«YTBEpPKICHO»
Paccmorpeno Ha 3acefannd [IpuHSITO HA 3acelaHUM

MO yunresnei MeJarorn4eckoro coBera Jlupekrop
PykoBoaurear MO mporoxon Ne 1 MOY «COII Nedy
/ oT «25» 08. 2023 T. 1.B.Kommasti

- [Tpuxka3 Ne100-o0 ot
TTpoTokos Ne 1 «28»08.2023 r.
oT «25»08. 2023 1.

Konma3HuH VBaH MoanucaHo unMdpoBoN

B noanucbto: KonmasHuH ViBaH

NnagMmnpoBny, Bnagummnposuy, gupekTop
an pe KTop Harta: 2023.10.11 13:58:55 +03'00"

PaGouast nporpaMmma no yue0HOMY npeamery
«MarTemaTuka»
(yray0JieHHbIH YPOBEHbD)
(Beimucka u3 OOIT COO MOY «COII Ne 4»)

YpoBeHb 00pa3oBaHus: cpeaHee odliee oOpa3oBaHue
(10-11 kmacc)

roja cocrapjenus : 2023

r. Hlys



HOACHUTEJIBHASA 3AIITMCKA
OBIIAS XAPAKTEPUCTUKA YUYEBHOI O ITPEJJMETA «MATEMATUKA»

Pabouast mporpamma mo ygeOHOMY IpeaMeTy «MaTeMaTiukay YriayOon€HHOTO YpoBHS i oOydatormmxes 10—11
KJIaccoB pa3zpaboTaHa Ha ocHOBEe DeepaIbHOTO TOCYJapCTBEHHOTO 00pa30BaTENHHOTO CTAaHAAPTa CPETHETO 0OMIIET0o
00pa3oBaHus, C y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUHN, IPEABABISIEMBIX K MATEMAaTHYECKOMY 00pa30BaHHIO,
U TPagWIUi POCCHICKOTO 0Opa3oBaHus. Peamusamus mporpaMMbl 0O0CCICUHBACT OBJIAJCHUC KITFOUCBBIMU
KOMIIETCHIIMSIMH, COCTAaBJISIOIIMMHM OCHOBY JUISi CaMOPa3BUTHS M HENPEPHIBHOIO 0Opa3oBaHMs, LEIOCTHOCTh
0O0IIEKyTbTYPHOTO, JINYHOCTHOTO M NTO3HABATEIBHOTO Pa3BUTHS IMYHOCTH 00YJaIOIINXCSI.

B paOoueii mporpamMme y4TeHbI UEH W MOJIOKeHNsT «KOHIeNmu pasBUTHS MaTEeMaTHYECKOTO 0Opa3oBaHUS B
Poccuiickoit @enepanum». B cooTBeTcTBHM ¢ Ha3BaHHMEM KOHIICTIIIMM MaTeMaTHYeCKOe 0Opa3oBaHUE MOJDKHO, B
JaCTHOCTH, PEIATh 3a/[auy 00ecredeHUs] He0OXOJUMOTO CTPAaHE YKCIIa BBITYCKHUKOB, MaTEMaTH4ECKast MOrOTOBKA
KOTOPBIX AOCTAaTOYHA I TPOJOJIKCHUA O6p330BaHI/I${ MO pa3IMYHbBIM HAIIPaBJICHUAM, BKIIOYasd MNPEIIoJaBaHHUEC
MaTeMaTHK{, MaTeMaTHYeCKUE MCCIIeIOBaHus, paboTy B cdepe MHPOPMAIIMOHHBIX TEXHOJOIMH M Jp., a TaKXKe
obecrieueHHss Ul KaKAOTO OOYYaIOIMIErocsi BO3MOXKHOCTH JIOCTIDKCHHS MaTeMaTHYeCKOW ITOATOTOBKH B
COOTBETCTBUHM C HEOOXOJMMBIM €My YpPOBHEM. VMIMEHHO Ha pelIeHHe 3THX 33/ad HareneHa Pabowas mporpamma
yriryOnEéHHOTO YPOBHSI.

B smoxy mudposoii Tpanchopmanni Beex cdep 4eIT0BEUECKO AeATEIFHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBpPEMEHHBIM YEJIOBEKOM 0€3 XOpOIIed MaTreMaTHuecKoil MOAroTOBKU. DTO 0OYCIOBJICHO TE€M, YTO B HAIIW JHU
pacTér YHUCIO CIENMANbHOCTEH, CBS3aHHBIX C HEMOCPEJICTBEHHBIM IPHUMEHEHHEM MaTeMaTHKU: U B cdepe
SKOHOMUKH, U B OM3HECE, M B TEXHOJOTUYECKHUX 00JIacTsIX, M JJaKe B TyMaHUTapHbIX cdepax. Takum obpazom, Kpyr
oOyJaromuxcsi, JIsi KOTOPBIX MaTeMaThka CTaHOBUTCS 3HAYUMBIM IIpeIMeToM, (yHZaMEHTOM o0O0pa3oBaHMUs,
CYIIECTBEHHO paciupsiercsi. B Hero BXOAAT HE TOJBKO 0Oydaromiuecs, IUIaHUPYIOIINE 3aHUMAThCsS TBOPUECKOM 1
nccIe0BaTeNbCKOM paboToi B 00/1acTH MaTeMaTHKH, HHPOPMATHKH, (UK, SKOHOMUKH U B IPYTUX 001acTAX, HO
U T€, KOMy MaTeMaTuka Hy>KHa JJIsl NCTI0JIb30BaHUs B Ipo(eccsixX, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

HpI/IKHa}IHaﬂ 3HAYUMOCTbh MAaTEMaTUKH 06ycn03neHa TEM, 4YTO eé MpeaAMETOM SABJIAIOTCA (byHJIaMCHTaJ'[LHI)IC
CTPYKTYpbl HalIero MHpa: IPOCTPAHCTBEHHbIE ()OPMBI W KOJMUYECTBEHHbIC OTHOLICHUS, (DYyHKIHMOHAIbHBIE
3aBUCHMOCTH M KaTETOPHM HEONpPEeJeIEHHOCTH, OT MPOCTEHIINX, YCBAUBAEMBIX B HEIOCPEICTBEHHOM OIIBITE, JIO
JIOCTaTOYHO CJIOXKHBIX, HEOOXOAMMBIX JUISl Pa3BUTHA HAyYHBIX M TEXHOJOTMYeCKMX ujaeH. be3 KOHKpeTHbIX
MaTeMaTH4eCKNX 3HAaHWH 3aTPyIHEHO IOHMMAaHWE IPUHIMIIOB YCTPOHCTBA M HCIOJIB30BAHUS COBPEMEHHON
TEXHUKH, BOCHPHUSITHE W WHTEPHPETALUs Pa3HOOOPAa3HOM CONHMAIBHOW, SKOHOMUYECKOH, IOJMTHYECKOM
nHpopMmarmu, Manod(pdekTuBHA ~TMOBCENHEBHAas  MpaKTHYecKas JesTeNpHOCTh. Bo  MHOTHX  cdepax
poeCCHOHANBHON JESITEILHOCTH TPEOYIOTCSI YMEHHSI BBINOJHSTh PACUETHI, COCTABIISATH AJITOPUTMBI, PUMEHSThH
(opMyJIBI, TPOBOANUTH 'E€OMETPUUECKHE M3MEPEHHs M IMOCTPOCHHMs, YUTaTh, 00padaThiBaTh, MHTEPIPETUPOBATH U
NPEACTAaBISATh WH(POPMAIMIO B BHJE TaONWL, AuarpaMM M rpaduKoB, MOHMMAaTh BEPOSITHOCTHBIA XapakTep
CITy4aliHBIX COOBITHH.

OnHOBPEMEHHO C PacIIMpeHNEeM cdep NPUMEHEHHsT MaTeMaTHKNA B COBPEMEHHOM 00IIecTBe BCE O0jIee BaKHBIM
CTAaHOBUTCSI MAaTEMaTHYECKHH CTWJIb MBIIUICHHS, MPOSBIIIONINICS B ONpENENEHHBIX yYMCTBEHHBIX HaBBIKax. B
IpoIlecce M3y4eHHs MATEMaTHKH B apceHall NMPUEMOB M METO/OB MBIIIJICHHUS YEIOBEKa E€CTECTBEHHBIM 00pa3zoM
BKJIIOYAKOTCA HWHAYKOHUA W ACAYKIUA, O606H.IGHI/IC U KOHKpETHU3alusa, aHallu3 W CHUHTE3, KJ'IaCCI/I(bI/IKaLII/ISI n
cucreMaTusanus, a6CTpaFMpOBaHMe W aHaJorus. O6’beKTI)I MAaTe€MaTHYCCKUX yM03aKn}oqum71, npaBujia HX
KOHCTPYUPOBAHUSI DPACKPBIBAIOT MEXaHM3M JIOTHYECKHX TIOCTPOEHHMH, CIIOCOOCTBYIOT BBHIpabOTKE yMEHHs
(bopmynrpoBaTh, 000CHOBBIBATh M JJOKA3bIBATh CYKACHHS, TEM CaMbIM (POPMHUPYIOT JIOTHUECKUI CTHIIb MBIIIJICHUS.
Benymast ponp NpHHAUICKHT MaTeMaTHKe B (OPMHPOBAHWUHM alrOPUTMHYECKOM KOMITIOHEHTHI MBIIUICHUS |
BOCIIUTAaHUM YMEHHMH NEHCTBOBATH MO 3a/JlaHHBIM JITOPHTMAaM, COBEPIICHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATH
HOBbIE. B mporecce pemenns 3agad — OCHOBBI VISl OpPraHU3aluy ydeOHOH JesTeTbHOCTH Ha ypOKaX MaTeMaTHKU
— pa3BUBAIOTCA TBOPYCCKAA U NPpUKIIaAHAA CTOPOHBI MBITIJICHHUA.

OOyueHune MaremMaTHKe JaET BOBMOXKHOCTh Pa3BHUBATh Yy y4allMXCS TOYHYIO, PAllHOHAJIBHYIO U HH()OPMATHBHYIO
peub, yMmMeHHe OTOMpaTh HauOoJiee IIOJXOJIINE SI3BIKOBBIE, CHUMBOJIMUECKHE, TIpaduueckue cpeacrBa JuIs
BBIPaKCHHUS CYXKJICHHI M HAIJISAHOTO MX MTPEACTABICHNUS.

Heo6xoauMbpIM KOMIIOHEHTOM OOIIEH KyIbTypbl B COBPEMEHHOM TOJIKOBAaHUH SIBIIAETCA OOIIee 3HAKOMCTBO C
METO/aMH IO3HAaHMS ACHCTBUTEIBHOCTH, MPEACTABICHUE O MPEIMETE M METOAE MATEMATHKH, €ro OTIMYHMAX OT
METOJI0B CCTCCTBCHHBIX U TYMAaHUTAPHBIX HAYK, 00 OCO6€HHOCTHX NMPUMEHCHUA MAaTCMATHUKU JJIA PCIICHUS HAYYHBIX
U TIPUKJIAJHBIX 3a/1a4. Takum 00pa3oM, MaTeMaTHYECKOE 00pa30BaHNE BHOCUT CBOM BKJIAJ B (POPMHUPOBAHUE OOMICH
KYJbTYpBI YEIOBEKa.

W3ydeHne MaTreMaTHKH CIIOCOOCTBYET 3CTETHYECKOMY BOCHHTAHHMIO UEJIOBEKA, MOHUMAHHIO KpPacoThl H
M3AIIECTBA MATEMAaTHUECKNX PACCYKACHUH, BOCIIPHATHIO TEOMETPUIECKUX (DOPM, YCBOSHHIO HI€H CHMMETPHUH.

HEJIN U3YUEHUA YYEBHOI'O [IPEAMETA «MATEMATHUKA»

OcHOBHBIC 11e1M 00yueHHsI MaTeMaTiKe Ha yriyonénHnom yposHe B 10—11 kiaccax HarpaBiieHbl Ha:



e  (opMHpOBaHNE IICHTPAIBHBIX MaTEMAaTHUECKHX IIOHATHH (YMCIIO, BEIWYHMHA, TeoMeTpudeckas Qurypa,
NepeMEHHasA, BEPOSATHOCTb, (DYHKIMS, MPOW3BOAHASA, HHTETpPal), OOECHEUMBAIOMIMX MPEEMCTBEHHOCTh M
MEPCIIEKTUBHOCTh MaTEMAaTHYECKOTO 00pa30BaHUs 00yUJarOIINXCs;

® [IOJBEJCHME Y4YaIIMXCA HA JOCTYHOM JUIS HUX YPOBHE K OCO3HAHHMIO B3aHMOCBS3HM MaTEMAaTHKH U
OKPYKaIOIEro MUPa, TOHUMAHHIO MaTEMAaTHKH KaK 9acTh OOIIEH KyIbTyphl YEIOBEUECTBA;

®  DPa3BHUTHE UHTEIUIEKTYAJILHBIX ¥ TBOPUECKUX CIIOCOOHOCTEH yJalluxcsl, HO3HABATEIbHON aKTUBHOCTH,
HCCIIEIOBATEIBCKUX YMEHNH, KPUTHYHOCTH MBIIUICHHS, HHTEPEca K N3yIEHUIO MaTeMaTHKH;

e  (opmupoBaHue (QyHKIHMOHAIBHOW MaTeMaTHYeCKO I'pPaMOTHOCTH: YMEHHsl paclio3HaBaTh MaTeMaTHUECKHE
aCIIeKTHl B PEAJIbHBIX XKM3HEHHBIX CUTYALMSIX W IPH MU3YYEHHH JPYIHMX Y4EOHBIX IPEIMETOB, MPOSBICHHS
3aBHCHMOCTEH U 3aKOHOMEpHOCTEH, (hOPMYIMPOBaTh UX Ha SI3BIKE MaTEMaTHKU M CO3/1aBaTh MaTeMaTHYECKNe
MOJICNTH, TPUMEHSTh OCBOCHHBIM MaTeMaTHUYECKHH ammapar Juls peIICeHHs NPaKTHKO-OPHEHTHPOBAHHBIX
3aja4, MHTEPIPETUPOBATh M OLIEHUBATH NOTYYCHHBIC PE3YIIbTATHI.

OCHOBHBIC JHHUHM cojAepkaHHs Kypca Matematuku B 10—11 xmaccax yrmyGnénHoro ypoBHsA: «Yncma u
BBIUHCIICHUS», «Anrebpa» («AnreOpamdeckne BbIpaXEHUsA», «YpaBHEHHS U HepaBeHCTBay), «Hauama
Maremaruyeckoro aHanmza», «l'eomerpusi» («['eomerpuueckue ¢GUrypbl M HX CBOWCTBa», «l3MepeHue
TFeOMETPUUECKUX BEIIUUUHY), «BeposITHOCTb U CTaTUCTHUKAY». JlaHHBIEC TMHUM PAa3BUBAIOTCS MapajIeNIbHO, KaXasl B
COOTBETCTBUM C COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHCHMO OJIHA OT JIPYrOM, a B TECHOM KOHTAKTC H
B3anmozeicTBuu. Kpome 3toro, nx o0beanHIET JOrHYecKasi COCTABIIAIONIAs, TPAIUINOHHO MPUCYIIAsi MATEMaTHKE
U TIPOHM3BIBAONIAS BCE MaTEMAaTHUECKNE KypChl U coaepxarenbHbie uHHA. ChopmynuposanHoe B DenepanbHOM
rOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE CPEIHEro o0Iero oopa3oBaHms TPEOOBAHNE «yMEHHE OTICPUPOBATh
MOHATHAMH: ONpE/eICHNE, aKCHOMa, TEOpEMa, CICICTBHE, CBOMCTBO, NMPU3HAK, J0KA3aTEIbCTBO, PABHOCHIIBHBIC
(bopMyIHPOBKH; yMeHHE (OPMYJIMPOBaTh OOpaTHOE M IPOTHBOIOJIOKHOE YTBEPXKICHNUE, NPUBOJUTH MIPUMEPHI U
KOHTPIPUMEPBI, UCHOIb30BATh METO MAaTEMAaTUUYECKOW MHIYKIMH; MPOBOAUTH JOKA3aTENIbHbIE PAcCyXKICHHS MpU
pellleHNH 3ajad, OLIEHUBATh JIOTMUYECKYK0 IPAaBUIBHOCTb PAaCCYXAEHUID» OTHOCHTCS KO BCEM KypcaMm, a
(bopMHpOBaHUE JIOTHUECKUX YMEHHUI paclpenensercss 1Mo BCeM rojaM oOydeHHS Ha YpPOBHE CpPEIHEro OOmIero
00pa30BaHNA .

MECTO YUEBHOTI'O ITPEAMETA «MATEMATHUKA» B YHEBHOM IIJIAHE

B coorBerctBumM ¢ DenepanbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEAHEro OOIIero
00pazoBaHMs MaTeMaTHKa SIBISICTCS OO0S3aTENBHBIM IPEIMETOM Ha JAaHHOM ypoBHe oOpaszoBanus. Hacrosmieit
Paboueii mporpammoii pegycMaTpuBaeTCcsl H3ydeHne yaeOHoro npeameTa «MaremaTtrnka» B paMKax TpEX ydeOHBIX
KypcoB: «Anrebpa W Hadaja MaTeMaTH4YeCKOro aHanusay, «l'eomerpus», «BeposSTHOCTb M CTaTHCTHKA».
DopMHUpPOBAHUE JTOTMYECKUX YMEHHM OCYIIECTBISACTCS HA MPOTSKEHUU BCEX JIET 0OydeHHs B cTapuied Ikose, a
2JIEMEHTBHI JIOTHKH BKIIIOYAIOTCS B COJICPKaHKUE BCEX HA3BAHHBIX BHIIIE KYyPCOB.

B ydebnOM mmane Ha u3ydeHue MateMaTtnku B 10—11 kiaccax Ha yriyOnéHHOM ypOBHE OTBOAMTCS § ydeOHBIX
YacoB B HEJEIIO B TEUCHUE KAXKJIOTO rojia 00y4eHus, Bcero 560 yueOHbIX 4acoB.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YUYEBHOI'O ITPE/IMETA
«MATEMATUKA»

OcBoeHnue yuebHoro npeamera «MaremaTukay T0JKHO 00ecTIednBaTh JOCTIKEHHUE HA YPOBHE CPEIHETo 00IIEero
06p3303aH1/151 CJICAYIOIUX JIMYHOCTHBIX, METAIIPCAMETHBIX U IPEAMETHBIX O6pa3OBaTeJ'l]>HbIX PE3YIbTATOB:

JIMYHOCTHBIE PE3VYJIbTATDI

JImuHOCTHBIE pe3yabTaThl OCBOSHHS ITPOTPaMMBI yueOHOTO mpenmera «MaTteMaTHKay XapaKTepU3yITCs:

I'pasicoanckoe 6éocnumanue:

c(OpPMUPOBAHHOCTBIO I'PAXKIAHCKOI MO3UITMH 00YUAIOIIErocs: KaK
AaKTMBHOTO W OTBETCTBEHHOTO WJIEHa POCCHICKOr0 OOIIECTBa, NPEICTaBICHHEM O MaTeMaTHYECKMX OCHOBax
(bYHKIHOHUPOBAHHS PA3IUYHBIX CTPYKTYP, SBJICHHUH, MPOLEAYpP IPAXKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH U TIp.),
YMEHHEM B3aHMO/ICHCTBOBATh C COIMAIBHBIMIA HHCTUTYTaMH B COOTBETCTBUH € MX (DYHKIMSAMHU M Ha3HAUCHHUEM.

Ilampuomuueckoe éocnumanue:

c(OPMHUPOBAHHOCTHIO POCCHHCKON TPaKTAHCKOW WIACHTHYHOCTH, YBOKCHUS K MPOIUIOMY M HACTOAIIEMY
pOCCHUICKOM MaTeMaTHKH, [IEHHOCTHBIM OTHOIIEHHEM K JIOCTHUKEHUSM POCCHUHUCKHX MATEMaTHKOB M POCCHICKOM
MAaTEMaTHYECKOM IIKOJIbI, K HCIOJB30BAHUIO JTHX JOCTIXKCHHHW B JPYrHX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH.

[Iyxosuo-upaecmeennoe eocnumanue:



0CO3HAHHEM JIyXOBHbIX IIEGHHOCTEH POCCHICKOTrO Hapoa; COPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,

STUYECKOTO TIOBEJICHNUS, CBA3AHHOTO C MIPAKTHYECKUM TTPUMEHEHHEM JIOCTHKECHUH HAYKH U JIESITEIbHOCTHIO

yu€HOT0; 0CO3HAHMEM JINYHOTO BKJIaJ[a B IOCTPOCHHE YCTOMYMBOTO OYIyIIero.

dcmemuueckoe éocnumanue:

JCTETHYECKUM OTHOIICHWEM K MUpY, BKIIIOYAs SCTETHKY MaTeMaTHUECKNX 3aKOHOMEpPHOCTEH, 00bEKTOB, 3a/1ad,
pelieHui, pacCcyKIeH I ; BOCIPUUMYUBOCTHIO K MATEMATHUYECKAM aCIIEKTaM Pa3InYHBIX BUIOB UCKYCCTB.

Dusuueckoe eocnumanue:

c(OpPMUPOBAHHOCTBIO YMEHHSI NPUMEHSATh MAaTeMaTHYECKWE 3HAHWS B WHTEPEcax 370pPOBOTO M OE30IacHOTO
o0paza >KU3HH, OTBETCTBEHHOT'O OTHOILICHHUSI K CBOEMY 370POBbBIO (340POBOE MHUTAHHE, COATAHCHPOBAHHBIA PEKUM
3aHSATHH W OTIbIXA, PEryispHas (U3MUYEcKas aKTUBHOCTD); (DU3UUECKOTO COBEPIICHCTBOBAHUS IPH 3aHITUAX
CHOPTHBHO-03/I0POBUTEIBFHOHN IEATEIBHOCTHIO.

Tpyoosoe eéocnumanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM LEHHOCTH TpPYIOJIOOHS; MHTEPEeCOM K pa3IudHbM  chepam

npo(eCCHOHANBHON JIeSITeIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW M e€ IPUIIOKEHUSIMH, YMEHUEM COBepIIaTh

OCO3HaHHBII BEIOOp Oymymiel nmpodeccnu M pean30BhIBaTh COOCTBEHHBIE KM3HEHHBIC IUIAHBI; TOTOBHOCTBIO H

CIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3OBaHMIO W CaMOOOpa30BaHMIO Ha TPOTSDKCHWH BCEH JKU3HM;

TOTOBHOCTBIO K aKTUBHOMY Y4YaCTHIO B PELIEHUU MPAKTHUYECKHUX 3a/1a4 MAaTEMaTHYECKON HAIIPaBIEHHOCTH.

dxonozuueckoe gocnumanue:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYphl, TOHUMAaHHEM BJIMSHHS COLMAILHO-YKOHOMUYECKHX TPOLIECCOB
Ha COCTOSIHHE HPHPOJHOW M COLMAIBHOM Cpebl, OCO3HAHHEM TJI00AIBHOrO XapakTepa 3KOJIOTHYECKUX Mpoliem;
OpHEHTalMel Ha NMPUMEHEHHE MaTeMaTH4YeCKUMX 3HAHWH Ul peIIeHMs 3aJad B O0JacTH OKpY)KaloIeH cpesl,
IUTAHUPOBAHMSI IOCTYIKOB M OLIEHKH UX BO3MOXKHBIX TOCIEACTBUN AJISl OKPYKAIOLIEH Cpebl.

Lennocmu nayunoz2o noznanun:

c(hOpMHUPOBAHHOCTHIO MIUPOBO33PEHHSI, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHOM MPAKTHUKH, MOHHMAaHMEM MAaTEeMaTH4YeCKON HayKu Kak
cepbl 4eIoBeUECKO AEATEIBHOCTH, STAaNOB €€ Pa3BUTHUS M 3HAYMMOCTH JUISl Pa3BUTHS [IMBUIIN3AIMH; OBJIaJCHUEM
SI3bIKOM MAaTE€MAaTUKH U MaTeMAaTUYECKOM KYJIBTYPOU KaK CPEACTBOM IIO3HAHMSI MUPA; TOTOBHOCTBIO OCYILLECTBIIATH
IIPOEKTHYIO U UCCIIEA0BATEIbCKYIO IEATENbHOCTh HHIUBUAYAIBHO U B TPYILIE.

METAIIPEJMETHDBIE PE3YJIbTATDI

MerarnpeaMeTHbIe pe3yibTaThl OCBOCHHUS IpOrpaMmbl ydeOHOro mnpeamera «MaremaTtukay XapaKTepH3YHOTCs
OBIIAJICHUEM VHUGEPCANbHLIMU —~ HOZHABAMENbHBIMU — OCUCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OelicmeusaMuY, YHUBEPCATbHLIMU PESYIAMUEGHBIMU OeliCINEUAMU.

1) Vuusepcanvhvie nosnasamenvhele Oeiicmeus, obecneuusaom @Gopmuposanue 0Oa306bIX KOZHUMUBHBIX
npoyeccos, obyuaiouuxcs (0céoenue Memooo8 MNOZHAHUS OKPYICAIOWe20 MUpA; NPUMEHEHUe N0SUYECKUX,
UCCIeO08AMENbCKUX ONEPAYULl, YMEHUl pabomams ¢ unpopmayuei).

bazoebie nozuueckue oeiicmeus:

® BBIIBIATh M XapaKTepU30BaTh CYIICCTBEHHBIC NMPH3HAKH MAaTEMaTHYSCKHX OOBEKTOB, TOHSATHHA, OTHOIICHHN
MEXIy TOHATHAMH; (OPMYIHPOBATh ONPEACICHUS IOHSATHH; YCTaHABIMBATH CYIIECTBEHHBIH IMPU3HAK
KIaccu(hUKAINK, OCHOBAHMS 151 0000IIEHHS M CPABHEHNUS, KPUTEPUH ITPOBOIMMOTO aHAIIN3a;

®  BOCIPHUHUMATH, (OPMYIHPOBAaTH M IPEOOPA3OBHIBATh CYXACHUS: YTBEPOUTEIbHBIE M OTPHUIIATEIBHBIC,
eIMHUYHBIC, YaCTHBIC U 00IINe; YCIOBHEIE,

®  BBIABIATH MaTEMATHYCCKUC 3aKOHOMEPHOCTH, B3aHMOCBSI3U M IIPOTHBOPEUUS B (haKTax, TAHHBIX, HAOIFOICHHUIX
U YTBEPKICHUSX; TIPEIIaraTh KPUTESPUH JUTS BEIBICHIS 3aKOHOMEPHOCTEH M TPOTHBOPEUHIA;

e  JlefaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX W MHIYKTHUBHBIX YMO3aKIIOUCHHH,
YMO3aKJIIOUEHU 110 aHAJIOTUH;

®  MPOBOJUTH CAMOCTOSITCIBHO JOKA3aTCIhCTBA MATCMATHYCCKUX YTBEPXKICHUH (MPsAMBIC M OT IPOTUBHOIO),
BBICTPAMBaTh apryMEHTAIIUIO, IPUBOJAUTH IPUMEPBI M KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKICHHUS
M BEIBOJIBL;

e BBIOMpaTh CHOCOO pemieHUs y4eOHOW 3amayn (CpaBHUBATh HECKOJIBKO BApUAHTOB PCIICHHS, BBHIOMPATH
HauboJIee MOAXO NN ¢ Y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPHEB).
bazoevie uccneoosamenvckue oeiicmeus:

®  CIIOJIb30BaTh BOIPOCHI KakK HCCICIOBATCIbCKHIA HHCTPYMEHT MO3HAHUs, (OPMYyIHpPOBATh BOMPOCHI,
(bukcupyoIue NpoTHBOpEYHEe, MPOOJIeMy, YCTaHABIMBATH HCKOMOE M JaHHOE, (OPMHPOBATH THUIIOTE3Y,
apryMeHTHPOBaTh CBOIO MO3ULIMIO, MHEHHE;



MIPOBOJUTH CAMOCTOSATEIIBHO CIUIAHUPOBAHHBINA YKCIIEPHUMEHT, HCCICAOBAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4eCKOTO0 OOBEKTa, SBIICHHMS, IPOIECCa, BBIBICHHIO 3aBUCHMOCTEH MEXKAY OOBEKTaMH, SBICHHSIMH,
mpoueccamu;

CaMOCTOSATENEHO (OPMYTHUPOBaTh OOOOIIEHUS W BBIBOABI IO pe3ylbTaTaM IPOBEAEHHOTO HAOIIOACHMUS,
HCCIIEIOBAaHMS, OLICHUBATH JOCTOBEPHOCTH MOTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000LIICHHIA;
MIPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE IPOIIECCA, a TAKKE BBIIBHIaTh MPEINOJOKCHUS O €ro pa3BUTHH B
HOBBIX YCIJIOBHSIX.

Paooma c ungpopmayueii:

BBISIBIISITH IeUINTHI HHPOPMAIIMH, JTaHHBIX, HEOOXOAUMBIX JUIS OTBETA Ha BOIIPOC U JUIsl PELICHUS 3a1a4H;
BbIOMpaTh WMHGOPMAIMIO W3 HWCTOYHMKOB PA3IMYHBIX THIIOB, AaHAJIU3MPOBATh, CHUCTEMATH3HPOBATH MU
HMHTEPIIPETHPOBATh HH(POPMALIUIO Pa3INIHBIX BUIOB U (JOPM IIPEACTABICHUS;

CTPYKTYpUPOBaTh NH(OPMALIHIO, TIPEJICTABIATE €€ B PA3IMYHBIX (popMax, HILTIOCTPHUPOBATH I'PapUIECKH;
OIICHUBATh HAAEKHOCTh HH(POPMALIUH TI0 CAMOCTOATEIBHO C(HPOPMYTHUPOBAHHBIM KPUTEPHSIM.

2) YHueepcaﬂbele KOMMYHUKamueHble ()eﬁCMGM}l, obecneuusarom cd)opmupogaHHocmb COUUAIbHbLX HABLIKOB

obyuarowuxca. Odwenue:

BOCIIPUHUMATh U (POPMYIIMPOBATH CY)KACHHS B COOTBETCTBUH C YCIIOBHSMH U IEISIMU OOLICHUS; ICHO, TOUHO,
IPaMOTHO BBbIP@XXaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M HMHCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHHs MO XOIY
peleHus 3a/1aui, KOMMEHTUPOBATH MOJYUEHHBIH Pe3ysIbTaT;

B X0Jie 00CY)XIEHHs 33aBaTh BOIPOCH N0 CYLIECTBY OOCY)KZAaeMOM TeMbl, IPOOIEMBI, pelIaeMol 3aauH,
BBICKa3bIBATh MJICH, HALICJICHHbIE HA MOMCK PELICHHS; CONOCTABIIAT CBOU CY)XICHHS C CYXKICHUSIMH IPYTUX
YYaCTHHKOB JIAJIora, 0OHApY)KHMBaTh pa3jinune U CXOJCTBO TO3UIIMH; B KOPPEKTHOH Gopme popMyIHpoBaTh
pa3HOITIAcHsl, CBOU BO3PAKECHUS;

NPE/ICTABIIATh Pe3yJbTaThbl PELICHUS 3aJaud, JKCIIEPUMEHTA, HCCICJOBaHHS, IMPOEKTa; CaMOCTOSTEIIHHO
BBIOMpaTh (popMaT BHICTYILICHHUS ¢ YIETOM 3aj1a4 MPE3CHTANU U 0COOEHHOCTEH ayaUTOPHH.

