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MNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 10 MaTemMaTUKE Ha YPOBHE CpeaHEro oOIero ooOpa3oBaHUS
pa3zpaborana Ha ocHoBe PI'OC COO ¢ yuyéToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
NPEABSABIAEMBIX K MaTeMaTHUUYeCKOMY OOpa30BaHHUIO, W TPaAUIUid POCCHUHCKOTO
oOpazoBaHus. Peanuzamust mporpaMmbl MO0 MaTeMaTHKe o0OecTeYrMBaeT OBJIAJICHHUE
KJIFOYEBBIMU  KOMIIETEHIIMSIMM, COCTABJISIIOIIMMM  OCHOBY JUII  CaMOpPa3BUTHS
U HENpPEepHIBHOTO 00pa30BaHMs, IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO H
MO3HABATEJILHOTO PA3BUTHUSI JIMUHOCTHU O0yYArOIITHUXCS.

B nporpamme 1o maTreMaTuUKe y4YTEHBl MJACH U MOJI0KeHUS KOHIenuuu pa3sBuTHs
MaTemaTrudeckoro oopazoBanus B Poccuiickoit @eneparuu. B cooTBeTcTBUM € Ha3BaHUEM
KOHIICTIIIUY, MaTeMaTH4eckoe oOpa3oBaHME JAOHKHO, B YAaCTHOCTU, MPETOCTABIISITH
KKJIOMY 00Yy4aromeMycsi BO3SMOXKHOCTh JIOCTUKEHUSI YPOBHSA MaTeMAaTUUECKUX 3HAHUM,
HE0OXOMMOro JIJIsl JaJIbHEHIIeH yCTeHON KU3HU B 001ecTBe. IMEHHO Ha pelieHue
ATOM 3aJlayy HalleJIeHa MporpaMmMa Mo MaTeMaTuke 6a30BOr0 ypOBHSI.

B snoxy uudposoit Tpancopmaiuu Bcex cdep uHenoBEUECKOH eATeTbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3  0a30Boii
MaTeMaTUYECKOW MOArOTOBKHU. Y KE B IIKOJIE MATEMATHKA CIIYKUT OIIOPHBIM ITPEIMETOM
IS U3Y4YEHUsS CMEXHBIX JUCHUIUIMH, a B JKU3HM TMOCJIE WIKOJbl pealbHOU
HEO0OXOIMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa3oBaHMUE, UTO TPeOyeT MOJTHOIICHHON
0a3oBoii 0011€00pPa30BaTEIbHOM MOATOTOBKH, B TOM YHCJIE W MaTEMaTHYECKOH. DTO
0OyCJIOBIIGHO TE€M, YTO B HAIlM JHHU PACTET YHUCIO CIENHUATBHOCTEH, CBA3AHHBIXC
HEIMOCPEICTBEHHBIM MPUMEHEHUEM MaTEeMaTUKU: U B cepe IKOHOMUKH, U B OU3HECE, U
B TEXHOJIOTUYECKUX O0JACTAX, U JaKe B TyMaHUTApHBIX cdepax. Takum oOpa3zom, Kpyr
oOydJaromuxcsi, g KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAYMMBIM MPEIMETOM,
CYIIECTBEHHO PaCUIUPSIETCA.

[IpakTHyeckasi MOJE3HOCTh MaTEMATHKU OOYCJOBJIEHA T€M, YTO €€ MpPeaMEeTOM
ABJIAIOTCS (DyHAAMEHTAIbHbIE CTPYKTYPhI HAILIETO MHpA: MPOCTPAHCTBEHHbIE (HOPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUS OT IPOCTEUINNX, YCBAMBAEMBIX B HEIMOCPEACTBEHHOM
OMbITE, JO JOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX JJISi pPa3BUTUS HAYYHBIX MU
TEXHOJIOTUYECKUX HJeU. be3 KOHKPETHBIX MAaTeMaTU4YECKUX 3HAHUM 3aTPYyIHEHO
IIOHMMAHUE NPUHLHUIIOB YCTPOMCTBA M MCIIOJIb30BaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W MHTEPIpPETAllds Pa3HOOOpa3HON CONMAIBHOM, 3KOHOMHUYECKOM,
noJuTUYecKod  uHbopmaruu, ManodPQGeKTUBHA MOBCEIHEBHAS  MpaKTUYeCKas
NeATENbHOCTh. KaKI0My 4elI0BEKY B CBOEH KU3HU IMPUXOAUTCS BBIIOJIHATH JOCTATOYHO
CJIOKHBIE PACUETHI M COCTABJISITH HECIOXKHBIE AJITOPUTMBI, HAXOAUThH HYKHbIE (DOPMYJIBI
U NPUMEHATH UX, BIALETh NMPAKTUYECKUMHU NMPUEMAMU T€OMETPUUECKUX MU3MEPEHHUU U
NOCTPOCHUHN, YUTaTh HH(OpPMAINIO, MPEACTABICHHYI0 B BHIYy TaOiull, Juarpammu
rpaduKoOB, )KUTh B YCIOBUSAX HEONPEAEIEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4ailHBIX COOBITHH.

OAHOBpPEMEHHO € paciIiupeHreM cep MpUMEHEHUsT MaTeMaTHKU B COBPEMEHHOM
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oOmiectBe Bc€ 0Oojee BaXXHbIM CTAaHOBUTCS MAaTeMAaTUYECKUN CTUIb MBIIUICHUS,
IPOSIBIISIOLIUICS B OIpenelI€HHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce usyueHus
MaTeMaTHUKHd B apceHall MPUEMOB W METOJOB MBIIIJICHUS YEJIOBEKA ECTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS MHAYKIIHMS U JeAYyKIHs, 0000IIeHne U KOHKPETU3allus, aHall3 U
CUHTE3, KJaccu(UKalusg U cucTeMaTh3anusi, abcTparupoBaHue u aHanorus. OObeKTbhI
MaTEeMaTHYECKUX YMO3AKJIIOUEHUH, TpaBWIa WX KOHCTPYHPOBAHHS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKHX  IOCTPOCHHUH,  CIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
(dopMynupoBaTh, OOOCHOBBIBATh U JOKa3bIBATh CYXKICHHUS, TEM CAaMbIM pa3BUBAIOT
JIOTHYECKOEe MBIIIIeHHe. MaTteMaTuke MPUHAUICKUT BeAylias pojib B (OPMUPOBAHUU
AJITOPUTMUYECKON KOMIIOHEHTHI MBILIUIEHUS M BOCIUTAHUM YMEHUH J€HCTBOBATb IO
3aJJaHHBIM alITOPUTMAaM, COBEPIICHCTBOBATh M3BECTHHIE M KOHCTPYHpPOBATh HOBHIC. B
IPOLIECCE PELIEHUS 3a/lad — OCHOBHOM yueOHOMN eATENbHOCTH HAa YpOKaxX MaTeMaTHKU
— pa3BUBAIOTCS TBOpYECKAs U NMPUKJIAJAHAs CTOPOHBI MBIIIJICHHS.

OOyueHue maTeMaTUKE JAET BO3MOYKHOCTh Pa3BUBATH y 00yYarOIUMXCs TOYHYIO,
palMoHaIbHYI0 M MH(OPMATUBHYIO pedb, YMEHUE OTOMpaTh HamboJjee MOIXOJSAIINe
SI3BIKOBBIC, CHMBOJHMYECKHE, TpadUyecKue CpEeACTBA I BBIPAXKEHHUS CYXKICHUU U
HarJIATHOTO UX MPEACTABICHHUS.

HeoOxoauMpIM KOMITOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABJIAETCS 0011I€€ 3HAKOMCTBO C METOJaMU MO3HAHUS ACHCTBUTENBHOCTH, IPEICTABIICHUE
0 TIpeaMeTe U METOJAE MaTeMaTUKH, €ro OTJIMYMS OT METOJOB ECTECTBEHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSX MNPUMEHEHHS MaTEeMaTHUKW MJisi PEIICHUs
HAy4YHbIX U MPUKIAAHBIX 337a4. Takum oOpazoM, MaTeMaTuyeckoe 00pa30BaHUE BHOCUT
CBOM BKJIaJl B (hOPMHUPOBAHUE OOIIIEH KYJIbTYpPhI YeJIOBEKA.

N3ydyeHne MaTeMaTUKU CIIOCOOCTBYET 3CTETHUECKOMY BOCIUTAHHUIO YEJIOBEKA,
MOHMMAHUI0 KpPAacoThbl M U3AIIECTBA MAaTEMaTHYECKUX PAaCCYKIEHUH, BOCHPHUITUIO
reoMeTpUYECKUX (POpPM, YCBOCHHIO HJIEU CUMMETPHUHU.

[TpuopureTHbiMu miemsiMu oOydeHus: matemMatnke B 10—11 kmaccax Ha 6a3oBoM
YPOBHE SIBJISIFOTCS:

dbopMHpOBaHUE IEHTPAIBHBIX MAaTEeMAaTHUYECKUX TMOHATUNA (YHCIIO, BEJIUYWHA,
reoMeTpuyeckas ¢Gurypa, nepemMeHHasi, BEpOSITHOCThb, (PYHKIUS), 00ECIEeUNBAIOIINX
MIPEEMCTBEHHOCTD M MTEPCIIEKTUBHOCTh MAaTEMAaTHUYECKOTO 00pa30BaHMS 00yJarOIINXCS;

MO/ABEACHUE OOYyYaroNuXCsl Ha JOCTYMHOM /I HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPY>KAIOIIET0 MUpPA, MOHUMAaHNE MAaTEMaTUKH KaK 4acTh
001Iel KyJIbTyphl UEJIOBEUYCCTRA,;

pa3BUTHE WHTEIJICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydJarommxcs,
MO3HABATEIILHON aKTHBHOCTH, MCCIICIOBATEIIBCKUX YMEHUHN, KPUTHIHOCTH MBIIIICHMUS,
WHTEpeca K U3YUCHUIO MaTeMaTHKWY;

dopmupoBanre (PYHKIIMOHATEHON MaTEMaTUYECKOW TPAMOTHOCTH: YMEHHSI
pacmo3HaBaTh MaTEMaTUYECKUE AaCHEeKThl B PEANbHBIX O KHU3HEHHBIX CHUTYaIHUsIX
U TpPU W3YYCHHH JPYTUX Yy4eOHBIX TIPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMymupoBaTh HX HA S3bIKE MATEMAaTHKH H  CO37aBaTh
MaTEeMaTUYeCKUe MOJACIIH, TPUMEHSATh OCBOCHHBIM MaTeMaTHYECKUW armapar JJis
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pelieHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, HMHTEPOPETHUPOBATh M OLICHUBATH
MOJTYYEHHBIE PE3YIbTATHI.

OCHOBHBIMU JIUHUSIMH cojiepxaHusi matematuku B 10-11 kmaccax sIBISIOTCS:
«Yucna u BbUUCICHUS», «AnreOpay («Anredpandeckie BBIPRKCHUSD», «YPaBHEHUS U
HepaBeHCTBa»), «Hauana MareMatudyeckoro ananuzay, «I'eomerpusi» («I'eomeTpuueckue
burypsl u ux cpoiicTBay, «M3MepeHue reoMeTpUUECKUX BEIUMYUHY), «BeposTHOCTh U
CTaTUCTUKa». [laHHbIE JIMHUM Pa3BUBAIOTCS MapajliebHO, KaXXJasi B COOTBETCTBUHC
cOOCTBEHHOM JIOTUKOM, OHAKO HE HE3aBUCUMO OJIHA OT JIPYTOii, a B TECHOM KOHTAaKTE U
B3aumonencTu. Kpome 9Toro, ux 0O0bEAUHSET JOTMYecKas COCTaBIIAIONIAs,
TpaJMIIMOHHO MPUCYIIAsi MaTeMaTUKE U MPOHU3BIBAIOIIAS BCE MATEMaTHUYECKUE KYyPChI U
conepxatenbHble TuHUU. ChopmynupoBanHoe B PI'OC COO TpeboBaHME «BiaJIeHUE
METO/IaMH JTOKa3aTelIbCTB, aJTOPUTMAaMHU pEIICHUs 3adad, yMeHHEe (OpMyIHpPOBATH
ONPENCIICHUSI, AKCHUOMBI M TEOPEMBI, IMPUMEHITh WX, MPOBOAWUTH JI0KA3aTEJIbHbBIC
paccykJieHus B XOJIe¢ PEHICHHUsS 3a/lauy» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a
dbopMHpoBaHUE JIOTUUECKUX YMEHHUM pacrpesiessieTcsl Mo BCeM TojaM OOydeHHs Ha
YPOBHE CPEJHETO 00IIero 00pa3oBaHMUs.

B cootBercTBUn ¢ ®I'OC COO maTeMatHka SBIISICTCS 00s3aTeIIbHBIM ITPEIAMETOM
Ha JJaHHOM ypoBHE oOpazoBaHus. [Iporpammoil mo mareMaTuke MpeaycMaTpuBacTCs
u3ydeHue ydeOHoro mpeamera «MartemaThka» B paMKaxX TpEX y4eOHBIX KYpCOB:
«Anrebpa ¥ Hayalla MaTeMaTHYeCKOro aHaimusa», «l'eomerpusi», «BeposTHOCTH u
cratucThka». GOpMUPOBaHUE JIOTHUYECKUX YMEHHUM OCYIIECTBISETCA HAa MPOTSHKEHUU
BCEX JIET 0O0Y4YEHHUs HAa yYpOBHE CPEIHEro OoO0IIero oOpa3oBaHHUs, a AJIEMEHTHI JOTUKH
BKJIFOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBIIIE yUEOHBIX KYPCOB.

OO611ee 4KciIoO YacoOB, PEKOMEHOBAaHHBIX JIJISl U3yueHUs MaTeMaTuku — 340 4acos:
B 10 xmacce — 170 yacoB (5 ywacoB B Hemenio), B 11 kmacce — 170 gacos (5 wacos
B HEJICITIO).

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMDBbI
HO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

W3y4yeHne MaTeMaTUKH Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus HAlIPaBJICHO HA
JTOCTIDKCHHE OOYYArOIIMMUCS JIMYHOCTHBIX, METAlpPEAMETHBIX H  TPEIMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB OCBOCHUSI YUEOHOTO IIpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbpTare mzydeHuss MaTeMaTUKU HAa YPOBHE CpeAHEro oOIero oopa3oBaHUs
y oOyuatomerocst OyayT chopMupOBaHbI CIEAYIONNE TUIYHOCTHBIE PE3YJIbTaThI:

1) rpakIaHCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3WIMK OOYy4aroMIerocss KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHICKOro OOIIeCTBa, MPEACTABICHHE O MaTeMaTHYECKHX
OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYP, SBJICHUH, TPOIEAYDP IPaKIaHCKOTO
oO1iecTBa (BBIOOPHI, OMPOCH U IPYTrO€), YMEHHE B3aUMOJICHCTBOBATh C COIMALHBIMH
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HHCTUTYTAaMU B COOTBCTCTBUHU C UX (bYHKHI/IHMI/I N HAa3HAYCHHECM,

2) MATPHOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHMCKON TPaXJAHCKOW HWIECHTUYHOCTH,  YBaKCHUS
K IMPONUIOMY M HACTOSIIIEMY POCCHUMCKOM MATEMAaTHKH, LEHHOCTHOE OTHOIIEHUEK
JOCTHXKCHUSAM POCCHMCKUX MATEMAaTHKOB W POCCUMCKOM MAaTEMATUYECKOM IIKOJIBI,
WCITOJIb30BAHUE ITUX JIOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHUAX, chepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSA, AITHUYECKOTO IIOBEJICHUS, CBS3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTIKEHUW HAayKd U JACSTEIBHOCThIO YUEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3CTeTHYECKOr0 BOCTIUTAHNS

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYAsg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3a7ay, pEUICHUH, pPACCYXKACHHUI, BOCHPUUMYHUBOCTHK
MaTeMaTHYECKUM aClEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyecKkoro BOCHUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHATh MaTeMaTHYECKHUE 3HAHMS B WHTEpecax
30pOBOr0 U 0Oe3omacHoro odOpasza >KM3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
3I0POBBIO  (30pOBOE TMHUTaHUE, COATAaHCUPOBAHHBIA PEXUM 3aHATUA U OTHbIXA,
perynsipHas pusnyeckasi akTUBHOCTb), (PU3UUYECKOE COBEPIICHCTBOBAHUE TPU 3aHATHSIX
CIIOPTUBHO-03/IOPOBUTEIHLHON JI€SITEIbHOCTHIO;

6) TPyA0BOr0 BOCTIMTAHMSA:
TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOJIOOMS, HHTEPEC K Pa3InIHBIM
chepam npodecCHOHAIBHON AESATENbHOCTH, CBA3aHHBIM C MaTEMaTUKON U €&

NPUIOKCHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mnpodeccun
U peajau30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTBK
MaTeMaTHIECKOMY OOpa30BaHUIO M CaMOOOpa30BaHHUIO Ha TMPOTSHKEHUHM BCEH KU3HH,
TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUUYECCKUX 3a7a4 MAaTEeMaTUYECKOU
HAIpaBJIEHHOCTH;

7) IKOJIOTUYECKOTO BOCTIMTAHMS :

c(OPMHPOBAHHOCTH HKOJIOTUYECKON KYJIbTYPHI, IOHUMAHNE BIMSHUS COLUAIBHO-
9KOHOMHYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COIUATILHON CPe/Ibl, OCO3HAHUE
r100abHOTO0 XapakTepa HKOJOTHYECKHX MPOoOJIeM, OpHEHTAalMs Ha IPUMCHEHHE
MaTeMaTHYECKUX 3HAHMWA JUIS pEIIeHHs 3amad B OO0JIaCTH OKPYIKAIOIIEH Cpemsl,
IUTAHUPOBAHKME TMOCTYIIKOB M OIIEHKH MX BO3MOJXKHBIX IMOCICACTBUI I OKPY)KAOIICH
Cpeibl;
8) HeHHOCTH HAYYHOT'0 TIO3HAHMS:

c(OPMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHMMAaHUE MAaTeMaTHYCCKOW HAYKH Kak
cepsl YeTOBEYECKOM AEATSILHOCTH, ITAIOB €€ Pa3BUTHS M 3HAYUMOCTHU ISl Pa3BUTHS
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OUBUIN3allM, OBJIAACHUC S3BIKOM MATCMAaTHKHM H MaTeMaTHUYECKOM KyanypOﬁ KakK
CpCaACTBOM ITIO3HAaHU A MHUpa, T'OTOBHOCTD OCYHICCTBIIATH IIPOCKTHYION
HCCIICAOBATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIBbHO U B I'PYIIIIC.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynpTaTe 0OCBOCHHS MPOrPaMMBbI [0 MaTEMATHKE Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus y oOyuyaromierocsi OyayT cpOpMHpPOBaHbI METANpPeIMETHbIE PE3YJIbTaThl,
XapaKTEPHU3YIOIIUECS OBIAJCHUEM YHUBEPCAIbHBIMHU MO3HABATEIbHBIMHU JCHCTBUSMH,
YHUBEPCATbHBIMA ~ KOMMYHUKATHUBHBIMH  JIEUCTBUSIMH W yYHHBEPCAIbHBIMU
PEryJIsiTUBHBIMU JEHCTBUSAMH.

Ilo3HaBaTeIbHbIe YHUBEPCAJIbHbIC Y4eOHbIC eHCTBUSA
Bba3oBble Toruyeckue AecTBUA:

BBIBISITH M XapaKTEpU30BaTh CYIIECTBEHHBIC IPU3HAKA MATEMAaTHYECKUX
O0OBEKTOB, MOHATUN, OTHOUIEHUH MEXAYy HOHATHUAMHU, (GOPMYIUPOBATH OIpPEAEIICHUS
NOHSATUN, YCTaHABIMBATh CYIECTBEHHBIM NpHU3HAK KiIacCU(PUKAIIMK, OCHOBAHUS IJIs
000011IeHHS M CPaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN34;

BOCIPUHUMATh, POPMYJIUPOBATH U MIPEOOPA30BBIBATh CYKICHUS: YTBEPAUTEIbHBIC
Y OTpULIATEIbHBIE, €IMHUYHBIE, YACTHBIE U O0IIME, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M IPOTUBOPEUHS
B (akrax, JaHHBIX, HAOMIOJEHUAX W YTBEPXKIECHUSAX, MpeaIaratb KpUTEPUUIIS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUI;

JIeJIaTh BBIBOJIBI C MCIIOJB30BAaHUEM 3aKOHOB JIOTHKH, TEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOU€HHUI, YMO3AKIIOYEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTEeNbCTBA MATEMATUYECKUX YTBEPIKICHUM
(mpsiMBIE M OT MPOTHBHOIO), BBICTPAWBATH APTYMEHTALMIO, MPUBOAUTH IPUMEPHI U
KOHTPHPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJBL;

BBIOMpATh CHOCO0 pelleHus y4yeOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
peuieHusi, BHIOUpaTh HanboJiee MOAXOIAIIUN ¢ YYETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX
KPUTEPUEB).

Ba3oBbIe uccienoBaTe/ILCKHE 1eHCTBHA.

WCIIOJIh30BaTh BOMPOCHl KaK HCCJIEAOBATEIbCKUI WHCTPYMEHT TIO3HAHUA,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIONIHE MPOTUBOpPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE U JaHHOE, )OPMUPOBATH THITOTE3Y, ApTyMEHTUPOBATH CBOIO MIO3UITUIO, MHCHHCE,

MIPOBOJIUTH CAMOCTOSITEJIbHO CIUTAHMPOBAHHBIH OJKCIICPUMEHT, HCCIICOBAaHUE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy OOBEKTaMH, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSITeNIbHO (hopMynHpoBaTh O0OOOIIEHUS U BBIBOABI IO pe3yjbTaTaMm
MPOBENEHHOTO HAOJIOJCHUS, UCCIICIOBAHUS, OIEHNBATHh JOCTOBEPHOCTH IMOIYYEHHBIX
pe3yJbTaToOB, BHIBOJAOB M O00OIICHUH;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BBIABUTATH
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MNPCAIIOJJOKCHHUA O €T0 Ppa3BUTHUHU B HOBLIX YCJIOBHIX.

Pa6ora ¢ undopmanueii:

BBISIBIISITH Je(OULIUTH MHGOPMAIINH, TaHHBIX, HEOOXOAMMBIX ISl OTBETA Ha BOIIPOC
U JUIs1 PEIICHUS 3a/1a4H;

BbIOMpaTh MHOOpPMAIMI0O W3 HCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTHU3WPOBATh W WHTEPHPETUPOBATH MHOOPMAIUIO PA3TUYHBIX BUIOB W (hopm
IIpE/ICTaBIICHNUS,

CTPYKTYpPUpPOBaTh HMH(POPMAIMIO, TPEACTaBIATh €€ B pa3IMYHBIX (QopMax,
WLTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAJEKHOCTh MH(GOPMAIIMU MO CaMOCTOATENIBHO C(HOPMYIUPOBAHHBIM
KpUTepusiM, cHOPMYJIMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YUueOHbIe JeiHCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATh CYXKJIEHUS B COOTBETCTBHUM C YCIOBUSIMHU
U LEISIMU OOILIEHNUs, ICHO, TOYHO, TPAMOTHO BBIpakKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PELIEHUs 3aJlauyd, KOMMEHTHPOBATh
NIOJIyYCHHBIN PE3YJIBTAT;

B X0/A€ OOCYXIEHHUs 3a/JaBaTb BONPOCHl IO CYIIECTBY OOCYXIAa€MOU TEMBI,
npoOIeMBbl, pelIaeMol 3a/layu, BBICKA3bIBaTh WJIEW, HAILICJICHHbIE HA MOUCK pelIeHUS,
CONOCTaBIIATh CBOU CYXKJEHHS C CYXKICHUAMHM JPYIMX YYacTHUKOB JHAJIOra,
0OHapyKMBaTh PA3IMUME U CXOJCTBO MO3UIMI, B KOPPEKTHON (opme (PopMyInpoBaTh
Pa3HOIJIACHS], CBOM BO3PAKEHHSI,;

IOPENCTABIATh PE3YyJbTaThl PEIIEHUs 3aJadd, SKCIEPUMEHTa, HCCIENOBaHUS,
IPOEKTa, CaMOCTOSITEIbBHO BbIOMpPaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajay
NPE3EHTALUN U OCOOCHHOCTEN ayAUTOPHH.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE eMCTBUS
Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a]1a4u, BHIOUPATH CIIOCO0 PEIICHUS C YUETOM
UMEIOIIUXCS PECYypCOB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SJMOIIMOHAJIbHBIN HHTEJVIEKT:

BJIQJIETh HAaBBIKAMM TMO3HABATEIBHON pPEeIEKCUU KaK OCO3HAHMS COBEPIIAEMBbIX
JNEUCTBUNA W MBICIUTEIBHBIX TMPOIECCOB, WX PE3ylbTaTOB, BIAACTh CIIOCOOAMHU
CaMOMNPOBEPKH, CAMOKOHTPOJSL MPOILEcca M pe3ysibTaTa PEIICHUS MAaTeMaTH4YeCKOU
3aJ1a4u;

MPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpPHU PELUICHUU 3a1a4H,
BHOCUTh KOPPEKTUBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaWJICHHBIX OMMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3ysibTaTa LM W YCIOBUSIM, OOBSCHATH MPUYUHBI
JOCTHYKEHUS WM HETOCTHIKEHUSI pe3yJIbTaTOB JACSTEILHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEJIbHOCTD:



MOHUMATh M UCIIOIh30BaTh TPEUMYIIECTBA KOMAaHTHOW U WHANBUYATbHON paOOThI
IpU pelieHHH YYeOHBIX 3a7ad, MNPUHUMATH IIeJb COBMECTHOW JIeATEIHHOCTH,
IUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOM palOoThl, pachpenensaTh BHUILI pPadoT,
JIOTOBApUBAThCSA, OOCYXKIAaTh IMPOLECC U pe3ynbTarT paldoThl, 0000IIaTh MHEHUS
HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B TPYMNIOBBIX (opMax paboThl (0OCYXaeHUs, OOMEH MHEHHH,
«MO3TOBBIC MITYPMBI» ¥ UHBIC), BRITIOIHATH CBOIO YacTh pabOTH M KOOPAUHUPOBATH CBOH
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIa/la B OOIINIA
MPOIYKT MO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aHUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHS MPOTPaMMbl IO MaTeMaThke Ha 0a30BOM
YPOBHE Ha YPOBHE CpEJIHEr0 00IIero 00pa3oBaHMs MPEACTABIEHBI M0 roaM 00y4YeHUs
B paMKaX OTJEIbHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3jeiax MPOTPaMMbIIO
MaTeMaTHKe.

OEJEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIMCKA

VYuebHsbIil Kypc «Anredpa U HayaJla MAaTEMaTUUECKOTO aHAJU3a» SBJISIETCS OJHUM
U3 HanOoJiee 3HAUYUMBIX B MPOTPAMME CPEIHEro O0Inero oOpa3oBaHUSs, MOCKOJIBKY,C
OJTHOH CTOPOHBI, OH OOCECIEYMBAET WHCTPYMCHTAJIBHYIO 0a3y I W3YYCHHUS BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYyrodl CTOPOHBI, (OPMHUPYET JOTHICCKOCH
abCTpaKTHOE MBIIUICHHE OOYYaroNIMXCsi Ha YPOBHE, HEOOXOJIMMOM Il OCBOCHHS
y4eOHBbIX KypcOB MH(OPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU. B pamkax
y4eOHOTO Kypca «AnreOpa M Hauyajga MaTeMaTHYECKOTO aHaiu3a» o0ydaromuecs
OBJIAJICBAIOT YHUBEPCAIBHBIM S36IKOM COBPEMEHHOM HAYKH, KOTOpask JOPMYITHPYET CBOU
JTOCTIDKCHHSI B MAaTEMaTHICCKOM (hopme.
VYuebHblii Kypc anreOphl M HadaJl MAaTeMaTHYEeCKOTO aHAIN3a 3aKIabIBaeT OCHOBY
JUISL  YCTICIITHOTO OBJIAJICHUS 3aKOHAMHU (PU3WKH, XHWMHH, OWOJIOTHH, ITOHUMAaHHUS
OCHOBHBIX  TEHJEHIMA HOKOHOMHUKA ¥  OOIIECTBEHHOW  KW3HHU, TO3BOJISICT
OPUEHTHUPOBAThCS B COBPEMEHHBIX IHM(PPOBBHIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO MCIOJB30BaTh WX B MOBCEAHEBHOM XU3HH. B TOXXEe Bpems OBIajcHUE
a0CTPaKTHBIMU U JIOTUYECKUA CTPOTUMH MAaTEMaTUYECKUMH KOHCTPYKIMSIMU Pa3BUBACT
YyMEHUE HaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH YTBEP)KICHHSI,
UCIIOJIb30BaTh 0000IEHNe ¥ KOHKPETH3aluio, abCTparupoBaHWEe W aHAJIOTHIO,
dbopMHpyeT KpeaTUBHOE M KPUTHUECKOE MBIIITIEHUE. B X0/1€ n3ydeHus areOpbl u Havyas
MaTeMaTHYECKOro aHaJIN3a Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusi 00yJaromiuecs
MOJIY9arOT HOBBIA OMBIT PEIICHUS MPUKIAIHBIX 33/1a4, CAMOCTOATEILHOTO TTOCTPOCHUS
MaTEMaTUYECKUX MOJIeJIEH pealbHbIX CUTYalluid U MHTEPIPETAUU MMOTYYEHHBIX
pelIeHM, 3HAaKOMSTCS C MpUMEpaMu MaTeMaTHUYeCKUX 3aKOHOMEPHOCTEW B MpPHUPOJE,
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HAyKE U B UCKYCCTBE, C BBIJAIOLIUMUCS MaTEMAaTHYECKIMH OTKPBITHUSIMH U UX aBTOPaMH.
VY4eOHbIil Kypc anreOpbl 1 Hayal MaTeMaTHYeCKOro aHajiu3a oOjanaer
3HAYUTEIBHBIM BOCIHUTATEIbHBIM IMOTEHIMAJIOM, KOTOPBI peamu3yeTcss KaK 4yepe3
y4eOHbII MaTepHall, CIOCOOCTBYIOINNA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI, TAK
U yepe3 cnelu@UuKy yueOHOU NesTeIbHOCTH, TPEOYIOIIeH CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, MPOIOJKUTEIBHON KOHIICHTPAIIMH BHUMAHUS U OTBETCTBEHHOCTH

32 NIOJyYEHHBINH pPe3yJIbTarT.

B ocHoBe meronuku oOyueHus anreOpe W HayalaM MaT€MaTHYECKOTO aHaJIM3a
JEKUT ACSITEbHOCTHBIN MPUHIUI 00YUYEHHUS.

B cTpyKType nporpaMMsl o aJiredpe U HadajaaM aHaJIn3a BBIACISIOTCS CIEAYIOIINE
COJIep)KaTeIbHO-METOAUYECKHE JIMHUU: «Yucna u  BeIUUCHEHUA», «DyHKIUU U
rpa¢pukn», «YpaBHEHUs M HepaBeHCTBa», «Hauama maremartnyeckoro aHajinzay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIbHO-METOIMYECKUE JIMHUU
M3Yy4yaloTCsi Ha TMPOTSHKEHUM [JIBYX JIeT OOYy4YeHHs] Ha YpPOBHE CPEIHEro OO0IIero
o0Opa3oBaHMsl, €CTECTBEHHO JIOMOJHSA APYT Jpyra U MOCTENIEHHO HACHIIIASICh HOBBIMU

TeMaMu W pasnaenamu. JlaHHbIH yuyeOHBIH KypC SBISIETCS WHTETPATUBHBIM, MOCKOJIBKY
00benuHSET B ce0e CoAep)KaHUE HECKOJbKUX MaTEMaTUYECKUX NMCIUIUIMH: anreopa,
TPUTOHOMETPHS, MATEMATUUECKUI aHaJIn3, TEOPUSI MHOXKECTB U Apyrue. I1lo mepe toro
Kak oOy4aromniyecs: OBJAJEeBalOT BCE 0oJiee MIMPOKUM MATEMAaTUUYECKHUM annapaToM,y
HUX TOCIENOBAaTeNbHO (OpMUPYETCI U  COBEPUICHCTBYETCSI YMEHHE CTPOHUTH
MaTEMaTUYECKYI0 MOJIE]b pPEATbHONW CHUTYyalld, NPUMEHSITh 3HAHHS, TOJyYCHHbIE
B Y4eOHOM Kypce «Auredpa ¥ Hayajla MaTEMaTHYECKOrO aHallh3ay, IJs pelIeHUs
CaMOCTOSITENIbHO  C(POPMYIHMPOBAHHOM  MaTEeMaTWYeCKOW  3aJaud, a  3aTeM
WHTEPIIPETUPOBATH MOJYUCHHBIN pe3ybTarT.

ConepxxarenpHO-MeTOAMYECKas JIMHUA «YHWcia ¢ BBIYKUCIEHUS» 3aBEpPILACT
dbopMHpOBaHWE HABBIKOB HCIIOJIB30BAHUS JIEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBbLIO
HAyaTO Ha YPOBHE OCHOBHOro oOuiero oopaszoBanusi. Ha ypoBHe cpeaHero ooOiiero
o0OpazoBaHusi 0c000€ BHUMAaHUE yAeIIeTcsl POPMUPOBAHUIO TPOUHBIX BEIYMCIUTEIBHBIX
HABBIKOB, BKJIIOYAIONMIMX B ce€0d HCIOJb30BaHUE Pa3IUYHbIX (OPM  3arucu
JNEeUCTBUTEIBLHOTO YHCIIa, YMEHHUE PaIllMOHAILHO BBITIOIHATh JICUCTBUS C HUMH, JI€JIaTh
MPUKUKY, OLIGHUBATh pe3yibTaT. OOydaroniuecs: ModydaoT HABBIKH MPUOIMHKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS ACHCTBUM C YUCIaMU, 3alIMCAaHHBIMU B CTaHIapTHOU popme,
WCITIOJIb30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OIEHUBAHUS YUCIIOBBIX BBIPAKEHUH.

ConepxarenpHass JIMHUS ~ «YPaBHEHHMs] W HEPABEHCTBA»  peaiM3yeTcs Ha
NPOTSKEHUU BCErOo OOyUYEHHUs Ha YpPOBHE CpeHero o0iiero oOpa3oBaHus, MOCKOJIbKYB
KOKJIOM paszfee MporpaMMbl MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a/ad.
OOyuaroiuecs: OBJIaICBAIOT PA3IUYHBIMU METOAAMH PEIICHUS 1EJIbIX, PAallMOHAIbHBIX,
UppaIMOHATLHBIX, TTOKa3aTeIbHBIX, JJOrapU(MUYECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH,
HEPaBEHCTB U X cucteM. [lomydeHHbIe yMEHHS UCTIONB3YIOTCS PU UCCIICAOBAHUN (DYHKITHIA
C TMOMOINBIO MPOU3BOAHOW, PEUICHUH MPUKIAAHBIX 3a/Jady U 3a7a4 Ha HaXOXKIACHHE
HAauOOJIBITMX W HAWMEHBINUX 3HaUYeHWH ¢GyHKIWU. JlaHHas comepikaTtelbHas JIMHHS
BKJIOUAeT B ce0s Takke (GOpMUPOBAHHWE YMEHHUH BBIIOJIHATH pacuérhl 1o GopMyiiam,
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npeoOpa3oBaHusl LIETbIX, PALUOHAIBHBIX, WPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHUX
BBIPQXEHUM, a TaKKe BBIPAXKEHUH, COJEp)KALUX CTENEeHU U jorapudmsl. braromaps
U3y4eHUIO aireOpanyeckoro Marepuana IPOUCXOAWUT  JalipHeilliee  pa3BUTHE
ATOPUTMUYECKOTO M a0CTPAKTHOTO MBIIIICHUS 00yJaromuxcsi, GopMUPYIOTCST HaBBIKU
JNENYKTUBHBIX pPacCyXJeHUH, pabOThl C CHUMBOJBHBIMU (hOpMaMy, NpPEACTaBICHUS
3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJI€ PABEHCTB U HEPABEHCTB. Anredpa npeyiaract
3 PeKTHBHBIE HHCTPYMEHTHI /JIs PEILICHHSI IPAKTUYECKUX U €CTECTBEHHO-HAYYHbIX 337134,
HaJBIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTOAMYEeCKass JUHUA «DyHKIMM U TpaduKu»  TECHO
NEPEIUIETACTCA C APYTMMH JIMHUAMH YYEOHOr0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  NOCJIENOBATEIIBHOCTh  M3Y4Y€HHs  marepuana. l3yueHume  CTEneHHOW,
NOKAa3aTeJIbHOM, JOrapu(MUUYECKOl U TPUTOHOMETPUUYECKUX (DYHKLMM, UX CBONCTB U
rpauKOB, HCTIOIb30BaHNE (DYHKLIMMA JJI PEeIICHUs 384 U3 IPYTUX YUEOHBIXITPEIMETOB
Y pEAIbHOW KM3HH TECHO CBA3aHO KaK C MAaTEMATUYECKUM aHAJIU30M, TaK U

C pellIEeHUEM YpaBHEHHI U HepaBeHCTB. [Ipu 3ToM O0JbII0E BHUMAHUE YAEISETCS
(GOpMHUPOBAHUIO YMEHHUS BBIPAKaTh (POPMYJIAMH 3aBUCUMOCTH MEX]y pPa3IMUYHbIMU
BEJIMYMHAMU, UCCJIENOBATh MOJYyYEHHbIE (DYHKIHMH, CTPOUTH MX Tpaduxku. Matepuain
COJZIEpKATENIbHOW JINHUY HALEJIEH HA PA3BUTHE YMEHUHN U HABBIKOB, IMO3BOJISIIOIINX
BBIPAKATh 3aBUCUMOCTH MEXIY BETUUMHAMU B PA3IM4YHON (hOpME: aHATUTHUECKOM,
rpaguueckoil u cnoBecHOi. Ero ndyuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUAYECKOTO
MBIIIICHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHIA.
ConepxarenpHas nuHuA «Hayana wmaTreMaTndeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYT KaK MaTEMAaTHYECKUX, TaK M NMPHUKIAIHBIX 3a/1a4,
JOCTYITHBIX OOYYaroIIUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpOoUTh Tpaduku (QyHKIMI, ONpeAensaTb UX HauOOJbIINE M HAUMEHbIINE 3HAUYCHHS,
BBIUMCIIATh IUIOMAAud (QUryp u OOBEMBI TeN, HAXOIUTh CKOPOCTH W YCKOPEHHS
nporieccoB. ConepxaTenpHas JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHUS
MaTeMaTHYECKUX MOJEJEN PEaJbHbIX CUTYyallMi, HAXOKICHHS HAWJIY4IIEro pPEIICHUS
B IPUKIAIHBIX, B TOM YHMCJIE COLMAIbHO-DKOHOMUYECKHUX, 3a7a4ax.3HaKOMCTBO
C OCHOBaMHM MATEMaTHYECKOr0 aHallu3a CHOCOOCTBYET pa3BUTHIO a0CTPaKTHOIO,
(OpMaJIbHO-JIOTHYECKOTO M KPEATUBHOTO MBINLICHUS, (OPMUPOBAHUIO YMEHHI
pacro3HaBaTh NPOSIBIEHUS 3aKOHOB MAaT€MATHUKH B HAyKE, TEXHUKE U HMCKYCCTBE.
OOyyaroiuecs y3HaIOT O BBIJAIOIIMXCS pe3yJibTaTax, MOJYyUYEHHBIX B XOJE Pa3BUTHUS
MaTeMaTUKH KaK HayKH, U UX aBTOPax.

ConepxarenpHO-MeTOANYECKAsT JUHUSA «MHOXECTBa M JIOTMKa» B OCHOBHOM
MTOCBSIIIEHA 3JIEMEHTaM TEOPUHM MHOKECTB. Te€OpEeTUKO-MHOKECTBEHHBIE ITPEACTABIICHHUS
IPOHU3BIBAIOT BECh KypC UIKOJIBHOM MaTeMaTWMKH M MpeAsiaraloT HauOoJsee
YHUBEPCAIbHBINA S3bIK, OOBEAMHSIOMIMNA BCE pa3/iesibl MAaTEMAaTUKU U €€ MPUIOKEHUH,
OHM CBS3BIBAIOT pa3HblE MaTeMaTHYECKHE AUCUUIUIMHBI B eauHoe uenoe. [lortomy
BaYKHO J1aTh BO3MOKHOCTb 00Y4arOIIEMYCs IOHUMaTh TEOPETUKO-MHOXKECTBEHHBIHN SI3bIK
COBPEMEHHOM MATEMATHKHU U UCIIOJIb30BATh €0 JJIs BBIPAXKECHUS CBOMX MBICIICH.

B yueOHOM Kypce «Anredpa 1 Hayajla MaTeMaTH4YECKOIO aHaJIN3a» MPUCYTCTBYIOT
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TaK)K€ OCHOBBI MAaTEMAaTHUECKOTO MOJIEIUPOBAHMs, KOTOPBIE MPHU3BaHbl CHOPMUPOBATH
HABBIKH MOCTPOCHUSI MOJENEH pEealbHbIX CHTYyalUd, HCCIECIOBAaHUSA ATHUX MOJEIEHC
NOMOILBIO  ammapara ajreOpbl M MaTeMaTHYeCKOro aHajlu3a W UHTEpHpeTanuu
NOJIYYEHHBIX PE3yJIbTaToB. Takue 3ajaHusl BIUIETEHbl B KaXKIbII U3 pa3/iesioB
IPOrpaMMBbI, MOCKOJIBKY BECh MaTepHal y4eOHOro Kypca HIMPOKO HCIONb3YeTCs s
pelieHus TPUKIAAHBIX 3anad. [Ipum  pemieHHMM peanbHBIX TMPAKTUYECKUX 33134
oOyuJaroruecsi pa3BUBAIOT HAOIIOATEIBHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJB30BaTh AHAJIOTHI0, O0000MATh U KOHKPETU3UPOBATh
npobsieMy. JlesTensHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 33134
OpraHu3yeTcsi B NPOLECCe M3Yy4YEHUs BCEX TEM Yy4eOHOro kypca «Ainredpa M Hadaia
MaTEMaTUYECKOrO aHAIU3a».

OO6m1ee ynciao 4acoB, peKOMEHOBAHHBIX I U3YUY€HUSI y4eOHOro Kypca «Anredpa

1 Hayaja MaTeMaTudeckoro aHaiausa», — 170 gacoB: B 10 kimacce — 68 wacoB (2 yaca
B Heaemo), B 11 knacce —102 yaca (3 yaca B Hezeio).

COJEP) KXAHUE OBYUEHMUSI

10 KJIACC

Yucaa v BbIYUCTICHUS

PaunonanpHpie uyncna. OOBIKHOBEHHBIE M JIECSATHUYHBIE JpOOH, MPOLIEHTHI,
OeCKOHEYHbIE NIEPUOANYECKUE APOOU. ApHUpMETHUECKHUE ONepallui C palMOHAIBHBIMU
YyuciIaMH, MpeoOpa3oBaHMs YMCIOBBIX BbIpakeHUi. [IprumeHenune npobei u mpoLEeHTOB
JUISL PELLICHUS NTPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUU U PEaIbHOU KU3HH.

JlelictBuTenbHbIE  4Yucia.  PalmoHanmbHblE W UPPALMOHAJIBHBIE  YHCIA.
Apudmernueckre onepalud ¢ JCHCTBUTENbHBIMM  uuciaamu. [IpuOnmkEéHHbIE
BBIYMCJIEHNS, IPABWJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM nokaszateneMm. CranpaptHas (opma 3anucu JAEUCTBUTEIBHOTO
yucna. Hcnonb3zoBanue mnoaxonsdmied (opMbl 3aMuCH JEHCTBUTENbHBIX YHCEN IS
pELIEHUs IPAKTUYECKUX 3a71a4 U IIPEACTABICHUs JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTYpaIbHOU cTeneHu. JlefcTBUs ¢ apuPMEeTHIECKUMU
KOPHSIMH HaTypaJIbHOU CTENEHMU.

CuHyc, KOCMHYC M TaHI€HC 4YHCIOBOIO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MPEOOPA30BAHMSL.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHUM. OcHOBHBIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHHE, KOPEHb ypaBHEHUs. HepaBeHCTBO, penieHne HepaBeHcTBa. MeTon
VHTEPBAJIOB.

Pemenue menpix u ApoOHO-PAMOHATIEHBIX YPaBHEHUHN 1 HEPABEHCTB.

Pemenune nppanOHAIbHBIX YPABHEHUU U HEPABEHCTB.

Peuienne TpuroHOMETPUUECKUX YPABHEHHIA.

[IpuMeHeHne ypaBHEHNI U HEPABEHCTB K PELICHUIO MATEMATUUECKUX 3a7a4 U 337124
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U3 pa3IMYHBIX 00JacTeil HAYKU U peaibHOM KU3HU.

DyHKUUN U rpaGuKu

Oyukuus, cnocoObl 3aganus ¢yHkiuuu. ['paduk Qynkuun. Bzaumuo oOpartHbie
byHKIUH.

ObnacTe ompenencHUs] M MHOXECTBO 3HaueHuM Qynkuuu. Hymu ¢yHKImm.
[TpoMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC 1 HEUETHBIE (DYHKIINU.

Crenennas (pyHKIHMS ¢ HATYpaJbHBIM U IIEJIBIM MOKa3zateneM. E€ cBoiicTBa u
rpa¢uk. CoiicTBa U rpaduK KOpHs N-0il CTENEHU.

TpuronomeTrpudeckasi OKpy>KHOCTb, ONIPEAECTICHNE TPUTOHOMETPUIECKUX (DYHKITUH
YHCIIOBOTO ApI'yMEHTA.

Hauajia MaTeMaTH4eCKOI0 aHAJIN3Aa
ITocimenoBaTeIbHOCTH, CIOCOOBI 3aJaHUS ITOCIEIOBATSIbHOCTEH. MOHOTOHHBIE
MMOCJIEIOBATEIILHOCTH.

ApI/I(bMCTI/I‘-IGCKaH U TCOMCTPHUUYCCKAA IIPOIpCCCHUM. beckoneuno Y6I>IBaIOHIaiI
IrcoOMCTPHUUCCKAasA IIPOIPCCCHsl. CYMMa OCCKOHEYHO Y6LIBaIOHI€ﬁ FCOMCTpH‘{eCKOﬁ
IIpOrpeCCuu. CDOpMYHa CJIOKHBIX ITPOLCHTOB. Hcnonp3oBanue IMPpOrpeCCruu AJis1 pCIICHUA
PCAJIbHBIX 3aJ1a4 IIPUKIIaJHOI'O XapaKTCpa.

MHo:xecTBa U JIOTHKA
MHokecTBO, omepauuu Haj MHOXecTBamu. Jlmarpammel  Oinepa—BenHa.
[IpumeHeHne TEOpPETHUKO-MHOKECTBEHHOIO —armapara Uil  OIKMCAHUsl  PeajibHbIX
MIPOILIECCOB U SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 IPYTUX yUYeOHBIX IPEIMETOB.
Ornpenenenue, Teopema, CIEICTBUE, T0KA3aTEIbCTBO.

11 KJIACC

Yucsa 1 BbIYUCICHUS
Harypanbnbie u nenbie uncna. [Ipu3Haku AENMMOCTH LENBIX YHACEIL.
CrernieHb ¢ pallioOHAJILHBIM TTOKa3aTeaeM. CBOMCTBA CTEICHU.
Jlorapudm uncna. JlecaTuunble U HaTypajibHbIE JOTapHU(PMBbI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BEIPAKEHU, COJIEpKAIIMX JOTapUPMBI.

[IpeoOpa3oBaHue BbIpOKEHUH, COJAEp)KAUIMX CTENEHM C  palMOHAIbHBIM
IIOKA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPaBHEHMS U HEPABEHCTBA.

Jlorapupmuyeckre ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl JTMHENHBIX ypaBHEHUI. PelnieHrne MpUKIAIHBIX 337a4 C MOMOUIBIO
CHUCTEMBI JIMHEWHBIX YPaBHECHUM.

CucTeMbl M1 COBOKYITHOCTH pPallMOHAIBHBIX YPABHEHHI U HEPABEHCTB.

[IprmeHeHue ypaBHEHNM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 3a]1a4 U3 pa3IUYHbIX 00J1aCTel HaAyKU U peabHON KU3HU.
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DyHKIUN U rpaguKu

Oyukuus. [lepuoguueckue QyHkuuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIIUH.
Maxkcumymbl 1 MUHUMYMBI pyHKIMu. Hanbomnpiiee u HanMeHblee 3HaueHne pyHKIUu
Ha IPOMEXKYTKE.

Tpuronomerpudeckue PyHKINU, UX CBOMCTBA U TPAPUKH.

[loxazarenpHast u Jorapupmuueckas (QyHKIHHM, HMX CBOWCTBA M TIpaduKH.

Hcnonp3zoBanue rpagukoB (GyHKIUHI AJis1 pEIICHUs] YPABHEHUN U JINHEHHBIX CUCTEM.

Hcnonp3oBanue rpaukoB (yHKUMNH A1 UCCIENOBaHUS IPOLECCOB U
3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT ITPU PELICHUH 3aa4 U3 APYTUX yUCOHBIXIIPEIMETOB
Y pEaJIbHOM KU3HH.

Hayajia MaTeMaTH4YeCKOro aHaJI13a
HenpepeiBable ¢(yHKUIHMU. MeToJ HUHTEpBAJIOB JIsl PEIICHUS HEPaBEHCTB.
[IpousBoanas pyHkuuu. ['eomerprueckuii U (GU3NUECKUI CMBICI IPOU3BOTHOM.

[Ipou3sBoaHbIE 351eMEHTAPHBIX (PYHKIMI. DOPMYIIbI HAXOKIEHUS POU3BOTHOM
CYMMBI, IPOU3BEEHUS U YaCTHOTO (DYyHKLIUH.

