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

JlaHHasi TporpamMma CIy>)KUT OCHOBAaHHMEM JUIsl Y4YUTeNns Mo pa3paboTke paboueit
IPOrpaMMBbI 110 MaTeMaTHKe B KJIACCAX, IJI€ PeaTu3yeTcss MyIbTUIIPO(UIbHBIA yueOHblIi miaH. B
pasznene «TemaTnueckoe IJIAaHUPOBAHUE» COJEpKAHUE OOYYEHHS CHHXPOHU3UPOBAHO IS
[apajyIeNIbHOTO U3Y4eHUsl OOydyarolMMUCS IpeaMeTa Kak Ha 0a30BOM, Tak M Ha Yri1yOJIeHHOM
ypoBHe. TeMaTnueckoe IUIAHUPOBAHHE COCTABJIEHO 110 Y4eOHBIM KypcaM «Aunrebpa W Hauana
MaTeMaTU4YecKoro aHaiusa» u «l'eomerpusi». YueOHbI Kypc «BeposITHOCTh U CTaTUCTUKA» HE
MOXET OBITh CHHXPOHM3HMPOBAH, TaK KaK HMMEET pa3HOe NpEeAMETHOE COAep)KaHhe, KOTOpoe
n3y4aercsi B 00beMe OJMHAKOBOr0 Y4eOHOIO 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
o0Opa3oBaHus, € Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMN, MNPENBbABISIEMBIX K
MaTeMaTHYeCKOMY O00pa3oBaHMIO, W Tpaauluil poccuiickoro oOpazoBanus. Peanunzanus
IpOTpaMMbI 00ECTIEYMBAET OBJIAJICHUE KITFOUEBBIMA KOMIETECHIIUSIMH, COCTABIISIFOIIMMHI OCHOBY
JUIsL CaMOpa3BUTUSL U HEIPEPHIBHOTO 0OOpa3oBaHMs, LEIOCTHOCTh OOIIEKYJIbTYpPHOTO,
JIMYHOCTHOI'O U TIO3HABATEJIbHOTO PA3BUTHS JUYHOCTH 00YUArOIIHUXCS.

B paboueil mnporpamme ydTreHbl uAed U noyiokeHUd «KoHuenuuu pa3BUTHSA
mareMaThueckoro obpasosanusi B Poccuiickoit ®denepanuu». B cooTBeTcTBHM C Ha3BaHUEM
KOHIIETIIUM MaTeMaTH4ecKoe 00pa3oBaHHUe JOJKHO, B YACTHOCTH, PELIATh 3a/1a4y oOecredeHus
HE00XO0/IMMOT0 CTPaHe YMCIla BBITYCKHUKOB, MaTEMAaTHYECKasi IOJrOTOBKA KOTOPBIX JOCTATOYHA
JUIs TPOAOIDKEHHUs OOpa3oBaHMs 10 pa3IMYHBIM HAINPaBICHMSM, BKJIOYas NpenojaBaHHe
MaTeMaTHKH, MaTeMaTHYEeCKUE UCCIIeI0BaHMs, paboTy B chepe MHPOPMALMOHHBIX TEXHOIOTUN
U Jp., a TaKkKe oOecrneyeHus: i KaXJ0ro OOydarollerocs BO3MOXHOCTU JIOCTHXKEHUS
MaTeMaTUYeCKON MOJrOTOBKM B COOTBETCTBUH C HEOOXOJMMBIM €My ypoBHeM. VIMeHHO Ha
pelIeHre ITUX 3a]a4 HalleJleHa padoyas MporpaMma yriayonEéHHOro ypoBHSI.

B osnoxy umudpoBoil Tpancpopmanuu Bcex cdep UEIOBEYECKOW AESITEeIbHOCTU
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3 XOpolleil MaTeMaTHdecKoi
HOJArOTOBKU. JTO OOYCJIOBJIEHO TEM, YTO B HAIIM JHU pacTEéT YHUCIO CHEIHaTIbHOCTEH,
CBSI3aHHBIX C HEIMOCPE/ICTBEHHbIM NPUMEHEHHEM MaTeMaTUKH: U B cepe SKOHOMHUKH, U B
Ou3Hece, M B TEXHOJIOTMYECKUX OOJIACTX, U JAake B I'yMaHHMTapHbIX cepax. Takum obpazom,
Kpyr oOydJalomuxcsi, s KOTOpPhIX MaTeMaTHKa CTaHOBUTCS 3HAUYUMBIM IPEAMETOM,
¢byHnamMmeHTOM 00pa3oBaHuUs, CYIIECTBEHHO pacluupsiercd. B  Hero BXOAAT HE TOJBKO
oOyyJaromuecsi, TUIAHUPYIONIME 3aHUMAThCS TBOPYECKOM M HCCIEAOBATENbCKON paboTol B
o0yacTu MaTeMaTuKu, MHPOPMATUKH, GU3NKH, SKOHOMHUKHU U B APYTUX O0NACTAX, HO U T€, KOMY
MaTeMaTHKa Hy>KHa JIJIsl UCIIOJIb30BaHMs B MPOoQeccusix, He CBI3aHHBIX HEMOCPEACTBEHHO C HEH.

[TpuknaaHas 3HAYMMOCTb MaTEeMAaTUKU OOYCIIOBJIEHA TEM, UTO €€ MPeAMETOM SIBIISIOTCS
(byHaaMeHTalbHbIe CTPYKTYpPBI HAIllero MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJINYECTBEHHBIE
OTHOIIEHUS, (PYHKIIMOHAIBHBIE 3aBUCUMOCTH M KaTeTOPHH HEONPEAECAEHHOCTH, OT MPOCTEHININX,
YCBaMBa€MbIX B HEMOCPEACTBEHHOM OIIBITE, O JIOCTATOYHO CIIOKHBIX, HEOOXOIMUMBIX MJisi
pa3BUTHS HAyYHBIX W TEXHOJOTMUYECKHUX HAeH. be3 KOHKpETHbIX MaTeMaTHYeCKUX 3HaHUN
3aTpyJHEHO MOHUMAaHUE NPHUHIMIIOB YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHON TEXHHKH,
BOCTIPUATHE M UHTEPIIpPETalns Pa3sHOOOpa3HOM COIHMATbHOM, IKOHOMUYECKOW, MOJIUTHYECKOMN
uHpopMannu, Manod(p(deKkTUBHa NOBCEIHEBHAs IpaKTUYeCcKas [esATeNbHOCTh. Bo MHOrmx



cdepax npohecCHOHAIBHON AEATENbHOCTH TPEOYIOTCSI YMEHHMS BBINOIHATE PACUYEThl, COCTABIIATh
QITOPUTMBI, NPUMEHATH (HOPMYJIBI, MPOBOAUTH T'€OMETPHUECKUE H3MEPEHUS U IMOCTPOCHHS,
YuTaTh, 00padaThIBaTh, MHTEPIPETUPOBATh M MPEACTABIATh MHPOPMALUIO B BUAE TaOIHII,
JrarpaMM # rpauKoB, TOHUMATh BEPOATHOCTHBIN XapaKTep CIyYalHbIX COOBITHIA.

ONHOBpEMEHHO C pacIIMpeHueM cdep NPUMEHEHHsS MAaTEeMAaTUKA B COBPEMEHHOM
oOmiecTBe BcE 60s1ee BaXKHBIM CTAHOBUTCSI MAaTEMAaTUYECKUI CTHIIb MBIIIJIEHUS, TIPOSIBIISIOLIMNACS
B ONPECIIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpouecce n3ydeHnus MaTeMaTUKU B apCEHa IPUEMOB
U METOJIOB MBIIUIEHUS Y€I0BEKa €CTECTBEHHBIM 00pa3oM BKIIHOYAIOTCSA MHIYKIUS U ACTYKLHS,
0o0o01IeHne W KOHKpETH3alMs, aHalu3 M CHHTe3, Kiaccu(ukaluuss U cucTeMaTH3alus,
abctparupoBanue M aHajorusi. OOBEKTbl MaTEMAaTUYECKUX YMO3AKIIOUEHWM, IpaBuia HX
KOHCTPYUPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX TOCTPOCHUH, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHusi (popMyInpoBaTh, 0OOCHOBBIBATh W JIOKA3bIBATH CYKICHUSA, TEM CaMbIM (OPMHPYIOT
JIOTHYECKUI CTWUJIb MBIIUICHUA. Benyiias poib NPUHAMICKUAT MareMaTHKE B (hOPMUPOBAHHU
JITOPUTMUYECKONW KOMIIOHEHTBI MBIIUICHUS U BOCIUTAHUM YMEHHMM E€HCTBOBATH IO 3aJaHHBIM
aIropuT™MaM, COBEPLICHCTBOBATH M3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B mpornecce pemieHus
3ajjay — OCHOBBI JUIsI OpraHu3alMM Y4eOHOH MAEATeNbHOCTH Ha YypOKaxX MaTeMaTUKU —
Pa3BHUBAIOTCSI TBOPYECKAsI U IIPUKIIAIHASL CTOPOHBI MBIIIJICHUS.

OOyuenue wmaremaruke Ja€T BO3MOXKHOCTb pa3BHUBATh Yy Yy4YalllUXCA TOYHYIO,
palnroHaNbHYI0 M HH(GOPMATHBHYIO pedb, YMEHHE OTOMpaTh HanOoJee MOIXOASIINE SI3bIKOBBIE,
CHUMBOJIMUYECKHE, TpapuuecKue CpelncTBa JUIS BBIPAKEHUS CYXICHHH W HAIJATHOTO HX
IIPEICTaBICHHUS.

Heo6x0oauMbpIM KOMIOHEHTOM 00I1Iel KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU SIBISIETCS
o011ee 3HAaKOMCTBO € METOJAaMH IO3HaHMs JCHCTBUTEIbHOCTH, IPEACTABICHUE O MpeaMeTe U
METO/Ie MAaTeMaTUKH, €r0 OTIMYUSAX OT METOAOB €CTECTBEHHBIX M T'yMAaHUTAPHBIX HayK, 00
0COOEHHOCTSX NMPUMEHEHHs MaTeMaTUKH JUIsl peIlIeHUs] HayuyHbIX M MPUKIAJHBIX 331a4. Takum
o0pa3oM, MaTeMaTH4yeckoe 00pa3oBaHKe BHOCUT CBOM BKJIaJ B (POpMHUpPOBaHUE OOIIEH KYIbTYpPbI
YeIJI0BEKa.

N3ydyenne MaTeMaTHMKH CHOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHUIO  YEJIOBEKa,
IIOHUMAHUIO  KpacoTbl M  H3SALIECTBA MAaTEMaTUYECKUX  PACCYKJICHHM, BOCIPHUAITHIO
FeOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[EJIN U3YUYEHUA YUEBHOI'O I[TPEJIMETA «MATEMATUKA»
[TpuoputeTHbiMU nEIsIMU 00ydeHus: MmaTtematuke B 10—11 kinaccaxkak Ha 6a30BOM, Tak M Ha
yIIIyOJI€EHHOM YPOBHSX SIBIISIIOTCS:

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

— MOJBEACHHUE Y4YAIUXCS HAa JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAaHUIO B3aUMOCBS3U
MaTeMaTHUKHd M OKPYXKAIOLIEro MHpa, MOHMMaHHE MaTeMAaTUKU KaK YacTh oOrien
KYJIBTYpPbI UEJIOBEUECTBA;

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

— QopmupoBanue  (YHKIUMOHAIBHOM  MaTeMaTHYeCKOW  TIpPaMOTHOCTH:  yYMEHUs
pacrno3HaBaTb MaT€MaTHYECKHE acClEeKThl B pEajbHBIX JKU3HEHHBIX CUTYalUsAX WU IIPU



W3YYEHUHU JAPYTUX Y4eOHBIX MTPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEIN 1 3aKOHOMEPHOCTEH,
dbopMymupoBaTh WX Ha S3BIKE MATEMAaTUKH M CO37aBaTh MAaTEMaTUYECKUE MOJIENH,
MPUMEHSATD OCBOCHHBIN MaTeMaTUYeCKHUi amnrmnapar TUTSt perieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lay, HMHTEPIPETUPOBATh W OLICHUBATh IOJYyYEHHBIE
pE3yJIbTaThI.

OCHOBHBIE JIMHUM cojJiepxkaHus Kypca Marematuku B 10—11 knaccax: «Yucina wu
BbIUKCICHUSY, «Anredpa» («Anredpanyeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Hauana wmartemaruueckoro ananuza», «l'eomerpusi» («l'eomerpuueckue GUTYppl U HUX
cBoiicTBay, «l3MepeHre reoMeTpUYecKuX BETUYUH»), «BeposSTHOCTh U cTatucTtuka». JlaHHbie
JUHUH Pa3BUBAIOTCS MApaJUIeNbHO, KaXK/1as B COOTBETCTBUU ¢ COOCTBEHHOM JIOTHKOM, O/JTHAKO HE
HE3aBHCUMO OJHA OT JAPYroi, a B TECHOM KOHTAKTE€ M B3auMOAEcHCTBUU. Kpome 3TOro, mx
00bEMHSACT JIOTMYECKas  COCTaBJSIONIAs, TPAJAMIIMOHHO TpUCyIass MaTeMaTUKe U
MIPOHU3BIBAIONIAS BCE MAaTEMaTHYECKHE KypChl U cojiepkarenbHbie TuHUU. ChopMyTupoBaHHOE
B DeniepallbHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHIApTEe CPEeaHEro 001Iero 0opazoBaHus
TpeOOBaHUE «BIIAZICHHE METOJaMH JO0Ka3aTelbCTB, AJITOPUTMAMHU pEIIEHUs 3a/ady; yMEHUe
dbopMynupoBaTh OMpe/eNieHs, aKCHOMBI U TEOPEMBI, IPUMEHSThH UX, IPOBOJUTH JOKa3aTelbHbIC
paccykJIeHHUs B XOJE peUIeHHs 3aJauy» OTHOCUTCS KO BceM KypcaM, a (opMmupoBaHHe
JIOTHYECKUX YMEHHH pacrpeiessieTcsi Mo BCeM rojaM oO0y4deHHs Ha YPOBHE CPETHEro oO0IIero
o0Opa3oBaHusl.

MECTO YYEBHOI'O IPEAMETA «MATEMATUKA» B YUEBHOM I1JIAHE

B cootBerctBuM ¢ DeneparbHbIM T'OCYJapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM
cpeaHero oOIiero o0pazoBaHMsl MaTeMaTHKa sIBJIETCS 00s3aTeNbHBIM IPEIMETOM Ha JJAHHOM
ypoBHe oOpa3oBaHus. Hacrosmedt paboueil mnporpaMmoill mpenycMaTpUBaeTCsl H3ydeHHE
yuebHoro mpenMera «MaremaTuka» B pamMKax TpEX y4eOHbIX KypcoB: «AunreOpa M Hauana
MaTeMaTHuecKoro ananuza», «l'eomerpus», «BeposTHocTs M cTatucThkay. PopmMupoBaHHE
JIOTHYECKUX YMEHHI OCYIIECTBIISIETCSl HA MPOTSHKEHUU BCEX JIET OOyUeHHs B CTapIIel IKoe, a
AIIEMEHTHI JIOTHKH BKIIIOYAIOTCS B COJIEPKAHNE BCEX Ha3BAaHHBIX BBIIIE KYPCOB.

OCHOBHBIMU JINHUSIMU cojiep:kaHus MaTemMatuku B 10—11 kmaccax ssisrores: «Yucna u
BbIUKCIEHUS», «Anredpa» («Anredpanyeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBA»),
«Havana wmarematnueckoro anamusza», «l'eomerpusi» («I'eomerpuueckue QuUrypsl u HxX
cBoiicTBa», «M3MepeHHEe TeOMETPUYECKUX BEIUYMHY»), «BepoATHOCTP U  CTaTUCTHKAY.
CopneprxaTenbHble JUHUM Pa3BUBAIOTCS MapajlieNIbHO, KaXKIas B COOTBETCTBUU C COOCTBEHHOM
JIOTMKOM, OJTHAKO HE HE3aBUCHMO OJIHa OT APYIroi, a B TECHOM KOHTAaKTe M B3auMoeicTuu. Mx
OOBbEeMHSACT  JIOTHYECKash COCTABIAIOMIAsl, TPAAWIMOHHO TPHCyINas MaTeMaTHKe |
IIPOHM3BIBAIONIAS BCE MAaTEMAaTHIECKHE KypChl M cofiepxkarenbHble THHUU. CPopMyITnpoBaHHOE
B ®I'OC COO TpeboBanue «BIajeHUE METOIAMH JI0KA3aTEIbCTB, AITOPUTMAMH PEIICHUS 3a/1a4,
yMeHue (GOpMyYJIHpOBATh ONpEACTCHHS, AaKCHOMBI M TEOpPEMBbl, NPUMEHSTh WX, TPOBOIHUTH
JIOKa3aTeIbHbIE PACCYXKACHUS B XOJI€ PELICHUs 3a7a4» OTHOCUTCS KO BCeM Y4eOHBIM KypcaM, a
¢dopMHpOBaHUE JIOTUYECKUX YMEHHUH pacrpenensercs Mo BceM rojaM oOydeHHsl Ha YPOBHE
CpeaHero oomniero 0opa3oBaHusl.

B yue6HOM 1utaHe Ha u3ydyeHue matematuku B 10—11 kimaccax oTBOIUTCS 5 yueOHBIX
4acoB B HeJEI0 Ha 0a30BOM ypOBHE B TE€UEHHE KaXKJI0TO roja oOyueHwus, Bcero 350 yueOHBIX
4acoB, U 8 yYeOHBIX YacOB B HEJEN0 Ha YIrIIyOJCHHOM YpOBHE B TEYEHHE KaXKIOTO To/a
oOyueHus, Bcero 560 yueGHBIX 4acoB.



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

OcBoenne yuebHoro mpeamera «MareMaTHKa JOJDKHO 00ECIeUMBaTh JTOCTH)KEHUE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CIHCAYIONIMX JUYHOCTHBIX, METalpPEIMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3VYJIbTATEI

JIndHOCTHBIE pPe3ylbTaThl OCBOEHHUS NpPOrpaMMbl y4eOHOro mpeamera «MaremaTuka
XapaKTEepU3YKTCS:

I'paxxnanckoe BocniuTaHue:

C(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMH OOYYAIOLIErocss Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJICHAa POCCHUICKOrO OOILIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHUN, NPOIEAYp TPakJaHCKOTO O0OIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH WHCTHTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TarpuoTryeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON IPaXKIaHCKOM UIEHTUYHOCTH, YBRXKEHUS K MPOIILJIOMY
U HACTOSLIEMY POCCHUHCKOM MaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX
JOCTHKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAHHWEM JIyXOBHBIX ILIEHHOCTEH PpOCCHICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYUBOTO OyIYIIEroO.

DCTEeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K MHpPY, BKJIIOYas OCTETHUKY MAaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, pacCykIE€HUH; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3JInyHbIX BUJI0B UCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHS MPUMEHITh MaTeMaTUYeCKWe 3HaHUS B HHTepecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pOBBIO
(310poBo€e NuTaHHE,COATAHCUPOBAHHBINA PEKUM 3aHATHH M OTAbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSAX CIOPTUBHO-030POBUTEIILHON
JESATENBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTH TPYAOIIOOMS; UHTEPECOM K Pa3IUYHBIM
chepam npodhecCuOHATBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyaylie nmpodeccuu u peaau3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHUU BCEH >KM3HU; TOTOBHOCTBHIO K AKTUBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKOW HaIlPaBIEHHOCTH.

DKOJIOTM4YECKOEe BOCIIUTAHUE:!

c(OpMHUPOBAHHOCTHIO AKOJIOTMUYECKOMN KYJIbTYPBI, MMOHUMaHHEM BITUSTHHSI
COLIMAJIbHO-9)KOHOMHUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOJHOW U COLMAIBLHOM Cpejbl,
OCO3HAaHHEM TJI00aNbHOIO XapakTepa 3KOJOTHYECKHX MpoOsieM; OpHeHTalueld Ha MpUMEHEHUe
MaTeMaTUYeCKUX 3HAHUN JUIsl pellieHus 3aad B 00JacTU OKpY’Karolled cpelibl, MIaHuPOBaHUs



IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIS OKPY/KAIOILEH CPEJIBI.

IleHHOCTH Hay4YHOIO ITO3HAHMS:

Cc(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyKH M OOILIECTBEHHON MPAKTHKH, TOHUMAaHHEM MaTeMaTHYECKOW HayKd Kak c(epsl
YEJIOBEUECKON JIEATEIIbHOCTH, 3TAIOB €€ Pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUS LIMBUIIN3ALUMY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOM KaK CpPEACTBOM IIO3HAHMS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATh IPOEKTHYHD M  HCCIEINOBATENIBCKYIO JEATEIbHOCTD
WHIWBHUAYAJIBHO U B IPYyIIIE.

METAIIPEJIMETHBIE PE3VJIbTATDI

MeramnpeaMeTHble  pe3yibTaThl ~ OCBOGHHUS ~ NPOTpaMMBl  y4eOHOro  mpeaMera
«MaremaTuka»  XapakTEepU3yIOTCs  OBJIAJICHHEM  YHUBEPCAIbHBIMM  I103HABATEIbHBIMU
JNEHCTBUSIMH,  YHUBEPCAIbHBIMM  KOMMYHHUKaTUBHBIMU  JI€HCTBUSMM,  YHUBEPCAIbHBIMU
PEryJIATUBHBIMU 1€HCTBUSMU.

1) VHuBepcallbHble I03HABaTeNbHbIE JAEUCTBUS, O00eCHeuuBarOT (OpPMHUPOBAHUE
0a30BbIX KOTHUTUBHBIX NIPOLECCOB 00yUaroIuXcsi (OCBOEHHE METOI0B IO3HAHUS OKPYKAKOILEro
MHUpa; TPUMEHEHHE JIOTMYECKHUX, MCCIeI0BaTeNbCKUX Olepanuid, yMeHuil paborarh ¢
uHpopmarueit).

ba3oBbie mornueckue 1eUCTBU:

— BBUIBJIATh U XapaKTE€pPHU30BaTh CYIIECTBEHHbIC IPU3HAKKM MAaTEeMaTHUYeCKUX OOBEKTOB,
HOHATUHM, OTHOIIEHUH MEXIy HOHATUAMH; (DOPMYJIUPOBATh ONpEAETICHUsS IOHATH,
yCTaHaBJIMBATh CYIIECTBEHHbIN MPHU3HAK KJIACCU(PHUKAIMKU, OCHOBaHMSA I OOOOIIEHUS U
CpPaBHEHUs1, KPUTEPUHU IIPOBOJIMMOIO aHAJIU3A;

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

— BBUIIBJIATh MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTUBOpeuus B (hakrax,
JAHHBIX, HaONIOJEHMAX U YTBEPXKACHUAX; MpeularaTb KPUTEPUU JUISL  BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

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

— MPOBOJIUTH CAMOCTOSATEIBHO JOKA3aTeNbCTBA MAaTEMaTUUECKUX YTBEPKIACHUN (IIpsiMbIe U OT
IPOTHBHOTO), BBICTPAaUBaTh APTYMEHTALINIO, IPUBOAUTE IPUMEPHI U KOHTPIPUMEPHI;

— 00OCHOBBIBaTh COOCTBEHHBIE CY)KJIEHUS U BBIBOJBL;

— BbIOUpAaTh crocol perieHus: yueOHOH 3a1auM (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUS,
BbIOMpaTh HanboJIee MOAXOAIMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBele nccienoBaTeNnbCKUE TEHCTBUS:

— HCHOJb30BATh BOMNPOCHI KaK HCCIIEAOBATENLCKUH MHCTPYMEHT IO3HAHMS; (OpPMYJIHUpOBaATH
BONPOCHI, (PUKCUPYIOLIUE MPOTUBOpEUNE, MpoOieMy, YCTaHaBIMBATh MCKOMOE M JIaHHOE,
(GbopMUpOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MMO3ULUIO, MHEHHUE;

— IPOBOJUTH  CaMOCTOSTENIBHO  CILUIAHUPOBAHHBIM  DKCIEPUMEHT, MCCIEJOBaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro oObEeKTa, SIBJICHUS, MPOLECCa, BBISIBICHHIO
3aBHCUMOCTEN MeX Ay 00BEKTaMU, SIBICHUSIMHU, TPOLIECCAMH;

— CaMOCTOATENIbHO (OPMYIHPOBATh OOOOMIEHHS M BBIBOABI MO pE3ysbTaTaM NPOBEAEHHOTO
HaOJIONEHUs, WCCIICZIOBAHMs, OLIEHUBATh JOCTOBEPHOCTb IOJYYEHHBIX pE3yJIbTATOB,
BBIBOJIOB M 000OIIEHNI;

— IIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MIPOLIECCA, A TAKXKE BBIIBUIATh IIPEAIIOJIOKEHHUS O €ro



Pa3BUTHH B HOBBIX YCIIOBUSX.
Pab6ora ¢ undopmanueii:
— BBIBJIATH JePUUIUTH MHPOPMAINHY, JaHHBIX, HEOOXOIUMBIX Ul OTBETA HA BOMPOC U JUIA
peLIeHus 3a/1a4u;
— BBIOMpaTh  MHGOPMALMIO W3  HCTOYHMKOB  PA3NMYHBIX  THUIIOB, AHAJIM3HPOBATH,
CHCTEeMAaTH3UpPOBAaTh W HMHTEPIPETUPOBATh HH(POPMAIMIO pA3IMYHBIX BHIOB U  (HopMm

NPE/ICTaBIICHUS;
— CTPYKTYPHPOBaTh MH(POPMAIIUIO, MPEACTABIATh €€ B PA3IUYHBIX (HOpMax, UILTFOCTPUPOBATH
rpaguyecKu;
— OLIEHUBATh HAIEKHOCTh NHPOPMAITUH TI0 CAMOCTOSTENILHO CPOPMYTHUPOBAHHBIM KPUTEPHSIM.
2) YHHUBepcallbHbIC KOMMYHHKATHBHBIC JeHCTBYS, 00ecTieunBarOT
Cc(OPMHPOBAHHOCTh COITUAILHBIX HABBIKOB 00YUYAIOIIHXCSI.
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 MOSCHEHMSI 110 X0y PEIICHHUS 3a7a9l, KOMMEHTHPOBATH ITOJIYYCHHBIN PE3yIbTarT;

— 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;

— INpPUHUMATh 1€JIb COBMECTHOH JesTeIbHOCTH, IUIAHMPOBATH OPIaHU3aAIMI0 COBMECTHOU
paboThl, pacnpenensiTh BHUIbI pabOT, JOroBapUBaThCs, OOCYXAAaTh IMPOLECC U PE3yibTar
paboThl; 06001IaTh MHEHUST HECKOJBKHUX JIIOJIEH;

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

— BBINOJHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JAEUCTBHS C IPYTMMHU UJEHAMHU
KOMaH[Ipl; OLIEHUBaThb KayecTBO CBOEro0 BKJIaJa B OOMMI MPOAYKT IO KPUTEPUsIM,
cOpPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VYHUBEpCcalbHBIE PETYJISATUBHBIE JCHCTBUS, OOECIIEYMBAIOT (OPMHPOBAHNE

CMBICIIOBBIX YCTAaHOBOK W )KHU3HEHHBIX HAaBBIKOB JTHYHOCTH.

