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

JlaHHasi TporpamMma CIIy>)KUT OCHOBAaHHMEM JUJIsl Y4YUTens 1o pa3paboTke paboueit
IPOrpaMMBbl 110 MaT€MaTHKE B KJIACCAX, IJI€ PeaTu3yeTcss MyIbTUIIPO(UIbHBIN yueOHblIi miaH. B
pasznene «TemaTnueckoe IJIAaHUPOBAHUE» COJEpKAHUE OOYYEHHS CHHXPOHU3UPOBAHO JUIs
[apajyIeNIbHOrO0 U3y4eHUs: OOydyarolMMUCS IpeaMeTa Kak Ha 0a30BOM, Tak M Ha YIriyOJIeHHOM
ypoBHe. TmaTHuyeckoe IJIaHMPOBAHUE COCTABIIEHO IO y4yeOHBIM KypcaMm «Aurebpa ¥ Hauaia
MaTeMaTHYECKOro aHanusza» u «l eomerpus». YueOHbIN Kypc «BeposTHOCTh M CTaTHCTUKA» HE
MOXET OBITh CHHXPOHM3MPOBAH, TaK KaK MMEET pa3HOe NPEAMETHOE COep)KaHue, KOTOpoe
U3y4aercsi B 00beMe OJMHAKOBOTO Y4eOHOTO BpEMEHH.

CunxpoHu3upoBaHHas paboyas mporpaMma 1o y4eOHOMYy mpeamery «MaremaTtuka
6a3oBoro u yrayon€uHoro ypoBHs s oOydatrommxcs 10-11 kmaccoB paspaboTraHa Ha OCHOBE
®denepanbHOTO  roCyJapcTBEHHOIO — 00pa3oBaTeIbHOrO  CTAHAApPTa  CPeAHEro  oOIuero
oOpa3oBaHus, € Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMH, MPEIBbABISIEMBIX K
MaTeMaTHYeCcKOMY O00pa3oBaHMIO, W Tpaauuuil poccuiickoro oOpa3oBanus. Peannzauus
IpOTPaMMbI 00ECTIEYMBAET OBJIAJICHUE KITFOUYEBBIMH KOMIETCHIIUSMH, COCTABIISIFOIIMMHI OCHOBY
JUIS  CaMOPa3BUTHS W HENPEPHIBHOIO OOpa30BaHMs, LEJIOCTHOCTh OOMIEKYIBTYPHOTO,
JMYHOCTHOI'O U TIO3HABATEJIBLHOTO PAa3BUTHS JTMYHOCTH 00YHAIOIIUXCS.

B pabGoueit mnporpamme yuTeHbl uAed U nojokeHus «KoHuenmuu pazBUTHA
mareMaThueckoro obpasoBanusi B Poccuiickoit ®denepanuu». B cooTBeTCTBHU C Ha3BaHHEM
KOHIICTIIUM MaTeMaTH4ecKoe 00pa3oBaHKe JOJKHO, B YACTHOCTH, PELIaTh 3a/1a4dy oOecredeHus
HE00XO0/IMMOI0 CTPaHE YUCIIa BBITYCKHUKOB, MaTEMaTHYECKas IOArOTOBKA KOTOPHIX JOCTATOYHA
JUIs TPOAOIDKEHHUs OOpa3oBaHMs 10 pa3IMYHBIM HAINPaBICHMSM, BKJIOYas NpenojaBaHHe
MaTeMaTHKH, MaTeMaTH4YeCKUe HccieloBaHus, paboTy B cepe MHPOPMAIMOHHBIX TEXHOJIOTUM
U Jp., a TaKke oOecrneyeHus g KaXJ0ro OOydaromierocs BO3MOMKHOCTU JIOCTHKEHUS
MaTeMaTUYeCKON MOJrOTOBKH B COOTBETCTBUUM C HEOOXOIUMBIM €My ypoBHeM. VIMeHHO Ha
pelIeHre ITUX 3a]a4 HaleseHa padoyas mporpaMMa yriiyoJI€HHOTO YPOBHSL.

B osnoxy unudpoBoil Tpancpopmanuu Bcex cdep UEIOBEYECKOW AESITEeIbHOCTU
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopolleil mMaTeMaTHYecKOu
HOJArOTOBKU. DTO OOYCJIOBJIEHO TEM, YTO B HAIIM JHU pacTET YHUCIO CIElHalbHOCTEH,
CBSI3aHHBIX C HEMOCPEJCTBEHHbIM NPUMEHEHHEM MaTeMaTWKH: U B cepe SKOHOMHUKH, U B
Ou3Hece, M1 B TEXHOJIOTMYECKUX OOJIACTSX, U JAake B I'yMaHHUTapHbIX cepax. Takum obpazom,
Kpyr oOydJalomuxcsi, s KOTOpPhIX MaTeMaTHKa CTaHOBHUTCS 3HAUYUMBIM IPEIMETOM,
dbyHIamMeHTOM 00pa3oBaHuUs, CYIIECTBEHHO pacliupserci. B Hero BXOIAT HE TOJIBKO
oOyyJaromuecsi, TUIAHUPYIONIME 3aHUMAThCS TBOPYECKOM M HCCIEIOBATENBCKON paboTol B
o0yacTu MaTeMaTuku, UHPOPMAaTUKH, (PU3UKH, SKOHOMHUKHU U B APYTUX 00JIACTAX, HO U T€, KOMY
MaTeMaTHKa Hy>KHa JUJIsl UCIIOJIb30BaHMs B POQeccusix, He CBSI3aHHbBIX HETIOCPEICTBEHHO C HEH.

[IpuknaaHas 3HAYMMOCTb MAaTEMAaTUKU OOYCIIOBJIEHA TE€M, UYTO €€ MPEeIMETOM SBIISIOTCS
(byHaaMeHTalbHbIe CTPYKTYpBl HAIllero MUpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJIUYECTBEHHBIE
OTHOILEHHS, (PYHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTEerOpUH HEONPEAeNEHHOCTH, OT MPOCTEHIINX,
YCBaMBaEMbIX B HEMOCPEACTBEHHOM OIIbITE, O JOCTaTOYHO CIJIOKHBIX, HEOOXOIUMBIX ISt
pa3BUTHS HAyYHBIX W TEXHOJOTMYECKUX HAed. be3 KOHKPETHbIX MaTeMaTH4eCKHX 3HaHWM
3aTpyJHEHO MOHUMAaHUE MPHUHIIMIIOB YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHOM TEXHHKH,
BOCIIPUATHE M HHTEPIIPETalns Pa3HOOOpa3HON COIMATbHOM, SKOHOMUYECKOW, MOJIUTHUECKOMN
uHpopmannu, Manod(pdeKkTuBHAa NOBCEIHEBHAs MpaKTUYeCcKas JeATeNbHOCTh. Bo MHoOrux



cdepax npodhecCHOHAIBHON AeSTEIbHOCTH TPEOYIOTCSI YMEHHUS BBINOIHATE PACUYEThl, COCTABIIATh
QITOPUTMBI, TPUMEHATH (HOPMYJIBI, MPOBOJUTH T'€OMETPHUUECKUE H3MEPEHHUS U TMOCTPOCHHS,
YuTaTh, 00padaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH WMHGPOpPMALKI0O B BHUAEC TaOMII,
JarpaMM ¥ rpauKkoB, TOHUMATh BEPOSTHOCTHBINA XapaKkTep CIyYalHbIX COOBITHIA.

OnHOBpEMEHHO C paclidpeHueM cdep NPUMEHEHHsT MaTeMaTHKd B COBPEMEHHOM
oOmiecTBe BCE 60s1ee BaXKHBIM CTAHOBUTCSI MAaTEMaTUYECKUH CTHIIb MBIIIJICHUS, TPOSIBIISIOLIMICS
B OIpeJIeIEHHBIX YMCTBEHHBIX HaBbIKax. B npouecce n3yyeHus MaTeMaTUKU B apceHall NPUEMOB
U METOJIOB MBIIUIEHUS YEI0BEKa €CTECTBEHHBIM 00pa30oM BKIIOYAIOTCA MHIYKLIMS U AEAYyKLuS,
o0o0mIeHne W KOHKPETH3alMsi, aHalu3 M CHHTEe3, Kiaccu(ukaluuss U cucTeMaTH3alus,
abctparupoBanue M aHanorus. OOBEKTH MaTEeMaTHYECKUX YMO3AKIIOYEHHH, MpaBWiIa HUX
KOHCTPYUPOBAHHS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX TMTOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (popMynnpoBaTh, 0OOCHOBBIBATh W JIOKA3bIBATh CYKICHHSA, TEM CaMbIM (OPMHPYIOT
JIOTHYECKUI CTWUJIb MBIIUICHUA. Benyiias poib NPUHAMICKUAT MareMaTHKe B (HOPMUPOBAHHU
QITOPUTMUYECKON KOMIIOHEHTB! MBIIIJICHUS U BOCIIMTAaHUM YMEHUH JEeHCTBOBATh 1O 3a/JlaHHBIM
QJITOPUTMaM, COBEPLIEHCTBOBATh M3BECTHBIC M KOHCTPYHUpPOBaTh HOBbIE. B mporecce pemeHus
3ajjay — OCHOBBI JUIsI OpraHu3alMM Y4eOHOH MAeATeNbHOCTH Ha ypOKaX MaTeMaTUKU —
pa3BUBAIOTCS TBOPYECKAsI U IPUKJIIAIHASI CTOPOHBI MBILIUICHUS.

OOyuenue maremaTuke Ja€T BO3MOXKHOCTb pa3BUBAaTh Yy YyYallMXCid TOYHYIO,
panMoHaNbHYI0 M WH(GOPMATUBHYIO pedb, YMEHHE OTOMpaTh HanOoJiee MOJXOASIINE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpapuuecKue CpelncTBa JUIS BBIPAKEHUS CYXICHHH W HAIJATHOTO WX
Ipe/ICTaBICHHUS.

Heo6xoauMbpIM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBISETCA
o011ee 3HAaKOMCTBO C METOJIaMH IO3HAHMS JACHCTBUTEIbHOCTH, IPEACTABICHUE O MpeiMeTe U
METO/Ie MAaTeMaTHKH, €ro OTIMYUSAX OT METOAOB E€CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00
0COOEHHOCTSX MPUMEHEHHUs MaTeMaTUKHU JJIsl pellieHUs] HayuyHbIX M MPUKIAAHBIX 3a1a4. Takum
o0pa3oM, MaTeMaTuyeckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJl B (POPMHUPOBAHUE OOIEH KYIbTYpPbI
YeJI0BeKa.

W3yuenne MaTeMaTHKH CIIOCOOCTBYET JCTETHYECKOMY BOCHHTAHHUIO  YEJIOBEKa,
NOHMMAHHUIO KPacoThl W  M3ANIECTBA MAaTEMaTHUYECKUX  PACCYKICHHH, BOCIPHATHIO
reoMeTprUIecKuX (hopM, YCBOCHHUIO M/IeH CHMMETPHH.

[MEJIN U3YUEHUA YUEBHOI'O [TIPEJIMETA «MATEMATUKA»
[TpuoputeTHbIMU LENAMU 00ydeHus matematuke B 10—11 kimaccax kak Ha 6a30BOM, Tak M Ha
yIIIyOJI€EHHOM YPOBHSX SIBIISIIOTCS:

— (opMupoBaHHe  LEHTPAIbHBIX MaTeMaTHYECKUX TMOHATUH  (YUClIO, BETUYMHA,
reomMeTpuueckas (urypa, IHepeMeHHas, BEpOSTHOCTb, (YHKIHs), oOecIedrBarOIIUX
IIPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MaTeMaTHYECKOI0 00pa30BaHus 00y4aOLIXCS;

— MOJBEACHHUE Y4YalIUXCSd HAa JOCTYIHOM JUII HUX YPOBHE K OCO3HAaHHIO B3aUMOCBS3U
MaTeMaTHUKHd M OKPYXKAIOIIEro MHpa, MOHMMaHHE MaTeMaTUKU KaK YacTh oOrien
KYJIBTYpPbI UEJIOBEUECTBA;

— Ppa3BUTHE MHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yyalluxcs, 03HaBaTeIbHON
AKTUBHOCTH, MHCCJIENI0BATEIbCKUX YMEHMM, KPUTUYHOCTH MBILUIEHUS, HHTEpeca K
W3YYEHUIO MaTEMaTHKU;

— QopmupoBanue  (YHKIUMOHAIBHOM  MaTeMaTH4eCKOW  TIpPaMOTHOCTH:  yYMEHUs
pacro3HaBaTb MaTe€MaTH4ECKHE acCleKThl B pEajbHBIX JKU3HEHHBIX CUTYalUsX WM IIpU



W3YYEHUU APYTUX YUeOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMymTUpOBaTh WX Ha SI3BIKE MATEMATUKH W CO37aBaTh MaTEeMAaTHUYECKHUE MOJIEIH,
MIPUMEHSATD OCBOCHHBIN MaTeMaTUYeCKHUil amnrmnapar JUTSt peuieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, HMHTEPIPETUPOBATh U OLICHUBATh IOJYyUYCHHbIC
pE3yJIbTaThI.

OCHOBHBIE JIMHUM cojJiepxkaHus Kypca Marematuku B 10—11 knaccax: «Yucna wu
BbIUKCIICHUSY, «Anredpa» («Anredpandyeckue BBIPKEHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Hauana wmartemaruueckoro ananuza», «l'eomerpusi» («l'eomerpuueckue GUTYppl U HUX
cBoiicTBay, «l3MepeHre reoMeTpUyYecKuX BeTUYHUH»), «BeposTHOCTh U cTatuctuka». JlaHHbIe
JUHUY Pa3BUBAIOTCS MapaUIeTbHO, KaXK/1ask B COOTBETCTBUU ¢ COOCTBEHHOM JIOTHKOM, OJTHAKO HE
HE3aBHCUMO OJIHA OT JAPYrol, a B TECHOM KOHTAaKTE€ U B3auMozacucTBuu. Kpome 3Toro, ux
00bEIMHACT JIOTMYECKas  COCTaBJAIONIAs, TPAJAUIMOHHO MpUCyIIas MaTeMaTUKe |
MIPOHU3BIBAIONIAS BCE MAaTEMATHUYECKHE KYPChl H cojepkarenbHblie JIMHUU. ChopMyInpoBaHHOE
B DeniepalibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE CPEAHEro 001ero oopa3oBaHus
TpeOOBaHUE «BIIAJICHHE METOJaMH JO0Ka3aTelbCTB, AJITOPUTMAMHU DEIICHUs 3a/ady; yMEHUe
dbopMynupoBaTh OMpeeNIeHUs, AaKCHOMBI U TEOPEMBI, IPUMEHSThH UX, TPOBOJAUTDH JJOKA3aTEIbHbBIE
paccykJIeHHUS B XOJE pELIeHHs 3aJauy» OTHOCUTCS KO BceM KypcaMm, a (OpMHUpOBaHHE
JOTHYECKUX YMEHHH pacmpeiessieTcsi Mo BCeM rojaM OO0y4YeHHs Ha YPOBHE CPETHEro oO0IIero
o0Opa3oBaHusl.

MECTO YUYEBHOI'O IPEAMETA «MATEMATHUKA» B YUEBHOM I1JIAHE

B cootBerctBUM ¢ DeneparbHbIM TI'OCYJapCTBEHHBIM 00pa30BaTENIbHBIM CTAHAAPTOM
cpeaHero o0Iiero oopa3oBaHMs MaTeMaTHKa SIBJIETCS 00s3aTeNbHBIM IPEIMETOM Ha JJaHHOM
ypoBHe oOpa3oBaHus. Hacrosmelt paboueil mnporpaMmoill mpenycMaTpUBaeTCsl H3ydeHHE
yuyeObHoro mpenMera «MaremaTuka» B pamMKax TpEX Y4eOHBIX KypcoB: «AnreOpa M Haudana
MaTeMaTHuecKoro aHanuza», «l'eomerpus», «BeposTHoCcTh M craTtucTuka». PopMHpOBaHUE
JIOTUYECKUX YMEHUH OCYIIECTBIISIETCA Ha MPOTSKEHUH BCeX JIeT 00y4yeHHs B cTaplieil 1mikose, a
AJIEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJIEP’KaHNE BCEX Ha3BAaHHBIX BBILIE KYypPCOB.

OCHOBHBIMU JINHUSIMU cojiep:kaHus MaTematuku B 10—11 kimaccax ssnsorces: «Hucna u
BbIUHCIIEHUS», «Anredpa» («Anredpanyeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBA»),
«Havana wmarematnueckoro anammszay, «l'eomerpusi» («l'eomerpuyeckue ¢GUrypsl M UX
CBOMCTBa», «l3MepeHHE TE€OMETPUYECKUX BEIMUYMH»), «BepoATHOCT M  CTaTHCTHKAY.
CopneprxaTenbHble JUHUM Pa3BUBAIOTCS MapajlieNIbHO, KaXKJast B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOH, OJTHAKO HE HE3aBUCUMO OJHA OT IPYIrOi, a B TECHOM KOHTAKTE U B3auMozeicTeuu. 1x
Oo0OBeAMHSIET JIOTMYEeCKas  COCTAaBIISIOIAsl, TPAaJUIMOHHO IMpHUCyIIass MaTeMaTHKe U
IIPOHU3BIBAIONIAs BCE MaTeMaTHYECKHE KypChl U cojiepkaTenbHble TUHUU. ChopMyTupoBaHHOE
B ®I'OC COO TpeboBanme «BIageHNE METOTAMH JI0KA3aTEIHCTB, AITOPUTMAMH PEIICHUS 3a/1a4,
yMeHHe (OpPMYIUPOBATH OIpPEAETCHHUsl, aKCUOMBI U TEOPEMbl, MPUMEHSATh WX, IPOBOAUTH
JIOKa3aTeIbHbIE PACCYXKACHUS B XOJI€ PELICHUS 33/a4» OTHOCUTCS KO BCEM Y4eOHBIM KypcaM, a
(dopMHpOBaHUE JIOTUYECKUX YMEHHUH pacmpejensercs Mo BceM rojaM oOydueHHs Ha YpPOBHE
CpeaHero oomniero 0opa3oBaHusl.

