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MNOACHUTEJIBHAS 3AIINCKA
PaGouass nporpamma cocraBJ/ieHa:

- Ha ocHOBe DenepanbHOr0 rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHETO OOIIero
o0Opa3oBaHus,

- B cootBeTcTBUM ¢ 3akoHOM Poccuiickoii ®eneparmu ot 10.07.1992 Ne 3266-1 «O06
o0pa3zoBaHuN», TpHKa3oM MuHUCTEpcTBA 00pa3oBanus U Hayku Poccuiickoit deneparuu ot 17.12.2010
Ne 1897 «O06 yrBepxkacann (heaepaabHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO
o01ero oOpa3oBaHus;

- Ha ocHoBe mnporpammbl «Marematuka 10-11 xkmaccel, coctaButenb bypmucrpoa T.A.
(Anrebpa m Havaja mMaremaTudeckoro ananuza. CoopHuk pabouux mporpamm. 10-11 kiraccel 6a30BbIA U
yriIyOJIeHHBIH YPOBHH; TIOCOOME JUIst yunuTeneil o0mmeo0pa3oBaTesibHbIX yupexaenuii -M.: [IpocBemnienue;
I'eomerpust. Coopruk pabouux nporpamm 10-11 kimaccer; mocodue i yauTesnei o01eoopa3oBaTeIbHBIX
yupexenuit -M.: [Ipocemienne)».

- nporpammbl Bocriutanusi MbOY «I'mmuazust Nel» nHa 2022-2023 yueOublii o (YTBEpKIEHA
npukazom aupekropa MBOY «I'mmuazus Nely» ot 31.08.2022 Ne367).

Ha um3yuenmne mpenmera «Maremaruka» B 10 kimacce Ha mpodmibHOM ypoBHe oTBomutcs 204
yaca.
Henau o0y4yenus npeamery:

® OBJIQJICHHE CHUCTEMON MaTeMaTUYEeCKUX IMOHSATHI, 3aKOHOB U METOOB, M3Y4YaeMbIX B Mpelenax
OCHOBHOM 00pa30BaTelbHOIl MporpaMMmbl cpeaHero oOmiero oOpa3oBaHMs, YCTaHOBJIECHUE
JIOTUYECKOM CBSI3U MEXIY HUMU;

® OCO3HaHHE U OOBSICHEHHE POJIM MAaTEMAaTUKU B OMMCAHUU U UCCIIEI0BAaHUU IIPOLIECCOB U SIBJICHMIA;
IPEJICTaBICHUE O MATEMAaTUYECKOM MOJIETMPOBAHUU U €T0 BOZMOXKHOCTSIX;

® OBJIAJICHUE MAaTEMATUYECKON TEPMUHOIOTHEH U CUMBOJIMKON, HAYaIbHBIMH TTOHSATUSMH JIOTHKHA U
MPUHIIMIIAMHA MaTEMaTHYECKOI0 JOKa3aTeNIbCTBA; CAMOCTOSITEIbHOTO TPOBECHUS 10Ka3aTEeIbHBIX
paccyAeHHI B X0J1e peLIeHHs 3a1a4;

® BBINOJIHEHNE TOYHBIX U MPUOIMKEHHBIX BBHIYHUCICHHE W MPeoOpa3oBaHUil BBIPAKEHUN; pEIIeHUe
YpaBHEHUU U HEPABEHCTB; PEllIeHHE TEKCTOBBIX 3a/1ay; McclieoBaHue (QyHKIUN, TOCTPOSHUE UX
rpaduKoB; OlleHKa BEPOATHOCTH HACTYIIJICHUS COOBITUI B IPOCTEUIIIUX CUTYAIIHSIX;

® U300paKEHHE TUIOCKUX W MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PUTYpP, UX KOMOWHAIMI; YTCHUE
TEOMETPUUECKUX YEepTekKel; omucaHue W OOOCHOBAHUE CBOWCTB (PUTYp M OTHOIICHHH MEXIy
HUMU;

® CroOCOOHOCTh MPUMEHATh MPUOOPETEHHbIE 3HAHUSA M YMEHHMS Ul PELISHHs 3aJad, B TOM YHCIe
3aJa4 [MPaKTUYECKOro XapaKTepa U 3a/1ad U3 CMEKHBIX yUeOHBIX NPEIMETOB.

® CTaHOBJICHHE MOTHUBAllUM K TMOCIEAYIOIIEMY MH3YyYEHHUI0 MaTeMaTHKH, eCTECTBEHHBIX U

TEXHUYCCKHUX AHUCHUINIMH B YUPCKICHHUAX CUCTEMBI CPCIAHCTO W BBICHICTO HpO(i)eCCI/IOHaIH)HOFO
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00pa3zoBaHus U 111 cCaMOOOpa30BaHUS;

e T[OHMMAaHHWE U YyMEHHE OOBSCHUTH MPUYMHBI BBEACHHUS aOCTpaKUUi TIPU MOCTPOCHUU
MaTeMaTUYECKUX TEOPHIl;

® OCO3HAaHHWE W BBISBICHHE CTPYKTYPHl JOKA3aTEIbHBIX PACCYKICHUH, JIOTUYECKH OOOCHOBAHUS
JIOKa3aTeJIbCTB; OCMBICIICHUE MPOOJIEMbl COOTBETCTBHS JIEAYKTUBHBIX BBIBOJIOB OTBJICUEHHBIX
TEOPUI U peaJIbHOW KU3HU;

® OBJIJICHHE OCHOBHBIMHU IMOHSATHSMH, UACSIMH U METOJJaMHU MaTEeMaTHYECKOr0o aHallu3a, TeOpUu
BEPOSITHOCTEN M CTATHCTHKH; CIHOCOOHOCTh NMPUMEHATH IMOJYYEHHBIC 3HAHMS ISl OMUCAHUS U
aHayu3a npo0JeM U3 peanbHON KU3HHU;

® TOTOBHOCTh K PEIICHUIO MHIMPOKOTO Kjacca 3aJad M3 pa3jMuYHbIX pPa3/IejioB MaTeMaTUKU U
CMEXHBIX Y4eOHBIX MPEIMETOB, K MOHUCKOBOM M TBOPYECKOW AESTEILHOCTHU, B TOM YHUCIE MPHU
pellIeHnr HECTaHJapTHBIX 33]1a4;

® OBJIAJICHUE HAaBBIKAMH MCIIOJIb30BAHUSI KOMITBIOTEPHBIX IPOTPAMM MPU PEHICHUH MATEMATHYECKUX

3a4a4, B TOM YHCJIC AJId IMTOUCKA ITYTHU PCHICHUA U NIUIIOCTPpALIUN X04a PACCYKACHU.

3amauu:

e TpHOOpETCHHE MAaTEMaTHYECKUX 3HAHUN U YMEHUMH;

e OBJaJicHHE 000OIMCHHBIMU CIIOCOOAMH MBICITUTEIBHON, TBOPUECKOH JCITeILHOCTEH;

OCBOCHHME KOMIIETEHIMI: y4eOHO-TI03HABATEIbHOW, KOMMYHHKATHBHOH, PEQIIEKCUBHOW, JTMYHOCTHOTO

CaMOpa3BHUTHUS, IIEHHOCTHO-OPHEHTAITMOHHOH ¥ MPOo(ecCHOHAIBHO-TPYI0BOTO BEIOOpA.

OBJIAICHUC MATCMATHUYCCKUMHU 3HAHUAMU U YMCHUIMHU, HCO6XOI[I/IMI>IMI/I AJi1 - TPpOJOJIKCHUS
06pa3OBaHI/I$I, HN3YUCHUA CMCKHBIX JUCHUIIIINH, IPUMCHCHHUA B IIOBCETHEBHOM KHN3HH,

CO3JaHUC q)yHI[aMCHTa I MaTEMaTUiuCCKOTO pa3BUTHA, CI)OpMI/IpOBaHI/IH MCXaHU3MOB MBbIIJICHUA,
XApPaKTCPHBIX IJISA MaTeMaTHUYECKOU IesATeIbHOCTH.

BOCIIMTAHUC KYJIbTYPbl JIUYHOCTHU, OTHOILICHHA K MATCMATHKE KaK K YaCTU O6H.[C‘-ICJ'IOBC‘-I€CKOI\/’I

KYJIbTYPBI, UTPAIOLIEH 0COOYIO pOJib B OOIIECTBEHHOM Pa3BUTHH



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJMETA

JIMYHOCTHBIE pe3y/IbTAaThI

—  yYMEHHE SICHO, TOYHO, TPaMOTHO H3JIaraTh CBOM MBICIM B YCTHOM M MUCbMEHHOW p€4M, IOHUMATh
CMBICJI [TIOCTaBJIEHHOM 3aJ]a4M, BBICTPAUBATh apIyMEHTALINIO, IPUBOJIUTH IPUMEPHI;

—  KPUTUYHOCTHh MBILUICHHS, YMEHUE PACIIO3HABATH JIOTUYECKHM HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTIIMYATh TUMOTE3Y OT (aKTa;

— TpeICTaBJICEHHE O MaTeMaTHYeCKOil Hayke Kak cdepe 4eIoBeuecKol esTelbHOCTH, 00 ITamax ee
pa3BUTHS, O €€ 3HAUUMOCTH ISl pa3BUTUS LUBUIN3ALNY;

— KpEaTHMBHOCTb  MBILIUICHUSA, HWHHUIMATHBA, HAXOJYUBOCTb, AKTUBHOCTb IIPU  PEIICHUU
MaTeMaTUYECKUX 3aj1ay;

—  YMEHHE KOHTPOJHMPOBATh MPOLIECC U Pe3yIbTaT yueOHOH MaTeMaTUYECKOM IeSATEINbHOCTH;

—  CHOCOOHOCTh K SMOIMOHAIBHOMY BOCIPHUSTHIO MaTeMaTHMYECKUX OOBEKTOB, 3a/Jay, PELICHHH,
pacCyXICHUM.