Camoopranu3anusi:

— COCTaBJIATh IUIaH, AJITOPUTM pELIeHHUs 3a/aud, BbIOMpPATh CIOCOO pEeLIeHUs € Y4ETOM
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, MX PE3YIIbTaTOB;



BIIQJIETh CIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJS TpoIecca U pe3yibTara pelieHus
MaTeMaTH4YeCKOM 3a7auM;

HpGI[BI/II[eTB pr,[IHOCTI/I, KOTOpLIe MOI‘yT BOBHHKHyTB HpI/I peLHeHI/II/I 3aJda4d, BHOCHUTH
KOPPEKTUBBl B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaNICHHBIX
OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OILICHHUBATh COOTBCTCTBUC pesynLTaTa oeian u yCJIOBI/ISIM, O6’b$ICH$ITb HpI/I‘-II/IHBI JOCTHUIKXCHUA
NN HCOOCTHUIKXCHUA pe?)y.]IBTaTOB ACATCIIbHOCTH, HAXOAUTDHb OI_HI/I6Ky, aBaThb OI.[CHKy
MPUOOPETEHHOMY 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 kmacca B pamkax KypcoB «AnreOpa 1 Havama

aHaJIn3a» u ((FGOMeTpI/Iﬂ)).

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

CpCaAHCIO O6IH€FO O6paSOBaHI/I$I JOJIDKHO obecreynBaTh AOCTHUIKCHUC CIICAYIOIINX ITPEAMCTHBIX

obp

a30BaTeNIbHBIX PE3yIbTaTOB:
K xonny o6ydenus B 10 kinacce oOyuaronuiicsi HOJYYUT CIAEAYIOUINE TPEAMETHBIE

Pe3yIBTATHI IO OTEIBHBIM TeMaM (eeparbHON padodeil mporpaMMbl yaeOHOTO Kypca

«Anrebpa 1 HaYajla MAaTeMAaTHYECKOTO aHATN3a» Ha 6230BOM YPOBHeE:

Yucna 1 BEIYUCIIEHUS:

OIEpUPOBATh MOHATUSIMM: PALUOHAIBHOE W JIEHCTBUTEIBHOE 4YMCIIO, OOBIKHOBEHHAs U
JecsITUUHas ApoOb, IPOLEHTHI;

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

BBIMOJIHATE MPUONMKEHHBIE BBIYHUCICHUS, HCHONb3Yys IpaBUia OKPYIJICHHs, JeNaTh
MIPUKUIKY U OLIEHKY pe3yJbTaTa BIYMCICHUM;

ONepUpPOBaTh MOHATHUSMU: CTENEHb C LIEJbIM IOKa3aTeleM, CTaHAapTHas (opMma 3amucu
JNEMCTBUTENBHOIO YHUCIIA, KOPEHb HATYpaJbHOW CTENEHM, HCIOJIB30BaTh MOIAXOMSIIYIO
dopmy 3amucu JAEHCTBUTENBHBIX YHMCEN JUIsI pELIeHHs MPAaKTUYeCKUX 3a1ad |
IIPEICTaBICHNS JaHHBIX;

OIIEpUPOBATh MOHATUIMH: CUHYC, KOCUHYC U TAHI€HC IIPOU3BOJIBHOIO YIJla, UCIOIb30BaTh
3aIUCh MPOU3BOJIBHOTO yIila Yyepe3 oOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIMH.

ypaBHeHI/IH " HCPABCHCTBA:

ONIEpPUPOBATh MOHATUAMU: TOXKIAECTBO, YPAaBHEHHUE, HEPABEHCTBO, LIEJIOE, PALIMOHAIBHOE,
HMpPPALMOHAIIBHOE YPABHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHHUE;

BBINIOJHATh ~ MpeoOpa3oBaHMsl ~ TPUTOHOMETPHUUECKUX  BBIPQXEHMH M pemiarh
TPUTOHOMETPUYECKUE YPABHEHUS,

BBITNIOJHATH MpeoOpa3oBaHUs IENbIX, PALIMOHAIBHBIX U HUPPAUOHAIBHBIX BBIPAXKEHUN U
peniaTb OCHOBHBIE THIBI LEJIBIX, PAalMOHAJIBHBIX W HPPALMOHAIBHBIX YPaBHEHHU U
HEPaBEHCTB;

IIPUMEHATh YPAaBHEHMSI M HEPABEHCTBA JUISl PEIICHMS MAaTeMaTHYECKHMX 3a7ad M 3a/1ad W3
pa3aMyYHbIX 00JacTel HayKH U peaibHOM KU3HU;



MOACIIMPOBATh PCAJIbHBIC CHUTyallUM Ha SA3bIKC aHF€6pI:I, COCTAaBJIATH BBIPAXXCHUA,
YpaBHCHHUA, HCPABCHCTBA II0 YCJIIOBUIO 3aJadyu, HCCICAOBATH IMOCTPOCHHBIC MOJCIN C
HCITIOJIb30BAHHECM allllapara anre6pLI.

OyHKIIUU U TpaQUKH:

OIIEPUPOBATH MOHATUAMHE: (PYHKIUS, CIIOCOOBI 3aaHusl (DYHKIIMH, 00JIACTh ONPEICIICHUS 1
MHOECTBO 3HaueHU QyHKIMH, rpaduK GyHKIIUH, B3AUMHO 0OpaTHBIE () YHKIINH,
OIEPUPOBATh TMOHATHUSMHU: YETHOCTh M HEYETHOCTh (QYHKIUH, HYIM (QyHKIUH,
MIPOMEKYTKH 3HaKOIIOCTOSIHCTBA,

MCTOJIb30BaTh TpaduKy QYHKIMIA I pELIeHUs] ypaBHEHUH;

CTPOUTh W YUTATh IpadUKU JTUHEWHOW (QYHKIUH, KBaJAPAaTUYHOW (PYHKIUH, CTCIICHHOMN
(YHKITUH C [IEJIBIM TTOKA3aTeNIeM;

UCIOJIB30BaTh TpaduKku (QYHKIUN JUIS MCCICIOBAHUS IPOLECCOB M 3aBUCHMOCTEU TpHU
pelieHnH 3a7ad W3 JAPYrHX YYeOHBIX NPEIMETOB W pEalbHOW JKU3HHU, BBIPAXKAaTh
(bopMynaMu 3aBUCUMOCTH MKy BETHUYUHAMU.

Hauana maTemMaTnyeckoro aHaiusa:

ONEpUPOBATh TMOHATUSMU: IOCIEIOBATENLHOCTh, apudMeTHdeckass U TeoMeTpudecKas
IIPOrpECcCu;

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

3aJaBaTh MOCJIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCO0AMH;

HCIOJIb30BaTh CBOMCTBA IOCJENI0BAaTEIBHOCTEN M MPOTrpeccHil Uil PEeUIeHUs] peallbHbIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHoXeCTBa U JIOTHKA:

ONEPUPOBATH ITOHATUSMHU: MHOXKECTBO, OIIEpallMy HaJl MHOKECTBAMM;
HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar IJisl ONMCaHUs PEaJbHBIX IIPOLECCOB
U SIBJICHUM, IPU PEIICHUH 3aa4 U3 JPYTUX Y4eOHbIX MTPEIMETOB;

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

K xoHmy obyuenuss B 10 kiacce oOydarouuiics MONYyYUT CIEAYIOLIME IpeIMETHbIE

pe3ynbTaTthl MO OTAEIbHBIM TeMaM (enepanbHOl pabouelt mporpaMMbl y4eOHOro Kypca
«Anre0Opa 1 Hayajla MaTEMAaTUYECKOTO aHaJIN3a» Ha YIJ1y0JIeHHOM YPOBHe:!

Yucna v BBIYUCIICHHUS:

CBOOOJIHO  OINEpUPOBaTh  MOHATHSMHU:  PAIMOHATBHOE  YWCIO,  OECKOHEYHas
nepuoanyeckasi 1poodb, MPOIEHTHI, UPPALMOHAIEHOE YHCII0, MHOXKECTBA PallMOHATBLHBIX
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 OMEpUPOBATh TOHATHEM: CTENEHb C IIeNIbIM TOKa3aTeleM, HCIONIb30BaTh
MOIXOAIYI0 (hOpPMY 3aMUCH ACUCTBUTEIBHBIX YUCEI AJIS PEIICHUS IPAKTHUECKUX 3a71a4
Y TIPE/ICTABIICHUS IaHHbIX;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(METUUECKUI KOPEHb HaTypaJIbHOU CTETICHH,



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 aPKTAaHTCHC YMCIIOBOTO apryMEHTAa.

YpaBHEHMs U HEPABEHCTBA!

CBOOOJHO  OIepUpoBaTh  MOHATHSAMHU:  TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCWIIBHBIC HEPAaBEHCTBA,
IPUMEHATh Pa3IMYHbIE METOJbl PEIIeHHs] PAlHOHAIBHBIX M JPOOHO-pallMOHAIBHBIX
YPaBHEHHUH, IPUMEHATh METOJ UHTEPBAJIOB Ul PEILIECHUS HEPABEHCTB;

CBOGOI[HO OIICpHUPOBATH MOHATHAMHU: MHOI'OYJICH OT OIIHOfl HepeMeHHOﬁ, MHOI'OYJICH C
HenbMi K03 (GUIMEHTaMH, KOPHU MHOTO4WIEHA, IPUMEHSTh JIeJIeHHe MHOIO4JIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopeMmy Buera 11 penienus 3anay;

CBOOOZHO OIEpUpPOBaTh MOHATUSIMM: CHUCTEMA JIMHEHHBIX YpaBHEHHUW, MaTpula,
ONpEACIUTENb MaTpULpl 2 X 2 U €ro T€OMETPUUYECKUI CMBICI, UCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 A BBIYMCIEHUS €ro 3HAYCHHUS, NPUMEHATh ONPEACIUTENN UL
pELIEHUsT CHCTEMbl JIMHEMHBIX YpPaBHEHUMH, MOJEIUPOBATh PEAIBHBIE CUTYallUHd C
IIOMOLIbI0 CHUCTEMBI JIMHEHHBIX YPaBHEHWM, HCCIIENOBaThb IOCTPOEHHBIE MOJEIH C
IIOMOUIbIO MaTPULL ¥ OLIPENEIUTEINIEH, HHTEPIPETUPOBATH IOJIYyYEHHBIN PE3YibTarT;
UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMHU JUIsl TpeoOpa30BaHus BIPaKEHUIA;
BBIIIOJIHATH Hp€06p8.30BaHI/I$I YU CJIOBBIX BBIp&)KGHPIﬁ, coacpKamunx CTCIICHU C
palOHaIbHBIM IIOKA3aTENIEM;

HCII0JIb30BATh CBOMCTBA norapu(pmMoB UL peoOpa3zoBaHus
norapu(pMHUIECKUXBBIPAKCHHIIH,

CBOOOJHO  ONEpUPOBaTh  MOHATHUSAMHU:  HppAlMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JIOFapI/I(i)MI/I‘-IeCKI/Ie YpaBHCHHA, HAXOAWUTh HX PCIICHHA C INOMOIIBIO PAaBHOCHIIBHBIX
NIEPEX0JI0B WIIH OCYILECTBIISASI IPOBEPKY KOPHEM;

OPUMEHATh  OCHOBHBIE  TPUTOHOMETpUYEcKHe (GOpMynbl Uil  NpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJTHO OIEpPUPOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, IPUMEHSThH
HeoOXxonuMble  (OpMyJbl Ul  pEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX
YpaBHEHUN;

MOJICIUPOBaTh pEalbHbIE CHUTYallMd Ha s3bIKE alreOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4yd, MCCIIEN0BATh IOCTPOEHHBIE MOJEIHU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

@YHKIMY U TpadUKH:

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

CBOOOJTHO ONEpUPOBATh MOHATHSAMHU: 00JACTh OMpEAETCHUS M MHOXKECTBO 3HAUYCHHH
GbyHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPHpPOBATh MOHATUSAMH: YETHbIE U HEUETHBIE (QYHKIUH, MEPUOTUUYECKUE
(byHKLIMHU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MUHUMYMBI (DYHKIIMH,
HauOoJIbIIIee M HauMEHblIIee 3HaYeHnEe (PYHKIIUU HAa IPOMEKYTKE;



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

ONepUpOBaTh MOHATHAMM: JIMHEWHAs, KBagpaThyHas M JApoOHO-IMHeWHas (yHKIUH,
BBITMOJIHATH 2JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJTHO OTEPUPOBATH MOHATUSMU: MOKa3aTelIbHAs U Jorapugmuueckas QyHKIHH, UX
CBOIiCcTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pEIeHUs YpaBHEHUN;

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

UCTIOJIb30BaTh rpaduku (YHKUUN JUISL UCCIIECAOBAHUS MPOILECCOB M 3aBHCUMOCTEH IMpH
pelIeHNH 3a7ad M3 JPYTHX Y4eOHBIX MPEIMETOB M peajbHOH JKU3HHU, BBIPAXKATb
dopMynaMu 3aBUCIMOCTH MEX]Ty BETHUYUHAMU;

Hauaja MatemMaTnyeckoro aHajiusa:

CBOOOJTHO OIEPHPOBATH MOHATHAMU: apu(pMETHUYECKass U TeOMETpUYEeCKasl MPOrPecCHs,
0OECKOHEYHO yObIBaro1as reoMeTpuyecKas nporpeccus, JIMHEUHBII u
OKCIOHEHIMAIBHBIN pPOCT, (hopMysia CIOXKHBIX IPOLEHTOB, WMETh INPECTABICHHE O
KOHCTaHTE;

UCTIOJIB30BaTh MPOTPECCHH JUIS PEUICHUS PEATBbHBIX 33/1a4 MPUKIATHOTO XapaKTepa;
CBOOOJHO  ONEepUpOBaTh TMOHATHSMU:  I1OCIEA0BATEIbHOCTb, CIIOCOOBI  3aJlaHMs
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYECHHBIEC TIOCIEI0BATEIBHOCTH, TIOHUMATh
OCHOBBI 3aPOXKJICHHSI MATEMAaTHIECKOTO aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX;
CBOOOJTHO ONEpUpPOBaTh MOHATUSAMU: HENpPEpbIBHbIE (YHKIMU, TOUKU pa3pbiBa rpaduka
¢GyHKIMH, aCUMIOTOTHI Tpaduka GyHKINH;

CBOOOJTHO ONEpUpOBaTh IMOHATHEM: (YHKLHSA, HENpepbIBHAsS Ha OTpe3Ke, MPUMEHSThb
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH s pelieH s 3a1a4;

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

BBIYUCIISITE TIPOM3BOJHBIE CYMMBI, IMPOU3BEICHUS, YaCTHOTO W KOMIIO3HUIIMH JIBYX
(GyHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUI;

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

MHuoxecTBa U JIOrHKa:

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: MHOXKECTBO, ONIEPAllUU Ha/l MHOXKECTBAMU;
UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar JUlisl ONMCAHUs PEAIBHBIX IIPOLIECCOB
U SIBJICHU, IPU PEILIEHUH 3a7a4 U3 APYTruxX y4eOHbIX IPEIMETOB;

CBOOOJTHO ONEpHpPOBaTh MOHATUSAMU: OIpEJesieHHe, TeOpeMa, ypaBHEHHUE- CIE/ICTBUE,
CBOWMCTBO MaTeMaTHYECKOro OOBEKTa, J0Ka3aTeNIbCTBO, PABHOCWIIbHBIE YpPaBHEHHUS H
HEPaBEHCTBA.

K xonHnmy oOyuenuss B 11 kiacce oOydarommuiics MOJIYYUT CIEAYIOLIME MpeIMEeTHbIE
pe3ynbTaThl IO OTIENbHBIM TeMmaM ¢eaepaibHOl pabodeil mporpamMmbl yueOHOro Kypca

«Anredpa 1 Hadyaja MaTEMAaTUYECKOr0 aHAJIN3a» Ha 0230BOM YPOBHeE:

Yucna v BEIYMCICHUS:



ONEepUpOBaTh TMOHATUSMHU: HATypaJlbHOE, LIE€JI0€ YHCIO, HCIOIb30BaTh MPU3HAKU
JETMMOCTH TICJIBIX YHCEJI, PAa3J0KEHHE YWCia Ha TMPOCThIE MHOXHUTEIH IS PEIICHUS
3a/ad4,

OMEepUPOBATH MOHSATUEM: CTEIIEHb C PallMOHAIBHBIM MTOKa3aTelIeM;

OIIEPUPOBATH MOHATHAMMU: JIOTApU(PM YHCIIa, JECATUYHbIC U HATYPAIbHBIETIOTapru(pMBIL.

YpaBHEHHUs U HEPABEHCTBA:

IIPUMEHSTH CBOMCTBa CTEIICHU UL npeoOpa3oBaHus BBIPAXCHUI,
ONEPUPOBATHIIOHATUAMMU: [OKA3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO, PELIaTh OCHOBHBIC
THUIIBIIIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH npeoOpa3oBaHus BBIPAKEHUH, CoJeprKalInX JorapuQmsl,
ONEPUPOBATHIOHATUAMH: JIOTAPU(PMHUUYECKOE YpaBHEHHWE M HEPAaBEHCTBO, pelIaTh
OCHOBHBIE TUITBIJIOTAPU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB;

HaXOJUTh PELICHUS TPOCTEHIIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh NMOHATUAMM: CHUCTEMa JMHEWHBIX YPABHEHHMHM M €€ PEIICHUE,UCIO0Ib30BaTh
CUCTEMY JINHEHHBIX YPAaBHEHUH JJIs PELICHUS PAaKTUYECKUX 3a/1ay;

HaxOJWUTh PELICHHs MPOCTEUIINX CHUCTEM M COBOKYITHOCTEH pPallMOHAJIbHBIXYPABHEHUU U
HEPABEHCTB;

MOJEIINPOBATh peanbHbIe CUTyaluu Ha  S3BIKE anreopsl, COCTAaBJISATh
BBIPA)KCHMS,YPABHEHMS, HEPAaBEHCTBA M CHUCTEMBI II0 YCJIOBHUIO 3aJa4yM, HCCIEI0BATH
IIOCTPOSHHBIEMO/IEIIH C UCIIOJIb30BAaHUEM amapaTa anreOpbl.

OyHKIMH U TpadUKU:

OTIepUpPOBATH MOHSATUSIMU: nepuoanyIecKas byHKIWHS, MIPOMEKYTKH
MOHOTOHHOCTU(YHKIIUH, TOUYKH OHKCTpeMyMa (YHKIMH, HauOoJblllee M HauMEHbIIIee
3HaYeHUS(DYHKIIUU Ha TPOMEXKYTKE, HCIIOJIb30BaTh HX JUIS HCCIEAOBaHUSA (PYHKIIHH,
3aJlaHHOUTpapuKOM;

OTIepUpPOBATH MOHSTUSIMU: rpaduku MOKa3aTeJIbHOM, norapuMHIECKONH
TPUTOHOMETPUYECKUX (YHKIHMH, WH300pakaTh HMX Ha KOOPAWHATHOW IUIOCKOCTH
WHUCIIOIb30BATH JIJISl PEIICHUS YPABHEHUN U HEPABEHCTB;

n300pakaTh Ha KOOPJAMHATHOM IIOCKOCTHU TpadUKH TUHEHHBIX YPABHEHHUITH UCIIOJIb30BaTh
WX JJI PEIIEHUS] CUCTEMBI IMHEUHBIX YPaBHEHU;

WCIIONBb30BaTh Tpaduku (QYHKIUN A8 MCCIENOBAaHUS TPOIECCOB W 3aBUCHUMOCTEHH3
JIPYTUX YYEOHBIX JUCITUTUIHH.

Hauana maTemMaTnyeckoro aHaiusa:

OTIepUPOBATh MOHITUSIMHU: HENpepbIBHAS (YHKIIMS, MPOU3BOAHAA (DYHKIIMU,UCTIOIB30BATh
reOMEeTPUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JIJIs pelIeHHsI3a/1ay;

HaXOJUTh MPOM3BOJHBIC AJIEMEHTAPHBIX (DYHKUUH, BBIYMCIATH NPOU3BOIHBIECYMMBI,
MIPOM3BEICHNUS, YACTHOTO (PYHKIINIA;

UCMOJb30BaTh MPOM3BOJHYIO JUIA HCCIEAOBaHUS (QYHKIMM HAa MOHOTOHHOCTHH
HKCTPEMYMBI, IPUMEHSITH PE3Y/IbTAaThl UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB,;
HCIIONBb30BaTh IPOU3BOJHYIO I HAXOXACHUS HAWIYUIIEro PELICHUAB INPUKIAIHBIX, B
TOM 4HCJIE COLMATIbHO-DKOHOMHUYECKHX, 3a/1a4ax;

ONEepUpPOBATh TMOHATUSMHU: TEPBOOOpa3Hasi W MHTErpaj, MOHUMATh T'€OMETPUUYECKUNU
(bu3nvYecKuil CMBICII HHTETpaa;

HaXOJUTh MEPBOOOpPA3HbIE 3JEMEHTAPHBIX (YHKIMM, BBIUUCIATH WHTErpaino Qgopmyse
Hrerorona—JleiiOonumna;



peluiaTh NPUKIIAJAHBIC 3aJa4d, B TOM YHCIIC COIUAJIbHO-OKOHOMHWYCCKOI'O I/I(bI/I?)I/I‘-IeCKOFO
XapakTepa, CpE€aACTBaAMU MaTEMAaTUUCCKOTO aHaIM3a.

K xonmy oOydyenuss B 11 kmacce oOydYarOmMiics TMOJIYyYUT CIACAYIOIIME TPEIMETHBIC

pe3yabTaThl IO OTACIBHBIM TeMaM QenepaabHoi pabodeil mporpammbsl y4eOHOro Kypca

«AnrebOpa 1 Hayasla MAaTeMAaTHYECKOTO aHATTN3a» HA YIJIy0JIeHHOM YPOBHE:

Yucna 1 BEIYUCIIEHUS:

CBOOOJTHO OIIEpUpPOBaATh MOHSTHSIMU: HaTypaJlbHOE u LeJI0e 4YUCIIO,
MHO’KECTBAaHATYpPAJIbHBIX U LIEJBIX YMCEJ, MCIONb30BaTh MPU3HAKH JEIUMOCTH LENbIX
yucen, HOAu HOK HaTypanbHbIX uncen i pelleHMs 3a]ad, IPUMEHSTHh aJITOPUTM
EBxmmna;

CBOOOJTHO ONIEpUPOBATH MOHATHEM OCTATKa MO0 MOAYIIO, 3alMCHIBATh HATYpaIbHBICUNCIIA
B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOZHO OMEpPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO U MHOXECTBOKOMIUIEKCHBIX
YHceN, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B alNreOpandecKkodl UTPUTOHOMETPHYECKOM
dbopme, BHIMOIHATh apu(PMETHUIECKUE ONIEPAIIMN ¢ HUMH MM300paXkaTh HA KOOPIUHATHOMN
IIJIOCKOCTH.

YPaBHeHI/ISI U HCPABCHCTBA:

CcBOOOJIHO OIepupoBaTh MOHSTUSIMHU: UppalOHAJIbHBIE, [I0Ka3aTelbHbIE
wiorapupMuyeckne  HEpaBEeHCTBAa,  HAXOAUTh  HMX  PEHICHHS C  MOMOIIBIO
PaBHOCHJIbHBIXIIEPEXO/I0B;

OCYILIECTBIIATH 0TOOp KOPHEN IIPU PEILIEHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJIHO OIIEpUPOBATH MIOHATUEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATbHEO0XOAMMbIE bopMmyIbI JUIS peuieHus OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX

HEPaBEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUIN MHEPABEHCTB,
PaBHOCHUJIBHBIE CHCTEMBI U CHCTEMBI-CIEICTBHS, HAXOAWUTh PELICHUSACHUCTEMBI U
COBOKYITHOCTEH pallOHAIbHBIX, UPPALlMOHAIBHBIX, MIOKA3aTEIbHBIX NIOrapupMHUUECKUX
YPaBHEHHUI U HEPABEHCTB;

pewmiaTb  palMOHalibHbIE, HPpPALMOHANbHBIC, IIOKa3aTelbHble, JOrapupmMuyecKue
UTPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COAEPKALME MOLYJIU U ITapaMeETpHI;
NPUMEHSTH rpapuuecKue METO bl ISl PELIEHUs] YpaBHEHUN U HEPABEHCTB, a TaKk)Ke3aaau
C ImapaMeTpaMu;

MOJIEJIMPOBaTh  peajbHblE  CHUTyallUM  Ha  sI3bIK€  anredpbl,  COCTaBIISTH
BBIPaXCHUSI,YPaBHEHMsI, HEPABEHCTBA U UX CHCTEMBI IO YCIIOBHUIO 33/1a4H, UCCIIEI0BAThH
MOCTPOCHHBIEMOJIENIM C HCIOJB30BaHHWEM ammapara anredpbl, HHTEPIPETUPOBATH
MIOJIy4YE€HHBIMPE3YJIbTaT.

OyHKIUHU U TpapUKH:

CTPOUTH Ipa@UKU KOMIO3ULKK (YHKIUI C TIOMOIIBIO 3J€MEHTapHOTOUCCIIEI0BAaHUS U
CBOWCTB KOMITO3UIINH JBYX (DYHKITHIA;

CTPOHUTH F€OMETPUYECKHE o0pa3ssl YpaBHEHUH u HEPaBEHCTB Ha
KOOPJAMHATHOUIIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHAMMU: TpaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;



— TPUMEHATH QYHKIIUU IS MOJISTUPOBAHUS M UCCIICIOBAHUS peaTbHBIX MPOIECCOB.
Hauaia MmaTreMaTHYeCKOTo aHaIIN3a:

— WCHOJB30BaTh MPOW3BOJHYIO JJIs HUCCIENOBaHWS (YHKIIMM HAa MOHOTOHHOCTH
UDKCTPEMYMBI;

— HaXOAWTh HaWOOJbIICEC U HANMEHbINIEE 3HAYCHHS (DYHKIIMN HENMPEPBIBHOWHA OTPE3KE;

— HCIIOJIb30BaTh MPOM3BOJHYIO U HAXOXKIACHUS HAWIYYIICTO PEIICHHUSIB MPUKIIAIHBIX, B
TOM 4YHCIIE COIUATBHO-DKOHOMUYECKUX, 3a7adax, IS OINPEACICHHUSICKOPOCTH U
YCKOPEHUs IpoIiecca, 3aJaHHOr0 (OPMYIION WK rpaduKoMm;

—  CBOOOJHO OIIePUPOBATH TIOHSTUSIMH nepBooOpasHasi, OTpeIeIEHHBIN
WHTETPAIL,HAXOUTh MIEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKIIMIA U BBIYHCIISATH UHTETPAI IO
dbopmyneHrproTona—JIeliOawmIa;

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

— UMETh NPEJCTABICHHE O MATEeMAaTUYECKOM MOJICIHMPOBAHUN HAa MPUMEPECOCTABICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

— pemiaTh NPHUKJIATHBIC 33/1a4M, B TOM YUCIIEC COIUATBHO-DKOHOMUYECKOTO H(PUINICCKOTO
XapakTepa, CPeICTBAMH MAaTEMaTHYECKOTO aHaJIH3a.