B yueGHOM mutaHe Ha u3ydyeHue matrematuku B 10—11 kimaccax oTBOIUTCS 5 yueOHBIX
4acoB B HeJEI0 Ha 0a30BOM YpOBHE B T€UEHHME KaXKJI0TO rofa oOyuyeHus, Bcero 350 yueOHBIX
4yacoB, U 8 y4yeOHbIX YacOB B HEJENI0O Ha YINIyOJEHHOM YpOBHE B TEUYEHHE KaKJOro roja
oOyueHus, Bcero 560 yueOHBIX 4acoB.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O ITPE/IMETA
«MATEMATHUKA»

OcBoenne yuebHoro mpeamera «MareMaTHKay JOJDKHO 00eCleunBaTh JOCTH)KEHUE Ha
YpOBHE CpemHero ooOmero o0pa3oBaHUS CICIYIONIMX JUYHOCTHBIX, METalpPEIMETHBIX H
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3VYJIbTATHI

JIndHOCTHBIE pPe3yibTaThl OCBOEHUS IpOrpaMMbl ydeOHOro mnpeamera «MaTtemartuka
XapaKTEepU3YKOTCA:

I'paxxnanckoe BocriuTaHue:

C(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMH OOYYaIOLIErocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MAaTEMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIAaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

[TarpuoTrueckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON IPasKIaHCKOM UIEHTUYHOCTH, YBRKEHUS K MPOIILJIOMY
U HACTOSILIEMY POCCHUUCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCHUMCKON MATEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIO 3THX
JOCTIDKEHUH B IPYTUX HAYKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAHHWEM JIyXOBHBIX LIEHHOCTEH pPOCCHMCKOro Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIEroO.

DcTeTndecKoe BOCIIUTAaHUE:!

JCTETMYECKUM  OTHOILIEHWEM K MHpPY, BKJIHOYas OCTETUKY  MAaT€MaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, pacCyX JCHUH; BOCIPUUMUYUBOCTBIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHSI MPUMEHSTh MaTeMaTUYeCKUEe 3HAHMSI B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUEe, COATAaHCHPOBAHHBIA PEKUM 3aHSATHUN M OTHAbIXA, peryispHas (usmdeckas
aKTUBHOCTh); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSAX CIIOPTUBHO-0310POBUTEIHHOMN
JESATEIBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOIIOOMS; UHTEPECOM K Pa3IUYHBIM
chepam npodheccuOHATFHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHUHM BCEH >KM3HU; TOTOBHOCTBIO K AKTHBHOMY Y4YacTHIO B
PELICHUH PAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKOM HApPaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:!

c(OpMUPOBAHHOCTHIO AKOJIOTMUYECKOM KYJIbTYDBI, TMOHUMaHHUEM BITUSTHHSI
COLIMAJIbHO-9KOHOMHUYECKUX TPOIECCOB HA COCTOSHUE NPUPOIHOM M COLUAIBHON Cpelbl,
OCO3HAaHHEM TJI00aNbHOIO XapakTepa 3KOJOTHYECKHX MpoOjieM; OpHeHTaluel Ha MpUMEHEHUe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHusl 3a7jad B 00JIacTU OKpYXKalouleil cpelpl, MIaHUpOBaHUS



IIOCTYIKOB M OLIEHKH UX BO3MOKHBIX IIOCIEACTBUN I OKPYKAIOILEH CPEBL.

IleHHOCTH HAy4YHOIO ITO3HAHMS:

Cc(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTUYecKOW HAayKH Kak chepbl
YeJIOBEUECKOU JIEATEIIbHOCTH, ITAOB €€ Pa3sBUTHA U 3HAYUMOCTH JJI1 Pa3BUTHUS LIUBWIH3ALNY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOH KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKHD M  HCCIEIOBATEIBCKYH JEATEIBHOCTh
WHIWBHUAYAJIBHO U B IPYyIIIE.

METAIIPEJIMETHBIE PE3VJIbTATDI

MeramnpeaMeTHble  pe3yiabTaThl ~ OCBOGHUS  HPOTpaMMbl  y4eOHOro  IMpeaMera
«MaremaTuka»  XapakTEepU3YKTCs  OBJIAJCHUEM  YHUBEPCAIbHBIMM  I103HABATEJIBHBIMU
JNEHCTBUSIMH, YHUBEPCAIbHBIMM  KOMMYHMKaTHUBHBIMU  JIEUCTBUSMH,  YHHMBEpPCAIbHBIMU
PEryJIATUBHBIMU 1EHCTBUSMU.

1) VYHuBepcallbHble MO3HABATENIbHbIE JEWCTBUSA, obecneunBaoT (HOPMUPOBAHUE
0a30BbIX KOTHUTUBHBIX NPOLECCOB 00yUaroIuXcsi (OCBOGHHE METOI0B IO3HAHUS OKPYKAIOILEro
MHUpa; TPUMEHEHHE JIOTMYECKUX, MCCIEe0BATeNbCKUX Ollepaluid, yMeHuil paboraTh C
uHpopmarueit).

ba3oBbie mornueckue 1eUCTBU:

— BBUIBJIATh M XapaKTE€PU30BaTh CYIIECTBEHHbIC MPU3HAKM MaTeMaTHMYeCKUX OOBEKTOB,
NOHATUHM, OTHOIIEHUH MEXIy MOHATUAMH; (QOPMYJIUPOBATh ONPEACICHUS IOHSITUH;
yCTaHaBJIMBATh CYIIECTBEHHbIN MPHU3HAK KJIACCU(PHUKAIMKU, OCHOBAHUS sl 000OLICHUS U
CpPaBHEHUs1, KPUTEPUHU IIPOBOJIMMOIO aHAJIU3A;

— BOCIPUHMMATh, (OPMYIUPOBATh U TNPeoOpPa3OBBIBATH CYKIACHUSA: YTBEpAMUTEIbHbIE U
OTpHILIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00ILUE; YCIOBHbIE;

— BBIIBJIATh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOpEYHUs B (QakTax,
JAHHBIX, HaONIOJEHMAX W YTBEPXKACHUAX; MpeularaTb KPUTEPUH JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUYUH;

— JlefaTh BBIBOJIBI C HCIIOJIB30BAaHHEM 3aKOHOB JIOTMKH, JAEIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

— MPOBOJIUTH CAMOCTOATEIBHO JJOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUH (IIpsIMbIE U OT
IPOTUBHOTO), BBICTPAaUBATh APTyMEHTAIINIO, TPUBOIUTE PUMEPHI U KOHTPIIPUMEPHI;

— 00OCHOBBIBaTh COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBL;

— BbIOMpaTh cnoco0 perieHus: yueOHON 3a7auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHS,
BbIOMpaTh HanboJIee MOAXOAAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBele nccienoBaTenbCKUE TEHCTBUS:

— HCHOJB30BAaTh BONPOCH KaK HCCIEIOBATENIbCKUNA MHCTPYMEHT IO3HAHUS, (OPMYIHPOBATh
BONPOCHI, (PUKCUPYIOLINE MPOTUBOpEUYUE, MpPoOIeMy, YCTaHABJIMBATh UCKOMOE M JaHHOE,
(dbopMUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

— MPOBOJUTH  CAMOCTOATEIBHO  CIUIAHMPOBAHHBIM  DKCIIEPUMEHT, HCCIEJOBAaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro 00beKTa, SBJICHHUS, MPOLECCa, BBIIBICHHIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

— CaMOCTOATENIbHO (OPMYIHPOBATh OOOOIIEHHUST M BBIBOABI MO pPE3yJbTaTaM MPOBEAEHHOTO
HaOJIOICHUs, HWCCIIEZIOBAHUs, OLIGHWBAaTh JOCTOBEPHOCTh IMOJYYEHHBIX PpEe3yJbTaToB,
BBIBOJIOB M 000OIIEHNI;

— MPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE MPOLIECCA, @ TAKKE BBIABUTATD MIPEANIOIOKEHHS O €T0



Pa3BUTHH B HOBBIX YCJIOBHSIX.
PaGora c nuadopmarnmeii:
— BBIIBJIATH JePUUIUTH HHPOPMAIIMHU, TaHHBIX, HEOOXOMUMBIX Ui OTBETa Ha BOIPOC M JUIS
pelIeHUs 3a/1a4u;
— BBIOMpaTh  MHGOPMALMIO W3  HWCTOYHMKOB  PA3IMYHBIX  THUIOB, aHAJIM3HPOBATH,
CHCTEMaTH3UPOBAaTh W HMHTEPIPETUPOBATh HH(OPMALMIO pa3IUYHBIX BHUIOB H (HOpPM

NPE/ICTaBIICHHUS;
— CTPYKTYPHPOBATh MHPOPMAIIUIO, MPEACTABIATh €€ B PA3IMYHBIX (OopMax, HILTFOCTPHUPOBATH
rpaguyecKu;
— OLIEHUBATh HAIEKHOCTh UH(POPMAITUH TI0 CAMOCTOSTENILHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.
2) YHHUBepcallbHbIC KOMMYHHKATHBHBIC NeHCTBUS, o0ecTeuynBarOT
c(OPMHUPOBAHHOCTH COIUAILHBIX HABBIKOB O0YUYAIOIIHXCSI.
OO01enue:

— BOCTIIPUHUMATh U (OPMYIHPOBATH CYXKICHHS B COOTBETCTBHUHM C YCIOBHSIMH U LEISIMU
OOIIIEHH;

— $ICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHUCHBMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHHUSI 110 X0y PELICHHUs 3aa4l, KOMMEHTHPOBATH IOJIY4YCHHBIN Pe3yIbTar;

— B XO0JIe OOCYXIEHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOH TEMBI, MPOOJIEMBI,
pemaemMoi 3a/1a4n, BEICKAa3bIBaTh HJIEH, HAIICJICHHBIC Ha MIOMCK PEIICHUS;

— COIOCTAaBJIATh CBOM CYXJIEHUS C CYXKJIEHUSAMM APYrUX YYaCTHUKOB quajiora, oOHapyKUBaTh
pasyinuue U CXOJACTBO MO3ULIUKI;

— B KOPpEKTHOH Gopme HopMyIHpOBaATh PA3HOIIACHS, CBOU BO3PAKECHHUS;

— MPEICTABIATH PE3YAbTATHI PEIICHHS 3a/1a41, SKCIIEPUMEHTA, UCCIICIOBAHMS, TIPOCKTA;

— CaMOCTOSATENIbHO BBIOMpaTh (opMaT BEICTYIUICHHS € YYETOM 3a1ad MPE3CHTAllH |
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHUYECTBO:

— TMOHMMAaTh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIMBHUIYAIbHOH pabOTHI MpH
pelieHun yueOHbIX 3a/1a4;

— MpPUHUMATh LeJIb COBMECTHOHM JesTeNbHOCTH, IUIAHMPOBATH OPraHU3allli0 COBMECTHOM
paboThl, pacnpenensiTh BUIbI pabOT, JOroBapUBaThCs, OOCYXJaTh IMPOLECC U pPE3yibTar
paboThl; 06001IaTh MHEHUST HECKOJBKHUX JIIOJIEH;

— y4acTBOBaTh B TPYNIOBBIX (opmax palboThl (0OCYXIeHHsS, OOMEH MHEHHH, «MO3roBbIE
HITYPMBI» U UHBIE),

— BBINOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBHS C JPYTUMH UJICHAMHU
KOMAaH[Ipl; OLIEHUBaTh Ka4yecTBO CBOET0 BKJI3Ja B OOMMH MPOAYKT MO KPUTEPHUSIM,
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VYHUBEpCcaIbHBIC PETYJISATHBHBIC JEHCTBUS, OOECIeYMBAIOT (OPMHPOBAHUE

CMBICIIOBBIX YCTaHOBOK W )KHU3HEHHBIX HAaBBIKOB JTHMYHOCTH.

Camoopranu3anusi:

— COCTaBJIATh IUIaH, AJITOPUTM pELICHHs 3a/aud, BBIOMpPATh CIOCOO peLIeHHs € y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTpOJIb:

— BJIQJIETh HaBBIKAMH MTO3HABATEIBHON pedIIEeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JECHCTBHHA U

MBICITUTENBHBIX TPOIIECCOB, MX PE3YIIbTATOB;



— BJAJIETh CII0COOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS Tpolecca W pe3yiabTaTa peLIeHUs

MaTeMaTH4YeCKOM 3aJa4u,

— IPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPU PEIICHUM 3aJa4d, BHOCHUTH

KOPPEKTHUBBI B JESITENbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HailJIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLCHUBATHL COOTBCTCTBUC PEC3yJibTaTa LECJIN U YCIOBUAM, 00BACHATH IMPUYIUHBL JOCTUKCHUA

WIH HEJOCTHKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOJWTh OINMOKY, JaBaTh OIICHKY
IpUOOPETEHHOMY OIIBITY.

ITNIAHUPYEMBIE HNPEAMETHBIE PE3VJIbTATBI OCBOEHUA
CUHXPOHU3MPOBAHHOU ITPOTPAMMBI 3A KYPC 10 - 11 KJTACCA

[TpenmeTHbIe pe3ynbTaThl OCBOCHHUS padoUeil CHHXPOHU3UPOBAHHOHN paboyueil IporpaMMel

o MaremaTuke npeacrariens! 1 10 - 11 kimacca B pamkax KypcoB «AnreOpa v Havasa

aHaJIn3a» u ((FGOMeTpI/Iﬂ)).

OcBoenne y‘IC6HOFO Kypca «Anre6pa " HavalJla MaTCMAaTUYCCKOI'0 aHAJIM3a» Ha YPOBHC

CpCaAHCIO O6IH€FO O6paSOBaHI/I$I JOJIDKHO obecreynBaTh AOCTHUIKCHUC CIICAYIOIHNX NPEIAMCTHBIX

obp

a30BaTeNIbHBIX PE3yIbTaTOB:
K xonny o6ydenus B 10 kinacce oOydaronuiicss HOTyYUT CASAYIOLIUE MPEIMETHBIE

PE3yABTATHI IO OTENBHBIM TeMaM (eaeparbHON padodeid mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 HaYajla MAaTEMAaTHYECKOTO aHaTN3a» Ha 6a30BOM YPOBHeE:

Yucna 1 BEIYUCIIEHUS:

ONIEPUPOBATh TOHATHIMH: PAIMOHAIBFHOE U JCHCTBUTEIBHOE YHMCIIO, OOBIKHOBEHHAs M
JecsITUuHas ApoOb, IPOLEHTHI;

BBIMOJIHATE apU(METHUECKUE OIEepaldd C PAlUOHAIBHBIMU U JI€HCTBUTENBbHBIMU
qHClIaMU;

BBIMOJIHATE MPUOIMKEHHBIE BBIYMCICHUS, HCHOJIb3yd MpaBWia OKPYIJICHHS, JeNaTh
MIPUKUIKY U OLIEHKY pe3yJbTaTa BbIYMCICHUMN;

ONepUpPOBaTh MOHATHUAMHU: CTENEHb C IIEJIbIM IOKa3aTejeM, cTaHiapTHas (opMa 3amnucu
JNEMUCTBUTEIBHOIO YHUCIIA, KOPEHb HATypaJbHOW CTENEHM, HCIOJB30BaTh MOIXOSIIYIO
dopMy 3amucu JAEHCTBUTEIBHBIX YHCENl JJIs pELIeHHs NPaKTUYeCKUX 3agad M|
IIPE/ICTaBICHNS JaHHBIX;

OIIEpUPOBATh MOHATUSMH: CUHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBLHOIO YIJIa, UCIIOJIb30BATh
3aIUCh MPOU3BOJIBHOTO yIila Yyepe3 oOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHeHI/IH " HCPABCHCTBA:

OIIEpPUPOBATh IMOHATUAMU: TOKIECTBO, YPAaBHEHHUE, HEPABEHCTBO, LIEJIOE, PALMOHAIIBHOE,
HpPPALMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHHUE;

BBINIOJHATh ~ MpeoOpa3oBaHHsl ~ TPUTOHOMETPHUUECKUX  BBIpQXEHMH W pemiarth
TPUTOHOMETPUYECKUE YPABHEHUS;

BBITNIOJIHATh MpPeoOpa3oBaHUs IENbIX, PAllMOHANBHBIX U HWPPALUOHAIBHBIX BBIpAXKEHUHN U
peniaTb OCHOBHBIE THIBI LENBIX, PAalMOHAIBHBIX W HPPALUOHAIBHBIX YPaBHEHUH H
HEPaBEHCTB;

— HPUMCHATH YPaBHCHUA W HCPABCHCTBA JJIA PCIICHUA MATCMATHUUYCCKUX 3aJad M 3aaa4 U3

pa3aMyYHbIX 00JacTel HayKH U peaibHOM KU3HH;



MOACIIMPOBATh PCAJIbHBIC CUTyallUM Ha A3BIKC anre6p1>1, COCTAaBJIATb BBIPAXKCHUA,
YpaBHCHHUA, HCPABCHCTBA II0 YCJIIOBUIO 3aJadu, HCCICIOBATh IIOCTPOCHHBIC MOACIU C
HCITIOJIb30BAHHECM allllapara anre6pH.

OyHKIIUU U TpaQUKH:

OIIEPUPOBATH MOHATUAMHE: (QYHKIUS, CIIOCOOBI 3aaHusl (DYHKIIMH, 00JIACTh ONPEICIICHUS 1
MHOECTBO 3HaueHU QyHKIMH, rpaduk PyHKIIMH, B3aUMHO 0OpaTHBIE () YHKIINH;
OIEPUPOBATh TMOHSATHUSMHU: UYETHOCTh M HEYETHOCTh (YHKIUH, HYIUM (QyHKINH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

UCTOJIb30BaTh TpaduKy QYHKIMIA 1JIs1 pELIeHUs] ypaBHEHUH;

CTPOUTh W YUTATh IpadUKd JTUHEWHOW (QYHKIUH, KBAJAPATHYHON (DYHKIIMH, CTETICHHOW
(YHKITUH C [IEJIBIM TTOKA3aTeNIeM;

UCIOJIb30BaTh Tpaduku (YHKIUN Ui MCCICIOBAHUS IMPOLECCOB M 3aBUCHMOCTEH TpHU
pelieHrH 3a7ad W3 JAPYrMX YYeOHBIX NPEIMETOB W pEalbHOW JKU3HHU, BBIPAXKaTh
(dbopMyIamMu 3aBUCUMOCTH MKy BETHUYNHAMHU.

