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I[TOACHUTEJIbHAA 3AIINCKA
OBIIAA XAPAKTEPUCTHUKA YUEBHOI'O ITPEAMETA «MATEMATHUKA»

JlanHasi mporpamMma CIIy>)KUT OCHOBAaHMEM JJIsi yduTens 1o pa3paboTke pabodeit
IPOrpaMMBbl 110 MaTeMaTHKe B KJIACCAX, IJI€ PeaTU3yeTcss MyIbTUIIPO(UIbHBIN yueOHblIi miaH. B
pasznene «TemaTnueckoe IJIAaHUPOBAHUE» COJEpKAHUE OOYYEHHS CHHXPOHU3UPOBAHO IS
[apajyIeNIbHOTO U3Y4eHUsl OOydyarolMMUCS IpeaMeTa Kak Ha 0a30BOM, Tak M Ha Yri1yOJIeHHOM
ypoBHe. TmMaTHuecKkoe IJIaHMPOBAHUE COCTABJIEHO MO y4yeOHBIM KypcaMm «AureOpa M Hauaia
MaTeMaTU4YecKoro aHaiusa» u «l'eomerpusi». YueOHbI Kypc «BeposITHOCTh U CTaTUCTUKA» HE
MOXET OBITh CHHXPOHM3HMPOBAH, TaK KaK HMMEET pa3HOe NpEeAMETHOE COAep)KaHhe, KOTOpoe
u3ydaercs B 00beMe OJJUHAKOBOTO Y4€OHOTO BpEMEHH.

CunxpoHu3upoBaHHas paboyas mporpaMma 1o y4eOHOMYy mpeamery «MaremaTtukay
6a3oBoro u yrayon€uHoro ypoBHs s oOydatrommxcs 10-11 kmaccoB paspaboTraHa Ha OCHOBE
denepanbHOr0  rocylapcTBEHHOIO — 00pa3oBaTeNbHOIO  CTaHAApPTa  CPEAHEro  oOIero
oOpa3oBaHus, € Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMH, MPENbABISIEMBIX K
MaTeMaTHYeCKOMY O00pa3oBaHMIO, W Tpaauluil poccuiickoro oOpazoBanus. Peanunzanus
IPOTpPaMMbI 00ECTIEYHBAET OBJIAJICHUE KITFOUYEBBIMA KOMIETEHIIUSMH, COCTABIISIFOIIMMHI OCHOBY
JUIE  CaMOPa3BUTHSA W  HENPEPHIBHOIO OOpa30BaHMs, LEJIOCTHOCTh OOMIEKYIBTYPHOTO,
JIMYHOCTHOI'O U TIO3HABATEJIbHOTO PA3BUTHS JUYHOCTH 00YUArOIIHUXCS.

B pabGoueit mnporpamme yuTreHbl uAen U nojokeHus «KoHuenmuu pazBUTHA
mareMaThueckoro obpasosanusi B Poccuiickoit ®denepanuu». B cooTBeTcTBHM C Ha3BaHUEM
KOHIICTIIUM MaTeMaTH4ecKoe 00pa3oBaHKe JOJKHO, B YACTHOCTH, PELIaTh 3a/1a4y oOecreueHus
HE00XO0/IMMOI0 CTPaHE YUCIIa BBITYCKHUKOB, MaTEMaTHYECKasi MOATOTOBKA KOTOPHIX JOCTATOYHA
JUIs TPOAOIDKEHHUs OOpa3oBaHMs 10 pa3IMYHBIM HAINPaBICHMSM, BKJIOYas NpenojaBaHHe
MaTeMaTHKH, MaTeMaTH4YeCKUe HccieloBaHus, paboTy B cepe MHPOPMAIIMOHHBIX TEXHOJIOTUI
U Jp., a TaKkKe oOecrneyeHus: i KaXJ0ro OOydarollerocs BO3MOXHOCTU JIOCTHXKEHUS
MaTeMaTUYeCKON MOJrOTOBKM B COOTBETCTBUU C HEOOXOIUMBIM €My ypoBHeM. VIMeHHO Ha
pelIeHre ITUX 3a]a4 HaleseHa padoyas mporpaMMa yriiyoJI€HHOTO YPOBHSL.

B osnoxy umudpoBoil Tpancpopmanuu Bcex cdep UEIOBEYECKOW AESITEeIbHOCTU
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopollei mMaTeMaTHYecKou
HOJArOTOBKU. JTO OOYCJIOBJIEHO TEM, YTO B HAIIM JHU pacTEéT YHUCIO CHEIHaTIbHOCTEH,
CBSI3aHHBIX C HEMOCPEJICTBEHHbIM NPUMEHEHHEM MaTeMaTWKH: U B cepe SKOHOMHUKH, U B
Ou3Hece, M B TEXHOJOTHYECKUX OOJIACTX, U JAake B I'yMaHHUTapHbIX cepax. Takum obpazom,
Kpyr oOydJalomuxcsi, s KOTOpPhIX MaTeMaTHKa CTaHOBUTCS 3HAUYUMBIM IPEAMETOM,
¢byHIamMmeHTOM 00pa3oBaHuUs, CYIIECTBEHHO pacuiupsercsi. B Hero BXOIAT HE TOJIbKO
oOyyJaromuecsi, TUIAHUPYIONIME 3aHUMAThCS TBOPYECKOM M HCCIEAOBATENbCKON paboTol B
o0nacTu MaTeMaTuku, UHPOPMATUKH, (PU3UKH, SKOHOMHUKHU U B APYTUX O0JACTAX, HO U T€, KOMY
MaTeMaTHKa Hy>KHa JUIsl UCIIOJIb30BaHMs B IpOoQeccusix, He CBSI3aHHbBIX HETTOCPEICTBEHHO C HEH.

[TpuknaaHas 3HAYMMOCTb MaTEeMAaTUKU OOYCIIOBJIEHA TEM, UTO €€ MPeAMETOM SIBIISIOTCS
(byHaaMeHTalbHbIe CTPYKTYpBl HAIllero MUpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJIUYECTBEHHBIE
OTHOILEHHS, (PYHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTEerOpUH HEONPEAeNEHHOCTH, OT MPOCTEHIINX,
YCBaMBa€MbIX B HEMOCPEACTBEHHOM OIIBITE, O JIOCTATOYHO CIIOKHBIX, HEOOXOIMUMBIX MJisi
pa3BUTHS HAyYHBIX W TEXHOJOTMYECKHUX HAeH. be3 KOHKPETHbIX MaTeMaTH4eCKHX 3HaHWN
3aTpyJHEHO MOHUMAaHUE NPHUHIMIIOB YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHON TEXHHKH,
BOCIIPUATHE M WHTEPIIpEeTalns Pa3HOOOpa3HON COIHMATbHOM, IKOHOMUYECKOW, MOJIUTHYECKOM
uHpopmannu, Manod(p(deKkTUBHa NOBCEIHEBHAs MpaKTUYeCKas JeATeNbHOCTh. Bo MHoOrux



cdepax npohecCHOHAIBHON AEATENbHOCTH TPEOYIOTCSI YMEHHMS BBINOIHATE PACUYEThl, COCTABIIATh
QITOPUTMBI, MPUMEHATH (HOPMYJIbI, MPOBOIUTH T'€OMETPUUYECKHE H3MEPEHHUS U TMOCTPOCHHMS,
YuTaTh, 00padaThIBaTh, MHTEPIPETUPOBATh M MPEACTABIATh MHPOPMALUIO B BUAE TaOIHII,
JrarpaMM H rpauKkoB, TOHUMATh BEPOSTHOCTHBINA XapaKTep CIyYalHbIX COOBITHIA.

OnHOBpEMEHHO C paclidpeHueM cdep NPUMEHEHHsT MaTeMaTHKd B COBPEMEHHOM
oOmiecTBe BcE 60s1ee BaXKHBIM CTAHOBUTCSI MAaTEMAaTUYECKUI CTHIIb MBIIIJIEHUS, TIPOSIBIISIOLIMNACS
B ONPEICIIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpouecce n3y4eHus: MaTeMaTUKH B apCeHAIl IPUEMOB
U METOJIOB MBIIUIEHHUS YEI0BEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCA MHIYKLMS U AEAYyKLUS,
0o0o01IeHne W KOHKpETH3alMs, aHalu3 M CHHTe3, Kiaccu(ukaluuss U cucTeMaTH3alus,
abctparupoBaHue M aHajorus. OOBEKTbl MaTeMaTUYECKUX YMO3AKIOYEHUH, IMpaBuiIa HX
KOHCTPYUPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX TOCTPOCHUH, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHusi (popMyInpoBaTh, 0OOCHOBBIBATh M JIOKA3bIBATh CYKICHHUS, TEM CaMbIM (OPMHUPYIOT
JIOTHYECKUI CTWUJIb MBIIUICHUA. Benyiias poib NPUHAMICKUAT MareMaTHKE B (hOPMUPOBAHHU
JITOPUTMUYECKONW KOMIIOHEHTBI MBIIUICHUS U BOCIUTAHUM YMEHHMM E€HCTBOBATH IO 3aJaHHBIM
aJIropuTMaM, COBEPLICHCTBOBATH M3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mporecce penieHus
3ajjay — OCHOBBI JUIsI OpraHu3alMM Y4eOHOH MAEATENbHOCTH Ha ypOKaxX MaTeMaTUKU —
Pa3BHUBAIOTCSI TBOPYECKAsI U IIPUKJIAIHASL CTOPOHBI MBIIIIJICHUS.

OOyuenue wmaremaruke Ja€T BO3MOXKHOCTb pa3BHUBATh Yy Yy4YalllUXCA TOYHYIO,
panroHaNBHYI0 M WH(GOPMATHBHYIO pedb, YMEHHE OTOMpaTh HanOoJee MOIXOASIINE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpapuuecKue CpelncTBa JUIS BBIPAKEHUS CYXICHHH W HAIJATHOTO HX
IIPEICTaBICHHUS.

Heo6x0oauMbpIM KOMIOHEHTOM 00I1Iel KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU SIBISIETCS
o011ee 3HAKOMCTBO € METOJIaMH IO3HAHMS ACHCTBUTEIBHOCTH, MPEACTABICHUE O MpeaMeTe U
METO/Ie MAaTeMaTUKH, €r0 OTIMYUSAX OT METOAOB €CTECTBEHHBIX M T'yMAaHUTAPHBIX HayK, 00
0COOEHHOCTSX NMPUMEHEHUs MaTeMaTUKHU JUIsl pellieHUs] HayuyHbIX M MPUKIAJHBIX 3a1a4. Takum
o0pa3oM, MaTemMaTnyeckoe 00pa3oBaHKe BHOCUT CBOM BKJIaJ B (hOpMUpOBaHUE OOIIEH KYIbTYpPbl
YeIJI0BEKa.

N3ydyenne MaTeMaTHMKH CHOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHUIO  YEJIOBEKa,
IIOHUMAHUIO  KpacoTbl M  M3AIIECTBA MATEMaTUYECKUX  PACCYKICHHM, BOCIHPHUATHIO
FeOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[EJIN U3YUEHMA YUEBHOI'O [TIPEJIMETA «MATEMATUKA»
[TpuoputeTHbIMU LIeNAMU 00y4deHus matematuke B 10—11 kmaccax kak Ha 6a30BOM, Tak M Ha
yIIIyOJI€EHHOM YPOBHSX SIBIISIIOTCS:

— (opMupoBaHHE  LEHTPAIbHBIX MaTeMaTHYECKUX TMOHATUH  (YMClIO, BETUYMHA,
reomerpuueckas (urypa, IepeMeHHas, BEpOSITHOCTb, (YHKIHs), oOecIedrBarOIIUX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTHYECKOI0 00pa30BaHMsl 00yJaroLINXCs;

— MOJBEACHHUE Y4YalUXCS HAa JOCTYIHOM JUISI HUX YPOBHE K OCO3HAaHHIO B3aUMOCBS3U
MaTeMaTHUKHd M OKPYXKAIOLIEro MHpa, MOHMMaHHE MaTeMAaTUKU KaK YacTh oOrien
KYJIBTYpPbI UEJIOBEUECTBA;

— Ppa3BUTHE MHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yyallluxcs, M03HaBaTEIbHON
AKTUBHOCTH, HCCJIEI0BATEIbCKUX YMEHMM, KPUTUYHOCTH MBILUIEHUS, HHTEpeca K
W3YYEHUIO MaTEMaTHKU;

— QopmupoBanue  (YHKIUMOHAIBHOM  MaTeMaTHYeCKOW  TIpPaMOTHOCTH:  yYMEHUs
pacro3HaBaTb MaTe€MaTHYECKHE acCleKTbl B pEalbHBIX JKU3HEHHBIX CUTYalUsX WU IIpU



W3YYEHUHU JAPYTUX Y4eOHBIX MTPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEIN 1 3aKOHOMEPHOCTEH,
dbopMymUpoBaTh WX Ha SI3BIKE MATEMAaTUKH W CO3[aBaTh MaTEeMAaTUYECKHUE MOJICNH,
MPUMEHSATD OCBOCHHBIN MaTeMaTHYECKUI anmnapar JUISL pelieHus
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, WHTEPIPETUPOBaTb U OLCHUBATh IIOJyYEHHbBIE
pE3yJIbTaThI.

OCHOBHBIE JIMHUM cojJiepxkaHus Kypca Marematuku B 10—11 knaccax: «Yucna wu
BbIUKCICHUSY, «Anredpa» («Anredpanyeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Hauana wmartemaruueckoro ananuza», «l'eomerpusi» («l'eomerpuueckue GUIYppl U HUX
cBoiicTBay, «l3MepeHre reoMeTpUYecKuX BETUYUH»), «BeposSTHOCTh U cTatucTtuka». JlaHHbie
JIMHUM Pa3BUBAIOTCS MApAJUIEIbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOMH JIOTMKOM, OIHAKO HE
HE3aBHCUMO OJIHA OT JAPYroi, a B TECHOM KOHTAaKTE€ WU B3auMojaecucTBuUM. Kpome 3toro, ux
Oo0OBeAMHSIET JIOTMYECKas  COCTAaBIISIIOIIAs, TPAJUIMOHHO IpUCYIlas MaTeMaTUKE U
NPOHM3BIBAIONIAS BCE MAaTEMAaTUYECKHE KypChl M coaepxarenbHuble TMHUU. CHopMyTupoBaHHOE
B DeniepallbHOM TOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE CPEAHEro oo1ero oopa3oBaHus
TpeOOBaHUE «BIIAZICHHE METOJaMH JO0Ka3aTelbCTB, AJITOPUTMAMHU pEIIEHUs 3a/ady; yMEHUe
dbopMynupoBaTh OMpe/eNIeHUs, AaKCHOMBI U TEOPEMBI, MPUMEHSAThH UX, TPOBOJAUTDH JJOKA3aTEIbHbBIE
paccykJIeHHUs B XOJE pELIeHHs 3aJauy» OTHOCUTCS KO BCeM KypcaMm, a (OpMHUpOBaHHE
JIOTHYECKUX YMEHHH pacrpeiessieTcsi Mo BCeM rojaM oO0y4deHHs Ha YPOBHE CPETHEro oO0IIero
o0Opa3oBaHusl.

MECTO YYEBHOI'O IPEAMETA «MATEMATHUKA» B YUEBHOM I1JIAHE

B cootBerctBuM ¢ DeneparbHbIM T'OCYJapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM
cpeaHero o0Iiero oopa3oBaHMs MaTeMaTHKa SIBJIETCS 00s3aTeNbHBIM HNPEAMETOM Ha JaHHOM
ypoBHe oOpa3oBaHus. Hacrosmedt paboueil mnporpaMmoill mpenycMaTpUBaeTCsl H3ydeHHE
yuebHoro mnpenMera «MaremaTuka» B pamMKax TpEX Y4eOHBIX KypcoB: «AnreOpa M Hauana
MaTeMaTHuecKoro ananuza», «l'eomerpus», «BeposTHocTh M cratuctuka». PopmupoBaHue
JIOTHYECKUX YMEHHI OCYIIECTBIISIETCSl HA MPOTSHKEHUU BCEX JIET OOyUeHHs B CTapIIel IKoe, a
DIIEMEHTHI JIOTHKH BKIIIOYAIOTCS B COJIEPKAHNE BCEX HAa3BAHHBIX BHINIE KYPCOB.

OCHOBHBIMU JINHUSIMU cojiep:kaHus MaTtemMatuku B 10—11 kmaccax ssisores: «Hucna u
BbIUKCIEHUS», «Anredpa» («Anredpanyeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBA»),
«Havyana wmarematnueckoro anammusza», «l'eomerpusi» («l'eomerpuueckue GUIrypsl u HX
cBoiicTBa», «M3MepeHHEe TeOMETPUYECKUX BEIUYMHY»), «BepoATHOCTP U  CTaTUCTHKAY.
CopneprxaTenbHble JUHUM Pa3BUBAIOTCS MapajlieNIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOM
JIOTMKOH, OJTHAKO HE HE3aBUCHMO OJIHa OT APYIroi, a B TECHOM KOHTAaKTe M B3aumozeicTeuu. Mx
OOBbEeMHSACT  JIOTHYECKash COCTABIAIOMIAsl, TPAAWIMOHHO TPHCyINas MaTeMaTHKe |
IIPOHM3BIBAIONIAS BCE MAaTEMAaTHIECKHUE KypChl M cojiepkarenbHble tuHuu. ChopMymupoBaHHOE
B ®I'OC COO TpeboBanue «BIajeHUE METOIAMH JI0KA3aTEIbCTB, AITOPUTMAMH PEIICHUS 3a/1a4,
yMeHue (GOpMyIHpOBATH ONPEACTCHHS, aKCHOMBI M TEOPEMBbl, NPUMEHSTh WX, IPOBOIHUTH
JIOKa3aTesIbHbIe PACCYKACHUS B XOJI€ PELICHUS 33/1aW» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a
¢dopMHpOBaHUE JIOTUYECKUX YMEHHUH pacrpenensercs Mo BceM rojaM oOydeHHsl Ha YPOBHE
CpeaHero oomniero 0opa3oBaHusl.

B yueGHOM mutaHe Ha u3ydyeHue matematuku B 10—11 kimaccax oTBOIUTCS 5 yueOHBIX
4acoB B HeJEI0 Ha 0a30BOM YpOBHE B T€UEHHME KaXKJI0TO roga oOyuyeHus, Bcero 350 yueOHBIX
4yacoB, U 8 y4eOHBIX YacOB B HEJENI0O Ha YIIIyOJEHHOM YPOBHE B TE€UYEHHE Ka)KJOro roja
oOyueHus, Bcero 560 yueOHBIX 4acoB.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPE/IMETA
«MATEMATHUKA»

OcBoenne yuebHoro mpeamera «MareMaTHKay JOJDKHO 0OeCreunBaTh JOCTH)KEHUE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CIHCAYIONIMX JUYHOCTHBIX, METalpPEIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMHHOCTHBIE PE3VYJIbTATEI

JIndHOCTHBIE pPe3ylbTaThl OCBOEHHUS NpPOrpaMMbl y4eOHOro mpeamera «MaremaTuka
XapaKTEepU3YKTCS:

I'paxxnanckoe BocniuTaHue:

C(OPMHPOBAHHOCTHIO TPAXKAAHCKOW TO3UIUM OOYYaromerocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJICHAa POCCHUICKOrO OOILIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHHUH, NPOLEAYp TPaKIAHCKOTO OOIIECTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLUAIBLHBIMU HHCTUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TarpuoTryeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON IPaXKIaHCKOM UIEHTUYHOCTH, YBRXKEHUS K MPOIILJIOMY
U HACTOSLIEMY POCCHUUCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOM IIKOJIbI, K MCIOJb30BAHUIO ITUX
JOCTHKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEH pOCCHMCKOro Hapoaa; c(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYUBOTO OyIYIIEroO.

DCTEeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHEM K MHpPY, BKJIIOYas JCTETUKY MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, PpacCykIE€HUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pa3JInyHbIX BUJI0B UCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHSI MPUMEHSTh MaTeMaTUYeCKUE 3HAHMUS B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370POBBIO
(310poBO€e MHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUH M OTIbIXa, pPeryisipHas (pusnueckas
aKTUBHOCTh); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATHUSAX CIIOPTUBHO-03/10POBUTEIHHOM
JESATENBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOJIIO0MS; UHTEPECOM K pa3IMYHBbIM
chepam npodhecCuOHATBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel nmpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3OBaHHIO H
caM0o00pa30BaHUIO Ha MPOTSHKEHUU BCEH >KM3HU; TOTOBHOCTBHIO K AKTUBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKOW HaIlPaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:!

c(OpMHUPOBAHHOCTHIO AKOJIOTMUYECKOMN KYJIbTYPBI, MMOHUMaHHEM BIIMSTHUS
COLIMAJIbHO-9)KOHOMHUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOJHOW U COLMAIBLHOM Cpejbl,
OCO3HAaHHEM TJI00aNbHOIO XapakTepa 3KOJOTHYECKHX MpoOsieM; OpHeHTalueld Ha MpUMEHEHUe
MaTeMaTUYeCKUX 3HAHUM Ul pelieHusl 3a7ad B 00JIacTU OKpYXaroule cpelbl, MIIaHUpOBaHUS



IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN JJI1 OKPYKAIOILEH CPEJIbI.

IleHHOCTH Hay4YHOIO ITO3HAHMS:

Cc(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl
YEJIOBEUECKOU JIEATEIBHOCTH, ITAOB €€ PAa3sBUTHA U 3HAYUMOCTH JJI Pa3BUTHUS LIUBWIA3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOM KaK CpPEACTBOM IIO3HAHMS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEHAOBATEIBCKYI JEATEIBHOCTh
WHIWBHUAYAJIBHO U B IPYyIIIE.

METAIIPEJIMETHBIE PE3VJIbTATDI

MeramnpeaMeTHble  pe3yibTaThl ~ OCBOGHHUS ~ NPOTpaMMBl  y4eOHOro  mpeaMera
«MaremaTuka»  XapakTEepU3yIOTCs  OBJIAJICHHEM  YHUBEPCAIbHBIMM  I103HABATEIbHBIMU
JNEHCTBUSIMH, YHUBEPCAIbHBIMM  KOMMYHHUKAaTHUBHBIMU  JIEUCTBUSIMH,  YHHMBEpPCAJIbHBIMU
PEryJIATUBHBIMU 1€HCTBUSMU.

1) VHuBepcalbHble ITI03HaBaTeNIbHbIE JAEUCTBUs, 00€CHeunBalOT (OPMHUPOBAHUE
0a30BbIX KOTHUTUBHBIX NIPOLECCOB 00yUaroIuXcsi (OCBOEHHE METOI0B IO3HAHUS OKPYKAKOILEro
MHUpa; TPUMEHEHHE JIOTMYECKHUX, MCCIeI0BaTeNbCKUX ONepanuid, yMeHuil paboTaTh ¢
uHpopmarueit).

ba3oBbie mornueckue 1eUCTBU:

— BBUIBJIATh U XapaKTE€pPHU30BaTh CYIIECTBEHHbIC IPU3HAKKM MAaTEeMaTHUYeCKUX OOBEKTOB,
HOHATUHM, OTHOIIEHUH MEXIy HOHATUAMH; (DOPMYJIUPOBATh ONpEAETICHUsS IOHATH,
yCTaHaBJIMBATh CYILECTBEHHbIN NMPHU3HAK KJIACCU(PHUKAILMK, OCHOBAHUS JUIsl 000OLIECHUS U
CpPaBHEHUs1, KPUTEPUU IIPOBOJMMOIO aHAJIN3A,

— BOCIPUHHMMATh, (OPMYJIHUPOBAaTh M INPEOOpPa3OBBIBATH CYXAEHUS: YTBEPAUTENbHBIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILME; YCIOBHBIE;

— BBIIBJIATh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M U IPOTHBOpEYMs B (QakTax,
JAHHBIX, HaONIOJEHMAX W YTBEPXKACHUAX; IMpelaraTb KpPUTEPUM MJIs  BBIABJICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

— JeNlaTh BBIBOJBI C MWCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX W WHIYKTHUBHBIX
YMO3aKIIIOUEHHH, YMO3aKIIFOUEHHH 110 aHATIOTUU;

— MPOBOJIUTH CAMOCTOATEIBHO JJOKA3aTEeIbCTBA MATEMATUUYECKUX YTBEPKIACHUM (IIpsIMbIE U OT
IPOTHBHOTO), BBICTPAaUBaTh APTYMEHTALNIO, IPUBOAUTE IPUMEPHI U KOHTPIPUMEPHI;

— 00OCHOBBIBaTh COOCTBEHHBIE CY)KJIEHUS U BBIBOJBL;

— BbIOUpAaTh crocol perieHus: yueOHOH 3a1auM (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUS,
BbIOMpaTh HanboJIee MOAXOAAIMINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBele nccienoBaTeNnbCKUE TEHCTBUS:

— HCHOJb30BATh BOMNPOCHI KaK HCCIIEAOBATENLCKUH MHCTPYMEHT IO3HAHMS; (OpPMYJIHUpOBaATH
BOIPOCHI, (PUKCUPYIOLIUE MPOTUBOpEUUE, MPOOJIEMY, YCTaHABIMBATh UCKOMOE M JaHHOE,
(dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHUE;

— IPOBOJUTH  CaMOCTOSTENIBHO  CILUIAHUPOBAHHBIM  DKCIEPUMEHT, MCCIEJOBaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro oObEeKTa, SIBJICHUS, MPOLECCa, BBISIBICHHIO
3aBHCUMOCTEH MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

— CaMOCTOATENBHO (OPMYIHPOBATh OOOOIIEHHUS M BBIBOABI 1O pE3yibTaTaM MPOBEIEHHOTO
HaOJIONEHUs, WCCIICZIOBAHMs, OLIEHUBATh JOCTOBEPHOCTb IOJYYEHHBIX pE3yJIbTATOB,
BBIBOJIOB M 000OIIEHNI;

— IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MIPOLIECCA, a TAKKE BBIIBUIaTh IIPEAIIOIOKEHUSA O €T0



Pa3BUTHH B HOBBIX YCIIOBUSX.
Pab6ora ¢ undopmanueii:
— BBIBJIATH JeQUUUTH MHPOpMAINH, JaHHBIX, HEOOXOIUMBIX Ui OTBETA HA BONPOC U JUIA
peLIeHus 3a/1a4u;
— BBIOMpaTh  MHGOPMALMIO W3  HCTOYHMKOB  PA3NMYHBIX  THUIIOB, AHAJIM3HPOBATH,
CHCTEeMaTH3HpPOBaTh W HMHTEPIPETUPOBATh HMH(MOPMALMIO pa3IMYHBIX BUAOB H  (HOPM

NPE/ICTaBIICHUS;
— CTPYKTYPHPOBaTh UH(POPMAIIUIO, MPEACTABIATh €€ B PA3IUYHBIX (HopMax, HIUTFOCTPUPOBATH
rpaguyecKu;
— OLIEHUBATh HAIEKHOCTh NHPOPMAITUH TI0 CAMOCTOSTENILHO CPOPMYTHUPOBAHHBIM KPUTEPHSIM.
2) YHHUBepcallbHbIC KOMMYHHKATHBHBIC NeHCTBYS, 00ecTieunBarOT
c(OPMHUPOBAHHOCTD COLUAILHBIX HABBIKOB 00YUYaOITUXCSI.
OO01enue:

— BOCTIPUHUMATh U (OPMYIHUPOBATH CYXKICHHS B COOTBETCTBHM C YCIOBHAMHU H LEISIMHU
OOIIIEHH;

— $ICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NHUCHbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHHUSI 110 X0y PEUICHHUs 3aa4l, KOMMEHTUPOBATH MOJIy4YCHHBIH Pe3yIbTar;

— B X0 OOCYXIEHHs 3a/JaBaTh BOINPOCHI IO CYIIECTBY OOCYKIAaeMOHl TEMBbI, MPOOJIEMBI,
pemaemMoi 3a1a4u, BEICKa3bIBaTh HJICH, HAIICJICHHBIE HA TIOUCK PEIICHUS;

— COIOCTAaBJIATh CBOM CYXJIEHUS C CYXKJIEHUSAMM APYrUX YYaCTHUKOB quanora, oOHapy>KUBaTh
pasyinuue U CXOJACTBO MO3ULIUH;

— B KOPpEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHUS;

— MPECTABIATH PE3YAbTATHI PEIICHHS 33/1a9H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, TIPOCKTA;

— CaMOCTOSATENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € YYETOM 3agad MpPE3CHTAllMH |
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHUYECTBO:

— TMOHMMAaTh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH M WHIUBUAYaJIbHOW pabOTHI TPHU
pelieHun yueOHbIX 3a/1a4;

— MpPUHUMATh 1eJIb COBMECTHOM JEATENbHOCTH, IJIAHMPOBATh OPraHM3allli0 COBMECTHOM
paboThl, pacnpenensiTh BHUIbI pabOT, JOroBapUBaThCs, OOCYXAAaTh IMPOLECC U PE3yibTar
paboThl; 06001IaTh MHEHUST HECKOJIBKHUX JIIOJIEH;

— y4acTBOBaTh B TIPYNNOBBIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHMH, «MO3TOBbIE
HITYPMBI» U UHBIE),

— BBINOJHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C JPYTUMH UJICHAMHU
KOMAaH[Ipl; OLIEHMBaTh KadeCTBO CBOETO0 BKJIaJa B OOWMH MNPOAYKT MO KPUTEPHUsIM,
cOpPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VYHUBEpCcalbHBIE PETYJISATUBHBIE JCHCTBUS, OOECIIEYMBAIOT (OPMHPOBAHNE

CMBICIIOBBIX YCTaHOBOK W )KHU3HEHHBIX HAaBBIKOB JTHYHOCTH.

Camoopranu3anusi:

— COCTaBJIATh IUIaH, AJITOPUTM pELIeHHs 3a/Jauyd, BbIOMpPATh CHoco0 pemeHus ¢ y4E€ToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHThI pEUIeHUH ¢ y4€TOM HOBOM MH(OpMALIUK.

CaMOKOHTpOJIb:

— BJIQJIETh HaBBIKAMH MTO3HABATEIBHON peIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JECHCTBHHA U

MBICITUTENBHBIX TPOIIECCOB, UX PE3YIIbTATOB;



— BJAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS TIpolLecca U pe3yibTaTa pelieHus

MaTeMaTH4YeCKOM 3a7auM;

— IPEeABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPM DPEIICHMM 3a1add, BHOCHUTH

KOPPEKTHUBBI B JESATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HaWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLCHUBATHL COOTBCTCTBUC PE3yJibTaTa LCIN U YCIOBUAM, OOBSACHATD MMPUYIUHBI JOCTUXKCHUA

WIA HEJOCTHKEHHS PEe3yJIbTaTOB JEATEIHHOCTH, HAXOAWUTh OINMOKY, IaBaTh OIICHKY
NpUOOPETEHHOMY OIIBITY.

ITNIAHUPYEMBIE HNPEAMETHBIE PE3VJIbTATHI OCBOEHUA
CUHXPOHU3MPOBAHHOM ITPOTPAMMBI 3A KYPC 10 - 11 KJTACCA

[TpenmeTHbIe pe3ynbTaThl OCBOCHHUS padoUell CHHXPOHU3UPOBAHHON paboydeil IporpaMMel

o MaremaTuke npeactasiensl s 10 - 11 kimacca B pamkax KypcoB «AnreOpa u Havasa

aHaJIn3a» u ((FGOMeTpI/Iﬂ)).