[IpuMeHeHre TpPOU3BOAHOW K MCCIENOBAHUIO (DYHKIMII HAa MOHOTOHHOCTh HU
sKcTpeMyMbl. HaxoxxieHre HanOoJTbIIero 1 HAMMEHBIIIErO 3HaYeHUs (DYHKIIMY Ha OTPE3KE.

[IprMenenne mpon3BOIHOM U1 HAXOXKACHUSA HAMITYYIIETO PELIECHUS] B TPUKIIAIHBIX
3aJlayax, Juisl ONpeIeseHUsl CKOPOCTH MPoLiecca, 3aJaHHOT0 (POPMYJION WU TPapUuKOM.

[TepBooOpaznas. Tabnuiia nepBoOOPa3HBIX.

WNurerpain, ero reoMeTpuyeckuii 1 pU3NYECKUil cMbICi. BbrunciieHne uHTerpaita
no gopmyne HperoTona—JIeiOHuma.

HPEIMETHBIE PE3YJIBTATDI

K xoniry o0yuenus B 10 ki1acce 00y4aroniuiicss MOJIy4IHT CISTYIONINE MPEIMETHBIC
PE3YIIbTaTHI:

YucJia ¥ BbIYHCTICHHUA:

OTIEPUPOBATH MOHATUSIMU: PALTMOHAIBHOE U IEUCTBUTEIBLHOE YUCII0, OOBIKHOBEHHAS
U JECATUYHAS APOOb, MPOIICHTHI;

BBITIOJTHATh apU(METUUECKUE OTepalliy C PallMOHAIBHBIMA U JI€UCTBUTEIIbHBIMU
YHCJIaMH;

BBITIOJTHATH TPUOIMKEHHBIC BRIYUCIICHHUS, UCTIONIB3YsI PABUIIA OKPYTJICHHS, JIeIaTh
MPUKUJIKY U OLICHKY PE3yJIbTaTa BHIYUCIICHUN;

OTIEpUPOBATh MOHATHSMU: CTEMECHb C LIEJBIM IOKa3aTeseM, cTaHaapTHas dopma
3alUCU  JCHUCTBUTEIIBHOTO 4YHCIIA, KOPEHb HATypaJbHOW CTENEHH, HCIOIb30BATh
MOAXOAITYI0 (OPMY 3aITUCH ACHCTBUTEIBHBIX YHUCEI IJIs PEIICHUS TPAKTUUYECKUX 3a1ad
Y MIPEJICTABJICHUS JaHHbBIX;

ONEPUPOBATH TOHATUSIMHU: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBLHOIO Yria,
WCIIOJIB30BaTh 3alMCh IMPOM3BOJIBHOTO Yrja 4Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE

byHKIUH.

YpaBHeHMs M HEPaBEHCTBA:
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ONEPUPOBATh IOHATHUAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAJIBHOE, HUPPALMOHAIBHOE YPAaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YPAaBHEHHE;

BBIIIOJIHATh NPE0OpPa30BaHUSI TPUTOHOMETPUUYECKUX BBIPAKEHUW W  pelIaTh
TPUTOHOMETPUYECKUE YPABHECHMUS;

BBIMOJIHATh MPEOOPa30OBaHMs LETBIX, PALUOHAJIBHBIX W HPPALUOHAIBHBIX
BBIPDAKCHUM M pEIIaTh OCHOBHBIC THIBI LIEJIBIX, PALMOHAIBHBIX W HPPALOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

IPUMEHATh YPaBHEHUS M HEPABEHCTBA I PELICHHUS MAaTEMaTUYECKUX 3a1ad U
3aJ1ay U3 pa3au4HbIX 001acTel HAYKH U pealbHOM KU3HU;

MOJIEIMPOBaTh PEAJIbHBIE CUTYallUd Ha SA3bIKE alreOpbl, COCTABISATh BBIPAXKECHUS,
YPaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJa4d, UCCICAOBATH IIOCTPOCHHBIE MOJEIU
C MCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHKUMHU U TPAPUKHU:

ONEpPUPOBATh MOHATHAMM: (YHKUHUSA, CIOCOOBI 3adaHus (QYHKIUH, 0O01acTh
OIpe/ICNICHUsI U MHOXKECTBO 3HaueHUM (QyHKUUH, TpaduK QyHKIMH, B3AUMHO OOpaTHbIE
dynxmy;

ONEepUPOBaTh MOHATUSAMH: YETHOCTh U HEYETHOCTh (YHKUMUH, HYIU (PYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

HCIIOJIb30BaTh TpauKu GyHKUMN I PELICHHS YPaBHEHU;

CTPOUTh M YHUTATh TpadUKU JUHEHHOW (YHKUMH, KBAaJPATUYHOW (PYHKIUH,
CTENEHHON (PYHKIMHU C LENbIM MOKa3aTeJeM;

HCTIONB30BaTh Tpaduku GYHKIMN AJ1s1 KCCIIEI0BaHUs MPOIECCOB U 3aBUCUMOCTEMN
IpU pEUIEHUU 3aJa4 U3 JAPYTUX YYEOHBIX MPEIMETOB U PEaJbHOW KU3HU, BBIPAKAThH
(dbopMynamMu 3aBUCUMOCTH MEX]ly BETMUYUHAMMU.

Hauyajia maTeMaTH4eCKOro aHaJI13a:

ONEPUPOBATH  TOHATHUSIMH: MOCJIEIOBATEILHOCTh,  apudmeTHueckass
reoOMeTpUYECKasi MPOTPECCUH;

OTIepUPOBATH MOHATUSMU: OECKOHEUHO yOBIBAIOIIAs TEOMETPUUECKas MPOTPECCHs,
cymMma 0€CKOHEUHO yOBIBAIOIIECH r€OMETPUUECKON MPOTPECCUH;

3a/1aBaTh MOCJIEI0BATEILHOCTH PA3TUIHBIMUA CITOCOOAMU;

HCMOJIb30BaTh CBOWCTBA IIOCIEIOBATEIBHOCTE W MPOTPECCHM I PELICHUS
pEAIBbHBIX 33/1a4 NPUKIIAJHOTO XapakTepa.

MHo:KecTBa H JIOTHKA:
OIEPUPOBATH MOHATUSIMU: MHOKECTBO, OIIEPALIMU HAJlT MHOKECTBAMU;
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIA amnIapaT AJjsl ONMUCAHUS PEAIbHBIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUU 3a]1a4 U3 APYTUX yUSOHBIX MPEIMETOB;
OIIEpUPOBATH NOHATUAMU: ONPEACIICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIBCTBO.

K kon1iy oOyuenus B 11 kiiacce 00y4aroniuiicst moay4duT CaeAyIOUIie NpeAMETHbIE
pe3yibTaThl:

Yucaa v BLIYUCJICHUA:
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OTEpUPOBATH MOHATHAMH: HATypaJlbHOE, IIeJI0€ YHCIIO, HCIOJIb30BaTh MPU3HAKH
JETMMOCTH LENbIX YUCEell, Pa3IoKEHUE YHCIa Ha MPOCThIE MHOKUTENU Ul PEHICHUs
3aj1ay;

OIIepPUPOBATH MOHATHEM: CTETIEHb C PAaIlMOHAIBHBIM MTOKa3aTelNeM;

ONEpUPOBATH TOHATHSAMU: JOTapupM 4YHUClA, JECATUYHBIE M HATypajbHbIC
aorapu@mel.

YpaBHeHUS M HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTENEHU MJiA MpeoOpa3oBaHMs BBIPAXKEHUM, ONEPUPOBATH
MOHATUSIMH: ITIOKA3aTEIbHOEC YPAaBHEHHWE W HEPABEHCTBO, pPEIIAaTh OCHOBHBIE THIIBI
MTOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH NMPE0Opa30BaHMsI BRIPAXKEHUHN, COJIEpKAIIUX JIOrapu(Mbl, ONIEpUpPOBATH
MOHATUSIMU: JIOTapU(MHUUECKOE YpaBHEHHE U HEPABEHCTBO, PEIIATh OCHOBHBIC THIIBI

Jorapu(pMUYECKHX YPAaBHEHHUI U HEPABEHCTB;

HaXOJUTh PEUICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh TMOHATHSAMHU: CUCTEMA JIMHEWHBIX YPABHEHHW U €€ pEIICHHUE,
MCIIOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PEIICHUS ITPAKTUYECKUX 3314,

HaXOAUTh PEIICHUS IPOCTEMIIMX CUCTEM M COBOKYIIHOCTEM PALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB;

MOJICJIUPOBATh pEabHbIE CUTYAIIMH Ha SI3bIKE alreOpbl, COCTABJIATh BBIPAXKEHUS,
YPAaBHEHMs!, HEPABEHCTBA U CUCTEMBI 110 YCJIIOBHUIO 3aJa4yi, UCCIEI0BATh IIOCTPOCHHbIE
MOJIEJIH C UCIIOJIb30BaHUEM ammapara ajareOphl.

DyHKUUM U rpaduku:

OIIepUPOBAThH MOHATUAMU: NepHoArndecKast QyHKIUS, IPOMEXYTKH MOHOTOHHOCTH
GyHKIUMA, TOYKH OIKCTpeMyma (GYHKIIMH, HAuWOOJIblllee W HaWMEHbIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, UCIONb30BaTh UX JUIS MCCIENOBaHUS (PYHKIMHU, 3aJaHHON
rpadukom;

ONEepUpPOBaTh  MOHATHSAMM: TpadUKU  IOKa3aTeNbHOM, JIorapupMuUecKon
U TPUTOHOMETPUYECKHX (YHKIUH, M300pakaTh MX HAa KOOPAMHATHOW IJIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELLIEHUS] YPAaBHEHUN U HEPABEHCTB;

U300pakaTh HA KOOPAMHATHOM TIUIOCKOCTH TpaduKu JHHEHHBIX YypaBHEHHUH U
UCIOJIb30BaTh UX AJIS PEIICHUSI CUCTEMBbI JINHEHHBIX YpaBHEHHUIA;

UCTIONB30BaTh TpaduKu QYHKIUI JJIS MCCIEAOBAaHUS MPOIECCOB U 3aBUCUMOCTEH
U3 APYTUX YYEOHBIX TUCITUTLINH.

Havajsa MmaTeMaTH4eCKOro aHaIM3a:

OTIepUpPOBaTh TOHATUSAMM: HeEMpepbiBHAS (DYHKIMS, NPOU3BOAHAS (QYHKIIUH,
UCIIOJIb30BaTh TEOMETPUUECKUN W (PU3UYECKUM CMBICI TPOU3BOIHON [JIS1 PEIICHUS
3a1ad;

HaxOJIUTh TMPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIHA, BBIUUCIATH TMPOU3BOIHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKIIHIA;

UCIOJIb30BaTh MPOU3BOJHYIO [JIsl HMCCIENOBAHUS (PYHKIMM HAa MOHOTOHHOCTD
Y DKCTPEMYMBI, TPUMEHSITh PE3yJIbTaThl HCCIICIOBAHUS K IIOCTPOCHUIO TPApUKOB;

HUCIIOJIb30BAaTh IMPOU3BOJHYIO JJIA HaXOXICHUA HavJIyq1mcero peUICHUA
15



B IIPUKJIAJTHBIX, B TOM YHCJIE COIMAIbHO-YKOHOMHYCCKHX, 3a1a9ax;

OIIEPUPOBATH TIOHATHSIMH: TICPBOOOPA3HAs M MHTETPaJl, IOHMMATh FEOMETPUICCKHIA
U (QU3UYCCKUN CMBICI HHTEIPaa;

HAXOJIUTh TEPBOOOPA3HBIC AIIEMEHTAPHBIX (YHKIMHA, BBIYHCISATH HHTErpPa Mo
dbopmyne Hetorona—JleitOuua;

pelath TPUKIATHBIE 3a7add, B TOM YHCJIE COIHMAIbHO-d3KOHOMHYECKOTO H
(u3nUecKoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOTO aHAIIN3A.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KommuectBo, OCHOBHOE COJIepiKaHNe OCHOBHBIE BU/TBI DJIEKTPOHHBIC
paszena 4ACOB JEATENBHOCTH (zudpossle)
(Temsl) Kypca o0yJaronuxcs o0Opa3oBaTenbH
BIE PECYPCHI
MHoxecTBa 14 MHO0eCTBO, Olepaluu HNcnoan3oBath A cnam EI'D.
paroHaTbHBIX U Ha/T MHO)KECTBaMH. TEOPETUKO- Matemaruka
JCHCTBUTEILHBIX HuarpammbIDditnepa— MHO>KECTBECHHBIH https://shop.pros
qricell. ParoHaabHbIe Benna. armapart JiIs v.ru/ya-sdam-

YpaBHEHUS U
HEpPABEHCTBA

PannonanbHbie yncna.
OOBIKHOBEHHBIEH JIECATUYHBIC
JpoOH, TIPOIICHTHI,
OECKOHEYHbIE IEPUOUUECKUE
TpoOH.

Apudmernueckue

onepanuu C
panMoHaIbHBIMU

YUCJIaMU,

npeoOpa3oBaHus

YHCIIOBBIX

BbIpakeHuU. [Ipumenenue
TpoOei U MPOIICHTOB IS
peIICHUS MPUKIIaTHbIX3a0a4 U3
Pa3IMYHbIX OTpaACIe 3HAHUNU

ONMCAaHMs X0Aa
pelIeHus
MaTEeMaTHYECKHUX
3a/1a4, a TaKxKe
peabHbIX MPOIIECCOB
Y SIBJICHUU,IIPH
pElIeHUH 3a1a4 U3
JIPYTUX yIeOHBIX
IIPEIMETOB.
Onepuposarnb
NOHSATHSAMM:
paluMOHAIIBHOE YUCIIO,

JICMCTBUTEIBHOCUHCIIO,

O0OBIKHOBEHHAsI IPOOBD,
JecsITUIHast ApoOkb,

€ge-
matematika2147
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pEabHOM KU3HU.
JleMCTBUTENIBHBIC YHCIIA.
PanmonanbHbie 1
HWppalnroOHaIbHbICUHCIIA.
ApudmMernueckre onepaimmc
NEUCTBUTEIBHBIMU YUCIAMU.
[TpuGamkEHHBIC BEIYUCIICHHUS,
MPABUJIA0OKPYTIICHUS, IPUKUJIKA U
OIICHKA Pe3yJIbTaTa BIYUCIICHUMN.

MIPOLICHTHI.
BpinotHATH
apupMETHICCKIE
orepaluu ¢
pPalMOHAIBHBIMU U
JEUCTBUTEIbHBIMU
YUCJIaMU;
NPUOJIMKEHHBIE
BBIYUCJICHUS,
HCIIOJIB3Ys paBUiia
okpyrieHus.JleaaTn
NPUKUJKY U OLEHKY
pe3yabTara
BBIUHCIICHUN.
OnepupoBarh NOHATHSIMM:
TOXJECTBO, ypaBHEHUE,
HEPABEHCTBO;
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ToxnecTBa u
TOXJIECTBEHHbBIC
npeoOpa30BaHHUs.
YpaBHEHUE, KOPEHDb
ypaBHeHus. HepaBeHCTBO,
peleHne HepaBeHCTBA.
MeTon HHTEpPBAJIOB.
Pemrenue nenpix

U ApoOHO-
palOHAIbHBIX
YpPaBHEHUN U
HEPaBEHCTB

LEJIO€ U PAIMOHATBHOE
YPaBHEHUE,HEPABEHCTBO.
BoinosHATH Npeodpa3oBaHus
LEJIBbIXU PALIMOHAIBHBIX
BBIPAKCHUM.

Pemiats OCHOBHBIE TUIIBI
LEJIBIXUPPALMOHAIBHBIX
YPaBHEHHUI U HEPABEHCTB.
IHpumensaTs

palrOHAIIbHBIE

YpaBHEHUS U

HEpPaBEHCTBA

JUISL PEIIEHUST MAaTeMaTUYECKUX
3a/1a4 U 3a/1a4 U3 Pa3IN4HbIX
o0JnacTeil HAyKUU pealbHON
KU3HU
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®yukiuu U rpaduku. CTeneHb
C LEJBIM IIOKA3aTENEM

OyHKIMS, CIIOCOOBI
3agaHusl pyHKuuu.B3auMHo
oOpaTHbIe byHKIUH.
I'padukdyskimy.

OO6mactp ompenencHus U
MHO>KECTBO 3HAYCHUN
byHKIUH. Hynu
¢yakuuu. [IpomexyTku
3HAKOIOCTOSTHCTBA.

YETHbIC Y HEYETHBIC
¢yskuuu. Creness ¢
EJIBIM TTOKA3aTeIIEM.
CrannaptHas ¢hopma
3amucu

JIEUCTBUTEIILHOTO

qucra.

Hcnons3oBaHue
noaAxoasimen Gopmbl
3aIlMCH JIENCTBUTEIHLHBIX
qucen

JUTSL pEILICHUS
MPAKTUIECKUX 3a0a9H
IIPEICTABIICHUS

JTAHHBIX.

OnepupoBaTh NOHATHAMM:
GyHKIHSL,CTIOCOOBI 3aTaHUS
GbyHKIIUHM, B3aUMHO 0OpaTHbBIE
byHKIUH, 00J1aCTh ONpeIeIeHUS
Y MHO>KECTBO 3HAUCHUU (PYHKIUH,
rpaduk QyHKINUN; YETHOCTH U
HEYETHOCTH (PYHKIIMH, HYJIU
byHKIMH,

IPOMEXKYTKU

3HAKOIOCTOSIHCTBA

BbInoJHATH

npeodpa3oBaHus CTEIICHEN C
1I€JIBIM TTOKa3aTeJIeM.
Hcnonb30BaTh CTaHIAPTHYIO
bopmy3anucu

NEUCTBUTEIBHOTO YUCJIA.
DopMyJIUPOBATH

U WJIIOCTPUPOBATH rpadudecku

A cnam EI'D.
MaremaTtuka

https://shop.
prosv.rulya-

sdam-ege-
matematika?2

147
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CrenenHas GyHKIIHS C
HaTypaJIbHBIM U IEIBIM
nokazaresieM. E€ cBolicTBa
urpadux

CBOMCTBA CTENIEHHON (DYHKITUH.
Beipaxarts popmynamu
3aBUCHUMOCTUMEKY BEIMUHMHAMU.
HUcnoab3oBatrb nngposbie
pecypChLIIS IOCTPOEHUS
rpadukoB QYHKIUU U U3yUCHUS
UX CBOWCTB

ApudmMeTHuecKnii KOpeHb
N—OM CTEIECHH.
HppanuroHaabHble ypaBHEHUS
Y HEPaBEHCTBA

18

Apudmernueckuit

KOpPEHb HaTypaJbHOU
creneHu. JlencTBus

c apu(pMeTUIeCKUMHU
KOpPHSAMH N—ONCTEIECHHU.
Peienue uppanroHaabHbIX
YPaBHEHUIN HEPABEHCTB.
CaoiicTBa u rpadux

KOpHSI N-OMCTENeHN

®opMyJIHpPOBaTH,
3alMCbhIBAThB

CMMBOJIMYECKOU (popme

Y WJIKOCTPUPOBATH IPUMEPaAMH
CBOWCTBA KOPHs N-01

CTENEeHU. BBINOJIHATH
npeodpa3zoBaHms
MppalrOHATbHBIX

BbIpakeHUU. Pernarnb

OCHOBHBIE THIIbI
HMppalHOHAIBHBIX

YPaBHEHUI U HEPABEHCTB.
IIpumeHATDH 1J151 peleHus
Pa3JIMYHBIX 33124
HMppalroOHaIbLHBICYPABHEHUS U
HEPABEHCTBA.

CTponth, YNTATH TpaPUK KOPHS
N-OMCTETIEHU.

HUcnoab3oBatsh HuppoBbIe
pecypChbLILISI TOCTPOCHUSA

3 cmam
EI'D.
Maremartu
Ka

https://sho
p.prosv.ru/
ya-sdam-
ege-
matematik
a2147
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rpadukoB QYHKIUN U U3y4EHUS
UX CBOMCTB

22




®opMyJIbl TPUTOHOMETPUHU.
Tpuronomerpruueckue
YpaBHEHUS

22

CuHYyC, KOCUHYC U TAHT'€HC
YUCJIOBOTOAPTyMEHTA. APKCUHYC,
ApKKOCUHYC

Y apKTaHT'€HC YUCIOBOIO
aprymeHTa.
Tpuronomerpruueckas
OKPYXHOCTb, OIPEICIICHNE
TPUTOHOMETPUUECKUX (PYHKITUH
YHUCJIOBOIO apryMEHTA.
OcHOBHBIE
TPUTOHOMETPHUUYECKUE
dbopmyibl. [IpeobpazoBanue
TPUTOHOMETPHUUECKUX
BbIpakeHUM. Perenne
TPUTOHOMETPUUECKUX
YpPaBHEHUM

OnepupoBaTb NOHATHSMHU:
CHUHYC,KOCUHYC Y TAHI'€HC
MPOU3BOJILHOIO YTJa.
HUcnoab3oBath 3an1Mch
MIPOU3BOJIBHOIO YTJila YEPE3
oOpaTHbIC
TPUTOHOMETPUYECKHUE
(GyHKUIHUU.

BbInoJHATH
npeodpa3zoBaHusA
TPUTOHOMETPUYECKUX
BbIpakeHnu. Pemiatp
OCHOBHBIE THUIIbI
TPUTOHOMETPUYECKUX
yYpaBHEHUU

S cmam
EID.
Marema
THKa

https://s
hop.pros

v.rulya-
sdam-
ege-
matemat
ika2147
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[TocnenoBarearHOCTH
U TIPOTPECCUU

ITocnemoBaTeIbHOCTH, CIIOCOOBI
3aJ]aHUS TTOCTIEI0OBATEILHOCTEH.
MoHOoTOHHBIE
MOCJIeI0BAaTEIbHOCTH.
Apudmernueckas u
reoMeTpu4ecKasi IporpecCcuu.
beckoneuHo yObIBaromnias
reoMeTpHuIecKas Iporpeccusl.
CyMma GeCKOHEYHO
yOBIBaIOIICH

r€OMETPUIECKON

MIPOTPECCHUU.

dopmyiia CIOKHBIX

MIPOIICHTOB.

Hcnonb3oBanue

MPOTPECCUHU JIJIS PEIICHUS
peanbHbIX 3a7a4

MPUKJIATHOTO XapakTepa

OnepupoBaTh NOHATUSIMHU:
HOCJIEeI0BATEIbHOCTD,
apudMeTHuecKas u
reoMeTpuiecKas
porpeccuu; 6ECKOHEYHO
yOBIBaIOIIASIT€OMETPUYECKAS
nporpeccusi, cymma
OCCKOHEUHO YOBIBAIOIIECH

r€OMETPUYECKON MPOTPECCHUM.

3agaBathb
MOCJIEIOBATEILHOCTH
pa3IMYHBIMU

criocobamu.

IIpumensts popmy.ry
CJIOKHBIXNPOLEHTOB /1JIf
peleHus 3a/1a4 u3
peanbHOM NMPAKTUKH

(C UCIOJIb30BaHUEM
KQJIBKYJISITOPA).
Hcnoab30BaTh CBOMCTBA
IMOCJIEI0OBATEIILHOCTEN N
IIPOTPECCUi

S cmam
EID.
Marema
THKa

https://s
hop.pros

v.rulya-
sdam-
ege-
matemat
ika2147
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JUISL pEILICHUS
peanbHbIX 3a7a4

MPUKIIQTHOTO
XapakTepa
[ToBTOpeHue, 060011eHNE, 3 OcHOBHBIE TIOHATHUS Kypca alreopsbl IIpumMeHATH OCHOBHBIE A cnam EI'D.
cUCTeMaTH3aIlHs 3HAHUI ¥ HayaJl MaTeMaTHYEeCKOTr0 aHaln3a HOHATHUS KypcaanreOpsl U MaremaTtrka
10 xiracca, 06001mIEHNE Ha4JaJl MATEMATHYECKOTO https://shop.pr
Y CHCTEMAaTH3alns 3HAHHUHA aHaJM3a JJIs pelieHus 3a1a4d | 0Sv.ru/ya-
U3 peajbHOM sdam-ege-
KH3HU U JPYTUX matematika21l
IIKOJIBHBIX 47
JTUCHIUTUTAH
OBUIEE KOJIMYECTBO 68
YACOB I10 I[TPOTPAMME
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11 KJIACC

[Toka3zaTenbHast GyHKIUA.
[Toka3aTesbHbIC YpaBHEHUS
Y HEPaBEHCTBA

creneHu. [IpeobpazoBanue
BBIPKEHUM, COACpKAITUX
paImoHaIbHBIC CTCTICHH.
[TokazaTenbHbIE
ypaBHEHUS U

HEPaBEHCTBRA.
[TokazatenbHast pyHKIHS, €€
CBOMCTBau rpaduk

CUMBOJIMYeCKoil popme
1 WIJIIOCTPUPOBATH
NpuMepaMu

CBONCTBA CTEIICHHU.
IIpuMeHATH CBOMCTBA
CTEICHH IS
npeodpa3oBaHus
BBIPAKEHUM.
D®opMyJIHUPOBATH

Y WIJIIOCTPUPOBATH
rpaguyecku

CBOMCTBA MOKA3aTENbHON
(GyHKLIHH.