Hauama MaTeMaTH4eCKOro aHajan3a:

ONEPUPOBATh TMOHATUSMHU: TOCIEI0BATENLHOCTh, apumMeTnyeckass U TeoMeTpUYecKas
IIPOrpECcCu;

OTIepUPOBATH MOHATUAMU: OECKOHEUHO yOBIBaIOIasi TeOMEeTpUYecKasi porpeccus, cymma
0ecKOHEYHO yObIBAIOIIEei reOMETPHUYECKON IPOrPECcCHi;

3aJ1aBaTh NOCJIEA0BATEIbHOCTH PAa3IMYHBIMU CIIOCO0aMU;

HCII0JIb30BaTh CBOMCTBA IOCJEAI0BATENbHOCTEN U IPOrPECCHil JUIsl pPeleHUsl peanbHbIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHoXeCTBa U JIOTHKA:

ONEPHUPOBATH MTOHATUSMHU: MHOXKECTBO, OIEpalliN HaJl MHOKECTBAMM;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Ijs ONUCAaHUsA pealbHBbIX IPOLECCOB
U SIBJICHUM, IPU PEIICHUH 3aJ1a4 U3 IPYTUX y4eOHbIX NPEAMETOB;

OIEPUPOBATH MTOHATUSAMHU: OIIPEACICHNE, TEOPEMA, CIEACTBUE, 10KA3ATEIbCTBO.

K xonmy obyuenuss B 10 kiacce oOydarouuiics MONYyYUT CIEAYIOLIME IpeIMETHbIE

pe3yabTaThl 1O OTACTBHBIM TeMaM ¢enepaabHol paboyeil mporpamMmbl y4eOHOro Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOT0 aHaJIN3a» Ha YIJ1y0JIeHHOM YPOBHe:!

Yucna v BBIYUCIICHHUS:

CBOOOJIHO  OINEpUPOBATh  MOHATHSAMHU:  PAIlMOHAIBHOE  YHCIO,  OeCKOHEYHas
nepuoanyeckasi 1poob, MPOIEHTHI, UPPAMOHATIEHOE YHCIIO, MHOXKECTBA palliOHATBHBIX
U JCHCTBUTEIBHBIX YUCEN, MOIYJb JEHCTBUTEIHLHOTO YHCIIA;

MPUMEHATH APOOM W TIPOLICHTHI I PEIICHHs] TMPUKIATHBIX 3a7ad M3 Pa3InYHBIX
OTpaciel 3HaHUM U peanbHOU KU3HH;

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

CBOOOZHO OMEpUpPOBATh MOHSTHEM: CTENEHb C IENBIM I[OKazarejeM, HCIOIb30BaTh
MOAXOANIYI0 (hOpPMY 3aMUCH ACUCTBUTEIBHBIX YUCEI JJIs PEIICHUS] TPAKTHUECKUX 3a7a4
Y TIPE/ICTABIICHUS 1aHHbIX;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(PMETHUUECKU KOPEHb HAaTYpaJTbHON CTENIEHU;



CBOGOI[HO ONneprupoOBaTh NOHATHEM: CTCIICHD C pAllMOHAJIBHBIM ITOKA3aTCIICM,

CBOGOI[HO OIICpHUPOBATH IMOHATUAMMU: JIOFapI/I(I)M qucia, ACCATUYHBIC W HATypaJbHBIC
J0TapuQMmBbl;

CBOGOI[HO ONeprupoBaTh MOHATHUAMHU: CHUHYC, KOCHHYC, TaHT'CHC, KOTAaHI'CHC 4YHCJIOBOT'O
apryMeHTa;

OIIEPUPOBATH MOHATUSMH: apKCUHYC, apKKOCHHYC M apKTAaHI€HC YHCIIOBOTO apryMEHTa.

YpaBHEHMs U HEPABEHCTBA!

CBOOOJHO  ONEepUpOBaTb  MOHATHSAMHU:  TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCHJIbHBIE YPABHEHUS U YpPaBHEHUsI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;
IPUMEHATh pa3IMYHbIE METOJbl PELICHMs] palMOHAIBHBIX U JPOOHO-pallMOHAIBHBIX
YPaBHEHU, IPUMEHSTh METO/l HHTEPBAJIOB JIJIsl pEILIEHUS] HEPABEHCTB;

CBOGOI[HO OIICpHUPOBATH MOHATHAMHU: MHOI'OYJICH OT OHHOﬁ HepeMeHHOﬁ, MHOI'OYJICH C
HeNbIMi K03 GUIMEHTaMH, KOPHU MHOTOWIEHA, IMPUMEHSTh JIeJIeHHe MHOIOYJIeHa Ha
MHOT'OYJIEH ¢ OCTaTKOM, TeopemMy be3sy u Teopemy Buera ains pemienus 3anad;

CBOOOZHO OIEpUpPOBaTh MOHATUSIMM: CHUCTEMA JIMHEHHBIX YpaBHEHUH, MaTpula,
OIpeNIeIUTEeNb MAaTPULBl 2 X 2 M ero reoMeTpUYEeCKU CMBICH, UCIOJIb30BaTh CBOICTBA
onpenenurens 2 X 2 A BBIYUCICHHS €ro 3Hau€HHsl, NMPUMEHATh ONpPENeUTEeNN JUis
peLICHUsT CHCTEMbl JIMHEMHBIX YpaBHEHMH, MOJEIMPOBATH peajbHble CUTYallUH C
IOMOILBIO CHCTEMbl JIMHEHHBIX YpaBHEHUH, HCCIIEAOBaTh IOCTPOEHHBIE MOJEIH C
IOMOILBIO MaTPHI] U ONIpeesInTeNIeH, HHTEPIPETUPOBATh OJYYEHHBIH pe3ynbTar;
UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU /ISl IpeoOpa30oBaHus BEIPAXKEHUH;
BBIIIOJIHATH Hp606pa3OBaHI/I$[ YU CJIOBBIX BBIpa)KeHHfI, coacpiKammx CTCIICHU C
paLMOHATILHBIM IT0Ka3aTeleM;

UCII0JIb30BaTh CBOMCTBa norapudmoB JUISt npeoOpa3oBaHus
norapu(MUUECKUXBBIPAKEHUH;

CBOOOJTHO  ONEpUpOBaTh  MOHATUSAMHU:  HppalMOHAJbHbIE,  IOKa3aTeJIbHbIE U
J'IOl"apI/I(bMI/I‘-IeCKI/IC YpaBHCHUA, HAXOJUTh HX PCIICHHA C IMOMOMIBIO PaBHOCHUIIBHBIX
NIEPEX0I0B MM OCYIIECTBIISIS POBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE TPUTOHOMETpUYecKHe (GOpMynbl Uil  NpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJTHO OIEpUPOBaTh MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, HPUMEHSThH
HeoOXxonuMble (OpMyYJIbl Ul pEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX
YpaBHEHUN;

MOJICIUPOBaTh pEalbHbIE CHUTYallMd Ha $3bIKE alreOpbl, COCTaBIATH BBIPAKECHUS,
yYpaBHEHMsI, HEPABEHCTBA I10 YCIOBHMIO 3aJjau, WCCIEAO0BAaTh MOCTPOCHHBIE MOJIENU C
UCTIOJIb30BAHUEM arapaTa areOpsl.

OYHKIMY U TpadUKH:

CBOOOJTHO ONEpUPOBATh MOHATHAMU: (PYHKIHUS, CIIOCOOBI 3aJaHHsl (YHKLIHHU, B3aUMHO
oOpatHple  (YHKIMM, KOMIO3UIMUSA (GYHKUMH, Trpaduk QYHKIUH, BBIIOIHATH
3J7IeMeHTapHble IpeoOpazoBaHus rpaduKoB QyHKIMI;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: OOJACTh ONpPEAENCHUS M MHOXXECTBO 3HAUCHHM
GbyHKIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: YETHbIE U HEUETHBIE (YHKUUH, MEPUOJUYECKUE
(GyHKLIMHU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHM, MAKCUMYMBbl 1 MUHUMYMBbI (DYHKIIHH,
HauOoJIbIIIee M HaMMEHblIIee 3HaYeHEe (PYHKIIUU HAa IPOMEKYTKE;



CBOOOJHO ONEpPUPOBATh IMOHATHUAMU: CTENEHHas (YHKUIUS C HATypaJbHBIM U IIEIBIM
nokasarenemM, rpaduk CTeneHHON (YHKIUM C HATypajJbHBIM M LIEJbIM IOKa3aTeseM,
rpaduk KOpHS n-oil cTemneHW Kak (YHKIUKM OOpaTHOW CTENEHU C HaTypallbHbIM
MIOKa3aTeleM;

ONepUpOBaTh MOHATHAMM: JIMHEWHAs, KBaapaThyHas W JApoOHO-IMHeWHas (yHKUuUH,
BBITMOJIHATH 2JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPAPHUKOB;

CBOOOJTHO OTEPUPOBATH MOHATUAMU: MOKa3aTeIbHAsA U Jorapudmuueckas GyHKIHUU, UX
CBOIicTBa U rpadUKH, UCMOJIB30BATh UX IPa(UKH JIJIs pElICHHs YpaBHEHUN;

CBOOOJTHO ONEpPUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAss OKPYXKHOCTb, ONpEACTICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEHTa;

UCTIOJIB30BaTh rpaduku (YHKUMN JUIST UCCIIEAOBAHUS MPOLECCOB U 3aBUCHUMOCTEH IpH
pelIeHNH 3a7ad M3 JPYTHX Y4eOHBIX MPEIMETOB M peajbHON JKU3HHU, BBIPAXKATb
(dopMysaMu 3aBUCHMOCTH MEXAY BEIMUNHAMU;

Hauana MatemaTnyeckoro aHaiusa:

CBOOOJTHO OIEPHPOBATH MOHATHAMU: apu(pMETHUYECKass U TeOMETpHUYECKasi MPOrPecCHs,
0OECKOHEYHO yObIBarowas reoMeTpuyecKas nporpeccus, JIMHENHbIN U
OKCIOHEHIMAIBHBIN pPOCT, (opMysia CIOXKHBIX IPOLEHTOB, WMETh IPECTABICHHE O
KOHCTaHTE;

UCTIOJIB30BaTh MPOTPECCHH IS PEUICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;
CBOOOJHO ~ ONEpUPOBaTh MOHATHAMM:  I1OCIEAOBATENBHOCTb, CIIOCOOBI  3aJaHMs
MOCJIEI0BATEIBHOCTEH, MOHOTOHHBIE U OTPAaHUYEHHBIC MOCIEI0BATEIBHOCTH, TIOHUMATD
OCHOBBI 3aPOXKJICHHSI MATEMAaTHIECKOTO aHAIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX;
CBOOOJTHO ONEpUpPOBaTh MOHATUSAMU: HENpPepbIBHbIE (DYHKIMU, TOYKU pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI rpaduka QyHKINH;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIHS, HENpepbIBHAs Ha OTpe3Ke, MPUMEHSThb
CBOWCTBA HEMPEPBIBHBIX (YHKLUH U5 pelIeHHs 3a/1a4;

CBOOOJTHO OMEpUpOBaTh TOHSATHSIMH: TIEpBasi W BTOpas NPOM3BOAHBIC (DYHKIHH,
KacaTesbHas K rpaduky QyHKIUY;

BBIYUCIISITE TIPOM3BOJHBIE CYMMBI, TMPOU3BEICHHS, YaCTHOTO M KOMIIO3HMIIMU JABYX
(GyHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

HCIIOJIb30BaTh T'€OMETPUUECKUH M (PU3NYECKUI CMBICT MNPOU3BOJHON [UISl pPELICHMS
3a1a4.

MHuoxecTBa U JIOTHKa:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpalliy HaJl MHOKECTBAMU;
UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN alIapar JUisl ONMCAHUs PEAIBHBIX IIPOLIECCOB
U SIBJICHUM, IPU PEIICHUH 3aa4 U3 JPYTUX Y4eOHBIX MTPEIMETOB;

CBOOOJTHO ONEpHpPOBAaTh MOHATUSAMHU: OIpEJeNieHHe, TeOpeMa, ypaBHEHHUE- CIE/ICTBUE,
CBOWMCTBO MaTeMaTHYeCKOro OOBEKTa, J0Ka3aTeNbCTBO, PAaBHOCWIbHbIE ypaBHEHUS U
HEPaBEHCTBA.

K xoHmy oOyuenuss B 11 kiacce oOydarommuiics MOJIYYUT CIEAYIOLIUME IpeIMEeTHbIE
pe3ynbTaThl IO OTIENbHBIM TeMaM ¢eaepaibHO pabodeil mporpamMmbl yueOHOTo Kypca

«Anredpa 1 Hadyaja MaTEMaTUYECKOI0 aHAIN3a» Ha 0230BOM YPOBHe:

Yucna v BEIYMCICHUS:



ONEepUpOBaTh TMOHATHSAMHU: HATypaJlbHOE, LEJI0€ YHCIO, UCHOJIb30BaTh IPU3HAKU
JENMMOCTH TICJIBIX YHCEJI, Pa3jI0KEHHE YHWCIa Ha TMPOCThIE MHOXHUTEIH I PEHICHUS
3aja4;

OMEepUPOBATH MOHSATUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKA3aTelIeM;

OTIEPUPOBATH MOHATHIMU: JIOTapU(PM YKcia, AECATUIHbIE U HATYpaJIbHBIC JTOTapU(MBI.

YpaBHEHHUs U HEPABEHCTBA:

IPUMEHATh CBOWMCTBA CTEMEHUM JUIsl NpeoOpa3oBaHUs BBIPAXKEHUH, ONEPUPOBATH
MOHATUSAMM: II0KA3aTEIbHOEC YPAaBHEHHE U HEPAaBEHCTBO, pEIIaTbh OCHOBHBIC THIIBI
II0OKA3aTENIbHBIX YPABHEHUM U HEPABCHCTB;

BBINOJIHATE NPEOOpa30OBaHMsl BBIPAKEHUH, CcoAepXKalUX JOrapu(mbl, ONEepUpOBaTh
MOHATUSMH: JIOTapU(MHUUECKOE YpAaBHEHHE W HEPABEHCTBO, pEIIaTb OCHOBHBIC THIIBI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB;

HaXOJUTh PELICHUs IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUW M €€ pEIlEeHUE, UCIIONIb30BaTh
CUCTEMY JINHEHHBIX YPAaBHEHUH /U1 PELIEHUS PAKTUYECKUX 3a/1ay;

HaxOJUTh PEUICHUS IIPOCTEUIINX CUCTEM M COBOKYIIHOCTEH PAalMOHAIBbHBIX YPABHEHUH U
HEPABEHCTB;

MOJIEIUPOBATh pEAJbHbIE CUTyalldd Ha S3bIKE anreOpbl, COCTABJIATH BbIPAKEHUS,
YPAaBHEHUsI, HEPABEHCTBA U CUCTEMBI II0 YCIOBHIO 33Ja4M, MCCIEN0BATH IOCTPOCHHBIC
MOJIEJIN C UCIIOJIB30BaHUEM alllapara aareopsl.

OyHKIMH U TpadUKU:

ONEpPUPOBATh TOHATUSAMH: TepUOIUYecKas (YHKIHS, TNPOMEKYTKH MOHOTOHHOCTH
(GYHKIIUHM, TOUKH SKCTpeMyMa (QyHKIMH, HauOoJblllee ¥ HauMEHbIIIee 3HaYCHUS (PYHKIIMH
Ha NMPOMEXKYTKE, UCIOIB30BATh UX JJIS HCCIEeI0BaHUs (DYHKIINH, 3a]JaHHON TpapuKoM;
ONEepUpPOBaTh  MOHATHSMHM:  TpadUKM  IOKAa3aTeNbHOM,  JIOTapuPMHUUECKOH U
TPUTOHOMETPUUECKUX (yHKUUH, H300paxaTb HUX Ha KOOPAMHATHOM IUIOCKOCTH H
WCIIOJIb30BAaTh JJIs PEILICHUS] yPaBHEHUI U HEPABEHCTB;

n300paxkaTb HAa KOOPJAMHATHOM IUIOCKOCTH TpaduKH JUHEHHBIX YpaBHEHUH H
MCIOJIb30BaTh UX JUISl PEIIEHUs] CUCTEMBI JINHEWHBIX YpaBHEHU;

WCIIONB30BaTh Tpaduku (GYHKIUNA IS UCCIEIOBAHMS TPOIECCOB U 3aBHUCHUMOCTEH W3
JOPYTUX Y4EOHBIX TUCIUILINH.