Compyonuuecmeo:

®  [IOHHMMATh M HCIIOJH30BATh MPEUMYIIECTBA KOMAHIHON M HHUBHyAILHON paOOTHI MPU PEIICHUHN YIeOHBIX
3a/ad; MPUHUMATh [ENb COBMECTHOW MAEATEIFHOCTH, IIAHWPOBATh OPraHHU3allMI0 COBMECTHOH paboTHI,
pactpenenaTs BUIBI paboT, TOTOBapUBATHCA, 00CYKAATh MPOIECC H PE3yIbTaT PadoThl, 0000IIaTh MHCHHS
HECKOJIbKHX JTFOJICH;

®  y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CYK/ICHMUS, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMbD) U T.I1.);
BBITIONHATE CBOIO YacTh Pa0OTHl W KOOPAMHHUPOBATH CBOW JACHCTBHS C IPYIUMH WICHAMH KOMAaHIBI,
OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUH MPOAYKT MO KPUTEPHIM, CHOPMYITHPOBAHHBIM yYIaCTHHKAMH
B3aMMO/ICHCTBHS.

3) Vuusepcarvnvie pezynamuensvie Oeiicmeus, obecneuusarm QopMUPOSaHUe CMBICIOBbIX YCHMAHOBOK U
HCUBHEHHBIX HABBIKOG AuuHocmu. Camoopzanusayun:

®  COCTaBJIITH IUIaH, AJITOPUTM PELISHHUs 33/1a4H, BHIOUPATh CIIOCO0 PEeLICHUsI ¢ y4ETOM UMEIOIINXCS PECYPCOB
1 COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C YUETOM HOBOM
nHpopmanmu. CamoKkonmpony:

®  BJI3JIETh HaBBIKAMH [103HABATEILHON pedIeKCHU KaK OCO3HAHMSI COBEPIIAEMBIX JIEHCTBHI M MBICIUTEILHBIX
MIPOIIECCOB, MX PE3YJbTATOB; BJIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJISI IpoLiecca U pesyibraTta
pelIeHnst MaTeMaTHIecKOH 3a/1a4u;

e IpeIBUAETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IPHU PELIEHUU 3aJaud, BHOCHUTb KOPPEKTHUBBI B
JIeATEILHOCTD Ha OCHOBE HOBBIX 00CTOSITENILCTB, JAHHBIX, HAllICHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e  OIICHMBaTh COOTBETCTBHE pe3yjbTaTa WEIHM W YCIOBHSM, OOBSICHSATh NPUYMUHBI JOCTHXKCHUS WU
HEJIOCTHIKEHUS! Pe3yJIbTaTOB JEsATEIbHOCTH, HAXOAUTh OLIHOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3VIJIbTATDI

[TpenmerHbie pe3ynbTaThl OCBOeHUs1 Paboueil mporpaMMBbl 10 MaTeMaTHKe MPECTaBICHBI MO roJiaM 00y4YeHUs B
paMKax OTAEIbHBIX KypCOB B COOTBETCTBYIOIINX pa3jiesiax HacTosmmen IIporpaMmel.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A»
HEJIN U3YUEHMA YUEBHOI'O KYPCA

Kypc «Anrebpa n Hauajla MaTeMaTHYECKOTO aHAIN3a» SIBIIETCS OJHUM M3 HanOoJiee 3HAYMMBIX B IIPOTpaMMeE
CTapIIeH HIKONBI, MOCKOJBbKY, C OJHOW CTOPOHBI, OH O0ECHEUNBAET MHCTPYMEHTAIbHYIO 0a3y AJs M3y4eHHs BCEX



€CTECTBEHHOHAYYHBIX KypCOB, a C APYrOd CTOPOHBI, (OPMHPYET JIOTMYECKOe M aOCTPAKTHOE MBIIUICHUE YYallUXCs
Ha YPOBHE, HeO6XO}:[I/IMOM JJI4 OCBOCHUA I/IH(bOpMaTI/IKI/I, 06H1€CTB03H8.HI/IH, HUCTOPUHU, CIIOBCCHOCTU U APYIUX
JUCLIUIUIMH. B pamkax IaHHOTO Kypca ydaliuecs OBJIaJCBAaIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOM HayKH,
KoTOpas GopMyITHpyeT CBOH AOCTI)KEHHS B MaTeMaTH4IeCKOH dopme.

Kypc anredps! 1 Hayaja MaTeMaTHYeCKOTO aHAIIM3a 3aKJIaIblBaeT OCHOBY UL YCHCLIHOTO OBJIAJICHUS 3aKOHAMH
Gu3nKy, XUMHUU, OMOJIOTMH, IOHUMAaHHS OCHOBHBIX TEHICHIMH DPa3BUTHS SKOHOMHMKH M OOIIECTBEHHOW >KU3HH,
IMO3BOJIACT OPUCHTUPOBATLCA B COBPEMEHHBIX I_II/I(I)pOBI)IX 1 KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPECHHO HCII0JIb30BATH
UX Ui NajbHEHIIero oOpa3oBaHMs W B IOBCCIHCBHOM JKM3HHM. B TOXe BpeMmsi OBIIaJICHUC aOCTPAKTHBIMH U
JIOTHYECKH CTPOIMMH KOHCTPYKIMSMH aireOpbl M MaTeMaTH4ecKoro aHajiu3a pa3BUBAcT YMEHHE HaXOJHTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATb MCTHHHOCTH, JIOKA3bIBaTh YTBEPXKJCHUS C MOMOIIBI0 MHAYKIUU M PACCYKIATh
JEIYKTUBHO, UCIIOJIB30BaTh 0000IIEHNE U KOHKPETHU3ALUI0, a0CTParupOBaHUE U aHAJIOTHIO, POPMHUPYET Kp eaTHBHOE
U KPUTHYECKOE MBILUICHHE.

B xone u3ydenust kypca «Airedpa M Havyajga MareMaTHYECKOTO aHAINM3a» ydallhecs IOJIy4aroT HOBBIH OIIBIT
peuIicHus MPUKIAAHBIX 3aaad, CaMOCTOATCIIBHOTO IMOCTPOCHHUA MAaTCMAaTUYCCKUX Mo,ueneﬂ PCaIbHBIX CHTyaLIHﬁ,
HMHTEPIPETALUU MOJIy4YECHHBIX PELIEHUH, 3HAKOMATCS C IIPUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE,
HayKe U UCKYCCTBE, C BBIIAIOIIMMUCS MaTeMaTHIEeCKIMHU OTKPBITHSIMU M MX aBTOPaMH.

Kypc o0xnamaer 3HAYUTENBHBIM BOCHHUTATEIBHBIM IOTCHIIMAIOM, KOTOPBIH peaau3yercsi Kak depe3 ydeOHbIH
MaTepHuall, CIIOCOOCTBYIONIHI (OPMHPOBAHHIO HAYYHOTO MHPOBO33PCHHS, TaK M Uepe3 CHenuduKy ydeOHOH
JeATeIbHOCTH, TpeOyromel MpoJODKUTEIbHOW KOHLIEHTPAlul BHUMAaHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 3a MOJIyYCHHBIN pe3yibTarT.

B ocHoBe MeTouKK 00y4eHust aaredpe U HayainaM MaTeMaTHUeCKOTO aHaIu3a JICKHUT JEeITeIbHOCTHBIN IPHHIIHIT
00yucHHS.

B crpykrype kypca «AnreOpa M Hayaila MaTeMaTHYECKOTO aHANW3a» MOXKHO BBIICIUTH CIEAYIOIINE
coZepXKaTeIbHO-MeTOqUYeCKHe JIMHUM: «Yucina u BblUMCIeHHs», «DyHKuMH H Tpadukm», «YpaBHEHUS U
HepaBeHCTBa», «Hauana maremaTuyeckoro ananmusza», «MHOXKECTBa W JIOTHKa». Bce OCHOBHBIE COZEPIKATENbHO-
METOIMYECKHE JIMHUN M3Y4YaroTCsl Ha MPOTSHKEHHUU JIBYX JIET OOYUeHHMsI B CTaplIeH IIKOJIe, €CTECTBEHHO JOTOJTHSIS
JIPYT Ipyra 1 MOCTETICHHO HACHIIAsCh HOBBIMU TEMaMH 1 pa3zenaM. MOKHO C yBEpEHHOCTBIO CKa3aTh, YTO JIAHHBIN
KypC SIBIISIETCSI MHTErPATHBHBIM, IIOCKOJBKY OOBEIMHSET B cebe COJep)KaHWe HECKOJIbKMX MaTeMaTHYeCKHX
JWICIUITINH, TaKUX Kak aiareOpa, TPUTOHOMETPHs, MaTeMaTH4eCKUH aHallN3, TEOPUs MHOXKECTB, MaTeMaTHUeCKas
noruka u ap. [To Mepe Toro Kak y4ariuecs OBJIaJIeBaloT BcE OoJiee IMPOKUM MaTEMAaTHYECKUM aIlapaToM, Y HUX
MIOCJIeIOBATENIbHO (DOPMUPYETCST M COBEPLICHCTBYETCS YMEHHE CTPOUTH MaTEMaTHYECKYK MOJETb pPealbHOU
CUTyalluu, MNPUMECHATL  3HAHUA, TMOJIYYCHHBIC  TIpU HN3Yy4YCHHUU  KYypca, A peHICHUA  CaMOCTOATCIBHO
chOpMyIMPOBAaHHOM MaTeMaTHUECKO 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBO OTBET.

ConepxxarenbHO-MeTOAMYECKass JIMHUA «Yucma ¥ BBUMCIEHHS» 3aBepiiacT (OPMHUPOBAHHE HABHIKOB
UCIIOJIb30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOpoe ObUIO HayaTo B OCHOBHOMH Imikoyie. B crapmieill mkose ocoboe
BHHMAaHHUE yJensieTcsi GoOpMUPOBAHHIO HABBIKOB PALMOHATIBHBIX BEIYUCICHUH, BKIFOYAIOIUX B ce0sl HCIOJIB30BAHUE
PasIMYHBIX (HOPM 3aIHCH YUCIIA, YMEHUE AeNaTh IPHKUJAKY, BBIIIOIHATD IPHOIMKEHHbBIE BEIYUCICHUS, OLICHHBATh
YHCIIOBBIC BBIPAXEHHUS, pabOTaTh C MaTeMaTHYECKUMH KOHCTAaHTAMH. 3HAKOMbIE YyJalluMcsi MHOXKECTBa
HaTypaJbHBIX, HEJIbIX, pAllUOHAIIBHBIX U I[eﬁCTBHTeHBHBIX YHUCCJI JOIIOJIHAKTCA MHOXCCTBOM KOMIIJICKCHBIX YHCCII.
B kaJ10M U3 3TUX MHOXKECTB pacCMaTpUBaIOTCsl CBONCTBEHHBIE €My ClielM()UUECKHE 3a1a4i U OTIepallvu: JIeICHHE
Hallelo, OIEpUPOBAaHME OCTaTKaMH Ha MHOXKECTBE IENBIX YHCEN; O0COoOble CBOWCTBA pAaIlMOHAIBHBIX U
UppalMOHATIBHBIX YHUCEeN; apu(METHUYECKHE OIEpalMi, a TaKKe H3BJICUYECHHE KOPHS HaTypaJbHOW CTEIEHH Ha
MHOKECTBE KOMIUICKCHBIX 4Hcell. brarogapsi mociefoBaTeIbHOMY PACIIMPEHUIO KPyra HCIOJIb3YeMBIX YHCEN U
3HaKOMCTBY C BO3MOJKHOCTSMH HMX NPHUMEHEHHMs JUIA PEIICHUs pa3iM4HBIX 3a1ad GopMHpyeTcs MpecTaBiIeHHe O
€IMHCTBE MATEMAaTHKH KaK HAayKd M e€ POJIM B MOCTPOCHUHM MOJENeH pealbHOT0 MHUpA; MIUPOKO HCHOJB3YIOTCS
000011IeHN e 1 KOHKPETH3aLIUsI.

Jlunust «YpaBHEHHS! M HEPaBEHCTBA» pEAIM3YeTCsl Ha TNPOTSHKEHHHM BCEero OOydeHMsi B CTaplield 1Ko,
MIOCKOJIbKY B Kax<ioM paszzaene [IporpamMmel mpeaycMOTPEHO pelIeHHe COOTBETCTBYIOIIMX 3anad. B pesymbrarte
yyalyecs: OBJIAJICBAIOT PA3IMYHBIMH METOJAMH PELICHUS PAlMOHAIBHBIX, MPPAIMOHAIBHBIX, ITOKAa3aTeNbHBIX,
JOTapPU(PMHUYECKUX M TPUTOHOMETPHUYCCKUX YPABHEHHH, HEPaBEHCTB M CHCTEM, a TaKkKe 3agad, COACPIKAIINX
napamerpsl. [loydeHHbIe yMEHHS IUPOKO UCIIONB3YIOTCS TIPH UCCIICOBAHUHN (DYHKIHUI € TIOMOLIBIO ITPOM3BOTHOM,
IpU pEIIeHNH NPUKIAIHBIX 33a7ad W 3a7ad Ha HaX0KIGHHE HanOOJbIIMX W HAUMEHBIINX 3HAYeHWH (YHKLUH.
JlaHHast cojnepikaTenbHas JIMHUS BKJIIOYaeT B ceOs Takke (OPMHPOBAHWE YMEHHH BBINOJHATH PacdEThl 10
dopmynaM, npeoOpa3oBaHMs PALMOHAIBHBIX, MPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPQKEHHH, a TaKKe
BBIPKCHHUH, COJIep)KaIUX CTEIeHH | JorapuMmbl. biaronaps u3ydeHno anredpandeckoro Marepuaia npoucXoanuT
JlaNibHEHIee  pa3BUTHE AITOPUTMHYECKOTO M aOCTPAKTHOTO MBINUICHUS Ydalluxcs, (OpMHUPYIOTCS HaBBIKH
JIETyKTUBHBIX PAcCY)KJCHUH, pabOThl € CHMBOJBHBIMH (OpMaMH, NPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEH B BHJE PAaBCHCTB M HepaBeHCTB. AnreOpa mpemiaraet dGpQeKTHBHbIC HHCTPYMEHTBI IS PeLICHUS
MPaKTUYECKUX M €CTeCTBEHHOHAYYHBIX 3a/1a4, HAIJIAHO IEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK si3bIKa HAYKH.



CopepxatensHo-MeToAndecKass NHHUA «DyHKIMH U rpaduKM» TECHO TMEperrieTaeTcs C JIPYTHMHU JIHHUSMH
Kypca, MOCKOJIbKY B KAaKOM-TO CMBICHIE 331aéT MOCIEeN0BATEILHOCTh U3YUCHUS MaTepuana. M3yueHue CTeneHHOMH,
MOKA3aTeIBHOM, JIOrapu(pMUUCCKON M TPUTOHOMETPUYCCKUX (DYHKIIHMIA, UX CBOWUCTB M I'paUKOB, MCIOJIE30BAHHEC
GYHKIUH OIS pemIeHus 3afad W3 JAPYTHX YYeOHBIX IMPEIMETOB W PEalbHON JKH3HU TECHO CBA3aHO KakK C
MaTeMaTHYEeCKUM aHaJIH30M, TaK M C pEIICHHEM YpaBHCHWH H HepaBeHCTB. [Ipu 3ToMm O0oJbIIOC BHUMAaHHE
yaemsiercst (GOPMHUPOBAHHIO YMEHHUS BEIpaXKaTh (HOPMYTaMH 3aBHCHMOCTH MEXAY PpazIHYHBIMH BEIHYHMHAMH,
HCCIIeI0BaTh MOJIyYeHHbIe (QYHKUIUK, CTPOUTH MX Tpaduku. Marepuas 3Toil couepKaresbHOM JTMHUU HalelieH Ha
pa3BUTHE YMEHHUI M HaBBIKOB, MO3BOJISIONIMX BBIPAXKATh 3aBUCHMMOCTH MEX]y BEIMUYMHAMHU B PazIU4HON (opme:
AHAJIMTHYCCKOM, Tpaduueckoil u caoBecHOHW. Ero wu3ydeHue CIOCOOCTBYET pPa3BUTHIO alTOPHUTMUYECCKOTO
MBIIUICHUS, CIOCOOHOCTH K 000OIICHUIO U KOHKPETHU3ALUH, UCIIOIh30BAHUIO aHATIOT .

ConepxatenbHas nuHUs «Havyana maTeMaTHueCKOro aHallM3a» MO3BOJSIET CYILIECTBEHHO PACIIUPUTbh KPYr Kak
MaTeMaTU4YeCKUX, TaK U NPUKIAIHBIX 3aJa4, JOCTYIHBIX HIKOJBbHHUKAM, TaK KaK Y HUX HOSIBISIETCS BO3MOYKHOCTb
CTPOUTD TPapHKH CIOKHBIX GYHKINH, ONPEACTATh UX HANOOJIBIINE M HAWMEHBIIINE 3HAUYCHHSI, BEIYUCIIATH ITJIOIIA I
¢uryp u o0bEMBI Tell, HAXOJAUTh CKOPOCTH M YCKOPEHHUsI mpolieccoB. JlaHHasi cojepikarenbHasi JIMHUS OTKPbIBACT
HOBBIC BO3MOXXHOCTHU TMOCTPOCHUA MATCMAaTUYCCKUX MO)IeHeﬁ PpCalbHBIX CI/ITyaHI/II‘/’I, IIO3BOJISIET HaAXOIUTh
HaujIydlllee pelieHre B MPUKIAIHBIX, B TOM YKCIE COIMATbHO-9KOHOMUYECKUX, 3ajjauax. 3HAKOMCTBO C OCHOBaMU
MaTEMaTHYECKOTO aHajHu3a CIIOCOOCTBYET DPAa3BUTHUIO a0CTPAKTHOTO, (POPMATBHO-JIOTHYECKOTO H KPECATHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUH pACIO3HABATh IPOSBICHHS 3aKOHOB MAaTEMAaTHKHA B HayKe, TEXHUKE U
HCKYCCTBE. YUalllecs Y3HAIOT O BBIIAIOIIMXCS Pe3yibTaTax, MOJYYEHHbIX B X0/I€ pa3BUTHS MAaTEMAaTUKU KaK HayKH,
1 00 UX aBTOpax.

ConeprxaTenpHO-METOANYECKast THHAA «MHOKECTBa U JIOTHKa) BKIIIOYAET B €0 SIEMEHTHI TEOPUU MHOXKECTB U
MAaTEMaTHYECKON JIOTHKH. TeOpeTHKO-MHO)KeCTBeHHbIe MpEeACTAaBJICHNUA IMPOHU3BIBAIOT BECH KYpC IIKOJBHOM
MaTeMaTUKH M TPEJIaraloT HauOoJee YHUBEPCANBHBIN S3bIK, OOBCIUHSIOMIMN BCE pa3feiibl MaTeMaTHKH U ¢
MIPWIOKEHUN, OHH CBSI3BIBAIOT Pa3Hble MAaTEMATHUYECKHE IMCUUIUIMHBI U UX MPUIOKEHU B eanHoe 1enoe. [Toatomy
BA)KHO JaTh BO3MOXKHOCTb LIKOJIbHUKY [TOHUMAaTbh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK COBPEMEHHON MaTeMAaTUKH U
HCIIOJIb30BaTh €ro Ul BBIPAKEHUSI CBOMX MbICied. JIpyruM Ba)KHBIM IMPU3HAKOM MAaTEMATUKHM KaK HAYKH CIENYET
MIPU3HATh CBOMCTBEHHYIO €l CTPOrocTh OOOCHOBAaHMM M CIIEJIOBAHME OMPEISIEHHBIM TpaBUIaM IOCTPOSHHS
JIOKA3aTeIbCTB. 3HAKOMCTBO C DJJEMEHTAMH MAaTeMaTHYeCKOH JIOTMKH CIIOCOOCTBYET Pa3sBUTHIO JIOTHYECKOTO
MBIIIUICHUA YyYalluXCsd, IMO3BOJIACT UM CTPOUTH CBOM PACCYXJICHHA Ha OCHOBE JIOTHMYCCKUX IpaBHII, cbopanyeT
HaBBIKU KPUTUYECKOT'O MBIIIJICHUA.

B xypce «Anrebpa W Hayajga MaTeMaTHYCCKOTO aHAJM3a» MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJICTTUPOBAHU, KOTOPBIC MPHU3BAHBI CIIOCOOCTBOBATH (HOPMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJENEH peaTbHBIX
CUTYyalluld, WCCIENOBAHMSA OTUX MOJENEH C TOMOIIBIO ammapara anmreOpsl M MaTeMaTHYecKOTO aHaln3a,
HMHTEpIpETaluy IMOJYYEHHBIX pPE3yJbTaToB. Takue 3amaHus BIUIETEHbl B KaxKIbpli M3 pasznenoB IIporpammsl,
TOCKOJIBKY BeCh Marepwall Kypca HIMPOKO HCIOJB3YeTCsl JAJs PelieHus MPUKIaJHBIX 3amad. [Ipu pemreHun
pealibHBIX MPAKTHYCCKUX 3aJau ydallhecs Pa3BUBAIOT HAOJIOIATEIbHOCTh, YMCHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJIB30BaTh AHAJOTHIO, 0000MaTh M KOHKPETH3UPOBATH IMpobieMy. JlesTenpHOCTh M0
(OpMUPOBAHUIO HABBIKOB PEIICHUS NPUKIATHBIX 3a7ad OPraHU3YeTCsl B IPOIECCe HM3YYCHHUS BCEX TEM Kypca
«Anrebpa v HayaIa MATEMAaTHIECKOTO aHAIIN3aY.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Cornacno yuebHoMy 1utany B 10—11 kimaccax u3y4aercst y4eOHbINH Kype «Anredpa M Havyana MaTeMaTHYECKOTO
aHaJIM3a», KOTOPBIM BKIJIIOYACT B CeOsl CIIEAYIONINE OCHOBHBIC pa3jiesbl coaepxkaHus: «Yuciaa ¥ BBIUHCICHHSY,
«YpaBHEeHUSI U HepaBeHCTBa», «DPyHKnmMu u rpadukm», «Hauama matemarndeckoro aHanmusza», «MHOXecTBa U
JIOTHKa.

B yueOHOM mTaHe Ha HM3ydeHHE yriIyOIEHHOro Kypca aireOpbl M Hayal MareMaThdeckoro aHammsa B 10—11
KJ1accax OTBOJMTCS 4 y4eOHBIX Yaca B HEJIGNIO B TEUSHHE KaXKA0TO roja 00y4eHusl, BCEro 3a JiBa roja o0y4eHus —
280 y4eOHBIX 4acoB.

[IJITAHUPYEMBIE [TPEJIMETHBIE PE3YJIbTATBI OCBOEHU I PABOYEI [TPOI'PAMMAbI KYPCA
(ITO TOJAM OBYUYEHU )
OcBoeHre y4eOHOro Kypca «Anrebpa W Hadala MaTeMaTHYeCKOTO aHAM3a» Ha YPOBHE CpeIHEro oOIero
00pa3oBaHUs JOJDKHO 00ECIIeYnBaTh JOCTH)KEHNE CICAYIOMIMNX IPESIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:
10 xnace
Yucna u evluucnenus
e CB0OOJHO OINEPUPOBATH MOHATUSIMU: PALHOHATBHOE YHCIIO, OECKOHEUYHAs TIEPHOINYECKast JPOOb, MPOIICHTHI;
MppanroHaIbHOE YHCIIO; MHOXKECTBA PAIlMOHAJBHBIX M JAEHCTBUTEIBHBIX YHCEJN; MOAYJb JACHCTBUTEIHHOTO
qHCha.



[TpumeHATh IpoOM M TPOLEHTHI Ul PEMICHHsS MPUKIAJHBIX 3a/]ad W3 Pa3IM4YHbIX OTpaciedl 3HAaHWH U
peanbHON KU3HU.

[IpumenaTh NPUOMIKEHHBIE BBIYMCICHMS, NpaBHIa OKPYIJICHWS, TPHKUAKY W OIEHKY pe3yibTaTa
BBIYMCIICHUH.

CB0OOJHO OIEpHpOBaTh MOHATHEM: CTEICHb C IEJbIM I0Ka3aTeleM; HCIOJIb30BaTh MOIXOSIIYI0 (OopMy
3aIiCH ICHCTBUTEIBHBIX YHCET JUISl PEIICHNUS PAKTHUECKHX 3a7ad W MPE/ICTABICHUS JaHHBIX.

CB00OJHO OTIEPUPOBATH TIOHATHEM: apHU(PMETHYECKHH KOPEHb HATYPAILHON CTEIIEHH.

CB00OJHO OTIEPUPOBATH TIOHATHEM: CTEIICHB C PAIIMOHAIBHBIM ITOKA3aTEINeM.

CB000AHO OTIEPUPOBATH MOHATHSIMU: JIOTapH(pM UnciIa; TeCATHIHBIC U HATYPaIbHBIC TOTapU(MBI.

CB00OJHO OTIEPUPOBATH TIOHATHSIMHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC YHCIIOBOTO apryMEHTa.
OmnepupoBath HOHATUSIMHU: aPKCHHYC, QPKKOCHHYC M apKTAaHIeHC YUCIIOBOTO apryMeHTa.

YPaGHEHMﬂ u Hepaseencmea

CB0OOJHO OIIEPUPOBATH MOHATHSMHU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, PAaBHOCHWIBbHBIC YPABHCHHS H
YpaBHEHHS-CIIEICTBHS; PABHOCHIIbHBIE HEPABEHCTBA.
[TpuMeHATh pa3nUYHBIE METOABI PEIIEHHs PAlMOHAIBHBIX W JPOOHO-PAIlMOHANBHBIX YPaBHEHUH; NMPUMEHSIThH
METOJ MHTEPBAJIOB JIJIsl PEILICHUS] HEPABCHCTB.
CB0OOJHO OmEpUpOBaTh MOHATUSMHM: MHOTOWIEH OT OJHOH IIEPEeMEHHOH; MHOTOWICH C IEIbIMU
kod(unreHTamMu, KOpHI MHOTOWICHA; IPUMEHSTh JIeJIeHHe MHOTOYICHAa HA MHOTOWICH C OCTaTKOM, TEOPEMY
Besy n Teopemy Buera juist pemenus 3aiad.
CB00OJHO ONIEpUPOBATH MOHATHSMU: CHCTEMa JIMHEHHBIX YPaBHEHHH, MaTpHIla, OTIPEICIIUTEb MATPULIBI 2 X 2
1 €r0 TEOMETPUUYECKUIT CMBICI; UCTIOJIB30BATh CBOWCTBA OMPEASIUTENS 2 X 2 Ul BBIYMCICHUS €r0 3HAYCHUS,
TIPUMEHATH ONPEACIUTEIH U PEIICHNS] CHCTEMBI JIMHEHHBIX ypaBHEHNH; MOJECIMPOBATh PeabHbIC CUTYALUH
C TIOMOIIBIO CHCTEMBI JIMHEHHBIX YpaBHEHHWH, WCCIEIOBATh MOCTPOSHHBIC MOJEIN C ITOMOIUIBI0 MATpHUIl U
OTIpEJCTINTENCH, HHTEPIPETUPOBATH MTOTYIEHHBIH PE3yIbTaT.
Hcnonp30BaTh CBOHCTBA NEHCTBUI ¢ KOPHSAMH U TPe0OPa30BaHUs BIPAKECHHH.
BbimostHsTE TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHHUH, COJIEP)KAIMX CTEIICHN C PALOHAIBHBIM IT0Ka3aTeNIeM.
Hcnonb3oBarhk CBOWCTBA JIOTapUPMOB IS TpeoOpa3oBaHus JIOrapUPMUYECKUX BbIPAKESHUH.
CB0OOHO OMEpPHPOBaTH MOHATHSIMU: HPPALHOHANBHBIC, ITOKA3aTeNbHbIE W JIOTApPU(MUIECKUE YpPaBHEHHS;
HaXOJUTh MX PELICHUS C MOMOIILIO PABHOCHIIBHBIX [IEPEX0JI0B MIIH OCYILECTBIISIS IPOBEPKY KOPHEHA.
[IpuMeHAT, OCHOBHBIE TPUTOHOMETPUYECKHE (OPMyIBl IJIsi TPEoOpa3oBaHUSl TPUTOHOMETPUUIECKUX
BBIPa)KEHUH.
CB0OOJHO OmEpHpOBaThH MOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHHE; MPUMEHATh HEOOXOIUMbIC (HOPMYIIBI
JUISL PETLICHNST OCHOBHBIX TUIIOB TPHTOHOMETPUYIECKUX YPAaBHEHHUH.
MopenupoBarh pealibHble CUTYallUM Ha S3bIKE alnreOpbl, COCTABISTh BBIPAKECHUS, YPAaBHEHHsI, HEPABEHCTBA 110
YCJIOBHIO 3aJ1a4M, UCCIIEA0BATh MIOCTPOCHHBIE MOJIEIIH C MCIIOJIb30BAaHUEM allrapaTa ajreopsl.
Dyukyuu u cpaguxu
CB00OOJHO OmEpHpOBaTh MOHITUSAMHU: (YHKIHUS, CIOCOOBI 3a/laHusl (pyHKINHU; B3aMMHO 0OOpaTHbIC (DYyHKIUH,
KoMITo3unus pyHKIMA; Tpaduk (GYHKINH; BBHIIOIHATE dJIeMEHTapHbIe IpeoOpa3oBaHus rpauKoB (HYHKIHH.
CB00OJHO OmepHUpoBaTh HOHATUAMU: 00JIACTH ONPE/IENICHNs] 1 MHOXKECTBO 3HaYeHUI QyHKIMK, HYIH QyHKIHH,
MIPOMEXYTKH 3HAKOMIOCTOSHCTBA.
CB0OOJTHO OTIEPUPOBATH MOHATHIMHU: YETHBIC U HEUYETHBIC (HYHKIMHU, EPUOUMIeCKUe QYHKIHH, IPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, MakCUMyMbl M MUHHMYMBI (YHKIMH, HaunOoJiblllee M HaMMEHbIIEe 3HAauYCHHE
(YHKIIMY Ha IPOMEKYTKE.
CB00OOJHO OmNepHpoBaTh MOHSATUSAMH: CTENeHHas (QYHKIUS C HAaTypajJbHBIM W IIEJBIM IOKazaTeleM, rpaduk
CTENEeHHOW (DYHKIIMH C HaTypaJbHBIM M IIEJbIM IOKa3aresieM; rpaduk KOpHsS N-OH CTENeHHM Kak (QyHKIHH
00paTHOM CTENEeHHU C HaTYpaJIbHBIM ITOKa3aTelIeM.
OmnepupoBaTh MOHATHAMU: JIMHEHHAS, KBaIpaTHYHAs U APOOHOJIMHEHHAS (DYHKIINU; BHIIOJIHATH dJIEMEHTapHOE
UCCIIEZI0BAaHNE U TIOCTPOCHUE UX TPA(UKOB.
CB00OIHO OTIepHpPOBATh MOHATUAMH: TIOKa3aTellbHas U JorapudmMudeckas GyHKINN, UX CBOWCTBA U Tpadukw;
HCIIONIb30BATh UX Ipa(UKu I PEIeHNs] ypaBHEHHUH.
CB00OOHO ONEpHPOBATH MOHATUSAME: TPUTOHOMETPHUECKAs OKPYKHOCTB, OIPEICICHNE TPUTOHOMETPUIECKIX
(GYHKLMI YHCIIOBOTO apryMeHTa.
Hcnone3oBars rpaduku (GyHKIUH JUIS MCCICIOBAaHMS IPOLECCOB M 3aBUCHMOCTEH IpW PEIICHWU 3a/1ad U3
JIPYruX ydeOHBIX IPEIMETOB 1 peaibHOM )KN3HH; BBIPAXAaTh (hopMyIaMy 3aBUCHMOCTH MEKITy BETMUNHAMH.
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CBoOOJHO omepupoBaTh MOHATUSAMM: apudMeTHdeckass M TeOMETpHUecKas Iporpeccusi, OEeCKOHEYHO
yObIBaromasi TeOMETpUYECKasi MPOIrPEeccHst; JIMHEHHBI W OKCIIOHEHIHAIBHBIA pOCT, (opMyia CIIOKHBIX
MIPOIICHTOB; UMETH IPECTABIICHUE O KOHCTAHTE €.