MeranpeameTHsbie pe3yabTaThbl JOCTUTAIOTCH Yepe3 (popMupoBanue cieayromux YY/1:

Peryimstusneix YY I

- YMEHHE OpraHU30BaTh CBOIO YUEOHYIO 1€ATEIbHOCTD;

- CTaBUTh YacTHbIE 33/J1a4yl HA YCBOEHHE TOTOBBIX 3HAHMN M JEHUCTBUM (CTOMUT 3ajaya IOHSATH,
3aIIOMHUTB, BOCIIPOM3BECTH);

- MCII0JIb30BATh cIpaBouHyto auteparypy, UKT, unctpymeHTs! 1 IpubOphL;

-YMEHHE CaMOCTOSTENBHO aHAJIU3UPOBATH YCIOBHS JTOCTHUKEHUS LEIM HA OCHOBE Y4eTa BBIIEICHHBIX
yUuTENIeM OPUEHTHPOB JICHCTBUI B HOBOM yueOHOM MaTepuae.

KoMmmyuukatuBueix YY/I:

- y4acTBOBaTh B JIMAJIOTE: CIIyIIaTh W TIOHUMAaTh JPYTHX, BBICKA3bIBATh CBOIO TOUYKY 3pEHUS Ha
COOBITHS, TIOCTYTIKH;

- 0OPMJISITH CBOU MBICITH B YCTHOM U MUCHMEHHOW peuu;

- BBITIOJTHSATH PA3JIMYHBIC POJIM B TPYIIE, COTPYAHUYATh B COBMECTHOM PEIIEHUH MPOOIEMBI;

- OTCTaWBaTh U APTYMEHTUPOBATH CBOIO TOUKY 3PCHHSI, COOJI0Ias MpaBUiia PEYCBOT0 ITHKETA;

- KPUTUIHO OTHOCHUTHCSI K CBOEMY MHEHHUIO, IOTOBAPUBATHCS C JIFOJIbMH WHBIX TIO3HIIHIA, TOHUMATh
TOUKY 3pEHUS IPYToro;

- IPEIBU/IETh TIOCTIEICTBUS KOJUIEKTUBHBIX PEIICHUN.

Ilo3gaBatenpHEIX YVY /I

- NEpBOHAYAJIBHBIC NPCACTABIICHUA 00 HICAX U 0 METOJAaX MAaTEMAaTUKU KaK YHUBCPCAJIBHOM S3BIKC
HAaYKH U TCXHUKHU, CPECACTBEC MOJACITIUPOBAHUA SIBJICHUI U IIpOIECCOB;
- YMCHHUC BHJACTH MATCMATHUUYCCKYIO 3adady B KOHTCKCTC HpO6J’I€MHOI>i CUTyalluu B JpYTrux

JTUCIUIUIMHAX, B OKPYXKAIOIIEH KU3HU;



- YMEHHE HaxXOAWThb B pa3IMYHBIX HCTOYHUKAX HHGPOpPMALMIO, HEOOXOIUMYIO Ui PpELICHUs
MaTeMaTHYeCKuX MpoOieM, MPeJCTaBIATh e B MOHATHOW (popMe, MPUHUMATH pEIIEHHE B yCIOBUAX
HETIOJIHOM 1 M30BITOYHOM, TOUHON M BEpOSATHOCTHOM HMH(popMarum;

- YMEHME [TOHMMATh U UCIIO0JIb30BaTh MATEMAaTHUECKUE CPEACTBA HATJISAHOCTU (IrpauKy, 1uarpaMMsl,
TaOJIMIIBI, CXEMBI U Ap.) AJI WIUTFOCTPALMU, MHTEPIIPETAL[H, apryMEHTALUY;

- YMEHHE BBIJIBUTATh THIOTE3bl MpPU PELICHMHM Y4YEOHBIX 3ajady, MOHUMATh HEOOXOAMMOCTb WX
IIPOBEPKU;

- IIOHMMaHUE CYIIHOCTH AJTOPUTMHYECKUX IPEINUCAHUI U yMEHHME IEHCTBOBaTb B COOTBETCTBHUHU C
IIPEIUI0KEHHBIM aITOPUTMOM.

IIpenmeTHblie pe3yJibTaThl

— oBiageHWe 0a30BbIM MOHATUHHBIM ammapaToM [0 OCHOBHBIM paslieliaM  COJEpKaHHS,
IpeJCcTaBiIeHne 00 OCHOBHBIX M3Y4YaeMbIX MOHATHUAX (YMCIIO, ypaBHEHHE, (PYHKIUS, BEPOSTHOCTb) KaK
BOXHEHMIINX MaTEMaTUYECKUX MOJEIAX, TO3BOJISIIOIIMX ONMCBHIBATG U U3y4aTh PEAJIbHBIE NIPOLIECCHI U
SBJICHUS;

— yMeHHe paboTaTh C MaTEMaTHYECKUM TEKCTOM (aHAJTU3UPOBaTh, HW3BIEKaTh HEOOXOAMMYIO
UH(OPMALIKIO), TPAMOTHO NPUMEHATh MaTEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, UCIIOJIb30BaTh
pa3IM4YHBIC A3BIKM MATEMAaTUKH;

— yYMEHHE  TpPOBOAUTH  KJaccH(UKALWH,  JIOTHYeCKHe  OOOCHOBaHMS,  JOKa3aTeIbCTBa
MaTeMaTUYECKUX YTBEPKICHUI;

—  pa3BUTHE IIPEACTABICHHUM O YMCJIE U YMCIIOBBIX CUCTEMAX OT HATYPAIbHBIX 1O JECHCTBUTEIIBHBIX
4HCell, OBJIaJICHUE HABBIKAMU YCTHBIX, TUCbMEHHBIX, NHCTPYMEHTAJIBHBIX BBIUNCIICHU;

— OBJIAJICHHE CHMBOJIBHBIM S3BIKOM MAaTEMAaTHKH, IPUEMAMM BBIIOJHEHUS TOXKICCTBEHHBIX
npeoOpa3oBaHUil pPAllMOHATIBHBIX BBIPAKEHUM, PELIEHUS YPAaBHEHWH, CUCTEM YpaBHEHHH, yMeHue
IPUMEHSTH alredpanyeckue Npeodpa3oBaHus, anmnapaT ypaBHEHUH AJIs pelIeHHs 3a7a4 U3 pa3iInuHbIX
paseloB Kypcea;

—  OBJaJeHHE CUCTEMON (DYHKIMOHAIBHBIX MOHATUH, (QYHKIMOHAJIBHBIM S3BIKOM U CHUMBOJIHMKOM,
yMEHHE Ha OCHOBE (DYHKUMOHAIBbHO-TPAQUUECKUX NPEJCTABICHUN ONUCHIBATHL M aHAJIU3UPOBATH
peanbHbIe 3aBUCUMOCTH;

— YMEHHE T[IPUMEHATh U3YyYEHHBbIE [OHATHUSA, pE3yJbTaThl, METOABl JUIS pELIEHUS 3aj1ad
NPAaKTUYECKOT0 XapakTepa U 3a/1a4 U3 CMEKHBIX TUCHMIUIMH C MCIIOJIB30BaHUEM IPH HEOOXOIMMOCTH

CIIPaBOYHBIX MaTCPUAIOB, KAJIBKYJISATOPA, KOMIIBIOTEPA.



COJEPKXAHUE YYEBHOI'O ITPEJIMETA

Auare0pa u HayaJIa aHAJIN3a

Heable u peiicrButebHbIe. JlenuMmocTh nenbix uucen. Jlenenne ¢ octatkoM. CpaBHeHus. Pemienue
3aJa4 € LEJOYMUCICHHBIMA  HeusBecTHbIMM. IloHstue  neictButenpHOro uucna. (CBolicTBa
JEHCTBUTENBHBIX 4Yncen. MHOXeCTBa 4YUCeNl M ONEpalyy HaJl MHOXKECTBaMH uucell. J(okazarenbCTBO
HepaBeHCTB. HepaBeHCTBO O cpeaHeM apu(pMETHYECKOM M CPEAHEM TIeOMETPUYECKOM [BYX YHCEIL.
[ToouepenHsblit U OTHOBPEMEHHBIN BHIOOP HECKOIBKUX AJIEMEHTOB M3 KOHEYHOro MHOXkecTBa. DopMyiibl
ylcia epecTaHOBOK, COUEeTaHUM|, pa3MelieHui. Perenne KoOMOMHATOPHBIX 3a1a4.