Hauama MaTeMaTH4IeCKOro aHajamn3a:

OINEepPUPOBATH MOHATUSAMU: HEeTIpepbIBHAsA (PYHKIUS, TPOU3BOJHAS (PYHKIIMH, UCTIOIb30BATh
reoMeTpUUYECKUN U PU3NYECKUI CMBICI ITPOU3BOIHOM JIJIsl pelIeHus 3a/1ay;

HaXO/JUTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (QYHKIUH, BBIYMCIATH HPOM3BOJHBIE CYMMBI,
MIPOU3BE/ICHNUS, YACTHOTO (PYHKIIMIA;

UCIOJb30BaTh IPOU3BOJHYIO JJsi HUCCIeAOBaHUS (QYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSATH PE3YyIbTAaThl UCCIEI0BAHMS K TIOCTPOEHUIO IPa(hUKOB;
HCIIOJIB30BaTh MPOM3BOIAHYIO JUIS HAXOXIEHUS HAWIYYIIEro pEelIeHUs B NPUKIAIHBIX, B
TOM 4HCJIE COLMATIbHO-DKOHOMHUYECKHX, 3a/1a4ax;

ONEepUpPOBATh TMOHATUSMU: MEPBOOOpa3Has W HMHTErpaj, MOHMMATh T'€OMETPUYECKUN H
(bu3nyecKuil CMbICT UHTETpaa;

HaXOJUTh MEPBOOOPA3HbIE AIEMEHTAPHBIX (PYHKIMH, BBIUMCIATH MHTErpal Mo Qopmyne
Hrerorona—JleiiOnumna;



peliaTh NPUKIAIHBIC 3ada4i, B TOM YHUCIIC COLUMAIbBHO-3KOHOMHWYCCKOI0 " (1)I/I3I/I‘ICCKOF0
XapaxkTepa, CpE€aACTBaAMH MaTEMAaTUUCCKOI'O aHaIM3a.

K xonmy oOydenuss B 11 kmacce oOydYarOmIMiics TMOJIYyYUT CIACAYIOIIME TPEIMETHBIC

pe3yibTaThl MO OTACIBHBIM TeMaM QenepaibHoi paboyeil mporpammbsl y4eOHOro Kypca
«Anrebpa 1 Havyajga MaTEMAaTHYECKOTO aHAIN3a» HA YIIy0J1eHHOM YpOBHe:

Yucna 1 BEIYUCIIEHUS:

CBOOOJHO OINEpPHPOBATH TOHATHSAMHU: HATypaIbHOE W II€JI0€ YHCIIO, MHOXECTBa
HATYpaJIbHBIX U LIEJBIX YHCEN, UCIOJIb30BaTh MPU3HAKU IEIUMOCTH Lenblx uncen, HO/I
u HOK HaTypasIbHBIX YMCeN 7S pelIeHus 3a1a4, IPUMEHATh alroput™M EBkinna;
cBOOOJIHO ONEPUPOBATH OHATHEM OCTaTKa 110 MOYIIIO, 3alIUChIBaTh HATypaJIbHbIE YHCIIa
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJIHO OIEPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMILUIEKCHBIX
yKcell, NPEACTABIATh KOMIUIEKCHBIE YHCa B aureOpanyeckoil U TPUrOHOMETPUUECKON
¢dopme, BBITTOIHATH apUPMETHIECKHE OTIEPALMU C HUMH U N300pakaTh Ha KOOPIMHATHON
IJIOCKOCTH.

VYpaBHEHMS 1 HEPABEHCTBA!

CBOOOZHO  ONEpUPOBaTh  NOHATHUAMU:  UPpPALMOHAIBHBIE,  IIOKAa3aTEJIbHbIE U
Jorapu(pMUUECKUEe HEPABEHCTBA, HAXOAWTh MX PEIICHUS C IMOMOIIBI0O PABHOCHIBHBIX
IIEPEXOMI0B;

OCYILECTBIISATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUYECKOI'O YPaBHEHUS;
CBOOOJTHO ONEpUPOBATh IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HEo0Xo1uMble (OPMYIIBI ISl pEILIEHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX
HEPaBEHCTB;

CBOOOJHO ONEpPUPOBATh NOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB,
PaBHOCHJIBHBIE CHUCTEMBI M CHUCTEMBI-CIECJCTBHS, HAXOAUTh PEIICHHUS CUCTEMBI M
COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, I0KA3aTENbHBIX U JIOTapUPMUUECKUX
YPaBHEHUN U HEPABEHCTB;

pemath panuoHaJbHbIE, HWPpPALMOHAIBHBIE, I[IOKA3aTelbHbIE, JIOrapupMUUYECKHE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAILKNE MOAYJIN U ITapaMeTPBhL;
NPUMEHSTh rpaduueckue METOIbl JUIsl PEelIeHUs YpaBHEHUW UM HEPAaBEHCTB, a TaKkKe
3a/1a4 ¢ mapaMeTpamu;

MOJICIUPOBaTh pEalbHbIE CHUTYallMd Ha $3bIKE alreOpbl, COCTaBIATH BBIPAKECHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33/1a4¥, UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEJIM C UCIHOJB30BaHHWEM almapara ainreOpbl, HWHTEPHPETUPOBATH IOJIYUYEHHBIN
pe3yJIbTarT.

OYHKINY U TpadUKH:

CTpOUTH TpaduKU KOMIIO3ULUU (QYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO HCCIETOBAHUS U
CBOMCTB KOMITO3ULIMU ABYX (YHKIIMIA;

CTpOUTh TEOMETpHUYecKHe OoOpa3bl YpaBHEHHH U HEpPaBEHCTB Ha KOOPJIMHATHOU
IUIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;
MPUMEHSTh QYHKIUHU AJI1 MOJIETMPOBAHUS U UCCIIEI0OBAaHUS peabHbBIX MPOLIECCOB.

Hauana MaTemaTrnyecKkoro aHaamsa:



— WCHOJB30BaTh TMPOM3BOAHYIO HJsl HCCIENOBAaHUS (PYHKIUM HA MOHOTOHHOCTh H
IKCTPEMYMBHI;

— HaAXOAWTh HauOOJbIICEe U HAMMCEHbINIEE 3HAYCHHS (DYHKIIMU HEMPEPHIBHON HA OTPE3KE;

— UCHOJB30BaTh MPOM3BOAHYIO JJIs HAXOXKICHUS HAWIYYIIErO PEUICHUS B MPHUKIATHBIX, B
TOM YHCJIE COIUAIBHO-DKOHOMUYECKUX, 3a1adax, s ONPEICIICHUS CKOPOCTH U
YCKOpEHUS TpoIiecca, 3aIaHHoro GopMyson win rpadguxom;

— CBOOOZHO OIEPHPOBATH TMOHATUSAMH: TIEPBOOOpa3Has, ONpPENCIEHHBIA HWHTErpal,
HAXOJUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (QYHKIIMI ¥ BRIYUCIATH HHTErpal mo (Gopmyiie
Hrrorona—Jleiiouunma;

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

— HMETh NPEICTABICHHE O MAaTEMaTHYECKOM MOJICIMPOBAHUU Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHHIH,

— pemaTh NMPUKJIAJIHBIC 33/1a49H, B TOM YHCIIE COIUAITBHO-DPKOHOMUYIECKOTO U (PU3HUECKOTO
XapakTepa, CPeICTBAMH MAaTEeMaTHYECKOTO aHaJIH3a.

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

10 KJIACC Bba3oBblii ypoBeHb

Yucna v BIYMCIECHUS

Panmonanbhblie yncia. OObIKHOBEHHBIE U JIECTUYHbBIE IPOOU, IPOLIEHThI, OECKOHEUHbIE
nepuoauyeckue  apodu. Apudmernueckue omnepauMd ¢ palMOHAJIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
MPUKIIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUM U pealbHOM JKU3HH.

JleiicTButenpHble uncia. PanyoHanbHble U MppalMOHANbHBIE Yncia. ApupMeTHdecKue
orepanuy ¢ AEUCTBUTEIbHBIMU yHciaMu. [TpuOnmkéHHbIe BHIYMCIEHUS, TIPaBUIa OKPYTJICHUS,
MPUKUIKA U OIIEHKA pe3yJIbTaTa BEIYUCICHUM.

Crenens ¢ nenbiM nokasareneM. CtanaapTHas ¢opMa 3amucy JeHCTBUTEIBHOTO YUCIa.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcu  JEHCTBUTENbHBIX 4YHCEN I  pEelIeHUs
IIPAKTUYECKMX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuii KopeHb HaTypaibHOH creneHu. /[leiictBus ¢ apudmernyeckuMu
KOPHSIMHU HaTypaJbHON CTETICHH.

CuHyC, KOCUHYC U TaHT€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC
YHCIIOBOTO apryMeHTa.

VYpaBHEHHsI U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE TPeoOpa30BaHUS.

IIpeoOpa3oBanue TPUTOHOMETPUUYECKHX BbIpaXKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybI.

VYpaBHeHHMe, KopeHb YypaBHeHus. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meron
UHTEpBAJIOB. Pemenue nenbix u ApoOHO-pAallMOHANIBHBIX YpaBHEHMH W HepaBeHCTB. PerieHue
MpPPALMOHATIBHBIX YPAaBHEHHI U HEPABEHCTB.

Pemenne tpuroHoMerpudeckux ypaBHEHMi. [IpuMeHeHNE ypaBHEHMI M HEPAaBEHCTB K
pEeIIeHNI0 MaTeMaTHYECKHX 3a/1a4 U 3aJ1a4 U3 pa3jIMuHbIX o0JacTel HayKH U peasibHOM JKU3HH.

OyHKIMH U TpaduKu



dyHk1ws, cocoOsl 3ananus Gyakuun. ['paduk GyHkmn.

B3aumnuo o6parnbie pyHkuuu. O0macTh OnpeaeneHusl 1 MHOKECTBO 3HaYCHUN (DYyHKIINU.
Hymu @ynkiun. [IpoMexxyTku 3HaKOOCTOSTHCTBA. YETHBIC M HEUETHBIC (PYHKIIMH.

CrenenHast GyHKIHMS ¢ HATypaJIbHBIM | LIeTbIM TTOKa3arteneM. E€ cBolicTBa u rpaduk.

CBoiicTBa 1 rpauKk KOpHS N-Oi CTETICHHU.

Tpuronomerpuyeckass OKpPY>KHOCTb, OIpeleieHHEe TPUTOHOMETPUYECKUX (YHKIUN
YHUCJIOBOT'O APryMEHTA.

Havana maremaTnueckoro anaiamnsa

[TocnenoBarenbHOCTH, CIMOCOOBI  3aJaHUs  TOCIEAOBaTENbHOCTEl. MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass U TreoMeTpuYeckas Iporpeccuu. beckoHeuHO — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH T€OMETPHUUECKOM MPOTrpeccuu.
dopMyna CIOXKHBIX IIPOLEHTOB. lcrnonb30BaHUE IPOrpeccUM Ul PEIICHMs pealbHBbIX 3anad
MPUKJIIAHOTO XapaKTepa.

MHoXxecTBa U JIOTHKA

MHoxecTBO, onepanuu Haj MHokecTBamH. [narpammel Ditnepa—Benna. llpumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 aIapaTa JUisi ONUCAaHUs pPEeajbHbIX IPOLIECCOB M SIBICHHM, IpU
pemleHny 3ajad W3 JAPYruxX ydeOHbIX mpeameroB. OmpeneneHue, Teopema, CIIEACTBHUE,
JI0Ka3aTeNIbCTBO.

10 KJIACC Yruy0JieHHbIli ypOBEHb

Yucna v BBIYUCICHUS

Panmonansubie yncna. OOBIKHOBEHHBIE U JCCSITUYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE
nepuojuyeckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ul pellleH s MPUKIaIHbIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peallbHOU JKU3HHU.

JleiicTButenpHble yncna. PanyoHanbHble U UppaloHaibHble Yncia. ApumeTuueckue
onepaluuy ¢ JICUCTBUTEIBHBIMU 4YHCIaMU. MOJyib JEMCTBUTENBHOTO YHCIIA U €r0 CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCICHUS, TMpaBWIa OKPYIJIEHMs, TNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHHI.

Crenensb ¢ nensiM nokasatenem. bunom Hetotona. Mcnonbs3oBanue noaxonsuiei Gpopmel
3alUCH ACHCTBUTEIBHBIX YHCEI JUIsl peIIEHUs MPAKTUUECKUX 3a7a4 U MPEACTABICHUS JaHHBIX.

Apudmernueckuii KopeHb HaTypalbHOM cTemeHW U ero cpoictBa. CremeHp ¢
paloHaIbHBIM IIOKA3aTENIEM U €€ CBOMCTBA, CTEIEHB C IEHCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapupm umcna. CpoiictBa norapudma. JleciTHdHBIE M HATypajbHbIE JOTApU(MBI.
CuHyc, KOCHHYC, TaHIE€HC, KOTAHTE€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHEHHS 1 HEPABEHCTBA.

ToxnecTBa M TOXAECTBEHHbIE INpeoOpazoBaHMs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHUS U YPaBHEHHUS-CIIEICTBHUSI.

HepaBenctBo, pemienne HepaBeHCTBA. OCHOBHBIE METOJbI pELICHUS WEIbIX M JIpOOHO-
palMOHANbHBIX YPABHEHUI U HEPABEHCTB.

MHorounesns! OT OJHOW MEPEMEHHOM. J[eeHne MHOTOWIEHa Ha MHOTOWIEH ¢ OCTATKOM.
Teopema besy. MHorounens! ¢ nensiMu ko3¢ unnentamu. Teopema Buera. IIpeobpazoBanus
YHUCIJIOBBIX BBIPAXKEHUH, COIEPIKALINX CTENIEHU U KOPHH.

Wppatmonansupie  ypaBHeHUs. (OCHOBHbIE METOJbl PELIECHUS HMPPALUOHAIBHBIX



ypaBHeHu. [loka3zarenbHble ypaBHEHUS.

OcHOBHbBIE METO/IbI pELIEHMS TIOKa3aTeNbHBIX YpaBHeHUH. [IpeoOpa3oBaHyie BbIpaXKeHUH,
compepxammx Jjorapudmsl. Jlorapudpmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS
norapu(pMHUECKUX YPAaBHCHHIA.

OcHoBHBIE TpUTOHOMETpUUecKue ¢opmynbl. [IpeobpazoBaHne TPUTOHOMETPUUECKUX
BbIpaXXE€HUI. PermieHue TPUTrOHOMETPUYECKUX YpaBHEHUU. PelleHue cucrteMm JHMHEHHBIX
YpaBHEHUH.

Marpunia cuctembl JHUHEHHBIX ypaBHeHUW. Omnpenenutesb MaTpulbl 2X2, ero
F€OMETPUUYECKHI CMBICI M CBOMCTBA, BBIYMCIECHUE €r0 3HAYCHUS, MPUMEHEHHE OIpPEACIIUTENs
JUISL PELIEHUS] CUCTEMBI JIMHEUHBIX YPABHEHHUI.

Pemienne mnpukiagHbIx 3a7ady ¢ NOMOLIBIO CHUCTEMBbl JIMHEWHBIX YpPaBHEHHUI.
HccenenoBanue IMOCTPOCHHONM MOJEIM C IOMOIIBIO Marpull U onpenenutenei. Ilocrpoenue
MaTeMaTUYECKUX MOJEIIEH peaJbHOW CHUTyallMM C IIOMOIIBK) YpPaBHEHHU W HEPABEHCTB.
[IpuMeHeHrne ypaBHEHHMM W HEpPAaBEHCTB K PEIICHUI0 MAaTeMAaTHMYECKMX 3aJad W 3ajad M3
pa3INyYHbIX 00JacTel HAYKH U PeabHOM KU3HU.

OyHKIMH U TpaduKh

OyHKIMs, cnocoOsl 3aaanusa GpyHkuuu. B3anmuo oOparnbie ¢ynkimu. Kommnosunus QyHKIUA.
['paduk Gyaknmuu. DdnemMeHTapHbIe Tpeodpa3oBanus rpadukos GyHkmmii. O0IACTE ONpeaeTICHUS
¥ MHOXecTBO 3HaueHui ¢pyHkunu. Hymn pynkmun. [IpoMexxyTku 3HakomocTossHCTBa. YETHBIE U
HeuétHble (yHkmun. Ilepmommueckne Qynkiuu. I[IpomMexyTku MOHOTOHHOCTH ()YHKIIHH.
Maxkcumymbl 1 MHUHUMYMbI (QyHKIuu. Hambonbinee W HauMeHbIee 3HauYeHUS (QYHKIUU Ha
npoMexyTke. JIuHeiliHas, KBaapaTHuHas W JApOOHO-NMHMHEWHas (QYHKUUU. OJIeMEeHTapHOe
HCCJIEIOBAaHHUE U TTOCTPOCHUE UX IPpaUKOB.

CrenenHasi ¢yHKIMS ¢ HATYypaJbHBIM M LIeJbIM Noka3ateneM. EE cBoiicTBa u rpaduxk.
CpoiicTBa u rpaduk KOpHA n-oi CTelneHW Kak (PyHKIMM OOpaTHOM CTENeHH ¢ HaTypajJbHBIM
MIOKa3aTENEM.

[TokazarenbHas u Jorapupmuueckast yHKIMH, UX cBoMcTBa U rpaduku. Vcnonb3oBanue
rpagukoB QYHKIOMH A0S  pelleHuss ypaBHEHUH. TpuUroHomeTpuyeckass OKpPYKHOCTb,
orpeziesieHue TPUTOHOMETPUYECKUX (DYHKIIUI YHCIOBOIO apryMeHTa.

OyHKIMOHANBHBIE 3aBUCHUMOCTH B peajbHBIX IIpoleccax M sBIEHUSAX. ['paduxu
pEabHBIX 3aBUCUMOCTEM.

Hayana maremaTnueckoro aHanusa

ITocnenoBarenbHOCTH, CHoco0BI 3a/laHus MOCJIE0BATEIBHOCTEN. Meron
MaTEMaTUYECKON MHAYKIMU. MOHOTOHHBIE M OTPAaHUYEHHBIE I10CIIEI0BATEIIBHOCTH.

HcTopusi BOBHUKHOBEHUSI MaTEMAaTUYECKOTO aHallM3a Kak aHaiu3a OECKOHEYHO MallbIX
BEJIMYMH.

Apudmernueckas U reoMeTpuueckas mporpeccud. beckoHeuHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEYHO YOBIBAIOIIEH reoMeTpHUECKON MpPOTrpecCUu.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucno e. dopMmyrna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM [T PELIEHUs] pealIbHBIX 3aa4 IPUKJIAIHOTO XapaKTepa.

HenpepoiBHble (yHKIMM M HX cBoWcTBa. Touku paspbiBa. ACHMIITOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (QyHKIMI HENMpPEpBHIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUISl pEIICHUsS
HepaBeHCTB. [IprMeHeHne CBOMCTB HeNpephIBHBIX (GYHKIIHH JJIsl pelIeHus 3a/1a4.