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

10 KJIACC Bba3oBblii ypoBeHb

Yucna u BBIYUCICHUS

Panmonanshbie yncina. OOBIKHOBEHHBIC U JCCSITHYHBIC TPOOH, MPOIEHTHI, OECKOHCUHBIC
nepuoanydeckue ApoOu. ApudmMeruyeckue Omepaud ¢ PalUOHAIBHBIMH  YHCIIaMH,
npeoOpa3oBaHus YMCIOBBIX BhIpakeHWi. [IpumeHeHune apoOel U MPOIEHTOB ISl PELICHUs
MPUKIIAIHBIX 33724 U3 PA3IMYHBIX OTpaciiell 3HaHUI U pealbHOMN KU3HH.

JleiicTButenpHbie uncia. PanroHanbHble U MppallMOHANBHBIE Yncia. ApupMeTHIEeCKHe
oTiepaIyy C JCUCTBUTEIHHBIMU YUCIIaMu. [IpuOIMKEHHBIC BBIYUCIICHUS, TIPABIIIA OKPYTIICHUS,
MIPUKUIKA W OI[CHKA Pe3yJIbTaTa BEIYUCIICHHH.

Crenens ¢ nensiM nokazarenem. CranmapTHas Gopma 3anmucu JeHCTBUTEIBHOTO YuCIa.
Hcnons3oBanne momxonsmied (GopMbl  3amucHd  JCHCTBUTENBHBIX YHCET IS PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEJCTaBICHUs JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypalnbHOW cTeneHu. JleWcTBus ¢ apupMeTHUeCKUMU
KOPHSIMH HAaTypadbHOW CTETICHH.

CuHycC, KOCUHYC W TaHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC
YHCIIOBOTO apTyMEHTa.

YpaBHEHHUsI U HEPABEHCTBA

ToxnmecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHUSI.

[IpeoOpazoBaHre TPUTOHOMETPUIECCKUX BhIpakeHHH. OCHOBHBIC TPHUTOHOMETPHUYECKUE
bopMyIIBL.

VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelieHHe HepaBeHCTBa. Meroa
WHTEpBAJIOB. PerieHne 1enbix U ApoOHO-pallMOHATBHBIX YpaBHEHUH W HEpaBeHCTB. PemieHue
UPPAIMOHATFHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne TpuroHomerpuueckux ypaBHeHUU. [IpuMeHeHUe ypaBHEHHH M HEPaBEHCTB K



PELICHUIO MaTEMATUYECKUX 3a/1a4 U 3a71a4 U3 pa3IMyHbIX 00JacTell HayKu U pealbHOM KU3HU.

OyHKIWH U TpaduKu

Oyuknwms, crocoos! 3aganus pyHkun. ['paduk GyHknmm.

B3aumuo o6patabieyHKINU.O0IAaCTh ONMpEaeIEHUs] 1 MHOXKECTBO 3HAYCHUN (DYHKIIMH.
Hynu @ynkiun.IIpomexxyTku 3HaKomocTostHcTBa. YETHBIE U HEUETHBIE (DYHKITUH.

CrenenHas GyHKLUSA C HATYPaJIbHBIM U LIEJIBIM ITOKa3aTeneM. E€ cBoiicTBa urpaduxk.

CgoiicTBa 1 rpadK KOPHSI N-0i CTETICHH.

Tpuronomerpuueckas OKPY’KHOCTBb, olpeieneHue TPUTOHOMETPUUYECKUX
(YHKUMHYNCIOBOrO apryMeHTa.

Havana maTrematuueckoro aHaausa

ITocnemoBaTeIbHOCTH, CII0COOBI 3aJaHus MMOCJIEJOBATEIBHOCTEH.
MOHOTOHHBICIOCICAOBATCILHOCTH.

Apudmernueckas u reOMeTpUYECKast IIPOrPECCUM. beckone4no
yOBIBarOIasreoMeTpuICeCKast MIPOTpECCHsl. CymmMma OECKOHEUHO yOBIBarOIICH

reoMeTpuyeckounporpeccun. @opmyiia ClIOXKHbBIX TPOLEHTOB. Vcnoyib30BaHue nporpeccuu AJis
pelIeHUsIpealIbHbIX 3a/]a4 IMPUKIIATHOTO XapaKTepa.

MHoXxecTBa U JIOTHKA

MHoxecTBO, omnepanuu Haj MHokecTBamH. [luarpammel Ditnepa—Benna.llpumenenue
TEOPETUKO-MHOKECTBEHHOTO anmnapara il ONHUCAHUs PEATbHBIXIIPOLUECCOB W SIBICHUM, TPU
pemeHnn 3agad W3 JIpYrux ydeOHbIX mnpenmMeToB.OmpeneneHHe, Teopema, CIEICTBHE,
JI0OKa3aTeIbCTBO.

10 KJIACC Yruy0JieHHbIN yPOBEHB

Yucna v BBIYUCICHUS

Panmonansubie yncna. OOBIKHOBEHHBIE U JACCATUYHBIE JPOOU, MPOLIEHTHI, OECKOHEUHbIE
nepuoanydeckue podu. Ilpumenenue qpodeil 1 NpoLEeHTOB JUIsl peIeHUs] TPUKIIAHBIX 3a]a4 U3
Pa3JIMYHBIX OTpACIel 3HAHUHN U PEaJbHOMN KU3HU.

JleiicTButenpHble yKcna. PannoHanbHble U UppalMoHaiIbHbIe uKcia. ApupMeTHdYecKue
onepaluy ¢ JCUCTBUTEIIBHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YWCIA M €ro CBOMCTBA.
[TpuOnmkEHHbIE BBIYUCICHUS, TMpaBWIA OKPYIJICHHs, NPUKHUIKA U OIEHKAa pe3ylbTara
BBIYMCIICHHM.

Crenensb ¢ nenbiM nokasatenem. bunom HetoToHa. Mcnonbs3oBanue noaxoasieit Gpopmbl
3alUCH ACHUCTBUTENBHBIX YHCEI ISl pEICHUs MPAKTUUECKUX 33/1a4 U IIPEICTABIICHUS IaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypalbHOW CTENeHHM U ero cBoiictBa. CreneHp ¢
palMOHAIBLHBIM MTOKA3aTeNeM U €€ CBOMCTBA, CTENEHD C AEUCTBUTEIbHBIM MTOKA3aTENIEM.

Jlorapupm uwucna. CpoiictBa norapudma. JleciTuuHble WM HATypajbHbIE JOrapu(MBbI.
CuHyCc, KOCHHYC, TAaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOI0 apryMeHTa.

VYpaBHEHMS U HEPABEHCTBA.

ToxnecTBa M TOXAECTBEHHbIE INpeoOpazoBaHMs. YpaBHEHHE, KOPEHb YpPaBHEHMS.
PaBHOCHIIbHBIE YpaBHEHUS U YPABHEHUSI-CIIC/ICTBHSI.

HepasenctBo, pemenne HepaBeHCTBAa. OCHOBHBIE METOABI pEIIEHUS LENbIX MU JIpOOHO-
paloHaIbHBIX YPAaBHEHUH U HEPABEHCTB.

MHorounesns! OT OJHOW MEPEMEHHOM. J[eeHne MHOTOWIEHa Ha MHOTOWIEH C OCTATKOM.
Teopema besy. MHorounens! ¢ nensiMu ko3¢ dunnentamu. Teopema Buera. IIpeobpazoBanus



YHCJIOBBIX BBIPAXKCHHUM, CONEPIKALIUX CTENICHU U KOPHH.

Wppanmonansuple  ypaBHeHUs. (OCHOBHBIE METOABl PELIECHUS HUPPALUOHAIBHBIX
ypaBHeHUU. [loka3arebHble YpaBHEHUS.

OcHOBHBIE METO/IbI pELIEHMSI TIOKa3aTEeNIbHbIX YpaBHEHU. [IpeoOpa3zoBaHue BbIpa)KeHUH,
comgepxammx Jjorapudmsl. Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHUS
JOrapu(pMHUECKUX YPaBHEHUH.

OcHoBHBIE TpUroHoMmerpuueckue ¢opmynsl. [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BbIpaXXE€HUM. PenieHue TPUrOHOMETPUYECKMX YpaBHEHUH. PemieHue cuctem JIMHEHHBIX
YpaBHEHUH.

Matpuna cucteMbl JUHEHHBIX ypaBHeHUH. OrnpenenuTens MaTpulbl 2X2, ero
T€OMETPUYECKHUI CMBICI U CBOMCTBA, BBIYMCICHUE €r0 3HAYCHUS, IIPUMEHEHME OIPEACIIATENS
JUISl pELLICHUs] CUCTEMBI JIMHENHBIX YPaBHEHUM.

Pemenne mnpuknanHeIX 3agad ¢ [IOMOINBIO CHCTEMBI JIMHEWHBIX ypaBHEHUM.
HccnenoBanre NOCTPOCHHOM MOJEIM C IOMOLIBIO Marpul U onpenenurenci. Iloctpoenue
MaTEMaTUYECKUX MOJEIEH pPEaJbHOM CUTyallud € IIOMOIUBIO YPaBHEHUN W HEPABEHCTB.
[IpuMmeHeHNEe ypaBHEHHMH M HEPAaBEHCTB K PELICHMI0 MaTEeMaTHMYECKHMX 3aJad M 3ajad H3
pas3InYHbIX 00JIacTe HAYKU U pealbHON KU3HH.

@yHKIMH U TpaduKu

OyHKIMs, crocoOs! 3a1anus GyHKuuu. Bzaumuo obpatHbie pyHkumu. Komnosunus ¢yHKIHH.
['paduk Gyaknmuu. DnemMeHTapHbIe Tpeodpa3oBanus rpadukos GyHkmmic. OOIACTE ONpeaeTICHUS
¥ MHOXeCTBO 3HaueHuil ¢pynkuuu. Hymm ¢ynakuuu. IIpomMexyTkun 3HaKONOCTOSHCTBA. UETHBIC 1
HeuétHble (yHkuuu. Ilepmonuueckue @yHkuuu. IIpomMexyTkM MOHOTOHHOCTH (DYHKLHH.
Maxkcumymbl 1 MUHUMYMBI (yHKIuM. HauOosnbinee ¥ HaumeHbllee 3HaYeHUS (YHKIMM Ha
npomexytke. JluHeiHas, KBaapaTMuyHass H JApoOHO-IMHEHHas (YHKUIUU. DIeMEHTapHOe
UCCIIEIOBAaHHUE U MIOCTPOECHUE UX IPa(UKOB.

CreneHHas (yHKUUS C HaTypaJbHBIM U IIeJbIM IOKa3areneM. EE cBoiicTBa u rpaduxk.
CaoiicTBa U rpaduk KOpHsS n-oil cTeneHW Kak (pyHKUHMHM OOpaTHOW CTENEHU C HaTypaJbHBIM
IIOKa3aTeJIEM.

[TokazarenbHas v Jorapugmuueckast yHKIMH, UX cBOMCTBa U rpaduku. Vicnonb3oBanue
rpadukoB  QYHKIOMM A0S  pelleHuss ypaBHEHUH. TpuroHomeTpuyeckass OKpPYKHOCTb,
orpeielieHne TPUrOHOMETPHUECKUX (DYHKIIMHA YUCIOBOTO apryMeHTa.

@OyHKIIMOHANBHBIE 3aBUCHMOCTH B peallbHBIX Ipoleccax M sBiIeHusX. [paduku
peabHBIX 3aBUCUMOCTEN.

Hauvana maremaTtnyeckoro aHaamsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHus MTOCJIEOBATEIHHOCTEH. MeTton
MaTeMaTH4YeCKON NHIYKINHA. MOHOTOHHBIE M OTPaHUYEHHBIE TIOCIE0BATEILHOCTH.

HcTopusi BOBHUKHOBEHUSI MaTEMAaTUYECKOTO aHallM3a Kak aHaiu3a OECKOHEYHO MallbIX
BEJINYMH.

Apudmernueckass U reoMeTpuyeckas Iporpeccuu. beckoHeuHo — yObIBaroIas
reomerpuueckasi nporpeccus. CymMmma 0eCKOHEYHO yOBIBAIOIIEH I'€OMETPHUECKONW MPOTrpecCUi.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucno e. dopMmyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs3oBaHKe NPOTPECCUU ISl PELICHUS PEANIBHBIX 3a7a4 IIPUKIIAHOTO XapaKTepa.

HenpepriBuble ¢yHKIMH M UX cBoWcTBa. ToOukM pa3pbiBa. ACHUMOTOTH TpaduKOB
¢byuknuii. CBoiicTBa (YHKIUN HENpPEephIBHBIX HAa OTpe3ke. MeToJl MHTEpBaJiOB Ui pEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HENPEPhIBHBIX (DYHKIUH 7151 pelIeHHs 3a/1a4.

Ilepass u BrOpass mnpousBoaHble (yHKuMU. OmnpeneneHue, TreOMETPUUYECKUN U



(GU3MYECKUH CMBICT TIPOM3BOJHOW. YpaBHEHHE KacaTedbHOW K Tpaduky QyHKIUH.
[TpousBoubie 3nMeMeHTapHBIX (GyHKIMHA. [Ipou3BOmHASsS CyMMBI, MPOW3BEACHHS, YaCTHOTO U
KOMITO3UIIUH (PYHKITHH.

MHokecTBa 1 JTOTHKA

MHoOXecTBO, Olepalud HaJl MHOXECTBAMU M HX cBoWcTBa. [[unarpammbl Ditnepa— Benna.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJis OINKCAaHUs PEajbHbIX MNPOLECCOB U
ABIICHUM, TPU pEUIeHHH 3aJad U3 JAPYyrux y4deOHbIX mnpeametoB. OrmpexaelieHue, Teopema,
CBOICTBO MaTeMaTHYECKOro 00BbEKTA, CIEACTBHE, JOKA3aTeIbCTBO, PABHOCUIILHBIE YPaBHEHUS.

11 KJIACC Bba3oBblii ypoBeHb

Yucna v BBIYKCICHHUS.

Hatypanbnble u nensie uncina. [Ipu3Haky 1eNMMOCTH LIEIBIX YUCEN.

Crenens ¢ panuoHaIbHbBIM NOKa3areneM. CBONCTBA CTETICHH.

Jlorapudm uncna. JlecATUUHbIE U HATYypaJIbHbIE JIOTapU(PMBI.

VYpaBHEHHUS U HEPABEHCTBA.

[IpeoOpa3oBanue BBIpAKEHHUN, COACPIKAINX JIOTAPU(DMBIL.

[IpeoOpa3oBanue BEIPAKEHHIA, COACPIKAIIMX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEIICM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokaszaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

Cucremspl JIMHEHHBIX ypaBHEHUN. PenieHune NpUKIaAHBIX 3a7ad C IOMOILBIO CHCTEMBI
JMHENHBIX YpaBHEHUM.

CucreMpl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHHUH U HEPABEHCTB.

[IpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHHIO MAaTEMAaTHMYECKHUX 3a1ad U
3a/1a4 U3 pa3IMYHbIX 00J1aCTe HayKu U peanbHON )KU3HHU.

@YHKIMH U TpadUKH.

Oyukuus. [lepuogmueckue ¢GyHkuuu. I[IpoMeXKyTKM MOHOTOHHOCTH — (DYHKIUU.
Makcumymbl 1 MUHUMYMBbl (yHKIuU. HaunOonbliee M HauMeHblllee 3HAYeHHE (DYHKIMHM Ha
IIPOMEKYTKE.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U IPaUKH.

IToka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOUCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Ucnons3zoBanne rpagukoB (QYHKIMN A7 HUCCIIEIOBAHUS TMPOIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U pealbHON KU3HU.
Hagaya maTemaTHueckoro anaamsa.

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB /7Sl pELIEHHs] HEPaBEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 Gpu3NIECKUil CMBICI TPOU3BOAHOM.

ITpousBosHbIe 3eMeHTapHBIX QYHKIUH. DOpMyIIbl HAX0XKIECHHUS POU3BOAHON CYyMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[IpumeHeHne TPOM3BOAHONM K HCCIENOBAHWIO (PYHKUMH HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHrne HanbobIlIero 1 HauMEHbIIEro 3Ha4eHHsl (PYHKIIUY Ha OTpe3Ke.

[IpumeHeHne NPOU3BOAHOM JUIsl HAXOXJACHUS HAWJIY4YlIero pelieHus B MPHUKIaJHBIX
3aja4ax, ISl OINpeieJIeHHs] CKOPOCTH MpoLecca, 3aJaHHOr0 (pOpMYIIoN WK TpapUKOM.

[TepBoobpaznas. Tabauna nepBooOpa3HbIX.



HHuTterpan, ero reoMerpuyeckuii M (PU3WYECKU CMBICI. BhruncieHune wHTETpana Io
¢dopmyne Heiorona—JIeiiOnuna.

11 KJIACC ¥Yriay0/ieHHbIH YPOBEHb

Yucia v BBIYUCIICHHUS.

Harypanbuble um nensle uucna. IIpumeHeHne NpU3HAKOB JENMMOCTH LEJbIX YHCET,
HanOosbmui o0mui aenurens (nanee — HOJI) u Haumenbinee odmiee kpatHoe (nanee - HOK),
OCTaTKOB IO MOJYJIIO, airopuT™Ma EBKIMAA 715 pelieHns 3a4a4 B LEJIbIX YUCIAX.

KommiekcHple umcna. Anrebpanyeckass M TPUTOHOMETpUYECKass (OPMBI  3arucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHYeCKHe ONepalnu ¢ KOMIUICKCHBIMHU duciamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI HA KOOPIAUHATHOM tockocTh. Popmyiia MyaBpa. KopHu n-oii cTenenu us3
KOMILUIEKCHOTO 4Hcha. lIpuMeHeHne KOMIUICKCHBIX YHCEN JUIA pelIeHHs (U3UYECKUX H
F€OMETPUUYECKHX 3a/au.

VYpaBHEHUs U HEPABEHCTBA.

Cucrema M COBOKYNHOCTb YpPaBHEHUHM M HEPABEHCTB. PaBHOCHUJIbHBIE CHUCTEMBI U
CUCTEMbI-ClieIcTBUsL. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0Op KOpHEH TPUTOHOMETPUYCCKUX YpPAaBHEHUH C TIOMOIIBIO TPUTOHOMETPHYCCKOMN
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OcCHOBHBIE METO/bI PELLIEHUS IOKA3aTENIbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE =~ METOABI  pEUIEHUST CHCTEM UM  COBOKYINHOCTEHl  pallMOHAJIbHBIX,
UPPALMOHATIBHBIX, IOKA3aTEIbHBIX U JTOTapU(PMUUECKUX ypaBHEHUI.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBbI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHHI0 MATEMAaTHYECKUX 3a/1ad U
3aJa4 M3 pa3NUYHbIX oOO0JacTell HAayKu U pealbHOW >KU3HU, HUHTEPHpETAIHs MOJyUYeHHBIX
pe3yabTaToB.

@YHKIMH U TpadUKH.

I'paduk xomnozunmu Qynkuuid. ['eomerpruueckne oOpa3bl ypaBHEHHI M HEPABEHCTB Ha
KOOPAWHATHOW IIOCKOCTH.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'papuueckue MeTOJbl pelIeHUs ypaBHEHHH U HepaBeHCTB. ['paduueckue MeTOIbI
peleHus 3a1a4d ¢ napaMeTpaMH.

Hcnonb3oBanue rpadukoB (QyHKIMA A8 HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.
Hauana matemaTndeckoro aHanmsa.

[IpumeneHnne TPOU3BOAHONW K HCCIEAOBaHWIO (YHKIMH HAa MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxaeHrne HauboIbIIero 1 HaMMEHbILEro 3HaYeHU I HeNpepbIBHOW (PyHKIIMK Ha
OTpE3KE.

[IpumeHeHne TPOU3BOAHOM JUISl HAXOXACHHUS HAWIyYLIEro PEIICHUs B IPHUKIAJHBIX
3ajadax, Ui OIpEeNeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipoliecca, 3adaHHOro (opMmynoid wuiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBooOpa3HbIX. [lepBooOpaszHbie deMEHTapHBIX
¢byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

NHuterpain. ['eomerpryeckuil CMbICI MHTETpaia. BeraucieHne onpeaeéHHOro NHTerpaia
no popmyne Herotrona—Jleitouuma.



IIpumeHeHne wuHTerpana i HaXOXAEHUS IUIOIAAEH IJIOCKUX (uryp u o0bEMOB
T€OMETPUYECKUX TEJl.

[Tpumeps! perennit qudQepeHnranbHbIX ypaBHEHHH. MaTeMaTHUeCcKoe MOICTIHPOBAHNE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU PepeHIInaNbHBIX YpaBHEHUH.



TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

10 KJTACC

basoBbiii ypoBensb (70 yacoB)

Yrayo6aennblii ypoBenb (140 yacos)

Hasanue paznena (Tembl)
(4ncio yacoB)

OcHOBHOE coJiep>kaHue pa3zelia (TEMBbI)

HasBanue pa3zaena (Tembl) (Y4UCIIO
JacoB)

OcHOBHOE coJiep>kaHue pa3jienia (TeMbl)

MHOKecTBa paliOHaAIbHBIX
1 JCHCTBUTEIBHBIX

urces. PanmmoHansHbIC
YPaBHEHUS U HEPABEHCTBA

(14 )

MHOKeCTBO, OIepaliy HaJl MHOKECTBAMHU.
/Inarpammbl Ditiepa—BenHa.
ParronanbHble yncina. OOBIKHOBEHHbBIE U
IECSITUUHBIE IPOOH, IPOLIEHTHI,
OECKOHEUHbIE IEPUOIUUECKUE IPOOH.
ApupMeTHUECKHUE OTIEPALIUU C
pallOHAIbHBIMU YHCIIAMU,
[peoOpa3oBaHusl YHCIOBBIX BBIPAXKEHUH.
[TprMeHeHue apoOeil ¥ NPOLIEHTOB IS
pellIeHUs] TPUKIAIHBIX 3a7a4d U3 pa3IMuHbIX
OTpacied 3HAaHUU U peanbHOU KU3HHU.
JleficTBuTeNbHBIE YKciia. PalimonanbHbIe U
MppalOHAIbHBIC YHCIIA.
ApupMeTHIECKHE OTIEpaIUU C
NENCTBUTENBHBIMY YU CIIAMU.
[1puOnuKEHHBIE BBIYUCIICHNUS, TIPaBUIIa
OKpYIJICHUS, IPUKHJIKA U OLIEHKA
[pe3yJIbTaTa BEIYMCICHUN.

To)aecTBa U TOKIECTBEHHBIE
npeoOpazoBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHcTBO, perieHne
HEepaBeHCTBA. MeTo1 HHTEPBAJIOB.
Pernenue neabx U ApOOHO-PAIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

MHOKECTBO JCHCTBUTEIBHEIX
YHCE]I.

MHOTOYJICHBIL.

PanrioHanbHbIe ypaBHEHUS U
HEepaBEHCTBA.

CucTeMbl TUHEHHBIX YpaBHEHUN

(28 u)

MHOXECTBO, OIlepaluy HaJ MHOKECTBAMHU
1 ux cBoiicTBa. Juarpammel Ditnepa —
Benna. [Ipumenenue meopemuxo-
MHOJICECMBEHHO20 annapama Os peueHus
Baoau.

Panronanehbie yncna. OObIKHOBEHHBIC U
NECSITHUHBIE TPOOH, IPOLIEHTHI,
OCCKOHEYHBIC TTEPUOINUECKHUE IPOOH.
[Ipumenenue qpobeii v IPOIEHTOB IS
[peIeHUsT PUKIAAHBIX 3a]1a4.
JlelictBuTenbHbIe yncaa. PanonanbsHbie U
HMppaIMoHaIbHBIE YHCIIA.
ApudmMeTHIeCKHUe OTIepaIiH C
NMEeNCTBUTENBHBIMU YHCIaMu. Mooyib
OelicmeumenbHo20 YUCia U e20 C8OLICMaa.
[TpubnmkEHHBIC BHIYUCIICHHS, IPABHIIA
OKPYTJICHUS, IPUKUKA U OLICHKA
[pe3yJIbTaTa BEIYMCICHUM.

OcHogHble Memoobl peuieHUs Yeavlx U
OpOOHO-PAYUOHATILHBIX YPABHEHULL U
Hepasencms. Muoeounenvl om 00HOu
nepemennou. [lenenue mHocounena Ha
WmHocounen ¢ ocmamxom. Teopema be3y.
Mnozounenvl ¢ yenvimu kosghgduyuenmamu.
Teopema Buema.

\Pewenue cucmem JTUHEtHbIX YPABHEHUU.
Mampuya cucmembol TUHENIHBIX YPABHEHULL.
Onpedenumens mampuyvt 2 %2, e2o
ceomempudecKuli CMblCl U CBOUCMEBA;

6blYUCTIEHUE €20 3HAYEHU, NPDUMEHEHUE




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

OyHKIMH U TpadUKH.
CTeneHn C 1EIBIM
[oKa3arejieM

(69)

DyHKIMSA, cIOcOOBI 3aJaHNsT (QYHKIIMH.
B3aumuo oOpathbsle pyHkun. ['padux
(b yHKITHH.

O06acTh onpeiesieHust © MHOXKECTBO
3HaueHud pyHkuuu. Hymn QyHkmm.

HeuéTHbIe QYHKIUU CTEneHb C LeNbIM
[MOKAa3aTeJIeM.

CrannaptHas popma 3arucu
neiictBuTenpHOrO uncna. MenonszoBanue
noxoaseit popmel 3anucu
NEeCTBUTENBHBIX YUCEN [Tl pEIICHUS
MPaKTUYECKUX 3a7a4 U IPECTABICHUS
TTAHHBIX.