Hcronb30Bath MpoTrpeccuy JUis pellieH s peaibHbIX 3aa4 MPHUKJIaJHOTO XapaKkrepa.

CBoOOHO oOmEpHPOBaTh TOHATHSMHU: IIOCIEJOBATEIBHOCT, CIIOCOOBI 33JaHMA MOCIIENOBATENBHOCTEH,
MOHOTOHHBIE M OTrPaHMYEHHbIE I0CIEJOBATEIbHOCTH; ITOHUMATh OCHOBBI 3apOXKICHUS MaTe€ MAaTHYECKOTO
aHaIM3a KaK aHaln3a 0ECKOHEYHO MabIX.

CB00OOHO OTlepUPOBAThH MOHATHAMHA: HETIPEPHIBHBIC (DYHKINK; TOYKU pa3pbiBa Tpauka QYHKIHHA; aCHMITOTHI
rpaduka QYHKIHIHA.

CB00OOIHO omeprpoBaTh MOHATHEM: (YHKLHS, HENIPEPhIBHAS HA OTPE3Ke; PUMEHSATh CBOHCTBA HENPEPBIBHBIX
(GyHKIMH UT peIieHus 3aaad.

CB00OOJHO OmNeEepHpoOBaTh IMOHATHSAME: IIEpBas M BTOpas INPOM3BOAHBIC (YHKLIMH, KacaTelbHas K rpaduky
GbyHKIUH.

BbIumMcasTE TIPOM3BOJAHBIC CYMMBI, NPOW3BEACHMS, YaCTHOTO W KOMIO3WIMM JBYX (yHKIUWH; 3HATH
MIPOM3BOIHBIC SIEMEHTAPHBIX (QYHKINH.

Hcnonp3oBarh reoMeTpuyeckuii 1 (U3MUECKUH CMBICI IPOW3BOJHOM Juisi pelieHus 3anady. Muoocecmea u
n02uKa

CBO60}IHO OIIEpUPOBATH MOHATHAMU: MHOKECTBO, OII€PpAINA HATA MHOKCCTBaAMMH.

Hcrionb30BaTh TEOPETHKO-MHOKECTBEHHBIHM ammapar Uil OMMCaHMs PEalbHBIX ITPOIECCOB M SBJICHHUH, TPH
pELICHUH 3324 U3 APYTHX YIeOHBIX IPEAMETOB.

CBoOogHO  omepupoBaTh  MOHATHSAMHU:  OINpEAEIEHHE, TeopeMa, ypaBHEHHE-CIEJICTBHE,  CBOHCTBO
MaTeMaTH4ecKoro 0OBEKTa, T0KA3aTENbCTBO, PABHOCHIIBHBIC YPABHEHHS U HEPABCHCTBA.

11 knace

Yucna u evtuucienusn

CB00OOJHO OMEpPUPOBATh MOHITHUSIMU: HATYPAJIBHOE U LIENI0€ YNCIIO, MHOXKECTBA HATYPATIbHBIX U IIEJIBIX YHCET;
HCIOJB30BaTh Mpu3Haku AenuMocTh tenbix uncen, HOJ[ m HOK HaTypanpHBIX 9mcen Ui pemeHus 3aiad,
NpUMEHATH anroput™ EBxinaa.

CB00OHO OTIEPHPOBATH TIOHATHEM OCTATKa 110 MOAYJIIO; 3aITUCHIBATh HATYpalIbHbIC YHCIIA B PA3JIMYHBIX
TTO3UIHOHHBIX CUCTEMAaX CUHCIICHHUS.

CB000OJHO ONIEpUPOBATH MOHATHIMH: KOMIUICKCHOE YHCIIO U MHOKECTBO KOMIUIEKCHBIX YHCEI; ITPEACTaBIISTH
KOMIUIEKCHBIE YHCIa B aireOpanyeckoil W TPUTOHOMETPHYECKOW (OpMe, BBINOJHATH apru(pMETHUECKHE
oTIepary ¢ HUIMHU 1 H300pakaTh Ha KOOPAWHATHOM IIIOCKOCTH.

YPtlBHEHlUl U Hepaseencmea

CBO6OZLHO OIIEPUPOBATH NOHATUAMU: UPPAIUOHAIBHBIC, TTIOKa3a TCJIbHLIC U J'IOFapI/l(i)MI/I‘ieCKI/Ie HEPABCHCTBA,
HaXouTh UX PEIICHU C TOMOUILIO PABHOCUJILHBIX IMEPEXOA0B.

OcyiiecTBIsATh 0TOOP KOPHEH MPH PEHICHHH TPUTOHOMETPHYECKOTO YPaBHEHHUSI.

CB00OHO OTIepUPOBAThH MOHATHEM TPUTOHOMETPHIECKOE HEPABEHCTBO; MPUMEHITh HEOOXOIMMEIE (POPMYITBI
JULSL PELICHUS] OCHOBHBIX THIIOB TPHTOHOMETPUYECKUX HEPABEHCTB.

CBOOOIHO OIIEpUPOBATH MOHATHSAMU: CHCTEMa M COBOKYITHOCTH YPaBHEHHIl U HEpPaBEHCTB; PAaBHOCUIIBLHBIC
CHCTEMBl M CHCTEMBICIIC/ACTBHUS; HAXOIUTh PELICHHS CHCTEMbI W COBOKYIHOCTEH paIlMOHAJbHBIX,
UpPpaLMOHANIBHBIX, I0KA3aTeNILHBIX U JOrapu(GMUYECKUX ypaBHEHHH 1 HEPABEHCTB.

Pemarp panuoHanbHble, HppalMOHANBHBIC, [OKA3aTeNbHBIC, JOrapuGMUYECKHe M TPUTOHOMETPHYCCKHE
YpaBHEHUS M HEPaBEHCTBA, COJCPIKAIINE MOIYIIU U ITapaMeTphl.

[TpumensTh rpaguyeckue METO/IbI sl pELICHHs yPABHEHUH M HEPABEHCTB, a TAKOKE 3a/]1a4 ¢ IapaMeTpaMu.
MOHCHHpOBaTb pCajibHbIC CUTYyallU Ha A3BIKE anre6p1>1, COCTAaBJIATH BbIPpAXKCHU, YpaBHCHUA, HCPABCHCTBA U
HX CHCTEMBI 110 YCJIOBHUIO 33/1a4H, HCCIIEIOBAThH IIOCTPOCHHBIE MOJIENIU C MCIIOJIb30BaHUEM arlapaTa ajireopsl,
HMHTEPIIPETHPOBATH MOJTYYEHHBIH PE3yIIbTaT.

Dyuxyuu u zpaguxu

Crpouts TpaduKu KOMMO3UIMU (GYHKIMH C T[OMOILIBIO 3JIEMEHTAPHOTO HCCICIOBAaHHS W CBOMCTB
KOMIIO3HUITUH IBYX ()YHKIIHH.

CrpouTh reoMeTpruecKie 00pa3bl ypaBHEHUI 1 HEPAaBEHCTB Ha KOOPIUHATHON TIOCKOCTH.

CB000/THO OTIEpHPOBATh MOHATHIMU: TPa(UKH TPUTOHOMETPHUYECKUX (HYHKIHH.

[TpumensaTh GyHKIMK 17151 MOJETMPOBAHMS M HCCIIEJOBAHHS PEATbHBIX ITPOIECCOB.
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e  lcrosib30BaTh MPOU3BOIHYIO JUISl MCCIIEA0BaHUs PYHKLIMU Ha MOHOTOHHOCTb M 9KCTPEMYMBI.

e  Haxoauts HanOoIbIIIEE M HAMMEHbIIEE 3HAYCHUS (DYHKIIMN HETIPEPHIBHOM Ha OTPE3KE.

e lcrosb30BaTh NPOW3BOJHYIO JUIS HAXOXKICHUS HAWIYYIIEro peIIeHHs B IPHUKIaJHBIX, B TOM 4HCIE
COLIMAJIbHO-P)KOHOMHUECKNX, 3a/1adax, JUId OIPEICICHUS CKOPOCTH M YCKOPEHHS Ipoliecca, 3aJaHHOTO
(dhopmynoit mwu rpadukoMm.

e  (CB0OOJIHO ONEPUPOBATH HMOHATUSAMH: NTEPBOOOPA3HAst, OMPENCNEHHBI NHTErpajl, HaX0AUTh TIePBOOOPA3HbIE
JIEMEHTAPHBIX (PYHKIMI 1 BBIYMCIATH HHTETpal 1o opmyine Herorona — JleiiOnuna.

e  HaxoauTh miomaam miockux GUryp u 00bEMBI TEJ C MOMOIIBIO HHTETpaJIa.

e lmers mpencraBieHHe 0 MaTeMaTHYECKOM MOJECIMPOBAHUY Ha IpHMeEpe cocTaBieHus TuddepeHIranbHbIX
YpaBHEHUU.

e Pemarp mnpuKiIamHble 337a4d, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKOrOo M (HM3MYECKOTO Xapakrepa,
Cpe/ICTBAMHU MaTeMaTHYEeCKOr0 aHalun3a.

COJJEP’)KAHUE YUEBHOI'O KYPCA (I10 'OZJAM OBYUEHU) 10 knacc
Yucna u éviuucnenusn

Panmonansaeie yncina. OOBIKHOBCHHBIC U JICCATHYHBIC JPOOU, MPOICHTHI, OECKOHEYHBIC IEPHOIHICCKIE
npo6u. [Ipumenenue qpodeit 1 MPOICHTOB TSI PEICHHS MPUKIIAIHBIX 3a/1a9 U3 PA3UYHBIX OTpaciel 3HaHUH 1
peanbHON KU3HU.

JlelicTBuTenbHBIE UYMCNa. PanmoHanbpHBIE W HppanOHANBHBIE 4YHCTa. ApU(PMETHYECKHE OIEepaluu C
JNCHCTBUTEILHBIMU YKCIaMUA. MOIy/lb HEHCTBUTEIBHOIO YKCIa U ero cBorcTBa. [IpnbamkEHHbIC BEIYUCICHHUS,
MIpaBUJIa OKPYTJICHUS, IPUKUAKA U OLIEHKA pe3yabTaTa BEIYUCICHUH.

CrereHp c nesipIM T0KaszareneM. bunom Herorona. lcnosp3oBanne moaxojsmieid (OpMbI 3ammch
JEUCTBUTENBHBIX YMCEN Ul PELICHUs IPAKTUUYECKUX 3aJa4 U NPEJCTaBICHUS JaHHBIX.

ApudMeTruecKuii KOpEeHb HATYpalTbHOH CTEIICHH U ero cBoKcTBa. CTEIeHb C pallHOHAIBHBIM IT0Ka3aTelIeM
H € CBOMCTBA; CTCIICHb C JCUCTBUTEIIHFHBIM ITOKA3aTEIIEM.

Jlorapudm uncna. CpoiicTa gorapudma. JlecITHaHbIC U HATypaIbHBIC JIOTapH (MBI,

CuHyc, KOCHHYC, TAaHT€HC, KOTAHI'€HC YHCIOBOTO apTyMEHTA.

ApKCHHYC, apKKOCHHYC U apKTaHI'C€HC YHCIOBOTO apryMEeHTa. YpagHenus u nepaseHcmea

ToxaecTBa W TOXKAECTBEHHbIE NpeoOpa3oBaHMs. YpaBHEHHWE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE
yYpaBHEHHUS U ypaBHEHUsI-ceCTBUsL. HepaBeHCTBO, pellleHre HepaBeHCTBa.

OCHOBHBIE METO/IBI PEIICHUS LENbIX U APOOHO-palMOHAIBHBIX YPAaBHEHUH W HEpaBeHCTB. MHOTOUICHBI
OT OJIHOM mepeMeHHOH. JleneHre MHOrouwieHa Ha MHOIOYJIEH ¢ OocTaTkoM. Teopema be3dy. MHorounieHsl c
neneMu kodpdunrentamu. Teopema Buera.

[TpeoOpa3oBaHMs YUCIOBBIX BEIPAKEHHUH, COJEPIKAIIMX CTEIICHH U KOPHH.

Uppanuonansusie ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS HPPAIIOHAIBHBIX YPABHEHUI.

ITokazarenbHble ypaBHeHUs. OCHOBHBIE METO/IbI PEILIEHUS [T0OKA3ATEIbHBIX YPAaBHEHUN.

[Ipeobpa3oBanme BEIpaKEHNH, COIEPIKAIINX JTOTAPH(DMEI.

Jlorapupmuyeckne ypaBHeHHss. OCHOBHBIE METO/BI PELICHUS JOrapu(PMUIECKUX YPaBHEHHUH.

OcHOBHBIC TpUTOHOMETpUYeckrue Qopmynsl. [IpeoOpa3oBaHUEe TPUTOHOMETPHUYCCKUX BBIPAKCHHUU. PermieHme
TPUTOHOMETPUUECKUX YpaBHEHUM.

Pemenune cucteM ITMHEHHBIX ypaBHEHUI. MaTpuiia CHCTEMbI TMHEWHBIX ypaBHEeHUN. OTnpeaAeuTens MaTpUIIBl 2 X
2, ero reoMeTpUYeCcKuil CMBICT U CBONCTBA; BBIUMCICHHUE €r0 3HAYCHMS, IPUMEHEHHUE ONPEeNIUTeNs sl PeleHHs
CHUCTEMbl JIMHEHHBIX ypaBHEHWIl. PernieHue npuKIIaJHbIX 3a/Jad C I[OMOILIBK) CHCTEMbl JMHEHHBIX YpaBHEHUI.
HccnenoBanue NOCTPOSHHOM MOJIENN C MTOMOIIBIO MAaTPUI U ONIPEIEIUTENEH.

ITocTtpoenue MareMaTHUECKUX MOJENEH peanbHOW CHUTyallUd C TIOMOLIbIO YpaBHEHHH M HEPABEHCTB.
[IpumMeHeHne ypaBHEHNH 1 HEPABEHCTB K PEIICHUIO MaTEMAaTHYCCKUX 3a/1a9 U 3a7a4 U3 pa3IMdHBIX 00JacTeil HayKu
U peajbHOM KU3HHU.

Dyukyuu u cpaguxu

OyHKIMA, cnocoObl 3amaHus ¢GyHKuud. B3ammuo oOpatHbie ¢yHkumu. Kommosmmwms ¢yaknmit. ['padux
GbyHKIMU. DIIeMeHTapHbIC TPeoOpa3oBaHust rpaduKOB (HYHKIIHA.

OOnactp ompeneneHUs 1 MHOXKeCTBO 3HaueHuil ¢yHkiuu. Hymu ¢yskumu. [IpomMexyTku 3HAKOIIOCTOSIHCTBA.
Yérnsle 1 HeuéTHble (yHKInU. [lepuoandeckue GpyHkiun. IIpoMexyTK MOHOTOHHOCTH (DyHKIMH. MakcuMyMbl U
MUHUMYMBI QyHKITHH. Hanbonbmee 1 HanMeHbIee 3HaYeHUs (DYHKITUN Ha TTPOMEKYTKE.

Jluneiinas, KBagpaTwyHas M APOOHO-NMHMHEHHAs (QYHKOWH. DJIEMEHTApHOE HCCIEIOBAaHHE M IOCTPOCHHE UX
rpauKoB.

CreneHHasi GyHKIMS C HaTYpaJbHBIM U 1IJIbIM Moka3areseM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1 rpaduk KOpHs
N-oli creneHu Kak (yHKIMK 00paTHOM CTEIEeHH ¢ HaTypajbHBIM MOKa3aTelIeM.



ITokazatenbHast ¥ jorapupmuyeckas QyHKIUH, X CBOMCTBA M rpaduku. Vcrmonb3oBaHue rpapuKoB (YHKIIHIA
JUISl peLIeHMs] YPaBHECHUM.

TpuroHOMeTpHUYecKasi OKPYKHOCTb, OTIPEICIICHUEC TPUTOHOMETPUICCKAX (DYHKITUI YUCIIOBOTO apryMEHTA.

OYHKITMOHATBHBIC 3aBUCHMOCTH B PEaJbHBIX MPOIIECCaX U ABNCHUAX. | paduKi peaTbHBIX 3aBUCUMOCTEH .

Hauana mamemamuueckozo ananuza

[locnenoBarenbHOCTH, CHOCOOBI  3aJaHusl  IOCIeIOBaTeNbHOCTEH. MeToJ MareMaTHYecKOW WHIyKIUH.
MOHOTOHHBIE M OIpaHUYEHHBIE TOCIENOBATENBHOCTH. VICTOpUS BO3HMKHOBEHMS MAaTEMAaTUYECKOTO aHalU3a Kak
aHaIM3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reomMerpuyecKas IPOrpeccHd. beckoHewHo yObIBaromas IeOMeTpUYecKas MPOIPEecCHs.
CyMMma OeckOHEYHO YOBIBAIOIEH reOMeTpUYecKol rporpeccuu. JIMHEHHbIH 1 SKCIIOHEHIMaNbHbIN poct. Hucho e.
®dopmyna CIOXKHBIX IPOLEHTOB. Vcronp30BaHME MPOrpeccHd Ul PpeIIeHUs peajbHBIX 3aJad MPUKIAJAHOTO
XapakxTepa.

HenpepreiBHble QyHKIMH 1 UX CBOHCTBA. TOUKM pa3pbiBa. ACUMIITOTH TpadgukoB GyHKIwA. CBo¥icTBA (PyHKIIHIA
HENPEPBIBHBIX Ha OTpe3Kke. MeToa MHTEpPBANOB Ul PEUICHHs HepaBeHCTB. IIpuMeHeHne CBONCTB HENpPEPBIBHBIX
GYHKIUA 151 peLIeHst 3a/1a4.

IlepBas u BTOpas npou3BoaHbie GyHKIHKH. OnpenesiecHue, reOMETPUISCKUN U (PU3HMUYCSCKHA CMBICT IPOU3BOTHOM.
VYpaBHeHHE KacaTebHOH K rpaduKy QyHKIHH.

[IpousBoaHble 3nmeMeHTapHBIX GYHKIMHA. [Ipow3BoaHast CyMMBI, NPOW3BEICHMS, YACTHOTO WM KOMIO3UIIMU
GbyHKIHII.

Muoocecmea u no2uxa

MHokecTBO, omnepaluyd HaJl MHOXECTBaMU M MX cBoiictBa. Juarpammsbl Dilnnepa — Benna. Ilpumenenue
TEOPETHKO-MHOKECTBEHHOTO aIllapaTa JJIsl OMICAHUS PeallbHBIX MPOIECCOB U SIBICHUH, MPU pEIICHUH 3a1ad U3
IPYTUX Y9eOHBIX TIPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE, T0Ka3aTelbCTBO, PABHOCHILHBIC
ypaBHEHHUS.

11 xaacce
Yucnha u éviuucienus

Harypanpapie u niensle yncia. [Ipumenenne npusHakoB aenumocTi 1ensix gucen, HOJ[ m HOK, ocratkoB mo
MOZYI0, anroputMa EBkinaa s penienus 3a1ad B LEJbIX Ynciax.

KomrutekcHbie 4ymciaa. AnreOpandeckas W TPUTOHOMETpUYecKas (OPMbI 3alMUCH  KOMIUIEKCHOTO YHCIIA.
ApupmeTryecKue omneparii ¢ KOMIUICKCHBIMUA YuciaMu. 300pakeHrne KOMIUICKCHBIX YHCE]I Ha KOOPAWHATHON
mockoctu. ®opmyna Myaspa. KopHu N-oii cTeneHn U3 KOMIUIEKCHOTO uncia. [I[puMeHeHne KOMIUIEKCHBIX YHCes
IUTS pereHus GU3NIECKAX U TeOMETPHUYCCKIX 3a/1a4.

Ypaenenun u nepagencmea

CucteMa ¥ COBOKYIIHOCTh YypaBHEHHH W HEPABCHCTB. PaBHOCHIIBHBIE CHCTEMBI W CHCTEMBI-CIICIICTBHSL.
PaBHOCUIIBHBIE HEPABEHCTBA.

OTOOp KOpHEH TPUTOHOMETPUYECKUX YPABHEHUI C IOMOIIbI0 TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHue
TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS MTOKA3aTeIHHBIX U JIOTapU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METOJIbI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOJIbl PEHICHHsI CUCTEM M COBOKYITHOCTEH pPallMOHAIBbHBIX, UPPAIMOHATIBHBIX, MMOKA3aTEIbHbIX U
sorapu(h)MUICCKUX YPaBHCHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

IIpumeHeHue ypaBHEHM, CUCTEM W HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKUX 3a7ad U 3ajad U3 pas3InyHbIX
o0OnacTeil HayKu U pealbHON KU3HU, UHTEPIPETAIUS TIOTYYSHHBIX PE3yIbTaTOB.

Dyukyuu u cpaguxu

I'padux xommosuimu Qyaknmii. ['eomerpuueckne 00pa3sl ypaBHCHHH W HEPABEHCTB Ha KOOPIUHATHOM
IIJIOCKOCTH.

Tpuronomerpuueckre QYHKITUH, KX CBOMCTBA U TPapUKH.

I'paduueckue MeETONBI pELICHHUS YypPaBHCHWN M HEPAaBEHCTB. [ paduueckue METONbI PEUICHHS 3a7ad ¢
rnapamMeTpamu.

HUcnonp3oBanne rpadukoB GyHKIUH TSI HCCIEIOBAHUS TIPOIIECCOB M 3aBICUMOCTEH, KOTOPBIE BO3HUKAIOT IPH
pEIIeHUH 3a1a4 U3 APYTUX YICOHBIX TPEAMETOB H PEalbHOM KHU3HH.

Hauana mamemamuuecxkozo ananuza

[IpumeHeHne TPOU3BOJHON K MCCIIEOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh M O3KCTpeMyMbl. Haxoxnenue
HauOOJIBIIEr0 U HAMMEHBIIEr0 3HaYeHUH HETIPEepbIBHOW (DYHKIIMU Ha OTpE3Ke.



[IpumMeneHne mTpOM3BOIHON TSI HAXOXKACHHUA HAWIYYIIETO PEIICHHS B MPUKIAJHBIX 3aadax, JJIs ONpeaeTeHIs
CKOPOCTH M YCKOPEHHs Mpoliecca, 3a1aHHOT0 (OopMYIOoH 1 TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmepBooOpa3HbIX. IlepBooOpasHble sneMeHTapHBIX (QyHKIMH. [IpaBmia
HAXOKJCHUS TIEPBOOOPA3HBIX.

Wurerpan. ['eomeTpuueckuii CMBICT UHTETpasia. Berauciienne onpenenéHHoro uarerpana mo gopmyine Herotona

— JletiOnuma.

[Iprmenenne MHTETpaNa Ul HAX0XKJACHUS TUIOIIa el TNIOCKUX UT'Yp U 00BEMOB reOMETPUIECKHX Tell.
[pumeps! peteHni qudhepeHInaIbHBIX ypaBHEHNH. MaTeMaTH4ecKoe MOACITUPOBAHUE PEANTbHBIX MPOLIECCOB C
MTOMOIIBI0 T PEepeHINANEHBIX YPaBHEHHH.

TEMATHUYECKOE ITNTAHMPOBAHUE YUEEHOI'O KYPCA (ITO TOZAM OBYUYEHUA)

10 xmacc (140 gacoB)

Ha3Banue OcHoBHOE OcHoBHBIE BHABI | DOP
pa3nea (TeMbl) coepKaHue AESITeIbHOCTH
(K0JIM4eCcTBO pasnaena (TemMbl) o0yyaronuxcs
4acoB)
MHO:KecTBO MHO0ecCTBO, Hcnoab3oBaTh https://interneturok.ru/lesson/algebra/9-
NAelCTBUTEIBLHBIX | OIEpalyH Hajl TEOPETHKO- klass/itogovoe-povtorenie-kursa-
qHcell. MHOKECTBaMHU M MHO>KECTBEHHBII a_lqebrv-9q0-_klassa/ povtorenie-i-
MHOTro4JIeHbl. UX CBOMCTBA. anmapar Jyis sistematizatsiya-kursa-algebry-7-9-
PanuonajabHbIe Juarpammsbl OIMCAaHUA X04a k_Iassa—uravnenlva—neravenstva—|—|h-
YPABHEHUS U Oiinepa — Benna. | peueHus sistem
HepaBeHCTBA. ITpnmenenne MaTeMaTHYECKUX .
p P https://resh.edu.ru/subject/51/10/
CucreMbl TEOPETUKO- 3aJ1a4, a TAKXKe
JMHEHHBIX MHOXECTBEHHOT'O0 | pPeallbHBIX
ypaBHeHuii (28 u) | annapara st MPOIIECCOB U
pelenus 3a1a4. SIBIICHUH.
PanmoHnanbHbIe OnepupoBatsh
YHCIa. NOHATHSAMMU
OOBIKHOBEHHBIC U | PAIIMOHAIHHOE
JACCATHUYHBIC qucCJ1o,
IpOoOH, IPOIICHTHI, | OEeCKOHEYHAS
OeCKOHEYHBIE MepHOIUIecKast
MIEPUOIUIECKUE JIpO0OB, IPOIICHTEI;
Ipoow. UppaIOHAIEHOE U
IIpumenenue NEUCTBUTEIILHOE
npobeit n YHCII0; MOLLYJIb
MIPOTICHTOB IS JIEMCTBUTEIHLHOTO
perieHus YHCoa;
MIPUKJIATHBIX HCIIOJIB30BaTh OTH
3aja4. TTOHATHSI TIPH
. MIPOBEAECHUN
HevicTBuTenbHbIE .
paccyXaeHui u
YHCIIa.
JIOKa3aTeIbCTB,
PanmonanbHble 1
MPUMEHATH
HppanuoHaIbHBIC
JIpoOH U TIPOIICHTHI
YHCIIa.
JUTSL peTeHUS
ApubmMernaeckue
HpI/IKJ'Ia):[HI)IX
oTIepaIy ¢
N 3a71a4 13
JACUCTBUTCIbHBIMU
pa3iInyHbIX

yuciaamu. Mojayib

oTpacieil 3HaHUI



https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-uravneniya-neravenstva-i-ih-sistemy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-uravneniya-neravenstva-i-ih-sistemy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-uravneniya-neravenstva-i-ih-sistemy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-uravneniya-neravenstva-i-ih-sistemy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-uravneniya-neravenstva-i-ih-sistemy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-uravneniya-neravenstva-i-ih-sistemy
https://resh.edu.ru/subject/51/10/

JIEHCTBUTEIIHLHOTO
YHCIa B €T0
CBOMCTBA.
[Tpubnmxénnsie
BBIYHCIICHHS,
TpaBmIa
OKPYTJICHHUSI,
MPUKUIKA U
OILICHKA
pe3yabTara
BBIUHMCIIEHUH.

OCHOBHBIC
METOJBI PEIICHUS
LIeNBIX U ApoOHO-
panuoHaIbLHBIX
ypaBHEHUH U
HEPaBEHCTB.
MHorouyieHs! OT
OJTHOM
MePEMEHHOM.
Henenue
MHOT'OYJICHA Ha
MHOTOYJICH C
OCTaTKOM.
Teopema besy.
MHorousieHsl ¢
LETBIMU
ko3 pureHTaMH.
Teopema Buera.

Pemenue cucrem
JIMHEHHBIX
YpaBHECHHMIA.
Marpuiia cuctembl
JIMHEHHBIX
YPaBHECHMIA.
OrnpenenuTens
MaTpULbl 2X2, ero
reoMEeTPUYECKUIA
CMBICH U
CBOJCTBA;
BBIUHCIICHHE €T0
3HAYCHU,
MpUMEHEHHUE
ONIPEACIUTENA s
pELICHUS] CUCTEMBbI
JIMHEHHBIX
YPaBHEHUA.
Pemenne
TIPUKJIIaTHBIX
3a7a4 C MOMOIIBIO
CHCTEMBI
JIMHEMHBIX

U PEAIbHOMI
JKU3HMU.

HUcnoab3oBaTh
npUOIIKEHHBIE
BBIYMCIICHUS,
TpaBHIa
OKpYTJICHHUSI,
MIPUKHUIIKY 1
OTICHKY
pe3yabTara
BBIYHCIICHUH.

IIpumeHATH
pa3nyHbIe
METOJIbl PELIeHUs
paIlMOHAIBHBIX U
JipoOHO-
palMOHAILHBIX
ypaBHEHUH; a
TaK)Ke METOJ
WHTEPBAJIOB IS
pemeHus
HEpPaBEHCTB.

OmnepupoBats
NOHSATUSIMH
MHOTOYJIEH OT
OJHOH
MepEMEHHOM’, ero
KOPHH;
NPUMEHATH
JieJIieHne
MHOTOYJIEHa Ha
MHOTOUJIEH C
OCTaTKOM,
TeopeMy besy u
Teopemy Buera
JUTS PETeHS
3aj1ad.