IlepBass u BrOpass mnpousBoaHble (yHKUMU. OmnpeneneHue, TeOMETPUUYECKUI U
¢buznyeckuit CMBICT TIPOU3BOJHOW. VYpaBHEHHME KacaTeldbHOW K TrpapuKy (QyHKIHH.
[TpousBoaHble 3neMeHTapHBIX (QyHKUMHA. [IpousBomHAas CyMMBbl, NMPOU3BEACHMS, YaCTHOTO U



KOMITO3UITUHU (DYHKITHH.

MHokecTBa U JJOTHUKA

MHOXecTBO, Olepaluyd HaJl MHOXECTBAMU M HX cBoucrBa. Juarpammel Oinepa— Benna.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJisi ONUCAaHHUS PEAJbHbIX IPOLECCOB U
SABJICHUM, TIPU PEIICHUH 3aJlady U3 JPYruxX YydeOHBIX mnpenMeroB. OmpeneneHue, Teopema,
CBOICTBO MaTeMaTHUECKOro 00BbEKTA, CIEACTBHE, OKA3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHHUS.

11 KUJIACC ba3oBblii ypoBeHb

Yucna v BbIYKCICHHUS.

HarypanbsHslie u nensie yncina. [Ipu3Haku AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBOMCTBA CTEIIECHH.

Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHbIE JIOTapU(PMBI.

VYpaBHEHHUS U HEPABEHCTBA.

[IpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIIUX JIOTapU(MBI.

IIpeoOpa3oBanue BbIpAXKEHUH, COACPIKAIIMX CTENIEHH C PAllMOHAIbHBIM [TOKA3aTEJIeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHUU. PelieHne MpUKIagHBIX 33a4 C MOMOILIBIO CHUCTEMBbI
JUHENHBIX YpaBHEHUMH.

CucreMpl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a1ad U
3a]a4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U pealbHON KHU3HH.

OyHKIUYU U TpadUKy.

Oyukuus. [lepuogmueckue ¢GyHkuuu. I[IpoMeXyTKM MOHOTOHHOCTH — (DYHKIUH.
Makcumymbl 1 MUHUMYMBbl (yHKIuU. HaunOonbliee ¥ HauMeHbllee 3HaueHHWE (DYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U IPaPUKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U IpapUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMA A7 HUCCIEAOBAaHUS MPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEILIEHUH 3a]1ad U3 APYrUX y4eOHBIX MPEIMETOB U pealbHOM KU3HH.
Havana maTemaTHueckoro anaumsa.

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB JIJIsl pELIEHHs] HEPaBEHCTB.

[IpousBonnas ¢pynkiuu. ['eoMmerpuueckuil 1 GU3NYECKUN CMBICI TPOU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX (QyHKUIUNA. POpMYIIbl HAXO0XKIECHUS MPOU3BOJHOW CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIMHA.

[IpumeHeHre TPOM3BOAHONM K HCCIEIOBAaHUIO (PYHKUMH HAa MOHOTOHHOCTh U
sKCTpeMyMbl. HaxoxaeHrne HanOobIIero 1 HauMEHBIIEro 3HaYeHUs! GYHKIIMU Ha OTpE3Ke.

[IpumeHeHne TPOU3BOAHOM JUISl HAXOXACHHUS HAWIYyYLIEro PEIICHUs B IPHUKJIAJHBIX
3aja4ax, /IS OINpeieJIeHUs] CKOPOCTH MPoLecca, 3alaHHOr0 (OPMYJION WIH TpapUKOM.

[TepBoobpaznas. Tabauna nepBooOpa3HbIX.

Wurerpan, ero reomerpuyeckuil u ¢usnueckuil cMmbicii. BrlunciieHne uHTErpana mo
dbopmyne Herorona—JleiOnuiia.



11 KJIACC ¥Yriay0/ieHHbIH YPOBEHb

Yucna v BbIYKCICHHUS.

Hatypanbuble u nensle uucia. IlpuMeHeHune npu3HAKOB AETUMOCTU LENBIX YHUCEI,
HanOoybmMi oommii nenutensd (nanee — HOJl) m mHammensiee obmiee kpatHoe (nanee -HOK),
OCTaTKOB 10 MOAYJIIO, alropuTMa EBKina fis pemenus 3aaad B LENIbIX YUCiIax.

KommniekcHble uMcna. Anrebpavueckas W TpUroOHOMeTpudeckas (opMbl 3amucu
KOMIIIEKCHOTO 4Kcia. Apu(MeTHdyecKkrue ornepalnnun ¢ KOMIUIEKCHBIMU duciiamu. M3o00paxeHue
KOMIUIEKCHBIX YHCEJI HA KOOpAUHATHOM MtockocTh. Popmyiia Myaspa. KopHu n-oii cTenenu u3
KOMILUIEKCHOTO 4Hcha. lIpuMeHeHne KOMIUICKCHBIX YHCENl JUIA peieHHs (U3UYECKUX H
r€OMETPUYECKUX 3a1a4.

YpaBHEHMs U HEPABEHCTBA.

Cucrema M COBOKYIIHOCTb YPaBHEHMM M HEpPAaBEHCTB. PaBHOCWIBHBIE CHCTEMBI M
CUCTEMBI-CIIeZICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUIOHOMETPUUYECKUX YPABHEHUIH C IOMOIIBIO TPUTOHOMETPUYECKOI
OKPYXHOCTH. Pellienne TpuroHoMeTpu4eckiux HEPaBEeHCTB.

OCHOBHBIE METO/IbI PELICHHSI TOKA3aTEIbHBIX U JIOTApU(YMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHbIE ~ METOJbBl  pEIIEHHUS CHUCTEM U  COBOKYINHOCTEH  PallMOHAIbHBIX,
UppaMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU()MUIECKUX YPaBHEHHM.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

[IpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUYECKUX 3a1ad U
3ajjay U3 pa3iIMyHbIX O0JacTell HayKM M peaJlbHOM JKU3HU, HMHTEPIpeTanuss HOJyYEeHHBIX
pE3yJIBTaTOB.

OyHKIMYU U TpadUKy.

I'paduk xomnozunuu Qyskuuid. ['eomerpruueckne oOpa3bl ypaBHEHHI M HEPABEHCTB Ha
KOOPAWHATHOW INIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U IPaUKH.

I'padnueckue meroabl pelieHHUs ypaBHEHHH U HepaBeHCTB. ['paduueckue meToms
peleHus 3a4a4d ¢ mapaMeTpaMH.

Hcnonb3oBanue rpadukoB (QyHKIMA A HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.
Hauvana mareMaTnyeckoro aHaausa.

[IpumeneHne TPOU3BOAHONW K HCCIEAOBaHWIO (YHKIMH HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHne HauboIbIIero 1 HauMEeHbIIEro 3HaYeHU I HeTpepbIBHOM (PyHKIIMK Ha
OTpE3KE.

[IpumeneHne NPOM3BOAHOM JUIsl HAXOXACHUS HAWJIY4YlIero pelieHus B MPHUKIaJHBIX
3ajadax, Ui OIpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod wWin
rpauKoMm.

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

Nuterpain. ['eomerprueckuil CMbICI HHTETpana. Berancinenne onpenenéHHoro HHTerpaina
no popmyne Herotona—Jleitouuma.

[Ipumenenne wuHTErpajna Uisli HAaXOXACHMS IUIOMIAJeld IUIOCKUX (uryp u o0bEMOB
F€OMETPUYECKHX TEJ.



[Tpumeps! pemennii nuddepeHImaIbHbIX YpaBHEHUH. MaTemMaTiuiaeckoe MOoIeTuPOBaHNE
peabHBIX MPOIECCOB C MOMOIIBIO AU(PepeHInaTbHBIX YPaBHEHUH.



TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'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) (YUCIO
JacoB)

OcHOBHOE coJiep>kaHue pa3jienia (TeMbl)

MHOKeCcTBa paliOHATIbHBIX
1 JCHCTBUTEIBHBIX

urcel. PanmmoHansHBIC
YPaBHEHUS U HEPABEHCTBA

(14 )

MHOkK€eCTBO, ONIEpaIlMy Ha/l MHOYKECTBAMH.
/Inarpammbl Ditiepa—BenHa.
Panmonansubie yncia. OObIKHOBEHHBIE U
ecsATUYHBIE IPpOOU, TPOLICHTHI,
OeCKOHEUYHbIEC IEPUOANYECKUE APOOHU.
ApupMeTHUECKHUE OTIEPALIUU C
[palMOHAIBHBIMU YU CIIaMHU,
[peoOpa30BaHus YHCIOBBIX BBIPAXKEHUH.
[Ipumenenue apobeli u MPOIEHTOB AJIs
PEIICHUS TPUKJIAAHBIX 3371a4 U3 PA3TUIHBIX
OTpaciieil 3HaHUM U peaJbHON KU3HHU.
JleicTBuTENbHBIC YKClia. PaimonanbHbIe U
MPPALMOHATIBHBIE YHCTIA.
ApupMeTHUECKHUE OTIEpaIUU C

e CTBUTENbHBIMU YU CIIAMH.
[TpuGnkEHHBIC BHIYUCIICHHUS, IPABHIIA
OKPYTJIEHUS, IPUKUIKA U OLICHKA
[pe3yJIbTaTa BEIYMCICHUN.

To1ecTBa U TOXK/IE€CTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, pelieHue
HEepaBeHCTBAa. MeTo ] MHTEPBAJIOB.
Pemenue nensix u IpoOHO-pAIIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

MHOKECTBO JCHCTBUTEIBHBIX
YHCEI.

MHOTrO4JICHEI.

PanrioHanbHbIe ypaBHEHUS U
HEepaBEHCTBA.

CucTeMbl JTUHEHHBIX YpaBHEHU

(28 u)

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

Panronanehbie yncna. OObIKHOBEHHBIC U
NeCSITUUHBIE TPOOH, IPOLIEHTHI,
OCCKOHEYHBIC TTEPUOINUECKHUE IPOOH.
[Ipumenenue qpobeii v IPOIEHTOB IS
[peIeHUsT PUKIAAHBIX 3a]1a4.
JleiicTBuTENnbHBIC YKCa. PaniionanbHbie U
MppalMOHATIBLHBIC YHCTIA.
ApudmMeTHIECKHUE OTIEPAIUH C
NMEeNCTBUTENBHBIMU YUCIaMu. Mooyib
OelicmeumenbHo20 YUCia U e20 C8OLICMaa.
[TpubnmkEHHBIC BHIYUCIICHHS, IPABHIIA
OKPYTJICHUS, IPUKUKA U OLICHKA
[pe3yJIbTaTa BEIYMCICHUM.

OcHogHble Memoobl peuleHus Yeavix u
OPOOHO-PAYUOHATILHBIX YPABHEHULL U
Hepasencms. Muozounenvt om 0OHOU
nepemennou. /lenenue MHo2041eHa Ha
WmHocounen ¢ ocmamxom. Teopema be3y.
Mnozounenvl ¢ yenvimu kosghgduyuenmamu.
Teopema Buema.

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

6bIYUCIIEHUE €20 3HAYECHU, NPDUMEHEHUE




onpedenumerst 08 peuleHusi CUCmembl
uHeunbix ypasHenull. Pewenue
NPUKIAOHBIX 3a0a4 ¢ NOMOWBIO CUCTIEMbl
IUHEUHbIX YPAGHEeHUL

OyHKIMH U TpadUKH.
CTeneHs ¢ 1eIbIM
[MOKa3aTelieM

(69)

DyHKIUSA, CIOCOOBI 3aJaHusT (PYHKIUH.
B3aumno oOpathbsle pyHkiun. ['padux
(b yHKITHH.

O06acTh onpeieNieHust © MHOKECTBO
3HaueHui pyHkuuu. Hymn GyHkmm.

HeuéTHbIe QYHKIUU CTeneHb C LeIbIM
MOKa3aTeJIeM.

CrannaptHas popma 3arucu
neiictBUTenpHOrO uncia. MenonszoBanue
noxoaseit popmel 3anucu
NEeCTBUTENBHBIX YUCEN [Tl pEIICHUS
MPaKTUYECKHX 3a/1a4 U TpeCTaBICHUS
NTAHHbIX.

CreneHHast GyHKUUS C HATYPAJIbHBIM U

[IpoMexKyTKHM 3HAKOMOCTOSIHCTBA. YETHBIE 1

DOyHKIMU
u rpaduku. CreneHHas GyHKIMS
C 1enbIM nokaszarenem (12 4)

DyHKIHS, CTOCOOBI 3a/1aHus (YHKITUH.
B3aumHo oOpaTHbIE QYHKIIUH.
Komnosuyus ¢ynxyuii. I'paduk pyHkuuu.
DnemenmapHvle npeobpazoeaHus
epaguros ¢pynxyuii. O61acTh
OTIpeIeIeHUs] 1 MHOKECTBO 3HAUCHHI
¢ynkuun. Hynu ¢pynkuuu. [TpomexyTku
3HAKOIIOCTOSIHCTBA. YETHBIE N HEUETHBIE
¢byukuuu. Ilepuoouyeckue pynkyuu.

[ Ipomedicymru MOHOMOHHOCMU DYHKYUU.
Makcumymol u MUHUMYMbBL PYHKYUU.
Haubonvuwee u HaumeHnvuiee 3HayeHue
@yHKYUU HA NPOMeEdNCYmKe.

Vlunetinas, keaopamuunas u OpooHo-

uHetinas yukyuu. Inemenmaproe




LenbIM TokazateneM. E€ cBoiicTBa U rpaduk

uccedosanue U nocmpoeHue cpaghuros
DMUX YyHKYULL.

CTeneHs ¢ 1eJIBIM IToKa3aTesieM. burnom
\HvromoHa.

CreneHHast GyHKIHS C HATYPAJIbHBIM U
LIeIBIM IToKazarenaeM. EE cBoiicTBa u

rpaduk

IApudmMeTHIeCKu KOpEHb
N—OM CTEIICHHU.
HppannoHajibHbie
YpPAaBHEHUS 1 HEPABEHCTBA

(18 )

ApudmeTHuecKuii KOpeHb HaTypalbHOU
cTerneHu. JlelicTBus ¢ apupMeTHUECKUMU
KOpPHSIMH N—OW CTETICHH.

Pemenue nppauroHaabHbIX YPABHEHUN U
HEPABEHCTB.

CBoiicTBa ¥ rpa@uK KOpHS N-0M CTENEeHU

ApudmeTrdeckuii KOpeHb n-oi
CTEIICHH.

HppauroHanbHble ypaBHEHHS
(18 1)

ApudpMeTHIECKUl KOPEeHb HaTypaIbHOU
CTEIICHU U €ro CBOMCTBA.

[ Ipeobpazosanis HUCI0BbIX BbIPAICEHUL,
cooeparcauyux cmenenu U KOpHU.
WppannonanbHble ypaBHeHHs. OCHOBHbBIE
METO/Ibl pEIICHUS UPPaLlMOHATIBHBIX
ypaBHEHUN. PasHnocunvhbie nepexoovl 6
pewenuy uppayuUoHaIbHbIX YPAGHEHUU.
CBoiicTBa U rpaduk KOpHS n-0if cTeneHn
Kak (yHKIIMM OOpaTHOW CTEIIEHHU C
HaTYpaJIbHBIM I10Ka3aTeIEM

DOopMyIIBI TPUTOHOMETPUH.
Tpuronomerpudeckue
YpaBHEHUSA

(22 )

CHHYyC, KOCUHYC U TAHT'€HC YHUCIIOBOTIO
aprymeHTa. ApKCUHYC, apKKOCUHYC H
APKTaHI€HC YMCIOBOIO apryMeHTa.
TpuronomeTpuydeckas OKpy,HOCTb,
OIpeeICHUE TPUTOHOMETPUUECKUX
(byHKIMI yncioBoro apryMmenTa. OCHOBHBIE
TPUTOHOMETPHUYECKUE (POPMYIIBL.
IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BbIpa)XKeHU. Pemenne
TPUTOHOMETPUYECKUX ypaBHEHUN

Tpuronomerpuyeckue
BBIPAXKEHUS U YPaBHEHHUS

(22 4)

CHHYyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHHYC M apKTaHT'€HC YHCIOBOTO
aprymenTa. Tpuronomerpudeckas
OKpPY’KHOCTb, OIIPE/IETICHHE
TPUTOHOMETPUUECKHUX (YHKIIHI YHUCIOBOTO
aprymeHnTa. OCHOBHbIE
TPUTOHOMETpUUYECKHE (HOPMYIIBI.
[TpeobpazoBaHme TPUTOHOMETPUUECKHUX
BbIpaKeHUH. Perenne

TPUTOHOMETPUYECKHUX YPABHEHUI




[Toka3arenbHas GyHKLIMS.
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
lMemoOobl peutenus NOKA3AmenbHbIX
ypasHenui

Jlorapudmudeckast GyHKIHS.
Jlorapugmuueckue ypaBHEHHS

(18 )

Vlocapughm wucna. Ceoticmea nocapugma.
/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
ypasHenui. Pagnocunvhsie nepexoovl 6
CUEHUU J102aPUPMULECKUX YDABHEHUI

TTociienoBaTEILHOCTA U
MPOTrPECCUU
(6 9)

[TocnemoBaTenbHOCTH, CTIOCOOBI 3aaHUs
rmocneaoBareabHoCcTel. MOHOTOHHBIE
MOCJIEI0BATEIHLHOCTH.

ApudmeTrueckas U TeoMeTpudecKas
nporpeccuu. beckoneuHo yObiBaromas
reoMeTpHuUecKas mporpeccusl.

CyMMa OeCKOHEYHO YOBIBaroIen
reOMETPUUYECKOM MPOTPECCUH.