PanmonanbHble ypaBHeHUs! M HepaBeHcTBa. PannonanbHble BelpaxxkeHus. @opmyna 6unoma HeroToHa,
CBOICTBAa OMHOMHUHANBHBIX K03(duimentoB, TpeyrombHUK [lackans, GopMmynbl pasHOCTH M CYMMBI
creneHeld. MHOrousaeHel OT OJAHOW NepeMeHHOW. JleleHne MHOTrowIeHOB. JleleHHMe MHOTOWIEHOB C
ocTaTKOM. PanMoHanbHble KOPHM MHOTOWIEHOB C ILEIbIMH Kod(p¢uuueHntamu. Perienue wnenbix
anreOpandeckux ypaBHeHuil. Cxema [Topuepa. Teopema besy. Uwmcno kopHel MHOTOWICHA.
PanvonanbHble ypaBHEHUSI U HEPABEHCTBA, CUCTEMBI PALIMOHAIBHBIX HEPABEHCTB.

Kopens crenenn N. [lonarue pyHkuuu, ee 061acTu onpeieneHns 1 MHOKeCTBa 3HaueHU. DyHKIus Y =
X", rme N€N, ee cBoiictBa u rpaduk. I[loHsTHe KOpHs cremeHH N>1 M ero CBOWCTBA, MOHATHE
apuPMETHIECKOTO KOPHSI.

CreneHb NOJIOKMTEJIBLHOr0 4Mciaa. lloHATHe cTeneHM C palMoOHaJIbHBIM IIOKAa3aTesIeM, CBOWCTBA
CTEIIEHM C palUOHAJIbHBIM IoKa3zareiaeMm. IloHsatue o mpexnene mnocienoBaTelbHOCTH. Teopemsl O
npenenax mnocienoBaTesnbHocTe. CyllecTBOBaHME IIpeella MOHOTOHHOM M OTpaHMYEHHOW. Psnwl,
OeckoHeyHasi reoMeTpuueckas nporpeccus u ee cymma. Yucio €. [loHsTre crenenu ¢ uppauuoHaIbHBIM
nokasareneM. I[IpeoOpa3oBaHue BbIpaXEHHH, COJepXKallUX BO3BeleHUE B cTeneHb. lloka3arenbHast
¢byHKLUsA, ee CBOWCTBA U IpaduK.

Jlorapugmsl. Jlorapupm uncna. OcHOBHOe Jorapudmuyeckoe ToxaecTBo. Jlorapudgm mpousBeneHus,
YaCTHOI'O, CTENEHH, NEepexo]l K HOBOMY OCHOBaHHIO. JIECATHUYHBIM M HaTypalbHbIA JOrapupMsl.
[Ipeo6pa3oBanue BbIpaxxeHU, coAepKaALIUX JTOTapUPMBIL.

Jlorapudmuueckas pyHKIUs, €e CBOUCTBA U TpaduK.

IToxa3zaTtenbHble W JorapumMuYecKHe YpaBHeHHs] M HepaBeHcTBa. IlokaszarenbHble W
norapuMuyecKrie ypaBHEHUS U HEPABEHCTBA M METOJbI UX PELIEHUS.

CuHyc M KOCHHYC yria M uyucia. PaguannHas mepa yrina. CuHyC, KOCHMHYC, TaHT€HC M KOTaHT€HC
IIPOU3BOJBHOTO YIVIa U JEHCTBUTENBHOTO 4Hciaa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO IS
cuHyca u KocuHyca. [IoHsaTHs apkcuHyca, apKKOCHUHYcCa.

TanreHc W KOTaHreHC yrjia M 4ucjaa. TaHreHc W KoTaHreHc yria W uuciaa. OCHOBHBIE
TPUTOHOMETPHUECKHE TOXKIECTBA JUIsl TAHT'€HCA U KOTaHTeHca. [[oHsATHe apKTaHreHca U apKKOTaHTeHCa.
®opmyJsl cjaoxeHusa. CUHYC, KOCUHYC U TaHI'€HC CyMMbl M Pa3HOCTH ABYX apryMeHTOB. DopMyIbl
npuBeneHuss. CHHYC M KOCHHYC JBOMHOro aprymMeHTta. @opMyibl IIOJOBHHHOTO apryMeEHTAa.

Hp606paBOBaHI/IG CYMMbI TPUTOHOMCTPHUYCCKUX (I)YHKLIPIIZ B IMMPOU3BCACHUA U NPOU3ZBCACHHUA B CYMMY.
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BeipaxkxeHue TpuroHomeTpuueckux (yHKIMH Yepe3 TaHreHC MOJOBMHHOIO apryMeHTa. IIpeoGpa3oBanue
TPUTOHOMETPUYECKUX BBIPAKECHUMN.

Tpuronomerpuyeckue ¢(GYHKUMM 4YHCJIOBOIr0 aprymMenta. TpuroHomerpuueckue (QyHKIUH, HX
CBOMCTBA U rpadMKu, IEPUOAUYHOCTb, OCHOBHOM MEPHOA.

Tpuronomerpuyeckne ypaBHeHHs] M HEpPaBeHCTB. PelleHue NpOCTEHINMX TPUTOHOMETPUYECKUX
ypaBHeHHMI W HepaBeHCTB. OCHOBHBIE CIIOCOOBI PEICHUs YpaBHEHUH. PelieHne TpUroHOMETpUYECKUX

HEPaBEHCTB.

I'eomeTpust

Axcnombl crepeoMeTpun. OCHOBHBIE TIOHATUS U aKCHOMBI cTepeomeTpuu. CrencTtBus U3 aKCHOM.
Touku, npsMble W IUIOCKOCTH B IpocCTpaHcTBe. [loHATHE O NPHUHAMIEKHOCTH TOYEK U IMPAMBIX
IUIOCKOCTSIM.

ITapaieJbHOCTE NPSAMBIX U IIOCKOCTeH . B3auMHOE pacrosokeHue JByX MPSIMBIX B IIPOCTPAHCTBE.
B3anMHOe pacrionoxenue npsMod M INIOCKOCTH B IpocTpaHCTBE. [Ipu3HaK mapamuieabHOCTH MPSAMON U
IUIOCKOCTH. B3auMHOE pacnosiokeHue IByX IUIOCKOCTeH. IIpu3Hak mnapauieslbHOCTH IUIOCKOCTEH.
TeopeMmsl 0 mapanenpHbIX MmIockocTsX. IlapannensHoe mpoekTupoBaHue, ero cBoicTBa. M3o00paxeHue
¢Guryp Ha II0CKOCTH.

IlepnieHAUKYIAPHOCTHL NPAMBIX M IIOCKOCTel. [lepnenauKysapHOCTh NpsAMOM U 1uiockocTr. [Ipu3Hak
NEPHEHAUKYISIPHOCTH NPSIMOM M IUIOCKOCTH. IlepneHauKynsap M HaKJIOHHAsA K IUIOCKOCTH, ITPOEKLUS
HAaKJIOHHOM Ha IUIOCKOCTb. Teopema O Tpex NepneHIuKyispax. PaccTosHue OT TOYKH 10 IIIOCKOCTH.
PaccrosiHMe MEXIy CKpELMBAIOIMIMMUCS MPSAMBIMU. PaccTosiHre MEXy NapallyieIbHbIMUA IUIOCKOCTSMH.
Omnpenenenue yria MeKy HAKIIOHHOW U TUIOCKOCTBIO. YTOJI MEXY MPSAMOM U INIOCKOCTBIO. YTOJI MEXKIY
IJIOCKOCTSIMU. JIByrpaHHslid yron. JIMHEHHBIN yroa ABYrpaHHOro yria. IlepnenauKyinspHble TUIOCKOCTH.
[Ipu3Hak nepneHauKyISPHOCTH ABYX INTIOCKOCTEH.

Mmuororpannuku. [Tonstie o Muororpannuke. Pedpa, rpanu, Bepiunnsl. [nockue yrisl npu BepIinHax.
Teopema o cymme miockux yrios. llapamnenenunen: mnpsiMoii, nmpsMoyronbHbid, Ky0. CBoiicTBa
napayuienenunena. [lpusma u ee snementsl. CeueHUs] MPU3MBI, NapajuledbHble OcHOBaHuUIO. lIpsmas u
npaBuibHasg npusMma. [Iupammpa u ee snmeMeHThl. [IpaBuibHas nupamuaa. YcedeHHas NHPaMHJA.
[Tnomann OOKOBOM M TMONHON MOBEPXHOCTEH MHOrOTrpaHHUKOB. PaBeHCTBO (uryp B mpocTpaHCTBE.
[lonatue o0 oOwveme MHororpanHuka. CoiicTBa 00beMOB. OObEMbl MHOTOIPaHHHUKOB: IPH3MBI,