Pemiats OCHOBHBIE

THUIIBI

MTOKA3aTEIIbHBIX
YpaBHEHUNHU

HEPABEHCTB.
HUcnoab3oBatb nngposbie
pecypChILIIIsL IOCTPOEHUS

HaunmenoBanue paznena  |KomudyectBo OCHOBHOE CoJiep KaHUE OCHOBHBIE BH/JIbI DNeKTpOHHbBIE
(Tempbl) Kypca 4acoB NEeATETLHOCTHOOYUArOTIIHX CS (mudpoBbie)
o0pa3zoBaTeIbHbIE
pecypcbl
CrerneHb ¢ pallMOHAIbHBIM 12 Crenensb ¢ paluoHaIbHBIM dopMyJIHPOBATH, A cnam EI'D.
MOKA3aTEIIEM. noka3zareneM. CBoMCTBa 3aNUCHIBATHB Maremartuka

https://shop.pros
v.ru/ya-sdam-
ege-
matematika2147
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rpadukoB GpyHKIUN U
W3y4YECHUS UX CBOMCTB

Jlorapudmuueckas QyHKIHSA.
Jlorapudmuueckre ypaBHeHUS
Y HEpaBeHCTBA

12

Jlorapudwm umncna.
JlecsaTUUHBIEH
HaTypaJIbHbIC
Jgorapu@mel.
[IpeoOpazoBanue
BBIPAKEHUU,
CoJepIKalIX
JorapupMsl.
Jlorapupmuueckue
ypaBHCHUSH
HEPaBEHCTBA.

®opMyJIHpPOBaTH,
3allUChIBATHB
CMMBOJIMYECKOU (popme

U WUIIOCTPUPOBATh
NnpuMepamMu

CBOMCTBa Jiorapudma.
BoimoaHsaTh npeodpa3oBaHus
BBIPAKECHUM, COAEPHKALINAX
JorapuMsl.
®opMyJIHPOBATH

S cnam EI'D.
Maremartuka
https://shop.prosv
.ru/ya-sdam-ege-
matematika2147
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Jlorapudmuueckas
(GyHKUHSL, €ECBOMCTBA U

rpaduk

1 WIIKCTPUPOBATH
rpagu4ecKu CBOMCTBA
JorapupmMUIecKor PyHKITUH.
Pematb OCHOBHBIE THUIIBI
JorapupMUUECKUX ypaBHEHUIN
Y HEPABEHCTB.

HUcnoab3oBath nugposbie
pecypChIIs IOCTPOCHUS
rpadukoB GyHKINHA U
W3YYEHHS UX CBOMCTB.
3HAKOMUTBHCS ¢ HCTOPHENH

Pa3BUTHAMATEMATUKH

Tpuronomerpuueckue Tpuronomerpudeckue OnepupoBartsb A coam EI'D.

(GYHKIMHU U X TpapUKH. (YHKIIMH, NXCBOKCTBA U MOHSITHEM TIePHOIYEeCKast MaremaTrka

Tpuronomerpuueckue rpaguKH. ¢dyukIus. CTpOUTHD, https://shop.prosv

HEPABCHCTBA [Tpumeps aHAJIN3MPOBATh, CDABHUBATH .ru/ya-sdam-ege-
TPUTOHOMETPUYECKHX rpaUKu TPUTOHOMETPHIECKUX matematika2147
HEPaBEHCTB GyHKLIHA.

®opMyJIHPOBATH

Y WIIIIOCTPUPOBATH
rpa)u4ecKUCBONCTBA
TPUTOHOMETPUYECKUX
GyHKIMA.

Pemars npocrenime
TPUTOHOMETPUYECKHE
HepaBeHCTBA. Ucnmosib30BaTh
rpaMKu Ui pelieHus

28
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TPUTOHOMETPUYECKUX
HEPaBECHCTB.

29




HUcnoab3oBatsh nudpoBbie
pecypChIIIS TOCTPOEHHUS
rpadukoB QyHKIUN 1
W3YUYEHHUS UX CBOMCTB

[IponsBogHas. [Ipumenenue
MIPOU3BOJHOU

24

HenpepwiBubie pyHkImu. Metos
VHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [ Ipon3BoaHas
GyHKLIHH.

I'eomerpuueckuit u
(U3UYECKUICMBICIT
IIPOU3BOJHOM.

IIpon3BOIHBIE 3JIEMEHTAPHBIX
bynkuuii. [IpousBoanas

CYMMBI, IPOU3BEACHUS,
YaCTHOTO (DYHKIIHIA.
[Ipumenenue

MIPOU3BOTHOMK

MCCIIEIOBAHUIO

byHKIUH

HAa MOHOTOHHOCTb Y 3KCTPEMYMBI.
Haxoxxnenne HanOoJIbIero

Y HaWMEHBIIEr0 3HAYCHUS
(GyHKUIHUHUHA OTPE3KE.
IIpumenenue

MIPOU3BOAHOU LISt

HaX0ICHUSI HAUJTY4IlIEeTO
pelIeHrs B MPUKIAAHBIX 33/1a4ax,

OnepupoBaTh NOHATHAMM:

HenpepbIBHAS QYyHKITHUS;
IPOU3BOAHAS(DYHKIIMH.

Hcnoan30BaTh
F€OMETPUYECKUI

U PU3HYECKUI CMBICT
MPOU3BOJHOW IS PEIICHUS
3ajad.

Haxoauthb 1mpou3BOgHbIE
AJIEMEHTAPHBIX (YHKIIHA,
BbIYMCJIATHIIPOU3BOIHBIE
CYMMBI, IPOU3BE/ICHHUS,
YaCTHOTO (PYHKIUH.
Hcnoan3oBaTh
MIPOU3BOTHYIO1JISI
UCCIIEIOBAHUS

byHKIIIN

Ha MOHOTOHHOCTb H
AKCTPEMYMBI,

NPUMEHSATH

pe3yJabTaThbl
HCCJIeJOBAHMS K
MOCTPOCHUIO

S cnam
EI'D.
Maremartuka

https://shop.
prosv.ru/ya-

sdam-ege-
matematika?

147
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JUISL ONIPEICIICHUS] CKOPOCTH
npoliecca,3aaHHoro GopMyson
Wi rpadukoM

rpa¢ukoB. [IpumensaTn
TIPOU3BOIHYIOIIIS
HAXOXKJCHUST HAUTYUIIIeTO
pEIIeHus B IPUKJIAIHBIX, B
TOM YHCJIC COIMAITEHO-
SKOHOMHUYECKHUX, 3a/1aUax.
3HAKOMHMTBHCH ¢ HCTOPHEH
Pa3BUTHS MAaTEMaTHYECKOTO
aHanmsa

31




WHTerpan u ero npuMeHEHNs

[IepBooOpa3Has.

Tabmura

epBOOOPA3HBIX.

HNuTerpai, reoMeTpuuecKkum
U GU3HUECKUI CMBICT
WHTErpana.

Brruncnenue nHTerpana no
dbopmyneHproTOHA—
JleitOaMIIa

Onepuposarb
NOHSATHAMM:
nepBooOpazHasi,

UHTErpal.

Haxoauthb nepBooOpasHbie
AJIEMEHTapHbBIX (PyHKINH;
BBIYHCJIASATHUHTETpAT 10 hopmyJie
Herorona—JleiiOuuna.
3HAKOMUTHCS ¢ UCTOPHEH
Pa3BUTHSIMATEMAaTUYECKOTO
aHann3a

S cmam EI'D.
MaremaTtuka
https://shop.pr
osv.rulya-
sdam-ege-
matematika2l
a7
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Cucrembl ypaBHEHHI

12

CucreMbl TUHEHHBIX
YpPaBHCHUU.

Pemenue IMPUKIIaJHbIX 3a4a4

C IOMOILBIO CUCTEMBI
JIMHEWHBIXYpPaBHEHU .
CucTeMbl 1 COBOKYITHOCTH
L[EJIbIX, PALlMOHAJIbHBIX,
UppalMOHAIbHBIX,
II0KAa3aTEIbHBIX,
JoTapuPpMUIECKUX
YPAaBHEHUU U HEPABEHCTB.
Hcnonp3oBanue rpaduxos
GYHKUMIISA pelIeHUs
YPAaBHEHUU U CUCTEM.
[Ipumenenue

YPaBHEHUM, CHCTEMU
HEPABEHCTB K PEIICHUIO
MAaTEMATUYECKUX 3a/1a4

Y 3a/1a4 U3 Pa3IUYHBIX
oOnacTell HayKu

Y peabHOM )XKU3HU

OnepupoBaTb NOHATUSAMM:
CUCTEMAIMHENHBIX YPABHEHUH U
e€ pemenue. Ucnoib30BaTh
CUCTEMY JIMHEUHBIX YPABHEHUN
JUISL pelIeHUs

IIPAKTUYECKUX 3a/]1a4.
HaxoauTs pemenus
IIPOCTEHIIUXCUCTEM U
COBOKYITHOCTEH PallMOHAJIBHBIX
YpPaBHEHUU

Y HEPABEHCTB.

Ucnoan3oBath rpadguku
GYHKIUIAISA peleHus
YpPaBHEHUM.

MopaeaupoBarh peaibHbIE
CUTyallMUHA SI3bIKE aJIreOpHl,
COCTaBJISATh BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBAU
CUCTEMBI T10 YCIIOBUIO 3a/1a4H,
HCCIeA0BATh IOCTPOCHHBIE
MO/EJIUC HCII0JIb30BaHUEM
anmnapara anreopsl

A coam EI'D.
MaremaTtuka

https://shop.
prosv.ru/ya-

sdam-ege-
matematika?
147
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HarypanpHble u niensie ynucna

HartypanbHubie u nensie
4yyuCia B 33/1a4ax U3
pEaIbHOM KU3HH.

HpI/IBHaKI/I JCIINMOCTH IICJIBIX
YHUCCI

OnepupoBaTb NOHATHAMM:
HaTypaJIbHOE YUCIIO, LIEJI0E

yuciio. Ucmob30BaTh IMPpU3HAKH

JACIINMOCTHUICIIBIX YHUCCII,
PAa3JIOKCHUC YHCJIa
Ha IIPOCTBIC MHOXKUTCIN IJIA

A cnam EI'D.
Marematuka

https://shop.p

rosv.ru/ya-

sdam-ege-
matematika2l

peleHus3aa1a4y 47
[ToBTOpEHME, 00001IEHNE, 18 OcHOBHBIE MOHATHA Kypca Pemats NPHUKJIAIHbIE A cmam EI'D.
CHUCTEMaTH3aIis 3HAaHUN anreOppId HavdaIT 3ada4M W3 Pa3IUIHBIX Matemaruka
MaTeMaTHYECKOTO aHaJIn3a, obJacTeil HayKuH peabHOM https://shop.pro
0000IIeHNE U CUCTEeMATHU3alMsI | JKU3HH C TOMOIIBIO sv.ru/ya-sdam-
3HAHUI OCHOBHBIX  MOHATHM  Kypca €ge-
anreopsl u Haya matematika214
MaTeMaTHIeCKOTO aHam3a. 7
BriOupartsb ONTUMAaJIbHbIE
CIOCOOBIBBIYUCIICHUIA.
Hcnonb3oBath 1S pelieHust
3aJavuypaBHCHUS, HCPABEHCTBA U
CHUCTEMBI YPaBHEHU, CBOMCTBA
byHKIMI
U TpaKOB
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJIBHAA 3AIITMCKA

BaxHocThyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEJHEro OOIIero
oOpa3oBaHMsl OOYCJIOBJIIEHA IPAKTUYECKOM 3HAYMMOCTBIO METAlpEeIMETHBIX U
MPEAMETHBIX PE3YJIBTATOB OOYYEHHsS TE€OMETPUM B HANPABICHUH JIMYHOCTHOIO
pazButus oOywarommxcs, (opmupoBaHHs (YHKIUOHAIBHOW MaTeMAaTUYECKOU
IrPaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBbIX AMCUUIUINH. Pa3ButhHe y oOydaromuxcs

[PAaBWIBHBIX MPEJICTABICHUN O CYIIHOCTH U IMPOUCXOXKACHUU I€OMETPUUECKUX
abcTpakuuii, COOTHOLUICHHM pPEAJbHOTO W HWJCAIBHOIO, XapaKTepe OTpa)KeHUs
MaTeMaTHYECKOW HAyKOU SIBJICHUHM W MPOLECCOB PEANBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK M POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM IO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOIO MUPOBO33PEHUS 00YUAIOIIUXCS, a
TaK)K€ KauyeCTB MBILUICHHS], HEOOXOAUMBIX JUIsl JaliTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBIsIeTCA OHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOLIETO

oOpa3oBaHUs, TaK KaK OOECHeYMBAET BO3MOYKHOCTh M3YUYEHHUs KakK IUCLHUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MbllUIeHUE, (OPMUPYEMOE TMpPH H3YYEHUH OOyYaAIOIIMMUCS
NOHATUIUHBIX OCHOB I'€OMETPUM U NMOCTPOEHUM LIETIOYKH JIOTHYECKUX YTBEPHKIACHUM
B XO/I€ PEILLIECHUSI TEOMETPUUYECKHX 3a/1a4, YMEHHE BbIIBUTATh U OMPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO MCIOJIB3YIOTCS MPU PELICHUH 3a7a4 €CTECTBEHHO-HAYyYHOT'O IIUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsx JesITeNbHOCTH 4YenoBeka. OpHeHTauus 4YeloBeKa BO BpPEMEHH W
IPOCTPAHCTBE — HEOOXOMMOE YCIOBHE €r0 COLMAIBHOTO ObITHS, (POpMa OTpaskeHUs
OKPY’KaIOILIETO MHUPA, YCIOBHE YCIEUIHOTO MO3HAHUSA U aKTUBHOTO MPEoOpa30BaHUS
neiictBuTenbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMM 00pa3amMu OOBbEAUHSET
pa3Hble BHUABl Y4eOHOW M  TPYAOBOM  JEATEIBHOCTH, SIBISETCS  OJHUMU3
npo(hecCHOHANBPHO BaKHBIX KayecTB, MO3TOMY aKTyallbHa 3a7ada (OpPMHUpPOBAHUSY
o0yyJaroumxcsi MPOCTPAHCTBEHHOT'O MBIIIJIEHUsI KaK Pa3HOBUJIHOCTH OOpa3HOro
MBIIJIEHUSI — CYHIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K MPaKTUYECKON
JESITEIbHOCTH 110 MHOTMM HalpaBJICHUSIM.

[lens ocBoeHus: mporpaMmbl yueOHOro Kypca «l eomeTpusi» Ha 6a30BOM ypOBHE
oOyueHusi — o01eo0pa3zoBaTesibHOE U OOILIEKYJIBTYPHOE Pa3BUTHE OOYYaIOIIUXCS
yepe3  oOecriedyeHHE  BO3MOXKHOCTH  TNPUOOpPETeHHSs U HCIOJIb30BaHUS
CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUWA U NEUCTBUM, CICLIM(PUUHBIX T€OMETPUH,
BO3MOXKHOCTH YCIIELITHOTO MPOAODKEHUS OOpa3oBaHMsI MO CHELHAIBHOCTAM, HE
CBSI3aHHBIM C NPUKJIAJHBIM UCIOJIb30BAHUEM I'€OMETPUHU.

[IpuoputeTHpIMH 3a7auaMu  OCBOEHHsI yueOHoro Kkypca «['eomerpum» Ha
6a3oBom ypoBHe B 10—11 kitaccax siBISIOTCS:
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dbopMupoBaHUE TIPEACTABICHUS O TEOMETPUH KaK YacTH MHPOBOUN KYJIbTYPHI H
OCO3HaHHE €€ B3aMMOCBA3U C OKPY>KAIOIIUM MUPOM;

(dopMupoBaHUE TPEACTABICHUS O MHOTOTPaHHHKAX M TEJlax BpaIIeHUS Kak
0 BAXHEUIMX MATEMAaTHUYECKUX MOJIEINAX, MO3BOJSIONIMX OMUCHIBATH U H3Yy4yaTh
pa3HbIE SBJIECHUS OKPYKAIOIIETO MUPA;

(dopMupoBaHHE yMEHHs paclo3HaBaTh Ha YEPTEXKax, MOJCISIX U B PEalbHOM
MHpPE MHOTOTPAHHHMKHU U TEJIa BPAIllCHHUS;

OBJIAJICHHNE METOJAaMU pEIICHUs 3a/Jad Ha IOCTPOCHHS Ha H300paKEHUSX
IIPOCTPAHCTBEHHBIX QUTYD;

dopmupoBanue YMEHHUS ONEepUPOBATH OCHOBHBIMU MOHATUSIMU
0 MHOTOTPAHHUKAX U TeJaX BPalleHUS U UX OCHOBHBIMU CBOWCTBAMU,;

OBJIAJICHUE AJITOPUTMAMU PEIIECHUS OCHOBHBIX THUIMOB 3a1a4, (HOpPMHpPOBAHUE
YMEHUSI TPOBOJUTH HECJIOXKHBIE JI0KA3aTEJIbHBIE PACCYKIEHUS B XOJI€ PEIICHUS
CTEPEOMETPUYECKHUX 3a7a4 U 33/1a4 C IPAKTUYECKUM COAEPIKAHUEM;

Pa3BUTHE MHTEIUICKTYyaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00y4aromuxcs,
MO3HABATENILHOM  aKTUBHOCTH,  HUCCIEIOBATEIbCKUX  YMEHHUM, KPUTUUYHOCTHU
MBIIUICHUS;

(dopmupoBaHre (QPYHKIMOHAIBHOW TIPaMOTHOCTH, PEJIEBAHTHOW TI€OMETPHH:
YMEHUE pAacrlo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HEHHBIX CHUTYalUSX U MPU U3YYEHUU APYTHUX
y4eOHBIX  TPEIMETOB, TMPOSBICHUS  3aBUCUMOCTE U 3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh MX Ha S3bIKE T'€OMETPUHM M CO3/1aBaTh T€OMETPUYECKUE MOJIEIH,
INPUMEHITh OCBOEHHBIM T'€OMETPUYECKUM ammapaT sl pEelIeHHUs MPaKTUKO-
OPHEHTUPOBAHHBIX 33]]a4, HHTEPIPETUPOBATH U OLICHUBATh IOJTYyYEHHBICPE3YJIbTATHI.

OTAMYUTEeNbHON  OCOOEHHOCTHIO MPOTPAMMBI 10 TEOMETPUU  SIBIISAETCS
BKJIIOUEHHE B KypC CTEpPEOMETPUM B Hayaje €ro M3yuyeHHUs 3aJad, pellaeMbIX Ha
YpOBHE UHTYUTHUBHOTO IMO3HAHMSI, U ONIPEACIEHHBIM 00pa30M OpraHru3oBaHHas padoTa
HAJl HUMH, 4YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE HMHTYUTUBHBIX IPOLECCOB, MOTUBHPYETK
JaJbHEUIIEMY U3YUYEHHUIO TTPEAMETA.

[Ipeanourenue OoTHAETCS HATIIAIHO-KOHCTPYKTUBHOMY METOJy OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHWUS HMMEIOT B CBOEW OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM  JEATEIIbHOCTU. Pa3BUTHME TPOCTPAHCTBEHHBIX NPEACTABICHUN
y oOydaromuxcsi B Kypce CTepeOMETpPUM NPOBOAUTCSA 3a CUET pelIeHHs 3aJayvHa
CO3JJaHUE  TPOCTPAHCTBEHHBIX  00pa3oB W  3agad  HA  ONEPHUPOBAHUC
IPOCTPAaHCTBEHHBIMH oOpa3amu. Co3naHue o0pa3a TPOBOAMTCS C ONOPOM Ha
HATJIATHOCTh, a OTIEPUPOBAHKE 00Pa30M — B YCIOBUSX OTBJICYCHHS OT HATJISTHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OCHOBHBIMH COJIEpKATCIbHBIMA JIMHUAMH Yy4eOHOro Kypca «['eomerpus»
B 10-11 «xmaccax sBmsttorcs: «Muororpannukny, «lIpsmple W IUIOCKOCTH
B IIPOCTpaHCTBE», «Tena BpauieHus», «BeKTopbl 1 KOOPAUHATHI B MPOCTPAHCTBEM.
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dopMupPOBAHKE JTOTHUECKIUX YMEHUN PACTIPEACIIICTCS HE TOJIBKO 0 COACPIKATETHHBIM
JUHUSAM, HO U 110 TOJIaM 00YYCHUS Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHusl.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHS TMPOTPaMMbI TI0 TEOMETPHH, pACHpeaeiIEHHBIM IO ToiaM OOydeHUs,
CTPYKTYPHUPOBAHO TaKUM 00pPa30M, YTOOBI OBJIAJICHUE TEOMETPHUUICCKUMU TTOHATHSIMH
Y HaBBIKAMH OCYIIECTBIISIIOCH IMOCICI0BATEIBLHO M ITOCTYMATEIIBHO, C COOIOICHHEM
MPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIHNCH B OOIIYIO CUCTEMY
TCOMETPUYCCKUX MPEIACTABICHUN 00yJaOIUXCs, pacupss U yriayomss e€, oopas3ys
MIPOYHBIC MHO)KECTBEHHBIE CBS3H.

OOmiee Ynca0 YacoB, PEKOMEHAOBAHHBIX JUII HM3yYEHHsS Y4YeOHOro Kypca
«I"'eometpust» — 102 gaca: B 10 kacce — 68 gacoB (2 gaca B Heenmo), B 11 kimacce — 34
yaca (1 gac B He/IeIH0).

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMmble U VIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NTOHATUS cTepeoMeTpur. Touka, npsimasi, INIOCKOCTh, ITPOCTPAHCTBO.
[TonsiTHe 00 aKCMOMATUYECKOM IOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
Y CJIEJCTBHUS U3 HUX.

B3anmHOe pacnonokeHue MNOpsMbIX B IPOCTPAHCTBE:  IEpPECEKarOIIHeECs,
IapajuleIIbHbIE U CKpEIIMBArOIIKECs NpsAMbIe. [1aparuiebHOCTb IPSAMBIX U IITIOCKOCTEN
B MPOCTPAHCTBE: IAPAJIIEIBHBIE IPsAMbIE B IMPOCTPAHCTBE, MaPAJLIEIBHOCTH TPEX
NPSAMBIX, NapAJUIEIbHOCTh MNPAMOW M IUIOCKOCTH. YTJbl C COHANpPaBICHHBIMU
CTOPOHAMH, YIOJ MEXAY NpAMBIMU B IIpOCTpaHcTBe. [lapamnenbHOCTh MIOCKOCTEM:
MapajiyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapajUieNbHbIX IUIoCKOocTe. [Ipocteiimme
IPOCTPAHCTBEHHbIE (UTYypbl HA IJIOCKOCTH: TETpadap, KyO, Mapajuiesenume],
MMOCTPOECHUE CCUCHUU.

[leprieHIUKYISPHOCTh MPSIMOM M IUIOCKOCTH: MEPIEHAUKYJISIPHBIE TMPSMBIEB
IIPOCTPAHCTBE, NMPSAMBIE ITapaJUICIbHbIE U MEPIICHANKYIISIPHBIE K IITIOCKOCTH, IPU3HAK
MIEPIIEHAUKYJIIPHOCTH MPSIMOU U IUNIOCKOCTH, TEOPEMA O MPSIMOU NEPIEHAUKYIIIPHOU
IJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YIOJI MEXKAY MPSAMOU U INIOCKOCTBIO, JBYTPAHHBIM
yTOJ1, INHEVUHBIN yIroJl ABYTPAHHOIO yriia. [IeprenauKysip 1 HakJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 MIIOCKOCTH, MPOEKUHUs (QUTYPBI
Ha IUIOCKOCTh. llepneHauKynsspHOCTh IUIOCKOCTEW: NPU3HAK IEPIIECHINUKYJISPHOCTH
JBYX ITIOCKOCTEU. Teopema o TpEX MEPHEHAUKYIISIPax.

MHoOrorpaHHuKH
IloHATHE MHOTOTPAHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'DAHHHUKA, BBIITYKJIBIE U
HEBBIIIYKJIBIE MHOIOTPAHHMKHU, pPa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, TpaHU U OCHOBAHMs IPU3MBI, NpsIMAsi U HAKJIOHHAs MPU3Mbl, OOKOBas U
IIOJIHAs IOBEPXHOCTH NMpu3Mbl. [lapannenenumnen, npsMOyroabHbIM NapaJIIEICIUIIE T
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U ero cpoiicTa. [Iupamuia: n-yrojibHasi mUpaMua, FpaHd U OCHOBAaHUE NTUPAMUIBI,
OOKOBasi M NOJIHAs MOBEPXHOCTh MUPAaMUbl, IPABUIbHAS U YCEUEHHAs] NMUPAMUJA.
OneMeHTbl Ipu3Mbl W nHUpaMuiabl. [IpaBUIBHBIE MHOTOTPaHHUKH: ITOHSATHE
PaBUIBHOTO MHOTOTpAaHHUKA, IpaBWJIbHAs NOpU3Ma W MpaBWIbHAS NHPAMHJA,
npaBUIbHAs TPEYroJibHas MUpaMUJa U NPaBWIbHBIA TeTpasap, kyO0. IlpencraBnenue
0 MPABWIBHBIX MHOTOI'PaHHUKAX: OKTAa3Jp, NOAEKa’Ap U uKocadap. CeueHus Npru3Msl
Y IMpaMU/pbl.

CummeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSMOH,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUH B NMUpaMuAax, napaieienuneaax, npaBUiIbHbIX
MHOTOI'PaHHHKAX.

Boruncnenue 31eMEHTOB MHOTOIPaHHUKOB: p&€0pa, nuaroHaiu, yrisl. [Tnomans
OOKOBOW TMOBEPXHOCTM U TOJHOM TMOBEPXHOCTH TMPSAMOM NPHU3MBI, ILIOIIA]Ib
OCHOBaHMii, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsAMON Mpu3Msbl. [lnomaas 00koBoOM
MOBEPXHOCTU U TMOBEPXHOCTH NPABWIBHOW NHUPAMHIBI, TEOpeMa O IUIOLIAJH
yceuénHoil nupamuipl. [lonstie 06 06béMe. OObEM MUpaMUIbl, TPU3MBI.

[lonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIAY IUIOMIASAMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEI.

11 KJIACC

Tesia Bpamenust

Hunuuapuyeckas MOBEPXHOCTh, 00pa3yloONIMe HUIMHAPUYECKON MOBEPXHOCTH,
OCh IWJIMHIAPUYECKONU TOBEepXHOCTH. [lMmuHap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCT,
oOpasytolias u oCh, IIIONIaab OOKOBOW U TIOJHON TOBEPXHOCTH.

KoHnueckass moBEepXHOCTb, OOpa3yroIIMe KOHMYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHMYECKOW moBepXHOCTU. KOoHyC: OCHOBaHME M BeplIMHA, 00pa3yrolas u
OCh, IUIOIAb OOKOBOM U MOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yrolue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa m map: ueHTp, paauyc, AUAMETp, IUIOMIATAL TOBEPXHOCTH CQEPHI.
B3aumHoe pacnosiockenue chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
IJI011a/1b ChEephI.

N300paskeHne e BpalieHus Ha TNIOCKOCTH. Pa3BEpTka IUIMHIpa U KOHYCA.

KomOuHanuu Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHBIH
okoJ1o cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAIICHHUS.

[Tonsatue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 o0béMeE
IPSIMOYTOJIBHOTO Tapajuiesienunena u cneAcTBus u3 He€. O0bEM HMIMHIpA, KOHYCA.
O0BEM mapa u momaab chepsl.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY IUIOMAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEI.

Ceuennsa mwmMHapa (HapajyiesIbHO U NEPIEHIUKYISIPHO OCH), CEYEHHUs] KOHyCa
(mapasnienbHOE OCHOBAHUIO U IPOXOJIAIIEE Yepe3 BEPIINHY ), CEUEHUS 1apa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmiIockocTy U B mpocTpaHcTBe. ClI0)KEHUE U BBIYUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnokeHne BeKkTopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio mapamienenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI JEUCTBUAN ¢ BeKTOpaMH. [IpsMoyronpHas cucrema KOOpAUHAT B POCTPAHCTBE.
Koopaunatse! BekTopa. [Ipocreiimme 3anaun B KoopAuHaTaxX. YOI MEXAY BEKTOPaMHU.
CkansipHO€ TPOM3BEICHUE BEKTOPOB. BhIUMCIEHWE YIIOB MEXKAY HOPSIMBIMA U
IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOI ITPU PEILIEHUH T€OMETPUUECKUX 3a]1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6Oyuenus B 10 kiacce oOydaromuiics TMOJYYUT CIEIYIOITUE
peaIMEeTHbIC PEe3yIbTaThI:

OTIEPUPOBATH MOHATUSIMU: TOUKA, MPSMas, INTOCKOCTD;

NPUMEHSTh AKCHOMBI CTEPEOMETPUU U CJICACTBUS W3 HHUX TMPU PEIICHUH
TeOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHATHIMH: MAPAJUIETFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJaccu(UIIMPOBATh B3aUMHOE PACIOJIOXKEHHWE TMPSMBIX W IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHSAMHM: JABYTPAaHHBIA YTroJ, TPaHH JBYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa, TUHEHHBIN YO ABYTPAHHOTO YIJia, TpaaycHas Mepa ABYTrPaHHOTO
yria,

OTICpUPOBATh TIOHATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABWJIbHBII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (TIUpaMuaa, MpU3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1accu(UIIMPOBAaTh MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHUSA ISl KilacCU(UKAIINH
(BBIMTYKJIBIE U HEBBIMYKJIbIE MHOTOTPAHHUKH, IPABIIIBHBIC MHOTOTPAHHUKH, MPSIMbIE U
HAKJIOHHBIE TTPU3MBbI, TAPAIJICIICTIUIIC]IbI);

OTNEepPUPOBATH MOHATUSAMU: CEKYIas MIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB;

OOBSICHATH PUHIUIIBI TOCTPOCHUSI CEUCHUM, UCTIOIB3YsI METO/ CIIE/I0B;

CTPOUTH CEYCHHUS] MHOTOTPAHHHKOB METOJIOM CJIEIOB, BHITIOJNHATH (BBIHOCHBIC)
IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y;

pemaTh 3a7a4i Ha HAaXOXKJICHHE TeOMETPUUYECKHX BEIIMYWH 1O 00pas3iam WiH
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTUYECKHE METOMAbl TPH PEHICHUH
CTaHJAPTHBIX MAaTEMAaTHUYECKHX 3a/lad Ha BBIYUCICHUE PACCTOSHUN MEXIY IBYMS
TOYKAMH, OT TOYKH JI0 MPSMOM, OT TOYKH JI0 MIOCKOCTH, MEXITYy CKPEIINBAIOIIUMUCS
IPSIMBIMU;

pemaTh 3aJaud Ha HaXO0XKJIEHWE N€OMETPUYECKUX BETUYHMH MO oOpasiam Hid
QITOPUTMaM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJIBI TIPHU PEIICHUN
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CTAaHIAPTHBIX  MAaTEMAaTHYECKUX  3alad Ha  BBIYUCIICHHE  YIJIOB  MEXIY
CKPEIIUBAOIIUMUCS MPSMBIMH, MEX]TY TIPSIMON U TJIOCKOCTHIO, MEXK/TY IJIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI W IIIOMIAX IMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupamMua) ¢ mpuMeHeHneM (popmyJi, BEIYUCIATh COOTHOIIEHUS MEXKIY TIIOMIAIIMU
MOBEPXHOCTEH, 00hEMaMH MTOT0OHBIX MHOTOTPAaHHUKOB;

OTIepUPOBATH MOHATUSAMH: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, TICHTP, OCh U INIOCKOCTh CHUMMETPHUH (QUTYPHI;

W3BJICKaTh, MPEOOpa3oBbIBAT W HHTEPIPETHPOBATH  HH(POPMAIIHIO
0 MPOCTPAHCTBEHHBIX T'EOMETPHUCCKHUX (DUTYpax, MPEACTABICHHYIO HAa YEPTEKax H
pUCYHKaX;

MIPUMEHATh TeOMETpUIeCKre (aKThl JJIA PEIICHHUs] CTEPEOMETPUUYSCKHUX 3ajad,
MPEANOJaralolnX HECKOJBKO IIaroB PEIIeHUs, €CIM YCIOBHUS MPUMEHEHHUS 3aJJaHbI
B SIBHOU (popme;

OPUMEHSTh  MPOCTEUIME  MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOANTH MPUMEPHI MATEMATHUYECCKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U KU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB TE€OMETPHUH B HCKYCCTBE;

OPUMEHSTh TOJYyYEHHbIE 3HAHUS Ha TNPAKTUKE: aHAJIU3UPOBATh peabHbIC
CUTyallUM M TPUMEHSITh W3Y4YEHHBIE TIOHATHS B TIPOIIECCE TOUCKA PEIICHUS
MaTeMaTU4YecKu cPopMyIUPOBAHHOMN MPOOJIEMbI, MOJICTUPOBATH PEaTbHBIC CUTYAINH
Ha S3BIKE TEOMETPUHU, HCCIAEAOBATh IOCTPOCHHBIE MOJICTH C HCIIONIh30BAaHUEM
TCOMETPUYECKUX TOHATHA M TEOpEeM, ammapara aiareOppl, perarh MPaKTHYECKHe
3a/1auu, CBA3aHHBIE C HAXOXKJEHUEM F€OMETPUUYECKUX BEITUYHH.

K koHniy o0yuenus B 11 kiacce oOy4aronuiicss HAy4YnuTCS:

OTICpUPOBATh TOHATUSAMHU: IWIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yrOIIHe
UJIMHAPUYECKON TOBEPXHOCTH, IUIMHAP, KOHMYECKas TTOBEPXHOCTh, 00pa3yrolue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(hepruyeckasi IOBEpXHOCTb;

pacro3HaBaTh Tejia BpameHus (IWIHHAP, KOHYC, chepa u map);

OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIacCU(PHUIIMPOBATH B3aUMHOE PACTIONOKEHHUE C(Pephl U MIIOCKOCTH;

OTIEpUPOBATh MOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CerMeHTa, IapoBOi CIION, OCHOBAHUE MIAPOBOTO CJIOS, BBHICOTA IIIAPOBOTO CIIOS,
IapOBOU CEKTOP;

BBIYHCIIATh 00BEMBI U TUTOIIAIM TIOBEPXHOCTEH TEJI BPAIICHHS, T€OMETPHICCKUX
TeJ C IpUMeHeHneM (HopMYyIT,

OTIEpUPOBAThH MOHATUSIMH: MHOTOTPAHHUK, BIUCAHHBIN B cepy M OMUCAHHBIN
oxoJ10 cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS,

BBIUMCIISITh COOTHOIIEHUSI MEXY TUIOMAASIMH MMOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TEN;
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n300pakarh w3ydaeMble (UTYpHl OT PYKH W C TPUMEHEHHUEM MPOCTHIX
YepTEKHBIX HHCTPYMCHTOB;

BBITIOJTHATH (BBIHOCHBIC) TJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHHUS,;

W3BJICKaTh, HWHTEPOPETUPOBATH | peoOpa3oBEIBATH uH(bOpMAITHIO
0 MPOCTPAHCTBEHHBIX I'EOMETPHUYCCKHUX (UTYpax, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKaX;

OIIEpUPOBATh MIOHATHEM BEKTOP B IIPOCTPAHCTRBE;

BBITIOJTHATD JICHCTBUS CJI0KCHHSI BEKTOPOB, BEIYMTAHUSA BEKTOPOB M YMHOKCHHS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHH 00JIa/1af0T;

IMPUMEHSTH TIPABUIIO ITapajuIeiIeuIIe/a;

OTIEPUPOBATh TOHSATHUSIMHU: JIEKAPTOBBI KOOPJIWHATHI B IMPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YTOd MEXIY
BEKTOpaMH, CKAIPHOE MPOM3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMILJIaHAPHBIC
BEKTOPBI;

HaxOJIUTh CYMMY BEKTOPOB W TNPOM3BEICHHE BEKTOpPAa HA YHCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJISIpHOE TMPOM3BEICHUE, pPACKIaAbIBaTh BEKTOP IO  JABYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKApPTOBOM CHCTEME KOOP/IMHAT;

IPUMEHSTh TeOMeTpuueckue (hakThl JJIs PEIICHUS CTEPEOMETPUYCCKHUX 3ajad,
MIPEATIOJIATrafoIINX HECKOJIBKO IIIaroB PENIeHUs, €CU YCIOBHS NMPUMEHEHHUS 3aaHbI
B IBHOU (popme;

pemath MPOCTEHINE TEOMETPHYECKHUE 3ajlaud Ha IPUMCHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA;

peraTh 3a7a4M Ha J0Ka3aTeIbCTBO MATEMAaTHICCKUX OTHOIICHUN W HAXO0XICHHEC
TCOMETPUYECKUX BEIMYMH 10 oOpas3laM WM aJlfOpUTMaM, MPUMEHSS H3BECTHBIC
METO/IBI TIPH PEIICHUH CTaHIAPTHBIX MaTEeMaTUYECKHUX 3a]1a4;

IPUMEHSTh  TNPOCTEHINIME  MPOrpaMMHBIE  CpeACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUICCKUX 3a]1aY;

MIPUBOJNTH MPUMEPHI MAaTEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HHU,
pacrno3HaBaTh MPOSBJICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE;

MPUMEHSATh TIOJyYCHHbIE 3HAHUS Ha TMPAKTUKE: aHAIU3UPOBATH PEAbHBIC
CUTyallMM W TIPUMEHATh HW3y4YEHHBIC TIOHATHS B TMPOIECCE IOMCKAa pEIICHUS
MaTeMaTH4YeCKH CPOPMYITUPOBAHHOMN TIPOOIIEMBI, MOJICIIUPOBATh PEATbHBIE CUTYAITHH
Ha S3BIKE TEOMETPHH, HMCCIIECIOBATh IIOCTPOCHHBIE MOJICTH C HCIIOJIb30BaHUEM
TCOMETPUUCCKUX TOHATHH W TEOpeM, armapaTa aiareOpbl, pemaTh MPaKTHYCCKUE
3a/1a4M, CBSA3aHHBIE C HAXOXKICHUEM T€OMETPHUCCKUX BEITUYNH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanue paznena  [KonumyectBo] OCHOBHOE COJEpKAHHE OCHOBHBIE BUJIBI IESITENBHOCTH DIIEKTPOHHBIE
(Temsl) Kypca 4acoB oOyJaronmxcs (undpoBsIe)
oOpa3zoBaTeabH
BIE PECYPCHI
BBeneHue B cTEpeOMETPUIO 10 OCHOBHBIE TOHATUA AKTYaJIu3upoBaThb (HaKThl U S cnam EI'D.
CTEPEOMETPHUU: TOUKA, METOIBITUIAHUMETPHUH, MaremaTtuka

npsiMasi, TIOCKOCTb,
npocTtpadcTso. [IpaBuna
M300pakKeHHsIHA PUCYHKAX:
U300paxeHus

TIOCKOCTEH,
napaJiICTbHBIX MPSIMBIX
(OTpe3KOB), CepeTUHbI
OTpe3Ka.

[TonsTus: nepecekaronmecs
IUIOCKOCTH,
nepeceKaroIuecs mpsmasu
MJI0CKOCTb.

3HAKOMCTBO C
MHOTOTPaHHUKAMH,
n300paxeHue
MHOTOTPaHHHUKOB Ha
pUCYHKaX, Ha

pEIEBaHTHBIE TEME.
IHonyyats npeacraBineHus

0 MPOCTPAHCTBEHHBIX
¢durypax, pazoupaTb
MIPOCTEUILINE PABUJIA
U300paKEHUS ATUX PUTYD.
HN3o00pakath npsmyo u
IUIOCKOCTBhHA PUCYHKE.
PacnoznaBartp
MHOTOI'PaHHUKH,TUPaAMULY,
KyO, Ha3bIBaTh X AJIEMEHTHI.
JleaaThb pUCYHOK KyOa,
NUpaMUIbl, HAXOIUTh OIIMOKH B
HEBEPHBIX N300PAKEHUSIX.
3HAKOMHUTBLCS C CCUCHHSIMU,
C METOJIOM CJIEJIOB;
UCII0JIB30BATh ISl IOCTPOCHHUS

https://shop.pro
sv.ru/ya-sdam-
ege-
matematika214
7
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IIPOCKLIMOHHBIX
yeprexax. HavanpHbie
CBeJIeHUs 0 Ky0Oe u
NUpamMuIe, UX pa3BEPTKU

u Mozenu. CedyeHus
MHOrorpasHHukoB.IIoHsTHE
00 aKCHOMaTHYECKOM

IIOCTPOCHHUU CTCPCOMCTPUHU:

AKCHOMBICTEPEOMETPUU U
CJIE/ICTBHS U3 HUX

CCUCHUA MCTOI CJICAOB, KPATKO
3allUChIBATh IIAruImoCTpPpOCHUA
CCUCHMSI.

Pacno3naBarb BHU CCUCHUSA

Y OTHOILLIEHUH, B KOTOPBIX
cedeHue enuT pedpa Kyoa,
HaXOJIUTh IIONIAbCCUCHHUS.
Hcnoab3oBath nojgodue
IIpY pelIeHUY 3a7a4 Ha
MMOCTPOCHUECECUCHUM.
3HaKOMUTHCS C
aKCMOMAaTUYECKUM
MIOCTPOCHUEM CTEPEOMETPHH,
C aKCUOMaMU
CTEPEOMETPUUU
CJIEICTBUSMH U3 HUX.
Ninrocrpuposarh
AKCUOMBIPUCYHKAMHU U
puMepaMu

13 OKPY>KaroIIe 00CTaHOBKHU
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[IpsiMbI€ M TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX
Y IJIOCKOCTEN

12

B3aumHoe pacnonoxenue
NPSAMBIX B IPOCTPAHCTBE:
MepeCEeKaroImecs,
MapaAJUICIIbHBIE U
CKPELIMBAIOIIHNECATIPSIMBIE.
[TapannenbHOCTh NPSIMBIX
Y TTIOCKOCTEN B
IIPOCTPAHCTBE:
MapaJUICIbHBIE IPSIMbIC

B IIPOCTPAHCTBE;
[apaJIEIbHOCTBTPEX
IPSIMBIX; TAPAJUIEIIBHOCTD
IIPSIMOM U TIOCKOCTH.
Vbl

C COHAITPaBJICHHBIMHU
CTOPOHAMH; YTOIMEKITY
MPSIMBIMU B ITPOCTPAHCTBE.

AKTYaJTu3upoBaTh (PaKThl U
METO/IBITUIAHUMETPHH,
pEJIEBaHTHBIE TEME, POBOJIUTH
AHAJIOTUH.

IMepeyucasitb BO3MOXKHbBIE
CIOCOOBIPACTIONOKEHHUS IBYX
MPSMBIX

B IIPOCTPAHCTBE,
WJUTIOCTPUPOBATh NXHA
IIpUMepax.

JdaBatb onpenesenue
CKPEIIMBAIOIINXCA

PSIMBIX,

dbopMyIpoBaThH

IIPU3HAK

CKPELIMBAIOIIMNXCS

PSIMBIX

Y IPUMEHATH €r0 NP PEIICHUH

S cmam EI'D.
MaremaTtuka
https://shop.pros
v.ru/ya-sdam-
ege-
matematika2147
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[TapannenbHOCTH

IJIOCKOCTEM: MapajuieabHbIe
IJIOCKOCTH; CBOMCTBA
MApAJUICITbHBIX TIOCKOCTEN.
[Ipocrenmmue
MIPOCTPAHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTHU: T€Tpa’ap, KyO,
napajiejenunesa; NIoCTPOCHHe
CECUCHUH

3a7ad4.
Pacno3naBarhb npusmy,
HAa3bIBaTh €EDJIEMEHTHI.
CTpoursb ceueHus
MPU3MBIHA

TOTOBBIX

yepTrexkax.

IlepeyuncasiTb BO3MOXHbIE
CIOCOOBIB3aMMHOTO
PACHOJIOKEHUS TPSIMOM U
IJIOCKOCTH B POCTPAHCTBE,
MPUBOJIUTH
COOTBETCTBYIOIIUE
IPUMEPBHI U3 PEATTLHON
YKUA3HU.

JlaBaThb

omnpeaeeHue
MapajyIeIbHOCTH

PSMONU

IIJIOCKOCTH.
DopMyJIUPOBATH NPU3HAK
[apaJJICIbHOCTH IPSIMOU

Y TUIOCKOCTH, YTBEPKICHUE O
IIPSIMOMIIEpECEUYECHUS IBYX
IJIOCKOCTEH, MPOXOISIIIUX
yepes napasulebHbIe
IPSIMBIE.
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Pematn
MPaKTUYECKUE 3a/1au
Ha IOCTPOCHUE
CCUCHUU
MHOT'OTPaHHHKA.
OO0BsICHATH clly4an
B3aMMHOTO
PacIoI0XKEeHUs
IJIOCKOCTEMN.

JdaBathb onpeaesienue
MapaJJIETbHBIXIOCKOCTEM;
MPUBOJUTH MIPUMEPHI

W3 peaJbHOM KU3HU U
OKPY’Karoleio0CTaHOBKH,
WJUTIOCTPUPYIOIITUE

[1apajuIeIbHOCTh INIOCKOCTEMN.

Hcnoab3oBaTh NpU3HAK

MnapaJuiCJIbHOCTH ABYX HHOCKOCTefI,

CBOWCTBA MapaJlJICIbHBIX

MJIOCKOCTEUTIPU pelIeHUH 3a7a4 Ha
noctpoeHue. O0BACHATH, UTO

HA3bIBACTCS MapauIeTbHBIM
IPOCKTUPOBAHUEM

Y KaK BBITIOJTHSCTCS
IPOEKTUPOBaHUEPUTYD HA
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IUIOCKOCTb.

HN3o0paxkarts B
napauIeIbHOUIIPOEKIINH
pa3IMYHbIE TEOMETPUUYECKHE
burypsr.

MogaenupoBaTh peaabHbIe
CUTYallMMHA S3bIKE TEOMETPUH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIEIN
C UCIIOJIb30BAHUEM
Tr€OMETPUYECKUXITOHATHH.
Hcnoab3oBaTh Ipyu pelieHUN
3a/1a4yHa [IOCTPOEHUE CEUECHUI
HOHATHE MapAJIEIIBHOCTH,
IPU3HAKU

Y CBOMCTBA NMapaJJIEIbHbIX
IPSIMBIXHA MJIOCKOCTH

[lepnieHIUKyYIIPHOCTD PSIMBIX
U TUTIOCKOCTEN

12

[leprieHIMKYISAPHOCTH MPSIMOM
Y IIJIOCKOCTH:
NEPIEHINKYJIIPHBIE MTPSIMbIE
B IIPOCTPAHCTBE, MPSMBbIE
napaijieIbHbIEC U
NEPIEHINKYJIIPHBICK
IIJIOCKOCTH, ITPU3HAK
NEPIEHAMKYJIIPHOCTH IIPSMON
U IIJIOCKOCTH, TEOpEMA O
PSIMOU NIEPIICHAUKYIIIPHOU
tockoctu Ilepnienaukynsp

S copam EI'D.
MaremaTtuka

AKTyaIu3upoBaTh QaxThl 1
METOABITUIAHUMETPHH,
pEJICBaHTHBIC TEME, https://shop.pros
IIPOBOJIUThH aHAJIOTHH. v.ru/ya-sdam-
OO0BSACHATH, KAKON yrou ege-
Ha3bIBACTCIYTIIOM MEXTY matematika2147
HePECEKAIOIIMMUCS TPSMBIMH,
CKPEIUBAIOIIIMUCS
IPSIMBIMHU B

npoctpancTse. JJaBarb
onpe/eieHHe
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Y HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH 0 INIOCKOCTH,
pacCTOSTHHUE OT MPSAMOM 10
IIOCKOCTH

MEePIECHANKYJISIPHBIX
NPSIMBIX U IPSMOU,
NEPIEHINKYJIIPHOUK
IIJIOCKOCTH.

HaxoauTtsb yriibl MexIy
CKPEIIHUBAIOIIUMUCS MPSIMBIMH
B KyOeu nmupamue.
IpuBoauts mnpuMepsl U3
peabHOMN KU3HU 151
OKpy’Xarole  0OCTaHOBKH,
WJUTIOCTPUPYIOLLIHE
MEPIEHANKYIISIPHOCTh
MPSIMBIXB

IIPOCTPAHCTBE

Y TIEPIICHIUKYJIIIPHOCTh
MIPSIMOMK TIJIOCKOCTH.
DopMyJIHPOBATH

MpU3HAK
MEePIEHAUKYIISIPHOCTH

MIPSIMOM U IIJIOCKOCTH,
MPUMEHSATH €r0 HA

MIPAKTUKE: OOBSICHATH
NEePIEHINKYIIPHOCTL pedpa
KyOa

Y IMAroHaJId €ro rpaHu, KOTopas
€ro
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HE COJICPKUT, HAXOUTh JJITUHY
JMaroHanu kyoa. Beraucisrhb
BBICOTYIIPABWIIBHOW TPEYTOJIbHOU
Y TIPaBUJIBHOM
YETBIPEXYTOJBHOUTTHUPAMU/T 10
JTUTMHAM pédep.

PemiaTh 3a1a4u Ha BBIYKUCIICHUS,
CBSI3aHHBIE C
IIEPIIEHAUKYJIAPHOCTBIONIPAMON U
IIJIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU
PELICHUUTUIAHUMETPUIECKUX
dakToB

Y METOJIOB.

OO0BACHATD, YTO HA3LIBAIOT
NEPNEHANKYIISIPOM U HAKJIOHHOM
Y3 TOYKH K IJIOCKOCTH;

IIPOEKINEN

HAKJIOHHOM Ha TUIOCKOCTb.
OOBSACHATH,UTO HA3BIBACTCS
pacCTOsTHUEM:

OT TOYKH J0 IJIOCKOCTH; MEXKIY
napajuieIbHBIMU MIOCKOCTSMU;
MEXKIYTIPSIMOU Y TTAPAJUICIIbHOU €1
IJIOCKOCTBIO; MEXKTY
CKPENIMBAIOIIMMUCS TPSIMBIMHU.
Haxoauthb 3TH pacCTOAHUS B
MPOCTBIXCIyYasiX B KyOe, MUpamMuse,
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npHU3Me.