DopmyJia CIIOAKHBIX TPOLICHTOB.
Vcnionb30BaHKEe TPOTPECCUU IS PEIICHUS
[pEATbHBIX 3aJ1a4 MPUKJIATHOTO XapaKTepa

TTociaenoBaTenbHOCTHU
1 riporpeccud (10 )

[TocnemoBaTebHOCTH, CIIOCOOBI 3aJaHNUs
nocienoBarenbHocTel. Menoo
IMamemamu4eckol UHOYKYUU.
MOHOTOHHBIE U OTPAHUYEHHBIE
MOCIIeIOBATEeIbHOCTH. Mcmopus ananuza
OeCKOHEeuHO MATbIX.

ApudmeTrueckas U reoMeTpuyecKas
nporpeccuu. beckoHeuHo yObIBaromas
reomMeTpuueckas nporpeccus. Cymma
0ECKOHEUHO yOBIBAIOIIEH reOMETPUUECKOM
nporpeccuu. Jlunetinviii u
OKCnoHeHyuanbHull pocm. Yucio e.
DopmyJia CIIOAKHBIX TPOLIEHTOB.
Vcnonbp30BaHue MPOTPECCHH [T PELICHUS

[peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa




HenpepbiBHbIE QYHKIMH.
[TpousBoaHas (20 u)

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

Ilepeas u 6mopas npou3eoonvie GyHKYuuU.
OnpedeneHnue, ceomempuyeckuti u
usunecKuli cmulcit NPOU3BOOHOLL.
VYpasnenue xacamenvHotl k epaguxy
@yukyuu. Ilpouzeoonvle 21emMeHMAapHbIX
@yuxyuii. Ilpouzsoonas cymmet,
npou3eedeHUs, YacmHo20 U KOMROSUYUU

dyHryui

[ToBTOpeHue, 06001ICHNE,
cucTeMaTtu3anus 3HaHui (4

)

OCHOBHBIE MOHATHUS Kypca anredpbl U Havajl
MaTeMaTHueckoro ananusa 10 kiacca,
0000IIIeHNE U CUCTEMAaTH3aIHs 3HAHUH

[loBTOpEHME,
0000111eHHE,
cucTeMaTHu3alus 3HaHu!

(24)

OCHOBHBIE IOHATHUA Kypca aareopsl U
HayaJl MaTeMaTH4ecKoro aHaiumza 10
KJ1acca, 0000IIEHNE U CHCTEMATH3aIis

SHaAHUH




[TIOYPOUYHOE TEMATHUYECKOE IINTAHUPOBAHUE KYPCA AJI'EBPA N HAYAJIA MATEMATUYECKOI'O AHAJIN3A

10 KJIACC
basoBbiii ypoBensb (70 yacoB) Yrayogennbiii ypoBenb (140 yacos)

KonnuectBo wacos Tema ypoka Tema ypoka ‘ KommuectBo wacos
Tema: Muoscecmeo oeiicmeumenvHwix uucen. Muozounenwvt. Payuonanvnuie ypasnenusn u nepasencmea. Cucmemol nuneinvix ypasnenuii (14u /
284)

1 Hemens

2 MHOKeCTBO, OIlepaliy HaJl MHOKECTBAMHU.
/lnarpammsl Diinepa—BenHa. PaninonanbHble yncia.

I Ipumenenue meopemuko-uHONCeCMEEHHO20 2
annapama o1a pewenus 3a0a4d. Mooynv
OeticmeumenbHo20 YUcia U e2o c80UCmEd.

2 Heaeas

2 (OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, TPOLIEHTHI,
OECKOHEUHbIE IEPUOIUYECKUE IPOOH.
ApudmeTnueckre onepanuy ¢ pauoHaIbHBIMH
YKCIaMHU, IPE0O0pa30BaHMsI YMCIOBBIX BEIPAXKEHUH.

Mnocounenvl ¢ yenvimu kosghgduyuenmamu. 2
Mnozcounenvt om o0Houl nepemennou. Teopema
Buema.
3 Heneas
1 [TpumeneHue apobeii U MPOIIEHTOB IS PEIIeHuUs
IIPUKJIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUU U
€aJIbHOW JKU3HU.
1 /lelicTBUTENbHBIC Yncia. PalimonanbHbIE U
MppaLOHATIbHBIE YHCIIA.
MHnoeounenvt om 00HoOU nepemennou. /enenue 2
IMHO204IeHA HA MHO204IeH ¢ ocmamKkom. Teopema
be3zy.
4 nenenst

2 ApudmeTrndeckre oneparuu ¢ 1eHCTBUTEIILHBIMU
guciaamu. [IpuGamkEHHBIC BRIYUCIICHHS, IPABHIIA
OKpYTJIEHUS, IPUKUIKA U OIIEHKA pe3yybTaTa
BBIYHCIIEHHH.




Mampuya cucmemvl TUHEUHBIX YPAGHEHUII.
Onpedenumens mampuywvl 2 X2, e20 2e0MempuiecKull
CMBICTL U CBOUCMBA, BbIYUCIEHUE €20 3HAUCHUS,

S Hepeas

ToxecTBa U TOXKIECTBEHHbIE ITPEOOPa30BAHUS.
YpaBHEHNE, KOPEHb YPaBHEHUS.

Pewenue cucmem NuHeliHbX ypaguenuu. Ilpumenenue
onpedenumerns 0Jis peuleHUst CUCTNEMbl TUHEUHBLX
ypasHeHuil.

6 Hexeas

HepaseHncTBo, pemenue HepaseHcTBa. Meton
MHTEPBAJIOB.

OcHoBHble MemoObl peuwieHUuss yeavlx U OpPOOHO-
PAyUOHATbHBIX YPABHEHULL U HEPABEHCMS.

7 Hemeast

Pemenune nensix u ApoOHO-PAIMOHATBHBIX YPaBHEHUH
Y HEPaBEHCTB

Pewenue npukiaoHulx 3a0a4 ¢ NOMOWbIO CUCHEMbL
TUHEUNbIX YPAGHEeHUl

Tema: @yukyuu u epagpuxu. Cmenennas oynkuyus c yeavim nokazamenem (6u/ 12y)

8 Hegens

DyHKIMS, criocoObl 3a1anus GyHkIu. BzanMuo
oOpatuble pyHkuu. ['padpux pynkuun. Odnacth
OIpezesieHus] 1 MHOXECTBO 3HaueHU GpyHnkuuu. Hynu

byHKIIMHN

Komno3zuyus ¢hynxyuii. InemenmapHule
npeobpazosanus epadurxos QyHKyuil.

9 neneas

CranpaptHas (popma 3arucu AeHCTBUTEIBHOIO YHCA.
Hcnonp3oBanue noaxoasieit Gopmbl 3amucu
NEHUCTBUTENBHBIX YUCEN ISl PEIICHUS TPAKTHYECKUX
3a/1a4 U [IPEICTABIICHMS] JaHHBIX.




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

10 menens

Crenenb ¢ 1enbIM nokaszareneM. CreneHHast QyHKIUS ¢
HaTypaJbHBIM U LIEJIBIM NoKa3zareneM. E€ cBoiicTBa u
rpaduk

Vlunetinas, keaopamuunas u OpoOHO-TUHelHAas 2
dyHKyuu. Inemenmaproe ucciedosanue u

nocmpoenue epaghuxoe smux ynxyui. bunom
\Hvromona.

11 Henens

Tema: Apupmemuueckuii Kopenv n-oui cmenenu. Uppauyuonanvuvie ypagnenus (184 /184) + Y Ilokazamenvnan gpynkuusn. Iloxkazamenvnsie
ypasnenusn (10u)
+ Y Jlozapugmuuecxkan pynkuyusa. Jlocapugpmuueckue ypasnenusn (8 u uz 18 u)

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

Cmenens ¢ payuoHanbHbiM NOKA3amenem u eé 2
ceolicmea

12 nenens

ApudmeTnueckuil KOpeHb HaTYpaJbHON CTENEHH. [Ipeobpazosanus YUCI08bIX 8bIPANCEHULL,

codepofcau;ux cmenenu U KOpHU.

Iloxaszamenvuas ynkyus, eé ceolicmsa u epagux. 2

Ucnonvzosanue epaguka yHkyuu 0ns peulerus
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 nenenn




CTCIICHHU.

JletictBust ¢ apudMeTnueckuMu  KopHamu  N—oH|Ceoticmea u epaghux KoOpHs n-oi cmeneHu Kax

dyHKYUU 0OpAMHOU cmeneHy ¢ HamypaibHbIM
nokaszamesnem

[ lokazamenvHole YPAaeHERUA. Ocnosuvle Memoovl
pewerusl noKasamejabHblx ypaeﬂenuﬁ

15 wenens

PerieHre nppalMOHAIBHBIX YPABHEHUN U HEPAaBEHCTB.

[ loxazamenvHole YpPAa6eHEHUA. Ocroenvle Memoovl
pewEeHUSl NOKA3amejlbHblX ypaeHeHuzZ

16 Henens

Pemenue HppallMOHAJIBbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

Ulocapugm uucna. Ceoticmea nocapugpma.
lecsimuunvie u HamypaivHvle 102apugmol

17 wenens

Perienne nppalMOHAIBHBIX YPABHEHNUN U HEPaBEHCTB.

IIpeobpasosanue evipadiceHull, COOEPIHCAUUX
Jloeapughmol.

18 mexgens

CBoiicTBa u rpaduk KopHs N-0i cTenenu

[Ipeobpazosanue 8bIpadiceHul, COOePHCAUUX
noeapughmol

19 wegens

CBolicTBa U rpaguK KOpHsI N-Oi CTENEeHH

Ucnonvzosanue epaguxa ynkyuu 01 peuieHus
ypasHenuii

20 Hemens

Tema: Tpuzonomempuueckue eviparicenusn u ypasuenusn (22u /22y) + Y Jlozapugpmuuecrkan pynkyusa. Jlocapugpmuuecxkue ypasnenus (10u uz 18

)

Ulocapugmuueckasn gpynkyus, eé ceoticmea u epagux.




+ Y Henpepuvienvie ghynkyuu Ilpouseoonasn (124 uz 20 u)

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

Vloeapugpmuueckue ypaeneHus.

21 Hemens

aprymMeHra

APKCUHYC, AapKKOCHHYC UM apKTaHI'€HC YHCJIOBOTO

OcHosHble MemoObl peulenus 102apu@dMuiecKux
ypasHeHuil.

22 Hemeas

TpI/IFOHOMeTpI/I‘-ICCKaSI OKPYKHOCTb

OcHosHble MemoObl peulenus 102apUuPMUIecKux
ypasHeHull.

23 Hemenas

TpuroHomerpudeckas OKpyKHOCTb

PagHocunbHble nepexoobl 8 peueHuu
nocapugmuieckux ypagHeHuu

24 uenenas

YU CIIOBOT'O apryMeHTa

Omnpenenenue TPUTOHOMETPUYECKUX byHKIui

PagHocunbHble nepexoobl 6 peuenuu
nocapugmuieckux ypagHeHu

25 nemens

(OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI

Henpepuvignvie pynxyuu u ux ceovicmsa. Touxa
paspwiea. Acumnmomul epapuxos GyHKyuil.
Ceoticmea (hyHKYuUll Henpepbl8HbIX HA Ompe3sKe.

26 Henpeas

(OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

Memoo unmepeanos 0is peuleHus HepageHcms.




27 Henens

(OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI

I IpumeneHnue ceolcme HeNPEPLIBHbIX HYHKYUL OJisl
peutenus 3a0au.

28 Hemeas

[IpeoOpazoBaHne TPUTOHOMETPUUYECKUX BBIPAKECHUM.
PelieHrne TpUroHOMETPUYECKUX YPaBHEHUM

[lepeas u 6mopas npouzeo0Hvle QYHKYUU.
Onpeoenenue, ceomempuyecKuti U Gu3ULecKuti CMuici
npouU3600HOU.

29 gemens

[IpeoOpazoBaHne TPUTOHOMETPUUYECKUX BBIPAKCHUH.
PerieHre TPUrOHOMETPUYECKUX YPABHEHUI

Ypasnenue xacamenvhotl k epaguxy gynxyuu.

30 Hemeas

[IpeoOpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pemenne TpPUroHOMETPUYECKUX YPAaBHEHUN

I Ipou3eoonvie 31eMeHmapHblX QyHKYU.

31 uemens

Tema: Ilocnedoosamenvnocmu u npocpeccuu (6 u/ 10u) +' Y Henpepuvienvie pynxyuu. Ilpouseoonan (6u u3z 20 u)

[locaenoBaTeILHOCTH, CIIOCOOBI 3aJaHusd
[MOC/IEI0BATEILHOCTEM. MOHOTOHHEIE
[MOCJIEJOBATEILHOCTH

Memoo mamemamuueckou unoykyuu. MOHOTOHHBIEC U
OTpaHUYEHHBIE MOCIEA0BATENIbHOCTU. M cmopus
aHanuza OecKkoOHeuHo MaubiXx.

32 uenens

ApudmeTndeckass W TE€OMETpUYEeCKash MPOTPECCHUHU.
beckoHeuHO yOBIBaOIIas TeOMETpUYECKasi IPOTPECCHsl.
CymMma OeCcKOHEUHO YyOBIBAIOIICH TeOMETPUUECKOU
porpeccuu.




VIuneunoll u 9KCnoHeHyuanvbHoull pocm. Yucno e.
Hcnonvzosanue npozpeccuu 015 peuieHus peaibHblX
Baoau npukiadHo2o xapakxmepa

33 Hepenn

@Dopmyna  CIOXKHBIX nIpoueHToB. lMcnons3oBaHue
[IPOTPECCUM I pELIEHUs  PEaJbHBIX  3a1a4
[IPUKJIAJHOIO Xapakrepa

/Ipou36o0mnbie 31eMeHmMapHblX YHKYUIL.

34 uenens

Tema: Ilosmopenue, 0606uienue, cucmemamuzauus snanuii (4 u/2q) + 'y Henpepuvienwvie gpynkyuu. + Ilpouseoonas (2u uz 20 u)

2

OcHOBHBIE TOHATHS Kypca anreOpsl ©  Haydalj
MaTeMaTHyeckoro aHamm3a 10 kimacca, 0000IeHNE U
crcTeMaTH3als 3HAHWI

/Ipou3zeoonas cymmul, npouseeoenus, 4acmHo2o0 u

KoMno3uyuu OyHKyul




TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA

11 KJIACC

basosblii ypoBenb (102 yacoB)

Yruy0JieHHblii ypoBeHb (136 yacos)

Hasanue paznena (Tembl)
(4ncio yacoB)

OcHOBHOE coJiep>kaHue pa3zelia (TEMBbI)

HasBanue pa3zaena (Tembl) (YUCIO
JacoB)

OcHOBHOE coJiep>kaHue pa3jiesia (TEMbI)

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

CreneHb ¢ palrOHAJIBHBIM IIOKa3aTCICM.

CBoiicTBa cTeNeHHU.

[IpeoOpa3zoBanue BhIpaKEHUH,
CoJIepXKalINX palMOHAIbHBIEC CTEIICHHU.
[TokazarenbHbIC YpaBHEHUS U
HEpaBEHCTBA.

[TokazarenbHast pyHKLIHA, €€ CBONWCTBA U

rpaduk

Jlorapudpmudeckas
(pynxuus.
JIorapudpmudeckne
YPABHEHUS M HEPaBEHCTBA
(12 u.)

Jlorapudm yucna. [lecaTuunpie u
HaTypaJbHbIE JOraprU(MBbI.
[IpeoOpazoBanue BhIpaKEHUH,
CoJIeprKaNIuX Jorapu@mel.
Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA.

Jlorapudgmuueckas GyHKIus, e
CBOIcTBa U rpaduk

HppanuonanabHbIe,
MOKa3aTeJbHbIC U
sorapu(pMmudecKue
HepaBeHCTBA (24 4.)

OCHOBHBIE METO/IbI pELICHUS
MOKA3aTeIbHBIX U JOrapu()PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI pELICHUS
MPPALMOHATIbHBIX HEPABEHCTB.
['paduaeckue MeTombI pemIeHust
MPPALMOHATIbHBIX, T0KA3aTEIbHBIX U
norapu(MUUECKUX YpaBHEHUN U
HEPaBEHCTB

Tpuronomerpuyeckue
(pyuxuuu u ux rpagukm.
Tpuronomerpuyeckue
HepaBeHCTBa (94.)

Tpuronomerpuueckue QyHKIMH, UX
CBOWCTBA U IpadyKu.

IIpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

I'paduxu
TPUTOHOMETPHYECKHX
(pyHKumiA.
Tpuronomerpuveckue
HepaBeHcTBa (16 4.)

Tpuronomerpudeckne QyHKINU, HX
CBOMCTBA U IrpauKu.

OT060p KOpHEN TPUTOHOMETPHUUECKHUX
YPaBHEHUH € IOMOLLBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH.
Perienue TpUroHOMETPHUUECKUX
HEPaBEHCTB

Kommnuiexkcubie yncia (10 4.)

KommnekcHble uncna. Anredpandeckas
U TpUrOHOMeTpUYecKasi GOopMbl 3alKICH
KOMILJIEKCHOT'O YHCIIA.
ApudmeTnueckue oneparuu c
KOMIIJIEKCHBIMU YHCJIaMHU.
N3o0pakeHne KOMIJIEKCHBIX YHCeIT Ha




KOOpAMHATHOU Iu10cKocTH. PopMyna
Myaspa. KopHu n-oii crernenu u3
KOMIUIEKCHOTO YHUCIIA.

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

IIpousBoaHas.
IIpumenenue
MPOU3BOAHOM (24 4.)

HenpepsiBable hyHKIIH. MeTo
WHTEPBAJIOB JUIS PEILICHKS HEPABEHCTB.
[TponsBonHas GyHKIUY.
['eomeTprueckuii 1 GU3NYECKUIN CMBICI
MPOU3BOIHOM.