CrenenHasi GyHKIUS C HATYPAIbHBIM U

[IpoMexkyTKHM 3HAKOMOCTOSIHCTBA. YETHBIE 1

DOyHKIMU
u rpaduku. CteneHHas QyHKIMS
C 1enbIM nokaszatenem (12 u)

DyHKIHS, CIOCOOBI 3a1aHus HYHKITHH.
B3aumHo oOpaTHbIE (QYHKIIUH.
Komnosuyus ¢hynxyuii. I'paduk pyHkuuu.
DnemenmapHvle npeobpazoeaHus
epagpuxos ¢pynkyuti. O61acTh
OTIpeIeIIeHUs] © MHOYKECTBO 3HAUCHHHA
¢ynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE
¢byukuuu. Ilepuoouyeckue pynkyuu.

[ Ipomedicymru MOHOMOHHOCMU DYHKYUU.
Makcumymol u MUHUMYMbBL PYHKYUU.
Haubonvuiee u HaumMeHbuiee 3HAYeHUe
@yHKYUU HA NPOMedNCYmKe.

Vlunetinas, keaopamuunas u OpooHo-

iuHelinasn yukyuu. Inemenmaproe




1enbIM Toka3ateneM. E€ cBoiicTBa U rpaduk

uccedosanue U nocmpoeHue cpaghuros
DMUX QYHKYULL.

CTeneHs ¢ 1eJIBIM IToKa3aTeaeM. burnom
\HvromoHa.

CreneHHast GyHKIHS C HATYPAJIbHBIM U
LIeIBIM IToKazarenaeM. E€ cBoiicTBa u

rpaduk

IApudmeTHIecKuii KOpEeHb
N—OM CTEICHH.
HppannoHajibHbie
YPAaBHEHUS U HEPABEHCTBA

(18 )

ApudmeTHUeCKUil KOPEeHb HaTypaTbHON
creneHu. JlelicTBus ¢ apuMeTHIeCKUMHU
KOpPHSIMH N—OW CTETICHH.

Pemenue nppanroHaabHbIX YPAaBHEHUN U
HEPABEHCTB.

CBoiicTBa ¥ rpauK KOpHS N-0M CTENEHU

ApudmeTrdeckuii KOpeHb n-oi
CTCIICHU.

HppauroHanbHble ypaBHEHHS
(18 1)

ApudpMeTHIECKHI KOPEeHb HATypaIbHOU
CTEIICHU U €ro CBOMCTBA.

[ Ipeobpazosanis HUCI0BbIX BbIPAICEHUL,
coodeparcauyux cmenenu U KOpHU.
WppannonanbHble ypaBHeHHs. OCHOBHbBIE
METO/Ibl pEeIIeHUs UPPALlMOHATIBHBIX
ypaBHEHUN. PasHocunvhbie nepexoovl 6
pewenuy uppayuUoHaIbHbIX YPAGHEHUU.
CBoiicTBa U rpaduk KOpHs n-0if cTeneHn
Kak (QyHKIIMH 0OpaTHOW CTENEHH C
HaTYpaJIbHBIM I10Ka3aTeIeEM

DOpMyIIBI TPUTOHOMETPUH.
Tpuronomerpudeckue
YpaBHEHUS

(22 )

CHHYyC, KOCUHYC U TAHT€HC YHUCIIOBOTIO
aprymeHTa. ApKCUHYC, apKKOCUHYC U
APKTaHI€HC YMCIOBOIO apryMeHTa.
Tpuronomerpuyeckasi OKpy>XKHOCTb,
OIIpeAEIEHUE TPUTOHOMETPUUECKHUX
(byHKIMI yncioBoro apryMmenTa. OCHOBHBIE
TPUTOHOMETPHUECKUE (POPMYIIBL.
IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BbIpaXkeHHil. Perenne
TPUTOHOMETPUUECKUX ypaBHEHUN

Tpuronomerpruyeckue
BBIPAKEHUS U YPaBHEHUS

(22 u)

CHHYyC, KOCUHYC, TAHT€HC U KOTAHI€HC
YHICIIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHHYC M apKTaHI'€HC YHCIOBOTO
aprymenTa. Tpuronomerpuueckas
OKpPY’KHOCTb, OIIPE/IETICHHE
TPUTOHOMETPUUECKHUX (YHKIIMI YHUCIOBOTO
aprymeHnTa. OCHOBHbIE
TPUTOHOMETpUUYECKHE (HOPMYJIBI.
IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BbIpaKeHUH. Pemenue

TPUTOHOMETPUUECKHUX ypaBHEHUN




[Toka3arenbHas GyHKLIHUS.
Iloxa3aTenbHbIC ypaBHEHUS

(10 )

Cmenenb ¢ payuoHaIbHbIM noKazamenem u
eé ceolicmea.

lloxazamenvras (hyHKyusi, eé ceolicmea u
epagux. Hcnonvzosanue epagura
dYHKYUU 0151 peuteHus YpasHeHUll.

I loxazamenvhvie ypaenenus. OcnosHvle
Memoobl peutenus NOKA3aAmenbHbIX
ypasHenui

Jlorapudmuueckas GyHKIHSA.
Jlorapugmuueckue ypaBHEHHS

(18 )

Vlocapugm uucna. Ceoticmea nozapugma.
/ecamuunbie u HamMypaivHvle 102apUPMb.
I Ipeobpazosarnue svlpadiceHuil,
cooepaHcauux 102apugmul.
Vloeapugmuueckas ¢hynkyus, eé ceoticmea
u epagux. Ucnonvzosanue epagura
dyHKYUU OJ151 peuleHus YPasHeHUl.
Vloeapugpmuueckue ypasuenus. OcHognbvie
Memoobl peutenus 102apu@dMuiecKux
ypasHnenui. Pasnocunvhbie nepexoovl 6
CUEHUU J102aPUPMULECKUX YDABHEHUI

TTociienoBaTeENLHOCTHA U
MPOTrPECCUU
(6 9)

[TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS
rmocneaoBarenbHoCcTel. MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH.

ApudmeTrueckas U TeoMeTpudecKas
nporpeccuu. beckoneuHo yObiBaromas
reoMeTpHuyecKas mporpeccusl.

CyMMa OECKOHEYHO YOBIBaroIIeH
reOMETPUUYECKOM MPOTPECCUH.

DopmyJia CIIOAKHBIX TPOLICHTOB.
Vcnionb30BaHKEe IPOTPECCUU JITISI PELICHUS
[pEATbHBIX 3aJ1a4 MPUKJIATHOTO XapaKTepa

TTociaenoBaTeIbHOCTHU
1 riporpeccud (10 u)

[TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHNUs
nocneaoBarenbHocTel. Memoo
\mMamemamu4eckol UHOYKYUU.
MOHOTOHHBIE M OTPaHUYEHHBIE
MOCIIeIOBATEeNbHOCTH. Mcmopus ananuza
OeCKOHEeuHO MATbIX.

ApudMeTHIecKas U TeOMETpUIECKas
nporpeccuu. beckoneuno yObiBaromas
reomeTpuueckas nporpeccus. Cymma
0ECKOHEUHO yOBIBAIOIIEH reOMETPUIECKOM
nporpeccuu. Jlunetinviii u
OKCHnOHeHyuanbHwlll pocm. Yucno e.
DopmyJia CIIOAKHBIX TPOLIEHTOB.
Mcnonb30BaHKe MIPOTPECCUU TSI PELICHUS

[peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa




HenpepbiBHbIE QYHKIMH.
[TpousBoaHas (20 u)

Henpepuignvie ¢hynkyuu u ux ceoiicmaa.
Touka paspwiéa. Acumnmomsi epaghuxos
@dynxyui. Ceoticmea QyHKyuil
HenpepuleHbiX Ha ompeske. Memoo
UHMEPBAILO8 O] peuleHUs HEPABEHCMa.
! [pumenenue ceoucme HenpepwleHbIX
dyHKYULl 01151 peuteHus 3a0au.

Ilepeas u 6mopas npou3eoonvie GyHKYuuU.
Onpeodenenue, ceomempuyecKuti u
usunecKuli cmulcit NPOU3BOOHOLL.
VYpasnenue xacamenvHotl k epaguxy
@dyukyuu. Ilpouzeoonvie 21emMeHMapHbIX
@yuxyuii. Ilpouzsoonas cymmet,
npou3eedeHUs, YaCmHO20 U KOMNOSUYUU

dyHryui

[ToBTOpenue, o6odIIEHKE,
CUCTEMaTH3alus 3HaHui (4

)

OCHOBHBIE MOHATHUS Kypca anredpbl ¥ Havaj
MaTeMaTHueckoro aHanusa 10 kiacca,
000011IeHNe U CUCTEMATH3AIHAS 3HAHUI

[ToBTOpEHME,
000011IeHHE,
cUCcTeMaTH3aIus 3HaHWi

(24)

OCHOBHBIE IOHATHUSA Kypca ainreopbl U
HayaJl MaTeMaTH4ecKoro aHaimza 10
KJ1acca, 0000IIeHre U CUCTEMATH3alUs

SHaAHUH




[NOYPOUHOE TEMATHUYECKOE INTAHNPOBAHUE KYPCA AJI'EBPA U HAYAJIA MATEMATUYECKOI'O AHAJIN3A

10 KJIACC
basoBbiii ypoBensb (70 yacoB) Yrayosennbiii ypoBerb (140 yacos)

KonnuecTBo wacos Tema ypoka Tema ypoka ‘ KommuectBo wacos
Tema: Muoscecmeo oeiicmeumenvhwix uucen. Muozounenvt. Payuonansvnuie ypasnenus u nepasencmea. Cucmemot 1unennvlx ypaeuenuil (14u /
284)

1 Hemens

2 MHOKeCTBO, OIepaliy HaJl MHOKECTBAMHU.
/lnarpammsl Diinepa—Benna. PaninonanpHble yncia.

I Ipumenenue meopemuko-uHONCeCMEEHHO20 2
annapama 013 pewenus 3a0ay. Mooy
OeticmeumenbHo20 YUcia U e2o c80UCmEd.

2 Heaeas

2 (OOBIKHOBEHHBIE U JECSITUYHBIE JPOOU, IPOLIEHTHI,
OECKOHEUHbIE IEPUOIUYECKUE IPOOH.
ApudmeTnueckre onepanuy ¢ pauoHaIbHBIMH
YHCIaMHU, TPEeoOpa30BaHMsI YMCIOBBIX BEIPAXKEHUI.

Mnocounenvl ¢ yenvimu kosghgduyuenmamu. 2
Mnozcounenvt om o0Houl nepemennou. Teopema
Buema.
3 Heneas
1 [TpumeneHue apobeii U MPOIIEHTOB IS PEIIeHuUs
MIPUKJIQHBIX 33]1a4 U3 Pa3IN4HbIX OTPACIIe 3HAHUU U
€aJIbHOW JKU3HU.
1 /lelicTBUTENbHBIC Yncia. PalinonanbHbIE U
MppaLlOHATIbHBIE YHCIIA.
MHnoeounenvt om 00HoOU nepemennou. /enenue 2
IMHO204IeHA HA MHO204IeH ¢ ocmamKkom. Teopema
be3zy.
4 nenenst

2 ApubdmeTnieckre oneparuu ¢ 1eHCTBUTEIILHBIMU
yucinamu. [IpuGamkEHHBIC BRIYUCIICHHS, IPABHIIA
OKpYTJICHUS, IPUKUKA U OIIEHKA pe3yibTaTa
BBIYHCIICHHH.




Mampuya cucmemvl TUHEUHBIX YPAGHEHUII.
Onpedenumens mampuywvl 2 X2, e20 2e0MempuiecKull
CMBICTL U CBOUCMBA, 8bIYUCTCHUE €20 3HAUEHUS,

S Hepeas

ToxecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHHUS.
YpaBHEHNE, KOPEHb YPaBHEHUS.

Pewenue cucmem TuHeliHblx ypaguenui. Ilpumenenue
onpedenumerns 0Jis peuleHUst CUCTNEMbl TUHEUHBLX
ypasHeHuil.

6 Hexeas

HepaseHncTBo, pemenue HepaseHcTBa. Meton
UHTEPBAJIOB.

OcHoBHble MemoObl peuwieHuss yeavlx U OpoOHO-
PAyUOHATbHBIX YPABHEHULL U HEPABEHCMS.

7 Hemeast

Pemenue nensix 1 1poOHO-pallMOHANBHBIX YpaBHEHUN
u HepaBeHCTB. KoHTponbHas pabora Nel

Pewenue npukiaoHulx 3a0a4 ¢ NOMOWbIO CUCHEMbL
TUHEUNbIX YPAGHEeHUl

Tema: @ynkyuu u epagpuxu. Cmenennan pynkuyus c yeavim noxkazamenem (6u/ 12u)

8 Hegens

DyHKIMS, cr10coObl 3a1aHus QyHKIUHN. B3anmHo
oOpatuble pyHkiuu. ['padpux pynkuun. Odnacts
oIpezieNieHus] 1 MHOXKECTBO 3HaueHU Gpynkuuu. Hynu

byHKIIIHN

Komno3zuyus ¢hynxyuii. dnemenmapHole
npeobpazosanus epadurxos QyHKyuil.

9 neneas

CranpaptHas popma 3anucu AeHCTBUTEIBHOIO YHCA.
Hcnonp3oBanue moaxoasieit Gopmbl 3amucu
JEHCTBUTEIBHBIX YACET ISl PELICHHS TPAaKTUIECKUX
3a/1a4 U [IPEICTABICHMS] TaHHBIX.




I lepuoouueckue dyHKyuu. Ilpomescymku 2
MOHOMOHHOCMU PYyHKYUU. Makcumymvl U MUHUMYMbL
dyukyuu. Haubonvwee u HaumeHbulee 3HAYeHUE
DYHKYUU HA RPOMENCYMKE.

10 menens

Crenenb ¢ 1eabIM nokaszareneM. CreneHHast QyHKIUS ¢
HaTypaJbHBIM U LIEJIBIM NoKa3zareneM. E€ cBoiicTBa u
rpaduk. Konrponbnas pabora Ne2

Vlunetinas, keaopamuunas u OpoOHO-TUHelHAas 2
DyHKyuu. Inemenmaproe ucciedogarue u

nocmpoenue epaghuxos smux ynxyui. bunom
\Hviomona.

11 Henens

Tema:Apugpmemuueckuii kopeuv n-oit cmenenu. Uppayuonanwvnuie ypaeuenusn (18u /184) + Y Ilokazamenvnaa ghynkyusn. Iloxkazamenvhule
ypasnenusn (10u)
+YJlozapupmuueckan gpynxyusn. Jlocapugpmuueckue ypasnenusn (8 4 uz 18 u)

ApudmeTnuecknil KOpeHb HaTypaJIbHON CTENEHH. Apugpmemuyeckuil KOpeHb HAMYPATLHOU CIMEeNneHU U
e2o ceoucmea.

Cmenens ¢ payuoHanbHbiM NOKA3amenem u eé 2
ceolicmea

12 nenens

ApudmeTnuecKuiKOpeHbHATYpaIbHONCTEECHH. [Ipeobpazosanus YUCI08bIX 8bIPANCEHULL,

codepofcawux cmenenu U KOpHU.

lloxaszamenvuas yHKyus, eé ceolicmsa u epagux. 2

Ucnonvzosanue epaguka yHkyuu 0ns peutenus
ypaeHeHuil.

13 Hemens

2 JleiictBust ¢ apudMeTHYECKUMHU KOPHSIMH  N—OH

\PasnocunvHble nepexodbz 6 peuieHuu
CTCIICHU.

UPPAYUOHATLHBIX YPAGHEHUU

Ucnonvzosanue epaguka yHkyuu 0ns peulenus 2
nOKA3aMenbHbIX YPAGHEHUI.

14 nenens




CTCIICHHU.

JletictBust ¢ apudMeTnueckumMu  KopHsamu —N—oH|Ceoticmea u epaghux KopHs n-oi cmeneHu Kax

dyHKYUU 0OpaAMHOU CmeneHy ¢ HamypaibHbIM
nokaszamesnem

[ lokazamenvHole YPAaeHERUA. Ocnosuvle Memoovl
pewerusl noKasamejabHblx ypaeﬂenuﬁ

15 wenens

PerieHne nppalMOHAIBHBIX YPABHEHUN U HEPAaBEHCTB.

[ loxazamenvhvie YpAaeHeHRUA. Ocrognble Memoovl
pewEeHUSl NOKA3amejlbHblX ypaeuenuﬁ

16 Henens

Pemenue HppallMOHAJIBbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

Ulocapugm uucna. Ceoticmea nocapugpma.
lecsimuunvie u HamypaivHvle 102apugmol

17 wenens

PemieHne nppanMOHAIBHBIX YPAaBHEHNUN U HEPaBEHCTB.

IIpeobpasosanue evipasiceHul, cOOEPIHCAUUX
Jloeapughmol.

18 mexgens

CBoiicTBa u rpaduk KOpHs N-0ii cTenenu

[Ipeobpazosanue 8bIpadiceHul, COOePHCAUUX
noeapughmol

19 nenenn

a0oTra Ne3

CaolicTBa u rpaduk KopHs N-0if crenenu. KoHntponpHasy

Hcnonvzosanue epagura pynkyuu s peuieHus
ypasHeHu

20 Henens

Tema: Tpuzonomempuueckue viparxcenusn u ypasuenusn (22u /22u) + Y Jlozapugpmuueckan gpynxkyusn. Jlocapugpmuueckue ypasnenus (10y uz 18

%)

Vlocapugpmuueckas gynkyus, eé ceoticmea u epagpux.




+ Y Henpepuvienvie pynkuyuu Ilpouzeoonasn (124 uz 20 u)

CI/IHYC, KOCHUHYC U TAHI'CHC YU CJIOBOT'O apryMCHTa

Vloeapugpmuueckue ypaeneHus.

21 Hemens

aprymMeHra

ApKCHUHYC, AapKKOCHHYC UM apKTaHI'€HC YHCJIOBOTO

OcHogHbie Memoovl peuletust 102apUPMuUUecKux
ypasHeHuil.

22 Hemeas

TpI/IFOHOMeTpI/I‘-ICCKaﬂ OKPY’KHOCTb

OcHosHble MemoObl peulenus 102apuPMuiecKux
ypasHeHull.

23 Hemenas

Tpuronomerpudeckas OKpyKHOCTb

PagHocunbHble nepexoobl 8 peueHuu
nocapugmuieckux ypagHeHuu

24 uenenas

YU CJIOBOT'O apryMeHTa

Omnpenenenue TPUTOHOMETPUYECKUX byHKIUi

PagnocuibHble nepexoobl 8 peuleHuy
nocapughmuueckux ypagHeHuu

25 wenpeas

(OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI

Henpepuvignvie pynxyuu u ux ceoticmsa. Touxa
paspwiea. Acumnmomul epapuxos GyHKyuil.
Ceoticmea (hyHKYUIl Henpepbl8HbIX HA OmMpe3Ke.

26 Henpeas

(OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

Memoo unmepaanos 0 peuleHusi HepageHcms.




27 Henens

(OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI

I IpumeneHnue ceolcme HeNPEPLIBHbIX HYHKYUL OISl
peutenus 3a0au.

28 Hemeas
[IpeoOpazoBaHne TPUTOHOMETPUUYECKUX BBIPAKECHUH.

PelieHne TpUroHOMETPUYECKUX YPaBHEHU I

[lepeas u 6mopas npouzeo0Hvle QYHKYUU.

Onpeoenenue, ceomempuyecKuti U Gu3uULecKuti CMuici
npouU3600HOU.

29 gemens

[IpeoOpazoBaHne TPUTOHOMETPUUYECKUX BBIPAKCHUM.
PerieHre TpUroHOMETPUUECKUX YPAaBHEHUM

Ypasnenue xacamenvhotl k epaguxy gynxyuu.
30 Hepeas
[IpeoOpazoBaHne TPUTOHOMETPUUYECKUX BBIPAKECHUM.
Pemenue TPUTOHOMETPUUYECKUX yYpaBHEHUH.

KonTposnbHas pabora Ne4.

[Ipou3zeoonvie d1eMeHmMapHbIX QYHKYUII.

31 negeas
Tema: Ilocneoosamenvnocmu u npocpeccuu (6 u/ 10u) +' Y Henpepuvieuote pynxkyuu. Ilpouseoonan (6u u3z 20 u)
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aJIaHus
MOCIe0BaTEeILHOCTEH. MOHOTOHHBIE
M0CJIeIOBATEIIEHOCTH
Memoo mamemamuueckou uHOykyuyu. MOHOTOHHBIE U

OTPaHUYCHHBIC MMOCICIOBATCIIBHOCTH. Hcmopuﬂ
aHanu3a 6eCKOHeuHo MAjblX.

32 Hemess
ApudMeTndeckass M TEOMETPUYECKash MPOTPECCUHU.

beckoHeuHO yOBIBaIOIIasi reOMETpUIecKasi IpOrpeccusl.
Cymma OeckoHeyHO YOBIBaIOIIeH Te€OMETPUYECKON




[IPOrPECCHUHU.

Ulunetinwlii u 9KcnoHeHyuaniousli pocm. Yucno e. 2
Hcnonvzosanue npocpeccuu OJist pEUeHUst PeailbHbIX
3a0ay npukIaoHo20 xapakxmepa

33 nenens

2 QDopmyna  CIHOXHBIX HpoueHToB. Mcmnomb3oBaHue
[IPOIpEeCCUU Ul  pPEUIeHMs  pealbHBIX  3a/1ay
npukiagHoro xapakrepa. Konrponsnas padora NeS.

[Ipou3zeoomnbie d1eMeHMAapHbIX QYHKYUIL. 2

34 uenens

Tema: Iloesmopenue, 0000uienue, cucmemamuszayus 3nanuii (4 u/2q) + Y Henpepuvienvie pynkyuu. + Ilpouszsoonan (24 uz 20 u)

2 OcHOBHBIE TOHATHS Kypca anreOpsl ©  Haydalj
MaTeMaTHyeckoro aHammsa 10 kimacca, 0000IeHHE U
crcTeMaTh3alis 3HaHUI

I/ Ipou3zeoonas cymmul, npouseeoenus, 4acmHozo0 u 2
KoMno3uyuu OyHKyuil




TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

11 KJIACC

basosblii ypoBenb (102 yacoB)

Yruy0JieHHblii ypoBeHb (136 yacon)

Hasanue paznena (Tembl)
(4ncio yacoB)

OcHOBHOE coJiep>kaHue pa3zelia (TEMBbI)

HasBanue pa3zaena (Tembl) (Y4UCIIO
JacoB)

OcHOBHOE coJiep>kaHue pa3jienia (TeMbl)

Crenens ¢
PALMOHAJBHBIM
MOKa3aTeJIeM.
IloxkasaTenbHast GyHKIHA.
Iloka3areabHbIC
YPAaBHEHHS] M HEPABEHCTBA
(124)

CrenieHb ¢ panrOHAJIBHBIM IIOKa3aTCICM.

CBolicTBa CTENEHH.

[IpeoOpa3zoBaHue BhIpaKEHUH,
CoAEpKAIINX PALIMOHATBHBIE CTEIICHH.
[loka3zaTenbHble ypaBHEHUS U
HEpPABEHCTBA.

[TokazarenbHast pyHKIIHA, €€ CBOWCTBA U

rpaduk

Jlorapudpmudeckas
(pynxuus.
Jlorapudpmuueckue
YPABHEHUS M HEPAaBEHCTBA
(12 4.)

Jlorapudm yucna. JlecaTruunbie u
HaTypaJbHbIE JOraprU(MBbI.
[TpeoOpa3oBaHue BbIpAXKEHUH,
COJIepXKaIINX JIOTapu(MBbI.
Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA.

Jlorapudgmuueckas GyHKIus, e
cBOIicTBa U rpaduk

HppanuonanabHbIe,
MOKa3aTeJbHbIC U
Jiorapupmuyeckue
HepaBeHCTBA (24 4.)

OCHOBHBIE METO/IbI PELICHUS
MOKA3aTeIbHBIX U JIOTapu(QMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI pEIIECHUS
MPPALMOHATIbHBIX HEPABEHCTB.
I'paduaeckue MeToabI pemeHust
HPPALMOHATIbHBIX, TI0KA3aTEIbHBIX U
norapu(MUUECKUX YpaBHEHUN U
HEPaBEHCTB

Tpuronomerpuyeckue
(pynxuumn u ux rpaguku.
Tpuronomerpuyeckue
HepaBeHcTBa (94.)

Tpuronomerpuyeckue GyHKIIMH, UX
CBOWCTBA U TpadyKu.

IIpuMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

I'paduxu
TPUTOHOMETPHYECKUX
(pyHKumii.
Tpuronomerpuyeckue
HepaBeHcTBa (16 4.)

Tpuronomerpudeckne QyHKINU, HX
CBOWCTBA U TpauKu.

OT60p KOpHEH TPUTOHOMETPUUECKUX
YPAaBHEHUH C IOMOILLBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH.
Perienue TpUroHOMETPHUUECKUX
HEPaBEHCTB

Kommnuiexkcubie yncia (10 4.)

KommekcHbie uncna. Anrebpandeckas
U TpUTrOHOMETpUYecKasi GOpMbl 3alHCH
KOMIUJIEKCHOTO YHCIIA.
ApudmMernueckue orneparuu ¢
KOMIIJICKCHBIMH YU CJIaMU.
M300paskeHre KOMIUIEKCHBIX YUCEI Ha




KOOpAMHATHOM IIOCKOCTH. DopMmyna
Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOTO YHUCIIA.

IIpuMeHeHne KOMIUIEKCHBIX YU CEIT JUIst
peteHust GU3NYECKUX U
Ir€OMETPUYECKHX 3a/1a4

IIpousBoaHas.
IIpumenenue
MPOU3BOAHOM (24 4.)

HenpepsiBable QyHKIMH. MeTo
WHTEPBAJIOB JUIS PEILICHNS HEPABEHCTB.
[Tpou3BosnHas GyHKIMU.
['eomerpuueckuii u GU3NIECKUN CMBICIT
MPOU3BOIHOM.

[Tpou3BoHBIE AIEMEHTAPHBIX (PYHKIINH.
ITpon3BoaHast CyMMBI, IPOU3BENCHNUS,
yactHoro ¢yHkiwmid. [lpumenenne
IPOM3BOIHON K UCCIIEIOBAaHUIO (DYHKIIMIA
Ha MOHOTOHHOCTB ¥ DKCTPEMYMBI.
Haxoxnenue

HauOO0JIBIIEr0 U HAMMEHBIIETO 3HAYCHUSI
¢ynkuuu Ha orpeske. [Ipumenenue
MIPOU3BOTHON JUISl HAXOXKACHUS
HAWIY4YIIEro pEeLICHMs B IPUKIIAIHbBIX
3a/1a4ax, s ONpPEIEICHUsI CKOPOCTH
npoiiecca, 3aJJaHHOro GopMyIoi uiu
rpaduxkom

HccaenoBanue pyHKuu ¢
MOMOIIbI0 MPOU3BOAHOM (24 4.)