MogaenupoBaTh peaabHbIE
CUTYallMMHA SI3bIKE TEOMETPUH,
UCCIIENOBATh IOCTPOCHHBIE MOJIEIH
C UCITI0JIb30BAHUEM T€OMETPUUYECKUX

TTOHSTHM.

Hcnoab30BaTh 1pU peLICHUU
3a71a4 Ha MMOCTPOCHUE CEUCHUH
teopemy [ludaropa, cBoiicTBa
MPSMOYTOJIBHBIX TPEYTOJIbHUKOB

YTI1bl MEXKY NPSIMBIMU U 10 VYTibl B IPOCTPAHCTBE: yroj AKTYaJIu3upoBaTh (PaKThl U A coam EI'D.
IJIOCKOCTSIMU MEXKy IPSIMOM 1 METOBITUIAHUMETPHUH, MaremaTtuka
IUIOCKOCTBIO; IBYTPaHHBIN peIIeBaHTHBIC TEME, IIPOBOIUTH https://shop.pr
YTOJI, JUHEUHBIN yTOJI AHAJIOTUH. osv.rulya-
JNBYTPAHHOTO yTJIA. JlaBath onpeaesieHue yria sdam-ege-
[lepneHIUKYISIPHOCTH MEXK]Ty MPSMOM ¥ IJIOCKOCTBIO, matematika2l
IJIOCKOCTEMN: MPU3HAK bopMyIHpOBaTh TEOPEMY O TPEX 47
MEPIEHANKYIAPHOCTH IBYX NEePHEHIUKYJIIIpax U 0OpaTHYIO K
mIockocTer. Teopema o TpEx HEW.
MEePIEeHANKYJIISIpax Haxoauthb yroim Mexny

IIPSIMOM M TJIOCKOCTBIO B
MHOT'OIPaHHUKE,paCCTOSTHUE

OT TOYKH JI0 IPSAMOM

Ha IJIOCKOCTH, UCIIOJIb3YS TEOPEMY
0 TPEX MEPIEHIUKYJIISIPax.
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IIpoBoauTh Ha 4epTeke
NEPHEHAUKYJIAP: U3 TOYKH Ha
IPSIMYIO; U3 TOYKH Ha INIOCKOCTb.
JlaBaTthb onpeneneHue
JBYTPAHHOTOYTJIa U €r0
751eMeHTOB. OOBSACHATH
PABEHCTBO BCEX JIMHEUHBIX

YIJI0B AIBYTPAaHHOIO yIia.

Haxoautsb Ha YepTeKe
NBYTPaHHBI yroi mnpu pedpe
APaMU/IBI, IIPU3MBI,
napajujiesienunena.
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JaBaTp omnpeaeneHue yria
MEXKIYIIIIOCKOCTSMH.

JdaBaTb onpeneieHue

151 ¢popmysupoBarh
NPU3HAK B3aUMHO
NEPHEHIUKYIISIPHBIX
IIJIOCKOCTEMN.

Haxoaursp yriiel Mexay
IUIOCKOCTSAMUB KyO€ U MHUpaMHU/IE.
Hcnoab3oBaTh Npu penieHun
3a1a40CHOBHBIE TEOPEMBI U
METO/bI IUIAHUMETPHUU.
MoaenupoBaTh peaabHbIe
CUTYallMMHA S3bIKE TEOMETPHUH,
HCCJIEeA0BATh IOCTPOEHHBIE
MOJENH

C HCTIOJIb30BAHUEM
F€OMETPUYECCKUXITOHSATHH.
Hcnoab3oBaTh Npu penieHun
3a71a4Ha IOCTPOCHHUE CEUEHUN
COOTHOILIECHHUS B
PSAMOYTOJILHOM TPEYTOJIbHUKE
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MHOrorpaHHUKH

11

[ToHATHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OTPAaHHHKA,
BBIITYKJIBIE U HEBBITYKJIBIC
MHOTOTPAaHHHKU;
pa3BEpPTKa
MHOI'OTPaHHHUKA.

[Ipn3ma: N-yronbHas
IIpU3Ma; TPaHU

AKTYaJu3upoBaTh (HaKThI U
METO/IBITUIAHUMETPHH,
peJiIeBaHTHBIE TEME, IPOBOAUTH
AaHAJIOTHH.

JdaBaThb onpenesieHue
napajieaenunesa,
pacno3HaBaTh €rOBUBI U
M3y4aTh CBOMCTBA.

S cnam EI'D.
Marematuka
https://shop.pr
osv.rulya-

sdam-ege-
matematika2l

47

Y OCHOBaHHMS IPU3MBIL;
npsiMasi ¥ HaKJIOHHAs
pU3Mbl; OOKOBas

Y IIOJIHAs IIOBEPXHOCTh
npusmsl. [lapamnenenunen,
IPSAMOYTOJIbHBIN
napajulesIeIMIE] U €T0
CBONCTBA.

[Inpamupa: N-yronapHas
NMpaMuJia,rpaHu U
OCHOBaHHE MUPAMUJIBI,
OOKOBas U NOJTHAs
MIOBEPXHOCTh

NIMPaMHU/Ibl; IPaBUJIbHAS U
yCeuEHHasAnMpaMuaa.
DJIeMEHTHI PU3MBI U
nupamuasl. [ I[paBuibHBIE
MHOT'OTPAaHHUKU: TIOHATHE

JaBatb onpeaencHue
MAPaMU/IbI,

pé0ep,rpaHeit U BBICOTHI
PaBUIBHOM MUPAMHU/IBI.

1 OOKOBOM TOBEPXHOCTH
nupamusl.JlaBaTtb
omnpeaeJeHue yCEUYEHHOU
NMPaMHU/JIbl, HA3bIBaTh €&
3JIEMEHTHI.

0 IIomaau OOKOBOM

YCEUYEHHON MUPAMHU/IBL.
Pemath 3agaun Ha

Pacno3HaBaTh BUIbI TUPAMU/I,
¢popmysmpoBaTh CBONCTBA

Haxoaurhb momanb IToJIHON

DopMyJIUPOBATH TEOPEMY

ITOBEPXHOCTH ITPABUIILHOU

BBIYHCJICHHUEC, CBA3aHHBIC C
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IPABUJIBHOTO
MHOTOTpaHHMKA; PaBUJIbHAS
MpU3Ma U IpaBUIbHAS
NMpamMua; NpaBUIIbHAS
TpeyrojibHasi MupamMuaa

Y MIPAaBUJIbHBIN TETPAdAp; KyO.
IIpencraBneHue o NpaBUIbHBIX
MHOT'OIPAaHHHMKAX: OKTa3Ip,
J0JIeKa’Ipy UKOCA3P.
Cummerpus B

IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEJIBHO TOYKH,

MPSIMOU, TIIOCKOCTH.
DJIEMEHTBl CHMMETPUH B
nupaMuax,
napajiesenune1ax,
paBUIbHBIX
MHOTOIPAaHHHKAX.

MApaMUJAMH, a TaKKe3aJauu
Ha MOCTPOCHUE CEUCHMUIA.
JdaBaTb onpenesieHue
MpU3MBbl, PACIIO3HABATH
BHJIBI IIPU3M, H300paKaTh
IIPU3MBI HA YEPTEKE.
Haxoaurs miomans
ITOJTHOM M1 OOKOBOM
ITIOBEPXHOCTH TIPU3MBI.
HN3yuyaTth COOTHOLICHUS
Ditnepa s uucia peodep,
rpaHed U BEpLINH
MHOTOTI'paHHHUKA.

HN3yuath BUABI
MPaBUJIBHBIX
MHOTOIPaHHUKOB, UX
Ha3BaHUSIU KOJIUYECTBO
rpaHen.
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Brrunciienue 31eMeHToB
MHOTOTPaHHUKOB: pEOpa,
auaroHany, yrisl. [Inomans
OOKOBO¥ MOBEPXHOCTHH TTOJTHOMN
MOBEPXHOCTHU MPSIMOM TPU3MBI,
IUIONIA/Ib OCHOBAaHUH, TEOPEMAO
OOKOBOM MOBEPXHOCTH IMPSIMOI
npusmel. [Inomans 6oxkoBoM
MOBEPXHOCTH M TIOBEPXHOCTH
MIPaBUILHON MTUPAMHU/IBI,
Teopema

0 IJIOIIA N OOKOBOM
MTOBEPXHOCTUYCEYEHHON
TUPAMUTBI

H3yuarb

CUMMETPHUIO

MHOT'OTPaHHUKO

B.

OO0BLACHATH, KaKHE TOUKHA
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCUTENBHO TAHHOW TOYKH,
IPSAMOWHIIN TUTOCKOCTH, YTO
Ha3bIBAIOT LICHTPOM, OCBIO HJIH
IJIOCKOCTBIO CHUMMETPUH
burypsi.

IIpuBoaUTH NPpUMeEPHI
CUMMETPUYHBIX (PUTYp B

APXUTEKTYPE,TEXHUKE, IIPUPOJE.

MopeanpoBaTthb peajibHbIE
CUTYyallMUHA SI3bIKE TEOMETPUH,
UCCIIEIOBATh MOCTPOCHHBIE
MOJENH

C UCTIOJIb30BAHUEM
F€OMETPUYECKUXIIOHATHM,
HUCIOJIL30BaTh I101001e
MHOTOTPaHHHUKOB
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OO6BbEMBI MHOTOTPAHHUKOB 9 [Tonsitue 00 oOBEME. AKTYaJIu3upoBaTh (HaKThI U A cnam
O0BEMIIUPaAMUIBI, METO/IBINIJIAHUMETPUH, EI'D.
IPU3MBbI peJeBaHTHBIE TEME. Marematuk

OO0BACHATD, KaK a
U3MEPSIOTCS 00BEMBI TEl, https://shop
IIPOBO/ISI AHAJIOTHIOC .prosv.rulya
HU3MEpPCHHUEM ILIOIAICH -sdam-ege-
MHOTOYTOJIbHUKOB. matematika
DopMyJHPOBATH 2147
OCHOBHBIE CBOMCTBa 00BEMOB.

HN3yuyarthb, BLIBOAUTH (DOPMY.JIbI

00BEMa MPSIMOYTOJILHOTO
napajuJienenunena,

MPU3MBIN TUPAMUJIBI.
BoruucjasaTs 00bEM TPU3MBI

Y NIUPaMUJIBI TIO UX DJIEMEHTaM.
IIpuMeHATH 00BEM 117151
PEUIEHUSCTEPECOMETPUUECCKUX
3a1a4y u

JUJISl HAXOXKJICHUS
r€OMETPUYECKUX BEJIMUHH.
MopaeaupoBarb peajibHbIE
CUTyallMUHA SI3bIKE TEOMETPHH,
HCCJIEA0BATH IOCTPOEHHBIE MOJEIIH
C UCTOJIb30BAaHUEM
r€OMETPUYECKUXITOHATUI
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HOBTOpeHI/Ie: CCUCHMUA,
PACCTOAHMA 1 YTJIbI

[TocTpoen

ue

CCUYCHUIB

MHOTOIpaH

HHUKE.

Brruunciienue pacctosiHui:
MEXAY IByMsI TOUKaMHU, OT
TOYKH J0 NPSIMOM,0T TOYKH
JI0 THIOCKOCTH; MEXKITY

CKPCINUBAIOIMUMHCA
IIPpAMBIMH.

Brruucnenue yrios: MEXIy
CKPEIIUBAIOIINMUCS
PSMBIMU, MEXKITY

IPSAMOMN U

IIJIOCKOCTBIO,

JIBYTPaHHBIX YTJIOB,

YTJIOB MEXTY

IJIOCKOCTSIMH

Crtpourb ceucHue
MHOT'OTPaHHUKAMETOJIOM CJIEJIOB.
/laBaThb onpenesieHue
paccTosIHUSMEKY GUTypaMHu.
Haxoauts paccTosiHHE MEXIY
napasuieIbHbIMU

IJIOCKOCTSIMH,

MEXKy INIOCKOCTBIO U
MapaJyICIbHONEN NPSIMOU, MEXIY
CKPEILLHBAOIIAMUCS

npsAMbIMA. CTPOUTH

JIMHENHBINA YTOJ ABYTPAHHOIO
yTJIa Ha 4YEPTEXKE

S cnam
EID.
Marematu
Ka

https://sho
p.prosv.ru/
ya-sdam-
ege-
matematik
a2147

MHOTOTPAHHHUKA U HAXOJIUTh
€rOBEIINYUHY.
Haxoauts yriibl MexIy

IIJIOCKOCTSIMHMB MHOTI'OI'paHHUKax

OBLIEE KOJIMYECTBO
HACOB IIO ITPOI' PAMME
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11 KJIACC

KacaTeJbHasl IJI0CKOCTh K
cdepe; momaab chepsl.
N3o6paxkenue

cdepsl, Iapana
TUTOCKOCTH.

Ceuenus mapa

mapa,ux LeHTpa, paanyca,
JIaMeTpa.

Omnpeaeasitb chepy Kak
burypyBpaiieHus
OKPY’KHOCTH.
HccaenoBath B3auMHOE
pacnoyioxkeHue cepol u
MJIOCKOCTH,IBYX cep,
WLITKCTPUPOBATH 3TO HA
yepTeKax U pUCYHKaX.
DopMyJIMpPOBATH
OIIPEIICIIEHUE KACATEIBbHOU
IJIOCKOCTH K cepe,

HaumenoBanue pazaena  [KomuuectBo| (OCHOBHOE COAEpKAHUE OCHOBHBIE BU/JIbI DJIEKTPOHH
(Temnl) Kypca 4acoB TEeATETLHOCTHOOYUArOIIIHX CS bIC
(undpossie
)
oOpazoBare
JIbHBIE
pecypchl
Tena BpaieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJau3upoBaTh (HaKThl U S cnam EI'D.
JUaMETP; TUIOIA b METOIBITUIAHUMETPUH, MaremaTuka
MTOBEPXHOCTHU C(HEpPHI. peleBaHTHBIC TEME, https://shop.p
B3auMHoe pacnosioxkeHue NMPOBOJAUTH AHAJIOTHH. rosv.ru/ya-
chephbl U TI0CKOCTH; JlaBaTb onpeaesieHusi chephl U sdam-ege-

matematika21
47
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CBOMCTBO W IIPU3HAK
KacaTeJIbHONIIIIOCKOCTH.
3HAKOMHMTBCH C
re0JIe3NYEeCKUMUIMHUSAMUA
Ha cepe

Humuaapuyeckast
MOBEPXHOCTH, 00pa3yIoue
HWIMHAPUYECKOU
MOBEPXHOCTH, OCh
HWIAHAPUYECKOU
noBepxHOCTH. Llnnuuap:
OCHOBaHUSIU OOKOBasI
MOBEPXHOCTh, 0Opa3yromas u
OCh; TLJIOIIA/Ib

OOKOBOM M MOJTHOM MOBEPXHOCTH.

N3o0pakenue nuiInHaIpa

Ha IJIOCKOCTH. Pa3BépTka
uuiuHapa. CeueHus: HUInHIpa
(TJIOCKOCTHBIO, MapaJIIeIbHON
Wu

MEPIIEHINKYJIIPHON OCU
HWIMHAPA)

OOBACHATD, YTO HA3LIBAIOT
LUAJIMHPOM, Ha3bIBATh €T0
aneMmeHThl. U3yuarts,
00BACHATH, KaK MOJYYUTh
HUAJMHIP TYyTEM BpalleHUS
MPSIMOYTOJIbHUKA.
BbIBOAUTDH, HCIIOJIB30BATH
bopMyIIBIIJIS BHIYUCICHUS
II0Iaau OOKOBOI
MOBEPXHOCTH HWJIMHIpA.
HN3y4yars, pacno3HaBarhb
Pa3BepPTKYLUIMHPA.
HN300paxaTh NUIMHID U €T0
CEUCHUSTIIOCKOCTBIO,
MPOXOJAIIEH YEPE3 €TO OCh,
MapaJIeIIbHON MU
MEPIIEHAUKYJIIPHOMN OCH.
Haxoautp miomnaay 3Tux
ceueHuil. MoaeaupoBarthb
peanbHbIEC CUTYallMMHA SI3bIKE
r€OMETPUH, UCCIIEeI0BATH
MMOCTPOEHHBIE MOJICIIH
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C HCTOJIb30BAHUEM
F€OMETPUYECKUXITOHATUI

Konunueckas
MTOBEPXHOCT,
oOpasyrorue
KOHUYECKOMN
MMOBEPXHOCTH, OCh U
BEPIIMHAKOHUYECKOU
MTOBEPXHOCTH.

OO0BACHATH, KAKOE TEIIO
HAa3bIBAIOTKPYTOBBIM
KOHYCOM, Ha3bIBaTh €TI0
AJIEMCHTHI.

N3yuarthb, 00BIACHATH, KaK
[IOJIyYUTHKOHYC IIYTEM
BpAIlICHUS
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Konyc: ocHoBaHue u
BepIIMHA,00pa3ytouas u
OCh; TUJIOIIA/Ib

MMpAMOYTOJIBHOI'O TPCYT'OJIbHUKA.

OOKOBOU U MOJTHOM
MTOBEPXHOCTH. Y CECUEHHBIN
KOHYC: oOpa3ylouuen
BBICOTA; OCHOBAHUS U
OOKOBasi TOBEPXHOCTb.
N300pakeHne KoHyca Ha

rockocTu. Pa3BépTka KoHyca.

Ceuenus KOHyca
(TIIOCKOCTHIO,
MapajyIeIbHON
OCHOBAHHUIO,

U TJIOCKOCTBIO,
MPOXOAsIIEHYEpe3
BEPIINHY)

HN300paxkaTh KOHYC U €T0
CEUYCHMUS IUIOCKOCTBHIO,
MIPOXOJAIIECH Yepe3 OCh,U
IJIOCKOCTBIO,
IIEPIIECHAUKYJIAPHON

K OCH.

HN3yuarts, pacno3zHaBathb
pa3BEPTKYKOHYCA.
BeiBOAUTH, HCIIO/IB30BATH
bOopMYIIBIIJIS BBIYUCICHUS
oA 00KOBOM MOBEPXHOCTHU
KOHYyca.

Haxoaurs miomaau CeYeHU,
MPOXOISIIIUX YEPE3 BEPIIUHY
KOHYCAauJIU NMEePIEHIUKYIISIPHBIX
€ro OcCH.

OO0BACHATH, KaKOE TEJIO
HAa3bIBACTCAYCEUEHHBIM
KOHYCOM.

HN3yuath, 00BACHATD,

KaK €TroI0JIyYUTh IyTEM
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BpaIICHUs
IPSAMOYTOJIBHOU
Tpaneruu.

BbIBOAUTH, NPUMEHSATH
dbopMyITy ISl BEIYUCTICHUS
[UIOIIATH OOKOBOM
IIOBEPXHOCTH YCEYEHHOTO
KOHYcCa

KomOunarus ten BpamieHus
1 MHOTOTPAHHUKOB.
MHoOrorpaHHUK,0TIMCAHHBIN
okoJio cdepsr; chepa,
BIMCAHHAA B MHOTOTPAHHUK
1581051

B T€JIO BpaIlICHUSA

AKTYaJIu3upoBaTh (PaKThI U
METOBITUIAHUMETPHUH,
pENEBAHTHBIE TEME, IPOBOJIUTD
AHAJIOTUM.

Pemathb crepeoMeTpuyeckue
3a/1a4M, CBSI3aHHBIE C TEJIAMU
BpAILEHHUsI, IOCTPOECHUEM
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CEYEHUH TeJl BPAILCHUS,

C KOMOMHALIMSIMU TEJ BPAIllCHUS
Y1 MHOTOTPaHHHUKOB Ha
HaX0XKJICHUETCOMETPUYECKHUX
BEJINYHH.

Hcnonb30BaTh IpHu peLICHUN
CTEPEOMETPUYECKUX 3a1a4
IJIaHUMETpUUYECKUe PaKThl U
METO/bI33/1a4/ HA BBIYMCIICHUE
Y J10Ka3aTelbCTBO.
MopaeaupoBarb peajibHbIE
CUTYyallHMHa SI3bIKE TEOMETPHH,
HCCJIeI0BATH [IOCTPOCHHBIE
MOJEIN

C UCIIOJIb30BAHUEM
F€OMETPUYECKUXITIOHATUI

OO0BEMBI TEN 5 [TonsiTue 06 0OBEME. AKTYaJau3upoBaTh (akThl U A cnam
OCHOBHBIECBOICTBA METOABIIUIAHUMETPUH, EI'D.
00BEMOB TeIl. pEeJIEBAaHTHBIE TEME, ITPOBOIUTH Marematu
O0BEM mIIIMHIpA, aHAJIOTUH. Ka
konyca. O0BEM 11apa u BbIBOAUTH, HCTIOJIL30BATH https://shop
10 ChEeph bopMyITBIOOBEMOB: TIPU3MBI, .prosv.ruly
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HWIMHApPA, TUPaMUIbI, KOHYCA;
YCEUEHHOM MUPAMUIBI U
YCEUEHHOTO KOHYCa.

Pemathb cTepeomMeTpruuecKue
3aJ1a4M,CBSI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB.
DopMyJHPOBATH ONPEICIICHUE
IapOBOr0 CETMEHTA, IapOBOIO
CJI051,IIIaPOBOT0 CEKTOPA.

a-sdam-
ege-
matematika
2147

IIpumensaTs Gopmybl

JUISL HAXO0X/1eHHUs 00BEMOB
I1apOBOTOCETMEHTA, IAPOBOTO
CexTopa

64
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[TomoOHEIE TENTA B
MIPOCTPAHCTBE.
CoOTHOIIECHUS MEXTY
IJIOMIAIMU TTOBEPXHOCTEH,
00BpéMaMU OT0O0HBIXTEN

Pemarts cTepeomeTpuieckue
3aJlayu,CBA3aHHbIE C 00BEMOM I1apa
U TUIOLIAABIO cephl.
MogaenupoBarh peaibHbIE
CUTYallMMHA SI3bIKE TEOMETPHH,
MCCIIEI0BATh NOCTPOEHHBIE MOJETN
C UCITOJIb30BAHUEM
F€OMETPUYECKUXITOHATUH.
AKTYaJIu3upoBaTh (HaKThl U
METOIBITUIAHUMETPUH, PEIICBAHTHHIE
TeME, TPOBOJUTH aHAJIOTUHU.

Pemiathb crepeomeTpuyeckue 3a1a4uu,
CBSI3aHHBIC c COOTHOIICHUEM
00BbEMOBH TTOBEPXHOCTEH T0I00HBIX
Tl

B IIPOCTPAHCTBE.

MoaeaunpoBarb peajibHbIE
CUTYallMMHA SI3bIKE TEOMETPHH,
HCCIIEN0BATh IOCTPOEHHBIE MOJIEIIN
C HCITOJIb30BaHUEM
reOMETPUYECKUXTIOHATUI

S cnam
EI'D.
Martema
THKA

https://sh
op.prosv
Tulya-
sdam-
ege-
matemat
ika2147

BekTopbl ¥ KOOpAWHATEI
B IIPOCTPAHCTBE

10

BekTop Ha mtockoctu
1 B ipocTpaHcTBe. CrioxkeHue

Y BBIYUTAHUE BEKTOPOB.
YMHOXEHUE

AKTYaJau3upoBaTh QakThl U
METOBIIIIIAHUMETPUH, PEJIEBAHTHBIC
TE€Me€, IPOBOJIUTH AHAJIIOTUU.
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BEKTOpa Ha yucio. Paznoxxenue
BEKTOpA M0 TPEM
HEKOMIUIaHAPHBIMBEKTOPAM.
[IpaBwiio nmapasienenunesna.
Pewienue 3ana4, CBsA3aHHBIX

C MPUMEHEHUEM TIPABUII
JIEUCTBUIIC BEKTOPAMH.
[IpssmoyroJibHAs cucTeMa
KOOPAMHATB IIPOCTPAHCTBE.
Koopaunatel

BekTopa. [Ipocrenimmue
3a1a4nB KOOPANHATAX.

Yroa mexay

BekTopamu. CkanspHoe
IIPOU3BEICHUE

BEKTOPOB.

Brluncienue yriioB Mexay
MPSAMBIMHUM TIIIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIA METOJT
IIPU PELLIEHUU T€OMETPUUECKUX
3ama4

OnepupoBarb NOHATHEM
BEKTOPB IIPOCTPAHCTBE.
DopMyIMPOBATH

MPaBUJIO

MapauieNIenuIe1a npu
CI0KEHUHBEKTOPOB.
CkiaapiBaTh, BBIYMTATh
BEKTOPBI,

YMHOKAaTh BEKTOP Ha

yuciio. U3yyaTs OCHOBHBIE
CBOMCTBA 3TUXONEPALUH.
JlaBaTth onpenenenue
MPSAMOYTOJIBHOMCUCTEMBI
KOOpJIMHAT B MPOCTPAHCTBE.
Beipa3uTh KOOpAUHATHI
BEKTOpA 4epe3 KOOPAUHATHI €r0
KOHIIOB.