OcBoenne y‘IC6HOFO Kypca «Anre6pa " HavalJla MaTCMAaTUYCCKOI'0 aHaJIM3a» Ha YPOBHC

CpCaAHCIO O6IH€FO O6paSOBaHI/I$I JOJIDKHO obecreynBaTh AOCTHUIKCHUC CIICAYIOIHUX NPEIAMETHBIX

obp

a30BaTeNIbHBIX PE3yIbTaTOB:
K xonny o6ydenus B 10 kinacce oOyuaronuiicss HOTyYUT CIASAYIOUIUE MPEIMETHBIE

Pe3yIBTATHI IO OTEIBHBIM TeMaM (eeparbHON padodeil mporpaMMbl yaeOHOTO Kypca
«Anrebpa 1 HaYalla MAaTeMAaTHYECKOTO aHATN3a» Ha 6a30BOM YPOBHeE:

Yucna 1 BEIYUCIIEHUS:

ONEpUPOBATh MOHATUSIMH: PALMOHAIBHOE M JECHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs U
JecsITUUHas ApoOb, IPOLEHTHI;

BBINOJIHATE apU()METHUECKUE OIEepaluyd C PalUOHAIBHBIMU U JI€HCTBUTEIbHBIMU
qHClIaMU;

BBIMOJIHATE MPUOIMKEHHBIE BBIYMCICHUS, HCHOJIb3Yysd MpaBWia OKPYIJICHHS, JeJaTh
MIPUKUIKY U OLIEHKY pe3yJbTaTa BIYMCICHUM;

ONepUpPOBaTh MOHATHUSAMHU: CTENEHb C IIeJIbIM IOKa3aTejeM, cTaHiapTHas (opMa 3amucu
JNEMCTBUTENBHOIO YHUCIIA, KOPEHb HATYpaJbHOW CTENEHM, HCIOJIB30BaTh MOIAXOMSIIYIO
dbopMy 3amucu JAEHCTBUTEIBHBIX YHCEN ISl pELIeHHs NPaKTUYeCKUX 3agad M|
IIPEICTaBICHNS JaHHBIX;

OIIEpUPOBATh MOHATUIMH: CUHYC, KOCUHYC U TAHT€HC ITPOU3BOJILHOIO YIJIa, CII0JIb30BATh
3aIUCh MPOU3BOJIBHOTO yIila Yyepe3 oOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIMH.

ypaBHeHI/IH " HCPABCHCTBA:

ONEpPUPOBATh IMOHATUAMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO, LIEJIOE, PALMOHAIIBHOE,
HPPALMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHHUE;

BBINIOJHATh ~ MpeoOpa3oBaHMsl ~ TPUTOHOMETPHUUECKUX  BBIPQXEHMH M pemiarh
TPUTOHOMETPUYECKUE YPABHEHUS,

BBITNIOJHATH MPeoOpa30BaHUs LENbIX, PAllMOHANBHBIX U HWPPALUOHAIBHBIX BBIPAXKEHUH U
peniaTb OCHOBHBIE THIBI LENBIX, PAalMOHAIBHBIX W HPPALUOHAIBHBIX YPaBHEHUU H
HEPaBEHCTB;

— HPUMCHATH YPaBHCHUA W HCPABCHCTBA JJI PCIICHUA MATCMATHUYCCKUX 3aJad M 3aaa4 U3

pa3aMyYHbIX 00JacTel HayKH U peaibHOM KU3HU;



MOZACIIMPOBATh PCAJIbHBIC CHUHTyallUM Ha A3BIKC aHFCGPI:I, COCTAaBJIATH BBIPpAXCHUA,
YpaBHCHHUA, HCPABCHCTBA II0 YCJIIOBUIO 3aJadu, HCCICAOBATh IIOCTPOCHHBIC MOACIU C
HCITIOJIb30BAHHECM allllapara anre6pLI.

OyHKIIUU U TpaQUKH:

OIIEPUPOBATH MOHATUAMHE: (PYHKIUS, CIIOCOOBI 3aaHusl (DYHKIIMH, 00JIACTh ONPEICIICHUS 1
MHOECTBO 3HaueHU QyHKIMH, rpaduk PyHKIIMH, B3aUMHO 0OpaTHBIE (YHKIINH;
OIEPUPOBATh MOHATHUSMHU: YETHOCTh ¥ HEYETHOCTh (YHKIUHU, HYTU (QyHKIHH,
MIPOMEKYTKH 3HaKOIIOCTOSIHCTBA,

MCTOJIb30BaTh TpaduKy QYHKIMIA I pELIeHUs] ypaBHEHUH;

CTPOUTh W YHUTATh rpadUKy JTUHEWHOW (QYHKIUH, KBAJAPATHYHON (YHKIIMH, CTETICHHOU
(YHKITUH C [IEJIBIM TTOKA3aTeNIeM;

UCTOJIb30BaTh Tpaduku (QYHKIUH U1 MCCICIOBaHUS MPOLECCOB M 3aBUCHMOCTEH TpHU
pelieHnH 3a7ad W3 JAPYrHX YYeOHBIX NPEIMETOB W pEalbHOW JKU3HHU, BBIPAXKAaTh
(bopMynaMu 3aBUCUMOCTH MKy BETHUYUHAMU.

Hauama MaTeMaTH4eCKOro aHajan3a:

ONEPUPOBATh TMOHATUSMHU: TOCIEIOBATENLHOCTh, apupMeTHdyeckass W TeoMeTpUyYecKas
IIPOrpECcCu;

OTIepUPOBATh MOHATUAMU: OECKOHEUHO yOBIBaIOIasi TeOMEeTpUYecKasl Mporpeccus, cymma
0ecKOHEYHO yObIBAIOIIEeH reOMETPHUIECKON IPOrPECcCHH;

3aJ1aBaTh NOCJIEI0BATENbHOCTH PAa3IMYHBIMU CIOCO0aMU;

HCII0JIb30BaTh CBOWMCTBA IOCJENI0BATEIILHOCTEN M MPOrpeccUil JUisl PELIEHUs peabHbIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHoXeCTBa U JIOTHKA:

ONEPUPOBATH ITOHATUSMHU: MHOXKECTBO, OIIEpallMy HaJl MHOKECTBAMM;
HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmnapar AJIsi ONMCAHMs pealbHbIX IPOLECCOB
U SIBJICHUM, IPU PEIICHUH 3aJ1a4 U3 JPYTUX YUEOHBIX IPEAMETOB;

OIIEpPUPOBATH MOHATUSAMHU: OIIPEAEIICHNE, TEOPEMA, CIEACTBUE, 10KA3aTEIbCTBO.

K xoHmy obyuenuss B 10 kiacce oOydarouuiics MONYyYUT CIEAYIOLIME IpeIMETHbIE

pe3ynbTaThl MO OTAEIbHBIM TeMaM (enepanbHOM paboueil mporpammbl y4eOHOro Kypca

«Anrebpa 1 Hadyaja MaTEMAaTUYECKOTO aHAIN3a» HA YIIy0J1eHHOM YPOBHe!

Yucna v BBIYUCIICHHUS:

CBOOOJIHO  OINEpUPOBaTh  MOHATHSMHU:  PAIMOHATBHOE  YWCIO,  OECKOHEYHas
nepuoanyeckasi 1poodb, MPOIEHTHI, UPPAMOHATIEHOE YHCIIO, MHOXKECTBA palliOHATBHBIX
U JICUCTBUTEIBHBIX YUCEN, MOAYJIb ACHCTBUTEIHLHOTO YHUCIIA;

MPUMEHATH APOOM M TIPOLICHTHI I PEIICHUs] TMPUKIATHBIX 3a7ad W3 Pa3IUnYHBIX
OTpaciei 3HaHUM U peanbHOW KU3HH;

MPUMEHSTh TPUONMKEHHBIE BBIUMCICHHSI, TIPABHUIA OKPYIJICHHS, TPUKUAKY M OICHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJHO OMEpPUpPOBATh MOHSTHEM: CTENEHb C IIeNIbIM TMOKa3aTeleM, HUCIOIb30BaTh
MOIXOAIYI0 (hOpPMY 3aMUCH ACUCTBUTEIBHBIX YUCEI AJIS PEIICHUS IPAKTHUECKUX 3a71a4
Y TIPE/ICTABIICHUS IaHHbIX;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(PMETHUECKU KOPEHb HATYpaJbHON CTENIEHU;



CBOGOI[HO ONCprUpOBaTh NOHATUCM: CTCIICHL C PAllUOHAJIbHBIM IMOKAa3aTCIICM;

CBOGOI[HO OICpHUPOBATH TMOHATUAMU: norapmbM qucia, ACCATUYHBIC W HATypPaJbHBIC
J0TapuQMmBbl;

CBOGOI[HO ONneprupoBaTh MNOHATUAMH: CHHYC, KOCHMHYC, TaHI'CHC, KOTAHI'CHC YHCJIOBOI'O
apryMeHTa;

OIIEpUPOBATH MOHATUSIMU: apKCUHYC, apKKOCHHYC M aPKTAaHTC€HC YUCIIOBOTO apryMEHTAa.

YpaBHEHMS U HEPABEHCTBA!

CBOOOJHO  OIepUpoBaTh  MOHATHSAMHU:  TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,
IPUMEHATh Pa3IMYHbIE METOJbl PELICHMs PalMOHAIBHBIX U JPOOHO-pallMOHAIBHBIX
YPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB JUIsl PELICHHs HEPABEHCTB;

CBOGOI[HO OIICpHUPOBATH MOHATHAMHU: MHOI'OYJICH OT OIIHOfl HepeMeHHOﬁ, MHOI'OYJICH C
HeJNbIMA KO3 (GUIMEHTaMH, KOPHU MHOTO4WIEHA, MPUMEHSTh JIeJIEHUE MHOIOYJIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopeMmy Buera 11 penienus 3anay;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH: CHCTEMa JIMHEWHBIX ypaBHEHUH, MaTpHIia,
ONpEACIUTENb MaTpULpl 2 X 2 U €ro T€OMETPUUYECKUI CMBICI, UCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 1A BBIYMCICHUS €r0 3HAYEHUs, NMPUMEHSTHh ONPENCIUTENN IS
pELIEHUsT CHCTEMbl JIMHEMHBIX YypPAaBHEHUH, MOJEIUPOBATH pEalbHbIE CHUTyallMd C
IIOMOLIbI0 CHUCTEMBI JIMHEHHBIX YPaBHEHWM, HCCIIENOBaThb IOCTPOEHHBIE MOJEIH C
IIOMOUIbIO MaTPULL ¥ OLIPENEIUTEINIEH, HHTEPIPETUPOBATH IOJIYyYEHHBIN PE3YibTarT;
UCII0JIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHus BbIPaKEHHUIA;
BBIIIOJIHATH Hp€06paBOBaHI/I$[ YU CJIOBBIX Bblpa)KeHI/Iﬁ, coacpiKammx CTCIICHU C
palOHaIbHBIM IIOKA3aTENIEM;

HCII0JIb30BATh CBOMCTBA norapu(pmMoB UL peoOpa3zoBaHus
norapu(pMHUIECKUXBBIPAKCHHIIH,

CBOOOJHO  ONEpUpOBaTh  MOHATUSAMHU:  HppallMOHAIbHBIE,  MOKa3aTelbHbIE U
JIOFapI/I(i)MI/I‘-IeCKI/Ie YpaBHCHHA, HAXOAWUTh HX PCHICHUA C IMOMOIIBIO PaBHOCUJIBHBIX
NIEPEX0JI0B WIIH OCYILECTBIISASI IPOBEPKY KOPHEM;

OPUMEHATh  OCHOBHBIE  TPUTOHOMETpUYEcKHe (GOpMynbl Uil  NpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJTHO OIEPUPOBaTh MMOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, IPUMEHSThH
HeoOXxonuMble (OPMyJBl  JUIsL  pEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX
YpaBHEHUN;

MOJICIUPOBaTh pEalbHbIE CHUTYallMd Ha s3bIKE alreOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA II0 YCJIOBHUIO 3aJayd, MCCIEJ0BaTb IOCTPOCHHBIC MOJIEIH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

@yHKIMY U rpaduKu:

CBOOOJTHO ONEpUPOBATh MOHATHAMU: (PYHKIHUS, CIIOCOOBI 3aMaHHsl (YHKIHH, B3aUMHO
oOpatHple  (YHKIMH, KOMIO3UIMUSA (QYHKUMH, Trpaduk QYHKIUH, BBIIOIHATH
3J7IeMeHTapHbIe IpeoOpazoBaHus rpaduKoB QyHKIUI;

CBOOOJTHO ONEpUPOBATh MOHATHAMHU: 00JACTh OMNpEAETCHHUS U MHOXKECTBO 3HAUEHHM
GbyHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPHpPOBATh MOHATUSAMH: YETHbIE U HEUETHBIE (QYHKIUH, MEPUOTUUYECKUE
(GyHKLIMHU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYyMbl 1 MUHUMYMBI ()YHKIINH,
HauOoJIbIIIee M HaUMEHblIIee 3HaUeHne QYHKIUU Ha IPOMEKYTKE;



CBOOOJHO ONEpPUPOBATh IMOHATUSAMHU: CTENEHHas (DYHKIHMS C HaTypaJbHBIM U IIEIBIM
nokasarenemM, rpaduk CTeneHHON (YHKIUM C HATypajJbHBIM U LIEJbIM IOKa3aTeseM,
rpaduk KOpHS n-oil cremeHW Kak (yHKUMKM OOpaTHOW CTENEHU C HaTypallbHbIM
MOKa3aTelleM;

ONepupOBaTh MOHATHAMM: JIMHEWHAs, KBaJpaTuyHas U ApoOHO-IMHeWHas (yHKIUH,
BBITMOJIHATH 2JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJTHO OTIEPUPOBATh MOHATHUAMU: MOKa3aTelIbHAsA U Jorapumuueckas GyHKIHUU, UX
CBOIiCcTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pEIeHUs YpaBHEHUN;

CBOOOJTHO ONEpPUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONpEACTICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apIyMEHTa;

UCTIOJIB30BaTh rpaduku (GYHKUUN JUIsL MCCIIEAOBAHUS IMPOLECCOB M 3aBUCUMOCTEH IpU
pelIeHNH 3a7ad M3 JPYTHX YYeOHBIX MPEIMETOB M peajbHOM JKU3HHU, BBIPAXKATh
dopMynaMu 3aBUCIMOCTH MEX]Ty BETHUYUHAMU;

Hauaja MatemMaTnyeckoro aHajiusa:

CBOOOJTHO OIEPHPOBATH MOHATHAMU: apu(pMETHUYECKass U TeOMETpUYEeCKasl MPOrPecCHs,
0OECKOHEYHO yObIBarowas reoMeTpuyecKas nporpeccus, JVMHEUHBIN u
OKCIOHEHIMAIBHBIN POCT, (opMylia CIOXKHBIX TNPOLEHTOB, MMETh MNPECTAaBICHHE O
KOHCTaHTE;

UCTIOJIB30BaTh MPOTPECCHH JUIS PEUICHUS PEATBbHBIX 33/1a4 MPUKIATHOTO XapaKTepa;
CBOOOJHO  ONEpUPOBaTh MOHATHAMM:  I1OCIIEAOBATEIbHOCTh, CIIOCOOBI  3aJaHMs
MIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYEHHBIC TIOCIIE0BATEIBHOCTH, TIOHUMATh
OCHOBBI 3aPOXKJICHHSI MATEMAaTHIECKOTO aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX;
CBOOOJTHO ONEpUpPOBaTh MOHATUSAMU: HENpPEpbIBHbIE (YHKIMU, TOUKU pa3pbiBa rpaduka
¢yHKIMH, acCHMOTOTH Tpaduka QyHKIHH;

CBOOOJTHO ONEpUpOBaTh IMOHATHEM: (YHKLHS, HENpepblBHAsA HA OTpe3Ke, NMPUMEHSTbH
CBOMCTBA HEMPEPBIBHBIX (DYHKLMH s peleHHs 3a1a4;

CBOOOJHO OMNEpUpOBaTh TOHSATHSIMH: TIepBasi W BTOpas NPOM3BOJIHBIC (DYHKIHH,
KacaTenbHas K rpaduky QyHKIUY;

BBIYUCIISITh TIPOM3BOJHBIE CYMMBI, TPOW3BEACHUS, YaCTHOTO W KOMIIO3UIIUH JIBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (HYHKINH;

UCIIOJIb30BaTh T'€OMETPUUYECKUH U (PU3UYECKUIl CMBICH MNPOM3BOAHOM Ul PELICHUS
3a1a4.

MHuoxecTBa U JIOrHKa:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAIIMU HaJl MHOKECTBAMU;
UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar Ul OIIMCAHKS PEAIbHBIX POLECCOB
U SIBJICHU, IPU PEILIEHUH 3a7a4 U3 APYTruxX y4eOHbIX IPEIMETOB;

CBOOOJTHO ONEpHpPOBaTh MOHATUSAMU: OIpEJesieHHe, TeOpeMa, ypaBHEHHUE- CIE/ICTBUE,
CBOWCTBO MaTeMaTHYeCKOro OO0BEeKTa, JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPAaBHEHUS WU
HEPaBEHCTBA.

K xonHmy oOyuenus B 11 kjacce oOywarouiuiicss HOJMYy4YUT CIEAYIOIIHME IpeIMETHBIE
pe3ynbTaThl IO OTIENbHBIM TeMmaM ¢eaepaibHOl pabodeil mporpamMmbl yueOHOro Kypca

«Anredpa 1 Hadyaja MaTEMAaTUYECKOI0 aHAJIN3a» Ha 0230BOM YPOBHe:

Yucna v BEIYMCICHUS:



OMEepUpOBaTh MOHATUSMHU: HATypaJlbHOE, LIE€JI0€ YHUCIO, MCHOJIb30BaTh MPU3HAKU
JETMMOCTH TICJIBIX YHCEJI, PAa3J0KEHHE YWCia Ha TMPOCThIE MHOXHUTEIH IS PEIICHUS
3a/ad4,

OMEepUPOBATH MOHSATUEM: CTEIIEHb C PallMOHAIBHBIM MTOKa3aTelIeM;

OIIEPUPOBATH MOHATHIMU: JIOTapU(PM YKcia, JECATUIHBIC U HATypalbHbIC JOTapHU(MBI.

YpaBHEHHUs U HEPABEHCTBA!

IPUMEHATh CBOWMCTBA CTENMEHU JUIsl HpeoOpa3oBaHUs BBIPAXKEHUH, ONEpPUPOBATH
MOHATUSAMM: II0KA3aTEIBHOEC YPAaBHEHHE M HEPABEHCTBO, pelIaTh OCHOBHBIE THIIBI
II0KA3aTEJIbHBIX YPABHEHUM U HEPABECHCTB;

BBINOJIHATE NPeOOpa3oBaHUs BBIPAKEHUM, COJepKalIuX JIorapu(Mpl, ONEpUPOBATH
MOHATUSIMH: JIOTapU(MHUUECKOE YpAaBHEHHE W HEPABEHCTBO, pEIIaTb OCHOBHBIC THIIbI
Jorapu(pMHUUECKUX YpaBHEHUN 1 HEPABEHCTB;

HaXOJUTh PELICHUS TPOCTEHIIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATUAMU: CHUCTEMA JIMHEHHBIX YPAaBHEHUN M €€ PELICHUE, UCIIONIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUH JJIS PEIIEHUS NPAKTUYECKUX 3a/1ay;

HaxOJWUTh PEUICHUS IIPOCTEUIINX CUCTEM M COBOKYIHOCTEH PAalMOHAIBHBIX YPABHEHUHN U
HEPABEHCTB;

MOJIETIMPOBaTh peaJlbHble CUTyallud Ha S3bIKE€ ainreOpbl, COCTaBIATh BBIPAXKEHUS,
YPAaBHEHUsI, HEPABEHCTBA M CUCTEMBI II0 YCJIOBHIO 33Ja4M, HUCCIEAOBATh IOCTPOCHHBIC
MOJIEJIN C UCIIOJIB30BaHUEM alllapara ajareopsl.

OyHKIMH U TpadUKU:

ONEpUpPOBaTh MOHATUSAMU: IepUoauYecKas (YHKUIUS, I[POMEKYTKM MOHOTOHHOCTH
(GyHKLMHU, TOYKU 3KCTpeMyMa (yHKLMHU, HauOoJIblIee M HaUMEHbIIee 3HaUeHUs] (PYHKLIUU
Ha MPOMEXYTKE, UCIOIb30BaTh UX I McCel0BaHUs (DYHKINH, 3alaHHON TpapuKoM;
ONEpPUPOBATh  TOHATHAMHU:  TpapUKH  TOKa3aTeNbHOW,  JorapupMuyeckol  u
TPUTOHOMETPUYECKUX (YyHKUUH, H300paxaTb HUX HAa KOOPAMHATHOM IUIOCKOCTH H
WCIIOJIb30BAaTh JJIs PELLICHUS] yPaBHEHUI U HEPABEHCTB;

n300paxkaTb HAa KOOPJAUMHATHOM IUIOCKOCTH TIpadUKH JMHEHHBIX YpaBHEHHH W
MCIOJIb30BaTh UX JUISI PEIIEHUs] CUCTEMBI JINHEHHBIX YpaBHEHUII;

WCIIONB30BaTh Tpaduku (GyHKIUNA IS UCCIEIOBAHMS TPOIECCOB U 3aBHUCHUMOCTEH W3
JOPYTUX Y4eOHBIX JUCLUILIUH.

Hauana maTemMaTnyeckoro aHaausa:

OINEepUPOBATH MOHATUSAMU: HENpEepbIBHAS (PYHKIUS, TPOU3BOIHAS (PYHKIIMHU, UCTIOIb30BATh
reOMeTpUUYECKUN U PU3NYECKUI CMBICI ITPOU3BOIHOM JIIsl pelIeHus 3a/1ay;

HaXO/JUTh TPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUH, BBIYUCIATH HPOM3BOJHBIE CYMMBI,
MIPOM3BEICHNUS, YACTHOTO (PYHKIIMIA;

UCMOJb30BaTh MPOU3BOJIHYIO JJsl HUCCIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB;
WCIIOJIB30BaTh MPOU3BOIAHYIO JUISl HAaXOXIECHUS HAWIYYIIEro pEelIeHUs B NPUKIAIHBIX, B
TOM 4HCJIE COLMAIbHO-DKOHOMHUYECKHX, 3a/1a4ax;

ONEepUpPOBATh TMOHATUSMU: MEepBOOOpa3Has U HMHTErpaj, MOHUMATh TI'€OMETPUUYECKUN H
(bu3nyecKuil CMbICT UHTETpaa;

HaXOJUTh MEPBOOOPA3HbIE AJIEMEHTAPHBIX (DYHKLIMHA, BBIUUCISATH MHTErpal Mo (opmyne
Hrerorona—JleiiOonumna;



peuiaTh NPUKIAIHBIC 3ada4U, B TOM YHUCJIIC COLMAIBHO-O9KOHOMHWYCCKOI'0 U (1)I/I3I/I‘-I€CKOFO
XapakTepa, CpE€aACTBaAMU MaTEMAaTUUCCKOTO aHaIM3a.

K xonmy oOydyenuss B 11 kmacce oOydYarOmMiics TMOJIYyYUT CIACAYIOIIME TPEIMETHBIC

pe3yabTaThl IO OTACIBHBIM TeMaM QenepaabHoi pabodeil mporpammbsl y4eOHOro Kypca
«Anrebpa 1 Havyaja MaTEMAaTHYECKOTO aHAIN3a» HA YIIy0J1eHHOM YPOBHe:

Yucna 1 BEIYUCIIEHUS:

CBOOOJHO OINEpPHPOBATH TOHATHAMHU: HATypaIbHOE W II€JI0€ YHCIO, MHOXECTBa
HaTYpaJIbHBIX U LIEJBIX YHCEN, UCIOJIb30BaTh MPU3HAKU JENUMOCTH Lenblx uncen, HOJI
n HOK HaTypasIbHBIX YMCEN 715 pEeLIeHUs 3a1a4, IPUMEHATh aropuT™ EBknnna;
cBOOOJIHO ONEPUPOBATH OHATHEM OCTATKa 110 MOYIIIO, 3alIUChIBATh HATypaJIbHbIE YHCIIa
B Pa3JIMYHBIX NTO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJIHO OIEPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YUCIO U MHOKECTBO KOMILUIEKCHBIX
yKcell, NPEACTABIATh KOMIUIEKCHBIE YKCIa B aareOpanyeckoil U TPUTOHOMETPUUECKOMN
¢dopme, BBITTOIHATH apUPMETHIECKHE ONIEPALMU C HUMH U N300pakaTh Ha KOOPIMHATHON
IJIOCKOCTH.

VYpaBHEHHS U HEPABEHCTBA!

CBOOOZHO  ONEpUPOBaTh  MOHATUSAMHU:  HUpPpPALMOHAIbHBIE,  IIOKa3aTelbHblE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAWTh MX PEHICHUS C IMOMOIIBIO PABHOCHIBHBIX
IIEPEXOM0B;

OCYILECTBIISATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;
CBOOOJTHO ONEpUPOBATh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHSTH
HE00X0AuMble (POPMYIIbI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX
HEPaBEHCTB;

CBOOOJHO ONEpPUPOBATH NOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI 1 HEPABEHCTB,
PaBHOCHJIBHBIE CHUCTEMBI M CHUCTEMBI-CIECJICTBHS, HAXOAUTh PEIICHHUS CUCTEMBI M
COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, T0KA3aTENbHBIX U JIOTapU(PMUUECKUX
YPaBHEHUN U HEPABEHCTB;

pemath panuoHaJbHbIE, HUpPpPAlMOHANBHBIE, I[IOKa3aTeiabHblE, Jorapudmuueckue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINe MOYJIN U NTapaMeTpBbL;
NPUMEHSTh rpaduueckue METOIbl JUIsl pEelIeHHs YpaBHEHHWHW W HEPaBEHCTB, a TaKXke
3a/1a4 ¢ mapaMeTpamu;

MOJICIUPOBaTh pEalbHble CHUTYallMd Ha S3bIKE aiareOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUSI, HEPABEHCTBA M UX CUCTEMBI 110 YCIIOBHIO 33/1a4¥, UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEJIM C UCIHOJB30BaHUWEM ammapara ainreOpbl, HHTEPIPETUPOBATH MOJYUYEHHBIH
pe3yJnbTar.

OYHKINY U TpadUKH:

CTpOUTH TpaduKU KOMIIO3ULUHU (QYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO HCCIIEIOBAaHUS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIMIA;

CTPOUTh TEOMETpUYEeCKHe OOpa3bl YpaBHEHHH U HEpPaBEHCTB Ha KOOPIUHATHOU
IUIOCKOCTH;

CBOOOJTHO ONIEPHPOBATH MOHATHAMMU: T'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;
MPUMEHSTh QYHKIUU AJI1 MOJIETMPOBAHUS U UCCIIEI0OBAaHUS pealbHBIX MPOIECCOB.

Hauana MaTemaTryecKkoro aHaamsa:



— WCHOJB30BaTh MPOW3BOAHYIO [UJIS HCCICNOBAaHUS (PYHKIMH HAa MOHOTOHHOCTh H
IKCTPEMYMBHI;

— HAXOAWTh HauOOJbIIICEC U HANMEHbIIIEE 3HAUCHUS (DYHKIIMU HETPEPBHIBHON HA OTPE3KE;

— UCHOJB30BaTh MPOM3BOAHYIO I HAXOXKICHUS HAWIYYIIErO PEUICHUS B MPHUKIATIHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKUX, 3a/ladax, s ONPEICIICHUS CKOPOCTH U
YCKOpEHUS TpoIiecca, 3aIaHHoro GopMyson win rpadguxom;

— CBOOOZHO OINEPHPOBATh TMOHATHUSMH: IIEPBOOOpa3Has, ONpPEACIEHHBIH HHTErpall,
HAXOJHUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (YHKIMI ¥ BBIYUCIATH HHTETPAI IO PopMyTie
Hrrorona—Jleiibunma;

— HaxOJWTh IUIOIMIAIN TUIOCKUX GUTYP U 0OBEMBI TEIl C TOMOIIBIO HHTETPAIa,;

— HMETh NPEICTABICHHE O MAaTEMaTHYECKOM MOJICIIMPOBAHWUU Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHHH;

— pemaTh NMPUKJIAJHBIC 33/1a49¥, B TOM YHCIIE COLUATHHO-IPKOHOMUYECKOTO U (PU3HUECKOTO
XapakTepa, CPeICTBAMH MAaTEeMaTHYECKOTO aHaJIH3a.

COJEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATUYECKOI'b AHAJIN3A» 10 - 11 KJITACC

10 KJIACC Bba3oBblii ypoBeHb

Yucna v BIYMCIECHUS

Parmonanbhelie ynciaa. OObBIKHOBEHHBIE U JI€CATHYHBIC APOOH, IPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu. Apudmernueckue omepanuMd ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJsl pELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMuHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JeiicTBuTenpHbIC Yncia. PalmoHanbHbIe U UPpAlMOHAIBHBIC YHcha. ApupMeTHIecKue
orepanuu ¢ AeUCTBUTEIbHBIMU yuciaMu. [IpuOamkEHHbIE BBIYMCIIEHUS, IPABUIa OKPYIJIEHUS,
MPUKUIKA U OIIEHKA pe3yJIbTaTa BEIYUCICHUM.

Crenens ¢ nenbiM nokazarenem. CtannapTtHas Gopma 3amucu AeHCTBUTEIBHOTO YKCa.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPEeIIeHUs
IIPAKTUYECKUX 3a7a4 ¥ MPEICTABICHUS JAHHBIX.

Apudmernueckuil KopeHb HaTypanbHOH creneHu. J[leiicTBus ¢ apudmerndyeckuMu
KOPHSIMHM HaTypaJbHON CTETICHH.

CuHyC, KOCUHYC U TaHT€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTaHT€HC
YHUCIIOBOT'O apryMeHTa.

YpaBHEHHUsI U HEPABEHCTBA

ToxnaecTBa U TOXAECTBEHHbIE PpeoOpa3oBaHUsL.

IIpeoOpa3oBaHue TPUTOHOMETPUUYECKHX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPHUUECKUE
bopmybI.

VYpaBHeHHne, KopeHb YypaBHeHus. HepaBeHCTBO, pemieHne HepaBeHCTBa. Meroa
UHTEpBaJIOB. Pemenue nenbix u ApoOHO-pallMOHANBHBIX yYpaBHEHMH W HepaBeHCTB. PerieHue
HPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne tpuroHoMerpudeckux ypaBHeHMi. lIpruMeHeHMEe ypaBHEHHMII M HEPABEHCTB K
pEeIIeHNI0 MaTeMaTHYECKHX 3a/1ad U 3a]a4 U3 pa3IMuHbIX 00JacTel HayKH U pealbHOM JKHU3HH.

OyHKIMH U TpaduKu



®dyHK1UA, crocoObl 3ananus Gyakuun. ['paduk GyHKImm.

B3aumuo o6patnbie pyHknu. O0IaCTh ONMpEIeIeHUs] 1 MHOXKECTBO 3HAYCHUN (DYHKIIHH.
Hymu @ynkiun. [IpomexxyTku 3HaKOmocTostHCTBA. YETHBIE M HEUETHBIEC (DYHKIINU.

CrenenHast GyHKIHS ¢ HATypaJIbHBIM | LIeTbIM TTOKa3areneM. E€ cBolicTBa u rpaduk.

CBoiicTBa 1 rpa)uK KOpHS N-Oi CTETICHHU.

Tpuronomerpuyeckasi OKpPY>KHOCTb, OIpeleieHHEe TPUTOHOMETPUUYECKUX (YHKIUN
YUCJIOBOT'O APryMEHTA.

Havana maremaTnueckoro anainunsa

[TocnenoBarenbHOCTH, CHOCOOBI  33JaHUS  TOCIEAOBATENbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmerndeckass U TreoMeTpudeckas Iporpeccuu. beckoHeuyHO — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOIIECH T'€OMETPHUYECKOW MPOTrPEecCuu.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcrosb30BaHME MPOrpeccuu Ul PELICHUs pealbHBbIX 3anad
MIPUKJIAHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHoxecTBO, onepanuu Haj MHokecTBamH. [[narpammel Ditnepa—Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JUisl OMUCaHUsl peajbHbIX IPOLIECCOB M SIBICHHM, IpH
pelleHuy 3aJad U3 JApyrux y4yeOHbIXx mpeameroB. OmpezneneHue, Teopema, CIEACTBHE,
JI0Ka3aTeNIbCTBO.

10 KJIACC Yruy0JieHHbIli yPOBEHb

Yucna v BBIYUCICHUS

Panmonansubie yncna. OOBIKHOBEHHBIE U JACCATUYHBIE JPOOH, MPOLIEHTHI, OECKOHEUHbIE
nepuoanydeckue 1podu. [lpuMenenue apobdeiil 1 MPOLEHTOB ISl peISHHs TPUKIIATHBIX 33729 U3
pa3IMYHBIX OTpacied 3HAHUM U peabHOU KU3HMU.

JleiicTBUTENbHBIE uncia. PalmoHanbHbIe W HppalMOHANIbHBIE YUCIa. ApudMeTHuecKue
onepaluuy ¢ JICUCTBUTEIBHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YWCIA M €ro CBOMCTBA.
[Tpubmm>x€HHbIE BBIYUCIICHUS, TIpaBUJiia OKPYTJEHHUs, TMPUKUAKA M OICHKAa pe3ysbTaTa
BBIYMCIICHHI.

Crenens ¢ nenbiM nokasateneM. bunom Herotona. Mcnonp3oBanue noaxoasieit Gopmel
3alUCH ACHUCTBUTENBHBIX YHCEII ISl pEICHUs MPAKTUUECKUX 3a/1a4 U IIPEICTABIICHUS IaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaldbHOW CTEMeHHM U ero cBoiictBa. CTemneHb C
panMoOHaNIbHBIM [TOKA3aTENEM U €€ CBOWCTBA, CTETIEHb C JIEUCTBUTEIIbHBIM [TOKA3aTEIIEM.