[IpumeneHnue npou3BOIHON K
UCCIIeIOBaHMIO (YHKITHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenue HaubobI1ero u
HaMMEHBLIET0 3HaYCHUs
HETPEPHIBHON (YHKIIMU HA OTPE3KE.
[TpumeHeHne NpOU3BOIHON IS
HAXO0X/ICHNS HAaWIY4Ilero peleHus B
NPUKIIAJHBIX 33/1a4ax, Ul ONpeieeHus
CKOPOCTH M YCKOpPEHUs Ipoliecca,
3aJJaHHOTO (pOpMYJION MK TrpaduKOM
Komnozumus pyHKuui.
['eomerpuueckue oOpa3sl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAMHATHOU
IIJIOCKOCTH.

HNuTerpaJ u ero
npumMeHeHus (9 4.)

[TepBoobOpaznas. Tabnuma
epBOOOpa3HBIX.

WHTerpai, reOMETpUYECKUN U
buznyecKkuit CMBICIT UHTErpaa.
Brruucnenue nunterpana no gpopmyie
Herorona—JleiOuuma

IlepBooGpa3nas u uaTerpadx (12
4.)

[TepBooOpazHasi, OCHOBHOE CBOMCTBO
nepBoooOpasHbIxX. [leppooOpazHbie
arieMeHTapHbIX GyHKIMi. [IpaBuna
HaXO0X/IEHUS NEPBOOOPA3HBIX.
Wurerpai. I'eoMeTpru4ecKuii CMBICI
MHTEerpajia. Berancienue
OIpeieIEHHOT0 HHTerpaia no popmyie
Herotona — Jleitbnuna.

IIpumeHneHne unTerpana s
HaXO0XKJCHUS IUIOIIAAeH INIOCKUX QUTyp
1 00bEMOB reOMETPHUYECKUX TEIL.
[Ipumepsl penieHuii




nuddepeHIMAIBHBIX YPaBHCHUM.
MaremaTnueckoe MOAECIMPOBAHUE
pEaTbHBIX MPOIECCOB C TOMOIIBIO
TG depeHIaIbHbIX YpaBHEHUN

Cucrembl ypaBHenui (12
4.)

CucreMbl TUHEUHBIX YpaBHEHUH.
Pemenue npuknaaHeix 3aga4

C IOMOILBIO CUCTEMBI JIMHEHUHBIX
YpaBHEHUM.

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHbBIX, JOrapu(HMUUECKUX
YpaBHEHUH U HEPABEHCTB.
Hcnons3oBanue rpadukoB GyHKIUN AJs
peueHusl ypaBHEHUN U CUCTEM.
IIpuMmeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHX
3a/1a4 U 3a/1a4 U3 pa3uvHbIX 00JIacTei
HAyKU U PEAIbHON KU3HU

Cucrembl paliiOHAIbHBIX,
HPPALMOHATBHBIX
MOKA3aTeJbHBIX H
JIorapu(pmMuYecKUX ypaBHEeHUI
(12 41.)

CucreMa U COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIE/ICTBUSL.

OCHOBHBIE METO/bI PELIEHUS] CUCTEM U
COBOKYITHOCTEH palliOHAIbHBIX,
UPpaLMOHAIIBHBIX, I0KA3aTEIbHBIX U
norapupMUUECKUX YpaBHEHHIA.
IIpuMeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELIECHUIO
MaTeMaTUYECKUX 3aja4 U 3aja4 u3
pa3INyYHbIX 00JacTel HayKH U peaibHOI
JKU3HU, UHTEPIIPETALUS OJy4YEHHBIX
pE3yJIBTaTOB

HarypanbHblie H HejIbIe
uncaa (6 4.)

HarypaneHble 1 1ienble yucia B 3a7a- 4ax
W3 peaIbHOM )KU3HH.
IIpr3HaKu AETMMOCTH LEIBIX YUCEIT

HarypaJjibHble U 1eJibie
yucaa (10 4.)

HarypanbHble u 11enb1e yncna.
[IpuMeHeHne NMpU3HAKOB ACITUMOCTH
uenbix yncen, HOJ[ u HOK, octaTtkoB
10 MOJYJIIO, alropuT™Ma EBknmnaa s
penieHus 3a/1ay B UEeNbIX YHCIIax

3anaum ¢ napamerpamu (16 u.)

PanmonanbeHble, HppaluOHAIIBHBIE,
noKa3aTesbHbIe, JOrapuPpMHUUECKUE U
TPUTOHOMETPHUUYECKHE YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIApaMETPaAMHU.
[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTyaIMi C MOMOUIBI0 YPaBHEHUN,
CUCTEM YPAaBHEHMI U HEPABEHCTB C
rapamMeTpamu

[loBTOpEHMe, 00001IeHNE,
cHCTeMaTH3alnus 3HAHUNI
(18 4.)

OCHOBHBIE TIOHATHS Kypca alreOpbl 1
HayaJl MaTeMaTHYeCKOro aHaJIn3a,
000011IeHAE U cUCTEMATU3ALUA 3HAHUN

IloBTOpEHue, 00001eHNE,
cucreMaTu3anus 3HaHuii (124.)

OCHOBHBIE TIOHATHUS U METOBI Kypca,
000011IeHrE U CUCTEMATH3AIH 3HAHUHA




[NOYPOUHOE TEMATUYECKOEIIVNTAHUPOBAHUE KYPCA AJII'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
11 KJIACC

Bba3zosbiii ypoenb (102 yaca)

Yray6JieHnsblii ypoBeHb (136 yacos)

KommuecTBo yacos Tema ypoka Tema ypoxka ‘ KonunuecTBo yacos
Tema: Yucsa u Bprunciaenus (15/20 4.)
1 menensn
1 Harypanbnsle u nensie yncia. Ilpuznaku genumoctu
LIEJIBIX YHCell
[IprMeHeHre NPU3HAKOB JIEIMMOCTH 1IEIIbIX YU CET, 1
HOK, HO/I, ocTaTKkOB 110 MOYJIIO, JITOPUTMA
EBKima Juisl peleHust 3a4a4 B LeJIbIX Yuciax
2 CreneHb ¢ pallMoOHaIbHBIM ITOKa3areneM. CBolicTBa
CTEIEHHU.
2 Heaeas
1 CrerneHb ¢ pallMOHAIBHBIM ITOKa3zarenaeM. CBolcTBa
CTETICHH.
KommekcHble uncia. AnreOpanyeckas u 1
TPUTOHOMETpHUYEcKas (POPMbI 3aMTUCU KOMILIEKCHOTO
qucia.
2 [TpeoOpa3oBaHue BEIpAKEHUH, COAEPIKAIINX
AIMOHAJIbHBIE CTEIICHU
3 Heneas
1 Jlorapudm gucna.
ApudmeTHnuecKkre onepanuu ¢ KOMIJIEKCHBIMU 1
YHCIAMU.
2 JlecsiTUuHBIE U HATYpaJIbHBIEIOTapU (MBI
4 Hemeasn
3 [TpeoOpazoBaHuEBBIpaKEHUH, COJIEPKAIUXITIOTapUPMBI

1300pakeHre KOMIUIEKCHBIX YUCEN Ha 1
KOOpAMHATHOM 11ockocTH. @opmynaMyaBpa.

5 nHenenst




[TpeoOpa3zoBaHue BhIpRXKEHUN, COAEPKAIIUX CTEHICHH C
palMoOHAIbHBIM ITOKA3aTEIEeM.

KOpHI/I N-0i1 CTEIIEHN U3 KOMIUIEKCHOT'O YHCJIa.
HpI/IMCHCHI/Ie KOMIIJICKCHBIX YUCCII IJIA pCIICHUA
(I)I/I?)I/I‘ICCKI/IX N TCOMCTPHUYCCKHUX 3aaa4.

Tema: YpaBHeHnusi u HepaBeHcTBa (24/32)

6 Hexeas

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ H HCPABCHCTB

PaBHOCHIBHEICE CHCTEMBI H CUCTCMBI-CJICACTBHA.
PaBHOCHIBHBIE HCPABCHCTBA

7 Heneas

[IprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB

OTOOp KOpHEW TPUTOHOMETPUYECKUX YpaBHEHHUH C
[OMOILbI0O  TPUTOHOMETPUYECKOM  OKpPYKHOCTH.
PerneHneTpuroHOMEeTPUIECKUXHEPABEHCTB

8 Hexgensn

[lokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA.

OCHOBHEIC MCTOABI pCHICHUA MMOKA3aTCIbHbBIX U
VIOT" apI/I(I)MI/ILIeCKI/IX HCPABCHCTB

9 Heneas

Jlorapudmuueckre ypaBHEHUsI U1 HEPABEHCTBA

OCHOBHBIE METOBI PELICHUS UPPALIOHATbHBIX
HEPaBEHCTB.

10 Henpens

CucteMbl TUHEHHBIX YPaBHEHUH.

PemreHne nNpuKIIagHbIX 3a/1a4 C IOMOIIBIO CHCTEMBI
JIMHENHBIX YPABHEHUM.

(OCHOBHBIC MCTOABI pCIICHUA CUCTEM U




COBOKYITHOCTEH PallMOHAJIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX YPaBHEHHH

11 Henens

[peaJbHON JKU3HU

[IprMeHEeHNE YpaBHEHUH K PELIEHUI0O MAaTEMaTUYECKUX|
3ajjad M 337a4 M3 PA3IUYHBIX oOOJIacTel Hayku H

(OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH PallMOHAJIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHECHHI

oOsacTell HayKu U pealibHOM JKU3HU

12 Henens
[IpuMeHEHHEe CUCTEM  ypaBHEHUMHM K  PELICHHUIO
MaTEMaTUYECKUX 3aJad M 3a7ad U3  Pas3InyHbIX

ypaBHeHI/IH, HCPABCHCTBA U CUCTCMBI C ITapaMETpaMu

13 Henens

eaJIbHOHN KU3HU

[ [puMeHeHrEe HEPAaBEHCTB K PEIICHUI0 MAaTEMATUUECKUX
3ajad M 3a7a4 U3 PANIMUYHBIX OOJAcTell HAyKu H

[[pruMeHeHrne ypaBHEHUM, CUCTEM U HEPABEHCTB K
[PELICHUIO0 MaTEMAaTUYECKUX 3a/1a4 U 3aJa4 U3
[pa3IMYHbIX 00JacTel HayKH U pealibHOM JKHU3HH,
MHTEPIPETALMS TOJYYEHHBIX PE3YIbTATOB.

Tema: @ynukuuu u rpadpuxu (18/24)

14 wenens

Oynxkius. [lepuonnyeckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKIIHH.

['padux xomnosunuu ¢pyHkuuit. ['eomerpuueckue
00pa3pl ypaBHEHUH U HEPABEHCTB HA KOOPIMHATHON
[IJIOCKOCTH

15 nenensn

MakcuMymbl 1 MUHUMYMBI GyHKIUU. HanOosnbiiee u
HauMEHbIIIee 3HaYeHNe (PYHKIUY HA TIPOMEKYTKE.




Tpuronomerprueckue HYHKIIUU, UX CBOWCTBA U
rpaduKu.

16 Henens

Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U
rpad UK.

['paduyeckue METOABI peICHUS] YpaBHEHUH U
HEPaBEHCTB

17 wenens

[TokazarenbHast u orapudmudeckas GyHKIHH, UX
CBOMCTBa M rpadUKH.

['padrueckue METOIBI PELICHHUS 3a71a4 C
napameTpamu

18 Henens

Hcnonp3oBanne rpadukoB GyHKIHN IS pEIICHUs
YPAaBHEHUI U JTMHEHHBIX CUCTEM.

['paduyeckue MeToAbl peleHus 3a1a4 ¢
napameTpamu

19 Hegens

Mcnonp3oBanue rpadhukoB GyHKIIUMA 71T UCCIIEIOBAHMS
MIPOLIECCOB U 3aBUCUMOCTEN, KOTOPBhIE BO3HUKAIOT MPHU
pPEIICHUH 3a7ad M3 JAPYTUX Y4YEOHBIX MPEIMETOB W
€aJIbHOU JKU3HU

cnonb3oBanue rpadukoB QyHKIUN A5
MCCIIEIOBaHMSI IPOLIECCOB U 3aBUCUMOCTEN, KOTOPBIE
BO3HUKAIOT MPHU PELICHUHU 3a]1a4 U3 IPYTHX YUYEOHBIX
[IPEIMETOB U PEAJIbHOM JKU3HH.

Tema: Hauana maremaru

yeckoro anajausa (30/40)

20 ueneas

HenpepsiBable GpyHKIIMN. MeTOA HHTEPBAIOB AT
[pelIeHns] HEPaBEHCTB.

21 Heneas




[TpousBognas pynkuuu. ['eomeTpuueckuii u
(bu3uUeCKnii CMBICT TPOU3BOTHOM.

['comeTpryeckuii U PU3NIECKUNA CMBICIT
[TPOU3BOJHOM.

22 Hemeas

[Ipon3BOHBIE JIEMEHTAPHBIX (PYHKUINH

[TpaBuna nuddepeHpoBanus

23 Hemeas

@DopMynbl  HaXOXKAECHUS  MPOM3BOJHON  CyMMBI
(b YHKITHI.

dopmyra Mpou3BOAHON CIOKHON QYHKIIMK

24 genens

DopMyJibl HaX0XKIEHHUs IPOU3BOJHON NMPOU3BENCHUS 1
4acTHOTO QYHKIUI.

[TprMeHeHNne NPOU3BOIHON K OCTPOECHHUIO I'paKOB
byHKIUHA

25 Hemens

[IpumeHeHre MPOU3BOIHON K MCCIeI0BaHUIO0 (DYHKUIUHN
Ha MOHOTOHHOCTB ¥ SKCTPEMYMBI

BeinmykinocTs rpaguka GyHKINU, TOUKH epernda

26 nexeas

Haxox(z[eHHe HauOOJIBIIIEr0 U HAUMEHBIIETO 3HAYEHUS
(YHKLIMU Ha OTpe3Ke

Haxoxaenrne HauboIbIIero 1 HaMMEHbIIEro
3HAYEeHUI HENPephIBHOM (DYHKIIMM HA OTpe3Ke

27 ueneas

[TepBooOpazHas. Tabnuia nepBooOpa3HbIX

HpI/IMeHeHI/Ie HUHTCrpajia Ijid HaXOKIACHU A i (e

MI0CKUX GUTYP U 00HEMOB T€OMETPHUIECCKUX TEIl

28 Henens




HTErpas, ero reoMeTpuIecKuil 1 PU3NIECKUA CMBICIT.
Breruricnenne wuHTEerpana 1o Qopmyne HproToHa—
JleiiOHuIa

[Tpumeps! pereHnit qudQepeHInaIbHbIX YPaBHEHUH.
MaremaTHuecKkoe MOJEINPOBAHUE PEATIBHBIX
MPOIIECCOB C MTOMOIIBIO AU(HEepeHIINATHHBIX
ypaBHEHU I

29 genenas

[ IpumeHeHne MIPOU3BOIHOMN s HaXOXXIICHU]
HAaWJIy4llero pElIeHUs B MPUKIAJHBIX 3a7adax, AJisd
onpeaeeHus CKOpOCTH npoiiecca, 3aJIaHHOTO
dbopMyIToi uitu rpaduKoM

[[pruMeHeHrne MpOrU3BOJHOM ISl HAXO0XKICHUS
HaWJIy4lIero pelieHus B IPUKIaAHbIX 3aa4ax, 1
OIpEAEIIEHUs CKOPOCTH MpolLiecca, 3aJaHHOTO

dbopmynoit unu rpadhukom

Tema: IloBTOpeHue, 0000meHue 1

cucremaTusanus 3nanuii (15/20)

30 nemens

HOBTOpeHI/IC 10 TEMC ((I[eﬁCTBHTeHLHBIC quciar»

HOBTOpeHI/Ie 1o Teme «KoMILIeKCHBIC Yncay

31 uemens

[ToBTOpenue no teme «CreneHHass GyHKIMS

M ppannoHaibHble YpaBHEHUS M HEPABEHCTBA

32 uenens

[ToBTOpenue no teme «IlokazarenbHas QyHKIUA»

IloxazaTenpHBIC HCPaBCHCTBA

33 nepens

[ToBropenue no teme «Jlorapudmudeckas GyHKIHS»

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA




34 nenens

IToBTOpeHME
b YHKIIHS

o

TEMC

«Tpuronomerpuyeckas

TpUroHOMETPUYECKUE YPABHEHMS U HEPABEHCTBA




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 IUCIMILIMH €CTECTBEHHO-HAYYHOH HAmpaBJICHHOCTU H
NpEeIMETOB TyMaHMTapHOTro Iukia. Jlormyeckoe MbIIUieHHE, (QopMupyemMoe TMpH H3yYSHUHU
00y4aroIUMUCS MOHIATUIHHBIX OCHOB F€OMETPUH, IIPU J0KA3aTEIbCTBE TEOPEM U MOCTPOCHUH 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,
crneun(pUIHBIX TEOMETPHH, BO3MOXKHOCTH YCIIEITHOTO MIPOJI0JDKEHHUS 00pa30BaHus MO CHEIUATBLHOCTSIM,
HE CBSI3aHHBIM C NPUKIAIHBIM HCIOJIB30BaHWEM TeoMeTpHH. Llenb ocBOeHHUs mporpamMmbl y4eOHOTO
Kypca «['eomeTpus» Ha yriay0JdéHHOM YpPOBHe — pa3BUTHE HHIUBUAYAIbHBIX CIOCOOHOCTEH
o0yyaromuxcs Npu U3y4eHUH FeOMEeTpUH, KaK COCTaBJIAIOIIEH IpeaMeTHOM 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 AITOPUTMAMH PEIICHHUS OCHOBHBIX THIIOB 33j71a4; (OpMUPOBAHHE YMEHHUS MPOBOINUTH
HECIIOKHBIE JIOKA3aTeNbHbIE PACCY)KICHHS B XOJI€ PEIICHHS CTEPEOMETPUUYECKHX 3a/1a4 U 3a/1a4
C MPAKTHUYECKUM COJIepP’KaHHEM;

— pa3BUTHE WHTEIUICKTYaJbHBIX W TBOPUYECKUX CHOCOOHOCTEH OOydYarommxcs, MO3HABATEIbHON
aKTUBHOCTH, UCCIIEIOBATEIHCKUX YMEHUH, KpUTHIYHOCTH MBIIIUICHUS;

— ¢dopmupoBanne  (YHKIMOHAIBHOW  TPAMOTHOCTH, PEIIEBAHTHOH T'€OMETPUH:  YMEHHE
pacrio3HaBaTh MPOSIBJICHUS TEOMETPHUYECKHX TIOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W NPU U3YYCHUH IPYTUX YICOHBIX NMPEIMETOB, POSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyJIHMpOBaTh MX Ha fA3bIKE T'€OMETPUM U CO3/1aBaTh
TE€OMETPUUECKUE MOJIEIH, NPUMEHSITh OCBOCHHBIN TI'€OMETPHUYECKUH ammapar Ajis perieHHs



MPAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, MHTEPIPETHPOBATH M OIICHUBATH MIOJYYCHHBIC PE3YIIbTATHI.

[TpuopuTeTHBIMH 3aJa4aMH Kypca T€OMETPUH Ha YIVIyOJI€HHOM YPOBHE, PAaCIIUPSIONUMH U
YCUIIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SIBIISIOTCS:

— pacumMpeHHe TPEACTABICHUsT O TE€OMETPHH KaK 4acTH MHUPOBOHW KyJIbTYpbl U (HOPMHUpPOBAHHE

OCO3HAHMSI B3aUMOCBSI3U TEOMETPUU C OKPYKAIOLTIM MUPOM;

— (opMupoBaHue TmpenCTaBICHHS O TNPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEWIIMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJISIONIMX ONUCHIBATH W HM3y4aTh pa3Hble SIBICHUS
OKPY’KaloIIero MUpa; 3HaHUE MOHATUIHOTO amnmapara 1o pasaeny «CTepeoMeTpus» MIKOIbHOTO
Kypca reOMeTpuH;

— q)OpMI/IpOBaHI/Ie YMCHUA BJIAACTb OCHOBHBIMH IMOHATUAMHU O IMPOCTPAHCTBCHHBIX (1)I/II‘yan H UX
OCHOBHBIMHM CBOWCTBAaMH; 3HaHUE TeOpeM, (QOpPMYJI M yMEHHUE WX HPHUMEHSITh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOJAUTh HECTAHIaPTHBIC CIIOCOOBI PEIICHHS 33/1ay;

— ¢opMuUpOBaHHE YMEHHsI paclo3HaBaTh Ha YEepPTEkKaxX, MOJEISIX MU B pPEaTbHOM MHPE
MHOTOTPAaHHHMKH U TeJla BPAIlleHUs; KOHCTPYHPOBATh T€OMETPHUECKUE MOJICIIH;

— q)OpMI/IpOBaHI/Ie IMOHUMAaHHWA BO3MOKHOCTH AKCHOMATHYCCKOI'O0 INOCTPOCHHUSA MATCMATHYCCKUX
TeopHii; HopMUpOBaHHE TOHUMAHHS POJIH AKCHOMATHKH TPH MPOBEICHUN PACCYXKICHUMH;

— q)OpMHpOBaHI/Ie YMCHHA BJIaJACTh METOAAMU JOKA3aTCIBCTB U aJITOPUTMOB PCIICHUA, YMCHUSA UX
IMPUMCHATH, IMPOBOJUTH JOKA3aTCJIBHBIC PACCYXIACHUA B XOAC PCUICHHUA CTCPECOMCTPHYCCKUX
3aa4 M 33Jad ¢ TMPAKTHYCCKUM  CoJAepKaHueM; (opMupoBaHWE MPEACTABICHUS O
HEOOXOUMOCTH JI0Ka3aTeILCTB NPH OOOCHOBAHMHM MATEMATHUECKUX YTBEPKICHUH W POIU
AKCUOMATHKH B IPOBEJCHUU JICAYKTUBHBIX PACCYKICHHIA;

— PasBUTHUC n COBCPUICHCTBOBAHUC HHTCJUICKTYAJIbHBIX n TBOPYCCKHUX croco0HoOCTEHR
oOyyaroluxcs, I03HAaBAaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHMM, KPUTUYHOCTU
MBIIICHHSI, THTEPECca K U3YUECHHIO T€OMETPUH;

— ¢opmupoBanne  (YHKIIMOHATBLHOW  TI'PAMOTHOCTH, PEJICBAHTHOH TEOMETPUHU:  yMCHUSA
pacrio3HaBaTb IMPOABJICHUA T'COMCTPHYCCKUX HOHﬂTHﬁ, O6”I)€KTOB u 3aKOHOMepHOCTeI\/JI B
pEeaIbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3YUYEHUU JPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEHl U 3aKOHOMEPHOCTEH, MOAENUPOBAHUS pEANbHBIX CHUTYyallMil, HCCIeI0BaHUs
MOCTPOCHHBIX MOJIEJIeH, UHTEPIPETAIMH MTOJTYYeHHBIX Pe3yIbTaTOB.

OcHoBHbIE cojnepkarenbHble JUHUH Kypca «['eomerpuu» B 10—11 kmaccax: «MHOTOrpaHHUKWY,
«[IpsiMble ¥ TUIOCKOCTH B TpocTpaHcTBe», «Tema BpameHus», «BekTopsl W KOOpAMHATHI B
MIPOCTPAHCTBE» «JIBMXKEHUS B IPOCTpaHCTBE» (Ha yriayOieHHOM ypoBHE). DopMUpPOBaHHUE JTOTHUECKUX
YMEHHH pacrpeiensieTcs He TOIbKO M0 COAep KaTeIbHbIM JIUHUSAM, HO U 110 TofaM 00y4eHHUs! Ha YPOBHE
cpenHero o0Iero oopa3oBaHus.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuebHOM miiaHe Ha u3yueHHe reoMeTpu 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 vaca: B 10
kiacce — 102 ygaca (3 yaca B Henenmo), B 11 kmacce — 102 gaca (3 gaca B HEEIIO).

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



[IpenMeTHble pe3ynbTaThl M3yYEHUsT TeOMETpUM Ha ©0a30BOM ypOBHE OpPUEHTHUPOBAaHBI Ha
JOCTUKEHHE YPOBHSI MaTEMaTHUECKON IpaMOTHOCTH, HEOOXOUMOT0 JJis YCHEIIHOTO pelIeHus 3a7a4 B
peasibHOM JKU3HH U CO3aHUE YCIOBHM ISl UX OOIIEKYIbTYPHOTO Pa3BUTHSL.

OcBocnue y4eOHOro kypca «l'eomeTpusi» Ha 0a30BOM ypOBHE CpEIHEro O0LIero oOpa3oBaHHs

JOJIDKHO obecneunBaTh JOCTHIKCHUC CIICAYIOIHX NPCIMCTHBIX 06p2130BaT€JIBHBIX PE3YyJIbTATOB:

Ha 6a30Bom ypoBHe

OnepupoBarh NOHATHAMM: TOYKA, NIPSIMAst, INIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX IPU PEIIEHUU T'€OMETPUYECKUX
3aj1ad.

OnepupoBarh NOHATUAMU: APAILIEIBHOCTD U MEPIEHAUKYISIPHOCTD MPSAMBIX U TNIOCKOCTEH.
KnaccudunupoBaTs B3auMHOE PACHOI0KEHHUE MPSMBIX M INIOCKOCTEH B IIPOCTPAHCTBE.
OnepupoBaTh NOHATUAMU: IBYTPAHHBINA YroJl, TPaHHU ABYT'PAHHOTO yrja, pedpo IBYTPaHHOTO
yriia; JMHEHHBIN Yrojl ABYTPaHHOTrO yIUia; TpajgyCcHas Mepa IBYIPaHHOIO yIJIa.

OnepupoBaTb NOHATHUAMHU: MHOIOIPAHHUK, BBIIYKJIBIA W HEBBITYKJIBIA MHOTIOIDAHHUK,
3JIEMEHTbl MHOTOI'PAaHHUKA, IIPABUJIbHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BMJIBI MHOTOTPAaHHUKOB (IMpamMua; MpU3Ma, MNPSIMOYTOJbHBIN
napajuieNnienumnesn, Kyo).

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

OnepupoBath NOHATUAMU: CEKYIas INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEYEHUH, UCII0JIb3YsI METO/] CIIE/IOB.

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

Pemare 3aaun Ha HaXOXKJEHHE FEOMETPUYECKUX BEIMYHMH 10 00pas3laM WM aJropuTMam,
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, MEXKIY CKPELIUBAIOIIUMUCS IPSIMBIMH.

Pemrate 3aaun Ha HaXOXKJEHHE F€OMETPUYECKUX BEIWYHMH MO 0o0pas3liaM WM aJrOpuTMam,
IIPUMEHSS] U3BECTHBIE aHAIIUTUYECKUE METOBI IIPU PELICHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX
3a/la4 Ha BBIYUCIICHUE YIVIOB MEXIY CKPELIUBAIOIMIMMUCSA IPSAMBI- MU, MEXKIY NPAMOU H
IIJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

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

OnepupoBarh NOHATUAMHU: CUMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH;
LIEHTP, OChb U TNIOCKOCTh CUMMETPHUH (DUTYPBI.