BuIBOAMTH, HCIIOJIB30BAThH
(opmy.ry uIMHBEI BEKTOpA U
PACCTOSIHUSL MEXKY TOUKAMMU.
BripamxaTh ckansipHOe
MIPOU3BEICHUEBEKTOPOB YEPE3
WX KOOPJIMHATHI, BEIYUCIATH
YTOJI MEXIY IBYMSI
BEKTOPaMH, ABYMsI IIPSIMBIMH.
HaxoauThb yron mexny npsamMou
Y TIOCKOCTBIO, YTOJ

MEXIY ABYMAIIIOCKOCTSIMHA
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AHAIIUTUYCCKUMHN
METOAAMMU.

BeIBOAMTD, HCIIOJIBL30BAThH
dopmy.y

pPacCTOAHUA OT TOUKH OO
ITIJIOCKOCTHU

[ToBTOpEHUE, 0000IIEHNE
U CUCTEMATH3aIUs 3HAHUN

OcHoBHBIE (pUTYpBI, PaKTHI,
TEOPEMBIKYpCa MIAHUMETPUH.
3ajauu MIaHUMETPUH U
METOJIbI UX

peleHusl.

OcHoBHBIE PUTYPBI, HAKTHI,
TEOpEMBIKypca
CTEpEOMETPUH. 3aauun
CTEpEOMETPUHU U METOJIbI UX
peleHus

Pemars mnpocreiimme
3a/1aurHa HAXOXKJICHHUE
JUIMH W YIJIOB B
r€OMETPUUECKUX

urypax,

MIPUMEHSTh TEOPEMY
[Tudaropa, Teopembl CHHYCOB U
kocuHycoB. Haxoaursn
IJI0Ia/Ib MHOTOYTOJIbHUKA,
Kpyra.

Pacno3naBath nogo0HbIe
(burypbl,HaXOIUTh
OTHOILICHUS JTUH

Y TUTOLIAJICH.
HUcnoab3oBarth 1ipu
pelieHnuu
CTEPEOMETPUUECKUX 3a]1a4
(haKThIU METO/IBI
TJIAHUMETPUH

S cmam EI'D.
Maremartuka
https://shop.pros
v.ru/ya-sdam-
ege-
matematika2147
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OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIITMCKA

VYuebubiii kypc «BeposSTHOCTh M CTaTUCTHUKA» 0a30BOTO YPOBHS SIBISIETCA
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOro YpOBHS
OCHOBHOT0 00111eT0 00pa3oBaHus. YUeOHbIN Kypc TMpeaHazHayeH sl (OPMUPOBAHUSLY
00y4Jaroumxcsi CTaTUCTUYECKON KYJNbTYpPhl U TIOHUMaHUS POJIM TEOPUH BEPOSTHOCTEH
KaK MaTeMaTH4eCKOr0 MHCTPYMEHTA JJii U3YyUEHHUs CIy4alHbIX COOBITUH, BEJIUYUH U
nporieccoB.  [lpum  m3ydeHmm y4eOHOTO Kypca o00OTamialoTcs MpeAcTaBICHUS
o0y4aromuxcst 0 METoJIaX UCCIEOBAaHUSI U3BMEHYMBOIO MUpPA, Pa3BUBAETCS MOHUMAHHE
3HAYUMOCTH U OOIIHOCTU MaTeMaTHYECKUX METOJIOB IMO3HAHHUS KaK HEOThEeMIJIEMOU
9acTH COBPEMEHHOTO €CTECTBEHHO-HAYIHOTO MUPOBO33PEHHUSL.

Copepxxanne yueOHOTO Kypca HampaBlIeHO Ha 3aKpeIUieHUe 3HAHHMA, TTOTyYEeHHBIX
IpU WM3YYeHHH Kypca Ha ypOBHE OCHOBHOTO 00miero oOpa3oBaHHsS, W Ha pPa3BUTHE
MPEICTABICHUNM O CIIy4allHBIX BEJIMYMHAX M B3aMMOCBS3SIX MEXKIY HUMH Ha Ba)KHBIX
IpUMEpPax, CIOKEThl KOTOPHIX TMOYEPIHYTHl M3 OKpYKawliero mupa. B pesynbrate
y oOydaroumuxcsd JOJDKHO — cOpMHUpOBATbCS — MPENCTaBiIeHUE O  Haubosee
yIOTPEOUTENBHBIX U OOIIUX MAaTEeMaTHYECKHX MOJIENSIX, UCTIONb3yEeMbIX I OTIMCAHUS
AHTPONIOMETPUYECKUX U IEMOTpauecKuX BEIMUMH, MOTPEIIHOCTEN B Pa3TUYHOTO POJia
U3MEPEHUSX, JJIMTENbHOCTH  O€30TKa3HOW  pabOoThl TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTUK MAacCCOBBIX SIBIEHUH U MPOLIECCOB B OOIIECTRE.

B cooTBeTcTBHM ¢ yKa3aHHBIMH LEJISIMH B CTPYKType Y4YeOHOTO Kypca
«BepoaTHOCTh M CTaTUCTUKA» JI YPOBHS CpeHEro o0uero oopazoBanus Ha 0a30BOM
YPOBHE BBIJICJICHBI CIEIYIOIIME OCHOBHBIE coOJeprKaTesbHble JUHUM: «CiydaiiHble
COOBITHS U BEPOATHOCTHY, «CiTyuaifHble BETUYMHBI M 3aKOH OOJBIINX YHCET.

Baxnyio dyactb y4eOHOro Kypca 3aHMMAaeT H3YYEHHE T€OMETPUYECKOTO U
OMHOMMAJILHOTO pacHpeiefieHuii W 3HAKOMCTBO C MX HEMPEPHIBHBIMHU aHAJIOTaMU —
MOKa3aTEIbHBIM 1 HOPMAIIbHBIM PaCIpeIeICHUSMH.

Conepxanne muanN «CiyqdaifHbIE COOBITHS U BEPOSTHOCTHY CIY>KUT OCHOBOMIJIS
dbopMHpOBaHUS TIPEACTABICHUN O PACIPECICHUH BEPOSTHOCTEH MEXIy 3HAUCHHSIMHU
CIy4allHBIX BEJIMYMH, a TaKXKe 3Ta JIMHUS HEoO0XoauMa Kak 0a3zajuisi W3ydeHUus
3aKOHa OOJIbIIMX 4ucel — (YyHIaMEHTAJIbHOTO 3aKOHA, JIEHCTBYIOIIETOB MPUPOJE U
00111eCTBE U UMEIOIIEr0 MaTeMaTuueckyro Gopmanuzanuio. CaM 3aKOH OOJIBIIMX YHCE
npeaaraeTcsi B O3HAKOMUTENbHOW ¢GopMe C MHUHHUMAIBHBIM HUCIOJIB30BAHUEM
MaTeMaTU4YeCcKoro hopmMain3ma.

Tembl, cBsi3aHHBIE C HEMPEPHIBHBIMU CIyYaWHBIMU BEIUYHMHAMH, AKIEHTUPYIOT
BHUMaHHE O0YYalOIIUXCs HAa OMMCAHUU M U3YYEHHUH CIIYYalHBIX SIBJIECHUN C TTOMOUIBIO
HeMpepbIBHbIX (PYHKIMHA. OCHOBHOE BHHUMAHME YIEISIETCS MOKa3aTeIbHOMY U
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HOPMAJIbHOMY pacHpeleCHUsIM, TPU OSTOM MPEANOJaraeTcsi O03HAKOMHUTEILHOE
U3yUYCHUE MaTepralia 0e3 J0Ka3aTeIbCTB MIPUMEHSIEMBIX (PAKTOB.

OOmiee 4YHCIIO YacoB, PEKOMEHIOBAHHBIX I HW3Y4YCHHUS Yyd4eOHOTO Kypca
«BeposTHOCTh M cratucTHKa» — 68 dacoB: B 10 kimacce — 34 vaca (1 wac B Hemero),
B 11 xnacce — 34 gaca (1 vac B HeZieIi0).

COJEPXAHHME OBYUYEHUA

10 KJIACC

[IpeacraBienrie JaHHBIX C TMOMONIbIO Tabmui U guarpamm.  CpenHee
apupMeTHIecKoe, MeInana, HauOoJIbIllee U HAUMEHbIIIEE 3HAUCHHU S, pa3Max, TUCTIEPCHS
U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHl (ONBITHI) W CIydalHbIE COOBITHSA. DJIEeMEHTapHbIC
coObiTust  (Mcxonabl). BepoATHOCTH ciydailHOro coObITHA. bau30CcTh 4YaCTOTHI U
BEPOSATHOCTU COOBITHI. CiydaliHble ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTaApPHBIMHU
coOBITUSIMU. BeposiTHOCTH COOBITHII B OMBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Onepauun HajJ COOBITUSIMU: TEpeceuYeHue, OOBbEIUHEHUE, MPOTHUBOIMOJIOKHbIE
coObITust. Jlnarpammel Ditnepa. @opmyria ClIOKEHUS BEPOSITHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBO  CiydailHOTO
skcniepuMenTa. @opmyiia nojaHou BeposiTHOCTU. HezaBucuMeblie COOBITHS.

KomOunaropHoe mpaBuno ymHOxeHus. llepecranoBku u daktopuan. Yucno
couetanuii. Tpeyronbauk [lackans. ®opmyna bunoma HeroToHa.

bunapubiii ciayuyaliHbIil ONBIT (MCIIBITAaHUE), YCIIeX W Heyaada. HesaBucumbie
ucnbiTanud. Ceprsi HE3aBUCUMBIX UCTIBITAHUN J10 TIEpBOTO ycnexa. Cepusi He3aBUCUMBIX
ucnblTaHu bepHysu.

CnydaitHas BennuuHa. Pactipenenenue BeposTHOCTeN. JlnarpaMmma pacrpeaeieHusl.
[Tpumepsl pacnipesienientii, B TOM YUCIIe, FEOMETPUUECKOE U OMHOMHUAIBHOE.

11 KIIACC

HucnoBble XapaKTEPUCTUKU CIYYAUMHBIX BEIWYWH: MATEMATHUYECKOE OXKHUIAHUE,
JIUCIIEpCHsT M CTaHOAPTHOE OTKJIOHEHWe. lIpuMepbl NpUMEHEHHs MaTeMaTU4eCKOIo
OXHUJaHHS, B TOM YHMCJIE B 3aJa4ax M3 IOBCEIHEBHOM XU3HU. Marematnueckoe
OXUJaHHe OMHApHOM CiIy4aliHOW BeJWYMHBL. MareMaTH4yeckoe OXXKUIAHHE CYMMBbI
CIIy4YalHBIX BEJIMYMH. MaTeMaTU4eCcKOoe OKMIAHUE U JUCIIEPCHUS TE€OMETPUUYECKOTO U
OMHOMUAJIBHOTO pacIpe/IeICHUN.

3akoH OONBIIMX YUCENT U €0 POJib B HayKe, Mpupoje u oodmectBe. BriOOpoUHBIit
METO/]I UCCIIEIOBaHUM.

[Ipumeppl HENpepBIBHBIX  CIIydyaWHbIX BenudyuH. [loHsTHE O IUIOTHOCTH
pacnpeneneHus. 3aaadyu, NMPUBOASLIME K HOpMaldbHOMY pacnpeneneHuto. IloHarueo
HOPMAaJIbHOM PacCIpeAcIICHUN.
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INPEAMETHBIE PE3YJIBTATBI

K koniy o6yuenus B 10 kiacce o0ydaronuics MojJyqduT CICAYIOMKE MPeIMETHBIC
pe3yabTaThl:

YUTATh U CTPOUTH TAOJHUIIEI U JUATPAMMBI;

OTIEpUPOBATh TOHATHSMHU: CpelHee apupMeTHIeCKOoe, MeIuaHa, HauOoJbIIee,
HaMMeEHbIIIee 3HaUYeHUe, pa3Max MacCUBa YUCIIOBBIX JJAHHBIX;

OMEepUPOBATh MOHATUIAMU: CIIYYaHBINA SKCIIEPUMEHT (OMBIT) U CIIydyalHOE COOBITHE,
AJIIEMEHTapHOE COOBITHE (BJIEMEHTapHBIA HCXOJl) CIYy4alHOrO OIbITa, HAaXOJUTh
BEPOSITHOCTH B OMBITaX C PAaBHOBO3MOXXHBIMH CITyYaHBIMU COOBITHUSIMHU, HAXOIUTh U
CpPaBHUBATH BEPOSTHOCTU COOBITHI B M3yUYEHHBIX CIyYaliHbIX KCIIEPUMEHTAX;

HaXOJUTh U (HOPMYIUPOBATH COOBITHA: TEPECCUCHHE U OOBEIMHEHHE JTaHHBIX
CcOOBITHUM, COOBITHE, MPOTUBOMOJIOKHOE JIAHHOMY  COOBITHIO,  TOJb30BATHCS
auarpaMMmamu Jusepa u GopMyIioi ClIoKeHHUsT BEpOSITHOCTEN TP PELICHUH 33/1a4;

OTepUPOBATh TMOHSATUSMU: YCIOBHAS BEPOATHOCTh, HE3aBUCUMBIC COOBITHS,
HAXOJIUTh BEPOSTHOCTH C TOMOIIBIO TpaBWia YMHOXEHHUSA, C IOMOIIbIO JepeBa
CIIy4alHOTO OMBITA;

NPUMEHATh KOMOWHATOPHOE TIPaBMJIO YMHOXKEHUS TIPH PEIICHHH 33]1ad;

ONepUPOBATh MOHATUSMU: UCIIBITAHUE, HE3AaBUCUMbIC UCIIBITAHUS, CEPUs
UCIIBITAHWM, YCIIeX U HeyJa4a, HaXOAUTh BEPOSITHOCTA COOBITUIA B CEpUU HE3aBHCUMBIX
UCIIBITAaHUH JI0 TIEPBOTO YyCIIeXa, HaXOAUTh BEPOSITHOCTA COOBITHI B CEPUU MCTIBITAHUN
bepnynnu;

OTIepUPOBATh TMOHATUAMU: CIy4dalHas BEJIMYMHA, PACIIPEICIICHUE BEPOSATHOCTEH,
TuarpaMMa pacrpeneeHusl.

K xoniry oOyuenus B 11 kiiacce 00y4aroniuiicss MOJIy4IHT CISTYIONINE MPEIMETHBIC
pe3yJbTaThI:

CpPaBHUBATh BEPOATHOCTU 3HAYEHUM CIIyYalHOMN BEJIMUYUHBI 110 PACIIPEACIICHUIO WU
C ITOMOIIBIO TUATPAMM;

ONEPUPOBATh MOHATUEM MATEMATHUUYECKOTO OKUJIaHMsI, IPUBOJUTHh MPUMEPHI, KAK
NPUMEHSIETCSI MaTeMaTU4YeCKOE  OXHMJIAHUE  CIIy4YalHOM  BEJIWYUHBI  HAXOJUTh
MaTeMaTUYECKOE OKUIAHUE 110 JAHHOMY PaclpeeIeHUIO;

UMETh TMpPEJCTaBICHUE O 3aKOHE OOJIBIIUX YHCET;

HUMETb MPEJICTABICHUE O HOPMAIBLHOM pacipeieiCHUN.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  |KomudectBo OcHoOBHOE cofiepKaHue OCHOBHBIE BH/]IbI DNeKTpo
(Tembl) Kypca 4acoB NS TEeNBHOCTU HHBIE
00yyarommuxcs (mdpos
bIC)
o0OpazoBa
TEJbHbIC
pecypebl
[IpencraBieHne JaHHBIX 4 [IpencraBienne faHHBIX C H3BaekaTh HHPOPMALMIO U3 S cnam EI'D.
1 omMcaTeNbHasl CTaTUCTUKA MOMOIIBIOTA0UIT U AHArPaMM. TaOJIMIIM TUarpamwm, Marematuka
Cpennee apudmeTHIECKOE, HCMO0JIb30BaTh TA0JIHIIBIN https://shop.pr
MeJlMaHa, HauoboJIbllee U JTyarpamMMBbl J1JIst osv.rulya-
HauMeEHbIIIee 3HAYCHUS, IPEICTaBIICHUS sdam-ege-
pasmax, AUCTepCcus, CTATUCTUYCCKUX JTaHHBIX. matematika2l
CTaHJIapPTHOE OTKJIOHEHUE Haxoautnb 47
YUCJIOBBIXHAOOPOB omHcaTelIbHbIE
XapaKTEPUCTHKH
JTAHHBIX.
BoigBUraTh, KPUTHKOBATH
TUNOTE3bI 0 Xapaxkrtepe
CIIy4YalHOM U3MEHYMBOCTH U
onpenenstomux e€ paxkropax
Ciy4aliHbI€ OIBITHI 3 Ciy4aiiHble 3KCIEPUMEHTBI BolaeassTe Ha npuMepax
U CITy4aiiHbIe COOBITHUSA, (OTIBITHI)U CIy4YaliHbIC CITy4aliHbIECOOBITHS B
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HCXO0JIaMH B XOJI€
PaKTUYECKONPAOOTHI

S cmam EI'D.
MaremaTtuka
https://shop.pr
osv.rulya-
sdam-ege-
matematika2l
a7

Omnepatuu HaJl COOBITUSMU, Onepanuu HaJ COOBITUSMU: Hcnoab3oBaTh 1uarpaMMbl S cnam
CJIOKEHHE BEPOSTHOCTEN nepecedyeHue, oO0beAMHEHUE Dilliepan CIOBECHOE EIl'D.
COOBITUM, IPOTUBOMOJIOKHBIC OTNMCaHUE COOBITUH ISt Maremartu
COOBITHS. (bOpMYITHPOBKH U Ka
Jlmarpammel Ditiepa. N300paKeHHUSI https://sho
DopMyacIoKEHUs 00bEIMHEHUS U TIEPECCUCHUS p.prosv.ru
BEPOSITHOCTEN coOnITHii. PemiaTh 3amauu ¢ /ya-sdam-
UCIIOJIb30BaHUEM (DOPMYJIBI ege-
CITO’KEHUS BEPOSITHOCTEM matematik
a2147
Y cnoBHast BEPOSITHOCTb, VYcaoBHas BEpOSITHOCTb. PemaTp 3agaum Ha S cnam
NIEPEBO CIYYaHHOTO OIbITA, YMHOXKEHHUE BEPOATHOCTEM. HaXOXJCHUE BEPOSITHOCTEU EIl'D.
dbopmyIia MmoaHoM JlepeBo ciy4daitHOTO COOBITHIA, B TOM UHCIIC Maremartu
BEPOSITHOCTHU sKcriepuMenTa. @opmyia YCIIOBHBIX C MIOMOIIIbIO JiepeBa Ka
Y HE3aBUCUMOCTb COOBITUI MOJTHOM BEPOSITHOCTH. CJIy4aiflHOTO OTIbITA. https://shop
HezaBucumeie coObITHS Onpenensitb HE3aBUCUMOCTD .prosv.ruly
COOBITHITIO (POPMYJIE U TT0 a-sdam-
OpPraHMU3aLHN CIIY4aHHOIO ege-
OIIbITA matematika
2147
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DneMeHTbl KOMOMHATOPUKHU Komb6unaropnoe Hcnoab3oBaTh npaBuio S cnam
MIPABUJIO YMHOKEHUSA IS EIl'D.
YMHOXKEHUS. HepeUrciIeHus: COObITUI MaremaTuk
[IepectanoBku B CIIly4allHOM a
U pakropuai. Yuciao OTIBITE. https://shop
couyeTtanuil. TpeyroibHUK IMosb30BaTbCH .prosv.ruly
[Tackans. @opmymnabunoma (dopmynoitn a-sdam-
Herorona TPEyTrOJIbHUKOM ege-
[Tackans matematika
JUISL OTIIPEICIICHUS YUCIIa 2147
COYETaHUM
Cepun nociea0BaTEIbHbIX buHapHbIii City4yaliHBIN OIBIT Pa30uBaTh Cl10KHbBIE S cnam
VCTIBITAHUI (uctibITaHue), ycrex u 3KCIIEpUMEHTHIHA OT/IEIIbHBIE EIl'D.
Heynada. HezaBucumele VICTIBITAHUS. Maremartu
ucnbitanus. Cepus OcBauBaTb NOHATHS: Ka
HE3aBHCHUMBIX MCIBITAHHUHA J10 UCTIBITAHUE,CePUS https://sho
IIEPBOIO HE3aBUCHUMBIX UCIIBITAHUM. p.prosv.ru/
ya-sdam-
ege-
matematik
a2147
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ycnexa. Cepus
HE3aBUCUMBIX
HWCHBITAaHUHN
bepnyiu.
[TpakTuyeckas padora
C MCIIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJTHUIT

IIpuBoauTh NpUMepbI CEpui
HE3aBUCUMBIX UCIIBITAHUMN.
Pemiats 3apaum Ha
MTOMCK BEPOSITHOCTEN
cOOBITHI B cepuun
WCIIBITAHUM JI0 IEPBOTO
ycnexa

U B CEpPUSX UCIIBITAHUI
bepnymum.U3yyars B
X0/1e MPaKTH4YeCKO
padoThI C
MCIIOJIb30BaHUEM
AIEKTPOHHBIX TAOIHI]
BEPOSATHOCTUCOOBITUN B
CepUsIX HE3aBUCUMBIX
WCTIBITAaHUN
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Crny4daitHble BEJTMUYUHBI Crny4vaiiHas BeIM4HMHA. OcBauBaTh NOHATHAL. S cnam
Y pacrpeesicHus Pacrmipenenenue Cy4dailHasi BEJINYKNHA, EIl'D.
BEPOSITHOCTEN. pacnpezeneHue, Tabiuna MaremaTtuka
JlnarpaMma pacrpe/ecHus. pacmpeneneHus, https://shop.
Cymma ararpaMmma prosv.ru/ya-
Y IIPOU3BEJCHHE CIIy4alHbIX pacnpeeneHus. sdam-ege-
BerunH. [TpuMepsr IpuBoauTH MPUMEPHI matematika?
pacrpeeneHui, B TOM YUCIIe pacripeieiieHui, B TOM 147
r€OMETPUYECKOE YKCIIe TEOMETPUUYECKOTO U
1 OMHOMHAJIHOE OMHOMMAJIBHOTO.
CpaBHuBaThH
pacnpeneneHus CIy4yaHbIX
BEJINYUH
Haxoaurb 3Ha4EHUS CyMMBI
Y MIPOM3BEACHUS CITyYAHBIX
BeJINYMH.CTPOUTH U
pacno3HaBaTh
reOMETPUYECKOE U
OMHOMHAJIEHOE
pacnpeneneHue
[ToBTOpEHUE, 0600LIEHNE, OnucarenbHast CTaTUCTHKA. IHoBTOPATH N3y4YEHHOE A cnam EI'D.
chCTEMAaTU3aLus 3HaHUN Ciy4daiiHbl€ OTIBITHI U Marematuka

BEPOSTHOCTH CIIyYalHbIX
coOpITHiA. Onieparuy Haj
COOBITUAMHU. DIIEMEHTBI
KOMOWHATOPUKH, CEPUU
HE3aBUCUMBIXHUCIIBITAHUI

Y BBICTPAUBATbH CUCTEMY
3HAHUU

https://shop.prosv.

ru/ya-sdam-eqge-
matematika2147
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CYMMBICITYYaHbIX BEJIUYHH.
MartemMaTHueckoe 0KHUIaHNue
F€OMETPUUECKOTO U
OMHOMHAJILHOTO
pacnpeneneHun

oxnnanue. Ucmosin3oBarTh
MOHSITUE MaTEMaTHYECKOTO
0KUJAaHUS U €ErOCBOMCTBA
MIPU PEIICHUU 3a/1a4.
Haxoauthb 110 U3BECTHBIM
dbopmyIamMmMaTeMaTuIeCcKoe
OKHJIAaHUE CYMMBI
CIIy4alHBbIX BEJINYMH.
Haxoautp 110 U3BECTHBIM
dbopmynam MaTeMaTHIECKHE
OKHMJIAHUS CITy4alHBIXBEJINYWH,
HMMEIOIINX T€OMETPUYECKOE

OBILEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
11 KJIACC
HaumenoBanue paznena  |KomaudecTBo OcHOBHOE cojiep)KaHUE OcHOBHEBIC BUJIBI DJIEeKTPOHHBIC
(TemnI) Kypca 4acoB NeATEeIbHOCTU (mudpoBbIe)
00yYaroIMXCs o0OpazoBaresb
HBIE PECYpChI
MaremaTnyeckoe 0)KUIaHuE 4 [Ipumepsnl OcBauBaTthb NOHATHE S cnam EI'D.
CIy4allHOW BEJIMYMHBI MIPUMEHEHUS MaTE€MaTHYECKOTOOKHUIAHHUS. MaremaTtuka
MaTEMATUYECKOr0 IpuBoauTH 1 00CYKIATH https://shop.pr
OKUJaHHS MIPUMEPBITTPUMCHECHUS osv.rulya-
(cTpaxoBaHwue, MaTEMaTHYECKOTO sdam-ege-
jgorepes). OXKHJIaHus. BerauciasaTh matematika2l
MareMaTH4ecKoe OKHIaHue MaTeMaTH4YECKOe 47
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1 OMHOMHAILHOE pacipcaciCHuAa
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Jucniepcust v cTaHIapTHOE
OTKJIOHCHUE CIIYYarHOU
BEJINYHHBI

Jucnepcust u craHgapTHOE
OTKJIOHEHUE. Jlucniepcun
reOMETPUUYECKOT0 U
OMHOMHAIIEHOTO
pacnpeeneHusl.
[Ipaktrnueckas padbora

C UCIIOJIb30BaHUEM
AIEKTPOHHBIXTAOJIHUII

OcBauBaTh NOHATHS:
JIUCIIEPCHUs, CTAHAAPTHOE
OTKJIOHCHHUE CIIy4alHOMN
BEJINYMHBI.