napajuiesenunesa, MapaMuIbl.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumenoBanu | Beero | Kou- Ils1anupyemble peAMeTHbIE Conep:xxanue
e pa3nesioB 1 | yacoB | Bo KP pe3yJIbTaThl BOCIIUTAHUS
TeM
1 IToBTOpEHME 24 1 Crpoutrs  OTpUL@HUS  NPEUIOKEHHOIO | BOCOUTaHUE Yy
Kypca 7 -9 BbICKa3bIBaHUs. HaxoauTe MHOXECTBO | ydaluxcs
KJjlacca VCTUHHOCTY MPENJIOKEHUS C IIEPEMEHHOMN. | JJOTUYECKOU
2 JlenumocTs 16 4 1 ITonumars CMBICII 3amluced, | KyJbTypbl
quce UCTOJB3YIOLUIMX KBAaHTOPbl OOIIHOCTH M | MBIIUICHUS,
cyumectBoBanus. OmnpoBeprarb JIOXKHOE | CTPOroCTh u
YTBEP)KICHUE, IPUBOAS KOHTPIPUMED. | CTPOMHOCT B
M cnonb30BaTh TEPMUHBI «HEOOXOAMMO» M | YMO3AKIIOUCHHS
«zocTatoyHo». dopMynupoBaTh TEOPEMY, | X;
0o0paTHY0 J1aHHOM, IIPOTHUBOIIOJIOKHYIO | pacIlipeHHe
JAHHOW, TEOpeMy, IPOTHUBOIOJIOKHYIO | Kpyro3opa
oOpatHOli. [loHUMaTh B YEM COCTOUT CYTh | ydalUXcs,
JI0Ka3aTeNbCTBA METOIOM OT IIPOTUBHOTO. | MOAHATHE  HX
[TpuMeHSTH CBOICTBA CYMMBI, pa3HOCTH U | O0IIEro
IIPOU3BENICHUS YUCEIl IIPU PEIIEHUH 3aJa4. | KyJIbTYpHOTO
Haxoauts OCTaTKH oT JICJIEHUS | YPOBHS.
pa3IMYHBIX YHUCIIOBBIX BBIPA)KEHUH Ha | BOCIIUTAHUE
HaTypaJIbHbIE qucia. Jloka3piBaTh | aHAJIM3UPOBATh
CBOMCTBA JEIMMOCTH Ha 3 #U Ha 9. | KaxIObld miar
JlemoHCcTpHpOBaTh IIPUMEHEHHE | CBOETO
IIPU3HAKOB U CBOMCTB JCIMMOCTH IIpU | PELICHHUS,
pemernn  3amgad.  OOBSCHATH  CMBICT | QpTYMEHTHPOBA
IOHATHS ~ «CPaBHEHWE» U  TEOpUU | Thb U JOKa3bIBaTh
CpaBHEHUU. CBOE  MHCHWUE;
ITpuBoauTH IIPUMEpBI IPUMEHEHUS | yMEHUE
CBOMCTB CPAaBHEHUM INpU PEIIECHUH 3a7ad | CIyIIaTh u
Ha  JenuMocTh.  Mcnonbp3oBaTe  MpU | CBILIATH,
pellleHny 3aJad HU3Yy4YeHHbIE CIOCOOBI | paboTaTh B
pelIeHUsl YpaBHEHHMM IIEpBOM M BTOPOH | Iape, B IpyIIe
CTENEHM C JABYMsI HEU3BECTHBIMH B LIEJIBIX | BOCIUTAHHE
quciIax BHHUMATEIbHOCT
3 MHOro4ieHsl. 184 |1 BrinonHsATe neneHue yroikoMm (WM TIO | M IIPU PEIICHUH
Anrebpanyeck cXeMe ["opuepa) MHOTO4IEHa. | 3aJ1a4,
ue ypaBHEHUs PacknanpiBaTe MHOIOYJIEH HA MHOKUTENU. | [IOHUMAaHHE
OuneHuBaTh  YMCIO  KOPHEH  LEJNOro | TOTrO, YTO MOXKET
anredpandeckoro ypaBHeHUs ( He BbIlEe 4 | IPUBECTH K
crerenu). Mcnonb30BaTh YMEHUs JENUTH | OIIUOKE, 4TO
MHOTOUWIEHBI ¢ OCTATKOM JIJIsl BIJCICHHUS | JII00as

eJION YacTu anredbpandeckon Jpoou.
[TpuMeHSTh pa3IUYHbBIC MPUEMBI PEIICHUS
HEeNbIX anreOpanyecKux YypaBHEHHH (He
BBIIIIE 4 CTENEHN): MO00P LEJbIX KOPHEH;
pa3joKeHWe Ha MHOXHUTENU (BKIOYAS
METOJ HEOTpeACIICHHBIX
KOd((UIIMEHTOB); TOHIKEHUE CTEMEHU;
MO/ICTAHOBKA (3aMEHa MEepEMEHHOM ).
Haxoauts YHCIIOBBIC IPOMEXKYTKH,
colepKaliie KOPHH  anreOpandecKux
ypaBHeHuil.  CoueraTh  TOYHBIE W

HETOYHOCTh B
MaTeMaTUKe He
octaHercs 0Oe3
MOCJIEACTBUH,
MIPUBEJET K
HEBEPHOMY
pELIeHUIO
3aJ]a4H.
Bocnuranue
TUCHUILINHEL
Kpome TOTO,

9




NpUOIIKEHHbIE METOJbl ISl  pellieHus
BOIIPOCOB O YHMCIIE KOpHEH ypaBHEHHS (Ha
OTpe3Ke).

IIpuMeHATH pa3iIu4HbIC CBOMCTBA
pelieHus CUCTEM ypaBHEHUH,
COJIepKAILMX YPABHEHUS CTEIICHU BBIIIC
BTOpOI, A perieHus 3afad. Bo3Boauth
JBYWIEH B  HATypaJbHYI0  CTCIICHb,
MoJIb3yACh  TpeyrojbHukoMm  [lackans,
HAXOJIUTh OMHOMHUATbHbIE
koo durmentel.  Pematb  TEKCTOBBIE
3aJjayd  C  TOMOIIBIO  COCTaBJIICHHS
YpaBHEHUU, WHTEPIPETUPYS pPe3yibTarT ¢
Y4eTOM OTpaHUYEHHUI YCIIOBHSI 3a/1aUH.

CreneHs ¢
JIEHCTBUTEIILH
BIM
MmoKasaTelieM

12

3HaTh U (HOPMYIHPOBATH OINpEAeNiCHUuE U
CBOWCTBAa CTENEHU C JCUCTBUTEIbHBIM
[IOKa3aTeJeM U IPUMEHATh UX IpHU
YIIPOLIEHUN BBIPAXKEHUN W BBIIIOJIHEHUHU
npeoOpa3oBaHui BBIPAKECHMUIA,
COAEpXKaIlMX CTENEHU PalMOHAIbHBIX
BBIPKEHUMN

Crenennas
byHKIUSA

14 4

3HaTh W (GOpPMYyJIHMPOBATH  CBOWCTBA
CTETIEHHBIX (YHKIHMHA C HATypaJIbHBIM H
LEeIbIM IOKa3aTeNIIMU U TNPUMEHSATh HUX
IIPU PEIICHNUU YPAaBHEHUI 1 HEPABEHCTB;
(dbopMyIIMpoBaTh MIOHSITHE
PaBHOCWJIBHOCTH YpaBHEHHI, HEPABEHCTB,
CUCTEM

ypaBHEeHU U HepaBeHCTB. (PaccmoTpenue
CBOMCTB CTENEHHbIX (QYHKIMH U HX
rpaMKoOB  MPOBOJAUTCS  IO3TAlHO, B
3aBUCUMOCTH OT TOrO, KaKUM YHCJIOM
ABNISIETCA  MOKa3aTelb: 1)  YeTHBIM
HATypaJIbHBIM  YHUCJIOM; 2) HEYETHBIM
HATypaJbHBIM  YHUCIOM; 3)  YHCIIOM,
MIPOTUBOIIOJIOKHBIM YETHOMY 4YHCITY; 4)
YKUCJIOM, IPOTHUBOMNOJIOXKHBIM HEUYETHOMY
yucily; S5) TOJIOKHUTEIbHBIM HELEJIbIM
YHCIIOM).

3HaTh W TPUMEHSATh I[PU  PElIeHUU
OCHOBHBIE METO/IbI peleHus
MPpalMOHATIBHBIX ypaBHEHU
(paBHOCWJIBHOCTB, ~ BO3BEJEHHE  00eux
YacTell ypaBHEHUN B CTENEHb C IIEJIBIO
Iepexo/ia K palllOHAIIBHOMY YpPaBHEHUIO-
CJICICTBHIO JAHHOTO).

Iloka3arenbHas
byHKIHS

124

3HaTh OIpeleIeHue U CBOMCTBA
MOKa3aTelbHON (YHKIMHM, YMETh pelaTh

[IOKa3aTeIIbHbIC ypaBHEHUSA u
HEPaBEHCTBA,  IPOCTEUIINE  CUCTEMBI
[IOKa3aTeJIbHBIX

YpaBHEHUH U HEPABEHCTB.