OmnepupoBats
MOHSITUSIMH.
crucreMa
JIMHCHHBIX
YpaBHEHUIA,
MaTpHuIla,
OTIpe/IeTINTENb
MaTpPHIIHL.
Hcnoab3oBaTth
CBOICTBa
OTIPEICITUTEIIS
2 X2 s
BBIYHCJICHUS €r0




YpaBHEHUI 3HAYCHUS,
NPUMEHATH
OTIPEICTTUTEIH JIJIS
PELIEeHHUS CUCTEMBI
JIMHEHHBIX
YpaBHEHUIL.
MoaesnpoBarb
peasbHbIE
CUTyaluH ¢
MOMOIIBIO
CHCTEMBI
JIMHEUHBIX
YpaBHEHU,
UCCIIEI0BATh
MOCTPOCHHBIE
MOJEIH C
MOMOIIBIO MAaTPHUI
Y OTNIPECIIUTEIIEH,
MHTEPIIPETUPOBATD
MOJTYy4YEHHbBIN
pe3yabTaT
DyHKIUY U DyHK1W, OnepupoBatsn https://resh.edu.ru/subject/lesson/5540/c
rpadukmu. criocoOBbl 3aJaHUsl | MOHATHSIMM onspect/
Crenennasi ¢GyHKUIUH. (hyHKIHS,
dyHknus ¢ B3aunmuo CIIOCOOBI 3a1aHUS
HeJIbIM oOparHble ¢byHKIUY;
noka3zartejiem (12 (hyHKIHH. B3aMMHO
q) Kommozurwst oOparHbIe
¢ynkumit. [paduk | pyHkumm,
GyHKIUH. KOMITO3HULIUS
OneMeHTapHbIe hyHKIHH, Tpaduk
npeoOpa3oBaHus ¢yHKUIMH, 0071aCTh
rpauKoB OIIpeneNeHNs 1
(hyHKIHIHA. MHO>€ECTBO
3HAYECHUU
Ob6nactb
(hyHKIIIH, HYTH
OTIpeieNICHUS 1
pea (hyHKIMH,
MHO€ECTBO
. NPOMEXYTKH
3HAYCHUH
3HAKOIIOCTOSIHCTBA
¢ynkumu. Hynm . N
; IMHEHHas,
(hyHKIHH.
KBaJpaTH4Has,
ITpomexyTku N
IpoOHO-THHEHHAS
3HAKOIIOCTOSIHCTBA
5 Y CTEeTeHHasI
. UétHbIE N
N (hyHKIIH.
HEeu€THBIC
(hyHKIHH. BpInoJaHATH
[Nepuoamueckue JJIEMEHTapHBIE
¢$yHKUIUH. npeoOpazoBaHUs
[IpomexyTkn rpauKoB
MOHOTOHHOCTH (DyHKIH.
GyHKLIUH.

MaxkcuMyMbl U

3HaTh B yMeTh



https://resh.edu.ru/subject/lesson/5540/conspect/
https://resh.edu.ru/subject/lesson/5540/conspect/

MUHHUMYMBI AOKA3bIBATH
GyHKIUH. YETHOCTh WIH
Haubonpmee u HEYETHOCTh
HavMeHbIee ¢$hyHKUINY,
3HA4YEHUE HNEPUOANIHOCTD
(dyHKIUHM Ha ¢byHKINY,
MIPOMEKYTKE. HaxXOoJUTh

. HIPOMEXYTKU
Jluneiinas,
MOHOTOHHOCTH
KBaJpaTHYHAsA U
P . hyHKIHH,
JPOOHO-JIMHEHHAS
MaKCHMYyMBbI 1
(hyHKIHH.
MUHAMYMBI
DneMeHTapHOe
hyHKIHH,
HCCJIEZIOBAHUE U
HauOoJIbIIee U
[IOCTPOEHUE
HauMeHbIIee
rpauKOB ATHUX
. 3Ha4YCHUE
HKIHH.
(byHku (hyHKIMY Ha
Crenenb ¢ nenpiM | HTPOMEKYTKE.
[I0Ka3aTeseM.
DopMyIUPOBATH
bunom HeroToHa. "
Crenennas WILIICTPUPOBATh
q)yHKLII/Iﬂ I Fpaq)ﬂ'leCKH
HaTypajbHbIM U CBOUCTBA
EJIBIM JIMHENHOH,
nokasareneM. E¢ KBaJIpaTUIHOH,
CBOMCTBA U JIPOOHO-THHEHHOM
rpaduk U CTEIEHHOU
(hyHKIHA.
BripaxkaTts
opmyaamu
3aBUCUMOCTH
MEXKTY
BEJIMYMHAMH.
3HaTh
onpeaesieHne u
CBOJNCTBa CTEIIEHU
C LIENBIM
MOKa3aTesneM;
TIOJIXOISIIIY IO
¢dhopmy 3anmcu
NEUCTBUTEILHBIX
YHUCeT IS
pereHus
HPaKTUYECKUX
3a1a4 u
NpeACTaBIICHHS
JTAHHBIX

Apudmernyecknii | Apupmeruueckuii | PopmynmpoBath, | https://resh.edu.ru/subject/lesson/5498/s

KOpeHb N-0ii KOpPEHb 3aNuCHIBATh B tart/

CTeleHH. HaTypajabHOUI CHMBOJIHYECKOM

https://resh.edu.ru/subject/lesson/5498/c



https://resh.edu.ru/subject/lesson/5498/start/
https://resh.edu.ru/subject/lesson/5498/start/
https://resh.edu.ru/subject/lesson/5498/conspect/

HppaunoHajbHbl | CTEIEHU U €TO ¢opme u onspect/
e ypaBHenus (18 CBOICTBA. HCII0JIb30BaTh
) cBoiictea kopust n- | Nttps://resh.edu.ru/subject/lesson/5569/s
IIpeoOpazoBanus . tart/
Oif CTETIeHH AT ay
YUCJIOBBIX
i MPCOOPASOBAMA | s Iiresh.ed.rulsubject/lesson/5569/
BBIpaXXECHUH, BBIDAKEHHL. ttps://resh.edu.ru/subject/lesson 9/c
CoJIepIKaInX onspect/
CTENIEHU U KOPHH. Haxoauts
peleHust
WppaunoHnansHble
MPPaIMOHATEHBIX
yYpaBHEHHUSL. N
YpaBHEHHH C
OcHOBHBIE
MTOMOTIBIO
METOJBI PeIeHuUs
PaBHOCHJIbHBIX
HppaOHAIBHBIX
- NepexoI0B WIN
YpaBHEHH.
OCYIIECTBIISIS
PaBHOCHIIBHBIE NPOBEPKY KOPHEH.
TCPEXOLL B CtpouTsb rpadux
penreHuu
(yHKUIMY KOPHSA N-
HppaMOHAIBHBIX s
N O¥f CTEeTIeH! Kak
ypaBHEHUH. .
oOpaTHO JIst
CaolicTBa yHKIHMH cTeneHn
rpaduK KOpHS n- C HaTypaJIbHbIM
Ol CTENEHU KaK [oKasatejieM
GbyHKIH
00paTHO cTeneHn
C HaTypaJIbHbIM
MoKa3aTeleM
IMoka3aTenbHast Crenens ¢ ®opmyaupoBath | hitps://resh.edu.ru/subject/lesson/3841/s
(dyHKIHs. paIMOHAIBHBIM onpee/ieHne tart/
IMoka3zaTeabHbIe MTOKa3aTelleM U €€ | CTEeleHH C )
ypasuenns (10 1) | cBoiicTBA. PaLHOHAILHBIM https://resh.edu.ru/subject/lesson/5627/
MoKa3aTeleM. main/
ITokaszarenbHas e ——
byHKIms, € https://resh.edu.ru/subject/lesson/5627/c
. npeoOpa3oBaHuUsI onspect/
CBO¥CTBa U p
YUCIIOBBIX
rpagux. N
BBIpa’XCHUU,
Hcnonb3zoBanue
coJieprKaIinx
T HK HKIIMH
padpuxa ymi CTETIeHHU C
JUISL peLIeHHS
. pauroHaJIbHBIM
YpaBHEHUH.
MIOKa3aTeleM.
[TokaszaTenbHble
Hcnoab3oBath
ABHCHUA.
yp undposBbie
OcHOBHEIE
pecypcsl s
METO/JTBI PETIECHHS
MOCTPOCHUS
II0Ka3aTCIabHBIX
. rpaduka
ypaBHEHUI N
MoKa3aTebHON
(hyHKIIIH 1
n3y4eHus eé
CBOJCTB.
Haxoauts

peneHus



https://resh.edu.ru/subject/lesson/5498/conspect/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/5569/conspect/
https://resh.edu.ru/subject/lesson/5569/conspect/
https://resh.edu.ru/subject/lesson/3841/start/
https://resh.edu.ru/subject/lesson/3841/start/
https://resh.edu.ru/subject/lesson/5627/main/
https://resh.edu.ru/subject/lesson/5627/main/
https://resh.edu.ru/subject/lesson/5627/conspect/
https://resh.edu.ru/subject/lesson/5627/conspect/

IIOKa3aTCJIbHBIX

ypaBHEHUI
Jlorapupmuuecka | Jlorapudm uncna. | JlaBath https://resh.edu.ru/subject/lesson/3834/c
1 pyHKIHSA. CsoiicTBa ompenesieHue onspect/
Jlorapudmuyecku | jgorapudma. morapudMa Jucia;
e ypasHenus (18 | Jecsaruunbie u JECATHUHOTO 1 https://resh.edu.ru/subiect/lesson/3834/
) HaTypaJbHbIE HATypaJbHOTO main/
JOTapHMEL. Jorapuga. https://resh.edu.ru/subject/lesson/3834/s
Hpeo6pa30vBaHne I/ICHVonL3013aTL tart/
BBIPKCHHH, CBOWCTBa -
R NOTapuGMOB A | hiins:/jresh. edu.ru/subject/lesson/4732/s
JIOTapuUQPMEIL. npeoOpa3oBaHus tart/
norapupMuUecKux |
Jorap H(bMH..quKaﬂ BBIPKCHUH. https://resh.edu.ru/subject/lesson/4732/
dbyaknwys, eé main/
CBOICTBa U Ctpouth rpadux | —
rpadux. aorapupMuuecKkoi
HUcnons3oBanne (yHKIMU Kak
rpaduka QyHKIMH | 0OpaTHOM K
JUTSL pELICHHS NOKa3aTeIbHOM U
YpaBHEHUH. HCII0JIb30BaTh
CBOMCTBA
norapupMuIecKoi
Jlorapudmuuecku byHEIH T
¢ YPaBHCHHA. peuieHus 3aaad4.
OcHOBHBIE
MeToanl pemiennst | Haxoauth
JIOTApUPMHICCKUX | pEIICHHS
ypaBHEHUII. JorapupMHUIECKUAX
PaBHOCHIIEHBIC ypaBHEHHUH ¢
TepexoIbl B IIOMOIIbIO
peumicHuun PaBHOCHUIIBHBIX
JOTapUPMHUIECKUX | MIEPEXOJ0B UK
YpaBHEHUH OCYIIIECTBIISA

MIPOBEPKY KOpHEN

Tpuronomerpuye
CKHe BbIPasKeHHSA
U ypaBHeHus (22

)

CuHyC, KOCUHYC,
TaHT€HC U
KOTaHI'€HC
YHCIIOBOIO
apryMeHTa.
ApkcuHyc,
apKKOCHHYC U
apKTaHT'€HC
YHCIIOBOTO
apryMeHTa.
Tpuronomerpuuec
Kasi OKPY>KHOCTb,
olpeJesIeHHe
TPUTOHOMETPHUUEC
KuX (pyHKIMHA
YHCIIOBOT'O
apryMeHTa.

JlaBaThb
ompeneIeHust
CUHYCa, KOCHHYCA,
TaHTeHCa U
KOTaHreHca
YHCIIOBOTO
apryMeHTa; a
TaK)Ke apKCHUHYCa,
apKKOCUHYyCa U
apKTaHreHca
JHCIa.
IIpumensaTs
OCHOBHBIC
TPUTOHOMETPHUYEC
K#e (POPMYIIBI IS
peoOpa3oBaHUsI
TPUTOHOMETPHUYEC

https://resh.edu.ru/subject/lesson/6314/s
tart/

https://resh.edu.ru/subject/lesson/6320/c
onspect/

https://interneturok.ru/lesson/algebra/10
-klass/preobrazovanie-
trigonometricheskih-
vyrazhenijb/praktika-
trigonometricheskie-vyrazheniya-
profilnyy-uroven



https://resh.edu.ru/subject/lesson/3834/conspect/
https://resh.edu.ru/subject/lesson/3834/conspect/
https://resh.edu.ru/subject/lesson/3834/main/
https://resh.edu.ru/subject/lesson/3834/main/
https://resh.edu.ru/subject/lesson/3834/start/
https://resh.edu.ru/subject/lesson/3834/start/
https://resh.edu.ru/subject/lesson/4732/start/
https://resh.edu.ru/subject/lesson/4732/start/
https://resh.edu.ru/subject/lesson/4732/main/
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OcHoBHEBIE
TPUTOHOMETPHUUEC
KHe QOPMYJIBL.
[IpeobpazoBanue
TPUTOHOMETPHUUEC
KHUX BBIPa)KCHU.
Pewienue tpu

KHUX BBIPAKECHUM.

ITpumeHaTH
thopmyITBI
TPUTOHOMETPUHU
JUTS pEeLLEHUS
OCHOBHBIX THIIOB
TPUTOHOMETpUYEC
KHX YpaBHEHUI

IMocaenoBareabHO
CTH H MPOTPeCcCHH
(10 v)

ITocnenoBarenbHO
CTH, CLIOCOOBI
3a7aHus
MoCaeI0BaTEIHLHOC
Tel. Merton
MaTeMaTH4IeCKOM
HHAYKIIWH.
MOHOTOHHBIE U
OTpaHUICHHEIC
MOCJIeI0BaTEIHLHOC
Tu. Mcropus
aHaju3a
OCCKOHEUHO
MallbIX.

Apudmerndeckas
Y TeOMEeTpUYIecKast
HPOTPECCHUM.

beckoneuno
yOBIBaromas
reoMeTpuyecKas
MIPOTPECCHSL.
Cymma
0ECKOHEYHO
yObIBaroIien
reoMeTpUYECKON
MIPOTPECCHH.
Jluneitnslii n
3KCITOHEHI[HAJIbHBI
i poct. Yucno e.

®dopmyna
CJIOKHBIX
MIPOTICHTOB.
Hcnons3oBanne
TIPOTPECCHH IS
perieHust
pealbHBIX 33134
MIPUKIIATHOTO
xapakTepa

OnepupoBatsh
TMOHSATHSIMH:
MOCIICIOBATEIILHOC
Th, CIIOCOOBI
3a1aHUS
MTOCIICZIOBATEIIEHOC
TEi; MOHOTOHHBIE
Y OTPaHUYCHHBIC
TTOCIICZIOBATEIIEHOC
TH; UCCJIEIOBATh
MOCJICOBATEIILHOC
TH Ha
MOHOTOHHOCTbH H
OTPaHHYEHHOCTb.
IHonyyars
npeacTaBjIeHHE
00 OCHOBHBIX
UesX aHajan3a
OCCKOHEUHO
MaJIbIX.

JlaBaThb
onpeaeneHne
apudmernaeckoi
Y TEOMETPUYECKON
NPOTPECCHH.

Joka3biBaTh
CBOMCTBA
apupMETHIECKOU
Y TEOMETPUYECKOHN
MIPOTPECCHH,
HAXOJUTh CYMMY
YJICHOB
MIPOTPECCHH, a
TaKKE CyMMY
YJICHOB
OecKOHEYHO
yObIBatoIIeH
reoMeTPUYECKON
MIPOTPECCHUH.
Hcnoan3oBarb
MIPOTPECCHH TS
petieHus 3aaaq

https://resh.edu.ru/subject/lesson/4921/c
onspect/

https://resh.edu.ru/subject/lesson/4921/s
tart/

https://resh.edu.ru/subject/lesson/4921/
main/

https://resh.edu.ru/subject/lesson/5223/c
onspect/

https://resh.edu.ru/subject/lesson/5223/
main/

https://interneturok.ru/subject/algebra/cl
ass/10
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MIPUKJIQHOTO
XapakTep.

IIpumeHsATH
(opmyiy
CJIOHBIX
MIPOIEHTOB JIJIs
peleHus 3a1a4d u3

peanbHOU

HPAKTHKA
HenpepsbiBHbIe HemnpepbiBHbIE OnepupoBartb https://resh.edu.ru/subject/lesson/6112/c
GyHKIHH. GbyHKIMY 1 UX MOHATHSIMH onspect/
IIpousBoanas (20 | csoiictBa. Touka GbyHKIUSA

)

paspebiBa.
ACUMITOTHI
rpauKoB
GyHKUUI.
CaoiicTBa
byHKIMIA
HETIPEPBIBHBIX HA
oTpe3ke. Meton
HHTEPBAJIOB IJIS
perneHus
HEPaBEHCTB.
IIpumenenue
CBOIICTB
HETIPEPBIBHBIX
byHKIHIA 15
peleHus 3a1ad.

IlepBas u BTOpas
MIPOU3BOIHBIE
(hyHKIHH.
Ompenencuue,
FeOMETPUYECKUN U
(mznyeckmit
CMBICI
MIPOU3BOJHOM.
YpaBHeHue
KacaTeJIbHOM K
rpaduky
(hyHKIHH.

ITIpousBoaHbIE
3JIEMEHTapPHBIX
(hyHKIHIHA.
ITIpousBoaHas
CYMMBI,
MIPOM3BECHHUS,
YaCTHOTO U
KOMIIO3HUIINU
hyHKIIHI

HeTIpepbIBHAs Ha
OTpe3Ke, TOUKa
paspbiBa QyHKIHH,
acUMITOTa
rpaduka QyHKINM.

IIpuMeHsATH
CBOMCTBa
HEPEPBIBHBIX
byHKIUH IS
peuieHus 3amay.

OnepupoBatsh
NOHATUSIMH.
nepBas U BTOpast
MIPOU3BOHBIE
hyHKIIHIH;
MOHUMATh
(hm3mueckuii u
reoMEeTPUUYECKUI
CMBICIT
MIPOU3BOJHOM;
3aMMchIBaTh
ypaBHEHUE
KacaTeJIbHOM.

BoruuciasaTh
MIPOU3BO/IHEIC
CYMMBI,
TIPOM3BEICHMUS,
YacTHOT'O U
CIIOKHOH
(hyHKINH.

HN3yuarts
IIPOU3BOJIHBIE
3JIEMEHTApPHBIX
GbyHKIUH.

Hcnoan3oBath
T€OMETPUYECKUN U
(hM3UIeCKUiA

https://resh.edu.ru/subject/lesson/6112/
main/

https://interneturok.ru/lesson/algebra/10
-klass/chislovye-funktsii/svoystva-

funktsiy

https://resh.edu.ru/subject/lesson/4923/c
onspect/

https://resh.edu.ru/subject/lesson/4923/
main/

https://resh.edu.ru/subject/lesson/3954/
main/

https://resh.edu.ru/subject/lesson/6114/c
onspect/
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CMBICT
MIPOU3BOIHOMN /IS
perieHus 3aaa4

HoBTOpEHME,
00001IeHME,
CHCTeMATH3AIUS
3HaHuUil (2 1)

OcCHOBHBIC
MOHSATHSA Kypca
anreOpbl U HaYa
MaTeMaTHYECKOrO
anammsa 10
KJ1acca,
000011IeHNE U
CHUCTEMaTH3aIs
3HAHUMN

IpumensaTs
OCHOBHBIC
MOHSTHS Kypca
anreOpsI U HavaI
MaTeMaTu4ecKoro
aHam3a s
peLeHus 3a1a4 u3
peanbHOM KU3HU U
JPYTUX MIKONBHBIX
pEeAMETOB

11 kaacc (140 yacoB)

Ha3zBanmue OcHoBHOE OcHOBHBIE BUABI 0P
pasaena (TeMbl) | coaep:KaHHe AesATeTbHOCTH
(K0JIMYeCcTBO pa3zeisa (TeMbl) | 00y4arOMXCsH
4acoB)
HccaenoBanue ITpumeHenne CtpouTth rpaduk https://resh.edu.ru/subject/lesson/6124/c
$yHknuii ¢ MIPOM3BOJHON K | KOMIIO3HLIUU onspect/
NMOMOIIbI0 HCCIIEZIOBAHUIO GbyHKIUH ¢
MPOU3BOIHOI ( (dhyHKTIHI HA MIOMOIIIBIO https://resh.edu.ru/subject/lesson/6115/tr
24 4) MOHOTOHHOCTb U | 3JIEMEHTapHOI0 ain/
IKCTPEMYMBL. UCCIIEIOBAaHUS U
Haxoxnenue CBOMCTB
HauOOJBINETO U | KOMITO3HITUH.
HauUMEHBIIETO Ctpours
3HAYCHUS T€OMETPHYECKHUE
HEIPEPBIBHOMN 00pa3bl ypaBHEHUH 1
(dhyHKIIIHA Ha HEpaBEHCTB Ha
OTpE3KE. KOOpAWHATHON
[TpumeHnenue MJIOCKOCTH.
MIPOM3BOTHOMN HUcnoab3oBaTh
JUTS HAXOXKJIEHUS | TIPOM3BOIHYIO JIIS
HAWIY4IIero UCCIIEIOBaHUS
peuieHus B (GhyHKIMY Ha
MIPUKJIATHBIX MOHOTOHHOCTb U
3a/a4ax, JUIs 3KCTPEMYMBI;
OTIpe/IeIeHUS HAXOJ/IUTh
CKOPOCTH U HanOOJIbIIICE U
YCKOpEHHS HaVMEHBIIIee
mpotiecca, 3Ha4YeHUs QYHKIINU
3aJ]aHHOTO HETPEPHIBHOMN Ha
dopmynoit nim OTpe3Ke; CTPOUTH
rpaduKoM. rpadukn QyHKIHIA
Komnosurus Ha OCHOBaHUU
(hyHKIUH. MIPOBEIEHHOTO
I'eomeTpuueckue | ucciaeqoBaHUA.
o0pa3sl Hcnoab3oBaTh
ypaBHEHUH U MIPOU3BOHYIO IS
HEPaBEHCTB Ha HaXO0)KJICHHS
KOOpJMHATHON HaWTy4lIero
IUIOCKOCTH peleHus B
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MIPUKIIAAHBIX, B TOM
qucIe
COLIMATbHOAKOHOMUY
€CKHX, 3a7jauax, s
OTpeseIeHus
CKOPOCTH U
YCKOpEHHUsI Ipoliecca,
3aJIaHHOTO
thopmyoit nnm
rpaduKoM.
Honyyars
MIPEJCTaBICHHUE O
IIPUMEHEHUH
MIPOU3BOJIHOM B
Pa3IMYHBIX OTPACIIX
3HAHUU

IlepBooGpa3nas
u uHTerpai (12

)

[TepBooOpa3Has,
OCHOBHOE
CBOMCTBO
epBOOOPA3HBIX.
[lepBooOpazHbie
3JIEMEHTaPHBIX
GyHKUUH.
IIpaBuna
HaXO0XKJICHUS
MePBOOOPA3HBIX.

HNurerpan.
I'eomerpuueckn
W CMBICIT
HHTErpana.
Brrunciaenne
ONPENEIEHHOTO
HWHTETpajia mno
hopmye
Herorona —
JletiOuuna.

ITpumenenue
WHTeTpaja Jjs
HaXO>KACHUS
mioIagen
TUIOCKHUX (QUTYD
u 00bEMOB
reOMETPUIECKUX
TeIl.

IIpumepsl
peuieHuit
mddepenpans
HBIX YpaBHEHUH.
MaremaTuuecko
e
MOJIETTMPOBaHKE
peabHbIX
MIPOLIECCOB C
[IOMOILBIO

g depennmab

OmnepupoBats
MOHATUSIMU:
nepBooOpasHas u
onpenenéHHbII
uHrerpan. Haxonurb
TIepBOOOpa3HBIC
3JIEMEHTAPHBIX
hyHKINH 1
BBIUUCIIATH UHTETPA
o Gopmyiie
Herorona —
Jleiibonma.
Haxoauts miomanu
Iockux Quryp u
00BEMEI TEIl C
TTOMOIIIEIO
OIIPEACIIEHHOTO
UHTETpaia.
3HAKOMHUTHCS C
MaTEeMaTHIECKUM
MOJICJIMPOBAHIEM Ha
npuMepe

mrd GepeHImanbHBIX
YpaBHECHUI.
IMonyyars
MpeICTaBICHUE O
3HAYCHUU BBEICHUS
MOHATHS UHTETpalla B
pa3BUTUHI
MaTeMaTHUKH
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art/

https://resh.edu.ru/subject/lesson/4163/
main/

https://resh.edu.ru/subject/lesson/4163/c
onspect/

https://interneturok.ru/lesson/repetitorski
y-proekt/prakticheskie-zanyatiya-po-
podgotovke-k-ege-po-matematike/tema-
4-pokazatelnye-i-logarifmicheskie-
funktsii-trigonometriya/integral
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HBIX YPABHEHUM

I'paduxn
TPUTOHOMeTpHYe
CKHX (pyHKIHIA.
Tpuronomerpuy
ecKue
HepaBenctBa (16

1)

Tpuronomerpuy
eckue (pyHKIuH,
HX CBOIMCTBA U
rpaduKH.

OT10op KOpHEH
TPUTOHOMETPHUYE
CKUX YpaBHEHUI
C IOMOUIBIO
TPUTOHOMETpPUYE
CKOM
OKPYKHOCTH.
Pewmenune
TPUTOHOMETpUYE
CKUX HEPaBEHCTB

Hcnosb3oBath

M pOBBIE PECYPCHI
JUTS TIOCTPOEHUS
rpaduKoB
TPUTOHOMETPUUECKH
X (OYHKIIUA U
HU3YYCHUS UX
CBOICTB.

Pemartp
TPUTOHOMETPUYECKH
€ YpaBHECHHUS U
OCYIIECTBIISTh 0TOOP
KOpHEH C IIOMOIIBI0
TPUTOHOMETPUYECKO
1 OKPYKHOCTH.
IIpuMeHsATHL
hopmyITel
TPUTOHOMETPUH JIJISt
peIIeHus] OCHOBHBIX
THUIIOB
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onspect/
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art/
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onspect/

https://interneturok.ru/lesson/algebra/11-
klass/bzadachi-iz-egeb/urok-10-
trigonometricheskie-funkisii-
trigonometricheskie-uravneniya-i-ih-

TPUTOHOMETPHUIECKHI
X HEPaBEHCTB.
Hcnouab3oBath
IU(PPOBBIE pECYpPCHI
JUTS IOCTPOEHUS 1
MCCIICOBaHUS
rpadukoB QyHKIHIHA
Hppaunonanbn | OCHOBHBIC IpumensiTh https://resh.edu.ru/subject/lesson/5569/st
ble, METO/IbI CBOMCTBA art/
nokKa3zaTejibHble | PEIICHU MOKa3aTeTbHON U
u MMOKA3aTEeNBHBIX | JIoTapu(pMHUIECKOM https://resh.edu.ru/subject/lesson/5569/
JorapupmMmuyeck | U ¢dyHKIHH K pemennio | main/
He HepaBeHCTBa | Jorapu(MUUYEcK | MOKa3aTeIbHbIX U
(24 9) HX HEPABEHCTB. | JIOTapr()MHUUIECKUX https://resh.edu.ru/subject/lesson/4731/st
OCHOBHEIE HEPaBEHCTB. art/
METOIbI O0ocHOBaTH
peleHus PaBHOCHIIBHOCTh https://resh.edu.ru/subject/lesson/4731/c
UPPAIMOHANBHBI | TIEPEXOIO0B. onspect/
X HEPABEHCTB. Pemats
I'paduueckue UppalroOHANbHBIE 1 https://resh.edu.ru/subject/lesson/3852/c
METO/TBI KOMOWHHPOBAHHBIE onspect/
peueHus HEpaBEHCTBA, C
UPPAIMOHATBHBI | TOMOIIBIO https://resh.edu.ru/subject/lesson/3852/
X, PaBHOCHIBHBIX main/
MTOKA3aTEeNBHBIX | TIEPEXO0/I0B.
u Hcnoas3oBath https://resh.edu.ru/subject/lesson/3852/
JorapuPMHUYIecK | rpapuUecKue main/199123/
VX YpaBHEHUI U | METOMBI M CBOHCTBA
HEPaBEHCTB BXOJISIINX B https://interneturok.ru/lesson/algebra/11-
ypaBHEHHUE WK klass/bzadachi-iz-egeb/urok-5-
HEPABEHCTBO logarifmicheskie-neravenstva-sistemy-
byHKIMR 115 logarifmicheskih-neravenstv-praktika
peulenus 3aga4yu
KommiiekcHbie KomruiekcHbie OnepupoBaTtb https://resh.edu.ru/subject/lesson/4115/c
yncaa (10 4v) YHca. TMOHATUAMM onspect/

Anrebpanueckas

KOMIIICKCHOC YHCJIO
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u
TPUTOHOMETpHYE
ckast GopMsI
3aricu
KOMIIJIEKCHOTO
qHCIIa.