Jlorapupm uwucna. CpoiictBa norapudma. JleciTuuHble M HATypajbHbIE JOrapr(MBbI.
CunHyc, KOCHHYC, TaHT€HC, KOTAHTE€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHEHHUs 1 HEPABEHCTBA.

ToxaecTBa M TOXKIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCHIIbHBIE YpaBHEHUS U YPABHEHUSI-CIIE/ICTBHUSL.

HepaBenctBo, pemieHue HepaBeHCTBa. (OCHOBHBIE METOIBI PEIICHUS LETIBIX U JPOOHO-
palMOHANbHBIX YPABHEHUI U HEPABEHCTB.

MHorounesns! OT OJHOW MEPEMEHHOM. J[e1eHne MHOTOWIEHa Ha MHOTOWIEH ¢ OCTATKOM.
Teopema besy. MHorounens! ¢ nenbiMu ko3¢ unuentamu. Teopema Buera. [Ipeobpazoanust
YHUCJIOBBIX BBIPAKEHUM, COACPIKAIINX CTETICHH U KOPHHU.

Uppanmonansupie  ypaBHeHHs. (OCHOBHBIE METOJABI PEIICHUS HUPPAMOHAIBHBIX



ypaBHeHUH. [loka3zarenbHble ypaBHEHUS.

OcHOBHBIE METOBI PELICHUS MTOKa3aTeNbHBIX YpaBHeHUH. [IpeoOpazoBanme BhIpaKeHUH,
comgepxammx Jjorapudmsl. Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHUS
norapu(pMHUECKUX YPAaBHCHHIA.

OcHoBHBIE TpUTOHOMETpUUeckue ¢Gopmynsl. [IpeobpazoBaHrne TPUTOHOMETPUUECKUX
BbIpaXE€HUM. PenieHne TPUTrOHOMETPUYECKMX YpaBHEHMH. PemieHue cucteM JHMHEHHBIX
YpaBHEHUH.

Marpunia cuctembl JUHEHHBIX ypaBHeHUW. Omnpenenurtesb MaTpulbl 2X2, ero
F€OMETPUYECKHUI CMBICI U CBOMCTBA, BBIYMCIECHUE €r0 3HAYCHUS, PUMEHEHHE OIpPEACIIUTENs
JUISL PELIEHUS] CUCTEMBI JIMHEUHBIX YPABHEHHUI.

Pemienne mnpukiagHblx 3a7ad ¢ NOMOLIBIO CHCTEMBI JIMHEMHBIX  YPABHEHHI.
HccenenoBanue IMOCTPOCHHONW MOJENM C IIOMOIIBIO MaTpull U onpenenurenei. Ilocrpoenue
MaTeMaTUYECKUX MOJENIEH peaJbHOW CUTyallMM C I[IOMOIIBK) YpPaBHEHU M HEPABEHCTB.
[IpuMeHeHrne ypaBHEHHM W HEpPAaBEHCTB K PEIICHWIO MAaTeMaTHUYeCKMX 3aJad W 3aJad M3
pa3INyYHbIX 00JacTel HAYKH U PeabHOM KU3HU.

OyHKIMH U TpaduKu

OyHKIMs, crnocoOsl 3aaanusa GyHkuuu. B3anmuo oOparnbie ¢ynkimu. Kommnosunus QyHKIUA.
['paduk Gyaknmun. dnemMeHTapHbIC Tpeodpa3oBanus rpadukos GyHkmmidc. OOIACTE ONMpeaeTIeHUS
¥ MHOXeCTBO 3HaueHuil ¢pyHkuuu. Hymm ¢ynkuuu. [IpomMexyTku 3HaKONOCTOSHCTBA. UETHBIC 1
HeuétHple (ynkmun. Ilepmommueckne QyHkuu. I[IpomMexyTkn MOHOTOHHOCTH ()YHKIIHU.
MaxkcumymMbl 1 MHUHUMYMBI (QyHKIuu. HamOosblnee W HauMeHbIee 3HaueHUS (QYHKIUU Ha
npoMexyTtke. JIuHeliHas, KBaapaTuuHas U JApoOHO-IMHEWHas (QYHKIUU. OJIeMEHTapHOe
HCCJIEIOBAHHUE U TTOCTPOCHUE UX IpaUKOB.

CrenenHast ¢yHKIMS ¢ HATYypaJbHBIM M LIeJbIM Noka3aTeneM. EE cBoiicTBa u rpaduxk.
CaoiicTBa U rpaduk KOpHS n-0il cTeneHu kak (pyHKUUKU OOpaTHOW CTENEHU C HATypalbHBIM
MOKa3aTeJIeM.

[TokazarenbHas u Jorapupmuueckas GyHKIMH, UX cBoWcTBa U rpaduku. Mcnonb3oBanue
rpagukoB  QYHKIMM A0S  pelleHuss ypaBHEHUH. TpuroHomeTpuyeckass OKpPYKHOCTb,
orpeziesieHue TPUTOHOMETPUYECKUX (DYHKIIUI YHCIOBOIO apryMeHTa.

OyHKIMOHANBHBIE 3aBUCHUMOCTH B peajbHBIX IIpoleccax M sBICHUSAX. ['paduxu
pEaIbHBIX 3aBUCUMOCTEM.

Hauvana maremaTtnyeckoro aHaamsa

ITocnenoBarensHOCTH, COCco0BI 3a/laHus MOCJIE0BATEIBHOCTEN. Meton
MaTEMaTHYECKON MHAYKIMU. MOHOTOHHBIE M OTPAaHUYEHHBIE I10CIIEI0BATEIIBHOCTH.

HcTopusi BOBHUKHOBEHUSI MaTEMAaTUYECKOTO aHalM3a KaK aHain3a OECKOHEYHO MallbIX
BEJIMYHH.

Apudpmernueckas U reoMeTpuueckas Imporpeccud. beckoHeyHO — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma GeCKOHEUHO YOBIBAIOIIEH reoMeTpUUECKON MpPOTrpeCcCUU.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucno e. dopMmyrna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM JUIsl PELIEHMSI pEaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKkTepa.

HenpepoiBHble ¢(yHKIMM M uUX cBoWcTBa. ToukM paspbiBa. ACHMIITOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMpPEpBIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUIS pEIIeHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (QYHKIIUI JIJIsl pereHus 3a1ay.

Ilepass u BrOpass mnpousBoaHble (yHKuMU. OmnpeneneHue, TeOMETPUUYECKUN U
¢busznyeckuit CMBICT NIPOU3BOJHOW. VYpaBHEHHME KacaTelbHOW K Trpa@uKy (QyHKIIHH.
[TpousBoaHble 3neMeHTapHBIX (QyHKUMHA. [IpousBomHas CyMMbl, NMPOU3BEACHMS, YaCTHOTO U



KOMITO3HIINH (PYHKITHH.

MHoxecTBa U JJOTHUKA

MHOXecTBO, Olepalud HaJl MHOXECTBAaMU M HX cBoWcrTBa. [[narpammbl Ditnepa— Benna.
[IpruMmeHeHne TEOPETUKO-MHOKECTBEHHOIO aIrmapara il ONUCAaHHS PEAJbHBIX IPOLECCOB U
SABJICHUM, TIPU PEIICHUH 3aJlady U3 JPYruxX ydeOHBIX mpenMeroB. OmpeneneHue, Teopema,
CBOICTBO MaTeMaTHYECKOro 00BbEKTA, CIEACTBHE, JOKA3aTeIbCTBO, PABHOCUIIbHBIE YPaBHEHUS.

11 KJIACC ba3oBblii ypoBeHb

Yucna v BbIYKCICHHUS.

HarypanbsHsle u nensie yncina. [Ipu3Haku AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBOMCTBA CTEIIECHH.

Jlorapudm uncna. JlecaTUUHbIE U HATypaJIbHbIE JIOTapU(MBI.

VYpaBHEHHUS U HEPABEHCTBA.

[IpeoOpa3oBaHue BbIpaXKEHUN, COAECPIKAIMX JIOTAPU(MBI.

IIpeoOpa3oBaHue BbIpAXKEHUH, COACPIKALIMX CTENIEHH C PAllMOHAIbHBIM [TOKA3aTEIEeM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokaszaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckie ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHUM. PeleHne npukiIagHbIX 3aad C IOMOIIbIO CHUCTEMBI
JUHENHBIX YpaBHEHUMH.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHHUH U HEPABEHCTB.

[IpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMATHUYECKUX 3a1ad U
3ajla4y U3 pa3IMuHbIX 00JacTell HayKu U peabHOM KU3HU.

@OyHKIUYU U rpadUKy.

Oyukuus. [lepuogmueckue ¢GyHkuuu. I[IpoMeXyTKM MOHOTOHHOCTH — (DYHKIMU.
Makcumymbl 1 MUHUMYMbl (QyHKIuU. HaunOonbliee u HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U IPaUKH.

[Toka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOWCTBA U IpadUKu.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMA A8 HUCCIEAOBAaHUS MPOLECCOB U 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.
Havana maTemaTHueckoro anaumsa.

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB JIJIsl pELIEHHS] HEPaBEHCTB.

[IpousBonnas ¢pynkuu. ['eomerpuueckuii U GU3NUECKUN CMBICI TPOU3BOIHOM.

[IpousBonHbie 35eMeHTapHBIX (QyHKIUNA. POpMyIbl HAX0XKIEHUS MPOU3BOJHOW CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIHH.

[IpumeHeHne TPOM3BOAHOM K HCCIENOBAHHUIO (PYHKUMH HAa MOHOTOHHOCTh U
sKCTpeMyMBbl. HaxoxaeHne HanOobIIero 1 HaMMEHBIIEro 3Ha4eHUs! YHKIIMU Ha OTpE3Ke.

[IpumeHeHne TPOU3BOAHOM JUISl HAXOXACHHUS HAWIYyYLIEro PEIICHUs B IPHUKJIAJHBIX
3aJa4ax, /IS ONpeIeTICHUs] CKOPOCTH IPOoLecca, 3a1aHHOT0 (OpMYJIOi UITH rpapuKOM.

[TepBoobpaznas. Tabauna nepBooOpa3HbIX.

Wuterpan, ero reomerpudeckuii u ¢usnueckuil cMbici. Boluncienue uHTErpana 1o
dbopmyne Hetorona—JleiOnuiia.



11 KJIACC ¥Yray0/eHHbIH YPOBEHb

Yucna v BbIYKCICHHUS.

Hatypanbuble u uensle uucna. IIpuMmeHeHne NPU3HAKOB AECIMMOCTH LENbIX YHUCEI,
HanOoypmni oommii nenutensd (nanee — HOJl) m mHammensiee obmiee kpatHoe (nanee -HOK),
OCTaTKOB I10 MOAYJIO, alropuTMa EBKina s pemeHus 3a1ad B LEIbIX YUCiax.

KommniekcHble uyncia. Anrebpavueckas M TpUTOHOMETpuYeckas (OpMbl 3amucu
KOMILIEKCHOTO 4Hcia. Apru(MeTndyecKkrue ornepanun ¢ KOMIUIEKCHbIMU duciamu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI HA KOOpIAUHATHOM MtockocTh. Popmyiia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO 4Hcha. lIpuMeHeHHMe KOMIUIEKCHBIX YHCENl [UIA PeIeHUs (QU3UUECKUX H
F€OMETPUUECKUX 3a/au.

YpaBHEHMs U HEPABEHCTBA.

Cucrema M COBOKYIHOCTb YPaBHCHMM M HEPAaBEHCTB. PaBHOCWIBHBIE CHCTEMBI U
CUCTEMBI-CIIeZICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUI C IOMOIIBIO TPUTOHOMETPUYECKOM
OKPYXHOCTH. Pelienne TpuroHoMeTpu4ecKux HEPaBeHCTB.

OCHOBHBIE METO/bI PELIEHUS IOKA3aTENIbHbIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHbIE ~ METOJbl  pEIIEHHUS CHUCTEM UM  COBOKYHNHOCTEH  pallMOHAJIbHBIX,
UppaMOHAIBHBIX, TOKA3aTEIbHBIX U JJOTapU(MUIECKUX YPAaBHEHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C [IAPAMETPAMH.

[IpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMATHUYECKUX 3a1ad U
3ajjay U3 pa3IMyHbIX O0JacTell HAayKu M peaJlbHOW >KU3HU, HMHTEPIpEeTanus HOJYyYEeHHBIX
pE3yJIbTaTOB.

@OyHKIMYU U TpadUKy.

I'paduk xomnozunuu QysHkuui. ['eomerpuueckue oOpa3bl ypaBHEHHI M HEPAaBEHCTB Ha
KOOPAWHATHOW INIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rpaUKH.

I'padnueckue meroabl pelieHHUs ypaBHEHHH U HepaBeHCTB. ['paduueckue meTois
peleHus 3a4a4d ¢ mapaMeTpamH.

Hcnonb3oBanue rpadukoB (QyHKIUH A7 MCCIEIOBAaHUS IMPOLECCOB U 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX NMPEIMETOB U pealbHON KU3HH.
Hauvana mareMaTnyeckoro aHaamnsa.

[IpumeneHnne TPOU3BOAHONW K HCCIEAOBaHHIO (YHKIMH HAa MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxaeHrne HaubosbIIero 1 HAMMEHbBIIEro 3HaYeHU I HeNPEpbIBHOW (pyHKIIMM Ha
OTpE3KE.

[IpumeHeHre NPOM3BOAHOM JUIsl HAXOXACHHUS HAWJIy4YlIero pelieHus B MPHUKIaJHBIX
3ajadax, Ui OIpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiaod wWin
rpauKoMm.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3Hble 3EMEHTapHBIX
¢ynkuunit. [IpaBuna HaxoXI€HUS TIEPBOOOPA3HBIX.

Nuterpain. ['eomerprueckuil CMbICI HHTETpala. Berancinenne onpenenéHHOro HHTerpana
no popmyne Herotrona—Jleitouuma.

[Ipumenenune wuHTErpajna JUIsi HAXOXKACHMS IUIOMIaJed IIIOCKUX GUryp m o0bEMOB
F€OMETPUUECKUX Tell.



[Tpumeps! pemenuii nuddepeHImanbHbIX YpaBHEHNH. MaTeMaTnieckoe MOIeTMpOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOIBIO AU(PepeHInaNbHBIX YPAaBHEHUI.



TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

10 KJTACC

basoBbiii ypoBensb (70 yacoB)

Yrayo6aennblii ypoBenb (140 yacos)

HaszBanmue pa3aesia (TemMbl)
(umMcJ1I0 YacoB)

OcHoOBHOE coJep:xkaHue pa3jena (TeMbl)

Ha3zBanmue pazaeJia (Tembl)
(umMcy1I0 YacoB)

OcHoBHOe coep:xkaHue pas3jaesa (TeMbl)

MHOKecTBa paliOHaAIbHBIX
1 JCHCTBUTEIBHBIX

urcel. PanmmoHansHBIC
YPaBHEHUS U HEPABEHCTBA

(14 )

MHO0€eCTBO, ONIEpaIly Ha/l MHOYXKECTBAMH.
/Inarpammbl Ditiepa—BenHa.
Panmonansubie yncia. OObIKHOBEHHBIE U
ecsATUYHBIE IPOOU, TPOLICHTHI,
OeCKOHEUYHbIEC IEPUOANYECKUE APOOHU.
ApupMeTHUECKHUE OTIEPALIUU C
[palMOHAIBHBIMU YU CIIaMHU,
[peoOpa30BaHUs YHCIOBBIX BBIPAXKEHUM.
[Ipumenenue apobeli u MPOIEHTOB AJis
PEIICHUS TPUKJIAAHBIX 3371a4 U3 PA3TUIHBIX
OTpacieil 3HaHUM U peasbHON KU3HHU.
JleicTBuTeNbHBIE ynciia. PaimoHanbHbIe U
MPPALMOHATIBHBIE YHCTIA.
ApupMeTHIECKHE OTIEpaIUU C

e CTBUTENbHBIMU YHCIIAMH.
[TpuGnxkEHHBIC BHIYUCIICHUS], IPABUIIA
OKPYTJIEHUS, IPUKUIKA U OLICHKA
[pe3yJIbTaTa BEIYMCICHUN.

To1ecTBa U TOXK/IECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, pelieHne
HepaBeHCTBAa. MeTo ] UHTEPBAJIOB.
Pemenue nensix u IpoOHO-pAIIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

MHOKECTBO JCHCTBUTEIBHEIX
YHCEI.

MHOTO4JICHEI.

PanrioHanbHbIe ypaBHEHUS U
HEepaBEHCTBA.

CucTeMbl TUHEHHBIX YpaBHEHUN

(28 u)

MHO3K€eCTBO, OIIepalliy HaJl MHO>KECTBAMU
1 X cBoiicTBa. Juarpammel Ditnepa —
Benna. /lpumenenue meopemuxo-
MHOJICECMBEHHO20 annapama Os peueHus
Baoau.

PannonaeHbie yncia. OOBIKHOBEHHBIC U
NECSITHUHBIE TPOOH, IPOLIEHTHI,
OCCKOHEYHBIC TTEPUOINUECKHUE IPOOH.
[Ipumenenue qpobeii v IPOIEHTOB IS
[peIeHUsT PUKIAAHBIX 3a]1a4.
JleiicTBUTENbHBIC YKCIa. PaliioHanbHbIe U
MppalMOHATIBLHBIC YHCTIA.
ApudmMeTHIeCKHUe OTIepaIiH C
NMEeNCTBUTENBHBIMU YHCIaMu. Mooyib
OelicmeumenbHo20 YUCia U e20 C8OLCmad.
[TpubnmkEHHBIC BHIYUCIICHHS, IPABHIIA
OKPYTJICHUS, IPUKUKA U OLICHKA
[pe3yJIbTaTa BEIYMCICHUM.

OcHogHble Memoobl peuleHus Yeavix u
OpOOHO-PAYUOHATILHBIX YPABHEHUL U
Hepasencmg. Muozounensvt om 0OHOU
nepemennou. [lenenue MHo2041eHA HA
WmHocounen ¢ ocmamxom. Teopema be3y.
Mnozounenvl ¢ yenvimu kosghgduyuenmamu.
Teopema Buema.

\Pewenue cucmem JTUHEtHbIX YPABHEHUU.
Mampuya cucmemvl TUHEUHBIX YPAGHEHU.
Onpedenumens mampuyvi 2 %2, e2o
ceomempudecKuli CMblCl U C80UCMEBA;

6bIYUCIIEHUE €20 3HAYEHU, NPUMEHEHUE




onpedenumerst 0 peuleHuss CUCmembl
uHeunbix ypasHenull. Pewenue
NPUKIAOHBIX 3a0a4 ¢ NOMOWBIO CUCTIEMbl
IUHEUHbIX YPAGHEeHUL

DyHKIIUYN U TpapuKH.
CTteneHb ¢ LEIbIM
[mokasaTeJieM

(6 4)

DyHKIHSI, CTOCOOBI 3aJaHUs (PYHKITHH.
B3anmuo obpatHbie GpyHkiuu. ['padux
(byHKINN.

O06acTh ornpeneaeHus: © MHOXKECTBO
3HadeHud pyHkuuu. Hymn QyHkmm.
[IpoMeXyTKHU 3HAKOIOCTOSHCTBA. YETHBIE U
HeuéTHbIC pyHKIMH CTEIeHb C eNTbIM
MOKa3aTesIeM.

CrangaptHas ¢popMa 3arucu
neiicTBUTEeNnsHOrO uncna. McnonszoBanue
MOAXOIAIICH POPMBI 3arucH
NMECTBUTENBHBIX YUCEN JJIsl pEIICHUS
MPAKTUICCKUX 337129 U TIPEJICTABICHUS
TTAHHDBIX.

CrerneHHast QyHKITUS C HATYPATBHBIM U
LesbIM nokaszateneM. E€ cBoiicTBa u rpaduk

DOyHKIMU
1 rpaduku. CteneHHass QyHKIUS
C 1ebIM Mokaszatenem (12 u)

DyHKIHS, CIIOCOOBI 3aJaHusT (DYHKITHH.
B3anMHO 0OpaTHBIC (PYHKITUU.
[Komnoszuyus ¢ynxyuil. I'paduk yHKImm.
OnemenmapHvle npeobpazo8aHus
epaguxos gpynkyuii. O6IacTh
OTpeieNIeHUs] 1 MHOXKECTBO 3HAYCHHM
¢bynkunu. Hymn ¢pynknuu. [IpomexyTku
3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE
bynkuun. Ilepuoouyeckue pynkyuu.

[ IpomedsicymKu MOHOMOHHOCIU YHKYUU.
Makcumymol u MUHUMYMbBL PYHKYUU.
Haubonvuee u HaumeHbvulee 3HayeHue
@YyHKYUU HA NPOMeENCYMKe.

Vlunetinas, keaopamuunas u OpooHo-
uHeunas GyHkyuu. InemeHmapHoe
uccredosanue u nNocmpoeHue epaguros
DMuUx yHKYuULl.

CremneHs C HeNbIM MoKazareneM. burnom
Hvromomna.

CrenenHast GQyHKIUS C HATypaIbHBIM U
LeJIBIM MOoKa3areneM. E€ cBoiicTBa 1

rpaduk




IApudmeTniaecKuii KOpeHb
N—Oli CTEIECHMU.
HppauroHanbHbIe
YpaBHEHHUS U HEPABEHCTBA

(18 )

ApudmMeTrnuecKkrii KOpeHb HATYpPaTbHOU
crereHu. JlelicTBus ¢ apuMeTHIecKuMu
KOpPHSIMH N—OW CTEIIECHH.

Pemienue nppauroHaabHbIX YPABHEHUN U
HEPABEHCTB.

CBoiicTBa U rpa)uK KOPHS N-0ii CTETIEHU

ApudmeTrdeckuii KOpeHb n-oi
CTECIICHMU.

HppanmoHanbHble ypaBHEHUS
(18 1)

ApudmeTrndeckuii KOpeHb HATYpaTbHOM
CTEIIEHU U €ro CBOMCTBA.

[ Ipeobpazosanist YUCI0BbIX BbIPAINCEHUL,
cooeparcauyux cmenenu u KOpHu.
WppaunonanbHble ypaBHeHUs. OCHOBHbBIE
METObI PEIICHHS UPPALMOHATBHBIX
ypaBHEHUU. PasHocuibHble nepexoovl 8
peuteHuy UuppayuoHaIbHbIX YPAGHEHU.
CBoiicTBa 1 rpadK KOPHsSI N-0i CTETICHU
Kak (DYHKIIMHA 0OOpaTHOW CTENCHH C
HATYpaJIbHBIM ITOKa3aTeIeM

DopMysIbl TPUTOHOMETPUH.
Tpuronomerpuueckue
ypaBHEHUS

(22 1)

CHHYyC, KOCUHYC U TaHT'€HC YHUCIIOBOIO
aprymMeHTa. ApKCUHYC, apKKOCHHYC U
APKTAHI'€HC YMCIIOBOIO apryMEHTA.
Tpuronomerpruyeckas OKpyKHOCTb,
OIpeiesIEHUEe TPUTOHOMETPUUECKHUX
(byHKUMi yncnoBoro aprymenTa. OCHOBHBIE
TPUTOHOMETPHUECKUE (POPMYIIBL.
IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BbIpa)KeHUH. Pemenue
TPUTOHOMETPUUECKUX yPaBHEHUN

TpuroHomerpudecKue
BBIPAKCHUS U YPaBHEHHUS
(22 u)

CuHYyC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHHYC M apKTaHI'€HC YHCIIOBOTO
aprymenTa. Tpuronomerpuieckas
OKPY’KHOCTb, OIIpE/ICIICHHE
TPUTOHOMETPUYECKHUX (YHKIIMI YUCIOBOTO
aprymenta. OCHOBHBIE
TPUTOHOMETpUUYECKHE (HOPMYJIBI.
[TpeobpazoBaHre TPUTOHOMETPUIECKUX
BEIpAKECHUI. Pelienne
TPUTOHOMETPUUECKHUX YpaBHEHUN

[Toxa3zarenbHas GyHKIUS.
Iloxa3aTenbHbIE ypaBHEHUS
(10 )

Cmenens ¢ payuoHaIbHbIM HOKA3amenem u
eé ceoticmaa.

I lokazamenvuas gyukyus, eé ceolcmsa u
epaghux. Hcnonvzosanue epagpuxa
dyHKYUU OJ15 peuleHUs YPaGHeHU.

[l lokazamenvuvie ypasnenus. OcnosHbvle
Memoobl peutenus NOKA3amenbHbIX
ypasnenui

Jlorapudmuueckas QyHKIUS.
Jlorapudmuuecknue ypaBHeHUS
(18 1)

Vlocapugm uucna. Ceoticmea nozapugma.
/[ecamuunbie u HamMypaivhvie 102apuUpmol.
I Ipeobpazosanue vipadiceHuil,
cooeparcawux 102apumoi.
Vloeapugpmuueckas ¢hynkyus, eé ceoticmea

u epachux. Hcnonvsosanue epaghura




dYHKYUU 0151 peuteHus YpasHeHUll.
Vloeapugpmuueckue ypasuernus. OcHognvie
Memoobl peuleHus 102apUphMuLecKux
ypasHenuu. Pagnocunvhsie nepexoovl 6
pewenuu noeapupmuyecKux ypaeHeHuil

TTocnenoBaTeILHOCTHA U
MIPOTPECCUU
(6 4)

[TocneoBaTeNbHOCTH, CIIOCOOBI 3aIaHUS
MOoCIIeA0BaTeNbHOCTEH. MOHOTOHHBIE
[10CJIEA0BATEIbHOCTH.

Apudmernueckast U reOMeTpHIecKas
nporpeccur. beckoHeYHO yObIBaromIas
reoMeTpUYIecKast IPOTrPecCHs.

CymMa 6eckoHeuHO yObIBaroIei
reOMETPUIECKON MPOTPECCUH.

DopMyita CII0KHBIX IIPOLIEHTOB.
Vicrionp30BaHuE MIPOTPECCHHU JIJISI PELICHUS
[peabHBIX 3aa4 MPHUKIAJHOTO XapaKTepa

[TocnenoBaTreIbHOCTH
1 riporpeccuu (10 1)

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aaHus
[mocjieoBareiabHocTeil. Memoo
\Mamemamuieckou UHOYKYUU.
MOHOTOHHBIE U OTPAaHUYCHHBIC
MOCJIeIOBATEIBLHOCTH. Mcmopus ananusza
OeCKOHeUHo MAJIbIX.

ApudmeTHIecKas 1 TeOMETpUIECKast
nporpeccun. beckoneuno yObIBaromas
reoMeTpuueckas nporpeccusi. Cymma
0ecKOHEYHO yObIBAIOIIEei reOMEeTpUIEeCKON
nporpeccuu. JIunetinviii u
BDKCnoHeHyuanrbusli pocm. Hucno e.
DopMyiia CII0KHBIX IPOLIEHTOB.
Vcnonb30BaHKe MPOTPECCUU TSl PEIICHUS
[pEATBHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

HenpepbiBHbIE QYHKIUH.
[TpousBoaHas (20 u)

[Henpepoighvle pyHKyuu u ux c60ticmasa.
Touka paspvia. Acumnmomsi epaghuxos
@yurxyuu. Ceoticmea ¢hynxyuii
HenpepuvleHbiX Ha ompeske. Memoo
UHMEPBANOE OJisl peuleHUsl HePABEHCME.
I IpumeHerue c80UCME HENPEPLIBHBIX
yHKYULL 015 peuterus 3a0ad.

I1epeasi u 6mopas npou3800Hbvle QYHKYUU.
Onpeodenenue, ceomempuyecKuti u
pusuueckuti cmvici NPOU3BOOHOLL.
Ypasnenue xacamenvnoii k epaghuxy
@yukyuu. [lpouzeoonvle 21eMeHMAapHbIX
@yuxyuii. Ilpouzsoonas cymmet,
NpoU3BeOeHUs], YACMHO20 U KOMIO3UYUU

dyHryuil




[ToBTOpEHME, 0000IICHUE,
cucTeMaTtu3anus 3HaHui (4

4)

OCHOBHBIE MIOHATHS Kypca alreOpbl U Havasl
MaTeMaTu4ueckoro ananusa 10 kiacca,
00001IIeHNE U CUCTEMATU3ALMS 3HAHUI

[ToBTOpEHME,
000011IeHNE,

cucTeMaTH3amus 3HaHuH

OCHOBHBIE TIOHATHS Kypca alnreOpbl U
HaYaJl MaTeEMaTHyYecKoro anaiausa 10
KJ1acca, 0000IIeHNEe U CHCTEMATH3AIIHS

(2 9) 3HAHUI
ba3oBblii ypoBeHb (68 1acoB) KosnyecTBo 4acon
Hassanmue pasaena OcHoBHoOe coiep:kaHne Beero | Kontpoasn | Ilpaktuue DJIeKTPOHHBbIE CnHcoK MTOTOBBIX Crnoco0sbl
(TemMbl) (UMCJI0 YACOB) paznesa (TeMbl) ble padoThl CKHe (uudposbie) MJIAHUPYEeMbIX OLEHKH
padoThI oOpa3oBaTtesibHbIE pe3yJbTaTOB
pecypcbl
MHoxecTBa MHOeCTBO, onepanun 14 1 https://lib.myschool.ed | OnepupoBaTh HOHATUIMHU: YCTHBIN OTBET,
paIroHaNBHBIX U HaJI MHO>KECTBaMH. u.ru/content/3081 HaTypajbHOE, IIeJI0e YUCII0; | pelIeHHe
JEUCTBUTEIBHBIX Huarpammbl Diinepa— WCIIOJIB30BATh IPU3HAKU MIPUMEPOB,
YHuCell. PaHI/IOHaJ'II)HLIC Benna. JACIIMMOCTH LIECIIBIX YHUCCII, MUCHMEHHBIN
ypaBHEHUS U PannonasnbHble ynca. pa3ioKeHue Yncia Ha OTBeT,
HEpaBEHCTBA OObIKHOBEHHBIE U MIPOCTHIE MHOKUTEIH IS pelieHue

JECSATUYHBIC IPOOH,
MIPOIICHTHI, OECKOHECUHBIC
TIEPUOUYECKUE TPOOH.
Apudmernueckue
oTiepaIuy ¢
paloOHANBHBIMH YHCIIAMHU,
peoOpa3oBaHMS YUCIOBBIX
BbIpaKeHUH. [Ipumenenue
Jpo0Oeii U IPOIICHTORB JIJIs
pelIeHus TPUKIIaIHBIX
3aj1a4 U3 Pa3InIHbIX
oTpacJeil 3HaHUi 1
pEaJIbHOM KU3HU.
JlelicTBUTENILHBIE YKCIIA.
PanuyonanpHbIe U
WppaIMOHAIbHBIC YUCIIA.
ApudmeTrnyeckue
oTieparuu ¢
JIEUCTBUTENbHBIMU
yucnamu. [IpubnmkEnnbie
BBIYMCIICHHS, IPABHJIIA

pelieHus 3aaad.
OrnepupoBaTh MOHITHEM:
CTETEHb C PAMOHAIEHBIM
MIOKa3aTeNeM.

OnepupoBaTh TOHITHIIMHU:
norapuM 4uca,
JECSITUYIHBIE U HATypaJIbHbIE
JorapuQMBI.

IIpumeHsTh CBOMCTBA
CTETICHH IS
peoOpa3oBaHus
BBIPAKECHUI; OLIEPUPOBATH
MOHATHSIMU: TIOKa3aTeJIbHOE
YpaBHEHUE U HEPABEHCTBO;
pelarb OCHOBHBIE THITHI
MOKAa3aTeNbHBIX YPaBHEHUH
Y HEPaBEHCTB.

BemonHsaTh mpeobpazoBaHus
BBIPAXKEHUH, COAEPIKALUX
JorapuQMbl; OIIEpUPOBAThH
TIOHSTHSIMU:

3aja4, pabora
C Y4eOHHUKOM,
KOHTPOJIbHAS
pabota
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OKpYTJICHUS, IPUKUAKA U
OILICHKa pe3yJibTara
BBIUMCJICHUH.

ToxnecTBa u
TOXKJICCTBCHHBIC
npeoOpa3oBaHMUs.
YpaBHeHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO,
pelleHre HepaBEeHCTRA.
Meton uHTEpPBANOB.
Pemienue 1ienbix u 1poOHO-
PalMOHANIBHBIX YPaBHEHUIT
Y HEPaBEHCTB

JorapuQMHUIECcKoe
YpPaBHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITbI
JorapuPpMUIECKIX
YpPaBHEHUI U HEPABEHCTB.
Haxonute pemienust
MPOCTEUIINX
TPUTOHOMETPUUECKUX
HEPaBEHCTB.