(CpoiicTBa  mokaszaTelbHOH  (PyHKIUH

IMOJIHOCTBIO CICAYIOT M3 CBOMCTB CTCIICHU
C JeHWCTBUTEILHBIM IIOKa3aTeneM PerieHue

Omaromaps
HaJUYHIO B
MaTeMaTH4eCKU
X 3aauax
TOYHOTO OTBETa
Ka)KJIbI YYEHHUK
MOXKET  Ioclie
BBITIOJIHCHUS
3a/laHus
JOCTaTOYHO
TOYHO U
00BEKTUBHO
OLICHUTh  CBOU
3HaHUS U MeEpy
YCUJIUH,
BIIO)KCHHBIX B
paboty, T. e.
naTh cebe
CaMOOIICHKY,
CTOJIb  BAXKHYIO
TUIS
dbopmupoBaHus
JUYHOCTH.
BOCITUTAHHE
Takue
JTUYHOCTHBIX
4epT
XapakTepa, Kak
CHPaBeIMBOCTh
U YECTHOCTb;
OOBEKTUBHOCTb.
Pa6ora Ha
ypoKax
MaTeMaTUKU
TpeOyeT
HaIpsKEHHON
YMCTBEHHOU
paboThl,
BHUMaHU,
TEPIUMOCTH B
MIPEOJI0JICHU
Pa3IUYHBIX
TPYAHOCTEMN.
[TosToMy ypoku
MaTeMaTUKU
BOCITUTHIBAIOT B
YUYEHHKaX
Tpyaomooue,
HAaCTOWYHUBOCTb,
YIOPCTBO,
yMEHUe
coryjamarbcsi ¢
MHEHUSIMU
APYTHX,
JOBOJIUTH  JICJIO

10



MPOCTEUIINX TOKA3aTEIbHBIX YpPaBHEHHM.
Pemenne OONBIIMHCTBA IMOKA3aTENbHBIX
YPaBHEHHH M HEPABEHCTB CBOJIUTCS K
pelIeHuIo mpocrermux. Tak Kak B Xojze
pellleHus1 MpeajJaraéMblXx B JTOM TeMe
[I0Ka3aTeJIbHBIX ypaBHEHUN
PaBHOCHJIBHOCTb HE  Hapylaercs, TO
[IpOBEpKa HalJICHHBIX KOpHEH
HeoOs13aTelNbHa. 3necn CHUCTEMBI
YPaBHEHUH M HEPABEHCTB pEIIAIOTCS C
IIOMOUIBIO PaBHOCHIIBHBIX
npeoOpa3oBaHMIl: MOICTAaHOBKOM,
CIIOKCHUEM WM YMHOXKEHUEM, 3aMEHOHN
IIEPEMEHHBIX U T. 11.)

Jio) KOHIIa,
OTBETCTBEHHOCT
b.

Jlorapupmuuec
Kast QyHKIHS.

16 4

3HATh MOHSTHE Jorapudma 4YUCIa; YMETh
OPUMEHSTh CBOWCTBA JIOTapH(PMOB IpH
peUICHUM ypaBHEHUM; 3HATh CBOMCTBA
JorapupmMuuecKor GyHKINH U TPUMEHSTH
€e CBOWCTBAa NpPHU PEIICHUU MPOCTEHIINUX
J0TapuPMHUECKUX ypaBHEHHIA "
HEPaBEHCTB; YMETb BBITIOJTHSATh
BBIYHMCIICHHS 3HAYEHUH JIoTapu(PMUIecKoit
GYHKIUM; YMETh HAXOAUTh JOrapudMbl
quced, T. e. BBITIOJIHATh
norapudMupoBaHue; JIOKa3bIBaTh
cBoMcTBa Jjorapudma; 3HATh U YMETh
OpUMEHSTh  (QopMysnbl  Tepexoga  OT
jJorapupmMa IO OJHOMY OCHOBAHHIO K
jgorapuMy 1O JPYroMy OCHOBAHHIO;
YMETh IPUMEHSTH CBOICTBa
JorapupmMuUecKon byHKIUU pu
pellIeHnH Jorapu(pMUUECKUX YpaBHEHUN U
HEPABEHCTB.

Tpuronomerpu
YecKue

(bopMyIIbI

24 4

3HaThb  IIOHATHS  CHHYyCa, KOCHHYCa,
TaHI€HCa, KOTAaHIe€HCa 4YHUCla; YMEThb
HMPUMEHSTh (OPMYJIbl TPUTOHOMETPHUH JJIst

BBIYMCJICHHS 3HAYCHUU
TPUTOHOMETPUUYECKUX byHKIMI i
BBIIOJTHEHHS npeoOpa3oBaHui
TPUTOHOMETPHU-UYECKUX BBIPAKEHUN; YMETh
pemarb npocreuime
TPUTOHOMETPUYECKUE YpaBHEHUA SIll X =
a, cosx = anpu a = 1, —I1, 0; ymers
pelarb pocTenme
TPUTOHOMETPUUECKHUE ypaBHEHUS c
MOMOINBI0  €IMHWUYHOH  OKPYXKHOCTH;
yMETh  ONpeNeNsiTh  3HaKh  CHUHYCA,

KOCHHYCa U TaHT'€HCA 10 YETBEPTSM;
[IOHUMATh 3aBUCUMOCTb MEXIY CHHYCOM,
KOCHHYCOM, TaHI'€HCOM M KOTaHI€HCOM
OJIHOTO M TOTO )K€ YMCJIa WIH YIJIA; 3HATh
TpUrOHOMeTpHueckue GopMyJsibl U YMETh
UX TPUMEHATh TpU TNPeoOpa3oBaHUU
TPUTOHOMETPUUECKUX BBIPAXKEHUN

BOCIIUTAHUE Yy
yYaumxcs
JIOTHYSCKOU
KYJIBTYpPbI
MBIIIJICHUS,
CTPOrOCTh H
CTPOMHOCTH B
YMO3aKJIFOYEHUS
X,
paciupeHue
Kpyrosopa
yJarmxcs,
MMOJHSITHE nX
o01ero
KYJIbTYPHOT'O
YPOBHHL.
BOCIIUTAHUE
aHaJIM3UPOBAThH
KaXKIbIA mar
CBOCTO
pelienus,
apryMEeHTHUPOBa
Th M JJOKa3bIBaTh
CBO€  MHCHHC;

yMEHHE
CIIyIIATh u
CIBIIIATD,
paboTtatb B
nape, B Tpymre
BOCITUTAHHE
BHUMATEIIBHOCT
U TIPU pPEIICHUH
3ajad,
IMOHUMAaHUe
TOTO, YTO MOXKET
MIPUBECTH K
oIInoOKe, 4TO
mo0ast

HETOYHOCTH B
MaAaTEMATHUKE HE
ocraHerca 0Oe3

11



Tpuronomerpu
YecKue
ypaBHEHUS

18 gy

YMeTh pemath MpoCTEHIe TPUTOHOMET-
pUYECKUE YypaBHEHUS, 3HAThb MPUEMBbI
pereHus TPUTOHOMETPUYECKUX
YPaBHEHUN; YMETh pelarhb
TPUTOHOMETPUYECKHUE YPABHEHHS IIyTEM
Pa3IMYHBIX NMPEOOpPA30BAHUN CBOMASALIMXCS
K PEIIEHUI0 MPOCTEHIINX: COX = a, SIX =
a, tgx = a; yMeTh pemats 0oJiee CI0XKHbIE
TPUTOHOMETPUYECKUE YpaBHEHUs, KOrja
BBITIOJIHAKOTCS anredpandeckKue u
TPUTOHOMETPUYECKHE  IpeoOpa3oBaHMUsl,
CBOIOUTCS K PEUICHUIO MPOCTEUIHX, a
TaKxXe THUIIbI TPUTOHOMETPUYECKUX
YpaBHEHUN JMHEWHBIE OTHOCHTEIBHO SiIl
X, COS X WIM tg X; cCBOAfIIHECS K
KBaJPaTHBIM U JPYyTUM aireOpandecKum
YPaBHEHUSAM I10CJIE 3aMEHbl HEU3BECTHOTO;
CBOJAIIMECS K IIPOCTEUIINM
TPUTOHOMETPUYECKUM YPAaBHEHHSIM IOCIE
Pa3I0KEHUS HA MHOKHUTEIIN.

10

AKCHOMEI
CTEpEOMETPUU
[TapamnensHOC
Tb MPAMBIX U
IUIOCKOCTEH

24 4

3HaTb OCHOBHBIE MNOHSTHUS CTEPEOMETPUU
(Touxka, npsimas, IJIOCKOCT,
IIPOCTPAHCTBO) U aKCUOMBI CTEPEOMETPUU;
TIEPBBIC CJIEICTBUS U3 AKCUOM; TIOHATHE 00
AKCHOMaTHYECKOM croco0e MOoCTpPOeHUs
TE€OMETPUH.

3HaTh MTOHATHS «mepeceKaroImecs,
napajulelbHble M CKPEIMBAaOIINEecs
npsiMble». 3HaThb MNPU3HAK M CBOWCTBA
«TapauIeIbHOCTD MPSIMOM U TIOCKOCTH.
3HaTh  ONpENEJIeHHE  «Yroll  MEeXAy
OpSMbIMU B TIPOCTPAHCTBE»; MOHATHE
«TEePHEHIUKYIISIPHOCTD MPSIMBIX».

3Hath NPU3HAKU U CBOIICTBa
«MapaJuIeNIbHOCTh  TIOCKOCTEN». YMETh
MPUMEHSITh NapajuIeIbHOE
IIPOEKTUPOBAHUE (uenmpanvroe
npoexmuposéanue) TPHU PEIICeHUU 3ajad.
YMeTp u300paxkaThb NPOCTPAHCTBEHHBIE
burypsl.

3HaTh ONpE/EIICHNs, CBOMCTBA U MPU3HAKU
«TETpayAp M TapayieNenunes, Kyo».
YMeTh CTpouTh cedyeHus KyOa, MPHU3MBI,
nupamuabl.  [IpUMEHATP  MOJMy4YeHHbIE
3HAHHUS [IPU PEIICHUH 3a]1au.