Apudpmerniaeckn
€ OIepaIuu ¢
KOMILIEKCHBIMU
YUCIIaMHU.
Uzobpaxenune
KOMIUTIEKCHBIX
yuces Ha
KOOPAHHATHOU
IJIOCKOCTH.
dopmyna
Myagpa. Kopuu
N-o0ii cTeneHu u3
KOMIUIEKCHOTO
qHCcTa.
IIpumenenue
KOMIUTEKCHBIX
YHCeI A
perieHus
(u3nyecKux u
TE€OMETPHYECKIX
3a/a4

U MHOKECTBO
KOMIDIEKCHBIX YHCEI.
IIpeacraBasaTh
KOMIUIEKCHBIE YHCTIa
B areOpanyecKoi u
TPUTOHOMETPHIECKO
i popme.
BbInoHATHL
apumMerndeckre
OTIepaIuy ¢ HUMH.
N3o0paxatb
KOMIUIEKCHBIE YHCTIa
Ha KOOPAWHATHOMN
TUIOCKOCTH.
IIpumeHsATH
¢dopmyny Myaspa u
MIOJTy4aTh
MIPEJCTaBJIEHHUE O
KOPHSX N-0# CTeTeHn
13 KOMILIEKCHOTO
YHUCTa.
3HAKOMUTHCH C
MIpUMEpaMH
MPUMEHEHUS
KOMIUIEKCHBIX YHCEI
JUTSL peLIeHUs
TEOMETPUUIECKUX U
(hm3nyecKux 3agad

https://resh.edu.ru/subject/lesson/4115/
main/

https://resh.edu.ru/subject/lesson/4115/st
art/

https://interneturok.ru/lesson/algebra/10-
klass/effektivnye-kursy/kompleksnye-
chisla-profilnyy-uroven-chast-2-
operatsii-s-kompleksnymi-chislami

HarypajibHble U
neable ynciaa (10

1)

HarypanbHeie u
LieJIbIe YHUCTa.
[Ipumenenue
MIPU3HAKOB
JENN- MOCTH
LIeJIBIX YHCe,
HOJl u HOK,
OCTaTKOB I10
MOJAYJIIO,
aIropuT™Ma
EBxmnna o
peieHus 3aaa4
B LEJIBIX YHCIaX

OmnepupoBats
NOHSATUSIMMU .
HATypaJIbHOE U 1IeTI0e
YHCIIO, MHOYKECTBO
HATYPaJIbHBIX H
TCJIbIX YHUCCII.
Hcmons3oBarh
HpI/ISHaKI/I JCIIMMOCTHU
LEIBIX YHCETT;
OCTaTKU 1O MOAYJIIO;
HOJ u HOK
HaTypaJIbHBIX YHUCET;
anroputMm EBkinna
JUTSL pelIeHus 3a7a4.
3anuceiBaTh
HaTypaJbHbIE YUCIIA
B Pa3IUIHBIX

https://resh.edu.ru/subject/lesson/5255/c
onspect/

https://resh.edu.ru/subject/lesson/4730/
main/

https://interneturok.ru/lesson/idei-i-
smysly/matematika-za-20-
urokov/spisok-urokov/chast-1-
naturalnye-chisla-tselye-chisla

TO3UITHOHHBIX
CHCTEMax CUMCIICHHUS

CucreMmsl Cucrema n OnepupoBatb https://resh.edu.ru/subject/lesson/3812/c

PAIMOHAJILHBIX, | COBOKYITHOCTh MOHATHSIMH onspect/

HPPANMOHAJIbHBI | YPABHCHHUH. cucTeMa u

X PaBHOCWILHBIE COBOKYITHOCTh https://interneturok.ru/lesson/algebra/9-

NOKA3ATEIBHEIX | CHCTEMBI U ypaBHEHUH 1 klass/itogovoe-povtorenie-kursa-

u CHCTEMBI- HEPABCHCTB; algebry-9go-klassa/ratsionalnye-

Jorapu()MuuecK | CIEACTBHS. pelieHre CUCTEMbI neravenstva-i-ih-sistemy-sistemy-

UX YpaBHEHHUIH OcHOBHBIE WK COBOKYITHOCTH; uravneniy

(12 v) METO/IbI paBHOCWIIbHBIE

PEHICHUA CUCTEM

CUCTCMBI U CUCTCMBbI-

https://resh.edu.ru/subject/lesson/5569/st
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u CJIEICTBHS. art/
coBokynHoctedl | HaxoauTs penieHus
PaIOHAIBHBIX, | CHCTEM U https://resh.edu.ru/subject/lesson/4732/st
HppAaLMOHANbHBl | COBOKYITHOCTEH art/
X, LIEJIBIX
MOKa3aTeNbHBIX | PallMOHAIBHBIX, https://interneturok.ru/lesson/repetitorski
u UppalMOHANBHBIX, y-proekt/prakticheskie-zanyatiya-po-
norapu(MHUYECK | MOKa3aTeIbHBIX U podgotovke-k-ege-po-matematike/tema-
UX ypaBHEHUH. norapuGMUIeCcKux 3-pokazatelnye-i-logarifmicheskie-
[Tpumenenue ypaBHEHUH U funktsii-
ypaBHEHUH, HEPaBEHCTB. trigonometriya/logarifmicheskie-
CHCTEM H IpumMeHITH uravneniya-neravenstva-i-ih-sistemy
HEPaBEHCTB K CUCTEMBI YpaBHEHU I
pelIeHuIo K PELICHUIO
MaTeMaTUYEeCKNX | TEKCTOBBIX 3a7a4 U3
3aJa4 1 3a7a4 U3 | pa3MyHbIX 00nacTen
Pa3IUYHBIX 3HAHUU U peabLHON
oOjacTeli HAYKH | JKU3HU;
1 peanbHOI WHTEPIPETHPOBATH
KHU3HU, MOJTyYeHHBIE
WHTEPIpPETalus | pelieHus.
MOy YEeHHBIX HUcnons3oBarsb
pe3yIbTaToB M POBHIE PECYPCHI
3anaum ¢ Panmonanphbie, | BuIOHpaTh criocod https://resh.edu.ru/subject/lesson/4145/st
napamMeTpamMu UppalUOHANBHBl | PEHICHUS art/
(16 v) e, palMOHANIbHBIX,
MOKa3aTeNbHbIC, | UPPAIMOHAIBHBIX, https://resh.edu.ru/subject/lesson/4145/
jorapuMHUYEcK | MOKa3aTeIbHBIX, main/
ue u JorapupMUIecKux u
TPUTOHOMETpHYE | Tpuronomerpuuecku | hitps://interneturok.ru/lesson/repetitorski
CKHUE ypaBHEHUS, | X YpaBHECHHU U v-proekt/prakticheskie-zanyatiya-po-
HEepaBeHCTBA U HEPaBEHCTB, podgotovke-k-ege-po-matematike/tema-
CHUCTEMBI C coziepkarux Moayiau | 8-poviorenie-reshenie-
napameTpamMu. Y TIapaMeTpahl. zadach/povtorenie-reshenie-zadaniy-s-
IToctpoenue u IIpuMeHsATH parametrom
HCCIIEZIOBaHNE rpaduuecKue u
MaTeMaTUYECKNX | aHAJTUTHYECKUE
MoJienen METOAbI s
pearbHBIX pernIeHus ypaBHeHUI
CHUTyaluii ¢ Y HEPaBEHCTB C
TTOMOIIIBIO rapaMeTpamu, a
ypaBHEHUH, TaKXXe UccieoBaHue
CHUCTEM (GbyHKIUH MeToaMu
ypaBHEHUH H MaTeMaTHYECKOT0
HEPaBEHCTB C aHaImM3a.
rapaMeTpaMmu Ctpours u
HCCIeI0BATh
MaTeMaTUIEeCKHe
MOJIEITU peabHbBIX
CUTYalUi ¢
MIOMOIIIBIO
YpaBHEHUIA,
HEPaBEHCTB U CHCTEM
C TIapaMeTpamu
IMoBTOpEHne, OcHOBHEbIE MoaeaupoBaTth https://interneturok.ru/subject/algebra/cl
00001IeHNe, MOHATHS U peanbHbIe cutyanun | ass/10
cHUCTeMaTH3alUsl | METOMBI Kypca, Ha SI3bIKE auredphl,
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3HaHui (16 ) 00o01IeHHEe U COCTABJISATH
CHCTEMAaTH3alMsl | BBIPAXKCHUS,
3HAHUU ypaBHEHUS,
HEpPaBEHCTBA U MX
CHCTEMBI 110
YCIIOBHIO 33/1a4H,
UCCIIE0BATh
MOCTPOCHHBIE
MOJEIH C
UCIIONTb30BaHUEM
anmapara aiareOpsl,
HHTEPNPEeTHPOBATH
MOJIy4EHHBIN
pe3yJbTart.
IIpumeHsATH
hyHKIMH IS
MOJEITUPOBAHUS U
HCCIIeIOBaHUS
peabHBIX
MIPOLIECCOB.

Pemats
NpUKJIaJHbIE 3a]a4H,
B TOM YHCIIE
COLMAIbHOOKOHOMHUY
€CKOT0 "
¢uzngeckoro
xapakrepa,
CPEACTBAaMH JITeOpEI
Y MaTeMaTUYECKOT0
aHaIM3a

PABOYASA TPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS
LIEJIM U3YYEHHA YYEBHOI'O KYPCA

l'eomerpust sBnsieTcs OogHMM H3 0a30BBEIX KypCcOB Ha YpOBHE cpemHero oOmero oOpa3oBaHMs, TaK Kak
ofecrieunBaeT BO3MOXKHOCTh U3YYEHHs JAWCIMIUIMH €CTECTBEHHOHAYYHOH HANpaBICHHOCTH U  IPEAMETOB
FYMaHUTAPHOTO [HKJIA. [lOCKOJIbKY JIOTMYECKOe MbIIuieHHe, (HOpMUpYyEeMOe IpU HM3YYCHHH OOYHYarOI[MMUCS
MOHSTUMHBIX OCHOB réoMETpum, Npu AOKA3aTCIILCTBE TCOPEM U MOCTPOCHHUU HETIOYKH JIOTHUYCCKUX yTBep)K}:[eHI/Iﬁ
npu peImeHUHU TeOMETPUUCCKUX 3adad, YMCHHC BbLIIBUI'aTb MW OIPOBEPrarb TrUINOTE3blI HEIMOCPEACTBEHHO
UCTIOJIB3YIOTCS IPU PEIICHNH 33/a4 eCTECTBEHHOHAYYHOTO LKA, B YACTHOCTH (PU3MUECKHX 3a71ad.

Lens ocBoeHusi mporpammbl  yueOHOro Kypca «['eomeTpusiy Ha yriayOnEHHOM YpOBHE — pa3BUTHE
WHJUBHUYalIbHBIX CIIOCOOHOCTEH O0O0Yy4aloUMXcs NPU H3yYeHHUH T'€OMETPUH, KaK COCTABISIONICH MpeIMEeTHON
obnactu «Marematruka U HH(GOPMATHKa» Yepe3 00eCIIeYCHUE BO3MOKHOCTH TPUOOPETEHHSI U UCIIOIb30BaHUs 0oJice
rIIyOOKUX TeOMETPHYECKUX 3HAHUN M JICHCTBUi, crieln(UUHBIX T€OMETPHH, M HEOOXOJUMBIX JUISl YCIIEIIHOTO
po(eCcCHOHAIBHOTO 00pa30BaHusl, CBI3aHHOTO C UCIIOJIb30BAHUEM MATEMAaTHKH.

[IpropureTHBIMU 3a/auaMy Kypca T'€OMETPUHM Ha YIriyOJEHHOM ypOBHE, PACIIUPSIOIIMMH W YCHIJIMBAIOLIMMHU
Kypc 0a30BOr0 YpOBHS, SIBIISFOTCS:

®  paciIMpeHHe MPEJCTaBICHHUS O TEOMETPHM KaK YacTH MHUPOBOH KYIbTYPhl U (DOPMHPOBAHHE OCO3HAHUS
B3aUMOCBSI3H TEOMETPUH C OKPYXKAIOIIUM MUPOM;

e  (opMHpOBaHHE TIPEJCTABICHHS O IPOCTPAHCTBEHHBIX (UIypax KaKk O BaXHEHIIMX MaTeMaTHYeCKUX
MOJIEIISIX, TIO3BOJISIIONIUX OMUCHIBATH U U3y4aTh PAa3HbIC SBICHUS OKPYKAIOIIET0 MUPA; 3HAHHE MOHATUHHOTO
anmnapata no paszaeny «CTepeoMeTpus» MIKOJIBHOIO Kypca FeOMETPHUH;

e  (QopMupOBaHHE YMEHHUS BJIAJETh OCHOBHBIMU IOHATHSIMH O MPOCTPAHCTBEHHBIX (UI'ypax M MX OCHOBHBIMHU
CBOWCTBaMH; 3HAHNE TeopeM, (opMys M yMEHHE MX NMPUMEHATh; YMEHHS JJOKa3bIBaTh TEOPEMBI M HAXOAUTH
HEeCTaHAPTHBIE CIIOCOOBI PEIICHHS 3a/1aY;

e (opMHpoBaHHE YMEHHs paclio3HaBaTh Ha YEPTEkKax, MOJIENSX M B pPealbHOM MHUpPE MHOTOI'DAaHHUKH W Tejia
BpalIeHNUs; KOHCTPYHPOBATh T€OMETPUIECKUE MO/ICIIH;




e (opMHpOBaHHE TOHMMAHUS BO3MOKHOCTH AaKCHOMAaTHYECKOTO IIOCTPOCHUSI MaTeMaTH4eCcKHX TEOpHui;
(hopMHpOBaHNE MOHUMAHHS POJIM AKCHOMATHKH NP TIPOBEICHUN PACCyKICHUI;

e  (opmMHpoBaHNE YMEHHUS BIaJCTh METOAAMH J0Ka3aTeIbCTB U JITOPUTMOB PEIICHHS; YMEHHUS UX IPUMEHSTh,
MIPOBOANTH JOKA3aTENbHBIE PACCYKICHUS B XOAE PEIICHHUS CTEPEOMETPUYECKMX 3agad M 3a1ad C
MIPAKTHYECKUM COJAEpXKaHUEM; (OPMHUPOBAHHE IIPEACTABICHUS O HEOOXOAMMOCTH JOKa3aTeNIbCTB MPHU
000CHOBAHUN MaTEMaTUYECKUX yTBep)K)]eHI/If/'I U poJiM AaKCHMOMATUKHM B TPOBCIACHUN ACAYKTUBHBIX
paccyxaeHui;

e pa3BUTHE M COBEPIICHCTBOBAHWE WHTEIUICKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0Oydarommxcs,
[I03HABATEIbHON aKTUBHOCTH, HCCIIEA0BATEIBCKUX YMEHUH, KPUTUYHOCTH MBIIUIEHHS, HHTEPEca K U3ydEHHUIO
reoMeTpuH;

e (opmupoBaHue (YHKIMOHATBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOM TI'EOMETPHUU: YMEHHS PACMO3HABATh
MIPOSIBIICHUS] TEOMETPUUECKUX HMOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B pEabHBIX KU3HEHHBIX CUTYAIUSIX U
OpU W3Y4YEHHH JPYyruX y4eOHBIX MPEIMETOB, IMPOSBICHUS 3aBHCHMOCTEH W 3aKOHOMEPHOCTEH,
MOJCINPOBaHUA PCAIbHBIX chyaunﬁ, HCCICAOBAHUA TMTOCTPOCHHBIX MOﬂeﬂeﬁ, HUHTEpHOpETaiun MOJTYyYCHHBIX
pe3yNbTaToB.

OcHOBHBIE copaepkaTenbHble JHHUU Kypca «['eomerpmm» B 10—I11 kmaccax: «IIpsMble W TUIOCKOCTH B
MIPOCTpaHCTBE», «MHOTOrpaHHUKI», «Tena BpameHus», « BeKTopsl 1 KOOpAWHATHI B IPOCTPAHCTBEY, «JIBHKEHUS B
MIPOCTPAHCTBEY.

CdopmynupoBanHoe B DenepaibHOM TIOCYHapCTBEHHOM O00pa30BaTEIbHOM CTaHAApTe CPEJHEro oOIiero
oOpazoBaHusl TpeOOBaHHE «YMETh ONEPUPOBATH MOHSITUSMIY», PEICBAHTHBIX T€OMETPUH HA YriIyOJIEHHOM YpOBHE
oOydenust B 10—11 kimaccax, OTHOCHTCSI KO BCEM COJEp)KaTeIbHBIM JIMHUSAM Y4eOHOTro Kypca, a (OpMHpOBaHUE
JIOTHYECKUX YMEHHH paclpelersieTcss He TOJBKO IO COAEPXKATENbHBIM JIMHUSAM, HO W IO TOJaM OOYydYeHHS.
Conepxxanne 00pa30BaHMs, COOTBETCTBYIONIEE MPEAMETHBIM pe3yibTaTaM ocBoeHHs llpumepHoil paboueit
MIPOTPaMMBI, pacHpeeIEHHBIM 0 ToAaM 00y4eHHsI, CTPYKTYPHPOBAHO TaKMM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHIMIIHATBHEIM BOIIPOCcaM 00ydaroluecs o0paanich HEOJHOKPATHO. JTO MO3BOJISIET OPTaHU30BATh OBIIA/ICHNE
TCOMETPUUCCKMMU TIOHATUAMHU U HAaBBIKaAMU IIOCJICAOBATCIIBHO W IOCTYHNATCIIbHO, C CO6J'IIO}1€HI/ICM IIpUHIMUIIA
MIPEEMCTBEHHOCTH, @ HOBBIEC 3HAHMS BKIIIOUATh B OOIIYIO CUCTEMY F€OMETPUYECKUX TPE/ICTABICHUI 00ydJaronuxcs,
pacmpsis ¥ yriryousist e€, o0pasyst IpoYHbIe MHOKECTBEHHBIE CBSI3H.

[lepexon kK N3y4EHUIO TEOMETPHUH Ha YIIIyOJIEHHOM ypOBHE MTO3BOJISICT !

— co3maTh ycioBHA IS muddepeHnuanuy o0ydeHHs, IOCTPOCHUS HHIMNBHIYAIbHBIX 00pa30oBaTEIbHBIX
nporpamM; 00€CIeUHTh yriyOJEHHOE H3y4eHHE TEOMETPHM KaK COCTaBIJSIIOIICH y4eOHOro mpeaMera
«Maremartukay;

— HOJTOTOBUTH 00YJaIOIINXCS K TIPOJIOJDKEHUIO H3YUSHHUST MaTeMaTHKH ¢ y4E€TOM BeIOOpa Oyyiei npodeccun,
obecrieynBas MPEEeMCTBEHHOCTh MEX Ty OOIINM U MPO(ecCHOHATFHBIM 00pa30BaHNEM.

MECTO YYEBHOI'O KYPCA B YUEBHOM ITJIAHE

B ydebHOM 1uTaHe Ha W3ydeHHWE YrIyOn€HHOTO Kypca reomerpuu B 10—I11 kimaccax oTBOmUTCS HE MeHee 3
y4eOHBIX YacoB B HEAEGNIO B TEUEHHE KaKAOTo roja oOydeHHsI, BCEro 3a JBa rojga oOydyeHuss — He menee 210
y4eOHBIX 9acoB.

INIAHUPYEMBIE ITPEJJMETHBIE PE3YJIbTATBI OCBOEHU A
PABOYEM I[TPOI'PAMMBI (ITO TOJAM OBYUYEHM )

OcBoenne yue6HOTO Kypca «['eoMeTpus» Ha YpOBHE CpPEIHEro oo0Iero oOpa3oBaHHs JOJDKHO 00ECTICUYHBATH
JIOCTIIKCHHUE CIIEAYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 knace

e (CB0OOJHO OIEPUPOBATH OCHOBHBIMHM TOHSATHSMHM CTEPEOMETPHM IPU pPELIEHHHM 3aJad W HpPOBEJCHHU
MaTEeMaTHYeCKHX PacCyKICHUH.

e JIpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICACTBHS U3 HUX IIPU PEUICHUH T€OMETPHUYECKUX 33/1a4.

e KiaccudunmpoBaTh B3aMMHOE pacrojIoKeHHe MPSIMBIX B IIPOCTPAHCTBE; IUIOCKOCTEH B IPOCTPAHCTBE; MPSIMBIX
U IUIOCKOCTEH B IIPOCTPAHCTBE.

e (CB0oOOJHO oOMHEPHPOBATH MOHATUSIMH, CBSI3AHHBIMH C YIJIaMH B IIPOCTPAHCTBE: MEXKAY NPAMBIMH B
NPOCTPAHCTBE; MEXY IPSIMOH U IIIOCKOCTBIO.

e  (CB0OOJHO OIIEPUPOBATH NOHATUSIMHU, CBA3aHHBIMU C MHOTOTPDAaHHUKAMH.

e (CBOOOJHO pacro3HaBaTh OCHOBHBIC BHIBl MHOTOTPAaHHUKOB (MpHU3Ma, IUPAaMUAA, TPSIMOYTOJIbHBIN
TapaJuleNenumesn, Kyo).

e  KiaccudunupoBaTh MHOTOTPaHHUKH, BEIOWpast OCHOBAHMS JUTS KITacCU(DUKALINH.

° CBO6OI[HO ONI€pUPOBATH MOHATHUAMU, CBA3AHHBIMU C CCUCHUEM MHOTOTI'PAaHHUKOB IIJIOCKOCTBIO.



BhImosHATE MapaienbHoe, HEHTPAIFHOE M OPTOTOHAIBHOE TPOSKTUPOBAHNE (PUTYP HA TUIOCKOCTH; BHITIOIHSTh
n300pakeHus PUTYp Ha TIIOCKOCTH.

CtpouTh cedeHHs MHOTOTPAaHHHUKOB Pa3IMYHBIMH METOJAMH, BBIIIOIHATH (BBIHOCHBIC) IJIOCKHE YEPTEKH U3
PHCYHKOB NPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

BbruncsTe IUIOmaqM MOBEPXHOCTEH MHOTOTPAHHUKOB (IpH3Ma, NHpaMHlia), TEOMETPHYECKHX Tell C
TIpuMeHeHneM (Gopmyi.

CB0OOJTHO ONEpPHPOBATh TOHITHUSIMH: CHMMETPUSI B IIPOCTPAHCTBE; IIEHTP, OChb U IUIOCKOCTh CHMMETPHH;
LEHTP, OCh U INIOCKOCTh CUMMETPHU (UTYPHI.

CB00OJHO OTIEPUPOBATH TIOHATHSIMU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOPAWHATAM B IPOCTPAHCTBE.
BbInonHATE IEMCTBUS HAZl BEKTOPAMHU.

PemaTp 3aaun Ha 10Ka3aTENbCTBO MATEMATHUECKUX OTHOLICHUI M HAXOXKICHHE T€OMETPUYECKUX BEJIMYNH,
MIPUMEHSST M3BECTHBIE METOJBI NPH PEHICHHHM MaTeMaTHYECKUX 3a/ad IOBBIIIEHHOTO W BBICOKOT'O YPOBHS
CJIOKHOCTH.

[TpumeHATh mpocTeHIMe MPOrpaMMHBIE CPEICTBA M AIEKTPOHHOKOMMYHHKAIIOHHBIE CHCTEMBI IIPH PEIICHUH
CTEPEOMETPUYECKHX 3a7ad.

W3Bnekath, mpeoOpa3oBbIBaTh M HMHTEPIPETHPOBATH WHPOPMAIHIO O IMPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, npeiCcTaBICHHYIO Ha YepTEXKaxX U PUCYHKaX.

[TpuMeHsTh TOJTydeHHbIC 3HaHUS Ha TPaKTUKE: CPAaBHUBATh W aHAJIM3UPOBATh PEAIbHBIC CUTYAILUH, TPUMEHSTD
W3y4YCHHBIC IIOHATUS B IPOIECCE IIOMCKA PEIICHHS MaTeMaTHYeCKH CQOPMYINPOBAHHOW NpOOIIEMBbI,
MOJICTUPOBATh pEaJbHBIE CHUTYallMd Ha S3bIKE T'€OMETPHUH, WCCIENOBATh IIOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM TI'€OMETPHUYCCKHX ITTOHATHH M TEOpeM, ammapara aiareOpbl; pemarh NMPakTHYECKHe 33/1a4Hu,
CBSI3aHHBIC C HAX0XK/ICHUEM T'€OMETPHUIECKIX BETMUNH.

Wmets npencraBieHns 00 OCHOBHBIX ATAlaX Pa3BUTHsI TEOMETPUH KaK COCTABHOM YacTH (yHIaMEHTa Pa3BUTHS
TEXHOJIOTUH.

11 kaace

CB0OOJHO oONEpPHPOBATh MOHSATUSIMM, CBSI3aHHBIMM C [WIMHAPUYECKOW, KOHWYECKOW M cdeprueckoit
ITOBEPXHOCTSIMH; OOBSICHSIT CIIOCOOBI ITOJTYyICHHSI.

OmnepupoBath NOHITHSIMH, CBS3aHHBIMHU C T€JIaMH BPAIICHUS: [IMITUHIPOM, KOHYCOM, cepoil u mapom.
Pacno3naBate Tema BpameHHs (UHIMHApP, KOHYC, cdepa M IIap) M OOBSICHATH CHOCOOBI TONYyYEHHS Tel
BpaIICHUSI.

KrnaccuduiupoBars B3auMHOE pacIoiokKeHue cepbl U IIOCKOCTH.

BrerauciaTe BeIUYUHBI 3JIEMEHTOB MHOTOIpaHHUKOB W TEJI BpaIllCHUA, O6’béMbI n 1miomaau HOBerHOCTeﬁ
MHOTOI'PaAaHHUKOB U TCJI BpalllCHUSA, TCOMCTPUUCCKUX TEJI C IPUMCHCHHUEM (bOpMyJ'I.

CBO60}IHO OIepupoBaThb MOHATUAMHU, CBIA3AHHBIMU C KOM6I/IH3.LII/IHMI/I TCJI Bpall€HUusA W MHOTOIpPaHHUKOB!:
MHOTOTPaHHHUK, BITMCAHHBIA B cepy M ONMUCaHHBIH OKoJIO cdepsl; cdepa, BIUCAHHAS B MHOTOIPaHHHUK WU
TEJIO BpaIIEHHS.

BBIUCISTE COOTHOMICHNST MEX Ty IUIOIIAASIMU MOBEPXHOCTEH 1 00bEMaMH OZOOHBIX TEII.

N3o0paxxaTts u3ydaemble (QUTYPHI; BBINOIHATH (BBIHOCHBIC) IUIOCKHE YEPTEeXKH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (HUTYp: BHI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TNl BPAILICHUS.

W3BnekaTh, WHTEPNPETHPOBATh W NPeoOpa3oBBIBATh WHPOPMALHIO O IMPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢urypax, npeiCcTaBICHHYIO HA YepTeXax U PUCYHKAX.

CB00OJHO OTIEPUPOBATH TIOHATHEM BEKTOP B ITPOCTPAHCTBE.

BrinosHATh onepanuu HajJ BEKTOPaMU.

3aJaBaTh MIOCKOCTh YPaBHEHNUEM B JIEKapPTOBOHW CHCTEME KOOPAMHAT.

Pemate reomerpruueckre 3agadd Ha BBIYMCICHHE YIIIOB MEXIY NPSAMBIMH W IUIOCKOCTSIMH; BBIUMCICHHE
pacCTOSHUH OT TOYKH /O IUIOCKOCTH; B IIEJIOM, HAa NMPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa IpH
peueHnn.

CB00O0/THO OTIEPHUPOBATH MOHITHSIMH, CBI3aHHBIMH C IBI)KEHHEM B IIPOCTPAHCTBE; 3HATH CBOWCTBA IBIKECHHH.
BeinosHsaTh M300pakeHHss MHOTOTPaHHMKOM M TeJl BPAIICHHs NPH MapajuieIbHOM IEepeHOCe, LEeHTPaIbHON
CHUMMETPHH, 3epKaIbHOM CUMMETPHH, ITPU TIOBOPOTE BOKPYT MPSIMOM; TpeoOpa3oBaHus HOZ00us.

CtpouTh ceueHHss MHOTOTPAHHUKOB U TEJ BPAIIEHMS: CEYCHUS LIMIMHJpA (MapauIebHO M MEPIECHANKYIIPHO
ocH), cedeHus! KoHyca (IapajuielIbHOe OCHOBAHUIO U TIPOXO/IsIIee Yepe3 BEPIIMHY), CEYCHUs Lapa.
Wcnonws3oBaTh MECTOAbI MMOCTPOCHUA CCUCHUIL: METOA CJICAO0B, METOJ BHYTPCHHCTO IMPOCKTUPOBAHUA, METOI
MepeHOCca CEeKyIIeH MI0CKOCTH.

Jloka3bpIBaTh TEOMETPUUECKHE YTBEPKICHHUS.

[TpumensaTh TeomeTpuyeckue (akThl Ul PEHICHUs CTEPEOMETPHUECKHX 3aj1ad, MPEII0IaraonX HECKOIbKO
IaroB PEIICHNs, €CIIN YCIOBHSI IPUMEHEHNS 3a/1aHbl B IBHOHM 1 HEsIBHOI (hopme.

Pemats 3aJa41 Ha J0KA3aTCIbCTBO MAaTEMATUYCCKUX OTHOIIICHUH U HaXO0XJICHNUE TrCOMETPUICCKHUX BEJIMYNH.



e JIpuMeHATH TIPOTpaMMHBIC CPENCTBA U  JICKTPOHHO-KOMMYHUKAIHOHHBIE CHCTEMBl TIpH  pEIICHUH
CTepEOMETPUICCKUX 3a/1ad.

o [IpuMeHATH MONMyYCHHBIC 3HAHUS Ha MIPAKTUKE: CPABHUBATH, AaHAIM3UPOBAThH M OI[CHUBAThH PEalbHBIC CUTYAIlH;
MPUMCHATh W3YUCHHBIC IIOHATHSA, TEOPEMBI, CBOWCTBA B TMpOIlECCe TOWCKA pEIICHUS MaTeMaTHICCKH
chOopMYIHPOBAaHHOW MTPOOIEMBI, MOICIUPOBATh pEalbHBIC CHUTYallMH Ha S3BIKE TEOMETPHH, HCCIICAOBAThH
MTOCTPOEHHBIC MOJICNIM C MCIOJIH30BAHUEM T'€OMETPUUYECKUX MOHIATHN M TEOpeM, ammapaTta anreOpbl; pemaTh
HpaKTI/I‘IeCKI/Ie 3aa4M, CBA3aHHBIC C HAXOXKICHUCM I‘eOMeTpI/I‘IECKI/IX BCJIIMYUH.

e  Nmets pencTaBieHnss 00 OCHOBHBIX dTalax Pa3BUTHS I€OMETPHH KaK COCTaBHOM YacTH (HyHIaMEHTa Pa3BUTHSI
TEXHOJIOTHH.

COJJEP’)KAHUE YUEBHOI'O KYPCA (ITO TOJAM OBYUEHU) 10 knacc

Ipamvie u nniockocmu 6 npocmpancmee

OCHOBHBIE TOHATHS CTEpeOMETpHH. Toduka, MpsiMasi, IUIOCKOCTh, MPOCTPAaHCTBO. IloHATHE 00 akcHOMATHYECKOM
MTOCTPOEHUH CTEPEOMETPUH: AKCHUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoOe pacrosio)keHHEe TPSMBIX B HPOCTPAHCTBE: IIEPECEKAIOIINECs, IMapaJUICIbHBIE W CKPCIIUBAIOLINECs
npsmble. [Ipu3HaKM CKpeIIUBarOmIMXcs MPAMBIX. [lapajuienbHOCTh HPSMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
napaJuleNbHbIe MPSMBIE B IPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX MPSMBIX; MAPAJUIETbHOCT MPIMON U MIIOCKOCTH.
[TapaniensHoe W LEHTPAJbHOE NPOCKTHPOBaHUE, n300paxeHue (uryp. OCHOBHBIE CBOICTBAa IapaJUICIILHOTO
npoektupoBanust. M3o0pakenue Gpuryp B napauiesibHON IPOSKIMU. YTIIbl C COHANPABICHHBIMI CTOPOHAMHM; YIOJI
MEXJIy MpSAMBIMH B MpOCTpaHCTBE. [lapauielbHOCTh IUIOCKOCTEH: MapajiesibHble IUIOCKOCTH; CBOICTBa
napajuleNbHbBIX  IIockocteid.  [Ipocreifinme  mpocTpaHCTBEHHbIE  (QUIYphl Ha  IUIOCKOCTH:  TETpasap,
napasJiesIeune]|; IOCTPOCHUE CEUECHUI.

[NepnenauKyIsIPHOCTD MPSIMON ¥ INTOCKOCTH: TIEPIICHANKYIISIPHBIC TPSIMBIE B IIPOCTPAHCTBE, MPSIMbIE apalIeIbHbIC
U NEPHEHANKYISIPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHIUKYIIPHOCTH MPSIMON M IUIOCKOCTH, T€OpeMa O NPsIMOH
MePIEeHANKYIAPHON MIockocTH. OpTOroHanbHOE MPOEKTHpOoBaHUE. [IepleHuKyIsp U HAaKJIOHHBIE: PACCTOSHHE
OT TOYKM JI0 IUIOCKOCTH, PAcCCTOSHUE OT IMPSIMOH JO TUIOCKOCTH, TPOEKIHs (QUIYphl Ha IUIOCKOCTb.
[leprieHAUKYASAPHOCTh IJIOCKOCTEH: MNpHU3HAK MEPNEeHAUKYISIPHOCTH JByX miockocted. Teopema o Tpéx
HEepIeHANKYIAPaAX.