OnepupoBaTh MOHATHIMMU:
CHCTEMA JIMHENHBIX
YpaBHEHUH U €€ pelICHHUE;
HCIIOJIB30BATh CUCTEMY
JIMHENUHBIX YPaBHEHUM IS
peLIeHUs] TPAKTUYECKUX
3a1ad.

Haxonute pemenus
MPOCTEUILINX CUCTEM U
COBOKYIHOCTEU
palMOHANIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

OyHKIHMA U TpaduKy.
CrerneHs ¢ 1eJIbIM
noKasareyiem

DyHKIMSI, CIIOCOOBI
3a7aHust QYHKIMH.
B3anmHO oOpaTHbIe
dynaxun. ['paduk
byHKIUH.

O6macth onpenencHus U
MHOXECTBO 3HAUECHHUH
¢dynaxun. Hynu ¢pyHKmmm.
IIpomexyTku
3HAaKOIIOCTOSHCTBA.
YETHble U HEUETHBIE
¢ynkuun CreneHs ¢
[EJIBIM TIOKa3aTelIeM.
CrannaptHas Gopma
3aIUCH JCHCTBUTEIBHOTO
ymcia. Mcnons3oBanue
noaXoas1Iel GOpMBI

https://lib.myschool.ed

u.ru/content/3064

— OnepupoBaThb
MOHATHSAMU: TEPUOTUYECKAs
¢byHKIMS, MIPOMEXKYTKH
MOHOTOHHOCTH  ()YHKIIWH,
TOYKH 9KCTpEMyMa
¢GyHKIMKM, HauOoNblIee W
HaMMeHBbIIIee 3HAYCHUSI
(GYHKIMM Ha TIPOMEXYTKE;
UCTIONB30BaTh ~ MX  JUIA
WICCIIETOBaHUSA GyHKIMH,
3aJJaHHOM TpauKOM.

— OnepupoBaThb
MOHATHSIMU: rpaduku
MMOKa3aTeJIbHOM,
norapuMuIecKon u
TPUTOHOMETPHUUECKUX
(dyHKIMI; n300pakaTh X HA

YCTHBIA OTBET,
pelieHue
PUMEPOB,
MUCbMEHHBIN
OTBET,
pelieHue
3amady, pabota
¢ y4eOHUKOM,
KOHTPOJIbHAS
pabora
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3aMUCH JEHUCTBUTEIBLHBIX
YUCeN IS PEIICHUS
MPaKTUYECKUX 33724 U
MIPEACTABICHUS JAHHBIX.
CrenenHas pyHKIUS C
HATYpaJIbHBIM U TIEITBIM
nmoka3areneMm. E€ cBoiicTBa
u rpaduk

KOOp,[[HHaTHOﬁ IIJIOCKOCTHU H
HCIIOJIB30BaTh IJId PCIICHUA
ypaBHeHI/Iﬁ 1 HCPABCHCTB.

— Nzob6paxarh Ha
KOOPJMHATHOW  TUIOCKOCTH
rpaduKH JTUHEHHBIX

YPaBHEHUN U HCIOIb30BaTh
UX JJI1 pelIeHUus CHCTEMBI
JIMHEUHBIX YPaBHEHUM.
— Hcnone3oBaTh
rpapukn  yHKIME oI
UCCJICIOBAHUS IIPOLECCOB U
3aBUCUMOCTEM M3 JAPYTHUX
y4eOHBIX TUCIUIUIMH.

Apudmernyeckuit Apudmerrueckuii KOpeHb 18 https://lib.myschool.ed | — HUcnonb30BaTh YCTHBIN OTBET,
KOpEHb N—OW CTETICHH. | HaTypaJbHON CTEICHHU. u.ru/market?filters=%2 | npoussommyio JUTS pelieHue
UppanmonasibHbie JleiicTus ¢ 2subjectlds%22%3A% | naxoxmeHus ~ HaMJIydIIero | IPUMEPOB,
ypaBHEHUS U apuMeTHYECKUMHU 5B%2294%22%5D%2 | pemenus B NPUKIaAHbIX, B | NHCbMEHHBIH
HEepaBEHCTBA KOPHSMH N—OM CTEICHH. C%22schoolClasslds% | Tom qucie OTBET,
Pemenne 22%3A%2210%2 COLIMAJILHO-PKOHOMUYECKUX, peleHue
UPPAIOHATBHBIX 3aj1a4ax. 3amad4, padora
ypaBHeHI/Iﬁ " HCPABCHCTB. —_ OHepI/IpOBaTL C yqe6HI/IKOM,
CBolicTBa 1 rpa(bm( KOpH4A IIOHATUSIMU HepB006p33Ha;{ KOHTpPOJIbHAas
n-0¥ CTENeHH M HHTETpal; MIOHUMAaTh pabora
reOMEeTPUYECKUI "
bm3ugeckuii CMBICIT
UHTETpaa.
— Haxoantb
nepBooOpasHble
DNIEMEHTapHBIX  (YHKIHH;
BBIYHCIIATH ~ MHTErpal MO
dopmyiie Herorona—
JleliOHuIA.
DopMyITBI CuHyc, KOCHHYC U TaHTEHC 22 https://lib.myschool.ed | — BEIIONHATL YCTHBIN OTBET,
TPUTOHOMETPHH. YHCIOBOTO apryMeEHTa. u.ru/market?filters=%2 | npeo6paszosanus peleHve
Tpuronomerpuueckue | ApKCHHYC, ApKKOCHUHYC U 2subjectlds%22%3A% | Belpakenuii, — comepXammx | HPUMEPOB,
ypaBHEHUS ApPKTaHIeHC YUCIIOBOIO 5B%?2294%22%5D%2 | norapudmbl;  omepupoBaTh | NHUChMEHHbIH
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apryMeHra.
Tpuronomerpuueckas
OKPY>KHOCTb, OTIpeieSicHHE
TPUTOHOMETPUUECKUX
(YHKIIHIA 9ICITIOBOTO
aprymenTta. OCHOBHBIC

C%22schoolClasslds%
22%3A%2210%22

MOHATHSIMU:
JorapuMuIecKoe
YpaBHEHHE U HEPaBEHCTBO;
pemarb OCHOBHBIC  THUIIBI
JoTapuhMHIECKIX
YpPaBHEHUI U HEPABEHCTB.

OTBET,
peleHne
3anay, pabora
¢ Y4eOHUKOM,
KOHTPOJIbHAS
pabora

TPUTOHOMETPUUECKHE — Haxomuts pemenus

(hopMyIIBL. MPOCTEUIITUX

IIpeobpazoBanme TPUTOHOMETPUUECKHUX

TPUTOHOMETPUUECKUX HEPaBEHCTB.

BBIpAKECHUU. Pemenue

TPUTOHOMETPUIECKIX

ypaBHEHUI
IMocnemoBarensuoctu | IlociaegoBaTenbHOCTH, https://lib.mysc | — HaxomuTs pelieHus | YCTHBIA OTBET,
U TIPOTPECCUU CIIOoCOOBI 3a/1aHUS hool.edu.ru/co | mpocreiiux  cucreM U peleHue
(69) MOCIIETOBATENEHOCTEH. ntent/3148 COBOKYITHOCTEMN MIPUMEPOB,

MoHOTOHHBIE palMOHATIBHBIX YPABHEHUH U | MHUChMEHHBIN

MOCJIE0BATEILHOCTH. HEPaBCHCTB. OTBET,

Apudmermaeckas u S MonenuposaTh perreHue

reoMeTpuyeckas peanbHBle  CHTyaluu  Ha | 3a/1ad, pabora

IIPOrpeCccum. beckoneuno SI3BIKE aﬂrer],I, COCTaBJIATH | € yqe6HI/IKOM,

y6LIBaIOH.[a$I BBIPaXECHUS, YpaBHEHUSL, KOHTpPOJIbHAaA

TCOMCTpHUYICCKAs HEPABEHCTBA U CHUCTEMBI II0 pabora

nporpeccust. YCIIOBHIO 3a/1a4H,

Cymma 6eckoHEUHO HCCIIEN0BAaTh IMOCTPOEHHBIE

yOBbIBaroLIEH MOJEIM C HCIOIb30BAHUEM

FCOMETPUYECKOM arnmapara ajareopsbl.

MIPOTPECCHH.

dopmyna CIOKHBIX

MIPOIIEHTOB.

Hcnonb3oBanue

MPOTPECCUU JITISl PELLICHUS

peanbHBIX 3a71a4

MIPUKIIATHOTO XapaKTepa
IToBTOpEHNE, OCHOBHEBIE ITOHATHS Kypca https://lib.myschool.ed | — Perrats npuKkiagHbie | YCTHBIA OTBET,
00001IeHue, anreOpbl M Hava u.ru/market?filters= 3aja4d, B TOM  YHCJIE peuieHue
CHCTEeMaTH3alHs MaTEeMaTUYeCKOI'0 aHajn3a COLUAIBHO-?)KOHOMHYECKOTO MIPUMEPOB,
3HAHUN (4 II) 10 KJ1acca, 0606IHeHI/Ie u u (bn;;nqec}(oro Xapakrepa, UCHMEHHBIN

CHCTEeMaTH3alKs 3HAaHUN CpeJICTBaMHU OTBET,
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MAaTEMAaTHYCCKOI'O aHaJIn3a.

peleHue
3a1ad, pabora
¢ Y4eOHUKOM,

KOHTPOJIbHAS
pabora
68 6
Yriy6seHHblii ypoeHb (136 yacoB) KosanyecTBo 4yacoB
Ha3ssanmue pasgena OcHoBHoOe coiep:kaHne Bcero | Kontpoabn | IIpakTnue DJIeKTPOHHbIE CnHcoK MTOTOBBIX Crnoco0sbI
(TemMbl) (UMCJI0 YACOB) pa3aea (TeMbl) ble padoThl CKHe (uudposbie) MJIAHUPYEMBbIX OLIEHKH
padoThI oOpa3oBaTtesibHbIEC pe3yJabTaTOB
pecypcesl
MHoXecTBO MHOeCTBO, onepanun 28 2 https://lib.myschool.ed | OnepupoBaTh HOHITUSIMHU: YCTHBIN OTBET,
JIEHCTBUTEIHHBIX HaJ MHOKECTBaMH H UX u.ru/content/3081 HaTypaJbHOE, IIeJI0e YUCIIO; | pelIeHHe
YHCe. cBoiicTBa. JlnarpaMmsl WCTIOJIB30BaTh MPU3HAKH MPUMEPOB,
MHorousieHsl. Ditnepa — BenHa. JIEJIMMOCTH LENBIX YUCET, MUCbMEHHBIN
PannonansHbIe Ipumenenue meopemuxo- pasyioKeHre Yucia Ha OTBET,
YpaBHEHUS U MHOHCECHBEHHO20 MIPOCTHIE MHOKUTENH IS pelieHue
HEPaBEHCTBA. annapama 07l peulenus pelieHus 3aaad. 3ajay, paborta
Cucrembl TMHEHHBIX 3adau. OnepupoBaTh MOHATHEM: ¢ Y4eOHHKOM,
ypaBHEHUI PanmonaneHble yncna. CTETIEHb C PAMOHAIEHBIM KOHTPOJIbHAS
OOBIKHOBEHHBIE U MIOKa3aTeNeM. pabota

JECSITUYHBIC IPOOH,
MIPOIIEHTHI, OECKOHEUHBIC
TIEPUOUYECKUE TPOOH.
ITpumenenue npobeit u
MIPOLICHTOB JJIsl PELICHUSI
MIPHUKIIATHBIX 3a/1a4.
JelicTBUTENbHBIE YUCIIA.
PanuyonanpHbIe U
WppaIMOHAIBHEIE YUCIIA.
Apudmernyeckue
oreparuu ¢
JIEMCTBUTEIIbHBIMHU
yrcnamu. Mooy
OelicmeUumenbHo20 YUcia u
€20 ceolicmaa.
[TpubnnxEnnble

OnepupoBaTh MOHITHIIMHU:
norapuM 4uca,
JIECATUYHBIE U HATypaJIbHbBIC
JoTapuQMEI.

IIpumeHsTh CBOMCTBA
CTENIEHH IS
peoopa3oBaHus
BBIPAKECHUI; ONIEPUPOBATH
MOHATHSAMU: TIOKA3aTeIbHOE
YpaBHEHHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITHI
[I0KAa3aTEJIbHbIX YPABHEHUN
1 HEPABEHCTB.

BemonHsaTh mpeobpazoBaHus
BBIPAXKEHUH, COAEPIKALUX
JorapuQMbl; OIEpUPOBATH
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BBIYMCIICHUS, TIpaBUiIa
OKpPYTJICHUS, TPUKUIKA H
OIICHKA pe3yJibTaTa
BBIYUCIICHUM.

OcHognbie Memoobl
peutenus yenvix u OpooHo-
PAYUOHANLHBIX YPAGHEHUT
U HepageHcma.
MHuozounenvt om ooHol
nepemennou. /[enenue
MHO20YJIeHA HA MHO20YTIeH
¢ ocmamxom. Teopema
be3zy. Mnoeounensi c
yenvimu

K03 puyuenmamu.
Teopema Buema.
Pewenue cucmem
JIUHEUHBIX YPAGHEHU.
Mampuya cucmemul
JIUHEUHBIX YPAGHEHUI.
Onpedenumens mampuyvl
2X2, e20 ceomempuiecKuil
CMBICT U c80liCMEa;
8bIYUCHEHUE €20 3HAYUEHUs,
npuMeHeHue onpederumerns
0J151 peueHUsl CUCmeMbl
JIUHEUHBIX YPAGHEHUI.
Pewenue npuxnaousix
3a0a4 ¢ NOMOUWBIO
cucmemyl TUHEHbIX
ypagHeHull

MIOHSTUSIMU:
JorapupMUIeCKOe
YpaBHEHHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITbI
JOTapuMHAYIECKIX
YpPaBHEHUI U HEPABEHCTB.
Haxonuts permenus
MPOCTEUIINX
TPUTOHOMETPUYECKHUX
HEPaBEHCTB.

OnepupoBaTh NOHITHIIMU:
CHCTEMA JIMHEUHBIX
YpaBHEHUH U €€ pelICHHUE;
HCIIOJIb30BaTh CUCTEMY
JIMHEUHBIX YpaBHEHUH 17151
peLIeHUs] TPAKTUYECKUX
3ajau.

Haxonute pemenus
MPOCTEUIINX CUCTEM U
COBOKYITHOCTEM
palMOHAJIBHBIX YPaBHEHUN U
HEPaBEHCTB.

DOyHKIUU
u rpaduku. CreneHHas

hyHKIHUS
C LIEJIBIM TIOKA3aTeIeM

OyHKIHSA, CTIOCOOBI
3agaHus QYHKLIUH.
B3aumno oOpartHbie
bynkun. Komnoszuyust
@ynxyuii. I'padux
¢dbyHKUMU. Dnemenmapnvie
npeobpazo8ans 2paguroe
@yuxyuu. O0NacTb

12

https://lib.myschool.ed
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— OnepupoBaThb

MOHATHSMU: TEPUOTUUECKAS
¢byHKLMS, MIPOMEKYTKH
MOHOTOHHOCTH  ()YHKIIWH,
TOYKH IKCTpEMyMa
¢yHKIIMH, HauOoIbIlee U
HaMMeHbIIIee 3HAYCHHUSI
(GYHKIIMM Ha TIPOMEXKYTKE;

YCTHBIA OTBET,
pelieHue
[IPUMEPOB,
MUCbMEHHBIN
OTBET,
peuieHue
3ajad4, pabora
¢ Y4eOHUKOM,
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OTIpeICICHUS U MHOXKECTBO
3HaueHnH pyrakanu. Hymm
dynkiun. [TpomexyTku
3HAKOMOCTOSHCTBA.
YETHBIC 1 HEUETHRIC
tdhynakun. [lepuoouyeckue
@ynxyuu. Ipomescymiu
MOHOMOHHOCIU YHKYUU.
Maxcumymor u MuHuMyMbl
@ynxyuu. Haubonvuee u
Haumenbvllee 3Ha4eHue
@yHKYUU Ha npomedcymKe.
Jlunetinas, keadopamuynas
U OpobHO-TuUHelHAs
@yHxyuu. Snemenmaproe
uccieoosanue u
nocmpoeHue epapuros
IMUX QYHKYUIL.

CremneHsp ¢ OeabIM
IoKa3arenieM. burnom
Hvromona.

CrenenHast QyHKIUS C
HATYpaJLHBIM U TIEITbIM
moka3areneMm. EE coiicTBa
1 TpaduK

WCTIOJIb30BaTh ux A
WCCIIeTOBaHUSA GbyHKIHIH,
3aJJaHHOW TPaUKOM.

— OnepupoBaTh
MOHATHSIMU: rpapuKu
MMOKa3aTeIIFHOM,
sorapupMUIECKON u
TPUTOHOMETPUIECKUX
¢byHKUMi; H300pakaTh UX Ha
KOOPJIMHATHOM IJIOCKOCTU U
WCIIONIB30BaTh I peIIeHUs
YpaBHEHUI U HEPABEHCTB.

— Nzobpaxars Ha
KOOPIMHATHOM  IUIOCKOCTH
rpaduku JTUHEWHBIX

YpaBHEHUH U HUCIOJIb30BaTh
UX ULl pEIIeHHsS CHCTEMBI
JIMHEUHBIX YpPaBHEHUM.
— Hcnons3oBats
rpaduky  QYHKOUA s
WCCJIEIOBAHUS TPOLECCOB U
3aBUCUMOCTEH W3 JAPYIHX
YUeOHBIX TUCIIUTUINH.

Apudmernueckuit

KOpPEHb N-0i1 CTENEHHU.

HppauuoHaneHele
YpaBHEHUS

ApudmeTnuecknii KOpeHb
HaTypaJbHOHN CTENEHU U
€ro CBOWCTBA.
Ipeobpazosanus uucnogvix
BBIPAICEHUL, COOEPIACAUYUX
cmenenu u KOpHu.
WppanmonansHble
ypaBHeHUs. OCHOBHBIE
METOJIBI PEeTIEHUS
MppaOHATBHBIX
ypaBHEHUH. Pagnocunvhbie
nepexoovl 6 peueHuu
UPPAYUOHATLHBIX
VPAGHEeHUII.
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— Hcnons3oBaTh
MTPOU3BOIHYIO IS
HaxXOXJEHUS  HAWIy4IIero
pelieHrsT B TPUKIAJHBIX, B
TOM YHCIIE
COIIMAIbHO-3)KOHOMHUYECKHX,
3aja4ax.

— OnepupoBaThb
MOHATHUSMU: TIEPBOOOpa3HAs
W UHTETpaJl;  IOHUMATh

FEOMETPUYECKUI u
busnueckuit CMBICIT
MHTErpaa.

— Haxonntb

YCTHBIA OTBET,
pereHue
MIPUMEPOB,
MMICbMEHHBIN
OTBET,
perenue
3anmady, pabora
C Y4eOHUKOM,
KOHTPOJIbHAS
pabora
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CBoiicTBa 1 rpad K KOpHS
N-OM CTETIEHH KaK
(hyHKIIMM 00paTHOU

nepBooOpa3HbIe
JJNIEMEHTApHBIX  (YHKIHWH;
BBIYUCIIATh HMHTETpal IO

CTEINCHHU C HATYPaJIbHBIM bopmyie Hprotona—
[IOKa3aTesIeM Jleiibuuna.
Tpuronomerpuueckne | CUHYC, KOCHHYC, TAHT€HC H 22 https://lib.myschool.ed | — BEIIONHATH YCTHBIN OTBET,
BBIPKEHHS U KOTaHT€HC YUCIIOBOTO u.ru/market?filters=%2 | npeoGpaszosanus pelieHue
ypaBHEHHS aprymeHTa. ApKCHHYC, 2subjectlds%22%3A% | pelpaskeHuii,  copepikamux | HPHMEPOB,
apKKOCHHYC U apKTaHI€HC 5B%2294%22%5D%2 | norapudmsr;  omepupoBarh | NHUCbMEHHBIN
YHCIIOBOTO apryMEHTA. C%?22schoolClasslds% | nonarusmu: OTBET,
Tpuronomerpudeckas 22%3A%2210%22 sorapu()MUIECKOE perreHue
OKpYXHOCTb, OIIPEACICHUC ypaBHEHHE W HEPABEHCTBO; | 3a1ad, pabora
TPUTOHOMETPHUUCCKUX pelaTh  OCHOBHBIE THIBI | C YYEOHHKOM,
(GYHKIMI YUCTIOBOTO sorapupMHIECKUX KOHTpOJIbHAS
aprymenTa. OCHOBHBIE ypaBHEHHH U HEPABEHCTB. pabora
TPUTOHOMCTPHUYICCKUEC — Haxonouts peLIeHUs
GopmybL. MPOCTEUILLINX
IIpeobpazoBanne TPHTOHOMETPHYECKUX
TPUTOHOMETPHUUCCKUX HEPABEHCTB.
BBIpAKEHUU. Pemenue
TPUTOHOMETPHUYECKUX
ypaBHEHUI
[TokasarespHas Cmenens ¢ payuonanouoin | 10 https://lib.mysc | — HaxomuTs pemieHns | YCTHBIA OTBET,
GyHKIHSA. nokazamesnem u eé hool.edu.ru/co | mpocreiimmx  cucteM U pelienue
ITokazarenpHbIE ceoticmaa. ntent/3148 COBOKYITHOCTEMN MIPUMEPOB,
ypaBHEHHS Toxazamenvhas ghynkyus, pAaIMOHAIIbHBIX YPABHEHUI U | IMHMChbMEHHBIH
eé ceolicmea u epaghux. HEpPaBEHCTB. OTBET,
Hcnonvzosanue epagura — MonenupoBats penieHue
@yHKyuu Ona pewtenus peanbHble  cUTyanuu  Ha | 337ad4, pabota
ypasnenul. SI3BIKE ANTeOphl, COCTABISTH | C y4eOHHKOM,
Ioxazamenvhole BBIpAXKECHHUA, YpaBHEHHA, KOHTpPOJIbHAaA
YPABHEHUAL. Ocnoesnble HEPaBEHCTBA M CHUCTEMBI II0 pa60Ta
Memoobl peuteHus YCIIOBHIO 3aj1a4u,
NOKA3aMEeNbHbIX YPAGHEHUL HACCIEN0BAaTh IOCTPOECHHBIE
MOJIEJIH C HCIIOJIb30BAHUEM
amnmapara anreopsbl.
Jlorapudmudeckas Jlozapugm uucna. 18 https://lib.myschool.ed | —  Pemats YCTHBIN OTBET,
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¢dyHKUUS. Ceoticmesa nozapughma. u.ru/market?filters= pauroHajbHEIE, peleHue
Jlorapudmmdeckne Lecamuunvie u https://lib.myschool.ed | upparmonansHEIE, MIPUMEPOB,
ypaBHEHUS HAMypaibHble 102apugphmol. u.ru/market?filters= MOKa3aTeNbHEIC, MTUCHMCHHBIT
Ilpeobpazosanue JorapupMUIECKIe u OTBET,
BbIPAICEHUIL, COOEPIACAUYUX TPUTOHOMETPUYCCKHUE peleHue
J02apu@mboi. ypaBHEHUSI W HEpaBEHCTBa, | 3aaad4, paboTa
Jloeapughmuueckas colepKalmMe  MOAYIH U | C y4eOHHKOM,
@yHryus, eé ceoticmea u napaMeTpabl. KOHTpOJIbHAS
epaghux. Hcnonvzosanue —  IlpumeHsTh pabota
epauxa Qyrrxyuu ons rpaduyeckie METOAbI IS
pelenus ypagrueHul. peuieHuss  ypaBHCHUH  H
Jozapugpmuueckue HEpaBEHCTB, a TAKKe 3a/1a4 C
ypasnenust. OchogHble napamMeTpamH.
Memoovl peutenus —  Mozenuposars
M02aPUPMUIECKUX peanbHble  CUTyallud  Ha
ypasuenuii. Pasnocunvhuie S3bIKE anreOphl, COCTABIATH
nepexoobl 6 peuieHuu BBIPaXKECHUS, ypaBHEHUS,
102apUPMUIECKUX HEPABEHCTBA U UX CHCTEMBI
ypasHenui no YCIIOBHIO 3a/1a4u,
UCCJIe/IOBaTh  MOCTPOCHHBIC
MOJIENId C UCIMOJIL30BAHUEM
amnmapara anreOpsl,
HUHTEPIPETUPOBATH
MOJYYCHHBIN Pe3yabTar.
Tlocnmenosarensuocty | IlocimemoBaTeILHOCTH, 10 https://lib.myschool.ed | — Wcnonbp30Barh YCTHBIH OTBET,
1 IPOTPeccuu CrocoObl 3a1aHUs u.ru/market?filters= TIPON3BOJTHYIO ISt pelieHue
NOCIeI0BATENILHOCTEH. uccnenoBannss  (pyHKium | TPHMEPOB,
Memoo mamemamuueckou HA  MOHOTOHHOCTH  p | THCHMCHHEIN
unOyKyuy. MOHOTOHHBIE U OTBET,
AKCTPEMYMBI.
OrpaHUYCHHbIC peuieHue
HOCJIE/I0OBATEIILHOCTH. _ Haxonuts 3amad4, pabora
HauOoJbIICe u

Hcmopus ananusa
OECKOHEeUHO MAbIX.
Apudmernueckas u
reoMeTpHYeCcKas
nporpeccuu. beckoHeuHo
yOBIBaromas
reOMeTpHYECKasi

HaVMEHbIIIEe 3HAYEHUS
GYHKIIMM ~ HEMpephIBHON
Ha OTpEe3Ke.

— Hcnonn3oBarh
MIPOU3BOTHYIO TSt

C y4eOHUKOM,
KOHTPOJIbHAS
pabora
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nporpeccus. Cymma
OecKOHEYHO yOBIBarOIIEH
TeOMETPUYECKOU
nporpeccui. Jlunetinolii u
9KCNOHEHYUATIbHBIL POCT.
Yucno e.

dopmyia cIoKHBIX
MIPOLIEHTOB.
Hcnons3oBaHue
MIPOrPECCHUM I PELLICHUS
peasbHBIX 33134
MIPHUKIIATHOTO XapaKTepa

HaXOXXJICHUS HAMIYYIIeTo
pelieHuss B MPUKIATHBIX,
B TOM YHCJIEC COI[MAJIbHO-
SKOHOMMYCCKHUX, 3aJadax,

TS onpeeacHus
CKOPOCTH U  YCKOPEHHS
mporiecca, 3aIaHHOTO

bopmyoit unu rpadukom.
CBoOogHO  omepupoBaTh
MOHSTUSIMHU:
nepBooOpazHasi,
ONpENENEHHBIM WHTETPAT,
HaXOJIUTh TEPBOOOpa3HBIC
AIIEMEHTAPHBIX  (PYHKIIMIA
Y BBIYUCIIATH UHTETPAI TI0
dopmyne HproTona —
JleitOHuna.

Haxomuts TUTOLIATH
IUIOCKUX (UTYp U 00BEMBI
Tel C HIOMOIIIBIO
MHTErpaa.

HenpepsiBHbIE

(byHKINN.
IIpousBoanas

Henpepuignvie ¢pynxyuu u
ux ceoticmeaa. Touka
paspuiéa. Acumnmomol
epaguros ynxyuil.
Csoticmea pynryuil
HenpepuleHbIX HA OMpe3Ke.
Memoo unmepsanog ons
peuleHus. HepageHCms.
Ilpumenenue ceoticme
Henpepviervlx GYyHKYUl 0t
peutenus 3a0a.

Ilepsas u emopas
nPOU3800HbIE DYHKYULU.
Onpeodenerue,
eeomMempudecKuil u
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— Crpoutb rpadpuku
KOMIO3UIIMN (QYHKIHMH ¢
MIOMOIIBIO 3JIEMEHTApHOT O
HCCIIEIOBAHUS U CBOMCTB
KOMITO3UIINH JBYX
GyHKIHIA.

— Crpouts
reoMeTpuuecKkue o0pasbl
YpaBHEHUW W HEPABEHCTB
Ha KOOPAMHATHOMN
TUTOCKOCTH.

— CBoOoHO
ONEepPUPOBATH TMOHATUAMU:

rpaduxu

YCTHBIN OTBET,
pereHue
MIPUMEPOB,
MMM ChbMEHHBIN
OTBET,
petieHne
3anmady, pabora
C y4eOHUKOM,
KOHTPOJIbHAS
pabora
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Quszuyeckull cmuici
npouseooHol. Ypasnenue
KacamenvHou K epaguxy
@ynxyuu. Ilpouzeoonvie
NeMEeHMAPHBIX PYHKYULL.
IIpoussoonas cymmei,
npoussedenst, YaCmHo20 U
KOMRO3UYUU GyHKyuLl

TPUTOHOMETPHUYECKHUX
byHKINH.

— [Ipumenars
byHKIHHA TUTS
MOJICTTUPOBAHUS u

UCCIICIOBAaHUS pPealIbHBIX
IPOLIECCOB.

IToBTOpEHNE, OCHOBHBIC MOHATHSA Kypca | 2 1 https://lib.myschool.ed | Pemars NpUKIaaHble | YCTHBIA OTBET,
06o0mmenue, anreOpsl ¥ Haval u.ru/market?filters= 3a71aud, B TOM UHCIIE peleHue
cHCTEMATH3ALINS ?gTeMaTHHC%K%FO aHamu3a COLMAITHO- PHMEPOB,
3HAHWH Kwiacea, obobuerue 1 SKOHOMHYECKOI0 4 | THCHMCHHBIH
(2 9) CHCTEeMaTH3aIus 3HAaHUI OTBET,
(U3UYECKOTO XapakTepa,
cpelicTBaMu bettienie
pea 3aja4, pabora
MaTeMaTU4YeCKOro ¢ yueOHHKOM,
aHaJIn3a.
136 10

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

11 KJIACC
ba3oBslii ypoBennb (102 yacos) YruybaeHnslii ypoBeHb (136 uyacoB)
Ha3zBanue pa3zaena (tembl) |OCHOBHOE coziepKaHHe pasjiena (TeMbl) Ha3zBanue paszaena (Temsl) (uuciio (OCHOBHOE CoJiepkKaHue pasjiena (TeMbl)
(4ucio 4acoB) 4acoB)
Crenensn ¢ CrerneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM.
PALMOHAJBHBIM CBolicTBa CTENEHH.
noKasareJiem. [Tpeobpa3zoBanue BbIpaKeHHH,
[Moka3aTtenbHast QyHKIHUSL. | COAEPKAINX PALIMOHAIBHBIE CTEIIEHU.
Iloka3aTenbHbIE IToka3aTenbHbIE ypaBHEHUS U
YPABHEHHMS M HEPABEHCTBA| HEPABEHCTBA.
(124) [ToxazarenbHast pyHKLIMSA, €€ CBOWCTBA U
rpadux
Jlorapudmuueckas Jlorapudm yucina. JlecaTuunsie u HppauunonajbHble, OCHOBHBIE METO/IbI PELICHUS
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byHkuus.
JIorapudmuueckue

YPaBHEHHSI 1 HEPABEHCTBA
(12 4.)

HaTypaJbHbIC JOrapUPMBbI.
[IpeoOpazoBanue BbIpaKEHUH,
COJIepIKAIIHX JIOTapH(MBEI.
Jlorapudmuueckue ypaBHEHUS U
HEPaBEHCTBA.
Jlorapudmuueckas GpyHKIus, eé
CBOICTBA U TpapuK

Mmoka3arejibHbIe H
siorapudpmuyeckue
HepaBeHCTBA (24 4.)

MOKAa3aTeNbHBIX U JOrapu(MUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI pELICHUS
UPPaLMOHATIbHBIX HEPABEHCTB.
['padmyeckue MeTOABI peLICHUS
UPPaLMOHATIbHBIX, [I0KA3aTEIbHBIX U
norapuMUUECKUX ypaBHEHUI U
HEPABEHCTB

Tpuronomerpuyeckue
(pynxuumn u ux rpaguku.
TpuroHomMmerpuveckKue
HepaBeHCTBA (94.)

Tpuronomerpuueckue GYHKIHH, HX
CBOWCTBA U TpauKH.

[Ipumeps! TPUTOHOMETPHUECKUX
HEPaBEHCTB

I'padpuxu
TPUTOHOMETPUYECKHX
(pyHKumii.
Tpuronomerpuveckue
HepaBeHcTBA (16 4.)

Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpapuKH.

OT60p KOpHEI TPUTOHOMETPHUUECKHUX
YpPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB

Kommnuiexkcubie yncia (10 4.)