11

Ilepnenqukymns
PHOCTB
MIPSIMBIX "
IJIOCKOCTEN

204

3HaTh U YMETh NPUMEHATh IPU PEIICHUN
3a71a4 MPU3HAKHA " CBOHCTBA
«IEPNEHIUKYIISIPHOCTD pAMOM u
IJIOCKOCTHY, MIOHATUN «IEPIEHANKYISAP U
HaKJIOHHAs», «Yyrojl MEXIy MNOpsSIMON U
IJIOCKOCTBIOY», «PACCTOSHUE OT TOYKH 0
IJIOCKOCTH», «PAaCCTOSHUE OT MPSAMOM 10
IUIOCKOCTH, «pacCTOsTHUE MEXTY
NapajuiebHbIMU IIIIOCKOCTSIMUY,

MOCJIEACTBUH,
MIPUBEJET K
HEBEPHOMY
pELIEHNIO
3a/1a4u.
Bocnuranne
JUCLUTIIIUHBI.
Kpome TOrO,
Onaromaps
HaJIUYHIO B
MaTeMaTUYeCKH
X 3aja4ax
TOYHOIO OTBETa
Ka)KJIbI YYEHHUK
MOXET  IOocje
BBITIOJIHCHUS
3a/1aHUs
JI0OCTaTOYHO
TOYHO u
00BEKTUBHO
OLICHUTh  CBOM
3HaHUS U MeEpy
YCUIIUH,
BIIO)KCHHBIX B
paboty, T. e.
naTh cebe
CaMOOLICHKY,
CTOJb BaXXHYIO
TUTSt
(dbopMupoBaHUs
JUYHOCTH.
BOCIIUTaHHE
TaKue
JTUYHOCTHBIX
4yepT Xapakrepa,
KaK
CIPaBENIUBOCTb
U YECTHOCTB;
OOBEKTUBHOCTb.
Pa6ora Ha
ypoKax
MaTeMaTUKU
TpeOyeT
HaIpsKEHHON
YMCTBEHHOU
paboThl,
BHUMAaHUS,
TEPIUMOCTH B
IIPEOJOJIEHU N
pa3IMYHbIX
TPYIHOCTEH.
[TosToMy ypokmu
MaTeMaTUKU
BOCITUTHIBAIOT B
YUYEHHKaxX

12




«pacCTOSTHUE MEXKIy CKPEHIMBAIOLIMMUCS
IIPSIMBIMUY, TeopeMy 0 Tpex
NEPIECHIUKYIApaX.

3HaTh U YMETh NPUMEHATH NPU PELICHUU
3a1a4 IIPU3HAKU U CBOICTBa
«IEPIEHIUKYIIIPHOCTD IIJIOCKOCTEWN»,
«OPTOrOHAIBHOE IIPOEKTUPOBAHUEY,
MOHATUM  «IUIOLAJb  OPTOrOHAJIBHOMU
IIPOEKLIAN MHOT'OYTI'OJIbHUKa»,
«IBYTPaHHBIM  yroj, JIMHEHHBIM yroi
JBYTPaHHOI'O yTIJjay.

12

MHororpanHuk
u

12 g

3HaTh HOHSATHS «MHOTOTPaHHUKA,
BEPIINHBI, pedpa, rPaHu MHOTOTPaHHHUKAY,
«pa3BepTKa», «MHOTOTPAHHBIE  YTJIbDY,
«BBINIYKJIBIC MHOTOTPAaHHUKW», TEOpPEeMy
Ditnepa.

3HaTh U YMETh NPUMEHSITHh NPU PEIICHUH
3a7a4 TOHATHUS «IIpH3Ma, €€ OCHOBaHUE,
OOKOBbIC pebpa, BBICOTA, OOKOBas W
MOJTHAsE ~ TOBEPXHOCTW»,  «IpsMasl M|
HAKJIOHHAS TPU3Ma. TPaBUIbHAS TPU3May,
«MpaMuza, €€ OCHOBaHWE, OOKOBBIC
pebpa, BbIcOTa, OOKOBas H  IOJHAs
MOBEPXHOCTHY, TPEYTOJIbHAS MPAMUIAY,
«TpaBWIIbHAS THPAMHIIAY, «yCCUCHHAsS
MUPaAMUIAY.

3HaTh U YMETh NMPUMEHSATH MPH PEIICHUU
3a7ad TOHATUS «CHUMMETpHUS B KyOe, B
napaielieuIee, B npu3Me u
NUpaMU/Ie», TOHITHE O CHMMETPHH B
npocTpaHcTBe (LIEHTpajibHasg, oOceBas M
3epKalibHas). YMETb MPHUBOAUTEH TPUMEPHI
CUMMETpPUI B OKpY’KaIOIIEM MHpeE.

HmeTp mpencTraBIeHHe O MPaBHIBHBIX
MHOTOTpaHHHUKaX (Terpasap, KyoO,
OKTadIp, TOJIEKAdIP M UKOCAYIP).

13

Hexoropsie
TEOPEMBI
IUIAHUMETPUU

10

3HaTh U NPUMEHSATH IPU PELICHUU 33]1a4
MIOHATHS «YTJIbl U OTPE3KH, CBA3aHHBIE C
OKPYXHOCTBIO», «PELICHUE
TPEyTroJIbHUKOBY, TEOpEMbI MeHenast u
YeBbl

14

IToBTOpEeHUE

3akpernieHne 3HaHUH, YMEHHUI U HaBBIKOB,
MOJIyYEeHHBIX HA YPOKaX MO JaHHBIM
TeEMaM

Tpynomooue,
HACTOWYHUBOCTb,
YIIOPCTBO,
yMEHUe
corjlalmarbcsi ¢
MHCHUSMH
ApYTHX,
JOBOJIUTH  JICJIO
10 KOHIIA,
OTBETCTBEHHOCT
b.

Hrtoro

204
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13




IIpunoxenne. KAJIEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHUE

Ne Yacos
Ilnan | Jara Ha3Banue Tembl/ypoka
1. 01.09 [ToBTOpenue Kypca 7-9 kiiaccoB
2. 01.09 IToBTOpeHME Kypcea 7-9 kiaccoB
3. 03.09 [ToBTOpenue kypca 7-9 kiaccoB. BxomHas KOHTposibHasi paboTa
4, 03.09 MHuoxecTtBa. Onepary HaJ MHOYKECTBAMH
5. 06.09 Jloruka
6. 06.09 Jloruka
7. 08.09 [Tonstue nenumoctu. J{enMMocTh CYMMBI M IPOU3BEACHUS
8. 08.09 [TonsaTue nenuMoctu. JIeIMMoCcTh CyMMBI M IPOU3BEICHHS
9. 10.09 Jlenenue ¢ octaTkom
10. 10.09 Jlenenue ¢ ocTaTKOM
11. 13.09 [Ipu3HaKu qenuMocTH
12. 13.09 [Ipu3Haku nenumocTu
13. | 15.09 CpaBHeHus
14. 15.09 CpaBHeHus
15. | 17.09 Pemennie ypaBHEHUH B LENbIX YUCIIAX
16. 17.09 Pemenre ypaBHEHUH B LIEIBIX YHCIIAX
17. 20.09 Ypok 00001IeHus 1 CUCTeMAaTH3aIuK 3HAaHUH 110 Teme «/lennumocTh
YHCEI»
18. | 20.09 KonTponpHas padora Ne 1 o teme: «JlemuMoCTh 9rcein)
19. | 22.09 MHoOro4ieHsl OT OJJHOTO NEPEMEHHOTO
20. 22.09 MHoOro4IeHsl OT OJJHOTO IEPEMEHHOTO
21. | 24.09 Cxema ['opuepa
22. | 24.09 Cxema ['opHepa
23. | 27.09 Muorounen P(x) u ero kopens. Teopema besy
24. | 27.09 Anrebpanueckoe ypaBHeHue. CiiecTBus U3 TeopeMsl besy
25. | 29.09 Pemenune anredpandeckux ypaBHEHHH pa3iokeHHEM HAa MHOKUTEIN
26. | 29.09 Pemenune anredpanveckux ypaBHEHUH pa3nokKeHHEM Ha MHOXKHUTENH
27. | 01.10 JlenumocTh MHOro4IeHOB X "+/-a"Ha X+/-a
28. | 01.10 CuMMeTpHryYecKre MHOTOUJIEHBI
29. | 04.10 MHOrouseHs! OT HECKOJIBKUX IEPEMEHHBIX
30. 04.10 @DopMyITbI COKPAIIEHHOTO YMHOXKEHUS JIJTsl CTApIINX CTeneHed. buHoM
] Hprotona
31. 06.10 DopMyJIbl COKPAILIEHHOTO YMHOXKEHHUS T CTapIINX cTeneHen. bunom
] Hprotona
32. 106.10 Cucremsl ypaBHEeHUNI
33. ]08.10 CucTembl ypaBHEHHHA
34. 108.10 Cucremsbl ypaBHEHUN
35. 11.10 Ypok 00001IeHHS B CHCTeMaTH3alluK 3HAHUH 10 TeMe « MHOTOWIeHHI.
] Anrebpanueckue ypaBHEHUS»
36. 11.10 KonTtponbHast pabora Ne 2 o Teme: « MHOTOWICHBI. AnreOpandeckue
ypaBHEHUSD»
37. 13.10 JleficTBUTETBHBIEC YKCTIA
38. 13.10 JlelicTBUTENbHBIC YKCIIa
39. 15.10 beckoHeyHo yObIBaroIasi reoMeTpuiecKasi MpOrpecCHsl
40. 15.10 beckoHewuHO yOBIBarOIIAsi TeOMETPUYECKast TPOTPECCHST
41. |18.10 Apudmernueckuil KOpeHb HaTypaJIbHOW CTETIEHU
42. |18.10 ApudmeTrueckuil KOpeHb HaTypajlbHON CTENEHU
43. |20.10 Apudmernueckuil KOpeHb HaTypaJlbHOU CTENIEH!
44. | 20.10 CreneHb ¢ palluOHAIBHBIM U IWCTBUTEIbHBIM MTOKA3aTEIEM
45, 22.10 CreneHsb ¢ palliOHATBHBIM U JIEHCTBUTEIILHBIM MTOKA3aTelIeM