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

[IpumensaTb reomeTpuyeckue (akThl JUIs  pEHIeHHs  CTepEeOMETPHUYECKHX  3ajad,
MPEATIONAraloIMX HECKOJIBKO IIaroB PEIIEHUs, €CIM YCIOBHUS IPUMEHEHUS 3a/1aHbl B SIBHOU
dopme.

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

[IpuBoguT, mpUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE M KHU3HHU,



pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh TOJIyYCHHBbIC 3HAHUSA Ha MPaAKTUKE: aHAJIM3UPOBATH peajlbHBIE CHUTYallUH U
IPUMEHITh U3YYEHHBIE IOHATHS B IpPOLECCE IIOMCKAa PEUIEHHs MaTeMaTHYECKH
chopMyIUPOBAHHON MPOOIEMbl, MOACIUPOBATh PEajbHbIe CUTYallUU Ha S3bIKE T'€OMETPUH,
HCCIEA0BaTh MOCTPOECHHBIE MOJEIH C UCIOJIb30BaHUEM I€OMETPUUECKUX MOHATUH U TEOPEM,
anmapata aireOpbl; pelmaTh MpaKTHYEeCKHE 3aJadyd, CBA3aHHbIE C  HAXO0XJICHHUEM
F€OMETPUYECKHUX BEJINYHUH.

Ha yraiy0siennom ypoBHe

CB0oOOAHO OMEPHPOBATH OCHOBHBIMH IOHATHSIMH CTEPEOMETPHH IPU PEIICHUH 3a1ad |
MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM.

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

KrnaccudumupoBars B3aMMHOE pACIOJIOKEHUE MPSMBIX 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 MOHATHIMHE, CBI3aHHBIMUA C MHOTOTPAHHUKAMH.

CBoOogHO pacmo3HaBaTh OCHOBHBIC BHJbI MHOTOTPAaHHUKOB (TpU3Ma, IHPaMHJA,
MPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KiaccuduiupoBats MHOTOTpaHHUKH, BBIOWpasi OCHOBAHMS JIJIS KJIaCCU(PUKAIIUH.

CBOOOJHO OMEpUPOBATH TOHATHUSMH, CBS3aHHBIMH C CEUCHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO.

BeImonHATe, mapauienbHOe, NEHTPATbHOC W OPTOTOHAIBHOE IMPOCKTHPOBAHUE (QUTYp Ha
IJIOCKOCTh; BBITIOJTHSITH H300payKeHUsT GUTYP Ha TUIOCKOCTH.

CTpouTh CEYCHHS MHOTOTPAHHHMKOB PA3JIMYHBIMA METOJAaMH, BBINOJHATH (BBIHOCHBIC)
IJIOCKHE YEPTEKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BHJ 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 oOmepUpoOBaTh TMOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOpPaM U KOOpJIWHATAM B
IIPOCTPAHCTBE.

BrInosHATE EHCTBUS HAJl BEKTOPAMHU.

Pemarr, 3amaum Ha J0Ka3aTelbCTBO MAaTEMATHMYECKHX OTHOIICHMH M HaXOXJICHUE
F€OMETPUYECKUX BEIIMYHMH, MPUMEHS U3BECTHBIE METOAbI MPHU PEHICHUH MAaTEeMaTUYECKUX
3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CII0KHOCTH.

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

W3Bnekarb, mpeoOpa3oBbIBaTh U HHTEPIPETHPOBATh HH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX UTYpax, MPEACTABICHHYIO Ha YePTEkKaxX U PUCYHKAX.

[IpumenATh TONMYyYEHHBIE 3HAHUS Ha IPAKTUKE: CPABHUBATH W aHAJIU3UPOBATh pEajIbHbIC
CUTyallUl, TPUMEHSITh U3YUYECHHBIE NMOHATHS B IPOLIECCE MOUCKA PELICHHUS MATEMaTUYECKU
chopMyITUPOBAHHON MPOOIEMBbI, MOACIUPOBATh PEaTbHbIE CUTYAllUU HA S3BIKE TE€OMETPUH,
HCCIIEIOBATH IIOCTPOEHHBIE MOJENH C UCIIOIB30BAHUEM F€OMETPUUYECKUX MOHITHH U TEOPEM,
anmaparta aiareOpel;, pemarh MPAKTHYECKUE 3a]add, CBSI3aHHBIE C HAXO0XKJICHHEM



F€OMETPUYECKHUX BEIUYHH.
Hwmetb mpeacTaBieHUss 00 OCHOBHBIX ATanax pPa3BUTHS FEOMETPUM KaK COCTAaBHOW YacCTH
¢byHIaMeHTa pa3BUTHS TEXHOJIOTUH.

INTAHUPYEMBIE ITPEIMETHBIE PE3YJIBbTATBI OCBOEHUAA

CUHXPOHU3UPOBAHHOM ITPOT'PAMMBI KYPCA «TEOMETPHSI» 11 KJIACC

[IpenmetHbie pe3yibTaThl H3Y4YEHUS TEOMETPHM Ha 0a30BOM YpPOBHE OpPHEHTHUPOBAHBI Ha

AOCTHUIKCHUC YPOBHA MaTeMaTH4eCKOM T'paMOTHOCTH, HCO6XOI[I/IMOI‘O AJId yCIICIIHOI'0 pCUICHUA 3a1a4 B

peanbHOM KU3HU M CO3TaHUe YCIIOBHH I UX OOIIEKYIbTYPHOTO Pa3BUTHS.

OcBoenne yuebHOrOo Kypca «l'eomeTpus» Ha 0a30BOM YPOBHE CpEIHETO OOIIEro oOpa3oBaHUS

JOJI2KHO obecreynBaTh JOCTHIKCHUE CIICAYIOIIHX NPEAMETHBIX O6pa3OBaTeJ'IBHI>IX PE3YJIbTATOB:

Ha 6a3oBom ypoBHe

OnepupoBarh NOHATUAMU: TOUKA, NIPsAMas, INIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: NTAPAJUIETBHOCTD U MEPIEHIUKYIIPHOCTD IPSAMBIX U IIIOCKOCTEH.
KnaccuuuupoBaTb B3aMMHOE PaCHOI0XKEHHUE IPSAMBIX M IIIOCKOCTEH B IPOCTPAHCTBE.
OnepupoBaTh NOHATHUAMU: IBYTPAHHBIN Yrojl, TpaHU JBYTPaHHOIO YIia, pedpo ABYTPaHHOIO
yIiia; IMHEHHBIN Yroyl JBYIPaHHOIO YIJIa; FpajyCHas Mepa ABYTPaHHOIO yIa.

OnepupoBaTh MNOHATHUSMHU: MHOIOIPAHHUK, BBINYKJIBIH W HEBBINYKJIBIH MHOIOIPAaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUIIbHBI MHOTOTPaHHHUK.

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

KnaccuunupoBaTb MHOTOrpaHHUKH, BBIOMpasi OCHOBAHUS AJIS KilacCU(UKALUK (BBITYKIIbIE
U HEBBINYKJIbIE MHOTI'OI'DAaHHHMKH, IpPaBUIbHbIE MHOIOIPDaHHMKM; INpsSMbIE U HAKIOHHBIE
MIPU3MBI, TapAJUICICTUIIE/IbI).

OnepupoBarh NOHATHAMM: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBACHATH NPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEIOB.

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

Pemrate 3a7aun Ha HaXOXKJEHHE FEOMETPUYECKUX BEJIWYHMH MO 00pa3laM WM alropuTMam,
MIPUMEHSISI U3BECTHBIE aHAIMTUYECKHE METO/Ibl MPU PEIICHNUN CTaHAAPTHBIX MaTeMaTHYECKUX
3aJ1a4 Ha BBIYMCIICHUE PACCTOSHUNA MEXAY JABYMS TOUKAMM, OT TOUKH /10 MPAMOM, OT TOUYKU
710 TJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMHUCS MPSIMBIMU.

Pemarp 3amaun Ha HaXOXKJI€HUE FEOMETPUYECKHX BEJIMYMH MO o0pas3laMm WM 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 IJIOMIAAN MMOBEPXHOCTEW MHOTOTPAaHHHUKOB (IIpU3Ma, MUpaMHia) c
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, MpeoOpa3oBbIBATh M HHTEPIPETHPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX



reOMETPHUCCKUX (DUTYpax, MPEICTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

[MpumensiTh  TeomMeTpudeckue (GakThl I PEHICHUS  CTEPEOMETPHYSCKHUX  3ajad,
MIPEIOJIAraloIINX HECKOJBKO IIar0B PEIICHUS, €CIIU yCIOBHs MPUMEHEHHSI 3a/1aHbI B SIBHOU
dbopwme.

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

[IpuBomMTH, TpHUMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPUPOAEC H  JKHU3HH,
pacmo3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B HICKYCCTBE.

[IpuMeHsATh TONyYEHHBIC 3HAHHWS HA MPAKTHKE: aHAIM3HPOBATH PEaJbHBIC CUTYallUd |
MPUMEHITh W3YYCHHBIC TIOHSITHS B TMPOIECCE IOUCKA PEHICHHS MaTeMaTHYECKU
chopMyITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEAbHBIC CUTYAllMd Ha SI3BIKE T€OMETPHH,
HCCJIEIOBATh TOCTPOCHHBIE MOJICH C UCIIOJIb30BAHUEM I'€OMETPUIECKUX TMOHSATUH U TEOPEM,
anmapara anareOpbl; pemaTh MPAKTHYEeCKHE 3aJadd, CBS3aHHBIE C HAXO0XJICHUEM
TC€OMETPHUYCCKUX BEITHMYHUH.

Ha yriy0/jieHHOM ypoBHe

CBOOOIHO OMEpPUPOBATH OCHOBHBIMH IOHATHSAMH CTEPEOMETPUM TPHU PEUICHUH 3a1ad
MIPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUU.

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

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

CB0OOOJHO oOMEpUpOBAaTh MOHATHUSIMH, CBSI3AHHBIMH C YyIJIaMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE; MKy MPSIMOU U IJIOCKOCTBIO.

CB00OHO OnIEpUPOBATH MOHATHSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMHU.

CBOOOTHO pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHHKOB (TIpU3Ma, TMHpaMUa,
MPSIMOYTOJIbHBIN Mapaienenumne, Ky0).

KnaccudumupoBats MHOTOTpaHHUKH, BBIOWpasi OCHOBAHUS JIJIs KJIaCCU(PUKAIIUN.

CBoOOMHO oOmepupoBaTh TOHATUSAMHU, CBSI3AaHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
IJI0CKOCTBIO.

BreimonHATe mapauiensHOe, HEHTPadbHOE M OPTOTOHAIBHOE NpPOEKTUpOBaHWE GUTYpP Ha
MJIOCKOCTh; BHITMIOJHITH U300paXkeHUs! GUTYp Ha TUIOCKOCTH.

CtpoutTh cedeHHss MHOTOTPAHHHKOB pA3IUYHBIMH METOJAaMHU, BBIMOITHITH (BBIHOCHBIEC)
IJIOCKHE YePTEkKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BHJ CBEPXY, COOKY, CHU3Y.
Beruucnsate  miuomiand  MOBEPXHOCTEH  MHOTOTPAaHHUKOB — (MpU3Ma,  IUpaMuia),
TE€OMETPUUYECKUX TEJl C MPUMEHEHHEM (HOPMYIL.

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

CBoOOAHO oOmEepUpOBaTh TMOHATUSIMHU, COOTBETCTBYIOIIMMHU 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 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CII0)KHOCTH.

[IpuMeHATh TpOCTEHIINE TMPOTPAMMHBIC CPEJICTBA M AJICKTPOHHO-KOMMYHUKAIMOHHBIC
CUCTEMBI MPU PEIICHUHN CTEPEOMETPUUECKUX 3aau.



— W3Bnekath, mpeoOpa3oBbIBaTh M WHTEPHPETHUPOBATH HH(YOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (hUTypax, MpeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

— IIpuMeHATh MOJydYEHHBIE 3HAHUS HA MPAKTUKE: CPAaBHUBAaTh M AHAJIU3UPOBATH PEAIbHBIC
CUTYyalluy, IPUMEHATh W3YYECHHBIE MOHATUS B IPOLIECCE MOMCKA PELICHUS MaTeMATUYECKU
copMyIHpPOBaHHOW MPOOIEMBI, MOAETHPOBATh PEANbHbIE CUTYyallud Ha SI3bIKE T'€OMETpPUH,
HCCIIEI0BaTh IOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAHUEM I€OMETPUUYECKUX IOHATUN U TEOPEM,
anmapata aireOpbl; pelmaTh MpPakTHYEeCKHe 3aJadyd, CBA3aHHbBIE C  HAXO0XJICHHUEM
F€OMETPUYECKUX BEJIUYMH.

— Hmers mpencraBieHMs 00 OCHOBHBIX JTalax pa3BUTHUsS I'€OMETPUM KaK COCTaBHOW 4YacTu
(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 MApaJUIeIbHbIE U MEPIEHIUKYISPHBIE K MIIOCKOCTHU, IPU3HAK MEPIEHIUKYISIPHOCTU MPSAMOU 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 MHOTOTpaHHMKA, OCHOBHBIC AJIEMEHTHl MHOTOTPAHHHKA, BBIMYKIIBIE W HEBBIMYKIIbIC
MHOT'OTPaHHUKH, pa3BEPTKa MHOTOTPaHHUKA.

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

[Tapannenenunen, mpsMOYToibHbIN Napamuienenunen deaepanbHas padouas mporpaMma |[d ero
cBoiictBa. [lupamuma: n-yrompHash NMUpaMuia, TPaHW W OCHOBAHHWE MHUPAMHJBI, OOKOBas W TOJHAs
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.

CummeTpus B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENIBHO TOUKH, MPSMOH, 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 IpsSMBIX B MPOCTPAHCTBE: IIEPECEKAIOLIUECs, IMapajlIeIbHbIE U
cKpeluBawomuecs npsimble. [Ipu3Haku ckpemuBaromuxcst npsAMbiX. llapamienbHoCcTs HpSIMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: NapajulebHbIE NPSAMBIE B IPOCTPAHCTBE, MAPaLIEIbHOCTh TPEX MPSIMBIX,
napajieNIbHOCTh NMPSMOM U MI0cKocTu. [lapanensHoe U eHTpaabHOE IPOSKTUPOBAHUE, U300paKEHHE
¢uryp. OcHOBHBIE CBOWCTBA MapaJljIebHOIO MpOoeKTUpoBaHus. V3o00pakeHue Guryp B mapajuieabHOU
IIPOEKIMH. YTIIbl C COHANpPaBICHHBIMA CTOPOHAMM, YTOJI MEXKIY IpSAMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapauieibHbIE IIIOCKOCTH, CBOMCTBA MAapaJUIEIbHbIX MIOCKOCTEN.

[Ipocrelimme NPOCTpaHCTBEHHbIE (GUIYphl HA IUIOCKOCTH: TETPadAp, HapajuiesienuIe],
nocrpoeHue ceueHuil. llepneHAMKYISIpHOCTh MPSAMON M IJIOCKOCTH: MEPHEHAMKYJISPHBIE NPSMbIE B
IIPOCTPAHCTBE, IMpsIMbIE  MapajyielbHble W MNEPHEHIUKYISApHblE K  IUIOCKOCTH, IMPU3HAK
NEPIEHIUKYIIIPHOCTA IPSIMOW U IUIOCKOCTH, TE€OpeMa O MpPSIMOW MNEPHEHIUKYJIAPHOU IJIOCKOCTH.
OproronansHOe nIpoekTupoBanue. lleprneHuKyisap 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH A0 IUIOCKOCTH,
paccTossHHE OT NPSAMOM 10 IUIOCKOCTH, MpOeKUus (GUrypsl Ha IUIOCKOCTh. llepneHaukynspHOCTb
IUIOCKOCTEN: MPU3HAK NMEPIEHANKYISIPHOCTH JBYX IIIIOCKOCTER. Teopema 0 TpEX neprneHauKyIspax.

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

MHororpanHuku

Bunel MHOrOrpaHHUKOB, pa3BEpTKa MHOTrorpasHuka. IIpusma: n-yronapHas npusma, npsmas u
HaKJIOHHAsl MpHU3MbI, OOKOBas M MOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, npsMOYroJbHBIN
napajuleJienunes] W ero cpoiictBa. Kparwailline nyTMHa NOBEPXHOCTM MHOrOrpaHHHKa. Teopema
Oinepa. IlpoctpanctBennas Teopemalludaropa. [lupamuga: n-yronbHas nupaMmuia, MpaBUIbHAsS U
yceuéHHas nupaMubl.CBolicTBa pédep U OOKOBBIX IpaHel MPaBUIIBHON MUPaMU/IbI.

[IpaBWIbHBIEMHOTOTPAHHUKHM:  TpaBWIbHAs ~ Opu3Ma M OpaBWIbHas  NHpaMujia,
MpaBWIbHAATPEYrOJbHAs  NUpaMuJa M NpaBWIbHBIA  TeTpa’ap, KyO. IlpencraBinenne o
MPaBWJIbHBIXMHOTOIPaHHUKAX ! OKTA3Ip, JOJAEKadAP U UKOCASP.

Bbruuciienue 371€MEHTOB MHOTOTPAaHHHUKOB: p&Opa, auaroHanu, yrisl. Ilnomans0okoBoit
MOBEPXHOCTU M TIOJHOM MOBEPXHOCTH MPSIMOM NPU3MBI, IUIOMIAJh OCHOBaHUM,TeopeMa O OOKOBOMH
MOBEPXHOCTU MpsiMON mpu3Mbl. [Inmomiane OOKOBOI MOBEPXHOCTH MIIOBEPXHOCTH IMPABUIBHOMN
MUPaMHM/Ibl, TEOPEMA O IUIOIIAIN YCEUYEHHON TUPAMUIBI.

CumMMeTpust B IPOCTPAHCTBE.



DNeMEeHTHl CUMMETPUU  MPaBUWIbHBIXMHOTOIPaHHUKOB. CHMMETpUsi B  IPaBUIHHOM
MHOTOTPaHHHUKE: CHUMMETpUsNapaUlesienuneaa, CUMMETPUsS MNPaBWIbBHBIX MPHU3M, CHUMMETPHS
MPaBIWJIbHONIIHPAMUIBL.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOD, UIMHA HEHYJIEBOIO BEKTOPA,BEKTOPBI
KOJUIMHEApHbIE, COHAIPABICHHbIE U IPOTUBOIOIOXKHO HAIPABICHHBIEBEKTOPHl. PaBEHCTBO BEKTOPOB.
JleicTBUsI ¢ BEKTOpPAMHU: CIOKEHUE U BHIYMTAHUEBEKTOPOB, CyMMa HECKOJbKUX BEKTOPOB, YMHOKEHUE
BeKTOpa Ha uncio. ColcTBacinoxkeHus: BeKTopoB. CBOMCTBa YMHOXKEHHS BeKTopa Ha yucio. [lonstue
KOMIUTAHAPHBIEBEKTOPBI. [Ipuznak KOMIUTAaHAPHOCTHU TpEX BEKTOPOB. [IpaBuno
napajuienenunena. Teopema o0 paszloKeHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM  BEKTOPAM.
[IpsmoyronbHasicucteMa  KoopauHaT B mpoctpanctBe.  Koopaunatel  BekTopa.  CBA3b
MEXIYKOOpAMHATAMU  BEKTOpa M KOOpAMHATAMU  TOYEK.  YToJd  MeXAYy  BEKTOpaMH.
CkalisipHOEIIPOU3BEICHUE BEKTOPOB.

COJAEPKAHUE YYEBHOI'O KYPCA «'EOMETPHUS» 11 KNIACCE
Ha 0a3o0Bom ypoBHe:

Tena BpamieHus

Hunuaapudeckas TOBEPXHOCTh, 0Opa3ymoliue MHIMHAPUYECKOW TMOBEPXHOCTH, OCh
LUMIMHJPUYECKON MOBEpXHOCTH. LlMnHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 0Opa3yrolias U OCb,
ionaib OOKOBOM M MOJTHON OBEPXHOCTH.

Konunyeckass moBepXHOCTb, 00pa3ylolIMe KOHMYECKOM IIOBEPXHOCTH, OChb M BEpIIMHA
KOHHYeCKOW nmoBepxHOCTH. KoHyc: ocHOBaHME M BeplllMHA, 00pasyrouias U och, IUIoLiab OOKOBOU U
TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolue 1 BbICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: meHrp, paauyc, OuUameTp, IUIOUIaAb TOBepXHOCTH cdepbl. Bianmmuoe
pacnosoxenue chepbl U MIOCKOCTH, KacaTelabHas MIOCKOCTh K cdepe, miomaas chepsl. M300pakenue
TeJ BpalleHMsl Ha IUI0CKOCTH. Pa3BépTka nuinuHapa 1 KoHyca.

KomM0OuHanmu ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMIMCAHHBIN OKOJIO cdephl,
cdepa, BucaHHas B MHOTOTPAaHHUK, UK TeJo BpanieHus. [lorstue o6 o0béme.

OcHoBHBIE CcBOMCTBA 00HEMOB Tell. Teopema 00 00bEME TPSAMOYTOJIBHOTO MapajlieNenuIea
u caeactus u3 He€. O0BEM muHHApa, KoHyca. O0BEM 1m1apa u miomab chepsl.

[Tonobuble Tenma B mnpocTpaHcTBe. COOTHOIIEHMSI MEXAY IUIOIIAJSIMU TOBEPXHOCTEM,
00bEMaMU MOOOHBIX TEIl.

Ceuenuss umiaMHApa (mapajjielbHO M MEPHIEHAMKYISIPHO OCH), CEYEeHUs KOHyca
(mapasuieabHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEPIINHY), CEUSHUS 11apa.

BexkTopel M KOOpAMHATBI B IPOCTPAHCTBE BEKTOp Ha IUIOCKOCTHM M B IPOCTPAHCTBE.
CrnoxeHue M BbIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucClo. Pa3nokeHue BeKTopa Mo TpéEM
HEKOMIUTaHapHBIM BekTopam. [IpaBuio napannenenumnesna. Pemenue 3agay, cBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICVCTBUI C BEKTOPaMHU.

[IpssMmoyronbHas cucrema KoopauHAT B npoctpancTBe. Koopaunarsl Bexktopa. IIpocrelimue
3a/la4d B KOOpAMHATax. YTol Mexay BekTopamu. CKalsipHOE MPOU3BENECHUE BEKTOPOB. BuluncieHue
YyIJIOB  MEXIy TPAMBIMH U IIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOJ IpU PELIEHUU
reOMETPUUYECKUX 3ajad.

Ha yrury0/sieHHOM ypOBHe



Tena BpaieHus.

[TonsTust:  UUIMHApPUYECKass TOBEPXHOCTh, KOHHMYECKas TOBEPXHOCTb, cepuueckas
MOBEPXHOCTh, OOpasyrolue moBepxHocTed. Tenma BpallleHWs: HWIMHIP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. B3ammuoe pacmonoxkenue cdepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300parkeHre Ten BpalleHUs Ha IJIOCKOCTU. Pa3BépTka mmimmuapa u Konyca. Cummerpus cdepsl u
niapa.

O0béM. OcHOBHBIE CBOWCTBA 00BEMOB Tel. Teopema 00 00BEME NPIMOYTOJIBLHOTO
napajuienenumnesna u cueAactTsus u3 He€. OObEM NMPSAMONM 1 HAKIOHHON MPU3MBI, HUIMH]IPA, TUPAMUIBI U
koHyca. O6bEM 11apa U MapoOBOro CErMEHTA.

KomOunanmu Ten BpaiieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BriMcaHHas B IWJIMHJIp, ONMUCAaHHAs
oxono nunuHapa. Ilepeceuenue cheprl u mapa ¢ miockocteio. Kacanue mapa u cepbl MIOCKOCTHIO.
[TonaTHE MHOTOrpaHHMKA, OMMCAHHOTO OKOJO cepbl, cephl, BIMCAHHON B MHOTOIPAaHHHUK HIIU TEJO
BpAILCHHS.

[Tnomane MOBEPXHOCTH WWIMHIpA, KOHyca, Iuiomans cdepsl u e€ yacteir. [lomoOue B
npoctpancTBe. OTHOmEHUE 00BEMOB, TUIONIAIEH MOBEepxHOCTEeH MOM0OHBIX (uryp. [IpeodpazoBanue
nono6usi, romoteTHs. Perienre 3a1a4 Ha MIIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHue ceuyeHNil MHOTOTPAHHUKOB U TEJ BPALICHHS: CEYCHUS LUIMHApPA (MapauielbHO U
MEPIeHIUKYIIAPHO OCH), CEUeHHUsI KOHYca (MapajuielbHOe OCHOBAHUIO U MPOXOJAIIEE Yepe3 BEPIINHY),
CeUeHHs I1apa, METOJbI MOCTPOCHHS CEYCHHI: METOJl CIIEJIOB, METOJ BHYTPEHHETO MPOECKTHPOBAHMUS,
METO/]I IEpPEHOCa CEKYIIEH MIOCKOCTH.

BekTopsl 1 KOOpAWHATHI B IPOCTPAHCTBE.

Bekroper B mpoctpancTtBe. Onepainyu Haj BEKTOpaMH. BeKTOpHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO yMHOXeHHs. IIpsmMoyronmpHas cHcTeMa KOOpPAWHAT B  IPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnokenue BekTopa mo ©0aszucy. KoopamHaTHO-BEKTOPHBIH METOA MpHU
pEIIeHNY TEOMETPUUYECKUX 3a/1a4.

JIBuKeHUsI B IPOCTPAHCTBE.

JBuxenust mpoctpanctBa. OtoOpaxenus. J[BrkeHus u paBeHCTBO ¢uryp. OOmume cBoiicTBa
JNBWO)KEHUW. Buapl JBWKEHUN: NapaJUlebHbIA MEPEHOC, UEHTPAJbHAs CUMMETPHS, 3€pKajbHas
CUMMETpHUSs, HOBOPOT BOKPYT npsiMoit. [IpeoOpa3zoBanus nogobus. [Ipsmas u cdepa Ditnepa.



TEMATUYECKOEIIVTAHNPOBAHUEYYEBHOT'OKYPCA

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 TIOHSITHSI CTEPEOMETPUU: TOYKA,
npsiMasi, INIOCKOCTbh, pocTpancTBo. [IpaBuia
M300paKeHMs HA PUCYHKAX: H300paKeHUs
MUIOCKOCTEH, MapajIeIbHBIX TPSMBIX
(OTpPE3KOB), CepeAMHBI OTPE3KA.