KomruiekcHbie uncna. AnreOpandeckas
U TPUTOHOMETpHUECcKasi GOpMbI 3alHCU
KOMILJIEKCHOTO YHUCIIA.
Apudmerndeckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU.
N300paskeHre KOMIUIEKCHBIX YuCell Ha
KOOpJMHATHOM M1ocKkocTu. Dopmyra
Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOTO YHUCIIA.

ITpyMeHEeHNEe KOMIUIEKCHBIX YUCEI IS
peieHus GU3NIECKUuX U
reOMETPUYECKUX 3a/1a4

IIpousBoaHas.
IIpumenenune
MPOU3BOAHOM (24 4.)

HenpepsiBabie pynkiuu. Meron
WHTEPBAJIOB JUIS PEILICHNS HEPABEHCTB.
[TpousBoaHas GyHKIUH.
['eomeTpuueckuii u GU3NIECKUN CMBICIT
IIPOU3BOJHOM.

[Tpon3BoiHBIE NIEMEHTAPHBIX (QYHKIINH.

[Ipon3BoHAs CyMMBI, TIPOU3BEICHHUS,
yacTHOro ¢pyHKuui. [Ipumenenue

IIPOU3BOJTHON K HCCIEeIOBAaHUIO (DYHKIUI

HccaenoBanue pyHKUmMi ¢
MOMOIIbI0 MPOU3BOIHOM (24 4.)

IIpuMeHeHne Mpou3BOJHON K
UCCIIeIOBaHHIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUYEHUs

HENpepbIBHON (YHKIIMU HA OTPE3KE.
[IpuMeHeHne MpoOn3BOIHOM s
HaXO0XIECHNS HAaWIYYIlIEero peleHUs B
MPUKJIAJIHBIX 3ajja4ax, JUIsl ONpeIeTIeHUs




Ha MOHOTOHHOCTB M SKCTPEMYMBHI.
Haxoxnenne

HarOOJIBIIETO M HANMEHBIIETO 3HAYCHUS
dbyHkMM Ha oTpe3ke. [IpumeHeHue
MIPOM3BOTHOM JJISI HAXOXKICHUS
HAMJTYYIIIEro PEIICHUS B MPUKIIAIHBIX
3aj1auax, JIsl ONpeesICHHsI CKOPOCTH
mporecca, 3aIaHHoro GopMYIION WITH
rpagukoM

CKOPOCTH M YCKOpPEHHs Ipolecca,
3amaHHOrO (popMynnoi wim rpadpukom
Kommozurus ¢hyHKINM.
I'eomeTpuyeckue o0pas3bl ypaBHEHUN U
HEPaBEHCTB HAa KOOPAMHATHOMN
TUIOCKOCTH.

HNHTerpaJ u ero
npuMeHeHus (9 4.)

[TepBooOpaznas. Tabmuma
epBOOOPa3HBIX.

WHTerpai, reoOMeTpu4ECKUil U
(bU3nuUeCcKuii CMBICI HHTErpaa.
Brruncnenue wHTErpana mo Gopmyiie
Herorona—JleitOuumna

IMepBooOpa3Hasi u mHTerpa (12
4.)

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
nepBooOpasHbIX. [IepBooOpa3Hbie
arieMeHTapHbIX (QyHKuui. [IpaBuna
HaXO0XKJCHUS EPBOOOPA3HBIX.
NHuTerpain. I'eoMeTpudecKkuii CMBICI
UHTErpasa. Beruucnenne
OTpeeIEHHOTO NHTErpaia o hopmyie
Hprorona — JleitOHuma.

IIpuMeHeHne nHTErpaIa 1uIst
HaXOXKJCHUS TUIOINAAeH TNIOCKUX GUTyp
1 00BEMOB r€OMETPUUECKUX TEJI.
IIpumepsl perieHuin
muddepeHIaTbHBIX YpaBHEHUH.
MatemaTuueckoe MOJEINPOBAHNE
pealIbHBIX MPOLIECCOB C TOMOLUIBIO

TG depeHIMaIbHbIX YpaBHEHUN

Cucrembl ypaBHenuii (12
4.)

CucreMbl TUHEHHBIX YPaBHEHUH.
Pemenne npukiaaHbIX 3a1a4

C IIOMOIILIO CUCTEMBI TUHENHBIX
YpaBHEHUM.

CucTemMbl 1 COBOKYITHOCTH LIEJIBIX,
paloHaIbHbBIX, UPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapu(pMUIECcKux
YPaBHEHUI U HEPABEHCTB.
Hcnonp3oBanue rpadukoB GyHKIUN A5
pELICHUs YPaBHEHUN U CUCTEM.
IIpuMeHeHne ypaBHEHUM, CUCTEM U

Cucrembl pallioOHAIbHBIX,
HPPALHOHATBHBIX
MM0KAa3aTeJbHbIX U
JIOrapu(pMHUUYeCKUX yPaBHEHU
(12 4.)

Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEICTBHUSL.

OCHOBHBIE METO/BI PELIEHUS] CHCTEM U
COBOKYITHOCTEW pallOHAIbHBIX,
MPPALMOHATIBHBIX, [I0KA3aTEIbHBIX U
morapu(MUUECKUX YpaBHEHUH.
IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTHUUYECKUX 3a7ad U 3a7a4 u3
pa3anyYHbIX 00JacTel HayKH U peaslbHOM




HEPABEHCTB K PEIICHUI0 MaTeMaTHUYEeCKUX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00IacTeit
HAyKH U peasibHOM KU3HU

KU3HU, HHTEPIPETAUS MTOTYyYSHHbBIX
pE3yJIbTaTOB

HatypanbHble H 1eJible
quciaa (6 4.)

HarypanbHble 1 1ienble Ynciia B 3aa- 4yax
U3 peanbHOM KU3HU.
[Ipu3Haku neIMMOCTH LEIBIX YNCEN

HarypajbHble u 1eJibie
yucaa (10 4.)

HarypanbHble U 1ienbie ynca.
[IpuMeHeHne NMpU3HAKOB ACITUMOCTH
nenbix yrcen, HOJl u HOK, octaTtkoB
0 MOJyJTI0, anroput™a EBkuaa most
pelieHus 3a/1a4y B LEJbIX YUCIIaX

3agauu ¢ napamerpamu (16 4.)

PanmonaineHble, HppaluoOHaIbHBIE,
MOKa3aTeIbHbBIC, IOTAPU(PMUICCKHE U
TPUTOHOMETPHUECKHUE yPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TapaMETPaAMU.
[TocTpoeHue u uccneaoBanmue
MaTeMaTUYeCKUX MOJIEJICH peatbHbIX
CUTYalluii C IOMOIIIBIO YPaBHEHUH,
CHUCTEM YpaBHEHUH U HEPABEHCTB C
napaMeTpamu

[loBTOpEHue, 00001IEHNE,
CHCTeMATH3alusA 3HAHUI
(18 u.)

OcHOBHBIE TIOHSTHS Kypca alnreOpbl U
HavaJl MaTeMaTHYECKOTO aHaJIN3a,
00001IeHNE 1 CUCTEMATU3AINAA 3HAHUN

IloBTOpEHue, 00001IeHNE,
cucTteMaTu3anus 3HaHui (124.)

OCHOBHI)IC IIOHATHUSA U MCTOAbI Kypca,
000011IeHrE U cCUCTEMATHU3AUA 3HAHUN




CHUHXPOHU3UPOBAHHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»
10 - 11 KJIACC
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

['eomeTpus ABNsSETCA OJHUM U3 0a30BBIX KYpPCOB HAa YPOBHE CPETHETO OOIIEro 00pa3oBaHMs, TaK
Kak oOecrieuuBaeT BO3MOXXHOCTh M3YYEHHUS IUCIHILIMH €CTECTBEHHO-HAYYHOH HANpaBJICHHOCTU H
NpEeIMETOB TyMaHMTapHOTro Iukia. Jlormyeckoe MbIIUieHHE, (QopMupyemMoe TMpH H3yYSHUHU
00y4aroIMMUCs MOHSATUHHBIX OCHOB F€OMETPUH, IIPU JA0KA3aTEIbCTBE TEOPEM U MOCTPOCHUU LIETIOYKU
JIOTMYECKUX YTBEPXKJIEHUH IpU peleHHMH IeOMeTPUYECKHUX 3aJad, YMEHUE BBIIBUTATh U OIpPOBEprarhb
TMIIOTE3bl HEMOCPENCTBEHHO MCIIONB3YIOTCS INPU PELIEHUU 33Jad €CTECTBEHHO-HAayyHOI'o LHUKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Ilens ocBoeHus mporpammbl yueOHoro kypca «I'eomerpus» Ha 06a30BOM ypoBHe OOy4YeHMs —
0011e00pa3oBarebHOE U OOMIEKYIbTYPHOE Pa3BUTHE O0yUAIONINXCs Yepe3 00ecredeHrne BO3MOKHOCTH
npuOOpEeTeHUs M KCIOJIb30BAaHHUS CHUCTEMAaTHUECKHMX TE€OMETPHUYECKHX 3HAHWA U JCHCTBUM,
crenn(pUIHBIX TEOMETPHH, BO3MOXKHOCTH YCIIEITHOTO IPOJI0JDKEHHUS 00pa30BaHus 10 CHEIMATbHOCTSIM,
HE CBSI3aHHBIM C NPUKIAIHBIM HCIOJIB30BaHWEM TeoMeTpHH. Llenb ocBOeHHUs mporpamMmbl y4eOHOTO
Kypca «['eomeTpus» Ha yriay0JdéHHOM YpPOBHe — pa3BUTHE HHIUBUAYAIbHBIX CIOCOOHOCTEH
o0yyaromuxcs Npu U3y4eHUH FeOMEeTpUH, KaK COCTaBJIAIOIIEH NpeaMeTHOM obsactu «MaremaTnka u
uHpopMaTHKa» depe3 obecreyeHue BO3MOKHOCTU NMPHOOpPETeHHs M UCHOJIb30BaHUs Oojiee IiTyOOKHX
IeOMETPUUECKUX 3HAHUHA M JEHCTBHM, CHEU(PHUUHBIX I'€OMETPUM, U HEOOXOJUMBIX ISl YCHEIIHOTO
poheCCHOHATLHOTO 00pa30BaHMsI, CBAI3aHHOTO C MCIIOJIb30BAaHHEM MAaTEMaTHKH.

JlocTiokeHue eI OCBOSHUS POTrpaMMBbl 00ECTICUNBACTCS PEIICHHEM COOTBETCTBYIOIINX 3a/1a4.
[IpuoputeTHbIMU 3aauaMu OCBOeHUs Kypca «['eomerpum» Ha 6azoBom ypoBHe B 10—11 knaccax
SIBIISTIOTCSL:

— (opmupoBaHue MpeACTaBICHHUS O TEOMETPHM KaK YacTH MHUPOBOW KYJIBTYPHI M OCO3HAHHE €&
B3aMMOCBSI3U C OKPYKAIOIIM MUPOM;

— (opMupoBaHME MpeACTaBIEHUS O MHOTOIpAaHHMKAX M TejlaX BpAIIEHUS KaK O BaXXHEUIIMX
MaTeMaTHYeCKUX MOJEISIX, TO3BOJISIONIMX ONWCHIBATH W HM3Y4YaTh pas3HbIE SIBICHUS
OKpY’KaroIIero MUpa;

— (opMupoBaHHe yMEHHUs PpaCHO3HABaTh Ha 4YepTekax, MOJENAX M B pealbHOM MHpe
MHOTOTPaHHHKH U TeJla BPaIICHUS;

— OBJIAJICHHE METOJAMHU pELIeHMs 3aJad Ha MOCTPOEHHUS Ha M300pa)KEHUSAX MPOCTPAHCTBEHHBIX
uryp;

— (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH IOHSTHSMH O MHOTOTPAaHHUKAaX M Telax
BpAILEHNS U UX OCHOBHBIMU CBOWCTBaMH;

— OBJIAJICHHE AITOPUTMAMHU PEIICHHUSI OCHOBHBIX THIIOB 337a4; (opMHUpOBaHHE YMEHHS POBOJANUTH
HECIIOKHBIE JIOKA3aTeNbHbIE PACCY)KICHHS B XOJI€ PEIICHHS CTEPEOMETPUUYECKHX 3a/1a4 U 3a/1a4
C MPAKTHUYECKUM COJIepP’KaHHEM;

— pa3BUTHE WHTEIUICEKTYaJbHBIX W TBOPYECKUX CHOCOOHOCTEH OOydJaromuxcs, MO3HABATEIbHOMN
aKTUBHOCTH, UCCIIEIOBATEIHCKUX YMEHHUH, KPUTHIYHOCTH MBIIIUICHUS;

— ¢dopmupoBanne  (YHKIMOHAIBHOW  TPAMOTHOCTH, PEIIEBAHTHOH T'€OMETPUH:  YMEHHE
pacrio3HaBaTh MPOSIBJICHUS TEOMETPHUYECKHX TIOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W NPU U3YYEHHUH IPYTUX YUICOHBIX MPEIMETOB, TPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIHPOBaTh MX Ha S3bIKE I'€OMETPHHM U CO3/1aBaTh
TE€OMETPUUECKUE MOJIEIH, NPUMEHSITh OCBOCHHBIN TI'€OMETPHUYECKUH ammapar Ajis perieHHs



MIPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIPETUPOBATh U OLICHUBATH IMOJTYYECHHBIE PE3YJIbTATHI.

[IpuopuTeTHBIME 3a7jauaMu Kypca TE€OMETpHUH Ha YIUIY0JI€HHOM YPOBHe, DAaCIIUPSIONIMMH U
YCUJIMBAIOIIUMU Kypc 6a30BOT0 YpOBHS, SIBISIOTCS:

pacuMpeHre MpeiCTaBIeHUs] 0 TeOMETPUM KaK 4acTH MHUPOBOH KyJIbTyphl M (pOPMHpPOBAHUE
OCO3HAHHUA B3aMMOCBSA3U I'€OMETPUH C OKPYKAIOIIMM MHPOM;

dopMHupoBaHHE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypaX KaK O BaKHEHIIUX
MaTEMAaTHYECKUX MOJENIAX, IIO3BOJISIIOIIMX ONMCHIBAaTL W H3Y4aTh pas3HbIC  SBICHUS
OKPY’KarOIIero MUpa; 3HaHUE MOHATUIHOIO anmapara 1o paszaeny «CTepeoMeTpus» IKOJIbHOTO
Kypca r€OMEeTpHH;

dopMHupoBaHHE yMEHUS BJIAJETh OCHOBHBIMU MOHATHUSMHU O MPOCTPAHCTBEHHBIX (DUTYpax M HX
OCHOBHBIMHM CBOMCTBaMH; 3HaHUE TeopeM, (QOpMYyJI M yMEHHE HX HPHUMEHSATb, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

dopmupoBaHHE yMEHHs paclO3HaBaTh Ha YepTekaxX, MOJENAX M B peaJbHOM MHpe
MHOT'OTPaHHMKH U Tejla BPALICHMs; KOHCTPYUPOBATh FT€OMETPUUECKUE MOJIETIH;

(dopMHpoBaHHE MOHMMAHHS BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOCHUS MaTeMaTHYECKUX
TeopHii; GopMUpOBaHIE TOHUMAHHSI POJIH aKCHOMATHKH TIPU MPOBEICHUN PACCYKICHUH;
(dbopMupOBaHHE YMEHHS BIAJAECTh METOJAaMH JOKA3aTebCTB U AJITOPUTMOB PEILIEHUS; YMEHUS UX
IPUMEHSTh, IPOBOAMUTH JOKAa3aTEJIbHbIE PACCYXACHUS B XOJ€ PEUICHHUS] CTEPEOMETPUUYECKUX
3a7a4 M 3aJad  C IPaKTUYECKUM COJAepKaHMEM; (OpMHpOBAaHUE IPEACTABICHUS O
HEOOXOUMOCTH JO0Ka3aTeJbCTB IPU OOOCHOBAHMM MAaTEMAaTHMUYECKUX YTBEP)KIEHUN M POJU
AKCHOMAaTHKH B IIPOBEACHUM JENYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M  COBEPIICHCTBOBAHUE HHTEIUIEKTYaJlbHBIX W  TBOPYECKHX  CIIOCOOHOCTEN
oOyyaroluxcs, I03HAaBAaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIIbCKUX YMEHHM, KPUTUYHOCTHU
MBIILLICHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

dopmupoBaHne  (QYHKIMOHAIBHON  TI'PAaMOTHOCTH, PEJICBAHTHOM TE€OMETPHH:  yMEHUS
pacro3HaBaTh MPOSBICHUS TE€OMETPHUECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaIbHBIX JKU3HEHHBIX CUTYallMsIX U MPH U3YYEHUU JPYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAHUS pEAIbHBIX CHUTYyallUil, HCCIEI0BaHUs
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIMY [TOJIyYEHHBIX PE3YJIbTaTOB.

OcHoBHbBIC COACPIKATCIIbHBIC JIMHUU KYpCa «FCOMCTpI/II/I» B 10—11 kinaccax: ((MHOFOFpaHHI/IKI/I»,
«HpHMHe U IUJIOCKOCTH B TIPOCTPAHCTBCH, «Tema BpaIuCHUsA», ((BCKTOpBI U KOOpAUHATBI B

MIPOCTPAHCTBE» «JIBMXKEHUS B MPOCTPAaHCTBE» (Ha yriayOieHHOM ypoBHE). DOpMUPOBAHHUE JTOTMUECKUX

YMGHI/Iﬁ pacnpeacirsi€TCsa HE TOJBKO IO COACPIKATCIIbHBIM JIMHUAM, HO U 110 rogaM 06y‘ICHI/I$I Ha YpOBHC

cpenHero o0Iero oopa3oBaHusl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuebHOM miiaHe Ha u3yueHHe reoMeTpud Ha 6a30BoM ypoBHe otBoauTcs 102 vaca: B 10 knacce, —
68 yacoB (2 yaca B Hezento), B 11 kimacce — 34 yaca (1 yac B Hezednto ).

Ha u3ydenue yueOHoro kypca «l'eomerpusi» Ha yriay0JeHHOM ypoBHe oTBojautcs 204 yvaca: B 10

kiacce — 102 yaca (3 yaca B Henenmo), B 11 kmacce — 102 gaca (3 gaca B HeIeI0).

NJTAHUPYEMBIE TIPEAMETHBIE PE3YJIBbTATBI OCBOEHUSA
CUHXPOHW3UPOBAHHOU MPOT'PAMMBI KYPCA «TEOMETPHSI» 10 KJIACC



[IpenMeTHble pe3ynbTaThl W3y4eHUs TEOMETpUM Ha ©0a30BOM YPOBHE OPHEHTHPOBAHBI Ha
JOCTUKEHHE YPOBHSI MaTEMaTHUECKON IpaMOTHOCTH, HEOOXOUMOT0 JJis YCHEIIHOTO pelIeHus 3a7a4 B
peasibHOM JKU3HH U CO3aHUE YCIOBHM ISl UX OOIIEKYIbTYPHOTO Pa3BUTHSL.

OcBoenne yweOHoro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE CpeJHEro OOIIero oOpa3oBaHHA

JOJIDKHO obecneunBaTh JOCTHIKCHUC CIICAYIOIHX NPCIMCTHBIX 06p2130BaT€JIBHBIX PE3YyJIbTATOB:

Ha 6a30Bom ypoBHe

OnepupoBarh NOHATHAMM: TOYKA, NIPSIMAst, INIOCKOCTb.

[IpyMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHS M3 HUX NP PELICHUMM N€OMETPHUYECKHX
3aj1ad.

OnepupoBarh NOHATUAMU: NAPAILIEIbHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IUNIOCKOCTEH.
KnaccudunupoBaTs B3auMHOE PACHOI0KEHHUE MPSMBIX M INIOCKOCTEH B IIPOCTPAHCTBE.
OnepupoBaTh NOHATUSMU: IBYTPAHHBIA YToJl, IPaHU ABYI'PAHHOI'O yIia, peOpo JBYTPaHHOTO
yriia; JMHEHHBIN Yrojl ABYTPaHHOIO yIvia; TpagyCcHas Mepa JBYIPaHHOIO yIJIa.

OnepupoBaTb NOHATHUAMHU: MHOIOIPAHHUK, BBIIYKJIBIA W HEBBITYKJIBIA MHOTIOIDAHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IIPABUIIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BMJIBI MHOTOTPAaHHUKOB (IUpaMuJa; IMPU3Ma, MPSMOYIOJbHBIN
napasuiesnenurnes, Kyo).

KnaccuumupoBarh MHOTOTpaHHUKH, BBIOMpAsi OCHOBAHUS ISl KJIacCU(UKAINK (BBIITYKIIbIE
U HEBBIIYKJIbIE MHOIOIDAaHHUKH; IPABWIBHBIE MHOIOTPAaHHMKH; IPSAMBIE U HAKJIOHHBIE
IIPU3MBI, TapaJIeIIEIUIE Ibl).

OHepI/IpOBaTI) MOHATHAMU: CCKYyIasd IMJIOCKOCTb, CCHCHNEC MHOT'OI'PAHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYCHUH, UCIIOJIB3YsI METO/]] CJIE/IOB.

Ctpoutb ceueHHs: MHOI'OIPAaHHMKOB METOJOM CIIEJIOB, BBIIOJHSITH (BBIHOCHBIE) IUIOCKHUE
YEepTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemiate 3aaun Ha HaXOXKJIEHHE F€OMETPUYECKUX BEIMYHMH MO 00paslaMm WIH aIroOpuTMaM,
IIPUMEHSISI U3BECTHBIE aHAIMTUYECKUE METO/BI IPU PEIIECHUN CTaHJAPTHBIX MaTeMaTH4YEeCKUX
3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIY IBYMs TOYKAMH, OT TOYKH JO MPSAMOH, OT TOYKHU
J10 TUIOCKOCTH, MEXKY CKPELIUBAIOIIUMHUCS IPSIMBIMH.

Pemrate 3aaun Ha HaXOXKJEHHE MEOMETPUYECKMX BEIMUYUH MO oOpaslaMm WM alropuTMam,
IIPUMEHSS] U3BECTHBIE aHAIIUTUYECKUE METOBI IIPU PELICHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX
3ala4 Ha BBIYUCIICHUE YIVIOB MEXIY CKPELIUBAIOLIMMUCA IPSAMBI- MU, MEXAY NPAMOU U
IIOCKOCTBIO, MEXKY IIJIIOCKOCTAMM, ABYT'PAHHBIX YIJIOB.

Bbruuciare 00bEMBI M IJIOMIAU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MHUpaMuIa) C
IpUMEHEHHEM (OpMyJ; BBIUMCIATH COOTHOIICHHS MEXIy IUIOMaJsIMU IOBEPXHOCTEH,
00bEMaMU MOJ0OHBIX MHOTOIPaHHUKOB.

OnepupoBarh NOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U MJIOCKOCTh CUMMETPHH;
LIEHTP, OChb U TNIOCKOCTh CUMMETPHUH (DUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpumensTb  reomerpudeckue (GakTbl i pEHIeHHS  CTEPEOMETPUUECKHUX  3ajad,
MPEATNOJIAraloIMX HECKOJIBKO IIaroB PEIIEHUs, €CIM YCIOBUS NIPUMEHEHUS 3a/1aHbl B SIBHOU
dopme.

[IpuMeHATH mpocTEWIIMEe NPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI MU PEIICHUHN CTEPEOMETPUUECKUX 3aa4.

[IpuBoguTE mpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B MPUPOAE U  KU3HH,



pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh TOJIyYCHHBbIC 3HAHUSA Ha MPaAKTUKE: aHAJIM3UPOBATH peajlbHBIE CHUTYallUH U
NPUMEHITh U3YYEHHBbIE IIOHATHA B IIpOLlECCE IIOMCKAa PELIEHHs MaTeMaTHUYECKU
chopMyIUPOBaHHON MPOOJIEMBbl, MOJCIUPOBATh PeajbHble CUTYallUd Ha SI3bIKE T€OMETPHH,
HCCIEA0BaTh MOCTPOECHHBIE MOJEIH C UCIOJIb30BaHUEM I€OMETPUUECKUX MOHATUH U TEOPEM,
anmapata aireOpbl; pelmaTh MpaKTHYEeCKHE 3aJadyd, CBA3aHHbIE C  HAXO0XJICHHUEM
F€OMETPUYECKUX BEJIUYMH.

Ha yraiy0siennom ypoBHe

CBoOOAHO OMEpPHPOBATH OCHOBHBIMH IOHATHSIMH CTEPEOMETPHHM IPU PEIICHUH 3a1ad |
MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUU M CIECACTBUSI U3 HUX IPU PEUICHUH T€OMETPUYECKHUX
3ajad.

KrnaccudunupoBars B3aUMHOE pACIOJOKEHUE MPSAMBIX B TPOCTPAHCTBE; IIOCKOCTEH B
MPOCTPAHCTBE; MPSIMBIX U IIJIOCKOCTEW B IPOCTPAHCTRBE.

CBOOOJHO OMEpUPOBATh TOHSTHSIMH, CBSI3AHHBIMH C YyIJIaMH B TPOCTPAHCTBE: MEXKIY
MPSAMBIMH B IPOCTPAHCTBE; MEXY HNPSIMOM U INIOCKOCTBIO.

CB0O0OIHO OTIEPUPOBATH MOHITHIMHY, CBI3aHHBIMU C MHOTOTPaHHUKAMHU.

CBoOogHO pacmo3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TpU3Ma, MHPAMHJA,
MPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KiaccuduiupoBats MHOTOTpaHHUKH, BBIOWpasi OCHOBAHMS JIJIS KJIaCCU(PUKAIIUH.

CBOOOTHO OMEpUPOBATh TIOHATHUSMHU, CBSI3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO.

BrinonHsaTe mapaienbHOe, IEHTPAJbHOE W OPTOTOHAJIBHOE MPOCKTUpOBaHUE (GUTYp Ha
IJIOCKOCTh; BBITIOJTHSITH H300payKeHUsT GUTYP Ha TUIOCKOCTH.

CTpouTh CEYCHHS MHOTOTPAHHHMKOB PA3JIMYHBIMA METOJAaMH, BBINOJHATH (BBIHOCHBIC)
IJIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHU3Y.
Breraucnars IJIOIIAAN  IIOBEPXHOCTEMN MHOTI'OTPaHHUKOB (mpusma, nMpamuja),
TE€OMETPUUYECKUX TeJl C IPUMEHEHHEM (HOPMYIL.

CB00OHO OTepHpOBaTh MOHATUSAMU: CUMMETPHS B MPOCTPAHCTBE; IIEHTP, OCh U IIOCKOCTh
CUMMETPHUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

CBoOOAHO oOmEepUpOBaTh TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpJAWHATaM B
IIPOCTPAHCTBE.

BrInosHATE EHCTBUS HAJl BEKTOPAMHU.

Pemarr, 3amaum Ha J0Ka3aTelbCTBO MAaTEMATHMYECKHX OTHOIICHMH M HaXOXJICHUE
F€OMETPUYECKUX BEIIMYHMH, MTPUMEHSSI MU3BECTHBIE METOJIbl MPU PEIICHUH MATEMATHYECKHX
3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CII0KHOCTH.

[IpumenATh mNpoCTEHIINE IPOTPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CHUCTEMBI IPU PEIICHUU CTEPEOMETPUYECKHUX 3a]1a4.

W3Bnekarh, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH WH(GOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCKUX GUTypax, MPeACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX.

[IpumenATh TONMYyYEHHBIE 3HAHUS Ha IPAKTUKE: CPABHUBATH W aHAJIU3UPOBATh pEajIbHbIC
CUTyallUl, TPUMEHSITh U3YUYECHHBIE NMOHATHS B IPOLIECCE MOUCKA PELICHHUS MATEMaTUYECKU
chopMyITUPOBaHHON MPOOIEMBI, MOJCIUPOBATh PeaNbHbIE CUTYallUd Ha SI3BIKE TEOMETPHH,
HCCIIEIOBATH IIOCTPOEHHBIE MOJENH C UCIIOIB30BAHUEM F€OMETPUUYECKUX MOHITHH U TEOPEM,
anmaparta aiareOpel;, pemarh MPAKTHYECKUE 3a]add, CBSI3aHHBIE C HAXO0XKJICHHEM



F€OMETPUYECKHUX BEIUYHH.
Hwmerb mpeacTaBieHUss 00 OCHOBHBIX ATanax pPa3BUTUS FEOMETPHM KaK COCTaBHOM YacTH
¢byHIaMeHTa pa3BUTHS TEXHOJIOTUH.

INTAHUPYEMBIE ITPEIMETHBIE PE3YJIBbTATBI OCBOEHUAA

CUHXPOHU3UPOBAHHOM ITPOT'PAMMBI KYPCA «TEOMETPHSI» 11 KJIACC

[IpenmerHbie pe3yibTaThl H3YYEHUS TEOMETPHM Ha 0a30BOM YpOBHE OpPHUEHTHPOBAHBI Ha

AOCTHUIKCHUC YPOBHA MaTeMaTHU4EeCKOMH rpaMOTHOCTH, HGO6XO[[I/IMOI‘O AJid YCIICHIHOI'O pCUICHUA 3a1a4 B

peanbHOM KU3HU M CO3TaHUe YCIIOBHH I UX OOIIEKYIbTYPHOTO Pa3BUTHS.

OcBoenne yuebHOro Kypca «l'eomeTpus» Ha 0a30BOM YPOBHE CpETHETO OOIIero o0pa3oBaHUS

JOJI2KHO obecreynBaTh JOCTHIKCHUE CIICAYIOIINUX ITPEAMETHBIX 06p330BaTeJ'II>HBIX PE3YIbTATOB:

Ha 6a3oBom ypoBHe

OnepupoBarh NOHATUAMU: TOUKA, NIPsAMas, INIOCKOCTb.

[IpUMeHSTh aKCMOMBI CTEPEOMETPUM M CIEACTBHSI U3 HUX INPU PELIEHUM N€OMETPUYECKHX
3ajad.

OnepupoBaTh NOHATUSAMHU: N1APAJUIETBHOCTD U MEPIEHIUKYIIPHOCTD NPSIMBIX U IJIOCKOCTEH.
KnaccuuuupoBaTb B3aMMHOE PaCHOI0XKEHHUE IPSAMBIX M IIIOCKOCTEH B IPOCTPAHCTBE.
OnepupoBaTh NOHATHUAMU: IBYTPAHHBIN Yrojl, TpaHU JBYTPaHHOIO YIia, pedpo ABYTPaHHOIO
yriia; TMHEHHBIN yroy JBYrPaHHOIO yIJla; TpajyCHas Mepa JABYTPaHHOIO yrIja.

OnepupoBaTh NOHATHUSMU: MHOIOTPAHHUK, BBINYKJIBIH W HEBBINYKJIBIH MHOIOIPAaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUIIbHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUIbBl MHOTOTPAaHHUKOB (MHMpaMuja; NpU3Ma, HPSIMOYTOJIbHBIH
napajuiesnenumnesn, Kyo).

KnaccuunupoBaTb MHOTOTpaHHUKH, BBIOMpast OCHOBAHUSA JJIs KiacCU(UKAUK (BBITYKIIbIE
U HEBBINYKJIbIE MHOTI'OI'DAaHHHMKH, IpPaBUIbHbIE MHOIOIPDaHHMKM; INpsSMbIE U HAKIOHHBIE
MIPU3MBI, TapAJUICICTUIIE/IbI).

OnepupoBarh NOHATHAMM: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHIIMIIBI IOCTPOEHUS CEYEHUH, UCIIOJIb3Ysl METO/I CJIEJIOB.

Crpouth ceueHuss MHOIOIPAHHHUKOB METOJIOM CJI€JIOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHH3Y.

Pemrate 3aaun Ha HaXOXKJEHHE FEOMETPUYECKUX BEIWYHMH MO 0oOpas3liaM WM aJrOpUTMam,
MIPUMEHSISI U3BECTHBIE aHAIMTUYECKUE METO]Ibl IPU PEIIEHUH CTaHJAPTHBIX MaTeMaTHYECKUX
3aJ1a4 Ha BBIYMCIICHUE PACCTOSHUNA MEXAY JABYMS TOUKAMM, OT TOUKH /10 MPAMOM, OT TOUYKU
710 TJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMHUCS MPSIMBIMU.

Pemarp 3amaun Ha HaXOXKJI€HUE F€OMETPUUYECKUX BEIMYMH MO0 00pasliaM WK aJropuTMam,
MIPUMEHSIS] U3BECTHBIE aHAIMTUYECKHE METO/Ibl MPU PEIICHNUN CTaHAApTHBIX MaTeMaTHYECKUX
3a/lad Ha BBIYMCIIEHUE YIJIOB MEXAY CKPEIIMBAIOIIMMUCS NPSMbI- MU, MEXAY NPAMON U
IJIOCKOCTBIO, MEXTY MJIOCKOCTSAMU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M MIJIOLIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpaMuia) ¢
MpUMEHEHUEM (OpPMYJ; BBIYHCIATH COOTHOIICHMS] MEXIY IUIOMIAJIMU TOBEPXHOCTEH,
00BbEMamMH MOAOOHBIX MHOTOIPAHHUKOB.