46. 22.10 CreneHp ¢ palliOHATBHBIM U JIEHCTBUTEIILHBIM MTOKA3aTelIeM

47. 2510 YPVOK 000011IeHNs U cCUCTEMATH3anH 3HAaHUH 110 TeMe «CTeneHb ¢
JeWCTBUTEIILHBIM TIOKA3aTEIeM»

48. 2510 Kontponbras padota Ne 3 mo teme: «CTeneHb ¢ 1eHCTBUTEIbHBIM
MOKa3aTeIeM»

49. | 27.10 Crenennas GhyHKIIHS, €€ CBOMCTBA U Ipaduk

50. | 27.10 Crenennast pyHKIUS, €€ CBOWCTBA U TpaduK

51. | 29.10 B3anmuo obpatubie pyHkimun. CiiokHast QyHKINS

52. 12910 Bsaunmuo obparubie ¢pyakimu. Cinoxknas GyHKIus

53. | 01.11 JpoGHo-nuHeHast GyHKIIUS

54. | 01.11 PaBHOCHIIbHBIC YpaBHEHHS M HEPABCHCTBA

95. 10.11 PaBHOCWIJIbHBIC YPAaBHEHUS U HEPABEHCTBA

56. 10.11 PaBHOCHIIbHBIC ypaBHEHHS U HEPABEHCTBA

o7. 12.11 HppauuoHaJbHbIC YPaBHEHUS

58. 12.11 HppanmonaibHbIe ypaBHEHUS

59. 15.11 HppauuoHabHbIC YPaBHEHUS

60. | 15.11 WppaimonanbHble HEpaBEeHCTBA

61. 17.11 Ypok 000011IeHHS ¥ CHCTeMaTH3alluK 3HaHUH 110 TeMe: « CTeneHHas

' dbysxms"

62. 17.11 KonTponbnas pabota Ne 4 no reme: «Crenennast pyHkuus"

63. | 19.11 [Toka3zarenpHas QYHKIHSI, €€ CBOMCTBA U rpaduk

64. 19.11 ITokazaTenpHas GyHKIMS, €€ CBOWCTBA M rpaduK

65. | 2211 [lokazarenabHble ypaBHEHUS

66. | 22.11 [TokazarenabHble ypaBHEHUS

67. | 24.11 ITokazaTenbHbIC YpaBHEHUS

68. | 2411 [Toka3zaTenpbHbIE HEPABEHCTBA

69. | 26.11 ITokazaTenpbHbIC HEPABEHCTBA

70. | 26.11 [Toka3zaTenbHbIC HEPABEHCTBA

71. 12911 CucreMbl T0OKa3aTeIbHBIX YPABHEHUM U HEPABEHCTB.

72. 12911 CucreMbl T0Ka3aTeIbHBIX YPaBHEHUI U HEPABEHCTB.

73. 01.12 VYpok 00001IeHns U cucTeMaTu3anuu 3HaHui mo teme: «llokazarenbHast

' bysxus"

74. 10112 KonTponbnas padora Ne 5 no teme: «llokazarenbHas gpynkuus"

75. 10312 Jlorapugmsl.

76. | 03.12 Jlorapudmsl.

77. 106.12 CoiicTBa orapudmos.

78. 106.12 CsoiicTBa JiorapumMoB.

79. | 08.12 JlecsiTnunbie U HaTypasibHbIE Jorapudmbl. Dopmysia nepexoa.

80. |08.12 JlecsTHUHBIE U HaTypasbHble Jorapudmsl. Popmya nepexosa.

81. |10.12 Jlorapudmuueckas GyHKIUs, €€ CBONCTBA U rpaduK.

82. 110.12 Jlorapudmuueckas pyHKIus, €€ CBOMCTBA U TpaduK.

83. |13.12 Jlorapudmuueckue ypaBHEHHUS.

84. |13.12 Jlorapugmuueckie ypaBHEHHsL.

85. |15.12 Jlorapudmuueckue ypaBHEHHUS.

86. | 15.12 Jlorapudmuueckrue HEpaBeHCTBA.

87. 11712 Jlorapugmuueckiue HepaBeHCTBA.

88. |17.12 Jlorapudmuueckrue HEpaBeHCTBA.

89. VYpok 00001IeHUs U CUCTEMAaTH3alluK 3HAHUSI 110 TEME:

20.12

"Jlorapudmuueckas pyHkuus"

90. |20.12 KontposnbHast padora Ne 6 o teme: "Jlorapudmuueckas pyHkims"

91. | 2212 Panuannas mepa yria.

92. | 2212 [ToBOPOT TOYKHM BOKPYT HadaIa KOOPAMHAT.

93. 2412 [1oBOpPOT TOUKM BOKPYT Hayaja KOOPAHUHAT.
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94, | 24.12 OmnpeseneHne CUHyca, KOCHHYCa M TAHTE€HCA yTJIa.
95. | 27.12 OmnpesenieHne CUHyca, KOCHHYCa M TAHTE€HCA yTJIa.
96. | 27.12 3HaKu CHHYCa, KOCUHYCa U TaHI'€HCa
97. 10.01 3aBUCHUMOCTb MEXAY CUHYCOM, KOCHHYCOM U TAHI'€HCOM OJIHOTO U TOTO
Ke yria.
98. 10.01 3aBUCHUMOCTb MEXIY CUHYCOM, KOCHHYCOM U TAHI'€HCOM OJIHOT'O U TOTr'0
Ke yria.
99. 12.01 TpuroHomeTpuuecKre TOXKIACCTRA.
100. | 12.01 TpuroHomeTpuyecKkue TOX/IECTBA.
101. | 14.01 TpuroHomeTpuuecKre TOXKIACCTRA.
102. | 14.01 Cunyc, KOCUHYC ¥ TaHT'€HC YIJIOB OL U -CL.
103. | 17.01 DopMyIIBI CITOKEHHUSI.
104. | 17.01 DopMyJIbI CIOKEHUSL.
105. | 19.01 DOopMYJIbI CIOKEHMUSL.
106. | 19.01 CuHYyC, KOCHHYC ¥ TAaHT€HC TBOWHOTO yrJa.
107. | 21.01 CuHyC, KOCUHYC U TaHT'€HC IIOJOBUHHOI'O yIJa.
108. | 21.01 DopMyIIbl TPUBEICHUS.
109. | 24.01 @DopMyJibl IPUBEACHHUS.
110. | 24.01 CyMMa 1 pa3HOCTh CHHYCOB, CYMMa U Pa3HOCTh KOCHHYCOB.
111. | 26.01 CyMMa U pa3HOCTh CHHYCOB, CYMMa U Pa3HOCTh KOCUHYCOB.
112. | 26.01 [Ipoun3sBeneHne CUHYCOB U KOCHHYCOB
113. 28.01 Ypok 00001IIeHHS ¥ CHCTeMAaTH3alluK 3HAHUS 10 TeME:
' «Tpuronomerpuyeckre HOpMyJIIbD»
114. | 28.01 KonTponbnas pabota Ne 7 mo teme: « Tpuronomerpuueckue Gopmybn»
115. | 31.01 YpaBHeHue COS x=a.
116. | 31.01 YpaBHeHue COS x=a.
117. | 02.02 YpaBHenue Sinx=a.
118. | 02.02 YpaBHeH#ue Sinx=a.
119. | 04.02 YpaBHenue tg x=a.
120. | 04.02 YpaBuenue tg x=a.
121. 07.02 Tpuronomerpuueckue ypaBHEHHs, CBOJAIIMECS K aareOpandyeckuM.
' OpHOpOoHBIE YpaBHEHUS
122. 07.02 Tpuronomerpuueckue ypaBHEHHs, CBOJAIIMECS K anreOpandyeckuM.
' OpHOpOoHBIE YpaBHEHUS
123. 09.02 Tpuronomerpuueckue ypaBHEHHs, CBOJAIIMECS K aareOpandyeckuM.
' OpHOpOoJHBIE YpaBHEHUS
124. 09.02 TpuroHomeTrpruyeckue ypaBHEHHUS, CBOJSIIMECS K anreOpanyecKuM.
' OnHOpOIHBIE YpaBHEHUS
125. 11.02 MeTobl 3aMEHBI HEU3BECTHOTO M PA3JIOKEHUSI HA MHOXKHTEIH. MeTo
OLICHKH JICBOM Y IPABOW YaCTEH TPUTOHOMETPUUECKUX YPABHEHUN
126. 11.02 MeTobl 3aMEHBI HEU3BECTHOTO M PA3JIOKEHUS] HA MHOXKHTEIH. MeTo
OLICHKH JICBOM M IPABOW YaCTE TPUTOHOMETPUUECKUX YPABHEHUN
127. | 14.02 CucreMbl TPUTOHOMETPUUYECKUX YPaBHEHHM
128. | 14.02 CucreMpl TPUTrOHOMETPUUYECKUX YPABHEHUM
129. | 16.02 TpuroHomeTpruyeckue HepaBeHCTBA
130. | 16.02 TpuroHomeTpruyeckue HEpaBEHCTBA
131. 18.02 Ypok 00001IeHUs U CUCTeMAaTH3alluy 3HAHUS 10 TEME:
] «Tpuronomerpuueckre ypaBHEHHUI»
132. | 18.02 KontponbHast padora Ne 8 mno teme: « TpuroHoMeTpuuecKkie ypaBHEHHU»
133. | 21.02 [IpenmMer crepeoMeTpu. AKCHOMBI CTEPEOMETPUH
134. | 21.02 HekoTopsle cnencTBus U3 aKCHOM
135. | 25.02 Pemenue 3a1a4 Ha IPUMEHEHHE aKCHOM CTEPEOMETPHUH M UX CIEACTBUI
136. | 25.02 Pemenue 3a1a4 Ha IPUMEHEHHE AKCHOM CTEPEOMETPHUH U UX CIEACTBUU
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137. | 28.02 Pemenue 3a1ay Ha NTpMEHEHNE aKCHOM CTEPEOMETPUHU U UX CIICJICTBUM