VYTIIB1 B IPOCTPAHCTBE: YTOJI MEX/Ly IPSIMOM M TUIOCKOCTBIO; IBYTPAHHBIN YTOJI, IMHEHHBINA yroJ ABYIPaHHOTO yria.
TpéxrpanHslii 1 MHOTOTpaHHBIE yIriibl. CBOHCTBA IUIOCKHX YIJIOB MHOTOTpaHHOTO yria. CBOMCTBA IUIOCKHX U
JIBYTPaHHBIX YIJIOB TPEXTPAHHOTO yIJa.

Teopembl KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIa.

Mnozozpannuku

Buasl MHOrOrpaHHHMKOB; pa3BEpTKa MHOrorpaHHuka. IIpusma: N-yroinpHas mnpusma; NpsMas M HaKIOHHAs
MPU3MBI; OOKOBasi W TIOJIHAs MOBEPXHOCTH NMpu3Mbl. [lapamnenenumnesn, MpsiMOYTrOJbHBIN Mapalieenunes U ero
cBoiictBa. Kparuaiimme myTd Ha MOBEPXHOCTH MHOTOTpaHHUKa. Teopema Diinepa. IlpocTpancTBeHHas Teopema
[Mudaropa. [upamuga: N-yrospHas nupamujaa; npaBuibHas U yced€HHas nupamuipl. CBoiicTBa pédep n GOKOBBIX
rpaHeil npaBUIbHOM mupaMujbl. [IpaBuiIbHBIE MHOTOIpAaHHMKM: HpaBWJIbHAS NPHU3Ma U MpPaBUIIbHAS MUPAMUA;
IpaBWIbHAs TPEYroJibHas NHMpaMuAa ¥ NpPaBWIBHBIA TeTpadap; KyO. IlpencraBieHne o TpaBHIBHBIX
MHOTOIPaHHHMKAX: OKTadIp, JOAEKAdAP U HKOCAIIP.

Brrunciienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AnaroHany, yrisl. [lnomans 60KOBOH MOBEPXHOCTH H ITOJTHON
MTOBEPXHOCTHU MPSMON MPU3MBI, IUIOIIAh OCHOBAHHM, TeOpeMa 0 OOKOBOH MOBEPXHOCTH NMpsMO mpu3Msl. [lnomans
0OOKOBOI1 MOBEPXHOCTH U MIOBEPXHOCTH MPABUIBHON ITMPAMUJIBI, TEOPEMa O IJIOIIAAN YCEUEHHOM MUpPaMH/IbI.

CummMmeTpus B IPOCTPAHCTBE. DIEMEHTBI CUMMETPHUH MPABHIIBHBIX MHOTOTPAaHHUKOB. CHUMMETpPHUS B NPaBHUIIBHOM
MHOTOTPaHHHUKE: CHMMETPHUS MapajuleNeNuea, CUMMETPHS MHPABUIBHBIX MPU3M, CHMMETPHsA IPABHIBHON
MUPaMUIBL.

Bexmopul u koopounamaul 6 npocmpancmee

[ToHsATHA: BEKTOpP B NPOCTPAHCTBE; HYJIEBOWH BEKTOp, JJIMHA HEHYJICBOTO BEKTOpA; BEKTOPHI KOJUIMHEApHBIC,
COHAIIPaBIICHHbIE W TPOTHBOIIONIOKHO HAIpPaBICHHBIE BEKTOPHL. PaBEeHCTBO BEKTOPOB. JleHCTBHA C BEKTOpaMHu:
CIIOKEHHE M BBIYMTAHHE BEKTOPOB; CyMMa HECKOJIBKHX BEKTOPOB; YMHOXKEHHE BeKTOpa Ha uymcyio. CBoicTBa
cnoxeHuss BekTopoB. CBoHcTBa YMHOXEHMs BeKTOpa Ha uucio. [loHsATHe KOMIUIaHapHbIe BeKTOpbl. [Ipu3Hax
KOMIUTAaHApHOCTH TpEX BeKkTOpoB. IlpaBuio mnapamnenenunena. Teopema O pas3lIoKEHUM BEKTOpa MO TPEM
HEKOMILTAaHAPHBIM BeKTOpaM. [IpsMoyromsHas cucTeMa KOOpIuHAT B TpocTpaHcTBe. KoopanHaTel BekTopa. CBS3b
MEXIy KOOpIWHATAMH BEKTOpa W KOOPAMHATAMH TOYEK. YTOJN MeXAy BekTopamu. CKaJspHOE IMPOU3BEICHUE
BEKTOPOB.



11 kaace
Tena epawenusn

[MousTHs: IMAMHAPHYECKAs! TTOBEPXHOCTh, KOHUYECKasi TIOBEPXHOCTh, chepruecKasi IOBEPXHOCTh, 00pa3yronue
noBepxHocreil. Tera BpalueHus: HIHIMHADP, KOHYC, yCeu&HHBIN KOHYC, chepa, map. Bzaumnoe pacronoxenue chepbl
U IUIOCKOCTH;, KacaTelbHasl INIOCKOCTh K cepe. V300paxkeHue Teln BpalleHus Ha IIIOCKOCTH. Pa3BEépTka nuianHapa u
koHyca. Cummerpust cepsl u mapa.

O0béM. OcHoBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYrOJLHOTO MapajuieNenunena u
cnenctBud u3 He€. OOBEM NMPsIMOI M HAKIIOHHOM NMPU3MBI, HWIMH/PA, THPAMUIBI U KOHYCA.

OO0BEM 11apa 1 MapoBOTO CErMEHTAa.

KomOunariu ten BpamieHnsi 1 MHOTOTpaHHUKOB. [Ipr3Ma, BIMicaHHas! B HWIIMH/D, OTIMCaHHAs OKOJIO IMJIMH/PA.
ITepeceuenne cdepsl u mapa ¢ miockocThio. Kacanme mapa u cepsl miockocTeio. IToHSITHE MHOTrOTpaHHHKA,
OTIMCaHHOTO OKOJIO c(hepsl, Chepbl, BIMCAHHONW B MHOTOTPAHHUK WJIN TEJIO BPAIICHUS.

[Tno1maae MOBEepXHOCTH LIMIIMH/IPA, KOHYCA; IUIOMa b chepbl 1 e€ YacTeu.

INono6ue B mpoctpancTBe. OTHOLIEHHE 00BEMOB, TUIOMIAICH MOBepXHOCTEH MOn0OHBIX (uryp. IIpeodpasoBanue
no06us1, romoTeTus. Pemenne 3a1a4 Ha IIOCKOCTH C UCTIONBb30BAHUEM CTEPEOMETPUIECKUX METOIO0B.

ITocTpoenne ceueHnii MHOTOTPAaHHUKOB | TEJ BPAILICHUS: CEUEHHS IMIHHpaA (IapauieNIbHO U NEPIECHANKYISIPHO
OCH), CeueHHs KOHyca (MapajieIbHOe OCHOBAaHHMIO M IIPOXOAAIIEEe uYepe3 BEpIINHY), CCUEHHs IIapa; METOJbI
MTOCTPOEHHSI CEUEHUI: METO]] CIe/I0B, METO/I BHYTPEHHETO NMPOEKTUPOBAHNUS, METO IEPEeHOCca CEKYIEeH MI0CKOCTH.

Bekmopul u koopounamot 6 npocmparncmee

Bekrops! B mpocTpancTBe. Onepanuu Haj BeKTopaMu. BekTopHoe yMHOXkeHne BeKTOpoB. CBOMCTBAa BEKTOPHOTO
yMHOeHus. [IpsmMoyrosibpHas cucteMa KOOpAMHAT B pocTpaHcTBe. KoopanHatel BekTopa. PaznokeHue BekTopa 1o
6a3ucy. KoopimHaTHO-BEKTOPHBIA METO IIPU PEIICHUH T€OMETPUYECKHX 3a/1ad.

[Isuafceuuﬂ 6 npocmpancmee

Jpwxkenns: npoctpancTBa. OToOpaxenus. [IBmwkeHust 1 paBeHCTBO ¢uryp. OOmme cBoiicTBa JIBWKEeHUI. Bus
JIBIDKCHHI: TTapaiiebHbIi epeHoC, HEeHTpalIbHas CUMMETPHS, 3epKalbHasi CHMMETpPUS, TOBOPOT BOKPYT IPSIMOM.
[Tpeo6pazosanust nogoous. [Ipsmast u chepa Ditnepa.

TEMATHUYECKOE ITNTAHUPOBAHUE YUEBHOI'O KYPCA (TTO TOJJAM OBYUEHU )
10 xiracc (105 gacos)

Ha3zBanmue OcHoBHOe coep:kaHne OcHoOBHBIE BUABI 1eITeTbHOCTH 0P
pasnena ydammxcsi

(TeMBI) Kypca

(KOJIMYECTBO

4acoB)

BBenenne B OcCHOBHEIE OnpenensiTe WIOCKOCTh Kak Gurypy, | https://resh.
CTEPeOMETPHI0 | [IPOCTPAHCTBEHHBIE B KOTOPOM BBINIOJIHACTCS edu.ru/

(24 v) ¢buryps. IIIAHUMETPUS.

[ToHsiTUs cTEpEOMETPUH:
TOYKA, IpsiMasi, IIOCKOCTh,
npoctpaHcTBO. OCHOBHBIC
MpaBuiIa H300paKEHHS Ha
PUCYHKE IUIOCKOCTH,
MapajIeIbHBIX TPSIMBIX
(OTpE3KOB), CEPETUHBI

Hdenartn mpocreiilue JJoruyeckue
BBIBO/IBI U3 AKCHOMATHKH TJTIOCKOCTH.
IIpuBoAUTHL PUMEPHI PEATHHBIX
00BEKTOB, HACANN3ALEH KOTOPBIX
SABJIAKOTCA aKCHUOMBI T'€OMETPUH.
HN3yyaTh, NPUMEHSITh IPUHIIUIIBI
IIOCTPOEHUS CEUECHU .

OTpe3Ka. Hcnoab3oBaTh 715 NOCTPOCHUS
TlonsiTus: CEUCHHI METOJI CIICA0B, METO/
MepeceKaroluecs BHYTPEHHETO MPOEKTUPOBAHUS, METOL
IJTIOCKOCTH, MEPEHOCa CEKYILUEN MITIOCKOCTH.

IepeceKarouecs npsamas u
TUIOCKOCTB;
HOJIYIPOCTPAHCTBO.
MHOTOrpaHHUKH,
M300pakeHNE TPOCTEHTITIX
MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYOIINX

Pemats crepeomerpruyecKue 3a1auu:
Ha OIIpe/ieNIeHHe BUA CEUECHHS U
HaXO0)KJCHHE eTo IUIOMIAIN.

AKTYaJu3upoBaTh PaKkThl U METObI
IUITAHUMETPHH, PEJICBAHTHBIC TEME,
IMPpOBOJUTH aHAJIOTHH.

Hcnonb30BaTh IpH pelIeHUH 3a1a4
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00BEKTOB.

AKCHOMBI CTEPEOMETPUH U
TIEPBBIE CIEACTBUS U3 HUX.

Crioco0sl 3aanns IPSAMBIX
U TUIOCKOCTEH B
MIPOCTPAHCTBE.
O003HaueHHs NPSAMBIX U
IJIOCKOCTEH.

Ceuenns1. 300pakenue
CeYeHUH MUpamMuIbl, Kyda
Y TIPU3MBI, KOTOpBIE
NpOXOJIAT Yepe3 ux peopa.

N3o6paxenne
MepeceveHurs oIy IeHHbBIX
IJIOCKOCTEH.

PackpamuBanue
MOCTPOEHHBIX CEYEHUN
Pa3HBIMHU [BETAMH.

Merton cnenos i
IIOCTPOEHUS CEYEHU M.
CRoiicTBa mepeceIeHmA
MPSIMBIX U TUIOCKOCTEH.
IToctpoenue ceuenuii B
nupamuze, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nannie BBIHOCHBIX
yepTeKel U 3aIUCh 11aroB
MOCTPOCHHUSL.

IToBTOpEeHue
TUTAHUMETPHH.

Teopema o
MIPOMOPIIHOHATEHBIX
OTpe3Kax.

[Tomobue TpeyroasHUKOB.
Teopema Menenas.
Pacuéthl B ceueHusix Ha
BBIHOCHBIX UEpTEXKaX.

Hctopus pa3Butus
TUTAHUMETPUH H
CTEepEOMETPHH

CIENyIOLUE INIAHUMETPUIECKUE
(haxTel 1 MeTonbl: Teopemsr Daneca u
0 IPONOPLUUOHAIIBHBIX OTPE3KaX.
AJNropuTM AeNeHHs OTpe3Ka Ha n
paBHBIX yacTeil. Teopema Menenas.
PaBHOOCIPEHHBIN TPEYTOBHHK.
PaBHOCTOpOHHUI TPEYTrOJIBHHUK.
IIpsAMOYTONBHBIN TPEYTOIBHUK

CBOWCTBO CpenHEH JTHHUH
TpeyroibHuka. CBONCTBO
OHMCCEeKTPHCHI yIila TPEYroJbHUKA.
CBOICTBO MeIMaH TPEYrOIbHUKA.
[Ipu3naku mogo0Hs TPEyroIbHUKOB.
MoayuaTh npencrasieHus 06
OCHOBHBIX 3Tanax pa3BUTHA
TeoMEeTpHHU KaK COCTaBHOM 4acTu
(hyHIaMeHTa pa3BUTHS TEXHOJIOTHIA

B3aumHoe
pacimoJio:keHne
NpPsSIMBIX B
NPOCTPAHCTBE
64)

Bzaumuoe pacnonioxenue
MPSIMBIX B IPOCTPAHCTBE.
CxpemmBaronmecs
npsimble. [Ipu3Hnaku
CKPEIINBAIOIIIXCS
MPSIMBIX.

ITapannensHble IpsIMBIE B
npoctpancTBe. Teopema o
CyIIIECTBOBAHUU U
€IMHCTBEHHOCTH TIPSMOM
napasieIbHOW TaHHOU
MPSMOM, MPOXOASIIEH
4yepe3 TOUKY IpOCTPAHCTBA
U HE JIeXKalllel Ha JaHHOU
IpsIMOI.

Jlemma o nepeceuenuu
MapaJICJIbHBIX IPSAMBIX

KanaccuguuupoBath B3auMHOE
pacroyoKeHne NpsIMbIX B
MIPOCTPAHCTBE, MILTIOCTPUPYS
PUCYHKaMU M IPUBOJSA IPUMEPHI U3
peaTbHOM KU3HHU.

Jloka3bIBaTh TEOpEMY O
CYILIECTBOBAaHUH U €AMHCTBEHHOCTH
napajijieabHON IPSIMOM, MPOXOASILIEH
yepe3 TOUKY MPOCTPAHCTBA U HE
JeXallled Ha APYroi NpsSMOU; JEMMY O
NepecevyeHnH MIIOCKOCTH IByMsI
napajjieJIbHBIMU IPSIMBIME; TEOPEMY O
TpEX MapayIebHBIX MPAMBIX.

Joxa3biBaTh MpU3HAK
CKPEIMBAIOLINXCS MPSAMBIX, TEOPEMY
0 CKPELIMBAIOLINXCS MPSIMBIX.

Joka3bIBaTh TEOPEMY O PABEHCTBE

https://resh.
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TUIOCKOCTBIO.
[TapannenbHOCTH TPEX
npsimelx. Teopema o Tpéx
napajICIbHBIX IIPSAMBIX.
Teopema o
CKPEIINBAIOIITIXCS
MPSIMBIX.

[TapannensHoe
NPOEKTHPOBAHHUE.
OCHOBHBIEC CBOWCTBA
napaieIbHOTO
MIPOEKTUPOBAHUSI.
N300paxeHue pasHbIX
¢buryp B napamienbHOH
HPOEKIHH.

LlenTpanbHas IpoeKIus.
Yro1 ¢ coHanpaBlIeHHBIMU
CTOpPOHAMU. YTOI MEKIY
HPSMBIMHU.

3aauu Ha JOKa3aTeIbCTBO
U UCCJICIOBaHMUE,
CBSI3aHHBIE C
PAacIoIOXKEHUEM NPSAMBIX B
MIPOCTPAHCTBE

YTJIOB C COHAIPaBICHHBIMU
cropoHamMu. QO0BbSACHATD, UTO
Ha3bIBACTCHA MapalJICIbHBIM U
LIEHTpaJIbHBIM IIPOCKTUPOBAHUEM U
KaK BBINIOJIHAETCSA POEKTUPOBAHHE
¢uTyp Ha TWIOCKOCTH.

Jloka3bIBaTh CBOWCTBA

MapajieIbHOTO POEKTUPOBAHHSI.

HN300paxaTth B napayuieabHON
IIPOCKINHU PA3HBIC TCOMETPUUCCKUC
¢$uryps.

Pemartp crepeomerpuydeckue 3agadu
Ha JI0Ka3aTeNbCTBO U UCCIEIOBAHUE,
CBSI3aHHBIE C PACIOJIOKEHUEM MPSIMBIX
B [IPOCTPAHCTBE.

IIpoBomMTEL NOKa3aTeNbHBIE
PacCyXAeHUS IPU PELLICHUN
TCOMCTPUUCCKUX 3a/lad, CBA3aHHBIX CO
B3aUMHBIM PACIHOJIOKEHHUEM MPSIMBIX B
MIPOCTPAHCTBE.

CpaBHUBATh, aHAJTU3MPOBATH U
OLCHMBATH YTBEP)KICHUS C IIETIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyXKIEHUI.

MoaeaupoBaTh peajbHbIE CUTyalluH,
CBsI3aHHBIE CO B3aMMHBIM
PacCIoJIOKCHUEM ITPAMEBIX B
MPOCTPAHCTBE, Ha S3bIKE T€OMETPUU.

HccnenoBaTh MoCTpOESHHBIE MOJETH
C UCTOJb30BAHUEM F€OMETPUUECKUX
MOHATUHI U TEOPEM, armapara
anreOpsl, UQPPOBBIX PECYPCOB.

ITonyyaTs npeacrasieHue O
[EHTPAIBHOM MMPOEKTUPOBAHUH H 00
UCTOpUH PadOT IO TEOPUU
MEPCIEKTUBBI

IMapaaneabHoc
Tb NPSIMBIX U
IJIOCKOCTEH B
NMPOCTPAHCTBE
84)

[TonsiTUs: napajIeNbHOCTh
MPSIMOI U IJIOCKOCTHU B
MIPOCTPAHCTBE.

[Ipu3Hak mapannenbHOCTH
MPSIMOMN U MIIOCKOCTH.
CBoiicTBa nmapamieabHOCTH
MPSIMO U IIJIOCKOCTH.
I'eomerpuueckue 3agaun
Ha BBIYMCJICHUE U
JIOKa3aTeIbCTBO,
CBSI3aHHBIC C
MapalIeIbHOCTHIO MPSIMBIX
Y TJIOCKOCTEN B
MIPOCTPAHCTBE.
IToctpoenue ceuenus,
MIPOXOSILErO Yepe3
JIAaHHYIO TPAMYIO Ha
YEPTEKE U NapajuIeIbHOTO
Ipyroii npsimoii. Pacuér
otHomeHu#. [TapamnensHast
MIPOEKIHS], MPUMEHEHUE

KaaccupuumupoBath B3auMHOE
pacrosiokeHue NpsAMON U TIIOCKOCTH B
HPOCTPAHCTBE, IPUBOS
COOTBETCTBYIOIINE IPUMEPHI U3
peanbHOM KU3HMU.

DopMyJIHPOBATH OIIPENIEICHUE
MapajuIeIbHbBIX MPSIMOMN ¥ ITOCKOCTH.
Jloka3pIBaTh NPHU3HAK O
NapajuieIbHOCTH NPSIMOI 1
TUIOCKOCTH; CBOMCTBA MapajuIeIbHOCTH
IIPSIMO U IJIOCKOCTH.

PemaTh crepeoMeTpuiecKue 3a1aun
BBIUMCIICHHUS U I0KA3aTeNbCTBO,
CBSI3aHHBIE C NMAPAIIETBHOCTHIO
IPSIMBIX U IUIOCKOCTEN B
HPOCTPAHCTBE.

Pemartp npakTuyeckye 3a1auu Ha
MOCTPOCHHUE CEUEHH Ha YepTexax
TeTpasdpa 1 napajuieienumesaa.
PemaThb crepeoMeTpuiecKue 3a1auy,
CBSI3aHHBIE C IOCTPOEHHUEM CEUEHU I

https://resh.
edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/

JUISL IOCTPOEHUS CEYEHUM

Ky0a 1 mapaienenumnesna.

CsoiicTBa
napasuiesendneaa u
MPU3MBIL.

[TapannensHsle
miockocTH. [lpu3Haku
MapauIeIbHOCTH ABYX
mwiockocred. Teopema o
MapajIeTbHOCTH U
€AMHCTBEHHOCTH
IJIOCKOCTH, MTPOXOIAILIEn
4yepe3 TOUKY, He
MPUHAJIEKAIIYIO JaHHON
TUTOCKOCTH U CIIEICTBUS U3
Heé.

CRoiicTBa MapauieIbHBIX
IJIOCKOCTEH: O
MapaIeTbHOCTH MPSIMBIX
nepeceveHus npu
TIepeceveHnH IByX
napajieNbHbIX TII0CKOCTEH
TpeTheit; 00 oTpe3kax
napasuIe’IbHbBIX MPSIMBIX,
3aKITFOYEHHBIX MEXKITY
napasuieIbHBIMU
TUIOCKOCTSIMU; O
MepeceveHny psMOii ¢
JIBYMsI TapaJuIeIbHBIMU
TUIOCKOCTSIMU

II0CKOCTHIO. IIpOBOAMTE TOrHYeCKU
KOPPEKTHBIE JOKA3aTENbHBIC
paccyKaeHus IpU peLICHUN
T€OMETPUYECKUX 3aa4 CBS3aHHBIX C
NapalIeIbHOCTBIO MIIOCKOCTEN.
CpaBHUBATh M aHAJU3UPOBATH
pealbHbIE CUTYAallUU, CBA3aHHBIE C
MapaJlJIENBHOCTBIO MIPSIMOM U
IUIOCKOCTH B IIPOCTPAHCTBE;
MOJEINPOBATh PEAbHBIE CUTYALIHUH,
CBS3aHHBIE C IIAPAIIEIBHOCTBIO
IIPSIMOM M IJIOCKOCTH B ITPOCTPAHCTBE,
Ha SI3bIKE TEOMETPHHU

Ilepnenauky.s
PHOCTH
NpSAMBIX U
IUIOCKOCTel B
NMPOCTPAHCTBE
(26 u)

[ToBTOpeHue: Teopema
[Mugaropa Ha MWIO0CKOCTH,
TPUTOHOMETPHUS
NPSAMOYTOJIBHOTO
TPEyToJIbHUKA.

CaotlicTBa Ky0a u
MPSIMOYTOJIEHOTO
napasenenuresa.
Brruucnenue miH
OTPE3KOB B Ky0e u
MPSIMOYTOJIEHOM
napasiesenumnese.
IlepnienAMKYJIAPHOCTH
MPsIMOM U IJIOCKOCTH.
[TpuzHak
MEePIICHANKYIISIPHOCTH
MPSIMOM U MJIOCKOCTH.
Teopema o cyIecTBOBaHUN
1 CAUHCTBCHHOCTH HpHMOﬁ,
MIPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEPHEHANKYISIPHON K
miockocru. Ilnockocru u
MEPIICHANKYJIISIPHBIE UM
npsiMas B MHOTOTpaHHHKAX.
Ilepniennuxysip u
HaKJIOHHasl.

AKTyaau3upoBaTh (PaKThl K METOJIBI
IUIaHUMETPUU, PCIICBAHTHBIC TEMC,
MPOBOJIUTH AHAJIOTUH.
DopMyJTHPOBATH ONIPEAETCHUA:
NEPHEHAUKYJISIPHBIX IPSIMBIX B
MIPOCTPAHCTBE; ONPEACICHUE TIPSIMOH,
NEPHEHAUKYJIISIPHON K IIIOCKOCTH.
Joxa3bIiBaTh: JIeMMy O
NEPHEHANKYJSIPHOCTH ABYX
MapajuieNIbHBIX MPSMBIX K TPEThEU
MIPSIMOI{; TEOPEMBI O CBSI3U MEXAY
MapajuIeIbHOCTBIO IPSAMBIX U X
MEPIEHAUKYIAPHOCTHIO K IIIOCKOCTH.
Joka3bIiBaTh: TEOpEMY,
BBIPAKAIOLLYIO IPU3HAK
MEPHEHAUKYISIPHOCTHU MPSIMOH U
IJIOCKOCTH; TEOPEMY O
CYILIECTBOBAHUU U €AUHCTBEHHOCTH
IIPSIMOM, MPOXOASILIEH Yepe3 TaHHYIO
TOYKY U NEPIECHIUKYISIPHON K TaHHOM
IJIOCKOCTH.

HN300paxkaTh B3aUMHO
MEPIECHAUKYIAPHEIC NPAMYIO U
IJIOCKOCTb.

DopMyJTHPOBATH CBOWCTBO
MEPHEHANKYJISIpa 10 OTHOUIEHHIO K
IIJIOCKOCTH.

https://resh.

edu.ru/subj
ect/lesson/4

748/start/20
810/



https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/

ITocTpoenue
NEePHEeHIUKYJIISIPa U3 TOUKU
Ha MpAMYIO.

Teopema o Tpéx
NepHeHINKYJIIpax (mpsmas
u oOparHas).

Yron mexny
CKPEIIMBAIOIIMHUCS
npsimeiMu. [louck
MEPIIEHANKYIISIPHBIX
MPSIMBIX C IOMOIIBIO
MEePIEeHANKYIIIPHBIX
IJI0CKOCTEN

OproronansHOe
HNPOEKTHPOBAHHUE.
[Moctpoenue ceuennii Kyoba,
MIPU3MBI, PABUIIBHOM
MUPaMUABI C TOMOIIBIO
OpPTOTOHAJILHO MPOEKINH.
CummMmetpus B
IPOCTPAHCTBE
OTHOCHUTEIHHO TUIOCKOCTH.
[Tnockoctu cuMmeTpuii B
MHOTOrpaHHuKax. [IpusHak
MEePIIEHANKYISIPHOCTH
MPSIMOM U IJIOCKOCTH KaK
CIIEZICTBHE CHMMETPHH.
[IpaBusbHBIE
MHOTOTpaHHUKH
Pacuér paccrosinuii ot
TOYKH JI0 TUIOCKOCTH.
Crioco0sI OTTyCTHTH
NEePIIEHANKYJIIIPBI:
CUMMETpPHUs, CABUT TOUKU
110 MapajuIeIbHON NMPSAMOM.
ChBur 1o HemapauieIbHOU
IPsIMOi, U3MEHEHHE
paccTosHUAM

IHosyyaTh mpeacTaBJjieHne O
3HAYEHUH NEPIECHANKYISApA AT
Ipyrux obnacreit Hayku (QusHka,
SHEPTreTHKa, Ja3epHbIe TEXHOJIOTHH), B
peabHON KU3HU (TEXHUKA,
OKpY’Karomasi 00CTaHOBKA).
Joka3bIBaTh yTBEP)KICHHUS,
CBSI3aHHBIE C IPOEKIMEN TPSAMO Ha
IUIOCKOCTb, HETIEPIIEHIUKYIJIAPHYIO K
3TOH NpPSAMOH.

Jloka3pIBaTh TEOPEMY O TPEX
MEPIIEHANKYJIISIpax U TEOpEMY
o0paTtHyIo TeopeMe 0 TPEX
MePIIEHANKYJIIPax.

[oayuaTs npeacrasjienue 0o
OpPTOTOHAJIBHOM MPOEKTHPOBAHUU.
JloKka3bIBATh TEOPEMY O IIPOEKINH
TOYKH Ha IPSAMYIO.

Pemare crepeoMeTpruiecKye 3aa4H,
CBSI3aHHBIE C IEPIEHANKYISIPHOCTHIO
MPSIMOM U MIJIOCKOCTH.

Pemare npuknagHele 3agau,
CBSI3aHHBIE C HAXOKICHAEM
TEOMETPHUYECKUX BEIUYHH.

Pemathb crepeomeTpruieckue 3aaauy,
CBSI3aHHBIE C IPUMEHEHHEM TEOPEMBI O
TpEX NMEepNEHANKYJIIpax,
HaXO0>JIEHUEM PacCTOSHUM,
MIOCTPOEHUEM MPOEKLIUH.
CpaBHUBATh H aHAJHM3HPOBATH
YTBEPXKACHUS C LIETbIO BBISBICHUA
JIOTUYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PacCyXKIEHUM.
AHaJM3UPOBATH M MOJEJIHPOBATH Ha
A3BIKE TEOMETPUH pealIbHBIC
CUTYyaluH, CB3aHHBIE C
MEePIEeHANKYIIPHOCTBIO MIPSIMON U
IUIOCKOCTH; HCCIEA0BATH
MOCTPOEHHBIE MOJIENH, B TOM UHCIIE U
C HCIIOJIb30BaHUEM alapara areOpsl

Yriabl u
paccTosiHus
(16 9)

[ToBTOpEHUE: YrOJ MEXKITY
MPSIMBIMH Ha IIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJIBHOM
TPEYTOIBbHUKE, TEOPEMA
KOCHHYCOB.

IToBTOpEHHUE: yron Mexay
CKpEIIMBAIOLIIMHUCS
MPSIMBIMH B IIPOCTPAHCTBE.
I'eomeTpuueckne METOBI
BBIYMCIICHUS yTila MEXY
MPSIMBIMH B
MHOTOTPaHHHUKaX.
JByrpanHsIil yroi.
CBOMNCTBO JTMHENHBIX YIJIOB
JBYTPaHHOTO YTIJIa.
IlepneHaUKyJIIpHBIE

AKTYyaJu3upoBaTh (DaKTHI 1 METOIBI
TUIAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHIH.

DopMyTUPOBATH OIPENCICHUE
JIBYTPAaHHOTO yTJIa.

Joxa3bIBaTh CBOWCTBO paBEHCTBA
BCEX JIMHEWHBIX YTIIOB ABYTPAHHOTO
yria.

KaaccupuuupoBarh 1ByrpaHHble
YTIIBI B 3aBUCUMOCTH OT HX TPaJyCHOM
MEpBL.

DopMyTUPOBATH ONPENECTICHUE
B3aUMHO MEPIEHANKYISIPHBIX
IUTIOCKOCTEH.

Joxa3bIBaTh TEOpEMY O MPU3HAKE
MEPTICHANKYIIIPHOCTH ABYX
IUIOCKOCTEH.

https://resh.
edu.ru/subj
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wiockoctu. CBoiicTBa
B3aMIMHO
MEPHCHAUKYIISPHBIX
miockocrel. Ilpusnak
MEPHEHAUKYISIPHOCTH
MJIOCKOCTEN; TeopeMa o
MpsIMBIC TIEPECEUCHUS IBYX
IJI0CKOCTEN
MIePIICHANKYIISPHBIX
TPEThEH MIOCKOCTH.