[Tpou3BoHBIE AIE€MEHTAPHBIX (PYHKIINH.
ITpon3BoaHast CyMMBI, IPOU3BENCHNUS,
yacTHOro ¢pyHkuuil. [Ipumenenue
IPOM3BOIHON K UCCIIEIOBAaHUIO (PYHKIIMIA
Ha MOHOTOHHOCTB U DKCTPEMYMBI.
Haxoxxnenue

HauOO0JIBIIEr0 U HAMMEHbBIIETO 3HAYCHUSI
¢ynkuuu Ha otpeske. [Ipumenenue
IIPOU3BOJHOM JUISl HAXOXKICHUS
HAWIY4YIIEro pEeLICHMs B IPUKIIAIHbBIX
3a/1a4ax, s ONpPEIEIeHUsI CKOPOCTH
npoiiecca, 3aJJaHHOro (opMyIIoi Uiu
rpaduxkom

HccaenoBanue pyHKuu ¢
MOMOIIbI0 MPOU3BOAHOM (24 4.)

[IpumeneHnue npou3BOIHON K
UCCIIeIOBaHMIO (YHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxenne HanbonpIero u
HAUMEHBIIIETO 3HAUCHUS
HETPEPHIBHON (YHKIIMU HA OTPE3KE.
[TpumeneHne MpoOU3BOIHON JUIS
HAXO0X/ICHNS HAaWIY4IlIero pemeHus B
MPUKJIAIHBIX 3a7a4ax, sl ONPeIeICHUs
CKOPOCTH M YCKOpPEHUs Ipoliecca,
3agaHHOrO (popMmyoi uinu rpadgukom
Kommozumus GpyHKImii.
['eomerpuueckue oOpas3sl ypaBHEHUH U
HEPaBEHCTB HA KOOPAMHATHOU
IIJIOCKOCTH.

HNuTerpaJ u ero
npumenenus (9 4.)

[TepBoobOpaznas. Tabnuma
epBOOOPa3HBIX.

WHTerpail, reOMETpUYECKUN U
buznyecKkuit CMBICT UHTErpaa.
Brruucnenue nunterpana no gpopmyie
Hrrorona—JleiiOHuna

IlepBooGpa3nas u uaTerpadx (12
4.)

ITepBooOpazHasi, OCHOBHOE CBOMCTBO
nepBooOpasHbIX. [lepBooOpa3Hbie
arieMeHTapHbIX (GyHKuMi. [IpaBuna
HaXO0X/IEHUS NEPBOOOPA3HBIX.
Wurerpai. I'eoMeTpru4eCcKuii CMBICI
MHTEerpaia. Beraucienue
OIpeIeNIEHHOT0 HHTErpaia o hopmyie
Herotona — Jleitbuuna.

IIpumeHeHne nuHTErpana s
HAXO0XIECHUS TUIoUaiel TUIOCKUX PUTyp
U 00bEMOB reOMETPHUYECKUX Tell.
ITpumepsl pemenuit




nuddepeHInaIbHBIX YPaBHCHUM.
MaremaTuueckoe MOAECIMPOBAHUE
pEaTbHBIX MPOIECCOB C TOMOIIBIO
TG depeHIaIbHbIX YpaBHEHUN

Cucrembl ypaBHeHuii (12
4.)

CucreMbl TUHEUHBIX YPaBHEHUH.
Pemenue npuknaaHeix 3aga4

C IOMOILBIO CUCTEMBI JIMHEHUHBIX
YpaBHEHUM.

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeIbHbBIX, JOrapu(PMUUECKUX
YpaBHEHUH U HEPABEHCTB.
Hcnons3oBanue rpadukoB GyHKIUN AJs
peueHusl ypaBHEHUN U CUCTEM.
IIpruMmeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHX
3a[a4 U 3a]1a4 U3 pa3IUvHbIX 00JIacTei
HAyKU U PEAIbHON KU3HU

Cucrembl paliiOHAIbHBIX,
HPPALMOHATBHBIX
MOKA3aTeJbHBIX H
JIorapu(pmMuYecKUX ypaBHEeHUI
(12 4.)

CucreMa ¥ COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIE/ICTBUSL.

OCHOBHBIE METO/bI PELIEHUS] CUCTEM U
COBOKYITHOCTEH pallOHAIbHBIX,
UPpaLMOHATIbHBIX, I0KA3aTEIbHBIX U
norapupMUUECKUX YpaBHEHHIA.
IIpuMeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELIECHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3INyYHbIX 00JacTel HayKH U pealbHOMI
JKU3HU, UHTEPIIPETALUs OJy4YEHHBIX
pe3ynabTaToOB

HarypanbHblie H HejIbIe
uncaa (6 4.)

HarypaneHble 1 Lienble yucna B 3a7a- 4ax
W3 peaIbHOM )KU3HH.
IIpr3HaKu AETUMOCTH LEIbIX YHCEI

HarypaJjibHble U 1eJibie
yucaa (10 4.)

HarypanbHble u 11enb1e yncna.
[IpuMeHeHne NMpU3HAKOB ACITUMOCTH
uenbix yncen, HOJ[ u HOK, octaTtkoB
10 MOAYJII0, anroput™Ma EBkinaa nis
penieHus 3a/1a4y B HENbIX YHCIAX

3anaum ¢ napamerpamu (16 u.)

PanmonaneHble, HppalmoHaibHbIE,
MOKa3aTelbHbIe, TOTapU(PMUUECKHUE U
TPUTOHOMETPUYECKHE YPABHEHHUS,
HEPaBEHCTBA U CUCTEMBI C TapAMETPAMH.
[TocTtpoenue u uccienoBaHue
MaTeMaTUYeCKUX MOJIENEeH peaabHbIX
CUTYallHil C MOMOIIBIO YPAaBHEHUH,
CHUCTEM YpaBHEHUH U HEPABEHCTB C
napamMeTpamMu

[loBTOpEHMe, 00001IeHNE,
cHCTeMaTH3alus 3HAHUI

(18 u.)

OCHOBHBIE TIOHATHS Kypca alreOpbl 1
HayaJl MaTeMaTHIeCKOro aHaJIn3a,
000011IeHrE U cUCTEMATU3ALUA 3HAHUNA

IloBTOpEHue, 00001eHNE,
cucreMaTusanus 3HaHuil (124.)

OCHOBHBIE TIOHATHS U METOBI Kypca,
000011IeHrE U CUCTEMATH3AIAA 3HAHUHA




[TIOYPOUYHOE TEMATHUYECKOE IINTAHUPOBAHUE KYPCA AJI'EBPA U HAYAJIA MATEMATUYECKOI'O AHAJIN3A

11 KJIACC
Bba3zosbiii ypoenb (102 yaca) Yray6JieHnsblii ypoBeHb (136 yacos)
KonnuectBo wacos Tema ypoka Tema ypoka ‘ KommuectBo wacos
Tema: Yucsa u Bprunciaenus (15/20 4.)
1 menensn
1 Harypanbnsle u nensie yucia. [Ipusnaku nenumoctu
LEJIBIX YUCel
[IprMeHeHrne MPU3HAKOB AETMMOCTH IENIbIX YHCEl, 1
HOK, HO/I, ocTaTKOB 110 MOYJIIO, JITOPUTMA
EBkiuga U1t penieHus 3a/1a4 B LeJIbIX YnciIax
2 CrerneHb ¢ pallMoOHAIbHBIM ITOKa3areneM. CBolicTBa
CTCTICHH.
2 Heaeas
1 CreneHs ¢ pallMOHAIbHBIM MOKa3atenaeM. CBONCTBA
CTETICHHU.
KomruiekcHble uncna. Anredpandeckas u 1
TPUTOHOMETpUYECKask (OPMBI 3aITUCH KOMILJIEKCHOTO
qrcra.
2 [TpeoOpa3oBaHue BEIPAKEHHNA, COACPIKAIIIX
AI[MOHATIbHBIC CTETICHH
3 Heneas
1 Jlorapudm yucna.
ApudMmeTrnuecKre onepalnnuu ¢ KOMIJIEKCHBIMU 1
YHCIIaMHU.
2 JlecsITHUHBIC W HATYPaJTbHBIE JIOTAPHU(PMBI
4 Hemeasn
3 [TpeoOpa3oBaHue BBIpaXKEHUH, COAEPKAIINX
iorapu@msl
300pakeHre KOMITJIEKCHBIX YHCEN Ha 1
KOOpAWHATHOU 1u1ockocTH. @opmyna Myaspa.




5 Henens

[IpeobpazoBanue BoIpaKEHUM, COAEPIKAIIUX CTETICHH C
palrioHaIbHBIM TOKA3aTEJIEM.

KopHu N-0ii cTeneHn u3 KOMIUIEKCHOTO YHCIIA.
[ [pMeHEHNE KOMIUIEKCHBIX YUCEIN JUIsl PELICHUS
(bU3MUECKUX U TEOMETPHUYECKUX 3aj1ad.

Tema: YpaBHeHusi U HepaBeHCTBa (24/32)

6 Heneas

CucreMa 1 COBOKYITHOCTh YpaBHEHUI 1 HEPABEHCTB

PaBHOCHMIBHEIE CHCTEMBI H CUCTCMBI-CJICACTBHA.
PaBHOCHIBHBIE HCPABCHCTBA

7 Heneas

[IprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB

OTOOp KOpHEH TPUTOHOMETPUYECKUX YpaBHEHHH C
[MOMOINBI0 ~ TPUTOHOMETPUYECKOM  OKPYKHOCTH.
PelieHrne TpUroHOMETPUYECKUX HEPABEHCTB

8 Hegens

TTokazaTeapHEIC YpaBHCHHA U HCPABCHCTBA.

OCHOBHEIC MCTOABI pCHICHUA MMOKA3aTCIbHBIX U
J'IOI‘apI/I(I)MI/ILIeCKI/IX HCPABCHCTB

9 HenmeJs

Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA

OCHOBHBIE METO/IbI PEIICHHS UPPALUOHATBHBIX
HEPABEHCTB.

10 nexenn

CucteMbl TUHEHHBIX YPaBHEHHH.

PemreHne npuKIIagHbIX 3a/1a4 C IOMOIIBIO CHCTEMBI
JIMHEHUHBIX YPABHEHUM.




(OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHaIbHbBIX, HPPALMOHAIIBHBIX,
[OKa3aTeIbHBIX U JOrapu(OMUUYECKUX YpaBHEHUN

11 nenens

[IprMeHeHre ypaBHEHUHN K PELICHUI0 MaTeMaTHYeCKUX|
Bajad W 3a7ad M3 PA3NUYHBIX OOJacTe Hayku u
[peaIbHOM KU3HU

(OCHOBHBIE METOJIBI PEILICHUS CUCTEM U
COBOKYIIHOCTEW pallMOHAIbHBIX, UPPALMOHAJIBHBIX,
[oKa3aTeIbHbIX U JIOrapu(MUUECKUX YPAaBHEHUH

oOJacteil HayKu U pealibHOM JKU3HU

12 wegens
[[puMeHeHHe CUCTEM  YpPaBHEHMH K  PEUICHHIO
MATCMATHYCCKUX 3a1a4 H 3a1a4 nu3 paBJII/I‘-IHI)IX

YPaBHeHI/Iﬂ, HCPABCHCTBA U CUCTEMbI C IapaMCTpaMn

13 Hegens

HpI/IMCHeHI/Ie HEPaBCHCTB K PCHICHUIO MAaTCMATHYCCKUX|
Bajad M 3a7a4 M3 PA3NUYHBIX 00JacTeil Hayku U
[pE€aTbHON JKU3HU

[ [pMeHEeHNEe ypaBHEHUH, CHCTEM U HEPABEHCTB K
[PEIIEHNI0 MaTeMaTHUECKHX 3aJa4 U 3a7a4 U3
pa3IUYHbIX 001acTe HAYKU U peaslbHOM KHU3HH,

MHTCPIpETAlA IMTOJTYYCHHBIX PE3YJIbTATOB.

Tema: ®ynkuun u rpapuxu (18/24)

14 wengens

Oyukuus. [lepuognueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKITHH.

['paduk komnozunuu ¢pyHkuil. ['eomerpuueckue
00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPMHATHON
[JIOCKOCTH

15 Hegens

MakcuMyMbl 1 MUHMUMYMbI QyHKUuu. HanGonbuiee u




HauMeHbIlIee 3HaYeHNe (PYHKLINUN Ha IPOMEXKYTKE.

Tpuronomerpuveckue GyHKIUHU, UX CBOHCTBA U
rpaduku.

16 Hexgens

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U
rpad UK.

['padrueckue METObI PEUICHUS YPABHEHUH U
HEPaBEHCTB

17 wenens

[TokazarenbHast u orapudmudeckas GyHKIHH, UX
CBOMCTBa M rpaUKH.

['padrueckue METOIBI PELICHHUS 3a/1a4 C
napameTpamu

18 Hegens

Hcnonp3oBanne rpadukoB GyHKIMN IS peIICHUs
YPAaBHEHUH U JTMHEHHBIX CUCTEM.

['padryueckue METOAbI pelIeHHs 3a1a4 C
napameTpamu

19 Hexgens

Mcnonb3oBanue rpadukoB GyHKIMH ISl HCCIEI0BaHUS
[IPOLIECCOB U 3aBHUCHUMOCTEM, KOTOpPBIE BO3HHMKAIOT IIpH
peIlIeHNn 3a4a4 W3 JAPYTruxX Yy4eOHBIX MpPeIMETOB U
€aJIbHOW JKU3HU

cnonb3oBanue rpa¢ukoB QyHKIUN A5
MCCJIEIOBAHMSI POLIECCOB U 3aBUCUMOCTEN, KOTOPBIE
BO3HUKAIOT NP PELICHUU 3a]1a4 U3 IPYTHX YUYEOHBIX
[IPEIMETOB U PEAJIbHOM JKU3HH.

Tema: Hauana maremaru

yeckoro anaausa (30/40)

20 Hexeas

HenpepsiBable pyHKIIMU. MeTOA HHTEPBAIOB IS
pelIeHns] HEPaBEHCTB.




21 Hemeas

[MpousBonnas ¢pynkuu. ['eomerpuueckuii u
(U3UYECKUI CMBICIT IPOU3BOTHOM.

["'eomeTpruecKuil U PU3NIECKUN CMBICIT
[IPOU3BOAHOM.

22 Hemeas

[Tpou3BoAHBIE IIEMEHTAPHBIX (HYHKIIUN

[TpaBuna nuddepeHrpoBanus

23 Hemenas

@DopMynbl  HaXOXKAECHUS  IPOM3BOJAHON  CyMMB]
(b YHKITHI.

dopmyra Npou3BOAHON CIOKHON QYHKIIMU

24 genens

DopMyIbl HAXO0KICHHS IIPOU3BOJIHON MTPOU3BEICHUS U
4acTHOrO (DYHKIMH.

[IpuMeHeHne MPON3BOTHON K TOCTPOEHHUIO rpauKOB
byHKIIUHN

25 nemens

[IpumeHeHre MPOU3BOIHON K MCCIeI0BaHUIO0 (DYHKIUHN
Ha MOHOTOHHOCTB U OKCTPEMYMBI

BrinykiiocTs rpaduka GyHKIIMHM, TOUYKH repernda

26 nexeas

Haxoxx1eHre HanOoIbIIero ¥ HaMMEHBIIEro 3HAYeHUS
(YHKIIMM Ha OTpe3Ke

Haxoxaenrne HauboIbIIero 1 HaMMEHbIIEro
3HAYEHUI HENPEepPhIBHOM (DYHKIIMM Ha OTpe3Ke

27 ueneas

IlepBooOpasnasi. Tabnuia nepBooOpa3HbIX

HpI/IMeHeHI/Ie HUHTCrpaia ajid HaXOKACHU A i (ONENEY

MJIOCKUX QUTYP B 00BEMOB T€OMETPUIECKUX TEI




28 Hemens

MuTerpan, ero reoMeTpu4eckuii 1 GU3NIECKUl CMBICI.
Bbruucnenne uHTerpana no Qopmysne HbroToHa-
JleiiOHMLa

[Ipumeps! pemenuit quddepeHImaIbHbIX YpaBHEHUH.
MaTteMaTryeckoe MOACIIMPOBAHUE PEATbHBIX
[IPOLIECCOB C MOMOUIbIO AU(depeHIInaTbHBIX
ypaBHEHU I

29 gemenas

[lpuMeHeHHEe  MPOM3BOAHOM  JUIS  HAaXOXKICHUS
HAWJTy4YlIeTO PpCHICHUA B MNPHUKIIAAHBIX 3aJadax, IJid
ONpeIe/ICHUsT ~ CKOPOCTH  MpoIecca,  3aaHHOIO
(bopMyIToit uitu rpaduKoM

HpI/IMCHCHI/Ie HpOHSBO,I[HOﬁ JJI HAXOXKACHU A
HAWJTY4YIICTO PCIICHUA B IPUKIIAJHBIX 3aJadax, OJId
OIIPCACIICHUA CKOPOCTH IIpoLecca, 3alaHHOTO

(dbopMyIoi uiu rpaduKoM

Tema: IloBTOpenue, 00001menne u

cucremaTusanus 3nanuii (15/20)

30 uemens

HOBTOpCHI/IC 10 TCMC ((I[eﬁCTBHTeHLHLIe quciaar»

[ToBTOpenue o teme «KoMIaeKkcHbIE YnCIa

31 uemens

[ToBTOpenue o teme «CreneHHas GyHKLIUA»

ppannoHaibHble YPaBHEHUS M HEPABEHCTBA

32 Hemess

[ToBTOpenue no reme «IlokazaTenbHas QyHKIUI»

IloxazaTenpHBIC HCPaBCHCTBA

33 uemens

[ToBTopenue no teme «Jlorapudmuyeckas GyHKIHS»




Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA

34 uenens

IToBTOpeHUE
b yHKIIHS

1o

TEMC

«Tpuronomerpuyeckas

TpUroHOMETPUYECKUE YPABHEHMS U HEPABEHCTBA




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

['eomeTpus ABISETCS OJAHUM U3 0a30BBIX KYpCOB HAa YPOBHE CPETHETO OOIIEro 00pa3oBaHMs, TaK
Kak oOecrieuuBaeT BO3MOXKHOCTh M3YYEHHUS IUCIHILIMH ECTECTBEHHO-HAYYHOH HANpaBJICHHOCTU H
NPEeIMETOB TyMaHMTapHOTO IMKia. Jlormyeckoe MbIIUIeHHE, (QopMupyeMoe TMpH H3yYCHUHU
00y4JaroIMMMUCS TOHATUHHBIX OCHOB F€OMETPUH, IIPU JI0KA3aTEIILCTBE TEOPEM M MOCTPOCHUH IETIOUKU
JIOTMYECKUX YTBEP)KACHUH NPH PEIICHUH I€OMETPUYECKUX 3a]ad, YMEHHE BBIIBHraTh U ONPOBEPraTh
TUIIOTE3bl HETMOCPEICTBEHHO HCIIOJIB3YIOTCS TPU pEIICHHM 337ad eCTECTBEHHO-HAyYHOTO IIMKJIA, B
YaCTHOCTU (PU3MYECKUX 3a7ad.