Haxoaurnb

JUCIIEPCUIOTIO
pacrpeeneHu

10.

HaxoauTs 110 U3BECTHBIM
dbopmyIaMaUCIIEPCHIO
F€OMETPUYECKOTO

u OMHOMHAIILHOTO
pacrpeneneHus, B  TOM
qucie B xozae
MIPAKTUYECKON padOThl C
UCIIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIUI]

S cnam EI'D.
MaremaTtuka
https://shop.pros
v.ru/ya-sdam-
ege-
matematika214
-

3aK0H OOJIBIIINX YUCE]T

3aKoH OOJIBIIINX YHCEI.
Br160pouHbIAMETOT
HCCJIEIOBAHUM.
[IpakTrueckas pabota
C UCTIOJIH30BaHUEM
AIIEKTPOHHBIXTAOJINII

3HAKOMHUTBCS C BHIOOPOYHBIM
METOIOMHUCCIIEOBAHUS
COBOKYITHOCTH JJaHHBIX.
HN3yuaTthb B X0J€ MPAKTUUECKON
paboThIC UCIIOJIB30BAHUEM
9JICKTPOHHBIX TaOJIHII
IpUMEHEHUE BEIOOPOYHOTO
METO/1a NCCIEA0BaHUS

S cnam EI'D.
Maremartuka
https://shop.prosv.r
u/ya-sdam-ege-
matematika2147

79



https://shop.prosv.ru/ya-sdam-ege-matematika2147
https://shop.prosv.ru/ya-sdam-ege-matematika2147
https://shop.prosv.ru/ya-sdam-ege-matematika2147
https://shop.prosv.ru/ya-sdam-ege-matematika2147
https://shop.prosv.ru/ya-sdam-ege-matematika2147
https://shop.prosv.ru/ya-sdam-ege-matematika2147
https://shop.prosv.ru/ya-sdam-ege-matematika2147
https://shop.prosv.ru/ya-sdam-ege-matematika2147

HenpepriBHbIE CilyyaliHbIe
BEJIMYMHBI (pacrpeieiieHus)

[Ipumepsl HenpPEPBIBHBIX
CIIyYaHBIX BEJIMYMH.
@yHKIMS IOTHOCTH
pacrpenencHusl.
PaBHOMepHOE
pacrpeiesIeHue U ero
CBONCTBA

OcBauBaTh NOHATHUA:
HEIpEPBIBHAA CIIydaniHast
BEJIMYMHA, HETIPEPBIBHOE
pacnpezenenue, QyHKIus
IJIOTHOCTUBEPOSITHOCTH.
IpuBoauTh NpUMeEpHI
HEIPEPBIBHBIX CITYYaHBIX
BEJINYMH.

S cnam EI'D.
Maremartuka
https://shop.pros
v.ru/ya-sdam-
ege-
matematika214
-

Haxoautb BEpOSATHOCTH
COOBITHI

0 IaHHOU (PYHKIIUU
IUIOTHOCTH, B TOMYHCJIC
PaBHOMEPHOTO
pacrpeeneHus

HopmainsHoe pacnipeneneHue

3agauun, NpUBOASIINE K

HOPMaJIbHOMYPACIIPEAETICHUIO.

OyHKIUSA IIOTHOCTH U
CBOMCTBA HOPMAJIBHOTO
pacrpeneneHusl.
[Ipaktrueckas pabora
C UCTIOJIb30BAHUEM
AIIEKTPOHHBIXTAOJINII

OcBauBaTh IOHATHUS:
HOpPMaJIbHOE
pacrpeneiieHue.
BuigeasaTs no
ONMCAHUIO CITy4alHbIE
BEJIMUMHEI,
pacrpeneeHHbIE

110 HOPMAJILHOMY 3aKOHY.
IIpuBoauTH NpUMeEPHI
3aJ1a4, MPUBOIAIINAX K
HOPMAJIbHOMY
pAaCIpEaEIIEHUTO.
Haxoaute yncinoBeie

I cnam
EI'D.
MaremaTtuka

https://shop.
prosv.rulya-
sdam-ege-
matematika?2
147
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XapaKTEPUCTUKH
HOPMAaJIbHOTO
pacnpeaeneHus no
U3BECTHBIM (pOpMyJiaMm.
Pematpb 3a/1a4u, CBSI3aHHBIC
C IPUMEHEHNUEM CBOWCTB
HOPMAJIBHOTO
pacnpeneneHuii, B ToM
quCIe

C UCITOJIb30BAHUEM
AIEKTPOHHBIX

TaOJINII

[ToBTOpEHUE, 0000IIEHNE
U cUCTeMaTU3alus 3HaHU|

19

[IpencraBieHne JaHHBIX C
IIOMOIIBIOTA0JINIL U
JarpamMM, orucaTeIbHast
CTaTUCTHKA, OIBITHI

C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIUHCJICHUE BEPOATHOCTEU
COOBITHI

[1oBTOPATH U3y4YEHHOE U
BBICTPAaNBATbCUCTEMY
3HAHUU

S conam EI'D.
Maremartuka
https://shop.pro
sv.ru/ya-sdam-
ege-
matematika214
-

C IPUMEHEHHUEM
bopmynu

rpaduuecKkux

METOJIOB
(koopauHaTHAs TpsiMas,
JIepeBO,AuarpaMmma
Diinepa), ciiydaiiHbie
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BEJINYUHBI U
pacrpeeseHus,
MaTeMaTUYECKOE 0XKUIAHUE
CIIy4allHOW BEJIWYMHBI

OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O IMPOIIECCAOBA3SATEJIBHBIE
YUYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

» Maremaruka. Anredpa U Hayaia MareMarudeckoro ananusa, 10 kinace/ Mepznsak A.I'., Homuposckuit JI.A., [TonsxoB B.M.; mox
penakuueii [Togonsckoro B.E., OGmiecTBo ¢ orpannueHHo# oTBeTcTBeHHOCTHIO M3narensckuil nentp « BEHTAHA-I'PA®y;
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemenne»

* Marematuka. AnreOpa 1 Hauaja MateMaTudeckoro ananusa, 11 kinacc/ Mepamsik A.I'., Homuposckuii J[.A., [Tonskos B.M.; nox
penakiueit [Togonsckoro B.E., ObmiecTBo ¢ orpannueHHON 0TBeTCTBEHHOCThIO M3natenbckuil ieHTp « BEHTAHA-T'PA®y;
AxnnonepHoe obiectBo «M3narensctBo «IIpocBeiiennes
* Maremaruka. ['eometpus, 10 knace/ Mepsmsk A.I'., Homuposckuii I.A., [Tonskos B.M.; nox penakuueii [Togonsckoro B.E.,
OO6m1ecTBO ¢ orpaHUueHHON 0TBeTCTBeHHOCThIO M3aaTenbckuil ienTp « BEHTAHA-I'PA®»y; AxuiionepHoe 0011eCTBO
«M3parensctBO «IIpocBenieHne»

* Maremaruka. ['eometpus, 11 kiace/ Mepansak A.I'., Homuposckuii [[.A., [TonskoB B.M.; nox penakuueit [lononasckoro B.E.,
OO011ecTBO ¢ OTpaHMYCHHON O0TBETCTBEHHOCTHIO M3aaTennsckuii ienTp « BEHTAHA-TI'PA®»; AximonepHoe 00IIeCTBO
«M3parensctBO «lIpocBenieHne»

Teopus BeposSTHOCTEH U cTaTUCTUKA. DKCIIEpUMEHTaNIbHOE yueOHoe mocodue /ytst 10 u 11 xkmaccoB o0meo0pa3zoBaTeIbHBIX
yupexaenunit/FO.H. Tropun, A.A. Maxkapos, 1.P. Beicouikuii, 11.B. Amenko.-M: MITHMO, 2014
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METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Metoaudeckue pekomeHaanuu Anredpa u Hayajga MaTeMaTHIecKoro aHanusa (yriayoiaeHHslid ypoenb), 10-11 kmacc/

Mep3snsik A.I'., Homuposckuii 1. A., ITonaxos B.M.; nox penakuueit [Tononsckoro B.E., «M3aaTensctBO «IIpocBenienre»
Metoanueckue pekomeHaanuu ['eomerpus(yrinyoiaeHHbiit ypoens), 10-11 knacc/ Mepansik A.I'., Homuposckuii JI.A., [TonskoB
B.M.; nox penakuuen [logonsckoro B.E., «<M3gaTenscTBO «IIpocBemenne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET

"Iomamnue 3aganue. Cpennee obuiee oopazoanue. Anreopa". 10-11 kmace, AO

N3natensctBo "lIpocBemnienue”

A cnam EI'D. Cpennee ob1iee odpazoBanue. YueOHbINH MOAYJIb [0 PEIICHUIO

TPYAHBIX 3aJaHul 10 yyeOHOMY npeamMety "Martemaruka (yriyOsennsiid yposens)' 10-11 kiacc, AO M3aarenbeTBo
«IIpocemienuey "Jlomamraue 3ananne. CpeaHee odiiee oopazoBanue. ['eomerpusa". 10-11 kmacc,

AO MzpatenbcTtBO "lIIpocBenieHue"

KpuTtepun onieHnBaHusi 3HAHMI, YMEHHUIl ¥ HABBIKOB 00y4alOIIMXCHA 10 MaTeMaTHKe.

BU/IbI 1 ®OPMbl OHEHUBAHMUS INTPE/IMETHBIX PE3YJIBbTATOB

MO MATEMATUKE

HNToroBbiit KOHTPOJIb

»Ecnu o0yvarouuiicss A€MCTBYET CAMOCTOSTENBHO B MPOCTHIX YUEOHBIX
CUTYaIUsIX, IEMOHCTPUPYSI OCBOCHUE YUEOHBIX ACHCTBUM C ONOPHOI
CHUCTEMOI 3HaHUI B paMKax CTaHAAPTHBIX 3a/1a4, TO €ro MareMarhuieckas
MOATOTOBKA OTBEYAET 00s513aTeIbHOMY (yIOBJIETBOPUTEIIHLHOMY) YPOBHIO
JTOCTHKEHUS TUTAHUPYEMBIX PE3yJIbTaTOB U MOXKET OBITh OLIEHEHA OTMETKOMN
«3». OBnaneHue o0sA3aTeIbHBIM YPOBHEM SIBISICTCS IOCTATOUHBIM IS
IPOAOKEHUS 00yUeHHUS.

»Ecnu o0yyaronuiicst 1eCTBYeT CaMOCTOSTENIbHO B TUIIOBBIX U B HECIIOKHBIX
MU3MEHEHHBIX CUTYalHUsIX, TO €r0 MaTeMaTH4ecKasi HOJAr0TOBKAa OTBEYAET
NOBBIIIEHHOMY YPOBHIO JOCTHKEHHUSI INIAHUPYEMBIX PE3YJbTaTOB U MOXKET
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OBITh OIICHEHA OTMETKOM «4».

»Ecnu o0yvarouiuiicsi A€MCTBYET CaMOCTOSITEBHO B CIIOKHBIX YUEOHBIX
CUTYaIUX, IPUMEHSET 3HAHUS B HE3HAKOMBIX, HECTAHJIAPTHBIX CUTYAIIMSIX,
OTpaXkarollMX Kak yuyeOHble, TaK U BHEY4YeOHbIE 3a]]a4l Ha MpeoOpa3oBaHue

WJIM CO3/IaHME HOBOTO CITOCO0a PEIICHHsI MPOOJIEMBI, TO €r0 MaTeMaTHYeCKasl
MOATOTOBKA OTBEYAET BHICOKOMY YPOBHIO IOCTUKEHUSI TIIAHUPYEMBIX
PE3YJIBTaTOB U MOXKET OBITH OIICHEHA OTMETKON «5».

YTo0OsI OCYLIECTBUTH TU(PPEPEHIIMPOBAHHOE OLICHUBAHUE, B IPOLEAYPY
UTOTOBOTO KOHTPOJISI TIOJKHBI ObITh BKJIIOUEHBI 3a/IaHUSI, COOTBETCTBYIOIINE KAXKIOMY
YPOBHIO MaTeMaTuueckoil moarotosku. ObOpaiaemM 0co60e BHUMAaHUE HA BaKHOCTD
MIPOBEPKH JTIOCTUKEHUSI YPOBHS 00513aT€TLHON MaTeMaTUUYECKOM MOJrOTOBKH Kak
CaMOCTOSITENIbHOM 3a1auM OLIEHUBaHUs. JIOCTHKEHHE WM HETOCTUKEHUE YPOBHS
00s13aTeIHLHOM MOATOTOBKH — 3TO KIIoueBasi HHGOpMAIHs, XapaKTepu3yromas
KaueCTBO MAaTEMaTUYECKOM MOJITOTOBKU 00yUYarOIIerocs..

OnpeneneHue ypoBHsS JOCTHXKEHUS ITIAHUPYEMBIX PE3YJIbTATOB MOXKET
OCYILIECTBJIATHCS HA OCHOBE MPOLIEHTA OT YMCIIA BBIIIOJIHEHHBIX BEPHO 3aJJaHUI
CICAYIOITUM 00pa3oM:

"00y4aroIIMiCs HE TOCTUT 00513aTETLHOTO YPOBHS MOATOTOBKH, U €MY
BBICTABJISICTCS OTMETKA «2», €CJIU OH BBIIOJHMWI MeHee 65% 3amaHuil
00513aTeJIbHOTO YPOBHSI MOJITOTOBKH, BKJIFOUEHHBIX B KOHTPOJLHYIO paboTy

WJIU TECT;

"00y4aroIIMIACs TOCTUT 0053aTEbHOTO YPOBHA MOATOTOBKH, EMY

BBICTABJISICTCS OTMETKA HE HMKE «3)», €CJIM OH BBITIOJHMII HE MeHee 65%
3a/IaHui 0053aTETLHOTO YPOBHS MOATOTOBKH, BKIIFOUEHHBIX B UTOTOBYIO

paboTy;

" 00y4arOIIUIACS TOCTUT TOBHIIIICHHOTO YPOBHS, €My BBICTABIISICTCS OTMETKA HE
HHKE «4», €ClIM OH BBIIOJIHII HEe MeHee 65% o001ero yucia 3agaHui

UTOTOBOM pabOTHI;

"00yYaroINiCs JOCTUT BBICOKOTO YPOBHS, EMY BBICTABIISIETCS OTMETKA «5»,
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€CJIM OH BBIMOJHUI HE MeHee 85% 3a/laHuil N'TOTOBOM paOOTHI.

Hanpumep, koHTpoasHas padoTa coaepkut 10 3amanuii, U3 HUX 7 3a7aHuil
OTHOCATCS K 00513aTEIbHOMY YPOBHIO, 2 3aJ]aHUs K TOBBIIIICHHOMY YPOBHIO

u | 3aanue K BBICOKOMY ypoBHIO. Eciiu oOy4daromnuiicsi BEIIOIHUI BEPHO S 3aaHUi
00513aTeNTFHOTO YPOBHS, TO €My BBICTaBIISIETCS OTMETKA «3», eclii 00ydaromuics
BBITIOJIHIJI BEPHO Bce 7 3aJlaHUi 0053aTeIbHOTO YPOBHS, TO €My BBICTABIISETCS
OTMETKA «4», eclin e 00y4JaroIINiiCs BBIIOJHWI BEPHO 9 3a1aHuil, TO eMy
BBICTABIISIETCS OTMETKA «5».

Ecnu B Tecte nmpeaycMoTpeHO HauKCIeHNe 0aioB 3a BHIMOJIHEHNUE 3aJaHuM,
Hanpumep, oT 0 10 2 6ayIoB, TO MPOLEHTHI BEIYUCISIOTCS aHAJIOTUYHBIM 00pa3oM, HO
oT obmrero Oanna. HampumMep, MakcuMalibHbIN 0asul 3a TECT paBeH 26, B TOM YHCIIE,
3a 3aJ]aHus 0053aTeTHLHOTO YPOBHS MOJATOTOBKY MOKHO MaKCHMAaJIbHO Ha0paTh

18 6ayoB, 3a 3ajaHUs MOBBIIICHHBIX YPOBHEN — 8 OayoB. OOy4arouIuiicss HOJIy4YHuT
OTMETKY «2», eciau HabepeT MeHee 12 0aiioB, OTMETKY «3», eciii HabepeT oT 12

10 16 6amioB, 0OTMETKY «4», ecu Habepet ot 17 o 21 6anna, u OTMETKY «5»,

ecyi HabepeT He MeHee 22 0aJuioB.

OOpariaeM BHUMaHKE Ha TO, YTO BO BCEX OMHMCAHHBIX CIyYasiX peai30BaHO

paBo 00YyYaIoIIEeTocs Ha OITHOKY.

Tekyuiee oueHuBaHue

B ocHOBe orieHMBaHUS JIEKAT CASAYIOMNE 00IIMe KPUTEPUH, OCHOBAHHBIE HA
CTEIMEHU CaMOCTOSITEILHOCTH 00YYaIOIIEeTrocs U CJI0KHOCTU CUTYAIlUH.
OOyyaroieMycsi MOKET ObITh BBICTABJICHA:

"OTMETKA «5», €CJIU OH JEHCTBYET CAMOCTOSATENIHLHO B CIIOKHBIX YUEOHBIX
WJIU BO BHEYUYEOHBIX CUTYAIIUSX;

®O0TMETKA «4», €CJIM OH JAEHCTBYET CAMOCTOSITEILHO B IIIMPOKOM CIIEKTPE
TUIIOBBIX, B KOMIUIEKCHBIX U B U3MEHEHHBIX YUEOHBIX CUTYAIUSX;

®OTMETKA «3», €CJIM OH AEHCTBYET CAMOCTOSITENIbHO B ITPOCTHIX THUITOBBIX
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y4eOHBIX CUTYaIIUSIX.

"OTMETKA «2)», €CJTU OH HE MOXKET JIEHCTBOBATh CAMOCTOSITEIFHO B MPOCTHIX THIIOBBIX
Y4eOHBIX CUTYaIIHUSIX.

OO6yuaroreMycs, KOTOPBIM IEMOHCTPUPYET OTACIbHBIC MPOCTEUIIINE ICUCTBHUS

WJTU BBITIOJTHAET ATH JCHCTBHS C OIMOPOI HA TTOMOIIb, HE MOYKET OBITh BBICTABJICHA
Jlake MUHUMAJIbHAS ITOJI0KATEIIbHAsI OTMETKA, €ro MOATOTOBKA MOYKET OBITh
CKOpPPEKTHPOBaHa HAa OCHOBE JOMOJHUTEIbHOW PabOThI IO BHISBJICHHUIO MPOOEIIOB

Y TUIIUYHBIX OIIHOOK.

OO6yuaroreMycs, KOTOPBIM UCIBITBIBAET 3HAUUTEIIHHBIC TPYTHOCTH JTaKe

B MIPOCTEUIIINX CITy4asx, TpeOyeTcs crenraibHas HHAUBUIYyaIbHask KOPPEKIIMOHHAS
pabora.

Ouenka yCmHwvix 0omeenos 00yuarouuxcsa no Mamemamuke

Omeem oyenugaemcs ommemKkou «3», eciu Y4eHukK:

MOJTHO PACKPbLI CO/IEpKaHNe MaTepuaia B 00beMe, IPeayCMOTPEHHOM MPOTPaMMOil U Y4eOHUKOM;

M3JI05KWJI MAaT€pUAII TPAMOTHBIM SI3bIKOM, TOYHO HMCHOJIb3YsI MATEMAaTUUECKYIO TEPMUHOJIOTHUIO U CUMBOJIUKY, B
OIIPEJICIICHHON JIOTHYECKOM MOCIEN0BATEIbHOCTH;

MIPABUJIBHO BBITIOJHUJI PUCYHKH, YEPTEKH, TparKU, COMyTCTBYIOIIHNE OTBETY;

MOKa3aJl YMEHUE WITFOCTPUPOBATH TEOPUIO KOHKPETHBIMH TPUMEPAMU, IIPUMEHSITh €€ B HOBOM CUTYallMH ITPU BBITIOJHEHUU
MPAKTUYECKOTO 3aJaHHUS;

MIPOJICMOHCTPHUPOBAI 3HAHNE TCOPUHU PaHEe U3YUYECHHBIX COMYTCTBYIONIUX TeM, C(HOPMHUPOBAHHOCTh M YCTOMYHMBOCTH
HCTIOJIb3YEMBIX MIPU OTBETE YMEHHUM U HABBIKOB;

OTBEYaJ CaMOCTOSTEIHbHO, 0€3 HABOAIIUX BOIIPOCOB YUUTEJIS;

BO3MOYKHBI OJTHA — JIB€ HETOYHOCTH MPU OCBEIICHUE BTOPOCTENIEHHBIX BOIMPOCOB WJIM B BBIKJIAIKAX, KOTOPHIE YUYEHUK JIETKO
WCTIPABUJI TTOCIIC 3aMEUAHUS YUUTEIIS.

Omeem ouyeHusaemcst Ommemrxou «4»,
ecau y0081emeopsiem 8 OCHOBHOM mMped0B8AHUIM HA OYEHK) «I»,
HO Npu d9Mom umeem 0OUH U3 HeOOCMAMKOB.

B M3JIOKEHUU JIOMYILIEHbI HEOOJbIINE MPOOEIbl, HE HCKA3UBIIEE MATEMATUYECKOE COJIEP)KAHUE OTBETA;
JONYIIEHBI OJUH — IBA HEJ0YETA PHU OCBEILIEHUN OCHOBHOTO COAECP/KAHUSA OTBETA, NUCIIPABIICHHBIE I10CIIE 3aMEYaHus
YUUTEIS;
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AOIIYIICHBI omnOKa mim 6ojee ABYX HCAOYCTOB IIPHU OCBCUICHUHU BTOPOCTCIICHHBLIX BOIIPOCOB UJIM B BBIKJIaJKAX, JICTKO
HCIIPABJICHHBIC ITOCJIC 3aMCUYAHUA YUHUTCILA.

OtMmeTKa «3» cTaBUTCA B CIICAYIOIUX ClIydasax:

HEIOJIHO PACKPBITO COJIEpPKaHKNe MaTepuaia (Colep>KaHrue U3JI0KeHO (pparMeHTapHO, HE BCEr/ia MOCeI0BaTeIbHO), HO
MOKa3aHo 00I1llee MOHUMaHUE BOMPOCa U MPOJIEMOHCTPUPOBAHBI YMEHHUS, TOCTATOYHBIE JJIsI YCBOCHU S POTPAMMHOTO
Martepuaina (onpenaeseHsl « TpeboBaHUSIMH K MaTEeMaTHYECKOM MOJTOTOBKE YUAIIMXCs B HACTOSIIEH TporpaMmMe 1Mo
MaTeMaTHKe);

MMEIIUCh 3aTPYAHEHUS WU JOMYIIEHbI OIIMOKHY B ONPEEICHUA MAaTEMaTUYECKOU TEPMUHOJIOT U, YEPTEKAX, BHIKIIAJIKAX,
WCIIPABJICHHBIE MOCIIE HECKOJIBKUX HABOJIAIIUX BOIPOCOB YUUTEIIS;

YUYCHUK HE CIPABUJICS C IPUMEHEHUEM TE€OPUHU B HOBOW CUTYalIMH MPU BHIMOJIHEHUH MPAKTUUECKOTO 3a/1aHUsl, HO BBITIOJIHUI
3aJlaHus 00513aTeNTLHOTO YPOBHS CJIOKHOCTH TI0 JAHHOM TeMe;

IIPU IOCTATOYHOM 3HAHUU TEOPETUUYECKOr0 MaTepuasa BhIsIBJICHA HEIOCTATOYHASI CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUHN U
HaBBIKOB.

Ommemxka «2» cmagumcs 8 Cie0yrouux Cyuasx.

HE PACKPBITO OCHOBHOE COJIepKaHNe Y4EOHOro MaTepuara;

oOHapy>KeHO HE3HAHWE YYCHUKOM OOJIbIIeH 1M HanboJiee BayKHOM YacTu yueOHOTO MaTepHuaia;

JOTYIIEHBI OIITMOKHU B OTPEIETICHUU MOHITHI, IPU UCTIOJIb30BAaHUU MaTEMaTUYECKON TEPMUHOJIOTHH, B PUCYHKAX, YEPTEkKaAX
wiM rpadrKax, B BEIKIIAKaX, KOTOPIE HE UCIIPABIICHBI ITOCIE HECKOJIBKUX HABOIAIINX BOTIPOCOB YUUTEIIS.

87