[IpssmoyronbHEIf
MapayieNIeuIe T ; Kyo;
W3MEpEHHs, CBONCTBA
MPSIMOYTOJIEHOTO
napasiesenumena.
Teopema o nuaroHaiu
MPSIMOYTOIIEHOTO
napasuiesenuneaa u
CJIIEICTBUE U3 HEE.
CrepeomeTpuyeckue u
MIPUKIIQAHBIE 3a/1a9H,
CBSI3aHHBIE CO B3aUMHBIM
PAacIIoI0KEeHNEM TPSIMBIX U
IJIOCKOCTH.

IToBTOpenue:
CKpELIUBAIOLIUECS IPSIMBIE,
Mapasuie’IbHbIe TIIOCKOCTH
B CTaHJAPTHBIX
MHoOrorpasHukax. ITapa
MapasuiebHbIX TUIOCKOCTEH
Ha CKPEIIMBAIOIIHXCS
MIPSIMBIX, PACCTOSTHUE
MEX]ly CKpeIlIBaIOIUMUCS
MIPSIMBIMH B TIPOCTHIX
CUTyaIHsIX.

Omyckanue
MEePIEeHIUKYISPOB,
BBIYHCIIEHUE PACCTOSHUN
OT TOYKH J0 TOYKHU;
IIPSIMOiA; IJIOCKOCTH.
Briuucnenue pacctosHuii
MEX]Ty CKpEIINBaIOIUMUCS
MPSIMBIMH C IOMOIIBIO
NEPIEHAUKYJIIPHOU
TUTOCKOCTH.

TpéxrpaHHbIil yrod,
HEepaBEHCTBA ISt
TPEXTPAHHBIX YIJIOB.
Teopema Iudaropa,
TEOpEMBbI KOCHHYCOB U
CHHYCOB U1l TPEXTPAHHOTO
yria. JJIeMeHThI
c(hepuIecKoil TeOMETPHUH:
reoJIe3n4ecKre JIMHUU Ha
3emiie

DopMyJIHPOBATH CIICACTBUE (U3
MIPHU3HAKA) O MEPIIEHANKYISAPHOCTH
IJIOCKOCTH, KOTOpas
MEePTICHANKYJIISIpHA TIPSIMOH, TI0
KOTOpPOH NIEPECEKAIOTCs IBE
IJIOCKOCTH, 9TH IIOCKOCTSIM.
Jdoka3bpIBaTh YyTBEPKICHUS O €T0
CBOMCTBaX; TEOPEMY U CJICIICTBHE U3
He€ 0 IMaroHalsX MPSMOYTOIBHOTO
napasieeuIesa.

Pemate crepeoMeTpuuecKue 3a1auu,
CBSI3aHHBIC C TIEPIICHIUKYIISIPHOCTh
MPSIMBIX U TUTIOCKOCTEH, UCTIONB3YS
IUTAHUMETPUYECKHE (DaKThl U METO/IBI.

I[IpoBoaANTH JTIOTHYECKH KOPPEKTHBIE
JIOKa3aTeIbHbIe PACCy>KICHUS pU
pEIIeHIH TEOMETPUICCKUX 3a/1ad,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTHIO
IUIOCKOCTEH.

AHAJIM3UPOBATH H MOJEJIHPOBATH HA
SI3BIKE TEOMETPHUH PEATbHEBIE
CUTYAllUH, CBI3aHHBIC C
MEPTICHANKYIISIPHOCTHIO TPSMBIX U
IUIOCKOCTEH.

HccaenoBaTh MOCTPOCHHBIC MOJICIH,
B TOM YHUCJIE U C UCIIOIb30BaHUEM
amrmapaTta ajareOpsl.

Pemarp npuxiagHbe 33124y,
CBsI3aHHBIE C HAXO0XKJICHUEM
T€OMETPHYECKUX BEITHYUH

MHororpansu
Kku (7 9)

CucreMaTu3anys 3HaHUH:
MHOTOIrpaHHUK U €ro

Pa6GoTaTh ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, ACJIATh 3aMCYaHus,
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anemeHThl. [Iupamuna.
Buasl nupamu.
IIpaBunbHas nupamuma.
IIpuzma. IIpsmas u
HaKJIOHHAas MPU3MBI.
IIpaBuibHas npusma.
[Ipsamoit mapannenenumnen,
MIPSIMOYTOJIBHBII
napajuiesenunen, Kyo.
Brinykisie
MHororpanHuku. Teopema
Oiinepa. [IpaBunbpHBIC U
MOJTyTIpaBUIIbHBIE
MHOI'OI'PaHHUKH

KOMMEHTapHUH.

AHAJIM3UPOBATH PEILICHUE 3aJaUH.
PucoBaTh BBHIMYKIIbIC MHOTOTPAaHHUKU
C 3aJJaHHBIMHU CBOMCTBaMU;
BOCCTaHABJIMBATh OOIIMIA B
BBITTYKJIOT'O MHOTOTPAHHUKA 110 ABYM
ero npoexkuusaM. Jloka3piBaTh CBOKMCTBA
BBIITYKJIOTO MHOTOTPAHHUKA.
PucoBaTh BhIyKIIbIE
MHOTOTPaHHUKH C Pa3HON SHIIEpOBOM
XapaKTEPUCTUKOW; UCCIEN0BATh
BO3MO>KHOCTH TIOJTY4Y€HHUS pe3ysbTara
MIPU BapbUPOBAHUU IaHHBIX.
Jloxa3bIBaTh CBOMCTBA IPAaBUIIBHBIX
MHOTOrpaHHukoB. IlianHupoBaTth
MOCTPOEHHUE MPABUIBHBIX
MHOT'OI'PaHHUKOB Ha MTOBEPXHOCTSIX
JIPYTUX MPABUIHHBIX MHOTOTPAHHUKOB

https://resh.
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BekTopsl B

NMPOCTPAHCTBE

(13 v)

[Tonsatue BexkTopa Ha
TUIOCKOCTH U B
MPOCTPAHCTBE.

CyMMa 1 pa3HOCTh
BEKTOPOB, NPABHJIO
napasuiesenumnena,
YMHOKEHHE BEKTOpa Ha
YHCII0, pa3JioKEeHHE
BEKTOpa Mo 0azucy Tpéx
BEKTOPOB, HE JIC)KAIIUX B
OJIHOM MJIIOCKOCTH.

CkansipHoe npousBeieHue,
BBIYHCIICHUE YTIIA MEXKIY
BEKTOpaMH B
MIPOCTPAHCTBE.
[Ipocreiiue 3anauu ¢
BEKTOPaMHU

AKTYaJIu3upoBaTh QaKkThl U METOIBI
IUIAHUMETPHUH, PEJICBAHTHBIE TEME,
NPOBOJUTH AHAIOTHH.
OnepupoBaTh NOHATHSMHU: BEKTOD
Ha IUIOCKOCTH U B IPOCTPAHCTBE;
KOMILIaHapHbIe BEeKTOPbI. [IpuBoauTh
npuMeps! PU3NUECKUX BEKTOPHBIX
BEJINYMH.
OcBanBaTh NpaBujia BHIOJIHCHHS
JEUCTBUM CI0KEHUSA U BBIYUTAHUSI
BEKTOPOB, YMHOKEHHsI BEKTOpa Ha
YHUCIIO.

Joxa3biBaTh MpU3HAK
KOMITJIAHAPHOCTH TPEX BEKTOPOB.
Jloka3bIBaTh TEOpEMY O Pa3JIOKECHUH
J000T0 BEKTOpa Mo TPEM JTaHHBIM
HEKOMIUIAHAPHBIM BEKTOpPaM.
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758/conspe
ct/21647/
https://resh.

edu.ru/subj
ect/lesson/4

758/main/

https://resh.

edu.ru/subj
ect/lesson/4

758/start/

JIBuakenus (5

)

JIBM>KEeHUsT IPOCTPAHCTBA.
OroOpakeHus. JIBKeHUS
Y paBEHCTBO (UTYP.
OO61ue CBOMCTBA
NBIDKEeHUN. Bruabl
JIBIOKEHUU: MapajuiesIbHbINA
MepeHoc, eHTpaTbHAS
CUMMETpHSI, 3epKaTbHAas
CUMMETPUSI, TIOBOPOT
BOKPYT IIPSIMOM.
[IpeobpazoBanus mom00wMs.
[Tpsmas u cdepa Diinepa.
I'eomeTpuyeckue 3a1auu Ha
MIPUMEHEHNE TBHKCHUS

IIpuMeHsATH paBUIIa BBIIOJHEHUS
JECUCTBUN CI0KEHHUS U BBIYUTAHUSA
BEKTOPOB, YMHO>KEHHS BEKTOpa Ha
YHUCJIO MPU PEUIEHUH 3a/1ad.
HaxoauTh KOOpJIMHATHI BEKTOpA B
JTAHHOM 0a3Hce U CTPOUTH BEKTOP 110
€ro KOOpJIMHATaM.

BcnoMHUTE onpeesieHne
CKaJISIPHOTO YMHOKEHHS U €r0
CBOMCTBA. BEIUUCIIATH ¢ TOMOIIBIO
CKQJISIPHOT'O YMHOKEHHUS JIJTUHbI
BEKTOPOB, YIJIbl MEXKy HUMHU,
YCTaHaBJIMBATh NMEPIECHIUKYIISIPHOCTD
BEKTOPOB.

AHaJIM3UPOBaTh U MOAEJIMPOBATH HA
SI3BIKE T€OMETPUH PEAIbHBIE
CUTYaIlNH, CBA3aHHBIC C (PU3UUCCKIMHU
BEKTOPHBIMHU BEJTUYMHAMHU.
Hcnoan3oBath Npu pellieHUH 3a/1a4,
CBSI3aHHBIX C BEKTOPAMHU B
MIPOCTPAHCTBE, IIIAHUMETPUUECKHUE
(haKTBI 1 METOJIBI.

https://resh.
edu.ru/subj
ect/lesson/6

297/conspe
ct/
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CB0001HO OnepupoBaTHL
MOHSTHSIMH: OTOOpaKEHHE
MPOCTPAHCTBA Ha Ce0s1, ABIKCHUEC

IIPpOCTpaHCTBA,; HCHTPAJIbHasd, OCEBasg U

3CpKajibHasA CUMMCTpPUU,

MapajuIeTbHbIN IePeHoC; PaBEHCTBO U

nostodue Guryp.

Jloka3bIBaTh YTBEPKICHUS O TOM,
YTO LEHTPAJIbHAS, OCEBast U
3epKaJibHass CHMMETPHH,
napaIeNbHbIA MePEeHOC ABISIOTCS
JBHKCHUSIMU. BBITOJIHATD
npeoOpa3zoBaHUs MOI00MS.

OHepHpOBaTB MOHATUAMM: IIpAMan

u cdepa Ditnepa. Pemars
TreOMEeTpUUYECKHUE 3a/1a41 C
UCTIOJIb30BAHUEM JBIKECHUM.

Hcnoab3oBaTh IIpu PCIICHUH 3a1a4

JBUKEHUS IPOCTPAHCTBA U UX
CBOICTBA.

CpaBHUBATbH U AHAJIM3UPOBATH
YTBEPIKIAEHHUS C LIEJIbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUN.

HccnenoBaTh mMocTpOeHHBIE MOJIEITH.
HUcnosan3oBath nndpoBbie pecypebl

11 xanace (105 v)

HazBanue OcHoBHOe coepxaHue OcHOBHBIE BUBI 20P

pa3neJa (TeMbl) AeSITeJIbHOCTH YYALIMXCH

Kypca

(KoJIMYeCcTBO

4acoB)

AHagurnyeckasi | [loBTopenue: KoopauHATHl | AKTYAJdU3UPOBATH PaKTHI U https://resh.edu.r

reomerpus (15

)

BEKTOPA Ha MJIOCKOCTH U B
MIPOCTPAHCTBE, CKAJSIPHOE
MIPOU3BEJICHUE BEKTOPOB,
BBIYHCIIEHUE YTJIa MEXKIY
BEKTOPAMH B
MIPOCTPAHCTBE.
YpaBHeHUE NpsSIMOH,
MPOXOJIALLIEN YEPES BE
TOYKU. YpaBHEHUE
TUIOCKOCTH, HOPMaJlb,
YpaBHEHHUE MIIOCKOCTH B
OTpe3Kax

BektopHoe
npousBeaeHue. JInneinpie
HEpaBEHCTBA, JTUHEWHOE

METO/IbI TUTAHUMETPUH,
peeBaHTHBIE TEME, IPOBOANTH
aHAJIOTHH.

CBOANTH IEHCTBUS C
BEKTOpPaMHU K aHAJIOTUYHBIM
JIEACTBUSM C UX KOOPIMHATAMH.
BcnomHuuTh onpeneneHme
CKaJIIPHOTO YMHOKCHHS B €T0
CBOMCTBA. BHIIUCIIATE C
MTOMOIIBIO0 CKAIIPHOTO
YMHOXEHHS JUTMHBI BEKTOPOB,
YIIIBI MEXKIy HUMU,
yCTaHaBIMBATh
MEPIEHAUKYISIPHOCTE BEKTOPOB.
BbIBOAUTH ypaBHEHUE

u/subject/lesson/

5724 /conspect/

https://resh.edu.r
u/subject/lesson/

5724 /conspect/

https://internetur
ok.ru/lesson/geo
metry/11-
klass/bmetod-
koordinat-v-
prostranstveb/ur
avnenie-ploskosti

MIpOrpaMMHpPOBaHKE IUIOCKOCTU ¥ HOpMyITy
PacCTOSIHUS OT TOYKH JI0
IUIOCKOCTH.
I[MoBTOpEHmMe, Ceuenns CTtpours ceveHusl. https://internetur
00o0menne n MHOI'OI'PAHHUKOB! Pemarte crepeomerpuueckue ok.ru/lesson/geo
cHUCTeMaTH3alusl | CTaHIapTHBIE 3a/1a4M Ha JI0Ka3aTeJIbCTBO metry/10-
3Hanui (15 MHOT'OTPaHHUKHU, METOJ MaTeMaTH4E€CKUX OTHOLICHUH, klass/effektivnye-
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4acoB) CIEA0B, CTAHJAPTHBIE Hax0JICHUE TEOMETPUUECKUX kursy/ob-ekty-v-
TUTOCKOCTH, TIEpECeUeHus] | BEIMYWH (IUTHH, YTIIOB, stereometrii-
MPSIMBIX U TUIOCKOCTEH Ioazei, 00bEMOB). chast-4-secheniya
ITapannensabie psiMbic 1 | MenoJib30BaTh MPH PEIICHUN
IUIOCKOCTH: CTEPEOMETPUUECKUX 3a/1a4 https://internetur
TapayiyieIbHbIC CEUCHYIS, IUIaHIMeTpUdecKre (haKkThl U ok.ru/lesson/geo
pacuéT OTHOILLIEHUH, YTJIBI | METOJBI. metry/10-
MEXKIY IIpoBoaMTH JIOrMYECKU Klass/parallelnost
CKPEIIUBAIOIIIMHCS KOPpEKTHBIC I0KAa3aTeIbHbIE “orvamvh-i-
MIPSIMBIMH acCy:KIeHus TIPH PEIICHUH _p_y_L'
I'PiepneHuHKympHHe ETengMeTquecinf 3a/a4. bloskostei/ para'lle
MpsIMBIE U TUIOCKOCTH: CpaBHHUBATh U aHATTU3UPOBATH Inost—pr\{amov-|-
CTaHJAPTHBIE TTAPHI pealbHbIe CUTYAIHH U BBIABISTH ploskosti
MePHCHAUKYIISTPHBIX BO3MO>KHOCTH €&
TUTOCKOCTEH U MPSMBIX, MOJICJIMPOBAHNS Ha SI3BIKE
CUMMETPUHI TEOMETPUHU.
MHOTOTPaHHUKOB, MopenupoBaTh peagbHYIO
Teopema o TpEx CUTYAIIMIO Ha SA3BIKE T€OMETPHUH
MIEPIIEHANKYJIISIPax, 1 HCCJIeI0BATh TIOCTPOCHHBIS
BBIYHUCIICHUS JJIMH B MOJEIH, B TOM YHUCIIE U C
MHOTOTpaHHUKAX WCTIOJIb30BAHMEM alIapara
[ToBTOpEHuUeE: TIOMAAN anreOpsl.
MHOTOYTOJBHHUKOB, Hcnonb30BaTh KOMIBIOTEPHBIE
(hOopMyIIBI JUIS TUIOINAJICH, | POrpaMMBbl IPH PEIICHUN
coo0pakeHHs TTOT00HS. 3amaq
IImomanu ceuenmii
MHOTOT'PAaHHHUKOB:
TUTOMIA]Y TIOBEPXHOCTEH,
pa3pe3aHus Ha 9acTH,
co00paxeHus: ToJ00us
O0ném 0O0béM Tema. O0bpEM CB000IHO ONIEPHPOBATDH https://www.you
MHOTOTPAHHHMKA | TIPSIMOYTOJIHHOTO MOHATUSAMM: 00BEM Tena, tube.com/watch?
(17 g) napaJuiesienuIena. 00BEM MPSAMOYTOIBHOTO v=uSmDylkiazA

3agauu 00 yaBOCHUH
Ky0a, 0 KBajpaType Kyoa;
0 TPHUCEKIHNH yTJIa.
Crepeomerpuueckue
3a7a4yM, CBSI3aHHBIE C
00BEMOM
IPSAMOYTOJIEHOT'O
napajjesnenumnesa.
[Ipuknanusie 3anaumn,
CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMa
HIPSAMOYTOJIBHOI'O
napaesnenumnesna.
O0bEM TpAMOI TPU3MBL.
CrepeomeTpuyieckue
3aj1a4yM, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB
IPSIMOM NPU3MBL.
TIpuxknagHbie 3a1auu,
CBSI3aHHBIE C 00BEMOM
IPsIMOI IPU3MBL.
Brruncnenne 005EMOB Ten
C TIIOMOIIBIO
OIPEAEIEHHOTO

napasieenumesa.
DopMyTUPOBATH OCHOBHBIE
CBOIicTBa 00BEMOB.
Joka3piBaTh TEOpEMY 00
00BEME MPSIMOYTOJIEHOTO
napasuiesenumnena, CleACTBH
u3 Hee.

Pa3pe3arb MHOTOTpaHHUKH,
MepeKIIaIbIBaTh YaCTH.
Pemath crepeoMeTpuiecKue
3aJ1a4M, CBS3aHHBIC C
BBIUHCIICHHEM 00bhEMa
MPSIMOYTOJIEHOTO
MapayIeNIeIUIe 1a, TPU3MBL.
CpaBHMBATb U
aHAJTU3HUPOBATHL YTBEPKICHUS
C TIETBIO BBISIBIICHUS JIOTUIECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuil.
AHaJIM3UPOBATH U
MO/IEJINPOBATH Ha SI3bIKE
TCOMCTPUHN pCaJIbHbIC CUTYyalluH,
CBSI3aHHBIE C 00HEMOM
IPSAMOYTOJIEHOTO

https://resh.edu.r
u/

https://internetur
ok.ru/lesson/geo
metry/11-
klass/povtorenie/
ob-emy-tel-ob-
em-piramidy-i-
ob-em-prizmy
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HHTErpaa.

OO0BEM HAKIOHHOM
NIPU3MBI, IUPAMUJIBL.
®opmyra 06pEMa
nupamuibl. OTHOIIIEHUE
00BEMOB ITUpaMuUZ ¢
00IIM YTIIOM.
CrepeomMeTprudecKue
3aa4M, CBSI3AHHEIE C
00BéMaMu HAKJIOHHOM
MPU3MBI, THPAMUJIBIL.
[Tpuxnaausie 3aga4u MO
teMe «OOBEMEI TEIDY,
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW TIPU3MBI,
nmupamubl. [Ipumenenne
00bEMOB. Brruncnenue
PacCcTOSTHHUS IO TJIOCKOCTH

napaJuiesienuiena, Npu3Msl,
MTUPaMUJIBL.

HccnenoBathb OCTPOEHHBIE
MOJIEITH, B TOM YHUCIIE U C
UCTIOJIb30BaHKEM allapara
anreOpel.

BbIBOAUTH OCHOBHYIO
UHTETpATbHYIO QOPMYITY ISt
BEIYHCIICHUSI 00HEMOB TEIL.
Joka3bsIiBaTh TEOpeMy 00
00BbEME HAKIIOHHOH MPHU3MBI Ha
npuMepe TPEYroIbHOMN MPU3MBI
Y JI7I5 TIPOU3BOJILHON TIPU3MEI.
Jloka3biBaTh TeopeMy: 00
00BEME MpaMuIpl,
(hopMynHpOBaTh CIEACTBUS U3
Hee: 00BEM yceu€HHOM
nupamMuzbl. BeiBoguts popmyy
JUTS BEIYHUCIIEHUS 00BEMOB
YCEYEHHOM TUPaMHUJIbl

Tesa Bpamenus
(24 49)

[ununnpuyeckas
MTOBEPXHOCTD,
oOpasyroiue
UUATUHIPUIECKON
MOBEPXHOCTH.

Humusap. psamoit
KpYTrOBOW IIMITUHJIP.
[nomaabs NOBEPXHOCTH
MWIAHAPA.

Konmueckast
MTOBEPXHOCTH,
00pa3yrolnre KOHHIECKOH
noBepxHocTH. KoHyc.
CeueHue KoHyca
TUTOCKOCTHIO,
napasuiesIbHON IIOCKOCTH
OCHOBaHHUSI. Y CEUEHHBIN
koHyc. M300paxenue
KOHYCOB M YCEUEHHBIX
KOHYCOB.

[Inomane 60k0BO
MOBEPXHOCTH U TIOJTHOH
MOBEPXHOCTH KOHYCA.
CrepeoMeTpudecKue
3a1a9d Ha
JTIOKA3aTeNCTBO U
BBIYHCJICHUE,
MMOCTPOCHUEM CEYCHU
LIWIMHJIpa, KOHYycAa.

[Ipuknagable 33124y,
CBA3aHHBIC C IWINHAPOM.

Coepa u map.

[epeceuenue chepsl u
apa ¢ IIOCKOCTHIO.
Kacanue mapa u cepsl
IJIOCKOCThIO. Bua u
n300paXkeHue mapa.

CB0001HO OnIepNpoOBaTHL
NOHATHAMM: IWIHHAPUIECKAs
MOBEPXHOCTH, LIUIHHAP.
M3y4yaTh criocoObI OTyUYeHHUS
UWINHIPUIECKOM MOBEPXHOCTH,
mwHApa. U3o0paxkaTh
UWINHIP U €T0 CEUEHUs
TUIOCKOCTBIO.

CB000HO ONIEPUPOBATH
MOHSATUSMM: KOHUYIECKAs
MOBEPXHOCTbH, KOHYC,
yced€HHbII KoHyc. M3yuaTh
CHOCOOBI MOTyYeHUs
KOHUYECKOH IIOBEPXHOCTH,
KOHYyca.

H300paxkaTh KOHYC U €T0
CEYEHUS TIOCKOCTHIO,
MPOXOJAILEN YEPES OCh, U
TUIOCKOCTBIO,
NEePIEHANKYIIIPHOM K OCH.
BeiBoaute popmysts s
BEIYUCIICHUS] OOKOBOU M TIOJTHOH
MOBEPXHOCTEHN TEJ BpallleHUSI.
Pemats crepeomerpuueckue
3a/1a4d, CBSI3aHHBIE C TeTIaMH
BpallleHUs, HaX0XKICHUEM
TIoIaay OOKOBOW U MOTHOM
MOBEPXHOCTH, TIOCTPOSHUEM
CEYECHUII.

Hcnonb30BaTh NpU peUICHUN
3aJa4 IUIaHUMETPUYECKHe
(haKTBI 1 METOIBI.

CpaBHuUBaATH H
AHAJM3HPOBATH YTBEPKICHUS
C I JIBIO BBISIBIICHUSI JIOTUYECKU
KOPPEKTHBIX 1 HEKOPPEKTHBIX
paccy X IEHUM.

https://resh.edu.r
u/subject/lesson/

6300/conspect/

https://resh.edu.r
u/subject/lesson/

6300/start/
https://resh.edu.r

u/subject/lesson/

4906/conspect/
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YpaBuenue chepsi.
[Tmomans chepsl u eé
yacteil. CUMMeTpUs
cthepsr u mmapa.
CrepeoMeTprudeckue
3a1a9u Ha
JIOKa3aTeNbCTBO U
BBIYHCIICHNE, CBSI3aHHbBIE
co cthepoii u mapowm,
MOCTPOEHUEM UX CEUEHUM
IUIOCKOCTBIO.
[Ipuxknanusie 3agauu,
CBsI3aHHBIE cO chepor U
HIapOM.

IToBTOpenue:
OKPYXHOCTh Ha
TUTIOCKOCTH, BEIYUCIICHUS B
OKPYXHOCTH,
CTaHJAPTHBIE TIOIO0NS
Paznnunbie koMmOuHaINN
TEJ BpaIIeHUs U
MHOTOT'PaHHUKOB. 3a1auu
o teme «Tena u
MMOBEPXHOCTH BPAIICHUS

AHaJIM3UPOBATH H
MOJEJIMPOBATh HA A3bIKE
TE€OMETPUH pealbHbIE CUTYalUH,
CBSI3aHHBIE C KOHYCOM U
LHWIAHAPOM.

HccaenoBath NOCTPOCHHBIE
MOJIEH, B TOM YHCIIE U C
WCTIOJIb30BaHMEM alrapara
anreOpsI

AKTyaJIu3upoBaTh QaKThl U
METO/IbI TUTAHUMETPUH,
peneBaHTHBIE TEME, IPOBOAUTH
AHAJIOTUH.

CB000gHO OnIEepUpPOBATH
MOHATHAMM: cepa U map,
LEHTp, PaAnyc, AUaMeTp chephl
U 11apa.

HccnenoBates B3auMHOE
pacrionoxxenue cepsr u
TJIOCKOCTH.

DopMyIHPOBATH
oTpeseNieHne KacaTelbHON
IJIOCKOCTH K cepe.
Joka3bIBaTh TEOPEMEBI O
CBOICTBE U IIpU3HAKE
KacaTeJIbHOM MIIOCKOCTH.
BeiBoauts popmyty amns
BBIYMCIICHUS TUTOIAAH Chephl
uyepes paanyc chepsl.

Pemats crepeomerpuueckue
3a7a4yu, CBsI3aHHbIE CO chepoi u
IapoM, HaXO0XACHUEM III0IIAAN
cdepbl u e€ yacTei,
MTOCTPOCHUEM CEUCHHUH Chepsl U
mapa.

AHaJIM3UPOBATH U

MOJAEJNPOBATH Ha SI3bIKE
TE€OMETPUHU PEATIbHBIE CUTYAIUH,
CBSI3aHHBIE C IIapOM U chepoi.

PemaTs npocTeie 3a1aun, B
KOTOPBIX (PUTYPHUPYIOT
KOMOMHAITNH TEJ BPAIICHUS U
MHOTOTPaHHUKOB.

Hcnosb3oBaTh NIpU peLICHUU
3aj1a4, CBA3aHHBIX CO Cepoil n
1apoM, TUTAaHUMETPUUECKHE
(haKTBI ¥ METO/IBI.

Pemarth crepeomerpuieckue
3a/1a4y, CBSI3aHHBIE C TE€JIaMU
BpallleHus, TOCTPOECHUEM
CEUYEHUM TeJ BpallleHus, C
KOMOWHALIMSIMH TeJl BpaIlleHUs U
MHOT'OI'PaHHUKOB.

IIpoBoaUTH JTOrHMYECKU
KOPpPEKTHBIE JOKA3aTeIbHbIE
paccyXeHus Ipu pelieHnn
TeOMETPHYECKHX 3ajad,




CBA3AaHHBIX C
MePIIEHANKYIISIPHOCTHIO
IUIOCKOCTEH.
AHaIU3UpPOBATH U
MOJeJIMPOBATh HA A3BIKE
T€OMETPUHU peabHbIE CUTYALIUH,
CBSI3aHHEIC C
MHOI‘OFpaHHI/IKaMI/I.
HccnenoBaTh moCTpOSHHBIE
MOJIENIM, B TOM YKCJIE U C
WCTIOJIb30BAaHHUEM aliapara
IreOpsI

Ilnomaau
MOBEPXHOCTH U
00BEMBI
KPYIJbIX Tea (9

)

O0BEM mITUHApA.
Teopema 06 00BEMeE
MPSIMOTO IIMIIMH/IPA.
IImomaau 6OKOBOH U
IIOJIHOM TIOBEPXHOCTH
MUTHHPA
Brruncienue 00bEMOB Tel
C TIOMOIIIBIO
OIPEAEIEHHOTO
naTerpana. Oosém
KOHYyca.

[Inomanu 60xo0BOI 1
MOJTHOW TIOBEPXHOCTH
KOHyca.

CrepeomeTpuueckue
3a[1a4u, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB
HWIMHAPA, KOHYyCAa.

[puknanHble 3a1a9H MO
Teme «O0bEMBI U
TUTONIA/TN TIOBEPXHOCTEH
tes. O0bEM 1mapa u
[IapOBOTO CEKTOPA.
Teopema 06 00bEMeE
nrapa. [lnomians chepsl.
CrepeoMeTprudecKue
3aJ1a4yM, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB
nrapa, mapoBoro
CErMEeHTa, IIIapOBOTO
CeKTOpA.

[IpuxnagHple 3312491 110
Teme « OOBEMBI TE,
CBsI3aHHBIC ¢ 00BEMOM
1apa ¥ riolia b
ctepsl. CooTHOIICHUS
MEX]Ty IIOIIAIIMHU
MIOBEPXHOCTEH U
00BEMaMu 1OTOOHBIX TEJI.
[Tomo6HbIE Tena B
MPOCTPAHCTBE.
Uzmenenune 00béMa npu
nooouu.
CtepeoMeTprIecKue
3aJ1a4u, CBSI3aHHbBIE C

CB0001HO OnepupoBaTH
MOHATHAMM: O0BEM Tea,
TUIOIA/Tb TIOBEPXHOCTH.

@opMyJIHPOBATH OCHOBHBIE
CBOIicTBa 00BEMOB.
Jloka3pIBaTh TeOpeMbl: 00
00BEMe nmHMHApa; 00 00BEME
KoHyca. BeIBOAUTB (hOpMyITBI
IUIA BEIYUCIEHNS 00bEMA
YCEUEHHOTO KOHYyCA.
HccnenoBaTh nMocTpOCHHBIS
MOJIEJH, B TOM YHCJIE U C
UCIOJIb30BAHHUEM aliapara
anreopel.
3HATH BO3MOXKHOCTH PEIICHUS
3a]1a4 Ha TIOCTPOCHHE IIUPKYIIEM
U JIMHEUKOH, 0 KJIaCCHYECKUX
Hepa3pelrMBbIX 3a1adax.