[MonsaTHs: MepeceKaronuecs MIOCKOCTH,
[ePECEKAIOIINECS MPSMast U TUIOCKOCTb.
3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
M300pakeHIEe MHOTOIPaHHUKOB Ha PUCYHKAX,
Ha MPOEKIMOHHBIX YepTexax. HauanpHbie
CBE/IEHUS 0 KyOe M mupaMuie, X pa3BEPTKU U
Mosienn. CeueHuss MHOTOTPaHHHUKOB.
[ToHsiTHE 00 AKCHOMATHYECKOM OCTPOSHUU
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U
CJIEZICTBUS U3 HUX

BBenenue
B cTEpEOMETPHUIO (24 1)

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

[ToHsATHS: IepeceKaroIuecs MIOCKOCTH,
MEepECeKArOIINEcs MPsiMasi U TIOCKOCTH;
MOJYIIPOCTPAHCTBO.

MHOTOrpaHHUKH, N300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 0OBEKTOB.

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJICZICTBUS U3 HUX.

Cnocobul 3a0anus NpsSmMbIX U NIOCKOCMEl 8
npocmpancmee.

O603HaueHUsL NPAMBIX U NIOCKOCMEL.
Ceuenus. M3zo6pascenue ceuenuii
nupamuobl, Kyoa u npusmbsl, KOMopbwie
npoxoosam uepes ux péopa. Mzobpasxcenue
nepeceuenus NOIYYEHHbIX NIOCKOCMEI.
Packpawiuganue nocmpoeHHbIX cedeHull
paznvimu yeemamu. Memoo crnedog 0
nocmpoenus ceuenutl. Ceoticmea
nepeceuenuti NPAMbIX U NIOCKOCMELL.
Ilocmpoenue ceuenuil 6 nupamuoe, Kyoe no
mpém mouxkam Ha péopax. Cozoanue
BLIHOCHBIX Yepmedicell U 3anich Uazos

1noCmpOeHRUAsl.




[ loemopenue nianumempuu. Teopema o
nponopyuoranbHulx ompeskax. [looooue
mpeyeonbHuxos. 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 IJIOCKOCTEN B
[IPOCTPAHCTBE: MMAPAJUICIIBHBIE IIPSIMBIC B
[IPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX MPAMBIX;
[1apaJUIEIbHOCTD IPSIMOU U IIJIOCKOCTH.

'YTIIBI C COHANPaBICHHBIMU CTOPOHAMU; YIOJl
MEXIy PSMBIMU B IIPOCTPAHCTBE.
[lapayieIbHOCTD INIOCKOCTEN:

[apauleJIbHBIE IIIOCKOCTH; CBOWCTBA
rapajulebHbIX II0cKoCcTeN. [IpocTeitmme
MPOCTPAHCTBEHHBIE (PUTYpHI HA TUIOCKOCTH:
TeTpa’ip, KyO, mapajuiesenue;]; IocTpoeHue
CECYECHU I

B3anmHoe pacnosnokeHue
MPSIMBIX B IIPOCTPaHCTBE (6 )

B3auMHOE pacroaoXeHue NpsMbIX B
rpocTpancTBe. CKpenBaronmecs
npsiMble. [Ipu3Haky cKkpemuBaroImxcs
[IPSIMBIX.

[TapajutenpHbIe IPAMBIE B IPOCTPAHCTBE.
Teopema 0 CylIECTBOBAHUM U
€AMHCTBEHHOCTH MPSIMON MapajuIeIbHON
TAaHHOW IIPSIMOM, IPOXOZSILEN YePE3 TOUKY
[IPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
npsMou. JleMMa o nepecedeHun
MapaJuIEIbHBIX MPSAMBIX INIOCKOCTBIO.
ITapajuienbHOCTB TPEX MpsAMBIX. TeopeMa o
TPEX MapaJuIeNIbHBIX MPSAMBIX.

TeopeMa 0 CKpeIMBaAOIIUXCSA IPSAMBIX.

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

'YT0JI ¢ COHAIPaBJICHHBIMA CTOPOHAMH.
YToa Mexay NpSMBIMHU.

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

[TapaienbHOCTD
IIPSIMBIX
U IIJIOCKOCTEHN

B IPOCTPAHCTBE

[loHsATHA: TapauIEIBHOCTD IPAMOM

Y IUIOCKOCTH B IIPOCTPAHCTBE .

[ Ipu3HaK napayienbHOCTH NPSIMOU

1 1ocKocTH . CBOMCTBA MapajuieIbHOCTH




(8 1)

MPSIMON U TUIOCKOCTH.

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

I locmpoenue ceuenus, npoxooawezo uepes
OaHHYI0 NPAMYIO HA Yepmedce U
napanienbHo2o opyeou npsamoi. Pacuém
omuowenutl. Ilapannenvuas npoexyus,
npumeHenue

07151 nocmpoenus ceueHull Kyoa u
napasnnenenuneoaq.

Ceoticmea napannenenuneda u npusmbl.

[ lapannenvrvie niockocmu. [Ipusnaku
napanieibHocmu 08yX NIOCKOCMEl.
Teopema o napannenvHocmu u
eOUHCMBEHHOCMU NJIOCKOCMU,
unpoxoosawell uepes mouKy, He
NpUHAOIeHCauyio OAHHOU NIOCKOCTU U
cneocmeus uz neé. Ceoticmea
napanienbHulx NI0CKOCmell: o
napannenrbHoOCmu NPAMbLX nepeceyeHus: npu
nepeceueHul 08yX NapaelbHblx
niockocmet mpemueti, 06 ompe3Kax
napanienibHblX NPSIMbIX, 3AKTHOYEHHbIX
MedHcOy napanienbHulMu NI0CKOCMAMU; O
nepeceueHuy npsAMoU ¢ 08yms
napannenrbHulMu NI0CKOCMAMU

[lepnieH IUKYISIPHOCTD
MpsIMBIX U II0cKocTel (12

4)

[IeprieH IUKYIAPHOCTD NIPSAMOUN

Y MIJIOCKOCTH: MEPIICHIUKYJIISPHBIE NPSMBIE B
[IPOCTPAHCTBE, NPSMBIE TAPAJIIEbHBIE U
MEPIEHIUKYIISIP- HbIE K IUIOCKOCTH, IMTPU3HAK
MEPIEeHIUKYJIIPHOCTH IPSIMON U TUIOCKOCTH,
TeopeMa 0 IpsIMOM MEePIEeHANKYISIPHON
[JIOCKOCTH

[leprnieHIUKYNsIp M HAKJIOHHBIE: 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 npamoy20J1bHOM
napannenenuneoe.

[leprieHAMKYISIPHOCTH MPSIMOU 1




TOYKH OO IINIOCKOCTH, PACCTOSIHUE OT pr[MOﬁ
J10 IINIOCKOCTH .

riockocTH. [Ipu3nak
MEPICHIUKYISIPHOCTH IPSIMON U
MI0CKOCTH. TeopeMa o CyIeCTBOBaHUH U
€IMHCTBEHHOCTH MPAMOM, NPOXOASIIEN
Yyepe3 TOUKY IPOCTPaHCTBA U
MEPIECHANKYIISIPHON 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 NOMOUSBIO NEPNEHOUKYIAPHBIX
niockocmeti Opmozonanvhoe
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 CumMmempuu.
I IpasunvHble MHO202DAHHUKU

Pacuém paccmosnuti om mouxku 00
naockocmu. Cnocobwvl onycmumu
NnepneHOUKYIApbl: CUMMEmpUs, CO8U
MoOuKU NO NApaIlelIbHOU NPAMOLL.
CosuenonenapaiieibHOUNPSIMOU,
U3MEHEeHUepacCmosHUU

YTIB1 MEXY IPSAMBIMU U
[JIOCKOCTSAMU
(10 9)

'YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY MPSMOUN U
IJIOCKOCTBIO; IBYTPAHHBINA YTOJI, TUHEUHBIN
YTOJI ABYIPAaHHOI'O yIJIa.

[TeprieHAMKYISAPHOCTD IIOCKOCTEN: MPU3HAK

Yriel u paccrosHuUs (16 u)

[ToBTOpEHME: YrON MEXAY NPSIMBIMU Ha
MJIOCKOCTH, TPUTOHOMETPHSI B
[IPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA

KOCHUHYCOB.




NEepIEeHANKYJIIPHOCTH JABYX IJIOCKOCTEH.
TeopeMa 0 TpEX NEpPHEHANKYIIApAx

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

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

[Ipsmoyzonvubiil napanienenuneod; Kyo,
U3MEPEHUsl, CBOUCMBA NPAMOY20TbHO0
napannenrenuneoa. Teopema o ouazouanu
NpSAMOY20IbHO20 napaiierenuneod u
cneocmesue uz Heé. Cmepeomempuueckue u
NPUKIAOHble 3a0adl, C8A3AHHbLE CO
B3AUMHBIM PACNOJIONCEHUEM NPAMBIX U
ni0cKoCmu.

Ilosmopenue. ckpewugarowuecs npsamole,
napannenibHvle NI0CKOCMU 8 CMAHOAPMHBIX
wmnozozpannuxax. Ilapa napannenvroix
n10CcKOCmel Ha CKPewusarouuxcs npAMblY,
paccmosiHue mexncoy CKpeuusaouuMucs
NPAMBIMU 8 NPOCMBIX CUMY AYUSX.
Onyckanue nepneHouKyuspos,
BbLIUUCTIEHUEPACCNOSHUL O MOYKU 00
MOYKU, NPAMOLL, NJIOCKOCHU.

Boiuucnenue paccmosHuil Mexcoy
CKPeuUuBarouUMUC NPAMbIMU C NOMOWbIO
nepneHOUKYIAPHOU NIOCKOCHIU.
Tpéxepannulii yeon, HepaseHcmea 0ns

IMpEXSPAHHBIX Y2108.




Teopema Ilugpazopa, meopemvl Kocumycos
U CUHYCO8 0151 MPEXSPAHHO20 Yeld.
Dnemenmol cgheputeckou 2eomempuiL.
eeodezuneckue TUHUU Ha 3emie

Muororpanauku (10 )

IToHsiTE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI
MHOTI'OTPAaHHUKA, BBIITYKIIbIE U HEBBIITYKJIbIE
MHOTOTPaHHHUKH; Pa3BEPTKAa MHOTOI'PAaHHUKA.
[Ipu3ma: n-yronpHas Ipu3Ma; rpaHu U
OCHOBAHUS NIPU3MBL; 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
[TIOBEPXHOCTbH IMTUPAMHU/IbI; IPABWIIbHAS U
yceuéHHas mupaMuia.

JNeMEeHTHI IPU3Mbl U upamMuabl. [IpaBuibHbIe
MHOTOTPaHHUKU: IOHSATHE IPABUIIBHOTO
MHOI'OTPaHHHUKA; IPAaBUJIbHAS ITPU3MaA U
MpaBWIbHAs MUPAaMK/Ia; IPABUIIbHAS
TPEYroJIbHAsI MUPAMM/IA U TPABUIIbHBIN
TeTpa’ip; Kyo. IIpeacraBienne o mpaBUIIbHBIX
MHOT'OTPaHHHUKAX: OKTa’Ap, AJOJAEKa’dIp U
MKOCasIp.

CUMMETpHS B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIILHO TOYKH, IIPSIMOH, TUNIOCKOCTH.
(DJIEMEHTBI CUMMETPHUH B TUPAMHUAAX,
napajuleJIenuneaax, NPaBUiIbHbIX
MHOI'OTPaHHUKAX.

Beluncienue 3J1eMEHTOB MHOTOTPDAHHUKOB:
pEOpa, AruaroHa M, yriibl.

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
[MOBEPXHOCTU NPSIMOM IPU3MBI, IUIOINAIb
OCHOBaHMH, TEOpeEMa

0 OOKOBOI MOBEPXHOCTHU MPSMON MPU3MBI.

MuororpanHuku (7 4)

CucreMaru3zanus 3HaHui: MHOTrOrpaHHUK
1 ero 3nemMeHThl. [Tupamuna. Buast
nupamu. [IpaBunsnas nupamuaa. [Ipusma.
[IpsiMasi 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npuzMa. [Ipsimoit
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 MUPaMHUIBI,
MPU3MBI

BekTopsl
B ripocTpanctse (13 u)

[lonsmue 6exmopa Ha NIOCKOCMU U 8
npocmpancmee.

Cymma u pasHocms 6eKmMopo8, NPpauiio
napannenenuneod, YMHONCeHUe 6eKmMopa Ha
YUCTIO, PA3NOdNCEHUe BeKMOPA NO OA3UCY
Mpex 8eKMopos, He NeHCAUUX 8 OOHOU
nnockocmu. CransipHoe npousgeoerue,
BbIUUCTIeHUE Yela MeHCOY BeKMOPAMU 8
npocmpancmeae.

I Ipocmetiwiue 3a0aqu ¢ sekmopamu

JIBuoxenust (5 1)

/lsuoicenus npocmpancmaa.
Omobpasicenus. J{gusicenus u pageHcmeo
pueyp. Obwue ceolicmea ogudxcenuli. Buowi
08UICEHUTL. NAPANNENbHbIU NEPEHOC,
YEeHMPANbHAS CUMMEMPUsL, 3ePKATbHAS
cuMMempus, NO8OPOM 60KPY2 NPSIMOU.

I Ipeobpa3zosanus nodobus. Ilpamas u
chepa Diunepa.

["eomempuueckue 3a0auu Ha NPUMeEHeHUe
06UdICeHUs.

HOBTOpCHI/IeZ CCUCHUA,
[PACCTOSAHHUA U YTJIBI

(8 1)

ITocTpoeHHe ceyeHUu B MHOTOIPAHHUKE.
Beruucienue paccTOSHAN: MEXY ABYMsI
TOYKaMH, OT TOYKH 0 MPSMOH, OT TOYKH 0
MJIOCKOCTH; MEXIY CKPEIIUBAIOIINMHUCS
MIPSAMBIMHU.

Beruucienue yrios: MEXIy
CKPELIUBAIOIIUMUCS TIPSIMBIMH, MEKIY IPIMOU
U TUIOCKOCTBIO, IBYTPAaHHBIX YIJIOB, YIJIOB
MEXy INIOCKOCTSIMHU




ITOYPOYHOE ITNTAHMPOBAHUME KYPCA 'TEOMETPUA
10 KJITACC

basoBbiii ypoBensb (70 yacoB)

Yrayosennbiii ypoBedb (105 yacos)

KonnuecTBo wacos Tema ypoka Tema ypoka ‘ KommmuectBo wacos
Tema: Beeoenue ¢ cmepeomemputo (104 /15 uz 24u)
1 genenasn
2 OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, IPAMAas,
MJIOCKOCTB, MPOCTPaHCTBO. [IpaBuiia n3o0paxenus Ha
PUCYHKAX: N300paKeHUsI JIOCKOCTEH, MapaieIbHbIX
psIMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA.
/losmopenue NJIaHUMempUU. Teopema 0 1
NPONOPYUOHATLHBLX ompe3sKax. Ilooobué|
mpeyeonvruxos. Teopema Menenas.
2 HemeJs
2 [ToHsATHS: epeceKaroLuecs MI0CKOCTH,
MepeceKarIuecs npsiMasi v MiIoCKOCTb.
Iloemopenue NIaHUMEMPUU. Teopema 0 1
NPONOPYUOHATLHBIX ompe3Kax. Ilooobué|
mpeyeonvnuxos. Teopema Menenas.
3 Heneas
2 3HAKOMCTBO C MHOTOTpaHHUKAaMHU, U300pakeHne
MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha MPOCKIIMOHHBIX
UepTexKax.
OcHosHble npocmpancmeennvie hucypbol 1
Hcmopus pazeumus niaHumempuy u cmepeomempuu.
4 Heneust
2 HavanpHbie CBeIEHHS O KyOe ¥ MUPAMHJIE, UX
a3BEPTKU U Mozenu. CeueHuss MHOTOTPaHHUKOB.
Mnozcocpannuxu, uzobpasicerue npocmenuux| 1
npoCmpancmeeHnvlx  Queyp,  Hecyujecmeyiouux|
00beKmoa.
Suenens
2 [TonaTue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

CTCPCOMCTPHUUN: AKCUOMBI CTCPCOMCTPUHU U CIICACTBUA
13 HUX




Cnocobvt  3a0auusi NpsAMbIX U NIOCKOCMeEl 6
npocmpancmee. Obosuauenus NPAMbIX U
niockocmeltl.

Tema: Ilpamvie u nanockocmu ¢ npocmpancmee. Ilapannenvrnocmo npamelx u nnockocmeii (12 u / 14u)
+ Y Beeoenue 6 cmepeomempuio (4u)

6 HemeJss

B3anMHOE pacoioKeHUE NPSAMBIX B IIPOCTPAHCTBE:
[IEPECEKAIOILMECS, ITapalICIIbHbIE U CKPEIMBAOLIHEC
[IpsIMBIE.

[ lapannenvroe NnpoOeKmupoaHue. OcHosnbiél
ceoticmea napanieibHo2o NPOEeKmupoBanusi.
H3zo00pasicenue pasnvix Queyp 6 napanieibHou
npoexyuu.

[ [enmpanvrasn npoekyus.

7 Heneas

[lapaieabHOCTh IPSIMBIX U IJIOCKOCTEN B
MPOCTPAHCTBE: MapajlieIbHbIE PSIMbIC B
[IPOCTPAHCTBE; MAPATUIETBHOCTh TPEX MPSAMBIX;
apajuIeIbHOCTh MPSIMON U TJIOCKOCTH.

Ceoticmea nepeceueHutl NPAMbIX U NIOCKOCHeU

8 Hexgensn

[lapaiienbHOCTh NPSIMBIX U TJIOCKOCTEN B
MPOCTPAHCTBE: MapajliebHbBIE PSIMbIC B
[IPOCTPAHCTBE; MAPATUIETBHOCTh TPEX MPSIMBIX;
MapajuIeIbHOCTD MPSIMOM U MJIIOCKOCTH.

Ceoticmea nepeceueHull NPSAMbLX U NIOCKOCMEU.

9 neneas

'YTIIBI C COHANPABIEHHBIMUA CTOPOHAMH; YTOJ MEXKIY
[IPSIMBIMU B IIPOCTPAHCTBE.

Ceuenus. Hzobpasicenue ceueHuti nupamuovl, Kyoa u
npusmbl, Komopvie Hpoxooam yepe3 ux péopa.
H300padicenue nepeceyenust NOJYYeHHbLX|
niaockocmel. Packpawiuganue nocmpoenHbix cedenut,

PA3HbIMU Y6EMAMU.

10 Hemens




HapaJ'IJ'ICJ'IBHOCTL IUIOCKOCTEH: nmapaJljiCJIbHBIC
TIJIOCKOCTH, CBOMCTBaA napaJijiCJIbHBIX IUIOCKOCTEH

Ceuenus. Hzobpasicenue ceueHuti nupamuovl, Kyoa u
npusmvl, Komopwie HNpoxoosam uepe3 Ux péopa.
H300padicenue nepeceuenus NOYYEHHDIX|
niockocmet. Packpawuganue nocmpoeHHbiX cedeHull
pazHbIMU YEemamu.

11 He

CJIA

[Ipocreiinme npocTpaHCTBEHHbIE (PUTYpHI HA
[UIOCKOCTH: TETPAdAp, KyO, napaiesienunes;
[OCTPOCHUE CEUCHUH

Ceuenus. H3zobpadicenue ceuenuti nupamuowl, Kyoa u
npusmbvl, Komopvie Hpoxoosam uepe3 ux péopa.
H300padicenue nepeceuenus NOTYYEHHDIX|
niockocmet. Packpawuganue nocmpoeHHbiX cedeHull
pazHbIMU Yeemamu.

Tema: Ilepnenouxkynapnocmo npamoix u naockocmeit (12 4 /184 uz 26u4)

12 Hegens

[lepnieHIMKYIApHOCTD MPSMON U IJIOCKOCTH:
MEepIeHIUKYIIpHbIE IPSIMbIE B IPOCTPAHCTBE, MPSMBbIE
NapauleJIbHbIE U NEPIEHINKYIISIPHBIE K IIOCKOCTH

Ilosmopenue: meopema Ilugpacopa na nnockocmu,
Mpu2oHOMempus NPIMOY201bHO20 MPey2OolbHUKA.

13 wegens

[ lepneHqUKyYISIPHOCTD MPSIMOM M TUIOCKOCTH:
[EPICHANKYJIAPHBIE IIPSIMBIE B IPOCTPAHCTBE, NIPSAMBIE
MapaJuleIbHbIE U NEPIIEHINKYISIPHBIE K IUNIOCKOCTH

Ceoticmea Kyba u npsamoy201bH020 napaieienuneoa.
Bovlyucnenue OnuH ompe3Kos 8 Kyoe u npsamoy20ibHOM
napannenenuneoe.

14 ue

A CJISA

[ [pu3HAaK NEPIEHANKYIIPHOCTH IPSIMOU U IIJIOCKOCTH,
TeopeMa O IPsIMOM MEPIIEH IUKYIIIPHOM INIOCKOCTH

Teopema o mpéx nepnenouxyiapax (npamas u
oopamuas,).




|Y20Jz MedHCOY CKPeUUBaAIOUWUMUCS NPSAMBIMU.

15 wegens

[Ipr3HaK NEepHIEeHAUKYIPHOCTH IIPSMOM U INIOCKOCTH,
TeopeMa O IPSIMOY NEPIEHIUKYIIIPHON MIJIOCKOCTH

[louck nepneHOUKyIAPHLIX NPAMBIX C HNOMOUBIO
nepneHouKyiapHulx  naockocmeti  Opmoz2oHanbHoe
npoexmuposanue.

16 Henens

HepHeHI[I/IKYHHp M HAKJIOHHBIC: PACCTOSAHUC OT TOUKH
10 TIJIOCKOCTH, paCCTOAHUC OT HpHMOfI J0 IIIIOCKOCTHU

[locmpoenue ceuenuii Kyba, npuzmvl, NPABUILHOL
nUpamMuovl ¢ NOMOUbIO OPMO2OHAILHOU NPOEKYUU.

17 wenens

HepHeHI[I/IKYHHp M HAKJIOHHBIC: PACCTOSAHUC OT TOUYKH
10 TIJIOCKOCTH, paCCTOAHUC OT HpHMOfI J0 IIIIOCKOCTHU

Cummempusi 8 Npocmpancmee  OMHOCUMENbHO,
niockocmu. ITnockocmu cummempuu 6l
MHO202DAHHUKAX.

Tema: Yenvt mescoy npamoimu u naockocmamu (10 4/ 154 uz 16u)

18 mexgens

'YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
[JIOCKOCTBIO; IBYTPAHHBIN YIOJI, JMHEHHBIN YrOi
JIBYTPaHHOI'O yIJIa.

[Ipsimoyzonvubill napannerenuned; Kyo, usmepeHus,
ceolicmea npAMOY2071bHO20 nNapaiierenuneod.

19 Henens
'YTIJIBI B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOMN U
MJIOCKOCTBIO; IBYTPAHHBIN YroOJI, JMHEHHBIN yroi
JIBYTPaHHOI'O yIJIa.
Teopema 0 ouazonanu NPAMOY2071bHO20

napaﬂﬂeﬂenuneda u creocmeue u3 Heeé.

20 Henens

|HepHeH,I[I/IKyJ'I$IpHOCTB TJIOCKOCTEM: TPU3HAK




[EPIEeHIUKYISIPHOCTH ABYX IMIOCKOCTEH.

HoemopeHue: CKpewusaroujuecs npAmble,
napaijéejilibHvle njiockocmu 6 cmaHOapmelx
MHO2OSPARHUKAX. Hapa napaiiejlbHblx niockocmeil
HA CKpeuuearwuxcsa npAmbslx, paccmosiHue MeDfC()y

CKpeuUBarOUUMUCS APAMBIMU 8 npoCmblX
cumyayusix.
21 wenens
TeopeMa 0 TpEXIepIneH IUKYIsIpax
Onyckanue nepneHOUuKyIapos,

6blllMCJl€HM€pClCCI’nO}ZHMIZ om MOYKU 00 mMo4Ku,
l’lpﬂJVlOZ/lv,' njiockocmu.

22 Hemeas
TeopeMa 0 TpEXIIEpIEeH IUKYISIpax
Buvluucnenue paccmosiHutl MedxHcoy)
CKpeWUBAIOWUMUCST  NPAMBIMU € NOMOWBIO

nepneHOUKyIAPHOL NIOCKOCHU.
Tpéxepannviti yeon, nepageHcmea Ol MPEXSPAHHBIX]
V21086

Tema:Mnozozpannuku (10 4/ 6u) +

Y Beeoenue 6 cmepeomempuio (5u4)

23 Hemens

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 2JIEMEHTHI
MHOT'OI'PAHHHKA, BBIIYKJIBIE U HEBBITYKIIbIE
MHOTOIPAHHUKH; pa3BEpTKa MHOrorpanHuka. [Ipusma:
N-yrosibHas IpU3Ma; FPaHu U OCHOBAHHUS IIPU3MBIL;
MpsiMasi U HaKJIOHHAsI TPU3MbI; OOKOBAs U MOJIHAS
[MOBEPXHOCTD ITPU3MBI.

Ceuenus. Hzobpasicenue ceyeHuti nupamuovl, Kyoa u
npu3Mbl, KOmopbsie NPoxo0sam yepes ux péopa

24 uenenas

[Tapamienenunen, IpsMOYTOJIbHBIN Mapaenenunes u
ero cBoiictea. [Iupamuna: n-yroiapHas nupaMmuia,
FpaHU U OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHAS
MOBEPXHOCTh TUPAMHU/IbL; IPaBUIIbHAS U yCEUEHHAS
nupamua.




|C60ﬁcm6a nepece4eHull NPAMbLX U NJI0CKOCMeELL.

25 nenenas

DJIEMEHTBI IPU3MBbI U IMpamMuabl. [IpaBuibHbIe
MHOTOTPaHHMKU: TIOHATUE IIPABUIILHOTO
MHOT'OI'PAHHMKA; IIPAaBUJIbHAS [IPU3MA U NIPABUIIbHAS
[MPAMKJIA; IPABUIIbHAS TPEYTOJIbHAS IUPAMKIA U
MpaBWIBHBIN TeTpa’p; kyo. [Ipencrasnenue o
[IPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dap, NOAEKa’Ip U
MKOCadIp.

Hapa napauiieilibHblx niockocmei HA
CKpewuearnwuxcs npiamslx, paccmoinue M@chay
CKpeuusaroWuUMUCA NPAMbIMU 6 NPOCIMbIX CUMYAYUixX

26 nexeas

CUMMETpHS B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IPSIMOMU, INIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B MUPAMUJIAX, NapauIeIenune1ax,
[IPaBWJIBHBIX MHOTOTpaHHMKaX. Beruncinenue
DIIEMEHTOB MHOTOTPAHHUKOB: pE€0pa, JUaroHalIH, YIJIbL.