OnepupoBarh MOHATHUSAMHU: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U MIOCKOCTh CHMMETPUH;
LEHTP, OChb U IIIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBATE M HHTEPIPETHPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX



reOMETPHUCCKUX (DUTYpax, MPEICTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

[MpumensiTh  TeomMeTpudeckue (GakThl I PEHICHUS  CTEPEOMETPHYSCKHUX  3ajad,
MIPEIOJIATAIONINX HECKOJBKO IIar0B PEIICHUS, €CIIM yCIOBUS MPUMEHEHUS 3a7aHbl B SBHOU
dbopwme.

[IpuMeHsITh TpOCTEHIINE MPOrpaMMHBIC CpPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPEOMETPHUCCKUX 3a7ad.

[IpyBOIUTH, TpPHUMEPHI MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B TPUPOJE U  IKU3HH,
pacro3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh TONyYEHHBIC 3HAHHWS HA MPAKTHKE: aHAIM3HPOBATH PEaJbHBIC CUTYallUd |
MPUMEHITh W3YYCHHBIC TIOHSITHS B TMPOIECCE IOUCKA PEHICHHS MaTeMaTHYECKU
chOopMyIUPOBAHHON MPOOIEMBI, MOACIUPOBATh PEATbHBIC CUTYAIlUU HA S3BIKE TCOMETPHH,
HCCIIeIOBATh TOCTPOCHHBIE MOJICTH C UCIIOJIb30BAHHEM T€OMETPUUICCKUX TIOHATUN B TEOPEM,
anmapara anareOpbl; pemaTh MPAKTHYEeCKHE 3aJadd, CBS3aHHBIE C HAXO0XJICHUEM
TC€OMETPHUYCCKUX BEITHMYHUH.

Ha yriy0/jieHHOM ypoBHe

CBOOOJTHO OMEpPUPOBATH OCHOBHBIMH TOHSTHSIMH CTEPEOMETPUHU IPU PEIICHHH 33a1ad U
MIPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUU.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHU U CJECACTBUS M3 HUX MPU PEHICHUU T'€OMETPUUYECKUX
3ajad.

KrnaccudunupoBars B3aUMHOE paCHOJOKEHHE MPSAMBIX B MPOCTPAHCTBE; IJIOCKOCTEH B
MIPOCTPAHCTBE; MPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.

CB0OOOJHO oOMEepUpOBaTh MOHSTHUSMH, CBS3aHHBIMH C yIJIaMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE; MKy MPSIMOU U IJIOCKOCTBIO.

CB00OHO OnIEpUPOBATH MOHATHSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMHU.

CBOOOJTHO pacrio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHHMKOB (TPU3Ma, IHPaMHJA,
MPSIMOYTOJIbHBIN Mapaienenumne, Ky0).

KnaccudumupoBats MHOTOTpaHHUKH, BBIOWpasi OCHOBAHUS JIJIs KJIaCCU(PUKAIIUN.

CBoOOMHO oOmepupoBaTh TOHATUSAMHU, CBSI3AaHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
IJI0CKOCTBIO.

BreimonHsATe mapasuienbHOe, HEHTPadbHOE W OPTOTOHAIBHOE MPOEKTHpOBaHUE (GUTYp Ha
IJIOCKOCTh; BHITMIOJHITH U300paXkeHUs! GUTYp Ha TUIOCKOCTH.

CtpoutTh cedeHHss MHOTOTPAHHHKOB pA3IUYHBIMH METOJAaMHU, BBIMOITHITH (BBIHOCHBIEC)
IJIOCKHE YePTEkKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BHJ CBEPXY, COOKY, CHU3Y.
Beluucnsate  miomamd  MOBEPXHOCTEH  MHOTOTPAaHHUKOB — (MpuU3Ma,  MHUpaMuia),
TE€OMETPUUYECKUX TEJl C MPUMEHEHHEM (HOPMYIL.

CBoOOAHO OmepupoBaTh MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U MJIOCKOCTH CUMMETPHUH (PUTYPHI.

CBoOoaHO oOmepupoBaTh TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpJIWHATAM B
MIPOCTPAHCTBE.

BoinonHsaTe A€CTBUA HaJl BEKTOPaMHU.

Pemate 3amaun Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIIEHUM M  HAXOXKJCHUE
F€OMETPUUYECKUX BEJIIMYMH, MPUMEHSISI U3BECTHBIE METOJIbl MPH PEIICHHUH MaTEMaTUYECKHUX
3a/1a4 MOBBIILIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH.

[IpuMeHATh TIpOCTEHIIME MPOTPaMMHBIC CPEJICTBA M AJICKTPOHHO-KOMMYHUKAITMOHHBIC
CUCTEMBI MPU PEIICHUHN CTEPEOMETPUUECKUX 3aau.



— W3Bnekath, mpeoOpa3oBbIBaTh M WHTEPHPETHUPOBATH HH(YOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoOMeTpHUECKUX (PUTypax, MpeICTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

— IIpuMeHATh TNOJyYEHHbIE 3HAHUS HA NPAKTUKE: CPAaBHUBATh M aHAJIU3UPOBATh DPEAJIbHBIC
CUTYyalluy, IPUMEHATh W3YYECHHBIE MOHATUS B IPOLIECCE MOMCKA PELICHUS MaTeMATUYECKU
copMynHpOBaHHOW MPOOIEMBI, MOACTUPOBATh PEATbHbIE CHUTYyallUd Ha S3bIKE T€OMETPHUH,
HCCIIEI0BaTh IOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHIATUH U TEOPEM,
anmapata aireOpbl; pelmaTh MpPakTHYEeCKHe 3aJadyd, CBA3aHHbBIE C  HAXO0XJICHHUEM
F€OMETPUYECKUX BEJIUYMH.

— Hmers mpencraBieHus 00 OCHOBHBIX 3Talax pa3BUTHUsS I'€OMETPUM KaK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHIL.

COJAEPKAHUE YYEBHOI'O KYPCA «'EOMETPHS» B 10 KIACCE
Ha 6a3oBom ypoBHe

[IpsiMbIe 1 MJIOCKOCTH B TPOCTPAHCTBE

OcHOBHBIC TOHSTHUSI CTepeoMeTpuu. Touka, mpsMasi, IIOCKOCTh, MPOCTpaHCTBO. [loHsTHEe 00
aKCHUOMAaTUYECKOM IIOCTPOEHUH CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUM M CIEACTBHUS U3 HUX.
B3auMHOe pacnosiokeHHME TOPSMBIX B MIPOCTPAHCTBE: IEPECEKAIOIIUECS, NapajUielbHble U
CKpELIUBAIOIINECS MPSIMBIE.

[TapamnenbHOCT MHPSAMBIX M IUIOCKOCTEH B NPOCTPAHCTBE: MapaljiesibHbIE MpPsSIMbIE B
MIPOCTPAHCTBE, MAPALICIBHOCTh TPEX MPSAMBIX, MAPAIICTBHOCTh NPSIMOM U IUIOCKOCTH. YTIIBI C
COHAMPABJICHHBIMUA CTOPOHAMH, YTOJI MEXKYy MPSIMBIMHA B IIPOCTPAHCTBE.

[TapannenbHOCTh MIOCKOCTEN: MapayIeIbHbIE INIOCKOCTH, CBOMCTBA MapaJUIEIbHBIX MJIOCKOCTEM.
[Tpocreiimme mpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPAdP, KyO, Mapajuienenumne, NoCTpOSCHHE
CEUYECHUU.

[lepneHAUKYISIPHOCTh NMPSAMONW U IUIOCKOCTHU: IMEPHEHAUKYISPHBIE IMPSMbIE B MPOCTPAHCTBE,
MpsIMbIE MTApaJUICIbHbIE U MEPIEHIUKYISPHBIE K MIIOCKOCTHU, MIPU3HAK MEPIEHIUKYISIPHOCTU NMPAMON U
MJIOCKOCTH, T€OpEMa O MPSIMOM MEPHEHIUKYISIPHOUILUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJd MEXKIY
NpsIMOM U TJIOCKOCTBIO, JBYI'PAaHHBIM YIoJl, JTUHEWHBIA Yroja AByrpaHHoro yria. [lepnenaukynsp u
HAKJIOHHBIE: PAaCCTOSIHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHUE OT MPSIMOM IO MJIOCKOCTH, MPOEKIUS
(¢urypsl Ha TUIOCKOCTh. [lepneHAMKYISIPHOCTh TUIOCKOCTEW: MPHU3HAK MEPHNEHIUKYISIPHOCTA ABYX
mrockocteil. Teopema 0 TpEX MepreHIUKYIIsIpax.

MHororpanHuKu

[TonsiTie MHOTOTpaHHHKA, OCHOBHBIC AJIEMEHTHl MHOTOTPAHHHKA, BBIMYKIIBIE M HEBBIMYKIIbIC
MHOT'OTPaHHUKH, pa3BEPTKa MHOTOTPaHHUKA.

[Ipusma: n-yromnbpHas mpu3Ma, TPAaHU W OCHOBAHHUS NPHU3MBbI, MpsMas U HAKIOHHAsA MPU3MBIL,
OOKOBas UIOJIHASL TOBEPXHOCThH IPU3MBI.

[Tapannenenunen, mpsMOYTONbHBIN Napauienenunen deaepanpHas padoyasi mporpaMma |[d ero
cBoiictBa. [lupamuma: n-yrompHas MUpamMuia, TPaHW W OCHOBAaHHME MHUPAMHJIBI, OOKOBas W TIOJTHAs
MMOBEPXHOCTh THUPaMUbI, MPABWIbHAS W yceU€HHAs TUpaMuaa. DJIEMEHTHI MPU3MBI M THPAMUIBI.
[IpaBunbHBIE MHOTOTPaHHUKH: TOHSATHE TPABWJIBHOTO MHOTOTPpAaHHMKA, TpaBWIbHAs TIpU3Ma |
MpaBUJIbHAS MUPAMUIA, TIPABIIIbHAS TPEYTOJIbHAS MUPAMU/IA U TTPABUIIBHBINA TETpadap, Kyo.

[IpeacraBnenreo MpaBUIBHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOoJeKa’ap W uxocadp. CedeHus
MIPU3MBI U TUPAMUJIBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENIBHO TOUKH, MPSMOM, INIOCKOCTU. DJIEMEHTBI



CUMMETPUH B IUPaMHUJaX, NapauIeICIUIe1aX, TPaBUIBHBIX MHOTOTPaHHUKAX. BbIunciIeHre 2J1€MEHTOB
MHOTI'OIPaHHHUKOB: pEOpa, AUaroHaau, yribl.

[Tnomans OOKOBOW TIOBEPXHOCTH H TIOJHOW TIOBEPXHOCTH TMPSAMOW TPHU3MBI, ILJIOIMIAb
OCHOBaHHUH, TeopemMa O OOKOBOH MOBEPXHOCTH MpPsMOH mpu3Mbl. [lnomans G0KOBOW MOBEPXHOCTH U
MOBEPXHOCTU TPABWIBHOW NUPAaMUAbI, TEOpeMa O IUIOM@AAM yced€HHoW mnupamuabl. [lonarue 00
06béme. OOBEM TUPAMUIBI, TPU3MBI.

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXKAY IUIOMIAIMHI TOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEIL.

Ha yriy0/jeHHOM ypoBHe

[Ipsimble ¥ TUIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE MOHATHA cTepeoMeTpur. Touka, mpsimMasi, INIOCKOCTh, MPOCcTpaHcTBO. [TonsATue 00
aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIICJCTBUS U3 HUX.

B3auMHOe pacnosiokeHue INpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIUecs, IMapaulelIbHbIE U
cKpeluBawomuecs npsimble. [Ipu3Haku ckpemuBaromuxcst npsAMbiX. llapamienbHoCcTs HpSIMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: NapajulebHbIE NPSAMBIE B IPOCTPAHCTBE, MAPaLIEIbHOCTh TPEX MPSIMBIX,
napajuieNIbHOCTh NMPSMOM U II0cKocTH. [lapaienbHoe U eHTpalbHOE TPOEKTUPOBaHKE, H300pakeHe
¢uryp. OcHOBHBIE CBOWCTBA MapaJljIebHOIO MpOoeKTUpoBaHus. V3o00pakeHue Guryp B mapajuieabHOU
IIPOEKIMH. YTIIbl C COHANpPaBICHHBIMA CTOPOHAMM, YTOJI MEXKIY IpSAMBIMH B IIPOCTPAHCTBE.
[TapayienpHOCTB IVIOCKOCTEN: MapaJuIeNIbHbIE IIIOCKOCTH, CBOMCTBA MTAPAJUIEIIBHBIX INIOCKOCTEH.

[Ipocrelimme NPOCTpaHCTBEHHbIE (GUIYphl HA IUIOCKOCTH: TETPadAp, HapajuiesienuIe],
nocrpoeHue ceueHuil. llepneHAMKYISIpHOCTh MPSAMON M IJIOCKOCTH: MEPHEHAMKYJISPHBIE NPSMbIE B
IIPOCTPAHCTBE, IMpsIMbIE  MapaJJICJIbHbIE W NEPHEHIUKYISIpHbIE K  IJIOCKOCTH,  IpU3HAK
NEPIEHIUKYIIIPHOCTA IPSIMOW U IUIOCKOCTH, TE€OpeMa O MpPSIMOW MNEPHEHIUKYJIAPHOU IJIOCKOCTH.
OproronansHOe nIpoekTupoBanue. lleprneHuKyisap 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH A0 IUIOCKOCTH,
paccTosiHHE OT NPSAMOM 10 IUIOCKOCTH, IMpOeKUus (GUrypbl Ha IUIOCKOCTh. lleprneHaukynspHOCTh
IUIOCKOCTEN: MPU3HAK NMEPIEHANKYISIPHOCTH JBYX IIIIOCKOCTER. Teopema 0 TpEX neprneHauKyIspax.

VYIubl B IPOCTPAHCTBE: YroJl MEXKIY IMPSAMON U IUIOCKOCTBIO, ABYTPaHHBIM YroJl, JIMHEWHBIN
yron JByrpaHHoro yria. TpéxrpaHHsli W MHoOrorpaHsHble yribl. (CBONCTBAa IUIOCKHUX YIJIOB
MHoOrorpaHtHoro yria. CBoHcTBa IUIOCKMX U JIBYITPAaHHBIX YIJIOB TpPEXIPAHHOrO yria. TeopeMsl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpanHuku

Bunel MHOrOrpaHHHKOB, pa3BEpTKa MHOTorpasHuka. IIpusma: n-yroapHas npusma, npsaMas u
HaKJIOHHAsl MpHU3MbI, OOKOBas M MOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, npsMOYroJbHBIN
napajuleJienunes M ero cpoicrBa. Kpargaiilime nmyTM Ha THOBEPXHOCTH MHOTOTpaHHHMKa. Teopema
Oinepa. [IpoctpanctBenHas Teopema Iludaropa. [lupammaa: n-yrompHas nmupamuia, OpaBUiIbHAs U
yceu€HHas nupamupl. CBolicTBa pédep 1 OOKOBBIX IpaHEl MPABUIIbHON MUPaMU/IbI.

[IpaBuiibHBIE MHOTOIPAaHHUKM: MpaBWIIbHAS MPU3Ma M MpaBWIbHAs MUpaMHUAA, IPaBUIIbHAsS
TpeyrojbHasi MNHpaMUAa W TPaBUIbHBIA  TeTpa’ap, KkyO. IlpeacraBieHue o MpaBUIBHBIX
MHOT'OTPaHHUKAX: OKTa’Ap, JOJEKadIp U UKOCAP.

Bbruuciienue 371€MEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yriel. Ilnomans GoxoBoi
MOBEPXHOCTU M TOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IUIONIAJb OCHOBAaHUHM, Teopema O OOKOBOM
MOBEPXHOCTU MpsiMOM mpu3Mbl. Ilmomanbs OOKOBOM MMOBEPXHOCTH M TOBEPXHOCTH MPAaBUIBHOMN
MUPaMHM/Ibl, TEOPEMA O IUIOIIAIN YCEUYEHHON TUPAMUIBI.

CumMMeTpust B IPOCTPAHCTBE.



DJeMEeHThl CHUMMETPUU TPAaBUIBHBIX MHOTOTpaHHUKOB. CHUMMETpUs B MPaBUIHHOM
MHOTOTpaHHHUKE: CHMMETpHUSl Napajuieienunena, CHUMMETPHUs MpaBWIbHBIX MPU3M, CHMMETPHS
MPaBWJIbHOM MHpPaMUIbIL.

BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJIEBOI'O BEKTOpA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABICHHbIE U IPOTUBOIOIOXKHO HAIPABICHHBIEBEKTOPHl. PaBEHCTBO BEKTOPOB.
JleficTBUSI ¢ BEKTOpaMH: CIOXKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXXEHUE
BeKTOpa Ha uncio. ColcTBacinoxkeHus: BeKTopoB. CBOMCTBa YMHOXKEHHS BeKTopa Ha yucio. [lonstue
KOMIUTaHapHbIe BeKTOpbl. [Ipu3Hak komIutaHapHoCcTH TpEX BekTopoB. [IpaBmio mapamienenumnena.
Teopema 0 pasznoxeHHUH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopam. [IpsMoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. KoopnuuaTel BekTopa. CBSI3b  MEXKAYKOOpAMHATAMH BEKTOpa H
KOOpJMHATaMH TOYEK. YTOJI MeXay BekTopaMu. CKallIpHOE NMPOU3BEACHUE BEKTOPOB.

COAEPXAHUE YYEBHOI'O KYPCA «I'EOMETPUS» 11 KITACCE
Ha 6a3oBom ypoBHe:

Tena BpamieHus

Hunuaapudeckas TMOBEPXHOCTh, 0Opa3ymoliue MNHIMHAPUYECKOW TMOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEepXHOCTH. LlunuHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 00pa3yromas U OCh,
iouaib OOKOBOM M MOJTHON OBEPXHOCTH.

Konnyeckass moBepXHOCTb, 00pa3ylolIe KOHMYECKOH IMOBEPXHOCTH, OCb M BEpIIMHA
KOHHYeCKOW moBepxHOCTH. KoHyc: ocHOBaHME M BepIlMHA, 00pasyrouias U och, IUIoLiaab OOKOBOU U
TMIOJTHOM IMMOBEPXHOCTH. Y CCUEHHBI KOHYC: 00pa3yIoIUe 1 BHICOTA, OCHOBAHUS U OOKOBAsi IOBEPXHOCTD.

Chepa u map: meHrp, paguyc, auameTp, IUIOMAAL MOBepxHOCcTH cdepsl. B3aumHoe
pacnosoxeHue chepsl U MIOCKOCTH, KacaTelabHas MIOCKOCTh K cdepe, miomaas chepsl. M300paxkenue
TeJ BpalleHHsl Ha TUI0CKOCTH. Pa3BépTka nuIuHApa U KOHyca.

KoMOuHanmu ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMUCAHHBIN OKOJIO CQEpHI,
cdepa, BucaHHas B MHOTOTPaHHUK, UK Teso BpanieHus. [lorstue o6 o0béme.

OcHoBHBIE cBOCTBa 00BEMOB Tell. TeopeMa 00 00bEME TPSAMOYTOJIBHOTO MapajlieNenuIea
u caeactus u3 He€. O0BEM muHHApa, KoHyca. O0BEM 1m1apa u 1miomab chepsol.

[Tonobuble Tena B mnpoctpaHcTBE. COOTHOUIEHMS] MEXAY IUIOMIAAIMU IOBEPXHOCTEH,
o0bEMamMu MOAOOHBIX TEI.

Ceuenuss umiaMHApa (mapajjielbHO M MEPIEHAMKYISIPHO OCH), CEYEHHs KOHyca
(mapasuieabHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEpIIMHY), CEUYSHUS 11apa.

BexkTopel M KOOpAMHATBl B NPOCTPAHCTBE BeEKTOp Ha IUIOCKOCTM W B IPOCTPAHCTBE.
CrnoxeHue M BBIUNTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4HUCIIO. Pa3nokeHue BeKTOopa Mo TpEM
HEKOMIUTaHapHBIM BekTopaMm. [IpaBuio napannenenunesna. Pemenue 3a1ay, cBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUI C BEKTOPaMHU.

[IpssMmoyronbHas cucrema KoopauHAT B npoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiimmue
3aJlayd B KOOpAMHATax. YToi Mexay BekTopamu. CkalsipHOE MpOU3BeAEeHHE BEKTOPOB. Boruncienue
YJIJIOB  MEXJIYy TMPsSMBIMA M IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOA TpU  pEHICHUH
reOMETPUUYECKUX 3aau.

Ha yriy0senHom ypoBHe



Tena BpaieHus.

[ToHATHS: UMIAMHOpPUYECKAas  TOBEPXHOCTh, KOHWYECKas TOBEPXHOCTh,  chepuueckas
MMOBEPXHOCTh, OOpa3yrolue MoBepxHOCTEeW. Tema BpamieHWs: MWIMHIAP, KOHYC, YCEUYEHHBIH KOHYC,
chepa, map. BzammHoe pacmonoxkeHnue cdepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakeHre Ten BpalleHUs Ha IJIOCKOCTU. Pa3BépTka mmwimmuapa M KoHyca. Cummerpust cdepsl u
mrapa.

O6vém. OcHoBHble cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYrOJIHHOTO
napauiesienumnena u cieactus u3 He€. OOBEM NpsSMON U HAKIIOHHOW NPU3MBI, IWJIHHPA, THPAMUIBI U
KoHyca. O0BEM 1mapa U mapoBOro CerMeHTa.

KomOuHammu Ten BpalieHWs U MHOTOTPAHHUKOB. [Ipu3Ma, BIUCaHHAs B IMJIMHIP, OMHCAHHAS
okoyio mumHapa. [lepecedenue chepsl u mapa ¢ miockocThio. Kacanue mapa u cdepsl MIOCKOCTHIO.
[ToHsATHE MHOTOTPaHHMKA, OMMMCAHHOTO OKOJIO cepbl, Chephl, BIUCAHHON B MHOTOTPAaHHHUK HIIU TEJIO
BpAlLLCHUS.

[Tnomane MOBEPXHOCTH WWIMHIpA, KOHyca, Iuiomans cdepsl u e€ yacteir. [lomoOume B
npoctpanctBe. OTHomeHUE 00BEMOB, TUIONIAIEeH MOBEepxHOCTEeH MoMoOHBIX (uryp. [IpeodpazoBanue
noo0usi, romoteTus. Perenune 3a1a4 Ha TNIOCKOCTH € UCTIOIB30BAaHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHHe ce4eHUH MHOTOTPAHHMKOB M TEJ BPAIICHUS: CEUYCHUS IMIIMHApA (MapauieibHO U
NEPIICHIUKYIIIPHO OCH), CEYCHHUsSI KOHYyca (MapajuieIbHOE OCHOBAHHIO U IMPOXOJIAIIEe Yepe3 BEPIINHY),
CCUCHHMsI 11apa, METOJbI IMOCTPOCHUSI CEYCHUI: METOJ| CJICIOB, METOJ BHYTPCHHEIO MPOCKTUPOBAHUS,
METOJI IIEPEHOCA CEKYIICH MIOCKOCTH.

BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE.

Bextopel B mpoctpancTtBe. Omepanuu Hajl BeKTOpamMH. BeKTOpHOE YMHOKEHUE BEKTOPOB.
CpoiicTBa BekTOpHOro yMmHOXxeHus. IIpsimoyronpHas cuctemMa KOOpJAMHAT B MPOCTPAHCTBE.
Koopaunatel Bekropa. Paszmokenume BekTopa 1o 06asucy. KoopImHATHO-BEKTOPHBI METOA IpH
pCIICHUH TEOMETPHUECKUX 3a]1au.

JIBYOKEHUS B IPOCTPAHCTBE.

JBwxkenus npocrpancTBa. OrtoOpaxenus. [IBuwkeHuss u paBeHcTBO ¢Guryp. OOmme cBoiicTBa
IBUKCHWM. BuUIbl NBIKEHUN: MapaiieNbHbIl TMEpPeHoC, IEHTpadbHas CHUMMETpPHs, 3epKajbHas
CUMMETpHUS, HOBOPOT BOKPYT npsiMoit. [IpeoOpa3zoBanus nogobus. [Ipsmas u cdepa Ditnepa.



TEMATUYECKOE IUIAHMPOBAHUE YYEBHOI'O KYPCA

10 KJTACC

basosbiii ypoBensb (70 yacoB)

Yrayo6aennblii ypoBenb (105 yacoB)

Hasanue paznena (Tembl)
Kypca, (KOJIMYECTBO YacOB)

OCHOBHOE coJepKaHUE

HasBanue paznena (Tembl)
Kypca, (KOJIMYECTBO YacOB)

OcHOBHOE cofiepKaHHe

BBeneHue B CTepeoOMETpHIO
(10 4)

(OCHOBHBIC TIOHSITHS CTEPEOMETPUU: TOYKA,
npsiMasi, INIOCKOCTbh, pocTpancTBo. [IpaBuia
M300paKeHNs Ha pUCYHKAX: H300paKeHUs
MUIOCKOCTEH, MapajIeIbHBIX TPSMBIX
(OTpPE3KOB), CepeAMHBI OTPE3KA.

[MonsaTHs: MepeceKaronuecs MIOCKOCTH,
[ePECEKAIOIINECS MPSMast U TUIOCKOCTb.
3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
M300paKeHIEe MHOTOTPaHHUKOB HA PUCYHKAX,
Ha MPOEKIMOHHBIX YepTexax. HauanpHbie
CBe/ICHUs 0 KyOe v MupaMujie, X Pa3BEPTKU U
Mosienu. CeueHuss MHOTOrpaHHHUKOB.
[ToHsiTHE 00 AKCHOMATHYECKOM OCTPOSHUU
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U
CJIEZICTBUS U3 HUX

BBenenue
B CTepeoMeTpHIo (24 u)

OcHosHble npoCmpancmeeHuvle Gpuzypul.
[ToHSITHS cCTEepeOMETPHH: TOUKA, TIpsiMas,
MIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBuJia U300paKEHUsI Ha PUCYHKE
TUIOCKOCTH, NMapaJuICIbHBIX TPSIMBIX
(OTpe3KOB), cepeMHBI OTpE3Ka.

[ToHsATHS: IepeceKaroIecs MIOCKOCTH,
MEePECeKArOIINEcs MPsMasi v TIOCKOCTB;
MOJYIIPOCTPAHCTBO.

MHOTOrpaHHUKH, N300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OBEKTOB.

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJICZICTBUS U3 HUX.

Cnocobul 3a0anus NpsSmMbIX U NIOCKOCMEl 8
npocmpancmee.

O603HaueHUsL NPAMBIX U NIOCKOCMEL.
Ceuenus. M3o6pascenue ceuenuii
nupamuowl, Kyoa u npusmsl, KOMopbwle
npoxoosam uepes ux péopa. Mzobpasxcenue
nepeceuenust NOJYUeHHbIX NIOCKOCMEL.
Packpawiuganue nocmpoeHHbIX cedeHull
paznvimu yeemamu. Memoo crnedog 0
nocmpoenus ceuyenuu. Ceoticmsea
nepeceuenuti nPAMbIX U NIOCKOCMell.
Ilocmpoenue ceuenuil 6 nupamuoe, Kyoe no
mpém mouxkam Ha péopax. Cozoanue
BLIHOCHBIX Yepmedicell U 3anich Uazos

1noOCmMpOEHRUAl.




[ loemopenue nianumempuu. Teopema o
nponopyuoranbHulx ompeskax. [looooue
mpeyeonbHuxkos. Teopema Menenas.
Pacuémul 6 ceueHusix Ha GbIHOCHLIX
uepmesicax.

Hcmopus pazeumus nianumempuu u
cmepeomempuu.

[IpsiMBbIE U TUNIOCKOCTH

B IIPOCTPAHCTBE.
[lapa/ienbHOCTD IPSIMBIX
1 INIOCKOCTEN

(12 u)

B3anMHOE pacroloKeHHUE NPSIMBIX B
[IPOCTPAHCTBE: NIEPECEKAIOIIHECS,
[apaJuIeIbHbIE U CKPEIIUBAIOLIUECS IIPSMBIE.
[TapayuienbHOCTD MPSAMBIX U INIOCKOCTEN B
[IPOCTPAHCTBE: MMAPAJUICIIBHBIE IIPSIMBIC B
[IPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX MPAMBIX;
[1apaJUIEIbHOCTD IPSIMOU U IIJIOCKOCTH.

'YTIIBI C COHANPaBICHHBIMU CTOPOHAMU; YIOJl
MEXIy PSMBIMU B IIPOCTPAHCTBE.
[TapayienpHOCTD MIIOCKOCTEM:

[1apaJuIeIbHBIC IIIOCKOCTH; CBOUCTBA
rapajulebHbIX MI0cKocTen. [IpocTeitime
MPOCTPAHCTBEHHBIE (PUTYpHI HA TUIOCKOCTH:
TeTpa’ip, KyO, mapajuiesenue;]; IocTpoeHue
CECYECHU I

B3anmHoe pacnosnokeHue
MPSIMBIX B TIPOCTpAHCTBE (6 )

B3auMHOE pacroaoXeHue NpsMbIX B
npocTpancTBe. CKpenyBaronmecs
npsimble. [Ipu3HaKy cKkpenBarommxcs
[IPSIMBIX.

[TapajutenpHbIe IPAMBIE B IPOCTPAHCTBE.
Teopema 0 CylIECTBOBAHUM U
€AMHCTBEHHOCTH MPSIMON MapajuIeIbHON
TAaHHOW IIPSIMOM, IPOXOZSILEN YePE3 TOUKY
[IPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
npsiMoid. JIeMMa o nepeceueHun
MapaJuICIbHBIX MPSAMBIX INIOCKOCTBIO.
ITapajutenbHOCTB TPEX MpsAMBIX. TeopeMa o
TpEX MapauIeIbHBIX MPSMBIX.

Teopema 0 CKpeIMBarOIUXCS MPSAMBIX.

[ lapannenvroe npoekmuposaHue.
OcHogHbie ce0licmea napaiienrbHo20
npoekmuposanus. Mzobpasicenue paznvix
pueyp 6 napanneirbHou nPoeKyuu.
[{enmpanvHas npoexkyus.

YT01 ¢ COHaNpaBIEHHBIMU CTOPOHAMM.
'YT0JI MEXIy MPSAMBIMHU.

3adauu na Ookazamenbcmeo u
uccreo0o8anue, CesA3anHHble C
pPacnoodceHuem npsmulx 6
npocmpancmee.

[TapaienbHOCTD
MPSIMBIX
U IIJIOCKOCTEMN

B [TPOCTPAHCTBE

[ToHATHSA: TapaIIENBbHOCTD MPAMOMN

Y IJTOCKOCTH B TPOCTPAHCTBE .

[ Ipu3Hak napajienbHOCTH NPSIMOU

1 T10cKoCTH . CBOMCTBA MapaylIeIbHOCTH




(8 1)

MPSIMON U TUIOCKOCTH.

["eomempuueckue 3a0a4u Ha 8bIYUCTIEHUE U
0oKazamenbcmeo, CesA3aHHble C
napannenrbHoOCmbio NPAMbIX U NIOCKOCmel
6 npocmpancmaee.

IlocmpoeHue ceuenus, npoxoosuezo uepes
OaHHYI0 NPAMYIO HA Yepmedice U
napanienbHo2o opyeou npsamoi. Pacuém
omuowenut. Ilapannenvras npoexyus,
npumeHenue

07151 nocmpoenus ceueHull Kyoa u
napasnnenenuneoaq.

Ceoticmea napannenenuneda u npusmbl.