138. | 28.02 [TapaytenpHbBIE IPSIMBIE B POCTPAHCTBE

139. | 02.03 [TapanienpHOCTh NPSIMON U INIOCKOCTH

140. | 02.03 Pemenue 3amau o teme «IlapamienbHOCTh IPSMOM M TUIOCKOCTH

141. | 04.03 Pemenue 3anay no teme «IlapamieabHOCTh NPSIMON U IJIOCKOCTH

142. | 04.03 CKpemmBaronuyecs npsmMbie

143. | 09.03 VYTIBl C COHAIIPABICHHBIMHI CTOPOHAMH. YTOJI MEXY IPSIMBIMU

144, 09.03 Pewmenne 3anau no reme «B3anMHOE paconioKeHue NpsIMbIX B

' MPOCTPAHCTBE. YTOJI MEXAY IBYMsI IPSIMBIMID)

145. | 11.03 Pewmenue 3amau no reme «IlapajuieabHOCTh NPSIMBIX U IJIOCKOCTEM»

146. | 11.03 KontposbHas padota Ne 9. K AKCHOMBI CTEPEOMETPUI)

147. | 14.03 [TapaienpHbIe MIOCKOCTH

148. | 14.03 CBoiiCcTBa MapaJICIbHBIX TIOCKOCTEH

149. | 16.03 Terpasap

150. 16.03 [Tapannenenunes

151. 18.03 3ajaun Ha MOCTPOEHUE CEYCHUI

152. | 18.03 3amaun Ha MOCTPOSHHE CEUCHHM

153. 21.03 3ajga4yu Ha NOCTPOCHUE CEYEHUM

154. | 21.03 CBoiicTBa nmapajuieienume ia

155. | 01.04 O60061menue no Teme: IlapanieapbHOCTh IOCKOCTEH

156. | 01.04 KonTpomnpHas padora Ne 10. [TapamienpbHOCTh TUIOCKOCTEH

157. 04.04 [lepnennukynspHsle psAMBIE B IpocTpaHCcTBE. [lapamiensHblie npsmsle,
NEepPIEHAUKYISPHBIE K ITIOCKOCTH

158. | 04.04 [Ipu3HaK NepneHMKYJISIPHOCTH IPSIMON U TNIOCKOCTHU

159. | 06.04 TeopeMa o psIMOiA, TePIEHIUKYISAPHON TIJIOCKOCTH

160. | 06.04 Pemrenue 3a/1a4 Ha MEPICHINKYISIPHOCTD TPSIMOU U TNIOCKOCTH

161. | 08.04 Pemrenue 3a1ay Ha NEPICHAMKYJISIPHOCTH IPSIMOM M IJIOCKOCTH

162. | 08.04 Pemrenue 3a1ay Ha NEPIEHAUKYJISIPHOCTH IPSIMOM U IJIOCKOCTH

163. | 11.04 PaccrosiHrie OT TOUKH /10 mIockocTU. Teopema o Tpex MepneHIuKyspax

164. | 11.04 Yron Mexay npsIMOH U INIOCKOCTBIO

165. 13.04 Pemrenue 3a1a4 Ha MPUMEHEHUE TEOPEMBI O TPEX MEPIIEHANKYIISIpax, Ha
YToJl MEXKAY NPSIMON U IMIIOCKOCTHIO

166. 13.04 Pemrenue 3a1a4 Ha MPUMEHEHUE TEOPEMBI O TPEX MEPIIEHANKYIISIpax, Ha
YroJl MEXAY NPSIMON U IJIOCKOCTHIO

167. 15.04 Pemrenue 3a1a4 Ha MPUMEHEHUE TEOPEMBI O TPEX MEPIIEHANKYIISIpax, Ha
YroJl MEXAY NPSIMON U MJIOCKOCTHIO

168. | 15.04 Yron Mexay npsiMoi U TockocThio. [loBTOpeHue

169. | 18.04 JIBYrpaHHBIN yrosa

170. | 18.04 [Ipr3HaK NEpPHEHIUKYISIPHOCTH ABYX INIOCKOCTEN

171. | 20.04 [TpsiMOYTOIBHBIN MapasuIeenuIe

172. | 20.04 Pemenue 3a1a4 Ha CBOMCTBA NPSIMOYTOJBHOIO MapaJlIesIenuneaa

173. | 22.04 [lepneHIMKYISIPHOCTD MPSIMBIX U IJIOCKOCTEN

174. 2204 Pemenue 3321 Ha NPUMEHEHHE NPH3HAKA NEPICHANKYIIAPHOCTH ABYX
TUIOCKOCTEH

175. | 25.04 O6o06u1enue no Teme: «IlepneHauKyIsIpHOCTh NPSMBIX U IJIOCKOCTH

176. 25 04 KonTponbnas padora Ne 11. «IlepneHaukyasspHOCTb NPSIMBIX U
TJIOCKOCTU

177. | 27.04 [loHsiITHE MHOTOTpAaHHHUKA

178. | 27.04 [Tpuzma. [lomaas NTOBEPXHOCTH MPU3MBbI

179. 29.04 Pemrenue 3a1a4 Ha BbIYMCIIEHUE TJIOMIAM TOBEPXHOCTH IPU3MBI

180. | 29.04 Pemrenue 3a/1a4 Ha BBIYHMCIICHHE TUIOMIAINA TTIOBEPXHOCTH MPHU3MBI

181. 03.05 [Mupamua

182. 03.05 [TpaBwibHas mupamuia
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183. 04.05 Pemenue 3a1ay mo TemMe «upamMuay

184. 04.05 Pemenue 3a1ay mo TemMe «mupamMuay

185. | 06.05 Yceuennas nupamuaa. [lnonaam NOBEpXHOCTH YCEUSHHON MUPaMUIbI

186. 06.05 CummeTtpust B mpoctpaHcTBe. [ToHsATHE TPaBUIIFHOTO MHOTOTPAaHHUKA.
' DNEeMEHTHl CHMMETPUU MPABUIBLHBIX MHOTOTPAHHUKOB.

187. 11.05 O600mmenue o reme « MHOrOrpaHHUKU. [11011a1F TOBEPXHOCTH TIPU3MBI,

MUPAMHJIBD)

188. | 11.05 Kontposbnas padota Ne 12 o Teme « MHOrorpaHHUKI

189. | 13.05 VYTIBl M OTPE3KH, CBSI3aHHBIE C OKPY>KHOCTBIO

190. | 13.05 VYTIIBl M OTPE3KH, CBSA3aHHBIE C OKPY)KHOCTHIO

191. | 16.05 VYTIIBl M OTPE3KH, CBSA3aHHBIE C OKPY>KHOCTHIO

192. | 16.05 VYT1Iibl U OTPE3KH, CBA3AHHBIE C OKPY>KHOCTHIO

193. | 18.05 IToBTopenue. [TapamienbHOCTh MPSMBIX U TIJIOCKOCTEH

194. | 18.05 [ToBTOpenue. [lepneHAUKYISIPHOCTD NPSAMBIX U INIOCKOCTEN

195. | 20.05 IToBTOpenune. OyHKIMN

196. | 20.05 [ToBropenue. Tpuronomerpuueckue GopMyIIbl H YpaBHEHHS

197. | 23.05 [ToBTOpenue. TpUroHoMeTpUYECKUE YPaBHEHUS

198. | 23.05 HroroBasi kKoHTposIbHAs paboTa

199. | 25.05 Pemienue TpeyroibHUKOB

200. | 25.05 Pemenue TpeyroibHUKOB

201. | 27.05 Pemenue TpeyroabHUKOB

202. | 27.05 Pemienue TpeyrobHUKOB

203. | 30.05 Teopembl Menenast 1 UeBbl

204. | 30.05 Teopembr Menenast u UeBsl
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