Beinykavle  mHozoepannuxu.  Teopema — Jiinepa.
[IpasunvHble U NOAYNPABUIbHLIE MHO202PAHHUKU.
[locmpoenue ceuenuui 8 nupamude, Kybe no mpém
moukam Ha péopax. Coz0anue 8bIHOCHBIX Uepmeicell
U 3anuUch Wazo8 NOCMpOeHUs

Teopema Ilugpazopa, meopemuvl KOCUHYCO8 U CUHYCOS
0715 mpéxapanno2o yaua.

27 Hemens

[Tnomanbs 60KOBOM MOBEPXHOCTU U MOJIHON
[TOBEPXHOCTHU MIPSAMOM MPU3MBI, IIJIOIIAb OCHOBAaHUH,
Teopema

0 OOKOBOI1 MOBEPXHOCTHU MpsiMoi ipu3Mel. [Tnomanp
OOKOBOI MTOBEPXHOCTH U MOBEPXHOCTHU MPABUIbHOMN
MUpPaMU/Ibl, TEOpEMa O TUIOIAAN OOKOBOM MOBEPXHOCTH
yCEUEHHOM NMUPAMHUIbI

H300padicenue nepeceuenus NOTYYEHHDIX|
niockocmeil. Packpawuganue nocmpoeHHbix cedeHull
pasnvivu yeemamu. Memoo ciedos 0nsa nocmpoenust
ceueHull

Dnemenmul chepuueckoll ceomempuu. 2e00e3utecKue
tunuY Ha 3emie

Tema: O6vémbl mHozozpannukos (6 u) + Y Bexmopot 6 npocmpancmee (94 u3 14u)

28 Henens
[TonsiTHe 06 06béMe. OOBEM MUPaMUIBI, TPU3MBI llonamue  @exkmopa  Ha  NIOCKOCMU U 8
npocmpancmee.
Cymma U  pasHocmo 8EKMOPO8, npasuio




|napazmeﬂenuneaa, YMHOOCEHUE 6eKmopa HA YUCO

29 genenas

2 [TonsiTie 06 00béMe. OOBEM MTUPAMUIBI, TPU3MBI Ymnooicenue eexmopa Ha uucno, paziodceHue 2
sekmopa no 6azucy mpéx 6eKmopos, He AeNCaujux 6
0OHOU NIOCKOCIU.

Pasnooscenue ekmopa no 6asucy mpéx 6eKmopos, He 1
esrcauyux 6 0OHOU NIOCKOCMU

30 nemens

2 [Tonsitre 06 06bEMe. OOBEM MUpPaMUIbI, TPUIMBI Ckansipnoe npoussedenue, BblYUCIEHUE Veld MeHcO)) 2
sexmopamu 6 npocmpancmse. IIpocmetiwue 3a0auu ¢
sexmopamu

I Ipocmetiwue 3a0aqu ¢ sekmopamu 1

Tema: Iloesmopenue: ceuenus, paccmoanusn u y2iol (8 u) + Y Bekmopwot ¢ npocmpancmee (54 uz 14u) +Y Yenvt mesncoy npamvimu u niockocmamu
(1u u3 16u)

31 nenens

2 [TonsiTie 06 06béMe. OOBEM MUpPaMUIbI, TPU3MBI Ckansipnoe npousseoenue, 8blYUCIEHUE Y2Nd MeHCO)) 2
sexmopamu 6 npocmpancmee. Ilpocmetiwue 3a0auu ¢
sekmopamu

I/ Ipocmertiwiue 3a0ayu ¢ sekmopamu 1

32 uenens

2 IlocTpoeHue ceueHnii B MHOTOrpaHHHKE. I Ipocmertiwiue 3a0auu ¢ 6eKMOpamu. 2

Tpéxepannvlii yeon, nepagencmea Onsi MpEXSPAHHbIX] 1
yenos

33 nepens

2 Brruucnenue paccTossHU: MEXTYy IBYMsI TOUYKaMH, OT |/[eudicerust npoCmpaHcmaa. Omobpasicenus. 2
TOYKH JI0 MPSIMOH, OT TOUKHU J0 TUIOCKOCTH; MEXIy  []euoicenus u pagencmeso gueyp
CKPENTUBAIOIIUMICS TPSIMBIMU

Obwue ceoticmea O8UNCEHUIL. 1
34 nenenst
2 Borunciienue yrioB: MEKIy CKPEIUBAIOIIUMUCS  |Buodbt  0sudicenuil: napaiebHblii.  NepeHoc, 2
MPSIMBIMH, MEKIY TPSMOM U TUTOCKOCTBIO, IBYTPAHHBIX [YeHMPANbHASL CUMMEMPUs, 3ePKAIbHASL CUMMEMPUsL,
YIJIOB, YIIIOB MEXIY MJIOCKOCTSIMH nosopom 8okpye npsamoi
I Ipeobpazosarus nodobus. llpsamas u cpepa Dinepa. 1

FeOMempulteCKue 3a0a4u Ha npumernernue 08uUdICEeHUSA




TEMATHUYECKOE IDTAHMPOBAHUE YYEBHOI'O KYPCA

11 KJTACC

bazoBelit ypoBens (68 gacoB)

VYriy0nenHsiii ypoens (102 vaca)

HaszBanue paszzuena
(Tembl) Kypca,
(KOJIMYECTBO YacOB)

OcHOBHOE COJCPpIKAaHUE

Ha3Banue pa3nena (TeMbl)
Kypca, (KOJIMYECTBO YaCcOB)

OCcHOBHOE COACPIKAHUC

TenaBpamenus (12
4.)

Cdepa u map: ueHTp, paanyc, AnameTp; oA b HOBEPXHOCTH
cdepsl. BzanMHoe pacnonoskeHue cepbl U MI0CKOCTH;
KacaTeJbHast IUIOCKOCTh K cdepe; mIomans cepsl.

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.

Ceuenus mapa

[{unuHapuyeckas MoBEPXHOCTh, 00pa3yoIlye WIHMHIPHIECKON
MOBEPXHOCTH, OCh LIWJIMHAPUYECKOM nmoBepXxHOCTH. L{ununp:
OCHOBaHUs U OOKOBasi MOBEPXHOCTh, 00Pa3yIolasl U OCh; IJIOLIAAb
OOKOBOI U TTOJIHOM MOBEPXHOCTH. M300pakeHne NUINHIpa Ha
IJIOCKOCTH. Pa3BépTka mmimHapa.

Ceuenust MIMHIIPA (TUIOCKOCTHIO, TTAPAIETbHON I
NEepHEeHIUKYIIIPHON OCH LIMIMH]PA)

Konnueckast moBepXHOCTh, 00pa3yroiye KOHUIeCKOM
MIOBEPXHOCTH, OCh U BEPIINHA KOHUUYECKOM MOBEpXHOCTH. KoHyc:
OCHOBaHHE M BEPIIIMHA, 00pa3yroIIasi ¥ OCh; IJIOIIAlb OOKOBOM 1
MIOJIHOM ITOBEPXHOCTH.

VYceu€nnblilt KOHyC: 00pa3yrolue U BHICOTA; OCHOBAHUS U OOKOBas
MIOBEPXHOCTb.

N306paxeHne koHyca Ha IockocTH. Pa3BépTka koHyca.

Ceuenns koHyca (MIJI0CKOCTBIO, NApAJUIEIbHON OCHOBAHHUIO, U
IJIOCKOCTBIO, MPOXO/SIIEH Yepe3 BEPIINHY)

KomOunarus ten BpameHust 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK,
ONMCAaHHBIN 0K0JIO cdepbl; chepa, BucaHHas B MHOTOTPAHHUK UITU
B TEJIO BPALECHUS

TenaBpamenus (24 4.)

Hwmnaapuueckas
MOBEPXHOCTh, 00pa3yrolIne
HWIAHAPUYECKOMN
MTOBEPXHOCTH.

HMunmuuap. [psamon
KPYTOBOM LUJUHAP.
[Inomane moBepxHOCTH
HUATUHAPA.

KoHnueckas moBepxXHOCTb,
o0pa3yronire KOHHIeCKOM
nosepxHoctu. Konyc.
Ceuenune KoHyca
IJI0CKOCTBIO,
NapajuIeIbHOM MJIOCKOCTH
OCHOBaHUs. Y CEUEHHBIN
KoHyc. M300paxeHue
KOHYCOB U YCEUEHHBIX
KOHYCOB.

ITmomane OOKOBOM
MIOBEPXHOCTHU U MOJIHON
MOBEPXHOCTU KOHYCa
CrepeomeTpuueckune
3aJ1a4uM Ha J0Ka3aTelbCTBO
Y BBIUUCIIEHHE,
MOCTPOEHUEM CEUCHU I
LWIMH]pa, KOHYca.
[Ipuknagneie 3ama4u,
CBS3aHHbIE C LIUJIUHAPOM.
Cdepa u map.




[Tepeceuenue chepsl u
11apa ¢ TIOCKOCTBIO.
Kacanue mapa u chepst
IJIOCKOCTHIO. Bua u
n300pakeHHE IIapa.
YpaBuenue chepsl.
[Tnomane cheprr u e€
4acTei.
CummMmertpust cepsl u
mapa. CTepeoMeTpruiecKre
3aJla4uM Ha JOKa3aTelbCTBO
Y BBIYUCJICHHE, CBSI3aHHBIC
co cepoli U mapom,
MIOCTPOEHUEM MX CEUCHUI
IJIOCKOCTBIO.
[Ipuknagneie 3a1a4u,
CBsI3aHHBIE CO chepoil U
IIAPOM.
IToBTOpEHME: OKPYKHOCTH
HAa TUIOCKOCTH, BBIUNCIICHUS
B OKPYXHOCTH,
CTaHJapTHBIE TO100US
Pasnmuunaslie koMOMHAITHNA
TeJ BpaIleHUs U
MHOTOTPaHHHUKOB.

3anaun o reme «Tena u

MOBEPXHOCTH BPAIICHUSD)

AHAJTUTHYECKASITEOMETPHSs

(15 4.)

[ToBTOpEHME: KOOPAMHATHI
BEKTOPA Ha IUNIOCKOCTH U B
MIPOCTPAHCTBE, CKASIPHOE
IIPOU3BE/IEHUE BEKTOPOB,
BBIUHCJICHHUE YTJIa MEXITY
BEKTOPAMH B
MPOCTPAHCTBE. Y paBHEHHE
IIPSAMOMH, IPOXOIAIIEN

qepe3 NBC TOUKH.




YpaBHEHHE MIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax
BekTopHoe nmpousBseieHue.
JIuHeitHble HEpaBEeHCTBA,
JIMHEHHOE
IPOrpaMMHUPOBAaHUE
AHaIUTHYECKUE METOIBI
pacuéra yriia Mexay
MPSIMBIMU U TUIOCKO-CTSMHU
B MHOTOTPaHHUKaX.
@opMyita pacCTOSIHUSA OT
TOYKH JI0 TIOCKOCTHU B
KOOpJMHATaXx.
HaxoxaeHue paccTosHu OT
TOYKH JI0 IJIOCKOCTHU B Ky0Oe u
paBUILHON MUPAMUJIE

IloBTOpeHue, 00001EeHNE
U cUCTeMaTH3alus
3Hanuii (15 4.)

CeueHust MHOTOI'paHHUKOB:
CTaH/apTHbIE
MHOTOTPaHHUKH, METOJ
CJIEJIOB, CTaHAAPTHBIE
IJIOCKOCTH, TepeceueHust
IPSIMBIX U IIJIOCKOCTEMN
[TapannensHble npsMbIe U
IUIOCKOCTH: MapalyIeIbHbIE
CEUYEHHUsI, pacu€T
OTHOLIEHHH, YTJIBI MEXTY
CKpEIIUBAIOIIUMUCS
IPSIMBIMU
[lepnenaukynspHbie
IPSIMBIE U TNIOCKOCTH:
CTaH/JapTHBIE Tapbl
NEPIEHIUKYIISIPHBIX
TJIOCKOCTEHN U MPSIMBIX,
CUMMETpUHU

MHOTOTPaHHHKOB, TEOpeMa




0 TpEX MEepHeHIuKyIApax,
BBIYMCIJICHUS JIJIMH B
MHOTOTpaHHHUKaX
IToBTOpEHue: momanu
MHOTOYT'OJIbHUKOB,
(bopMyITBI TSI TTOMIAICH,
COOOpakeHHS TTOT00USI.
[Ltomanu ceueHuii
MHOTOTPaHHUKOB: TIOIIATN
IMOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, COOOpakeHus
1o100us

O0bEéM MHOTOrpaHHMKA
(17 4.)

O6béM Tena. O6bEM
MPSIMOYTOJIBHOTO
napajuienenumnena. 3agaun
00 yaBoeHuH Kyoa, o
KBaJpaType Kyo0a; o
TPUCEKIUH YTIa.
CrepeomeTpuueckune
3aJIa4d, CBS3aHHBIC C
00BEMOM MPSAMOYTOIHHOTO
napaieNenume a.
[Tpuknanueie 3ana4m,
CBSI3aHHBIE C BBIYHCICHUEM
00BEMa MPSAMOYTOILHOTO
napaieNenue/a.

OOBEM MPSIMOI TPU3MBI.
CrepeomeTpruueckme
3aJ1auM, CBS3aHHBIE C
BBIYHCIICHHEM 00HEMOB
IIPSAIMOM TIPU3MBI.
[Ipuknagneie 3amayu,
CBsI3aHHBIE C 00BEMOM
NPSAMOU MPU3MBI.
Brrancnenne 00bEMOB Tel

C IIOMOIIIBIO




onpeeIEHHOTO HHTErpaJa.
O0BEM HAKJIOHHOM
MPU3MBI, TUPAMHUIBI.
®opmyna o6bpéMa
nupamMuiel. OTHOIIICHUE
00BEMOB MHpPaAMUS C
00IIIUM YTJIOM.
CrepeomeTrpuueckue
3a7a41, CBA3aHHEIE C
00BEéMaMK HaKJIOHHOM
MIPU3MBI, TTUPAMHUIBI.
IIpukiiagHele 3a1a4u 10
teme «OO0BEMBI TEI»,
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM TIPHU3MBI,
MTUPAMH/IBI.

[TpumeHeHne 00BHEMOB.
BrrarcieHue pacCTOSTHUS 10
IJIOCKOCTH

Oo0bémbiTedn (5 u.)

[Tonsitre 06 06bEMe. OCHOBHBIE CBOMCTBA OOBEMOB TeEl.

O06BéM numMHapa, kKonyca. O0BEM 11apa U miomaab chepbl
[TomoGHBIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY TIOMIAISTMHU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TN

IL1omaau moBepxHoOCTH
U 00bEMBI KPYIJIBIX TeJl

© 1.

O0BéM HWIMH]IpA.
Teopema 06 00bEMe
MPSIMOTO ITWJIHHJIPA.
[Tnomanu 60kOBOM 1
ITOJIHOW MTOBEPXHOCTH
nuIMHIpa Berancnenue
00BEMOB TEJT C TTOMOIIBIO
ompeaenéHHOr0 UHTErpaa.
O0BEM KOHYCA.
[Tnomanu 60kOBOH 1
MOJTHOM TOBEPXHOCTHU
KOHYyca.
CrepeoMeTpuiecKkme




3aJlauM, CBA3aHHbIE C
BBIYUCIICHHEM 00BEMOB
HWIMH]IpA, KOHYCA.
IIpukitaguele 3aga4u 110
TeMe «O0BEMBI U ITOIAIN
noBepxHocren Ten. O0bEM
1apa 1 mapoBOro CEeKTopa.
Teopema 06 06vEMe mIapa.
[Tnomans chepsl.
CrepeomeTrpuueckue
3aJ1auu, CBS3aHHBIE C
BBIYHCIICHUEM 00BEMOB
rapa, mapoBOro CerMeHTa,
[IIAPOBOTO CEKTOPA.
[Tpuknanueie 3a1a4u 110
TeMe
«O0BEMBI TEN», CBSI3aHHBIC
¢ 00bEMOM 11apa u
TJIOMIAIBI0 CPEPHI.
CooTHOILIEHUS MEKTY
IJIOIIAIIMU [TOBEPXHOCTEN
1 00BEMaMH MOAOOHBIX
TeJ.
[Tono6HbIe Tena B
rpoctpaHcTse. MI3sMeHeHne
00BEMa mpu 1o 100U u.
CTtepeoMeTprUYECKHE 3a/1a4H,
CBSI3aHHBIE C BEIYHCICHUEM
00BEMOB TEJI U IUIOMIAAEH
IMOBEPXHOCTEN




BexTops! 1
KOOP/AMHATHI B
npocrpanctie (10 4.)

BekTop Ha I0CKOCTH U B IpocTpaHcTBe. CII0KEHNE U BEIYUTaHUE
BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha 4uciIo. Pasnoxenue BekTopa 1o
TpEM HEKOMILIaHAPHBIM BekTopaMm. [IpaBuio napamienenunena.
Pemenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEUCTBUH C
BEKTOPaMH.

[IpssMoyronbHas cucTeMa KOOPAUHAT B pocTpaHcTBe. KoopauHaTel
BekTopa. [Ipocreimme 3anaun B KoopauHaTax. YT0J MEXIY
BekTopamu. CKalsipHOe NIPOU3BEACHNE BEKTOPOB. Bhruncienue
YIJI0B MEXAY IPSIMBIMU U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIMMETO ITPUPEIEHUUT€OMETPUIECKMX3a1a4

IloBTOpEHME,
00001IeHNe 1
cUCTeMaTU3alust
3HaHuii (7 4.)

OcHoBHble GUTYpBI, PaKThI, TEOPEMBI Kypca IUTAHUMETPUH. 3a1a4u
IJITAHUMETPUHU U METOJIbI MX PEIICHHUS.
OcHoBHbIe GUTYpBI, PAKThI, TEOPEMBI Kypca CTEPEOMETPUU. 3a1aun
CTEPEOMETPUU U METOJIbI UX PEIICHUS

IToBTOpEHUE, 00001IEHUE
H CHCTEeMATH3alus
3HaHuM (22 4.)

O6o0maromee MTOBTOPEHHE
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CHUCTeMaTU3alus 3HaHU.
Hcropus pazButus
CTEPEOMETPUU KaK HAYKU U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI




ITOYPOYHOE ITNTAHMPOBAHME KYPCA 'TEOMETPUA
11 KJIACC

Ba3zoBblii ypoBeHb (34 yaca)

Yray6JeHHbIi ypoBeHb (68 yacoB)

KonnuecTBo wacos ‘ Tema ypoka Tema ypoka ‘ KommmuectBo wacos
Tema: Tena epawenusn (12/24)
1 genenasn
Cdepa u map.
YpaBHeHue chepsl. 1
CummeTtpus cepsl 1 mapa 1
2 Henesst
B3aumHoe pacnonoxenue chepbl U INIOCKOCTH
[Tnomans chepsl u ee yacTei. 1
Perenrie mpuKkIaJHbIX 3a/1a4, CBSI3aHHBIX cO cdepoil 1
U 11apom
3 Hexeas
N300paxkenune cdepsl, mapa Ha miockoctr. CedeHust
cepsl
CrepeoMeTpuueKkue 3aJayd Ha JO0Ka3aTeIbCTBO H 2
BbIuKciieHne. [IpuknagHble 3anayu, CBSI3aHHBIE CO
chepoit u mapom
4 Henens
[ {nnuHapryeckas noBepXHOCTh. [lunuaap
[IpssMolt kpyrosoil mwuHap. Ilnomans MOBEpXHOCTH 2
[ATUHIPA
Suenenst
CedeHus MWIMHAPA
[ IpukagHbie 3a1a91, CBSI3aHHBIE C IJIMHIPOM 2
6 Henenst
Konyc.
KonoHnueckass mMmoBepXHOCTh. [Lmomaas OOKOBOM 2
[MOBEPXHOCTH KOHYCA M MOJHON
7 Hegeys
'Y CeYEHHBII KOHYC.
300pakeHNsT KOHYCOB U YCEYCHHBIX KOHYCOB 2

8 nengens




CedeHust KOHyca

HpI/IKJIa,I[HBIC 3ala4yM, CBA3aHHBIC C CCUYCHUCM KOHYCa

9 HemeJs

Penrenne 3a1a4 Ha CCYHCHHUE KOHYCa

BBIYHCIICHUC.

CTepeOMeTpI/I‘ICKI/IC 3a4a4d Ha A0Ka3aTcJIbCTBO U

10 menens

KOM6I/IH3HI/IH TCJI BpalliICHUS MHOT'OI'PaAaHHHUKOB

PasnmuyHble  KOMOMHAIMM — TeJl  BpalleHUs U
MHOTOTpaHHUKOB
11 Hepeas
MHoOrorpaHHHK, OIMCaHHBINA OKOJIO c(hephl
PaznmuyHble  KOMOMHAIMM  TeJl ~ BpalleHUs U
MHOTOTpaHHUKOB
12 Heneast

Cdepa, BircaHHasi B MHOTOTPAHHUKUJIN B TEJIO
BpaICHUS

3agauu no TeMe «Tena 1 MOBEpXHOCTH BPALICHUS»

Tema: O0bembl Te (6/9)

13 Hemens

T[Tousitiie 00 0OBEME.

Teopema 06 0ObeMe MPSIMOTO IIMJIMHIPA

14 wegens

(OCHOBHBIE CBOMCTBA 00BEMOB TEN

OITPCACIICHHOIO MHTCTpajia

BrruncieHue 00BbEMOB TCI C IIOMOIIBIO|

15 Henensn
O0BeM ITUIHMHAPA
CtepeoMeTpHUuecKre 3a7a4H, CBSI3aHHBIE c
BBIUMCIICHHEM 00BEMOB IMIIMHIPA
16 Henens
O0BemM KOHYyCa
CtepeoMeTpuuecKue 3a7a4H, CBSI3aHHBIC c

BBLIYMCICHHEM 00HEMOB KOHYCa

17 Henens




O0BeM 1rapa u wiomaab chepsl

[Ipuknagueie 3amaun no Teme «OO0BEMBI

1apOBOI'0 CCrMECHTA»

mapa,

18 nemens

[TomoOHbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY
[I01Ia/IIMU TOBEPXHOCTEH, 00beMaMHU MOT0OHBIX TE

[Tpuknaaneie 3anaun o TeMe «O0BEMBI U TUIOIMIAIH

1NS210

Tema: BekTopbl M KoOpANHATHI B ipocTpanctie (10/20)

19 Hemens

BekTop Ha MIIOCKOCTH ¥ B TPOCTPAHCTBE

YpaBHEHHE IPSIMOUN, TPOXOSIIEH Yepe3 IBE TOUKU

20 Hemeas

Cno’KeHHE U BRIUMTAHHUE BCKTOPOB

Hapanﬂeanble MMpAMBIC W IINIOCKOCTH, YIJIbI MCIKAY]
CKPCIIUBAOIHUMUCA ITPAMBIMHA

21 wenens

'YMHOKEHUE BEKTOpA HA YUCIIO

HepHeHI[I/IKy.TDIpHBIe IMPAMBIC U TIJIOCKOCTH

22 Hemeas

PaznoxxeHne BeKTOpa 1o TpeM HEKOMITJIaHAPHBIM
BekTopaM. [TpaBuiio mapamnenenunena

TeopeMa 0 Tpex NepneHATKYIIpax

23 nemenas

Pemenne 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM ITPaBUI
NIEHCTBUM C BEKTOPAMHU

Brraucnenme JJIMH B MHOI'OI'PpaHHUKAX

24 wenens

Hp}IMOYFOJ'IBHaSI CUCTCMA KOOPAWHAT B MPOCTPAHCTBC

Dopmyna pacCTOSIHUS OT TOYKH JIO IUIOCKOCTH B
KOOpJIMHATAX.

25 Hemens

[IpocTelinue 3a7a4u B KOOpAUHATAX

YpaBHeHHE  IJIOCKOCTH, HOpMallb, ypaBHEHUE

MJIOCKOCTH B OTPC3KaAX




26 Henens

'Yron mexy Bekropamu. CKaJsipHOE ITPOU3BEICHHE
BEKTOPOB

BrlunciieHne yria Mexly BEKTOpaMu B IPOCTPAHCTBE

27 uenenas

Beraucnenme YIJIOB MCXKAY NPAMBIMU U ITIJIOCKOCTAMU

AHaTUTHYECKHE MCTOJbl pacdeTa Yyria MCEXAY|
MMPAMBIMHA 1 INIOCKOCTAMH B MHOT'OI'PAHHUKAX

28 Hemeas

KoopamHaTHO-BEKTOPHBIN METO/ MIPH PEIICHUN
FEOMETPUUYECKHX 3a/1a4

HaxoxaeHnue paCCTOHHI/Iﬁ OT TOYKH OO IIIIOCKOCTH B|

KyOe ¥ MpaBHIIbHOW THpaMHJIE

Tema: IloBTOpeHue, 00001IeHHE U cUCTeMaTH3aluA 3HaHuUi (6/12)

29 genens

OcHoBHBIC GUTYPHI, HAKTHI Kypca INIAHUMETPUN

[Inomanyu  MHOTOYrOJIBHUKOB,
rioniaien, cooopaxeHus moaoous

dbopMynel A

30 Hepeas

Teopembl Kypca IMIIaHUMETPUU

MIOIIAI CEYeHWH MHOTOTPAHHUKOB, pa3pe3aHus Ha
4aCTH, COOOpaKEHUSI IO 100U

31 uemens

3a/:[aq1/1 IJIAHUMETPHUU U MCTObI NX PCIICHUA

Pemenne 3agau

32 Hemess

OcHoBHBIE GUTYDBI, PaKThl Kypca CTEpeoOMeTpUN

HCTOpI/IH pa3BUTHA CTCPCOMCTPHUU KAaK HAYKH H €€
[POJIb B PpPa3BUTHU COBPEMCHHBIX HWHXCHCPHBIX U
KOMITLIOTCPHBIX TEXHOJIOT U

33 nenens

Teopembl Kypca cTepeoMeTprn

MHOI‘OI"paHHI/IKI/I, miomaayd MHOTI'OT'PaHHHUKOB, HX
CCUCHUA

34 nenens




3&,[[3‘11/1 CTEPCOMETPHHN Y METOABI UX PCHICHUA

Permenne 3anau




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: anredpa M Havalla MaTeMaTHYECKOrO aHajau3a, TeoMeTpus. Anredpa W Havyajla MareMaTudyeckoro aHanuza. 10-11
KJ1acChl: 0a30BbIN U yriryOseHHbI ypoBHU: yueOHuK/ I1I. A. Anmumos, FO. M. Konsrun, M. B. Tkauesa u np. - M.: [IpocBenienue,
2023

Marematuka: anredpa M Hadaja MaTeMaTHYECKOro aHaiau3a, reomertpusd. I'eomerpus. 10-11 kmaccel: 6a30BbId U YrITyOJICHHBIN

ypoBHu: yueoHuk/ JI. C. AranacsHx, B. @. byry3os, C. b. Kagomiies u n1p. — M.: Ilpocsemienue, 2020

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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