[ lapannenvrvie niockocmu. [Ipusnaku
napanieibHocmu 08yX NJIOCKOCHEN.
Teopema o napannenvHocmu u
eOUHCMBEHHOCMU NJIOCKOCMU,
unpoxoosuell uepes3 moukxy, He
NpUHAOIeHCauyio OAHHOU NIOCKOCTU U
cneocmeus uz neé. Ceoticmea
napanienbHulx NI0CKOCmell: o
napanneibHoOCmu NPSAMbLX nepeceyeHus npu
nepeceueHul 08yX NapaelbHblx
niockocmet mpemueti, 06 0ompe3Kax
napanienibHblX NPSIMbIX, 3AKTHOYEHHbIX
MedHcOy napanienbHolMu nI0CKOCHAMU; O
nepeceueHuy npsAMol ¢ 08yms
napanienibHulMU NI0CKOCMAMU

[lepnieH IUKYISIPHOCTD
MpsIMBIX U II0cKocTel (12

4)

[IeprieH IUKYIISIPHOCTD MPSIMOMN

Y IIJIOCKOCTH: MEPIICHINKYIISPHBIE MIPSIMBIE B
[IPOCTPAHCTBE, MIPSIMBIE MapAIIJICIIbHBIE U
MEPIEHIUKYIISIP- HbIE K IUIOCKOCTH, IMTPU3HAK
MEPIEHIUKYIISIPHOCTU IIPSMOM U TUIOCKOCTH,
TeopeMa O IPsIMOM MEePIEHIUKYIISIPHON
[JIOCKOCTH

[lepnieHIUKYNsIp M HAKJIIOHHBIE: PACCTOSTHUE OT

[lepnieHIUKYISIPHOCTD
MPSIMBIX Y INTIOCKOCTEHN B
MIPOCTPAHCTBE

(26 1)

llosmopenue: meopema Ilughazopa na
n10CKOCMU, MPUSOHOMEMPUS
NPAMOY201bHO20 MPEY201bHUKA.
Ceoticmea Kyba u npamoy2oibH020
napannenrenuneoa. Boiuucnenue onun
ompe3Kos 8 Kybe u npamoy201bHOM
napannenenuneoe.

[lepneH IMKyISIpHOCTD NPSIMOM U




TOYKH A0 IINIOCKOCTH, PACCTOSIHUE OT pr[MOfI
J10 IINIOCKOCTH .

riockocTH. [Ipu3nak
MepHIEHIUKYISIPHOCTH TIPSIMOUN 1
MI0CKOCTH. TeopeMa o CyIeCTBOBaHUH U
€IMHCTBEHHOCTH MPAMOM, NPOXOASIIEN
Yyepe3 TOUKY IPOCTPaHCTBA U
[EPIICHANKYISIPHON K INIOCKOCTH.
[110CKOCTH U EPIEHAUKYIISIPHBIE UM
MpsiMasi B MHOTOTpaHHUKAX.
[leprieHaUKYNIAp U HAKIOHHAS.
[TocTpoeHue nepneHIuKyIsipa U3 TOUYKH Ha
MPIMYIO.
Teopema o mpéx nepneHOuKyIapax
(npsamas u obpamuas,).
Yeon mexncoy ckpewusarowumucsa
npamvimu. [louck nepneHOuKyisApHsIx
NPAMBIX C NOMOUWBIO NEPNEHOUKYIAPHBIX
niockocmet Opmo2oHanbHoe
npoexmuposanue. Ilocmpoenue ceuenuii
KYOa, npusmsl, NPAGUILHOL NUPAMUObL C
NOMOUBIO OPMOSOHATILHOU NPOEKYUU.
Cummempus 8 npocmpancmee
omuocumenvHo niockocmu. Ilnockocmu
cummempuil 8 MHo2oepanHukax. Ilpuznax
nepneHoOuKyIApHOCMU NPAMOUL U
NI0CKOCMU KAK Clle0Cmeue CUMMempuu.
I IpasunvHble MHO202DAHHUKU
Pacuém paccmosnutl om mouxku 00
niockocmu. Cnocoowvl onycmums
NnepneHOUKYIApbl: CUMMEmpUs, CO8U
mouku no napaiieivrotu npsamotu. Cogue no
HenapannienbHou NPAMOU, U3MEHEeHUe
accmostHutl

YTIB1 MEXY IPSAMBIMU U
[JI0CKOCTSIMU

(10 1)

'YTIIBl B IPOCTPAHCTBE: YIOJl MEXKAY IPSIMON U

MJIOCKOCTBIO; IBYTPAHHBIN yTOJI, TMHEHHBIN
YTOJI IBYTPAHHOIO YIJIA.

[lepneHMKyYISIPHOCTD MIJIOCKOCTEN: TPU3HAK

Yriel u pacctosHUs (16 4)

[IoBTOpEHME: YrOi MEXAY IIPAMBIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS B
[IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa

KOCHHYCOB.




NEepIEeHANKYJIIPHOCTH JABYX IJIOCKOCTEH.
TeopeMa 0 TpEX NEpPHEHANKYIIApAx

ITloBTOpEHME: YrOn MEeXAY
CKPEIIHUBAIOIIUMUCS IPSIMBIMU B
[IPOCTPAHCTBE. | 'eOMETpUYECKUE METOIBI
BBIUMCIICHUS YIJIa MEX]Y NPSIMBIMU B
MHOTOTPaHHHUKAX.

/IByrpansbiii yroa. CBOMCTBO JTMHEWHBIX
YTJIOB IBYTPAHHOTO yTJa.
[leprieHAMKYIASAPHBIE TIIIOCKOCTH.
CBoJicTBa B3aMMHO NEPIEHAUKYIISPHBIX
rockocteit. [Ipusnak
MEPIEHIUKYJIIPHOCTH IIIIOCKOCTEM;
TeopeMa O IPsIMOM IepeceueHus IByX
[JIOCKOCTEHN MEepIEHAUKYIISPHBIX TPEThEU
MJI0CKOCTH.

[Ipsmoyzonvubiil napanienenuneod; Kyo,
U3MEPEHUs, CBOUCMBA NPAMOY20TbHO20
napannenrenuneoa. Teopema o ouazouanu
NpAMOY20IbHO20 napaiierenuneod u
cneocmesue uz Heé. Cmepeomempuueckue u
NPUKIAOHble 3a0adl, C8A3AHHbLE CO
B3AUMHBIM PACNOJIONCEHUEM NPAMBIX U
ni0cKoCmu.

Ilosmopenue. ckpewugarowuecs npsamole,
napannenibHvle NI0CKOCMU 8 CIAHOAPMHbIX
wmnozozpannuxax. Ilapa napannenvroix
ni0CcKOCmel Ha CKPewusarouuxcs npAMblY,
paccmosiHue mMexHcoy CKpeuusaouuMucs
NPAMBIMU 8 NPOCBIX CUTYAYUSIX.
Onyckanue nepneHouKyIspos, 8bluUCIeHUe
paccmosiHull om moyku 00 Mo4Ku,
NpAMOU,; NIOCKOCMIU.

Boiuucnenue paccmosHuil Mexicoy
CKPeuUuBarouUMUC NPAMbIMU C NOMOWbIO
nepneHOUKYIAPHOU NIOCKOCHU.
Tpéxepannuiii yeon, HepaseHcmaa O

IMpEXSPAHHBIX Y2108.




Teopema ITugpacopa, meopemwvl KOCUHYCo8
U CUHYCO8 OJis1 MPEXSPAHHO20 Yeild.
Dnemenmol chepuueckoil 2eomempui:
leeodezuueckue aunuy Ha 3emae

Muororpanauku (10 )

IToHsiTE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI
MHOTOTPaHHHKA, BBIITYKJIbIE U HEBBIITYKIIbIE
MHOTOTPaHHHUKH; Pa3BEPTKAa MHOTOI'PAaHHUKA.
[Ipu3ma: n-yronpHas Ipu3Ma; rpaHu U
OCHOBAHUS IIPU3MBL; IPSIMAst U HAKJIOHHAS
[pU3Mbl; OOKOBasi U MOJIHASL IOBEPXHOCTh
[TPU3MBI.

[Tapamtenenunen, NpsAMOYTOJIbHBII
rapajuleJIeIUIE] U €ro CBOUCTBA.
[InpamMua: n-yrojapHas NUPaMUJIa, TPAHU U
OCHOBaHHE MUPaMM/Ibl; OOKOBas U MOJIHAs
MMOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yceuéHHas nupaMuia.

JNeMEeHTHI IPU3Mbl U upamuabl. [IpaBuibHbIe
MHOTOTPaHHUKU: IOHSATHE IPABUIIBHOTO
MHOTOTpaHHHKA; IPaBUIIbHAS MpU3Ma U
MpaBWIbHAs MUPAaMK/Ia; IPABUIIbHAS
TpeyrojbHasi MUpaMuAa U IPABUIbHBIN
TeTpa’ip; Kyo. IIpeacraBienne o mpaBUIIbHBIX
MHOT'OTPaHHHUKAX: OKTa’Ap, AJOJAEKa’dIp U
MKOCasIp.

CHMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, IIPSAMOM, INIOCKOCTH.
J7IeMEeHTHl CUMMETPUH B IUpaMuax,
napajuleJIenuneaax, NPaBUiIbHbIX
MHOTOTpaHHHUKAaX.

BoruncieHue 3J€eMEHTOB MHOTOTPaHHHUKOB:
pEOpa, AruaroHa M, yriibl.

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
MOBEPXHOCTU MPSIMON IPU3MBI, TIIOIA/h
OCHOBAaHMH, TEOpEMA

0 OOKOBOI MOBEPXHOCTHU MPSMON MPU3MBI.

MuororpanHuku (7 4)

CucreMaru3anus 3HaHu: MHOrorpaHHUK
1 ero 3nemMeHThl. [Tupamuna. Buast
nupamu. [IpaBunsnas nupamuna. [Ipusma.
[IpsiMasi 1 HaKJIOHHAS IPU3MBI.
[IpaBuibHas npusMma. [Ipsamoit
MapajuieIenuIe]], pMOyTrOJIbHbIN
napajuienenumnesn, Kyo.

Buinykavie mnoeocpannuxu. Teopema
Oiinepa. [Ipasunvhvie u noaynpasuivbHvle
IMHO202PAHHUKU




[Tomaas 6OKOBOM MOBEPXHOCTH H
[MOBEPXHOCTHU MPABUIBLHON MUPAMUIbI, TEOpEMA
0 TUTOIIA I OOKOBOM MOBEPXHOCTH YCEUEHHOM
MUPaAMUIBI

O6BEMBI MHOTOIPaHHUKOB

(8 1)

[Tonstue 06 00bEMe. OOBEM MUpPaAMU/IBI,
MPU3MBI

BekTopsl
B ripocTpanctse (13 u)

[lonsmue 6exmopa Ha NIOCKOCMU U 8
npocmpancmee.

Cymma u pazHocms 6eKmopos, NPasuio
napannenenuneod, YMHONCeHUe 6eKmMopa Ha
YUCTIO, PA3NOdACEHUe BeKMOPA NO 6A3UCY
Mpex 8eKMopos, He NeHCAUUX 8 OOHOU
nnockocmu. CkansipHoe npousgederue,
BbIUUCTIeHUE Yela MeHCOY BeKMOPAMU 8
npocmpancmeae.

I Ipocmetiwiue 3a0aqu ¢ sekmopamu

JIBrokenus (5 )

Jlsuoicenus npocmpancmaa.
Omobpasicenus. J]eudicenus u pageHcmeo
pueyp. Obwue ceolicmea ogudicenull. Buowvi
08UICEHUTL. NAPANNENbHbIU NEPEHOC,
YEHMPATbHAS CUMMEMPUS, 3ePKATbHAS
cuMMempus, NO8OPOM 60KPY2 NPSIMOU.

I Ipeobpa3zosanus nodobus. Ilpamas u
chepa Diunepa.

["eomempuueckue 3a0auu Ha NPUMeEHeHUe
08UdICEHUs.

HOBTOpeHI/IeI CCUCHUA,
[PACCTOSAHHA U YTIJIBI

(8 1)

[TocTpoeHne ceyeHU B MHOTOIPAHHUKE.
Brruucienue pacCTOSHUN: MEXKY IBYMsI
TOYKaMH, OT TOYKH 0 MPSMOH, OT TOYKH 0
MJIOCKOCTH; MEXIY CKPEIIUBAIOIINMHUCS
MIPSAMBIMHU.

Beruucienue yrios: MEXIy
CKPELIUBAIOIIUMUCS TIPSIMBIMH, MEKIY IPIMOU
M IIJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXy INIOCKOCTSIMHU




ba3oBrblii ypoBeHb (68 yacoB)

KoanuecTBo 4acoB

Ha3zBanmue pa3zgeia OcHoOBHOe cojiep:KaHue Bceero | KontpoasH | IlpakTtuye DJ1eKTPOHHbBIE Cnmcok UTOTOBBIX Cnoco0bl
(Tembl) Kypca, ble padoThI cKue (uudposbie) IVIAHUPYEMBbIX OLIEHKH
(KOIM4Y€eCcTBO YaCOB) padoTbI o0pa3oBaTeJbHbIE pe3yabTaTOB
pecypchl
Bsenenue B OCHOBHbIE TOHATHS 10 1 https:/lib.myschool.ed | —  Onepuposats YCTHBIH OTBET,
CTEPEOMETPHIO CTEePEOMETPHU: TOUKA, u.ru/content/3081 MOHSTHSMU: TOUKa, Ipsmas, | PCUICHHE
npsMasi, IIOCKOCTb, LTOCKOCTS. MPUMEPOB,
npocTtpaHcTBo. [IpaBuina MUCHbMEHHBIN
M300paKEHUS HA —  Tlpumensrs OTBET,
PUCYHKAX: H300paXKeHUsI AKCHOMBI  CTCPCOMETPHN U | pheyenne
IUIOCKOCTEM, CIEICTBUA U3 HUX MPH | 3ama4, paboTa
HapaJuleNbHBIX MPSIMBIX PCUICHUH  TECOMETPHYECKHUX | C yUEOHHKOM,
(0Tpe3koB), cepenuHbBI 3aad. JIOKa3aTenbCT
OTpE3Ka. —  OmepupoBath BO,
[MonsTus: KOHTpOJIbHAS
[epeCeRAIOTIHCCA MOHATHSIMU: NTApAIJIETHLHOCTD pabora
II0CKOCTH, u MePIEeHANKYISIPHOCT
TIepeceKaroIyecs IpaMas IPSIMBIX U IUIOCKOCTEH.
1 TUTOCKOCTb. —  Knaccudpunuposats
3HaKOMCTBO C B3aMIMHOE pacrojoxKeHne
MHOTOTpaHHIKAMH, OpSAMBIX M IUIOCKOCTEH B
n300pakeHne
MHOTI'OT'PaHHHUKOB Ha HPOCTPAHCTERE.
pHCYHKaXx, Ha
HPOEKIIMOHHBIX YepTEeKax.
HauanbHble cBeIeHUS O
KyOe U mupamuie, ux
Pa3BEPTKU M MOJIEIH.
CeueHusi MHOTOIPaHHHUKOB.
[Tonsitre 06
AKCUOMAaTHYECKOM
MOCTPOCHUH
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHH U CIICJICTBUS
U3 HUX
[Ipsimble u Iockocty | B3aumHoe pacmonoxkeHue 12 1 https://lib.myschool.ed —  Omnepuposarhb

B IIPOCTPAHCTBE.
ITapannensHOCTD

MPSIMBIX B TPOCTPAHCTBE:!
nepeceKarolmecs,

u.ru/content/3064

MOHATUAMU: N1APaAJIEIbHOCTD
u NEPIEHIUKYISIPHOCTh



https://lib.myschool.edu.ru/content/3081
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TIPSIMBIX
U INIOCKOCTEN

napajuieabHbIE U
CKpEIINBAOIIUECS
MpsSIMBIE.

[TapannenpsHOCTH IPAMBIX
U TUIOCKOCTEH B
MIPOCTPAHCTBE:
napajuieIbHbIe IPSMBIE B
MIPOCTPAHCTBE;
MApAILIEIBHOCTD TPEX
MPSIMBIX; TAPAJUIETBHOCTh
IIPSIMOM U IIJIOCKOCTH.
VTIIBI ¢ COHAIIPABIEHHBIMU
CTOPOHAMU; YTOI MEXIY
NPSIMBIMH B IIPOCTPAHCTBE.
ITapannensHOCTH
IJIOCKOCTEMH:
napasuieibHbIe MIIOCKOCTH;
CBOMCTBA NapaJlJIeJIbHBIX
mwiockocte. [Ipocreiimue
IIPOCTPAHCTBEHHEIE
(UTYpHI Ha IUTOCKOCTH:
TeTpas’ap, KyoO,

MPSIMBIX U TUIOCKOCTEH.

—  Krnaccudwumumpoparts
B3aUMHOE pacrmooxeHne
NpSIMBIX M IUIOCKOCTEH B

HPOCTPAHCTBE.
—  OnepupoBaThb
MOHATHSIMU: JBYTpaHHBIHI

yron, TpaHH JBYIPAHHOTO
yria, pedpo IBYTpaHHOTO

yria, JINHEHHBIN yroi
JIByTPaHHOTO yria;
rpaxycHas Mepa

JIBYIPAHHOTO yTJIa.

HapajIeNenumnes;
MOCTPOEHUE CEYEHU

[MepnienaukyasipHocTh | [leprneHIuKyIIpHOCTD 12 https:/lib.myschool.ed | —  Omnepuposars YCTHBII OTBET,

HPSIMBIX M TUIOCKOCTEH | MpsIMOi u.ru/market?filters=%2 | ponsrusmu: napamnensrocTs penieHue
1 TIOCKOCTH: 2subjectlds%22%3A% | neprienuKyspHOCTs | TPHMEPOE,
MIEPIIEeHINKYISPHBIE 5B%2294%22%5D %2 . MTUCHMEHHBII
npsiMbIe B POCTPAHCTBE, C%22schoolClasslds% | TPHVPX M IIOCKOCTEH. OTBET,
IpsSIMbIE NapaIENbHBIE U 22%3A%2210%2 —  Kuaccuguimposars pelenue

MEPIEHANKYJIAP- HbIE K
IIJIOCKOCTH, TPU3HAK
HNEPIEHAUKYIIIPHOCTH
IIPSIMOU M IIJIOCKOCTH,
TeopeMa O IpsIMOU
NEPIEHANKYIAPHON
IIJIOCKOCTH
Ilepnenaukyssip u
HAaKJIOHHBIE: PACCTOSHHUE OT

B3alMHOE pacnosoXKeHne
OpSAMBIX M IUIOCKOCTEH B

MIPOCTPAHCTBE.
—  OnepuposaTb
MOHSATHSIMU: JIBYT'paHHBIHA

yroja, TpaHd JBYTPAHHOTO
yria, pedpo ABYIPaHHOTO
yria, JINHEHHBIN yroJ

3aja4, paboTa
C Y4eOHUKOM,
JIOKa3aTeIbCT
BO,
KOHTPOJIbHAS
pabora
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TOYKH J0 TJIOCKOCTH,
paccTosHUE OT MPAMOM 10
IJIOCKOCTH .

JIBYTPaHHOTO yria;
rpagycHas Mmepa
JIBYTPAaHHOTO yTJa.

Vrasl Mexay VTIIIBI B IPOCTPAHCTBE: 10 https:/lib.myschool.ed | —  Onepuposats YCTHBIi OTBET,
HPSIMBIMH YTOJl MY NPSAMOM 1 u.ru/market?filters=%2 | popgrusmu: napannensrocTs penieHyue
. o i 9$22%3 A0
TUIOCKOCTSIMH IUIOCKOCTBIO; JIBYT PaHHBIH 2subjectlds%22%3A% | . neprienKyspHocTs | PHMEPOB,
YTOJI, IMHEHHBIN YT O 5B%2294%22%5D%2 . MMMCEMEHHBIN
0 o/ | TPAMBIX U ITIOCKOCTEH.
JIBYTPAHHOTO yTJIa. C%?22schoolClasslds% OTBET,
[MeprieH MKy ISIPHOCTD 22%3A%2210%22 —  Knaccudummposars peleHue
IJIOCKOCTEN: MMPU3HAK B3aMMHOC PacIooKCHUe | 3amay, pabora
HEPIEeHNKYISIPHOCTH OpsIMBIX M IUIOCKOCTeH B | € y4eOHHKOM,
JIBYX IIockocten. Teopema TIPOCTPAHCTBE. J10Ka3aTebCT
0 TPEX MepIEeHANKYIApaxX — Onepuposats BO,
. | KOHTpOIbHAs
HOHSTUSIMU: JIBYTPaHHBIH
pabota
yrojia, TpaHH JBYTPAHHOTO
yriaa, pedpo ABYTPaHHOTO
yria; JIMHEUHBIM  yroia
JIBYTPaHHOTO yria;
rpaaycHast mepa
JBYTPAHHOTO yTJIa.
MHoOTrorpaHHUKH [Monsitue MHororpannuka, | 10 https://lib.myschool.ed | — OrnepupoBath YCTHBIH OTBET,

OCHOBHBIE 2JIEMEHTBI
MHOTOTPaHHUKA,
BBIMYKJIbIE U HEBBITYKJIbIE
MHOTOTPAaHHUKH;
pa3BEépTKa MHOTOTPaHHHKA.
IIpusma: n-yrosbHas
npu3Ma; TpaHd U
OCHOBAHUS NPU3MB;
MpsiMast 1 HaKJIOHHAs
NPU3MBIL; OOKOBas U
MI0JIHAs! IOBEPXHOCTH
MIPU3MBI.
ITapamnenenunen,
MPSIMOYTOJIbHBIN

u.ru/content/3081

MOHSATHSIMUA: MHOTOTPaHHUK,
BBIYK/IBIA W HEBBITYKJIBINA
MHOTOTPaHHUK,  3JIEMEHTHI
MHOT'OI'PaHHUKA,
MPaBUIIBHBIA MHOTOTPAHHUK.
— PacnioznaBath
OCHOBHBIE BUIBI
MHOTOI'PaHHUKOB
(mmpamuna; IpU3Ma,
IPSAMOYTOJIBHBIN
napaJuiesienuIe], Ky0).

— Knaccudummposatsb

peleHue
IPUMEPOB,
MUCHbMEHHBIN
OTBET,
peleHue
3aja4, paboTa
C y4eOHUKOM,
JTIOKA3aTeNIbCT
BO,
KOHTPOJIbHAS
pabora
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napajuIeenuIe] U ero
CBOMCTBA.

IMupamuna: n-yroiapHas
nUpamMuia, TpaHd 1
OCHOBAHUE NMHUPAMUJIBI;
OOKOBast 1 MONHAs
MOBEPXHOCTH MMUPAMUIBL;
MIpaBUJIbHAS U yceuéHHast
nupamuza.

DJeMEeHTHI IPU3MBI 1
nupamu/bl. [IpaBunbHbIC
MHOTOT'PaHHUKU: TIOHITHE
MPaBUIBHOTO
MHOTOTPaHHUKA;
IPaBUIIbHAS IPU3MA U
MpaBUJIbHAS TUPAMUJIA,;
MIpaBUJIbHAS TPEYroIbHAas
MUpaMUJIa U IPABUIILHBIR
TeTpas’ap; KyoO.
IIpencrasienue o
MPaBUIIBHBIX
MHOTOIPaHHUKAX: OKTadIp,
JOJEKadIp ¥ UKOCAdIP.
Cummetpusd B
NPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTENIBHO TOUKH,
IIPSIMOM, IIJIOCKOCTH.
OneMeHTbl CHMMETPUH B
nUpamMuIax,
napajulesenuIeaax,
MPaBUIIBHBIX
MHOTOTpPaHHHUKAaX.
Brrunicnenue 3neMeHTOB
MHOTOTPaHHUKOB: PEOpa,
JMaroHalu, YTJIbl.
ITnomans 60K0BOI
MOBEPXHOCTH U MOJHOMN
ITOBEPXHOCTH NPAMOM
NPU3MBI, TJIOLIAIb

MHOTOTPaHHUKH,  BBIOMpast
OCHOBaHHMS TSt
KJaccu(UKauy (BBITYKIIbIC
" HEBBIITYKJIBIC
MHOTOTPaHHUKH;
MpaBUIIbHBIC
MHOTOTPaHHUKH; TpSAMBIE U

HaKJIOHHBIC MIPU3MBIL,
MapauIeICTTUIICIBI ).

— OnepupoBatb
IIOHATHUAMMU: CCKYylasd
TUIOCKOCTb, ceucHHe
MHOTOTPaHHUKOB.




OCHOBaHUI, Teopema

0 OOKOBOI TTOBEPXHOCTH
npsiMoil mpusmsl. IInomans
OOKOBOH MOBEPXHOCTH H
MOBEPXHOCTH MPaBUIIbHOM
MUPaMHUAJBL, TEOPEMA O
riomaan OOKOBOM
IIOBEPXHOCTHU YCEUEHHOU
TUPaMUBL

O0BEMBI
MHOTOT'PaHHUKOB (8 1)

[lonsatue 00 o6béMme.
O0BEM mupaMubL,
HPH3MBI

https://lib.myschool.ed

u.ru/content/3081

— Ctpouth  CEYCHHS
MHOTOTPaHHUKOB ~ METO/IOM
CJIETIOB, BBITIOJTHSATh
(BBIHOCHEIC) TJIOCKHE
YepTeXM U3  PUCYHKOB
MPOCTBIX OOBEMHBIX (QUTYP:
BUJ] CBEpPXY, COOKY, CHH3Y.

— Pemate 3amaun Ha

HaX0XICHUEC
FEOMETPUYCCKUX  BEIUYHH
1o oOpasiiam WA
ITOPUTMAM, TIPUMEHSISI

HU3BCCTHBIC AHAJIUTUYCCKHC
METOAbI nmpu peUICHNN
CTaHAAPTHBIX
MaAaTeMaTHYCCKHUX 3aJJa4d Ha
BBIYHCJICHUC paCCTOSIHI/Iﬁ
MCXKAY ABYMA TOYKaMH, OT
TOYKH OO0 HpSIMOfI, OT TOYKH
a0 IIJIOCKOCTH, MCKAY
CKpC€HIMBAIOIINMHUCT
MMpAMBIMHU.

YCTHBIA OTBET,
pelieHue
MIPUIMEPOB,
MUCbMEHHBIN
OTBET,
pelieHue
3amay, pabota
¢ Y4eOHHUKOM,
JIOKa3aTeNbCT
BO,
KOHTPOJIbHAS
pabota

IloBTOpEHME: ceyeHus,
pacCTOsIHUS U YIJIbI

(84)

[TocTtpoenue ceueHuii B
MHOT'OT'paHHUKE.
Briuucnenue pacctosHui:
MEXy TBYMSI TOUKaMH, OT

https://lib.myschool.ed

u.ru/content/3081

— OnepupoBaTh
IMOHATHUAMU: CHUMMCTPUSA B
MPOCTPAHCTBE; LEHTP, OCh U

YCTHBIN OTBET,
peuenue
IIPUMEPOB,
MMMCHMEHHBIH
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TOYKH JI0 MPSIMOH, OT
TOYKH J10 IUIOCKOCTH;
MEXIY
CKpEIMBAIOLUMUCS
IPSMBIMHU.

Brruucnenue yrios:
MEXIy
CKpEIMBAIOLUMUCS
OPSAMBIMHU, MEXy IPAMON
U TUIOCKOCTBIO,
JBYTPaHHBIX YTIJIOB, YIJI0OB
MEXIY TIOCKOCTSIMU

MJIOCKOCTh CUMMETPHH;
LEHTpP, OCh M IUIOCKOCTb
CUMMETpPUH (PUTYPBI.

— W3Biekars,
mpeoOpa3oBLIBATh u
HUHTEPIPETUPOBATh
WHPOPMALIUIO 0
MPOCTPAaHCTBEHHBIX

TreOMETPHUYECKUX  (QUTypax,
MIPEJICTaBICHHYIO Ha
YepTekax U pUCYHKax.

— IIpumensTe
reoMeTpuyeckue (HakThl IS
pereHns
CTEPEOMETPUYECKUX  3ajad,
MIPEOIaratouxX
HECKOJIbKO ILIaroB PELICHHUS,
€CIM YCJIOBHUS IPUMEHEHHUS
3aJjaHbl B IBHOH (opMme.

— IIpumensTe
POCTEUIINE IPOTPaMMHBIE
CpeJlcTBa u
3JIEKTPOHHO-KOMMYHHKAIIHO
HHBIE CUCTEMBI npu
pelIeHnn
CTEPEOMETPUYECKHUX 3aay.
— [IpuBoguTh
MpUMEpPBl  MaTEMaTHYECKHUX
3aKOHOMEPHOCTEN B MIPUPOJIE
U JKU3HH, paclo3HaBaTh
MIPOsIBJIEHHE 3aKOHOB
FE€OMETPUHU B UCKYCCTBE.

OTBET,
pelicHue
3anay, pabora
¢ Y4eOHUKOM,
JI0OKA3aTeIbCT
BO,

68




Yriay6aennslii yposeub (102 yacos)

KoanyecTBo yacoB

Ha3Banue pa3nena OcHoBHoe coaep:xanue | Bcero | Konrpoann | Ilpakruuye JJIeKTPOHHBIE CHnHCOK UTOTOBBIX Cnocoobl
(Tembl) Kypca, ble padoThl CcKHue (uudposbie) MJIAHUPYEeMbIX OLICHKH
(KOJINYeCTBO 4aCOB) paboThI o0pa3oBaTejibHbIE pe3yJbTaToB
pecypchl
Beenenne OcnosgHble 24 1 https://lib.myschool.ed | —  Omnepuposars YCTHBIN OTBET,
B CTEPEOMETPHIO NpoCMpancmeennvle u.ru/content/3081 | popsrusmu: Touka, mpsmas, | PELICHIE
Queypet. IJIOCKOCTb. IPUMEpOB,
[oHsITHS CTEpPEOMETPUH: — Tpumensts Ef;:i‘e}‘m’m
TOYKa, MpsAMad, AKCHUOMBI CTEPEOMETPUU U pemeI:II/Ie
TIIOCKOCTB, CICACTBHS W3 HHUX IIPHU | 3a7ad, pa60Ta
TpOCTPaHCTBO. PCIICHHH  TEOMETPHYECKHX | C yUeOHHKOM,
OcHoBHbIE NpaBUiIa sanad. NOKA3ATEIECT
M300paxKeHus Ha BO
—  OmnepupoBaTb ’
PHUCYHKE TIJIOCKOCTH, KOHTPOJIbHAS
[APAIEHHBIX TIPAMBIX HOHATUSAMH: TTapaIEIIBHOCTh pabota
(OTpE3KOB), CepeIUHbI " HEPHCHAMKYIAPHOCTE
oTpesKa. HPSMBIX U TUNIOCKOCTEH.
TosaTus: — KJ'IaCCI/I(i)I/II_[I/IpOBaTL
IepeCeKaroIInecs B3aMHOE  pAacIOJIOKEHUE
MJIOCKOCTH, OpSMBIX M IUIOCKOCTEH B
IIepEeCeKaroIINECs HPOCTPAHCTBE.
npsiMasi ¥ MIOCKOCTb;
MOJIYTIPOCTPAHCTBO.
MHoOrorpaHHukH,
n300pakeHune
MPOCTEUIINX
MIPOCTPaHCTBEHHBIX
duryp,
HECYLIECTBYIOLIUX
00BEKTOB.

AKCHOMBI CTepeOMEeTPHUH
Y TICPBBIC CIICACTBYS U3
HHX.

Cnocobul 3a0anus
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APAMbIX U NIIOCKOCTEl 8
npocmpancmee.
Obos3Hauenus npamvlx u
NI0CKOCME.

Ceuenus. H3zobpascenue
ceyeHull NUPpAmMuobl,
Kyba u npuzmbi,
KOmopbie npoxoosim
yepes ux péopa.
Hzobpascenue
nepeceuenus
NONYYEHHbIX
njaockocmel.
Pacxkpawusanue
NOCMPOEHHbIX cedeHUll
DA3HLIMU YBEMAMU.
Memoo cneoos o
NOCMpPOeHUsl ce4eHUll.
Ceoticmea nepeceuenutl
NPAMBIX U HIOCKOCHE.
Ilocmpoenue ceuenuii 6
nupamuoe, Kyoe no
MpPEM MOYKAM HA
péopax. Cozoanue
BLIHOCHBIX Uepmedicell U
3anucs wazos
HOCMPOEHUS.
Iloemopenue
naanumempuu. Teopema
0 NPONOPYUOHATLHBIX
ompeskax. I[looobue
Mpey2oIbHUKOS.
Teopema Menenas.
Pacuémur 6 ceuenusax na
BLIHOCHBIX YEPMENCAX.
Hcmopusa pazeumus




nianumempuu u

cmepeomempuu.
Bzaumuoe Bzaumuoe https://lib.myschool.ed | —  Onepuposars
pacrnonoxenue PACIOJIOKEHUE IPAMBIX u.ru/content/3064 | ponsTrsMu: napamIenbHOCTD
IPSIMBIX B B IIPOCTPAHCTBE. u HEpIEeHIUKYIIPHOCTD
IPOCTPAHCTBEC CxkpemuBaromuecs MPSAMBIX U MIJIOCKOCTEM.
npsivbie. IIpusHaku —  Kinaccndpunmponats
CKpCHINBAIOIINXCA B3aUMHOE  PACTONOKEHHE
IPSIMBIX.