CB000IHO OIEPHPOBATH
TMOHSITUSIMM: [IAPOBOI CEIrMEHT,
1IapOBOH CIIOH, MIAPOBOM
CEKTOp, OCHOBaHHE M BBICOTA
CErMEeHTa, OCHOBaHHE U BHICOTA
HIAPOBOTO CIIOS.

BoiBonuTh GopMyIIBI IS
HAXO0XKJIEHUsI 00bEMOB
IIIAPOBOTO CETMEHTA, IIIAPOBOTO
CEKTOpa, IO chepsl.
Joxa3siBaTh TEOpeMy 00
00BéMe mapa.

Pematnb crepeoMeTpuieckue
3aJ1a4d, CBsI3aHHBIC C 00BEMOM
Irapa, mapoBOTO CETMEHTa,
IIAPOBOT0 CEKTOPA, IIIOMIA/BI0
cepsl.

CpaBHMBATH H
AHAJIM3HPOBATH YTBEPIKIACHUS
C TIETBIO BBISIBIICHUS JIOTUIECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuil.
AHaJIM3UPOBATH U
MO/IEJINPOBATH Ha SI3bIKE
TCOMCTPUHN pCaJIbHbIC CUTYyalluH,
CBsI3aHHBIC ¢ 00BEMOM MmIapa,
IaPOBOT0 CETMEHTa, [IaAPOBOTO
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vektory-i-
koordinaty/plosc
hadi-poverhnosti-
i-ob-emy-
geometricheskih-
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BBIYHCIIEHUEM 00BEMOB
TeJI U TUIONAaaeH
IOBEPXHOCTEN

CErMEHTAa, TUIOIIAJIBIO CEPHI.

CB000IHO ONIEPHPOBATH
MOHSATHEM: ITOJ00HBIC TEIa B
MIPOCTPAHCTBE.

Beruncasitb 00bEMBI TEI €
MIOMOIUIBIO ONIPEIETEHHOTO
WHTETrpaja.

Pemathb crepeoMeTpuiecKue
3a/1a4d, CBSI3aHHBIE C
COOTHOIICHUAMHU MEKITY
TUTOIIASIMU TIOBEPXHOCTEH H
00bEMaMu 1OTOOHBIX TEJI.

I[IpoBoauTH TOTHYECKH
KOPPEKTHBIC I0KA3aTeIbHbIE
paccyKIeHus py PEeuIeHuN
TEOMETPHUYECKUX 3ajad,
CBSI3aHHBIX C BBIYHCIICHHEM
00BEMOB TeJ C TIOMOIILIO
OTpeAeNIEHHOTO UHTETpaa,
HAXO0XKJICHUEM COOTHOIICHHUS
MEXTy TUTOIIAIIMHU
MOBEPXHOCTEH U 00bEMaMU
IMOTOOHBIX TEI.

AHaIM3upoOBaTh U
MOEJIMPOBATH Ha SI3bIKE
T€OMETPHU PeabHbIC CUTYaIUH,
CBsI3aHHBIC ¢ 00BEMaMU U
MTOBEPXHOCTSIMH TeJI, Ha
JTIOKa3aTeIbCTBO U Ha
HaXO0KJIEHHE TEOMETPUIECKIX
BEJIMYUH

IToBTOpEHHE,
00001IeHNe 1
CHCTEeMATH3AIUS
3HaHui (25 4)

Ob6o0maromiee
MMOBTOPEHUE TIOHATHH 1
METOJIOB Kypca
reomerpuu 10—

11 knaccos,
CHUCTEeMaTH3aIis 3HAHH.
Hcropus passurtus
CTEepEeOMETPHH KaK HayKH
U €€ ponb B pa3BUTUHU
COBpPEMEHHBIX
WH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Pemath crepeoMeTpuIecKue
3aJa4M Ha JOKa3aTeJILCTBO
MaTEeMaTHUYCCKUX OTHOIICHHUM,
HaXO0XICHUE TE€OMETPHICCKUX
BEIUYMH (IJIMH, yTIIOB,
IIoaaeH, 00bEMOB).

Hcnoab3oBaTh 1pu pelicHUN
CTEPEOMETPHUIECKHX 3a/1a1
TUTAHUMETPUYECKHE (HaKThl U
METO/IBI.

IMpoBoaUTH JTOTHYECKU
KOPPEKTHBIC JOKA3aTeIhHBIC
paccykJIeHHs MPU pElICHuN
CTEPEOMETPUICCKUX U
TUTAHUMETPUIECKHX 3a7ad.

CpaBHuUBATH U
AHAJM3HPOBATH PeallbHbIC
CUTYAIlNH U BHISBISITH
BO3MOXKHOCTb €&
MOJCIUPOBAHMS HA SA3BIKE
TEOMETPHH.

MoaeaupoBaTh peaibHYIO
CUTYAITUIO Ha S3BIKE TEOMETPUU
U UCCJIe0BATh TIOCTPOCHHEIE
MOJIENIH, B TOM YHCJIE U C
HCIOJIb30BAHNUEM ammapaTa

https://internetur
ok.ru/subject/geo
metry/class/10
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anreOphl.

Hcnoab30BaTh KOMIBIOTEPHBIE

MpOorpaMMBeI IIPU PELICHUH
3a/ad.

ITonyyaTs mpeacraBJieHHE O
TE€OMETPHH KakK O
Ppa3BHBAIOIEHCS HAYKE,
HCCIEYIOLEN OKPYXarOUIUI
MHUp, CBA3aHHOH C PeaTbHBIMU
00BEKTAMM, IIOMOTAFOILIEH
PELINTh peallbHbIE )KU3HEHHBIC
CUTYAI[H O POJIK CTEPEOMETPUN
B Pa3BUTHH COBPEMEHHBIX
HWHXCHCPHBIX U KOMIIBIOTCPHBIX
TEXHOJIOTHI

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
HEJIN U3YYEHUA YYEBHOI'O KYPCA

YueOHslii Kypc «BeposTHOCT M CTaTUCTHKA» YIIYOJIEHHOTO YPOBHS SIBISIETCS IMPOJIOJDKCHHEM W Pa3BUTHEM
OJTHOMMEHHOTO y4eOHOTO Kypca yriyOoJaEHHOTO ypOBHS OCHOBHOW mkousl. Kype npennasnadeH st popmupoBanus
y 0OydJaromuXxcsi CTATUCTUYECKON KyIbTYphl M IOHMMAaHHS POJM TEOPHU BEPOSITHOCTEH KaK MaTeMaTHYECKOTO
WHCTPYMEHTa JJIsl M3Y4YEeHUs CIy4ailHbIX COOBITHi, BennunH U npoueccoB. [Ipu m3yueHnu Kypca oOorariarTcs
MIPE/ICTABIICHUS YYAIIUXCsl O METOJ[aX MCCJIE0BAaHHUs M3MEHYMBOTO MHpa, Pa3BUBAETCS MOHUMAaHHE 3HAYMMOCTH U
OOIIHOCTH MaTeMaTHYECKUX METOJIOB MO3HAHUS KaK HEOTHEMJIEMOIl 4acTH COBPEMEHHOIO €CTECTBEHHOHAYYHOI'O
MHPOBO33PEHHSL.

ConeprkaHue Kypca HalpaBJICHO Ha 3aKPEIUICHNE 3HAHUM, TOJyYEHHBIX TP U3y9E€HUH Kypca OCHOBHOI IIKOJIBI U
Ha Pa3BHTHE MPEICTABICHUH O CIyYalHBIX BEJIMYMHAX W B3aMMOCBA3AX MEXIy HUMH Ha BA)XKHBIX IPUMEpPAX,
CIOXKETBI KOTOPBIX TIOUEPITHYTHI U3 OKpYXKAolIero Mupa. B pesynbrare y 00y4aromuxcsi JOHDKHO chOPMUPOBATHCS
MPEJCTaBICHUE O HauOoJIee YIOTPEOUTEIBLHBIX M OOIIMX MATEMATHYCCKUX MOJICIISAX, UCIOJIb3YEMbIX VIS OMUCAHUS
AQHTPONIOMETPUYECKUX W JEeMOTpadMuecKUX BEJIMYMH, TIOTPEHIHOCTe B pas3iIM4HbIE poOJa HW3MEpEeHUsX,
JUTNTEIBHOCTH 0€30TKa3HOI pabOThl TEXHHYECKHX YCTPOWCTB, XapaKTEPHCTHK MACCOBBIX SIBICHUI M ITPOIIECCOB B
oOrmmecTBe. YueOHBIN Kypc sBIsieTCst 02301 IJIs1 OCBOCHUS BEPOSITHOCTHO-CTATUCTUYECKUX METO/I0B, HEOOXOIMMBIX
CHenuaIicTaM He TOJBKO WH)KEHEPHBIX CIEUATBbHOCTEH, HO TAaKXKE COIMAIBHBIX M IICHXOJIOTHUECKUX, TIOCKOIBKY
COBpPEMEHHBIE OOIIECTBEHHBIE HAyKH B 3HAUYMTENBHOW MEpe HCIIOIB3YIOT ammapaT aHain3a OOJIBIINX JaHHBIX.
LleHTpanbHyl0 4YacTh Kypca 3aHUMaeT OO0CYXJIEHHE 3aKOHa OOJIBIIUX 4Yuced — (YHIAMEHTAIBHOIO 3aKOHa
MIPUPO/IbI, UMEIOIEr0 MaTeMaTHUECKYIO (hopMaTH3aIuio.

B cooTBeTcTBHM € yKa3aHHBIMHU LEJSIMH B CTPYKType Y4eOHOro Kypca «BeposSTHOCTb M CTaTHCTHKa» CpelHen
IIKOJIBI Ha YriyONEHHOM YpPOBHE BBIZIEJICHBI OCHOBHBIC CcOZepKaTenbHble JIMHUN: «CiydaiiHble cOOBITHS W
BeposiTHOCTH» U «CirydaiiHble BETMYMHBI ¥ 3aKOH OOJIBIINX YHCEID).

IToMHrMO OCHOBHBIX JIMHUI B KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUH Irpad)oB U TEOPUU MHOKECTB, HEOOXOAUMBIE JUIs
MOJIHOIIEHHOTO OCBOCHHSI MaTepralia JAaHHOTO yueOHOTr0 Kypca M CMEKHBIX MaTeMaTHYEeCKHX YUeOHBIX KYpCOB.

Conepxanne smHNM «CiydaiiHble COOBITHS M BEPOSITHOCTH» CIY)KHUT OCHOBOM Uit (OPMHUPOBAHUS
MIPEACTABIICHUI O pacrpeeleHIH BepOSITHOCTEH MEX Ay 3HAUCHUSIMH CIyJaifHbIX BEJIMUYMH. BakHylo yacTh B 3TOU
COJIep)KaTEIbHON JIMHUY 3aHUMAET U3Y4eHHE T€OMETPUIECKOT0 U OMHOMHAIBHOTO PACIPENENICHNH U 3HAKOMCTBO C
UX HEIPEPhIBHBIMU aHAJIIOTAaMU — TOKA3aTeIbHBIM 1 HOPMAJIbHBIM PACIIpeIeICHUSIMH.

TeMbl, CBsI3aHHBIE C HEMPEPBIBHBIMU CIIyJaiiHBIMHM BEJIMYMHAMU U PACIPEACICHUSIMH, aKIEHTUPYIOT BHUMaHNE
IIKOJIbHUKOB Ha OMHCAHUU W U3YyYCHUHU CIIyYalHBIX SIBJICHUH C MOMOIIBIO HeENpephiBHBIX (QyHKIHE. OCHOBHOE
BHUMaHHE yJeIsIeTcs 0Ka3aTeJIbHOMY U HOPMaJIbHOMY PaclpeielICHUsIM.

B xypce mpeaycMaTpuBaeTcsi 03HAKOMUTEIBHOE M3YUCHNE CBSI3U MEXKAY CIydallHBIMHM BEJIMYMHAMH M OTIMCAHHUE
STON CBSI3M C TOMOMIBIO KOA(PPHUINEHTa KOPPEISIIUKA M €ro BEIOOPOYHOTO aHAIOTa. DTH DJIEMEHTHI COACpIKaHUs
pa3sBUBAIOT TeMy «JlmarpaMMbl pacceMBaHUs», U3yUEHHYI0 B OCHOBHOH IIKOJIE, U BO MHOIOM OIIMPAIOTCSl Ha
CBEJICHUS U3 KYPCOB alnreOpsl U TeOMETPHU.

Emé oauH sneMeHT cojiepkaHusi, KOTOPBIH MpejiaraeTcs Ha 03HAKOMUTEIBHOM YPOBHE — I10CIIEIOBATEIbHOCTD
CIIy4allHBIX HE3aBUCHMBIX COOBITHI, HACTYMAIOMIMX B €AWHHUIY BpeMeHH. O3HakoMIIEHHE C paclpelielieHneM
BEPOSITHOCTEH KOJIMYECTBA TAKUX COOBITHI HOCHT Pa3BUBAIOLIMN XapaKTep W SBISCTCS aKTyalbHBIM JUIs OyTyIIuX
aOUTYPUEHTOB, MOCTYNAIOIINX Ha YI€OHBIE CIIEHATbHOCTH, CBA3aHHbBIE C OOIECTBEHHBIMU HayKaMH, ICHXOJIOTHEN
M YIIPABJIICHUEM.



MECTO KYPCA B YYEBHOM IIJTAHE

B yuebHOM miaHe Ha W3y4YeHHE Y4eOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKa» Ha YIIIYyOJEHHOM YpOBHE
OoTBOAMTCS | y4eOHBII yac B HEAEIO B TCUCHUE KAXKIOT0 rojia o0yueHus, Bcero 70 yueOHBIX 4acoB.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM ST PABOYEN ITPOI'PAMMBI
(ITO TOJAM OBYYEHUA)

OcBoecHue yqe6H0r0 Kypca ((BepOSITHOCTL 1 CTAaTUCTHKA» Ha YPOBHC CPCAHCTO O6III€FO 06pa3OBaHI/I$I JOJIDKHO
o0ecreynBaTh JAOCTHIKCHHUEC CICAYIOIHNX MPCAMCTHBIX O6paSOBaTCJ'IBHbIX PE3YIbTATOB:

10 xknacc

e CB00OOJHO ONEpUpOBaTh NOHATHUAMHU: Tpad, TIOCKUH rpad, CBSI3HBIN rpad, MyTh B rpade, Lelb, UK, AepPEBo,
CTENEHb BEPIINHBI, IEPEBO CITyIaifHOTO 3KCIEPHMEHTA.

e (CB0OOJHO OmepHpoOBaTh MOHATHAMH: CIyYaiHBIH AKCIIEPUMEHT (OIIBIT), CiIydaiiHOe cOOBITHE, JIEMEHTapHOE
cllydqaifHoe cOOBITHE (JIEMEHTApPHBIA HCXO0/) CIy4aifHOTO ONbBITA; HAXOAUTh BEPOSATHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOXXHBIMH JIEMEHTapHBIMH COOBITHSMH.

e Haxomute ® QopMynmHpoBaTh COOBITHS: TepeceueHHne, OOBEIUHEHHWE JaHHBIX COOBITHH, CcoOBITHE,
TIPOTHBOIIOJIOKHOE JTAHHOMY; HCIIOJIb30BaTh JMarpaMMbl Oiiiepa, KOOPIMHATHYIO MNPSMYIO JUIS pEIICHUs
3a/ad; TMONB30BAThCA (DOPMYITON CIIOKEHUS BEPOSTHOCTEH ISl BEPOSTHOCTEH ABYX W TPEX CIyIalHBIX
COOBITHIA.

e OnepupoBaTh MOHATHSMH: YCIOBHAs BEPOSITHOCTh, YMHO)KEHHE BEPOSTHOCTEH, HE3aBUCUMBIE COOBITHS, IEPEBO
CIly4aifHOTO SKCIIEPUMEHTa; HAXOJHUTh BEPOSTHOCTH COOBITHII C IOMOIIBIO IIpaBMiIa YMHOJXKECHHS, JepeBa
CIIyJaifHOTO OTIBITa, MCIIOJIB30BaTh (POpPMYTy MONHOW BeposTHOCTH, (opmyny baiieca mpu pemeHnn 3amad;
OTIPEJETSITh HE3aBUCHMOCTD COOBITHIT 110 (hOPMYIIE U 110 OPTaHU3ALMN CIy4alHOTO IKCIIEPUMEHTA.

e  [IpuMeHSTh M3y4CHHBIE KOMOMHATOPHBIE (HOPMYIIBI ISl IEPEUNCIICHNS IEMEHTOB MHOXKECTB, JIEMEHTAPHBIX
COOBITHI CITyJaifHOTO OTIBITA, pEIICHHS 3a/1a9 TI0 TEOPUH BEPOSITHOCTEH.

e (CB0OOJHO ONIEPUPOBATH MOHATUSMH: OWHAPHBIA CIy4aliHBIM ONBIT (WCHBITAaHHWE), YCIeX W Heydaya,
HE3aBHCUMBbIEC HCIIBITAaHHS, CEPUsl HCIIBITAHWH; HAXOJUTh BEPOSATHOCTH COOBITHI: B CEpUHM HCIBITAHHN 10
TIEPBOTO YCIIeXa; B CEpUH UCIBITAHUNA BepHyTH; B OTBITE, CBA3aHHOM CO CIyYaifHBIM BBIOOPOM W3 KOHEUHOM
COBOKYITHOCTH.

e (CBoOOIHO OmEpHPOBATH IMOHATHUAMH: CilydailHas BEIWYHMHA, PACHpENCNICHHE BEPOSTHOCTEH, amarpamma
pacnpeneneHus, ONHapHAas clydaiiHasl BEIUIHHA, TEOMETPHUECKOE, ONHOMHAIBLHOE pacIipe/ieieHIeE.

11 xknace

e OnepupoBaTh MOHATUSIMU: COBMECTHOE PACIPENENICHUE NBYX CIYYaiHBIX BEJIMYHMH; HCIIOJIB30BATh TAOIHIY
COBMECTHOTO PACIIPEACNICHUS OBYX CIyYalHBIX BEJIMYMH IUIS BHINEICHHS pacupelelieHUs] KXol BeJIUYHHBI,
OIIPEACIICHNA HE3aBUCUMOCTH cnyqaﬁHbe BCIINYHH.

e (CBoOOmHO oOmepHpPOBATH IMOHITHEM MAaTEMaTHYECKOTO OXKHIAHHUS CIyJalHON BENWYHMHBEI (pacrpelelieHHs);
IIPUMEHSATh CBOHCTBA MAaTeMaTHYeCKOTO OXKMAAHUS IIPU PELICHHH 3alad; BBIYMCIATH MaTeMaTH4ecKoe
OXHAaHHe OMHOMHAIIBHOTO ¥ T€OMETPHUYECKOTO PACIIPEACIICHHUI.

e (CBO0OOJHO OIEpUPOBATh TOHATHAMH: AUCIIEPCHUS], CTAHAAPTHOE OTKIOHEHHE CITy4aifHOM BEIMYUHBI; IIPUMEHSTh
CBOIICTBA IUCHEPCUH CIyYaiiHON BENMYUHBI (PAcIpenesieHUs) TP PELICHUH 3a1a4; BBIYUCIAT AUCIICPCHIO U
CTaH/IapPTHOE OTKJIOHEHNUE FEOMETPUUECKOT0 M ONHOMHAIBHOTO pacIipeeIeH M.

e  BpunciaTh BEIOOPOYHBIE XapaKTEPUCTHKU MO JaHHOH BBIOOPKE M OLCHMBATh XapaKTEPUCTHKH I'CHEpaJbHON
COBOKYIIHOCTH JJaHHBIX II0 BHIOOPOYHBIM XapakTephcTHKaM. OLEHHBAaTh BEPOSTHOCTH COOBITHH U IPOBEPATH
MpOCTEHIITNE CTATHCTHYECKUE THITOTE3BI, MOJIB3YSICh N3YYEHHBIMH PACTIPE/ICIICHUSMH.

COJEPXAHUE YUYEBHOI'O KYPCA (ITO TOJJAM OBYUEHMU ) 10 kmacc

I'pad, cBs3ubIii rpad, myru B rpade: nukinsl U nenu. CreneHs (BaJICHTHOCTH) BEPIIMHBL. [ padbl Ha IIOCKOCTH.
JepeBbsi.

CrnyyaliHble SKCIIEPUMEHTHI (OTBITHI) M CIydaiiHbIe COOBITHS. DJIeMEHTapHbIe COOBITHS (MCX0bl). BeposaTHOCTH
cily4ailHOro coObITHs. BIM30CTh 4acTOThl M BepOSITHOCTH cOOBbITHH. CilydailHbIe OIBITHI C PAaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITHSIMHU.

Omnepaiy HaJl COOBITUSIMH: IlepecedeHre, 00benHEeHne, MPOTUBOIIOIOXKHBIE COObITHS. narpaMmsl Jisepa.
DopMmyna CII0KEHHUS BEPOSITHOCTEH.

YcnoBHas BepOSITHOCTh. YMHOKEHHME BeposTHOcTel. JlepeBo ciywaiiHOoro skcrnepumeHTa. Popmylia MOJHON
BepositHOCcTH. Dopmyna baiieca. HezaBucumbie coObITHS.

BunapHbIil cygallHBIH ONBIT (MCTIBITAHKE), yerieX W Heynada. HesaBucumble ucnbitanus. Cepusi He3aBHCUMBIX
UCTIBITaHUH 0 TIepBoro ycrexa. [lepecranoBku u daxropuain. Uncno coueranuid. Tpeyronsuuk [Nackams. @opmyna
6mroMa HeroToHa.

Cepus He3aBUCUMBIX HcTIbITaHui bepHymnm. CirygaifHbIi BEIOOpP 3 KOHEYHOH COBOKYITHOCTH.



Crnyuaiinas BenmuunHa. Pacnipenenenue BeposTHocTel. Jluarpamma pacnpenenenus. Onepanuu Hall CIyJaHBIMA
BeIMYMHAMU. buHapHas ciydaiiHas BenuuuHa. [Ipumepbl pacnpenencHuii, B TOM 4YHCIE TI'€OMETPUYECKOE U
OMHOMHMANTBLHOE.

11 kaace

CoBMeCTHOE pacnpeJeneHue ABYX CIydaliHbIX BeTMunH. HezaBucuMble caydaiiHble BETUUYHHBL
MaremMaTHueCKOe OKHIaHUE CIyJaliHOW BeTWduHBI (pactpeneneHusi). [IpuMepsl mpuMeHEHHs MaTeMaTHYeCKOTO

oxuaHus (CTpaxoBaHue, Jotepes). MatemaTrudeckoe OKuaHue OMHAPHON Cly4ailHOM BETUYHHBI.

MareMaTHueckoe OKUAAHUE CYMMBI CIIydalHbIX BelIMYMH. MaremaTHueckoe 0KMJaHHE FeOMETPUYECKOTO U
OMHOMHAITLHOTO PACTIpEICNICHNH.

Hucriepcuss W CTaHOapTHOE OTKJIOHEHWE CIydailHOH BenwuwHBI (pacmpenenenus). Jucnepcus OuHApHOH
ciIydaiiHON BenHuYMHBL. MaTemaTnyeckoe OKHUAaHUe TPOM3BEACHHUS U AUCIEPCUSI CYMMBI HE3aBUCUMBIX CITyYalHBIX
BeIMuuH. Jlucmepcus M CTaHAApPTHOE OTKJIOHEHHWE OMHOMMAJIBHOTO pachpenencHus. Jlucmepcus nm craHmapTHOE
OTKJIOHEHHE T€OMETPUUECKOTO PACIIPECIIEHHS.

HepaBenctBo YeObiméBa. Teopema YeObméBa. Teopema beprysmmu. 3akoH Ooipmmx gucen. BbrOopouHbIi
MeTox uccnenoBaHnii. Beibopounsie xapakrepucTukd. OnEHMBAaHME BEPOSTHOCTH COOBITHSI 1O BBIOOPOYHBIM
naHHbIM. [IpoBepka mpocTENIINX TUIIOTE3 C MOMOUIBIO U3YUYEHHBIX PaclpeleaeHU.

HenpepeiBHble ciydaiinble BenuuuHbl. IIpumepsl. OyHKIMS IUIOTHOCTH BEPOSITHOCTU PACIpEACICHUS.
PaBHOMEpHOE pacnpenienieHne U ero cBoicTBa. 3anauu, NPUBOAIINE K NMOKA3aTEIbHOMY paclpeAeieHnIo. 3a1auH,
NpUBOASIIME K HOpPMaJdbHOMY pacmpeencHuto. DyHKIUS IUIOTHOCTH  BEPOATHOCTH  MOKA3aTEBHOIO
pacnpezenenus, GYHKIUS ITIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO pacripeseneHus. OyHKIUS MII0THOCTH U CBOMCTBA
HOPMAaJIBHOTO PACHPEEICHHUS.

ITocnenoBaTenbHOCTD OIMHOYHBIX HE3aBUCUMBIX COOBITHH. 3a1auu, MpUBOIsIIE K paciipeneneHuto [Tyaccona.

KoBapuanus nByx ciyuaifHeix BexnuuH. KosgduiuenT muneiinoi koppensuun. CoBMeCTHbIC HAOMIOICHUS ABYX
BeNMn4MH. BpiOopouHslli ko3 dunueHT koppenmsuuu. Pasnnunme MexXIy JMHEWHOW CBS3bI0 M NPHYMHHO-
CIEeCTBEHHOM CBA3b10. JINHEHHas perpeccus, METOl HaUMEHbIIUX KBaJpaTOB.

TEMATHUYECKOE ITNTAHMPOBAHUE YUEBHOI'O KYPCA (TTO TOAAM OBYYEHU )
10 xmacc (35 q)

HazBanue OcHoBHoOe coaep:kanne | OcHOBHBIE BU/BI 1eATEILHOCTH 20P

paszea o0yuyarumuxcs

(TeMblI)

(ko1M4ecTB

0 4acoB)

Oaementnl | I'pad, cBsA3HEIH rpad, IpeacraBiasaTh 0OObEKTH U CBA3H https://psschool.

TEOPUH NpE/CTaBJICHNE 3314l | MEXKy HUMHU C MOMOIILIO rpada, ru/presentation/

rpagos (3 C MOMOIIBIO Tpada. HAaxXOJUThb IIyTH MEXKIY BEpLIMHAMU pr-

) CreneHnsb (BaleHTHOCTB) | rpada. geometriya/293
BepiuHbL. [1yTh B Briaeasite B rpade ey v UKIbL. 73-elementi-
rpade. Llenn 1 UKIbL. CTpouThb 1epeBo MO ONMUCAHUIO teorii-

I'padbr Ha TUTOCKOCTH. CJIy4aliHOTO OIIbITa, OIIMCHIBATh grafov.html
HepeBo cinyyaitHOTO CilydaifHble COOBITHSI B TEPMHUHAX
IKCIIEPUMEHTA Jepesa.

Pematsb 331aun ¢ moMoIbs0 rpadoB

Cayuaiinble | Cay4aiiHbIe BoigensaTh u onuchbIBaTH ClTydaiiHbIS https://resh.edu.r

ONBITHI, 9KCIIEPUMEHTHI (OTIBITHI) | COOBITHS B CIIyUaiHOM OIIBITE. u/subject/lesson/

caydaiiHble | U CIydaliHbIE COOBITHS. ®opMyIHPOBATH YCIOBHS 4089/conspect/

cOOBITHSI U | DJIEMEHTapHbIE MPOBEICHHS CITY4aifHOTO OTIbITA.

BEPOSATHOCT | COOBITHS (HCXObI). HaxoauTh BepOsSTHOCTH COOBITHIT B https://internetur

U coObiTHii | BeposTHOCTB OTIBITAX C PAaBHOBO3MO>KHBIMHU ok.ru/lesson/alg

(RR)) CIIy9aifHOTO COOBITHSL. 3JIEMEHTAPHBIMU UCXOJaMU ebra/11-
BepostHocTu coObITHI klass/elementy-
B OIIBITAaX C matematichesko
PaBHOBO3MOXHBIMU y-statistiki-
3JIeMEHTaPHBIMH kombinatoriki-i-
COOBITUAMU teorii-

veroyatnosti/slu
chaynye-
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sobytiya-i-ih-
veroyatnosti

Onepannu
HaJX
MHO3KeCTBA
MH U
COOBITHSIMH.
Cioxkenue u
YMHOKeHHE
BEPOSITHOCT
eii.
YcaoBHas
BEPOSITHOCT
b.
He3aBucum
ble COOBITHS
(ERY)

IIepeceuenue,
o0beHEeHe MHOKECTB
U COOBITHIA,
MIPOTHUBOTIOIOKHEIE
coObITHsA. Dopmyia
CIIOKEHUS
BEpOSITHOCTEH
YcnoBHast BEpOATHOCTb.
YMHOKEHHE
BEPOSITHOCTEN.
®opMyna yCIOBHON
BepoATHOCTU. Dopmyiia
MIOJTHOW BEPOSTHOCTH.
®opmyna baiieca.
HezaBucumsbie coObITHS

Hcnonw3oBaTh AuarpaMMmsel Diinepa u
BepOabHOE ONMMCAHUE COOBITHH TIPH
BBITIOJTHEHNH OIlepanuii HajJ
COOBITHSIMHU.

OueHUBATH U3MEHEHHE BEPOSATHOCTEH
COOBITHH 10 MEpEe HACTYIUICHUS JPYTUX
COOBITHH B CITy4alfHOM OIIBITE.

PemaTp 3a1a4n, B TOM 4HCIE C
HCIOJb30BaHUEM JEpEBa CIy4aitHOTO
OTIbITa, GOPMYI CIOKEHUS U
YMHOXEHHSI BEPOSITHOCTEN
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matematichesko
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kombinatoriki-i-
teorii-
veroyatnosti/pro
izvedenie-i-
summa-
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primery

DJIeMEeHThI
KOMOMHATO
puku (3 )

KombunaropHoe
MIPaBUIIO0 YMHOXKEHUSI.
IlepectanoBku u
(haxkropuan. Yucmo
COUYETaHUN.
Tpeyronpnuk ITackas.
®dopmyna 6uHOMA
HeroToHa

®opMyIHPOBATH U JOKa3bIBATh
KOMOHMHATOpHBIE (DaKTHI.
Hcnonb3oBaTh NpaBUIIo YMHOKEHUS,
M3y4eHHbIe KOMOMHATOPHBIE POPMYJIBI
IUIS TIEPEYHCIICHUS 3JIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHCIIE
3JIEMEHTApHBIX COOBITHH B CITy4aiiHOM
OTIBITE.

Moab3oBaTbes POPMYIOH U
TpeyroyibHuKoM [lackans ans
OTIpEIeICHNs YNCIIa COUECTaHU .
[pumenaTs popmyiry OnHOMA
HrroTona mist mpeodpazoBaHus
BBIPA)KECHUN

https://resh.edu.r
u/subject/lesson/
4928/main/
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program/archive
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a-5-progressii-
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veroyatnostey-i-
matematicheska
ya-
statistika/kombi
natorika-
ponyatie-
veroyatnosti-
matematicheska

a-statistika
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