[TapayutenpHble IpsMBbIE
B IIPOCTPAHCTBE.
Teopema o
CYILIECTBOBAHMH U
€MHCTBEHHOCTH IIPSIMOU
napauleJIbHON JaHHOU
IIPSAMOM, POXOIAIIEN
4yepe3 TOUKY
IIPOCTPAHCTBA U HE
JeXalled Ha JaHHON
npsMoi. Jlemma o
[IEPECCUCHUU
NapauIeIbHBIX MPSIMbIX
IJIOCKOCTBIO.
[TapajtenbHOCTB TPEX
npsaMeix. Teopema o
TPpEX NapajuleNIbHBbIX
IPSIMBIX.

Teopema o
CKpEIIMBAIOIINXCS
MPSIMBIX.
Ilapannenvnoe
npoeKxmuposaHue.
OcHnognvie ceoticmsa
napannenrbHo20
NpOeKmupo8aHus.
Hzobpadicenue pasnvix

nNpAMBIX U IUIOCKOCTEH B

IIPOCTPAHCTBE.
—  OmnepupoBaTb
MOHATHSIMU: JBYI'PaHHBIH

yroia, TrpaHd IBYTPaHHOTO
yrma, pedpo IBYTpaHHOTO

yria, JINHEHHBIN yroi
JIByTPaHHOTO yria;
rpagycHas Mepa

JIBYTPaHHOTO YTJIa.
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¢ueyp 6 napannenvrol
npoexyuu.
Llenmpanvhas npoexyusi.
VYronc
COHAIPaBJICHHBIMHU
CTOPOHAMU. YTOJI MEXIY
HPSIMBIMH.

3aoauu na
00Ka3amenbCcmeo u
uccneoosanue,
CBA3AHHbLE C
pacnonodcenuem
NPSMBIX 8
npocmpancmae.

ITapannensHOCTH
MPSIMBIX

Y TJIOCKOCTEH

B IIPOCTPAHCTBE

ITousTus:
NapaJUIEIbHOCTD IPSIMOU
U IJIOCKOCTH B
IIPOCTPAHCTBE .

ITpusnax
MapaJuIEIbHOCTH MPSAMON
1 tiockocTH . CBoMCTBa
MapaJuIEIbHOCTH MPSAMON
Y TUIOCKOCTH.
T'eomempuueckue 3a0auu
Ha 8blYUCIeHUe U
00Ka3amenbcmeo,
ces3anHble C
napanienbHoOCmoio
NPAMbIX U NIOCKOCMEN 8
npocmpancmae.
Ilocmpoenue ceuenus,
npoxoosue2o uepes
OaHHYIO NPAMYIO HA
uepmeoice u
napanienrbHo2o opy2ou
npamou. Pacuém

https://lib.myschool.ed
u.ru/market?filters=%?2

2subjectlds%22%3A%
5B%2294%22%5D%?2
C%22schoolClasslds%

22%3A%2210%2

—  OnepupoBaThb
MOHATHSMU: NapaJIIeIbHOCTD
u MEPIECHANKYISIPHOCTD
IPSIMBIX U IUIOCKOCTEH.

—  Knaccudunuposats
B3aUMHOE pacrosnioxenue
OpSAMBIX M IUIOCKOCTEH B

MIPOCTPAHCTBE.
—  Onepuposath
MOHATHSAMHU: JIBYTpaHHbIN

yroi, TpaHHd JBYTPaHHOTO
yria, pedpo ABYIPaHHOTO

yria, JINHENHBIN yroi
JIBYTPaHHOI'O yria;
rpaxycHas Mepa

JIBYTPaHHOTO YTJIa.

YCTHBIN OTBET,
perreHue
MIPUIMEPOB,
MUCbMEHHbIN
OTBET,
petieHne
3aja4, paboTa
¢ Y4eOHHUKOM,
JTIOKA3aTeNbCT
BO,
KOHTpPOJIbHAS
pabota
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OMHOWEeHUL.
Ilapannenvnasn
npoexKyusi, npUMeHeHue
0J151 HOCMPOEeHUs
ceuenull Kyoa u
napanenenuneoaq.
Ceoticmea
napasnenenuneoa u
NPUMBIL.
Ilapannenvnuvie
nirockocmu. Ilpusnaxu
napanierbHoCmu 08yx
nnockocmeiti. Teopema o
napanienrbHoCmu u
€e0UHCMEEeHHOCMU
NI0CKOCMU,
unpoxooswell uepes
MOUKY, He
NPUHAONEHCAULYIO
OaHHOU NIOCKOCMU U
Cne0Cmeaust u3 Heeé.
Ceoticmea
napannenbHulx
njaocKocmel: o
napanieibHocmu
NPAMbLX nepeceyeHus:
npu nepeceyenuu 08yx
napanienibHulx
niockocmeu mpemaoetl;
006 ompe3sxax
napanienbHulX NPSMbIX,
3aKNIOYEHHBIX MEHCOY
napannenibHulMu
NJIOCKOCMAMU, O
nepeceyeHuu npsamoti ¢
08YMs NAPANENbHBIMU




njiockocmAmu

[IepneHqukymnsipHOCT
b IIPSAMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

Ilosmopenue: meopema
Tugaecopa na
NI0CKOCMU,
MPULOHOMeEmpuUsl
NPAMOY2071bHO20
Mpey2onbHUKA.
Cesoticmesa kyba u
NPAMOY20]IbHO20
napasnnenenuneoaq.
Buviuucnenue onun
ompe3Kos 6 Kybe u
NPAMOY20]IbHOM
napasnenenuneoe.
[leprieH IUKYISIPHOCTD
IIPSIMOM U INIOCKOCTH.
[Tpuznak
NepIEHINKYISIPHOCTH
OpSMOM U TIIOCKOCTH.
Teopema o
CYIIIECTBOBaHUHU U
€/IMHCTBEHHOCTHU
OpSMOi, mpoxoasien
4yepe3 TOUKY
IPOCTPAHCTBA U
NEePIEHAUKYIIIPHOHN K

IUIOCKOCTH. I11mockocTu u

NEePIEeHIUKYISIPHbIE UM
npsimast B
MHOTOTPaHHHUKAX.
[lepnennukynsp u

HaksoHHas. [Toctpoenue

NEepHeHANKYIIApa U3
TOYKH Ha TPIMYIO.
Teopema o mpéx
nepneHOUKyIapax

26
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—  OmepupoBath
MOHATHSMU: TAPAJUIETFHOCTh
u MEePIEHIUKYISIPHOCTh
MPSAMBIX U TIJIOCKOCTEH.

—  Knaccudunuposats
B3alIMHOE pacnosoxXeHue
NpAMBIX M IUJIOCKOCTEH B

HPOCTPAHCTBE.
—  OnepupoBaTh
MIOHATHUAMU: JIBYI'PaHHBII

yroyi, TpaHH [BYTPAHHOTO
yriaa, pedpo ABYTPaHHOTO

yria; JIMHEHHBIM  yroia
JIByTPaHHOTO yria;
rpagycHas Mmepa

JIBYIPAHHOTO yTJIa.

YCTHBIA OTBET,
pelieHue
PUMEPOB,
MHCbMEHHBIN
OTBET,
pelieHue
3aaad, pabora
¢ y4eOHUKOM,
JIOKa3aTenbCT
BO,
KOHTPOJIbHAS
pabota
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(npsamas u obpamuas,).
Yeon meorcoy
CKPewuBarouuMucs
npamoimu. Ilouck
NepneHOUKYIAPHbIX
NPAMBIX C NOMOUBIO
NepneHOUKYIAPHbIX
niockocmet
OpmozoHnanvHoe
npoeKmuposanue.
Ilocmpoenue ceyenuil
KyOa, npusmot,
NPABUILHOL NUPAMUObL C
HOMOUBIO
OpMO2OHAILHOU
npoexyuu. Cummempusl 8
npocmpancmee
OMHOCUMENbHO
naockocmu. Ilnockocmu
cumMmempuii 8
MHO202PAHHUKAX.
Ipusnax
nepneHOUKYIAPHOCMU
NPAMOU U NIOCKOCMU
Kak cnedcmeue
cUMMempuu.
IIpasunvrvle
MHO202PAHHUKU

Pacuem paccmosanui om
MOYKU 00 NIOCKOCTU.
Cnocobvl onycmums
NepneHOUKYIApbl:
cummempusi, cogue
MOYKU NO NAPALIeNbHOU
npamotu. Cosue no
HenapaiienbHol




NPAMONU, UsMeHeHUue
paccmosiHull

VYrier n PaCCTOAHUSA

IToBTOpEHME: yron
MEXy NPSMbIMHU HA
IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM
TPEYroJIbHUKE, TEOpEMa
KOCHUHYCOB.
IToBTOpEHME: yroia
MEXIY
CKPELIMBAOIIMMUCS
IPSIMBIMU B
IIPOCTPAHCTBE.
I'eomeTprueckue
METO/Ibl BBIYUCIICHUS
yria M1y NpsIMbIMHU B
MHOI'OI'PAHHUKAX.
JIByrpaHHBIN yroI.
CBOWCTBO TMHEWHBIX
YIJI0B IBYTPAHHOTO
yria.
[lepnienuKynsapHble
IIJIOCKOCTH.

CBolicTBa B3aUMHO
NEePIEeHIUKYISIPHBIX
rockocreit. [Ipusnak
NEPIEHANKYJIIPHOCTH
IIJIOCKOCTEN; TEOpeEMa O
PSIMOM TIEpPECEUEHNUS
JIBYX IIJIOCKOCTEH
NEePIEeHIUKYISIPHBIX
TPEThEN IIIIOCKOCTH.
IIpsamoyeonvHuiii
napannenenuneo, Kyo,
UsMepenus, ceolucmea

16

https://lib.myschool.ed

u.ru/content/3081

— OnepupoBathb
MOHATHSIMUA: MHOTOTPaHHUK,
BBIIYK/IBIA W HEBBITYKJIbIA
MHOTOTPaHHUK,  AJIEMEHTHI
MHOT'OI'PaHHUKA,
MPaBUIBHBIA MHOTOTPaHHUK.
— PacnosznaBats
OCHOBHEIC BUJIBI
MHOTOI'PaHHUKOB
(nmupamuna; IpU3Ma,
NPSIMOYTOJIbHBII
napajuiesenume, Kyo).

— Knaccudunmpopatb
MHOTOIPaHHUKH,  BbIOMpas
OCHOBaHUS Ui
KIaccu(UKauy  (BBITYKIIbIC
u HEBBIMYKJIbIE
MHOTOTPaHHUKH;
MpaBUIIbHBIC
MHOTOIPaHHUKH; TpPsIMbIE U

HaAKJIOHHBIC IIPpU3MBI,
napasuieNIeTuIe bl ).

— OnepupoBaTh
IIOHATHUAMMU: CCKylasd
TUIOCKOCTb, cedeHHe
MHOTOIPaHHUKOB.

YCTHBIN OTBET,
pelieHue
MPUMEPOB,
MMMCbMEHHBIM
OTBET,
pelieHue
3anay, pabora
¢ Y4eOHUKOM,
JIOKa3aTelIbCT
BO,
KOHTpPOJIbHAS
pabota
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NPAMOY20]IbHO20
napanenenuneoaq.
Teopema o duazonanu
NPAMOY2071bHO20
napasnnenenuneoa u
cneocmeue u3 Heé.
Cmepeomempuueckue u
NPUKIAOHbLE 3A0a4l,
CBA3aHHbIE CO B3AUMHBIM
pacnonoxcenuem
NPAMBIX U NIOCKOCU.
Tloemopenue:
CKpewuearuecs
npsamvle, napaienvhsie
NIOCKOCIU 8
CMaHOapmHvIX
MHoeoepanHukax. [lapa
napannenibHulx
niocKkocmeti Ha
CKPewuU8arouuxcsl
NPAMBIX, PACCMOSIHUE
MedHcoy
CKPeuUBArOUWUMUCS
NPAMBIMU 8 NPOCTNBIX
CUMYaYUsX.

Onyckanue
nepneHOUKyIapos,
8bIUUCTEHUE PACCMOAHUL
0Om MoUKU 00 MOUKU,
APAMOU, NIOCKOCMU.
Buviuucnenue
PACCMOAHULL MeHCOY
CKPeuUBaArOUUMUCS
APAMBIMU C NOMOUYBIO
nepneHOUKYIAPHOU
HJIOCKOCTIU.




Tpéxepannuwiii yeor,
Hepagencmaa OJisl
MPEXSPAHHBIX Y2Il08.
Teopema Ilugaeopa,
meopembl KOCUHYCO8 U
CUHYCO8 014
MpEXepanHo2o yaia.
Dnemenmul cihepuyeckoii
ceomempuu:
eeooe3uyecKue TUHUU Ha
3emne

MHoOrorpaHHuku

CucremaTtu3zanus
3HaHUN: MHOTOTpaHHUK
Y €r0 JJIEMEHTBHI.
[Tupamuga. Buast
nupamul. [IpaBunbHas
nupamuaa. [Ipusma.
IIpsiMast 1 HaKJIOHHAA
npusMel. [TpaBuiibHas
npusma. [Ipsmon
napajuieIenunes,
IIPSIMOYTOJIBHBIN
napaujenenunes, Kyo.
Buinyxnvie
MHO202PDAHHUKU.
Teopema Diinepa.
Ilpasunvrvie u
NOYNpasuibHvle
MHO202PAHHUKU

https://lib.myschool.ed

u.ru/content/3081

— Crpoutb  cedeHHs
MHOTOI'PaHHUKOB ~ METOAOM
CJIE/IOB, BBITIOJIHSATD
(BBIHOCHEIC) TJIOCKHE
YepTeXM U3  PUCYHKOB
MPOCTBIX OOBEMHBIX (UTYP:
BUJ] CBEpPXY, COOKY, CHH3Y.

— Pemate 3amaun Ha

HaXO0XXICHHE

TEOMETPHUYCCKAX  BEIHYHMH
1o oOpasiiam WA
ITOPUTMAM, TIPUMEHSISI

HN3BCCTHBIC AHAJIMTUYCCKHC
METOAbI nmpu peUICHNN
CTaHAAPTHBIX
MaAaTEMAaTHYCCKHUX 3aJJa4d Ha
BBIYMCJICHUEC paCCTOSIHI/Iﬁ
MCXKAY ABYMA TOYKaMH, OT
TOYKH 10 HpSIMOfI, OT TOYKH
a0 IIJIOCKOCTH, MCKOY
CKpC€UIMBAIOIINMHUCT
IIPAMBIMHU.

YCTHBIA OTBET,
pelieHue
PUMEPOB,
MUCbMEHHBIN
OTBET,
pelieHue
3amady, pabota
¢ y4eOHUKOM,
JIOKA3aTeNbCT
BO,
KOHTPOJIbHAS
pabota
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— OnepupoBaTh
HOHATUSAMH: CHMMETpUS B
HPOCTPAHCTBE; LEHTP, OCh U
TIOCKOCTD CUMMETPHH;
IEHTP, OCh W IUIOCKOCTh
CUMMETPUH (PUTYPBHI.

— H3Bnekars,
mpeoOpa3oBLIBATh u
WHTEPIPETHPOBATH
WHPOPMALIUIO 0
MPOCTPAaHCTBEHHBIX

TEeOMETPHUYECKUX  (UTYpax,
MPEICTABICHHYIO Ha
yepTekax U pUCYHKax.

— IIpumensTe
reoMeTpryeckue (HakThl IS
peLeHus
CTEepEOMETPUUECKUX  3ajad,
MPEIONaratoIX
HECKOJIbKO IIaroB pEIICHUs,
€CJIM yCJIOBHSI MPUMEHEHUS
3aJjaHbl B IBHOH (opMme.

— IIpumensTe
IPOCTEUIINE IPOTPaMMHBIE
cpencTaa u
3JIEKTPOHHO-KOMMYHHKAIIHO
HHBIE CHCTEMBI npu
pelIieHnn
CTEPEOMETPUIECKHX 3a/1a4.
— [IpuBoguTh
MpUMEpPBl  MaTeMaTUYECKHX
3aKOHOMEPHOCTEN B MIPUPOJIE
W OKW3HHW, paclo3HaBaTh
MIPOSIBIIEHHE 3aKOHOB

YCTHBIN OTBET,
pelieHue
MIPUMEPOB,
MHUCHbMEHHBIN
OTBET,
pelieHue
3ayay, pabora
¢ Y4eOHUKOM,
JIOKa3aTeIIbCT
BO,
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reoMETpUHr B UCKYCCTBC.

Bexropsr Ionsmue eéexmopa na 13 https://lib.myschool.ed | 3name nonssmue sexmopa | ycTHbI OTBET,
B IPOCTPAHCTBE NIOCKOCIU U 6 u.ru/content/3081 HA NIOCKOCMU U 6 peureHune
npocmpaucmeae. npocmpaucmeae. IpUMCpOB,
Cymma u paznocme Onpedensmo cymmy u TMCEMCHHBIN
BEKMOPO8, NPABUILO PA3HOCMb 8EKNOPO8, pggifl’de
napaineienuneod, npasuio sajas, pabota
VMHOJICEHUE 8eKMOPA HA napannenienuneod, ¢ yaeGHIKOM,
YuCn0, pasiodxicenue VMHOJICEHUE 8eKMOPA HA JOKA34TeIBCT
sexmopa no bazucy mpéx YUCI0, pasiodicenue BO,
BEKMOPO8, He eHCAUUX sexmopa no 6azucy mpéx
8 00OHOIL NIOCKOCTU. BEKMOPOB, He NeAHCAUUX 8
CkanapHoe O0OHOU NIOCKOCMU.
npousseoeHue, CkanapHoe npouseedenue,
8bIUUCTICHUE Yella MEeHCOY 8bIUUCTICHUE Yela MEeNHCOY
seKmopamu 8 sexmopamu 8
npocmpancmae. npocmpancmae.
Ilpocmetiwue 3adauu ¢ Pewamu npocmetiwiue
sexmopamu 3a0aqu ¢ 6eKmopamu
JBuxenus (5 1) Jeuorcenus 5 https://lib.myschool.ed | Onpedensme nonsmusi: YCTHBIH OTBET,
npocmpancmaea. u.ru/content/3081 osudICeHUs pemenue
Omobpadicenus. npoCcmpaxcmea. TIPUMEPOB,
Jeudicenust u pagencmeo omobpadicenus. TCEMCHHDIN
@ueyp. Obwue ceoiicmsa 0BUICEHUsL U PABEHCMBO OTBCT,
osudiceHuti. Buowi Quayp. PEIICHHC

O0BUIICEHUIL:
napaieibHulil nepeHoc,
yenmpanohas
CUMMempUs, 3epKATbHAL
cUMMempus, NO8OPOMm
BOKpY2 NPSAMOI.
Ilpeobpazosanus
noooodus. llpsmas u
cghepa Diinepa.
T'eomempuyeckue 3adauu

3namwv obwue ceoticmea
osudiceHuti. Buowi
08UICEHUIL. NAPATLTIeNbHBI
nepeHoc, YeHmpaibHas
CUMMEMPUsi, 3ePKAIbHAS
cumMmempusi, NOBOPoOm
80Kpye npamotl. Pewiamso
2eomempuieckue 3a0aqu
Ha npuMeHeHue 0BUNCEeHUs

3amay, pabora

C y4eOHUKOM,

JI0KA3aTeIbCT
BO,
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Ha npumeHerue

08UIHCEHUS
[ToBTOpEHue: 8 1 https://lib.myschool.ed YCTHBII OTBET,
CEUYEHHUSI, PACCTOSTHUS u.ru/content/3081 pelcHue
U YIJIBI TIpUMCpOB,
HHCbMEHHBIH
OTBET,
pereHue

3anay, pabora
¢ Y4eOHUKOM,
IIOKA3aTeIbCT
BO,
KOHTPOJIbHAs
pabota

102 8

TEMATUYECKOE IUVTAHUPOBAHUE YYEBHOI'O KYPCA
11 KJIACC

bazoBerii ypoBeHsb (68 gacon)
HasBanwue pa3nena (tembl) [(OCHOBHOE COJEpIKaHUE
Kypca, (KOJIMYECTBO YaCOB)
Tesna pamenus (12 4.)

VYrayonennsiit ypoens (102 vaca)
Ha3zBanue pa3zzena (Tembl) OCHOBHOE cofepXKaHHUE
Kypca, (KOJIMYECTBO YaCcOB)

Cdepa u map: eHTp, paanyc, JuameTp;
IoIIaib MOBEpXHOCTHU cdepbl. B3aumuoe
pacrionioxeHue chepbl U IIOCKOCTH;
KacaTenbHasl III0CKOCTh K cdepe; MIomaib

cdepsl.

CeueHnns mapa

[unuaapudeckas MOBEPXHOCTb,
oOpa3zyromue MUITHHIPHIECKOU
MMOBEPXHOCTH, OCh IIMIMHIPUUIECKOI
HOBerHOCTI/I. HI/IHI/IHHPI OCHOBAaHHUA U
OO0KOBas MOBEPXHOCTh, 00Pa3yIoIIas U OCh;

I/I306pa)KGHI/IC NUJIMHAPA HAa IJNIOCKOCTH.

N306pakenue cgepsl, 11apa Ha MTOCKOCTH.

TJI01aIb OOKOBOM M MOTHON MMOBEPXHOCTH.

Tena Bpamenns (24 4.)

[unuHapudeckas MOBEPXHOCTb,
o0pasyromye UINHAPHYECKON
ITOBEPXHOCTH.

Hunuaap. [Ipsamoit KpyroBon HUIMHAD.
[Imomane MOBEpXHOCTH LUIUHAIPA.
Konnueckas moBepxHOCTb, 00pa3yromye
KOHMYECKOU noBepxHocTh. Konyc.
Ceuenue KoHyca MJIOCKOCTHIO,
MapaJUIeIbHOM IIIOCKOCTH OCHOBAHUS.
VYceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB.
[Tnomanas 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH KOHYCa

CrepeomeTpruecKme 3aa4u Ha
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Pa3pépTka nnnmuapa.

Ceuenus numHApa (II0OCKOCTHIO,
napajuiesIbHOM WK NepHeHIMKYIAPHOI ocu
LUUAJTUHIPA)

KoHnnueckas moBepxHOCTb, 00pa3yromnye
KOHHUYECKOW ITOBEPXHOCTHU, OCh U BEPILLIMHA
KOHUYECKOU nmopepxHoctu. Konyc:
OCHOBAHHUE U BepIIHA, 00pa3yromias u oCh;
U0 OOKOBOH M NOJIHOH MOBEPXHOCTH.
VYceu€HHbIi KOHYC: 00pa3yroIINe U BHICOTA;
OCHOBaHHUs U OOKOBasi IOBEPXHOCTb.
N300pakeHne KOHyca Ha TUIOCKOCTH.
Pa3Béprka konyca.

Ceuenust koHyca (IJIOCKOCTBIO,
napajieJIbHOM OCHOBaHMIO, U IJIOCKOCTHIO,
MIPOXOALIEH Yepe3 BEPIINHY)

KomOuHanus ten BpameHus u
MHOTOT'paHHUKOB. MHOTOIpaHHUK,
OIMCaHHBIN 0KOJIO cepbl; chepa, BIUCAHHAS
B MHOTOTPaHHUK WJIH B TEJIO BPALLEHUS

JI0Ka3aTelbCTBO U BBIUUCIICHHE,
IIOCTPOCHUEM CEYEHUH LUIUHAPA,
KOHYca.

[IpuknanHble 3a1a4un, CBSI3aHHBIE C
LWJIMH/POM.
Cdepa u map.
[lepeceuenue cheps! u mapa ¢
tockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua u n3o6paxxkenue mapa.
VYpasuenue cepsl. [Lnomans chepst u
€€ yacTeu.
Cummerpus chepsl u mapa.
CrepeomeTrpHuueckue 3a1aun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsi3aHHBIE CO chepoit U mapom,
IIOCTPOEHUEM UX CEYEHUH MIIOCKOCTBIO.
[IpuknaaHble 3aauu, CBI3aHHBIE CO
cdepoii u mapom.
[ToBTOpEHME: OKPYKHOCTH HA
IUIOCKOCTH, BBIYMCIIEHUS B OKPY’KHOCTH,
CTaHJapTHbIE N000us Paznuunbie
KOMOWHAIIMU TeJ BpallleHUs U
MHOTOTPaHHHUKOB.
3anaun o reme «Tena ¥ MOBEPXHOCTH
BpallleHUs»

AHAJIUTHYECKAHA reoMeTpust
(15 u.)

[ToBTOpEHME: KOOPAMHATHI BEKTOPA HA
IJIOCKOCTH U B IPOCTPAHCTBE, CKAISIPHOE
MIPOU3BEICHUE BEKTOPOB, BEIYHCIICHHE
yrila MeXAy BEKTOpPaMHU B MPOCTPAHCTBE.
YpaBHeHHE NPSMOH, IPOXOIAIIEH Yepe3
JIBE€ TOYKH.

YpaBHEHUE IOCKOCTH, HOpMaJlb,
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
BektopHoe npousBeneHue. JInneiHpie
HEpaBEHCTBA, TMHEWHOE

MIPOrpaMMHUpPOBaHNE AHAIUTHUYECKHE




METO/IbI pacuéTa yriia Mexay NpsMbIMU
U TJIOCKO- CTSIMH B MHOTOTPAHHUKAX.
dopmysa pacCTOSIHUS OT TOUKH J10
IJIOCKOCTH B KOOP/AMHATAX.

HaxoxneHnue paccTossHUN OT TOYKH 10
MJIOCKOCTHU B KyO€ U TIPaBUIIBHOM
nUpamMuIe

IToBTOpEHue, 0000 1meHNe
U CHCTeMATH3alus
3Hanmi (15 4.)

CeueHust MHOTOIPaHHUKOB:
CTaHJApTHbIE MHOTOTPAHHUKHU, METO]L
CJIEJIOB, CTaHAAPTHBIE IUIOCKOCTH,
nepeceyeHust MPsIMbIX U MIIOCKOCTEN
[TapannenbHble MpsIMbIE U TUIOCKOCTH:
napaselbHble CeUYCHUs], PacUET
OTHOIIEHUH, YIJIbI MEXKTY
CKPELIMBAIOILUMHUCS MPSIMBIMU
[lepnieniuKynsipHbIE IPsIMBIE U
IUIOCKOCTH: CTaHAAaPTHBIE MaphI
NEePIEHIUKYISAPHBIX MIIOCKOCTEN U
HPSMBIX, CHMMETPUU MHOTOTPAHHUKOB,
TeopeMa 0 TPEX MEPHEHIUKYIIAPAX,
BBIYUCIICHHS JUIMH B MHOTOTPaHHUKAX
[ToBTOpenue: mnomanu
MHOTOYTOJIbHUKOB, ()OPMYIIBI JUIsI
TIJT0IIA1eH, COOOpaKEeHHS TI0T00USI.
[[nomany ceueHnii MHOTOTpaHHUKOB:
MI0LIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUs MOA00US




O0béM MHOTOrpaHHMKA
17 4.)

O0BEM Tenma. O0BEM PSIMOYTOILHOTO
napasenenunena. 3axaun 00 yIBOSHUU
Ky0Oa, 0 KBajipaType Ky0a; 0 TPUCEKIUU
yria.
CrepeoMeTpuueckue 3aauu, CBI3aHHbIE
¢ 00bEMOM IPSMOYTOJIBHOTO
napasuiesienunea.
[Ipuknansble 3a1a4u, CBSI3aHHBIE C
BbIUKCIIEHHEM 00BbEMA MPSIMOYTOJILHOTO
napasuieJenumnesa.
O0BbEM TIPSIMO TTPU3MBI.
CrepeoMeTpuueckue 3aauu, CBI3aHHbIE
C BBIYHUCIIEHHEM 00BEMOB MPSMOiA
npusMel. [Ipuknagseie 3agauu,
CBSI3aHHBIE C 00BEMOM MPSMOIl IPU3MBI.
Brrauciienue 06EMOB Tell C TOMOIIBIO
onpeaenéHHoro uurerpaita. O0bpém
HAKJIOHHOM MPU3MBI, TUPAMH/IBI.
®opmyna 00bEMa MUpaMHUIbI.
OTtHomeHne 06beMOB MUPAMUJL C OOIIUM
YTJIOM.
CrepeoMeTpuueckre 3aJaui, CBI3aHHbIE
¢ 00bEMaMU HaKJIOHHOW TIPU3MBI,
MUPAMU/IBL.
[Ipuknagueie 3agaun mo Teme «OOBEMBI
TeN», CBSI3aHHbIE ¢ 00BEMOM HAKIIOHHOU
TIPU3MBI, TAPAMH/IBI.
[Tpumenenne o0bEMOB. Boruncnenue
[paccTosIHUS 10 TIOCKOCTH

O0bémbI Tea (5 u.)

ITonstre 006 00bEMe. OCHOBHEIE CBOICTBA
00BEMOB TeI.
O0BeM muuHApa, KoHyca. O0BEM 1mapa u
iomaab chepol
[TomoOHbIE TEeNa B MPOCTPAHCTBE.
COOTHOIICHUS MEXTY TLTOMIAISIMHI

MOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET

IL1omaau moBepxXHOCTH U
00bEMBI KpPYIJIbIX TeJ (9
4.)

O06BEmM nunuHApa. Teopema 06
00bEME TPSMOTO LMIMHPA.
ITmomany OOKOBOI U ITOJTHON
MOBEPXHOCTU UUIUHApPA Briuncienue
00BEMOB TEJI C TTOMOIIBIO
ornpenenénHoro uHTerpana. O0bEM

KOHYCA.




ITmomany OOKOBOI U ITOJIHON
MMOBEPXHOCTU KOHYCA.
CrepeomeTpHUeCcKHUe 3a]1a4M, CBI3aHHbBIC
C BbIUHCIIEHHEM 00BbEMOB IIMIIMH/IPA,
KOHYca.
[Mpuknanueie 3ana4un mo Teme «OO0BEMBI
Y TUTOMIAU TIOBepXHOCTEH Tell. O0bEM
miapa u mapoBoro cexropa. Teopema 06
00béme mapa. [Lmomans chepsr.
CrepeomeTpHuyuecKue 3aa4u, CBI3aHHbBIC
C BBIUHCIIEHHEM 00BbEMOB I1apa,
[IAPOBOT'0 CErMEHTA, IIAPOBOTO CEKTOPA.
[Ipukiagubie 3a1a4u 110 TEME
«O0BEMEBI TET», CBA3aHHEBIE C 00BEMOM
apa v Iiomaasio cepol.
CoOOTHOIIECHUS MEXKTY TUIOIIAISIMHU
MOBEPXHOCTEH U 00bEMaMHM 1TOJOOHBIX
TelL.
[TogoOHbIe TeNa B IPOCTPAHCTBE.
3meHeHne o0bEMa Npu MOA0OUH.
CtepeomMeTpuuecKue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BEMOB TEJ U ILIOIIaACH
MOBEPXHOCTEU

BekTopbl U KOOPAUHATHI B
npoctpanctie (10 4.)

BekTop Ha MII0CKOCTH U B MPOCTPAHCTBE.
CrnoxeHue ¥ BBIMUTaHUE BEKTOPOB.
YMHOXk€EHUE BEKTOpa Ha 4Kcio. PaznoxeHnue
BEKTOpA 10 TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuio napamienenumnena.
Pewienue 3ana4, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPaMH.
[IpssMoyronpHas cucreMa KOOPAUHAT B
npoctpaHcTBe. KoopinHATHI BEKTOpA.
[Ipocreitmue 3aga4n B KOOpAUHATAX. YTOI
Mexay BekTopamu. CkasspHOe
[IPOU3BEIEHNE BEKTOPOB. BhI4KClIeHHE YIIIOB
MEXAY NPSMBIMHU U TUIOCKOCTSIMM.




KoopanHaTHO-BEeKTOPHBIM METOJT TPU
PEIICHUHN T€OMETPUUECKUX 3a7a4

I[loBTOpPeHME, 00001IEHUE U
cucTeMaTu3anus 3Hanuii (7
4.)

OcHoBHBIE GUTYpHl, HaKThl, TEOPEMBI Kypca
IUTAHUMETPHH. 3a7a9¥l INIAHUMETPUHN U
METOJIbI MX PEIICHHS.

OcHoBHBIE GUTYPHI, (HaKTHI, TEOPEMBI Kypca
CTepeoMeTpuH. 3a/laui CTEPEOMETPUH U
METO/IbI UX PEIICHUS

IHoBTOpEHUe, 0600MIEHNE
H CHCTEMATH3aluA
3HAHUI (22 4.)

O6o0maroiiee MOBTOPEHHE MIOHITHH U

METOJI0B Kypca reomerpuu 10-11

KJIaCCOB, CUCTEMATH3AIMs 3HAHUM.
VicTopust pa3BUTHS CTEPEOMETPHH KaK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WHKXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI
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