Llens ocBoeHust mporpamMmMbl yueOHoro Kypca «I'eomerpus» Ha 6a30BOM ypOBHe OOydYeHUS —
0011e00pa3oBareIbHOE H OOMIEKYIbTYPHOE Pa3BUTHE O0YUAIOIINXCS Yepe3 00ecIeueHe BO3MOKHOCTH
NpUOOpPETeHUs M KCIOJIb30BAaHMS CHUCTEMAaTHUECKUX TE€OMETPHUYECKMX 3HAaHUM W JICHCTBHUH,
crenu(pUIHBIX TEOMETPHH, BO3MOYKHOCTH YCTIEITHOTO MPOJAOJDKEHHUS 00pa30BaHuUs MO CHEIMATBHOCTSIM,
HE CBSI3aHHBIM C NPUKIAIHBIM HCIOJIB30BaHWEM TeoMeTpHH. Llenb ocBoeHus mporpamMmbl y4eOHOTO
Kypca «l'eoMeTpusi» Ha YrJay0J€éHHOM YpPOBHe — pa3BUTHE WHIMBHIYAIbHBIX CIIOCOOHOCTEH
00ydJaromuxcs MpyU U3Y4SHUU T'€OMETPUH, KaK COCTaBIIIONICH MpeAMETHOH obnacth «Maremaruka u
uHpOpMaTHKa» Yepe3 oOecreueHne BO3MOXXHOCTU NMPHOOPETEHHS M HCIOJIb30BaHHs OoJiee TITyOOKHX
TeOMETPUYECKUX 3HAHUH M JEHCTBHH, CHEUU(PUYHBIX T€OMETPHUH, M HEOOXOAMMBIX IS YCHEIIHOTO
poheCCHOHATTLHOTO 00pa30BaHMsI, CBI3aHHOTO C UCIOIB30BAHUEM MATEMATHKH.

JlocTrokeHue eI OCBOSHUS POTrPaMMBbl 00ECTICUNBACTCS PEIICHHEM COOTBETCTBYIOIINX 3a/1a4.
[IpuoputeTHbIMU 3aauaMu OCBOE€HUs Kypca «['eomerpuu» Ha 6azoBom ypoBHe B 10—11 knaccax
SIBIISTIOTCSI:

— (opmupoBanue mpeACTaBICHUS O TEOMETPHH KaK YacTH MHUPOBOW KYJIBTYPHl M OCO3HAHHE €&
B3aMMOCBSI3U C OKPYKAIOIIMM MUPOM;

— (opMupoBaHHe NpeACTaBIEHUS O MHOTOIPaHHHMKAaX M TejaX BpallleHUs Kak O BaXHEUIIMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJISIONIMX OINWCBIBATH M HM3Y4aTh pa3HbIE SBICHUS
OKpY’KaroIIero MUpa;

— (opMupoBaHHe yMEHHs pACHO3HABATh Ha 4YepTekKax, MOJENAX M B peaJbHOM MHpe
MHOTOTPaHHHKH U TeJla BPaIICHUS;

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

— (opmupoBaHre yMEHHS ONEPUPOBATH OCHOBHBIMH IOHSTHSMH O MHOTOTPAHHUKaX M Telax
BpAILEHNS U X OCHOBHBIMU CBOWCTBaMH;

— OBJIAJICHHE AITOPUTMAMH PEIICHHUS OCHOBHBIX THIIOB 33j1a4; (HOpMHUPOBAaHHE YMEHHUS MPOBOJINUTH
HECIIO)KHBIE JIOKa3aTeNbHBIE PACCY)KICHHS B XOJIE PEIICHUS CTEPEOMETPUUYECCKHX 3a/1a4 U 3a/1a4
C MPAKTHUYECKUM COJIEPKaHUEM;

— pa3BUTHE WHTEIUICEKTYaJbHBIX W TBOPUYECKHUX CHOCOOHOCTEH OOydJaromIuxcs, MO3HaBATEIbHON
aAKTUBHOCTH, UCCIIEIOBATEIILCKUX YMEHUH, KpUTHYHOCTH MBIIIUICHUS;

— ¢dopmupoBanne  (yHKIMOHATBHOW  TPaMOTHOCTH, PENICBAaHTHOM  T€OMETPHH:  yMEHHUE
pacro3HaBaTh MPOSBICHUS TEOMETPHUYECKHX TIOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIMSIX W NPU U3YYEHHUH JIPYTUX YUICOHBIX MPEIMETOB, TPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyIHMpOBaTh MX Ha SA3bIKE T'€OMETPUM U CO3J]1aBaTh
TE€OMETPHUECKUE MOJIEIH, NPUMEHSITh OCBOCHHBIM TI'€OMETpUYECKHUH ammapar Ajis perieHust



MPAaKTUKO-OPHEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH U OLICHUBAThH MTOJTyYCHHBIC PE3YIIbTATHI.

[TpropuTeTHBIMH 3aJa4aMH Kypca T€OMETPUH Ha YIVIyOJI€HHOM YpPOBHE, PaCIIUPSIONUMH U
YCUJIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SIBIISFOTCS:

— pacumMpeHHe TPEACTaBICHUS O TEOMETPHHM KaK 4acTH MHUPOBOWM KYJIbTYphl M (OPMHpPOBAHHE

OCO3HAHHMSI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIHMM MUPOM;

— (dopMupoBaHue TmpenCTaBICHHS O TNPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEWIIMX
MaTeMaTHYECKUX MOJEISX, TIO3BOJISIIOIIMX ONHCHIBATH W M3y4aTh pa3HbIC SBICHHSA
OKPY’KaloIIero MUpa; 3HaHUE MOHATUIHOTO amnmapara 1o pasaeny «CTepeoMeTpus» MIKOIbLHOTO
Kypca reOMeTpuH;

— q)OpMI/IpOBaHI/Ie YMCHUA BJIAACTb OCHOBHBIMH IMOHATUAMU O IMPOCTPAHCTBCHHBIX (1)I/II‘yan n ux
OCHOBHBIMHM CBOWMCTBaMH; 3HAaHUE TeopeM, (GOPMYJI M YMEHHE WX MPHMCHATh, YMCHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHHUS 3a/1ay;

— ¢opMupoBaHHE YMEHHsI pAaclo3HABaTh HA YEPTEkKaX, MOJCISIX W B pPEATBHOM MHUPE
MHOTOTPAaHHHMKH U TeJla BPAIllEHUs; KOHCTPYHPOBATh T€OMETPHUECKUE MOJICIIH;

— q)OpMHpOBaHI/Ie IMOHUMAaHHA BO3MOXHOCTH AKCHUOMATHYCCKOI'0 IMOCTPOCHUA MATCMATHYCCKUX
TeopHii; HopMUpOBaHIE TOHUMAHHSI POJIH aKCHOMATHKH TIPU MIPOBEICHUN PACCYXKICHUH;

— q)OpMHpOBaHI/Ie YMCHHA BJIaACTh METOAAMU JOKA3aTCIBCTB U aJITOPUTMOB PCIICHUA, YMCHUA UX
IIPUMCHATH, IMPOBOJAUTL JOKA3aTCIIBHBIC PACCYXICHHUA B XOAC PCHICHUA CTCPCOMETPUUCCKHX
3aIa4 M 33Jad ¢ TMPAKTHYCCKUM  CcojAepKaHueM; (opMHpoBaHWE MPEACTABICHUS O
HEOOXOUMOCTH JI0Ka3aTeILCTB TPH OOOCHOBAHMHM MATEMATHUSCKUX YTBEPKICHUH W POIU
AKCUOMATHKH B IPOBEJCHUY JICAYKTUBHBIX PACCYKICHHIA;

— PasBUTHUC n COBCPUICHCTBOBAHUC HHTCJUICKTYAJIbHBIX n TBOPYCCKHUX crnocoOHoOCTEHR
oOyyaroluxcs, I03HAaBATEIbHOW AaKTUBHOCTH, MHCCIEI0BATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIICHHSI, THTEPECa K U3YUYCHHIO T€OMETPUH;

— ¢dopmupoBanue  (QYHKIMOHATBLHONW  TPAMOTHOCTH, PEJIEBAHTHOW  TE€OMETPUH:  yMEHUS
pacrio3HaBaTb IMPOABJICHUA TC€COMCTPHYCCKUX HOHSITI/II\/'I, 00BEKTOB H 3aK0H0MCpHOCTCI\/JI B
peaIbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3YYEHUU JPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEHl U 3aKOHOMEPHOCTEH, MOAENUPOBAHUS pEANbHBIX CHUTYaIMil, HCCIeI0BaHuUs
MOCTPOCHHBIX MOJIEJIeH, MHTEPIPETAIIMH MTOJIYUeHHBIX PE3yIbTaTOB.

OcHoBHBIE cojnepkaTenbHble JTUHUH Kypca «['eomerpuu» B 10—11 kmaccax: «MHOTrOrpaHHUKWY,
«[IpsiMble ¥ TUIOCKOCTH B TpOCTpaHCTBe», «Tema BpameHus», «BeKTOppl M KOOpAMHATHI B
MIPOCTPAHCTBE» «JIBM)KEHUS B POCTPAaHCTBE» (Ha yriayOieHHOM ypoBHE). DOpMUPOBAHHUE JTOTMUECKUX
YMEHHH pacrpenensieTcst He TOJIbKO MO COAEp KaTeIbHbIM JIMHUSAM, HO U 110 ToJjaM 00y4eHUsl Ha YpOBHE
cpenHero o0Iero oopa3oBaHusl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

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

Ha u3ydenne yueOHoro kypca «l'eomerpusi» Ha yriay0JjeHHOM ypoBHe oTBojautcs 204 yvaca: B 10
kiacce — 102 ygaca (3 yaca B Henenmo), B 11 kmacce — 102 gaca (3 gaca B HEIEIO).

IHINTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUS
CUHXPOHW3UPOBAHHOU MPOT'PAMMBI KYPCA «TEOMETPHSI» 10 KJIACC



[IpenMeTHble pe3ynbTaThl MU3y4EHUS TeOMETpUM Ha ©0a30BOM YpOBHE OpPUEHTHUPOBAaHbI Ha
JOCTUKEHHE YPOBHS MaTEMaTHUYECKON rPaMOTHOCTH, HEOOXOIMMOTO Ui YCIEIIHOTO pelIeHUs 3a7a4d B
peasIbHOM JKU3HU U CO3JaHUE YCIOBHH JIIsl X OOMIEKYJIbTYPHOTO Pa3BUTHA.

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

JOJIDKHO obecneunBaTh JOCTHIKCHUC CIICAYIOIHNX NPEIAMCTHBIX 06p330BaT€HLHBIX PE3YyJIbTATOB:

Ha 6a30Bom ypoBHe

OnepupoBarh NOHATUAMU: TOYKA, IPSAMAasi, INIOCKOCTb.

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

OnepupoBath NOHATUAMU: NAPAILIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IUNIOCKOCTEH.
KnaccugunupoBaTs B3auMHOE PaCHOIOKEHHUE TPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
OnepupoBaTh NOHATUSMU: IBYTPAHHBIA YToJl, FPaHU ABYI'PAHHOI'O yIJa, peOpo JBYTPaHHOTO
yriia; JMHEHHBIN Yrojl ABYTPaHHOTrO yIUia; TpajgyCcHas Mepa IBYIPaHHOIO yIJIa.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHUK, BBIIYKJIBIA M HEBBITYK/IBIH MHOIOIDAHHUK,
2JIEMEHTBHl MHOTOI'PAaHHUKA, IIPABUJIbHBI MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BMJIbBI MHOTOTPAaHHUKOB (IUpaMuIa; IMpU3Ma, MPSMOYTOJIbHBIN
napajuieNnienumnesn, Kyo).

KnaccuumupoBarh MHOTOTpaHHUKH, BBIOMpAsi OCHOBAHUS ISl KJIacCU(UKAINK (BBIITYKIIbIE
U HEBBIYKJIbIE MHOIOIDAaHHUKH; IPABWIBHBIE MHOTOTPAaHHUKHM; IPSAMBIE U HAKJIOHHBIC
IIPU3MBI, TapaJIeIIEIUIE Ibl).

OnepupoBarh NOHATUAMU: CEKYIasl NIOCKOCTb, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEYECHUH, UCII0JIb3YsI METO/] CJIE/IOB.

Ctpoutb ceyeHHs: MHOTOIPDAaHHMKOB METOJIOM CJIEZOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB IIPOCTBIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemrate 3aaun Ha HaXOXKJEHHE F€OMETPUUYECKHUX BEIWYHMH 10 00pas3laM WM aJrOpuTMam,
IIPUMEHSS] U3BECTHBIE AaHAIIMTUYECKUE METOBI IIPU PEIIEHUH CTAaHAAPTHBIX MAaTEMaTUYECKHUX
3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXKIY IABYMs TOYKAMH, OT TOYKU 1O MPAMOHU, OT TOYKH
110 TUIOCKOCTH, MEXKY CKPELIUBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HaXOXKJEHHE FEOMETPUUYECKUX BEIMYHMH 10 0o0paslaM WM aJropuTMam,
IIPUMEHSS] U3BECTHBIE AaHAIIUTUYECKUE METOBI IIPU PEIICHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX
3ala4 Ha BBIYUCIICHUE YIVIOB MEXIY CKPELIUBAIOIIMMUCA IPSAMBI- MU, MEXAY NPAMOU U
IIJIOCKOCTBIO, MEXAY IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruuciate 00bEMBI M IJIONIAU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MHUpaMHIa) C
IpUMEHEHHEM (OpMyJ; BBIUUCIATH COOTHOIICHUS MEXIy IUIOUIAJIMU MOBEPXHOCTEH,
00bEMaMU MOJ0OHBIX MHOTOIPaHHUKOB.

OnepupoBarh NOHATHUAMHU: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U IIJIOCKOCTh CUMMETPUH;
LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekarb, mpeoOpazoBbIBaTh W HHTEPIPETUPOBATh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKaX U pUCYHKAX.

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

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA M AIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3aa4.

[IpuBoguT, mHpUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B MNPUPONE M KHU3HHU,



pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJIy4eHHBbIE 3HAHUS HA MPAKTUKE: aHAJU3UPOBATH pEajJbHbIE CUTYyallUd H
IPUMEHITh U3YYEHHbIE IOHATHS B IIPOLIECCE IIOMCKAa PELIEHHs MaTeMaTU4YecKu
chopMyIUPOBAHHON MPOOIEMbl, MOACIUPOBATh PEaJbHbIE CUTYallUU Ha S3bIKE T'€OMETPUH,
HCCIEA0BATh ITIOCTPOECHHBIE MOJENH C UCIOJIb30BAHUEM F€OMETPUUECKUX MOHITHI U TEOPEM,
anmapata aireOpbl; pemaTh MPaKTHYECKHE 33Jayd, CBSA3aHHBIE C HAXO0XJICHUEM
F€OMETPUYECKUX BEJIUYMH.

Ha yraiy0siennom ypoBHe

CB00OOHO oONEepUpOBaTh OCHOBHBIMU IOHATHSIMU CTEPEOMETPUM IPU pEIIEHUH 3ajad U
IIPOBEJICHUU MATEMAaTUYECKUX PACCYXKICHUN.

IIpuMeEHATh aKCHOMBI CTEPEOMETPUM M CIEACTBHS M3 HUX IPU PEIIEHUU T'€OMETPUYECKUX
3a1ad.

KnaccuunupoBarh B3aMMHOE PACHOJIOKEHHUE MPSIMBIX B IMPOCTPAHCTBE;, IUIOCKOCTEH B
IIPOCTPAHCTBE; MPSMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.

CB0OO/HO ONEpPHpPOBATh TOHSATHSIMHU, CBS3aHHBIMH C YIJIAMH B IPOCTPAHCTBE: MEXIY
MPsIMBIMU B IPOCTPAHCTBE; MEXK1Y NPSAMOI U IJIOCKOCTHIO.

CB000IHO ONIEpUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH.

CB0OOHO pacmo3HaBaTh OCHOBHbIE BHJAbl MHOTOTPAaHHUKOB (TMpU3Ma, NHpaMuja,
IPSIMOYTOJIbHBIN Mapasuienenunen, Kyo).

KnaccuunupoBaTb MHOIOIpaHHUKH, BEIOMPas OCHOBaHUS JJ1s KJIacCU(UKALUH.

CB0oOOMHO oOmepHpOBaTh IMOHITUSAMH, CBSI3aHHBIMH C CEYEHHEM MHOTOIPAaHHHKOB
IJI0CKOCTBIO.

BeImonHATE mapansiensHoe, MEHTPaJbHOE M OPTOTOHAIBHOE IPOSKTUpOBaHWE (GUTYp Ha
TUTOCKOCTB; BBITIOJTHATH U300pakeHus! PUTyp Ha TUIOCKOCTH.

CTpouTh ceueHUs] MHOTOTPAHHUKOB pPAa3IMYHBIMH METOJAaMHU, BBIIOJHATH (BBIHOCHBIE)
IJIOCKHME YEPTEkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYD: BUJI CBEPXY, COOKY, CHU3Y.
Bbluucnate  miuom@aaM  MOBEPXHOCTEH  MHOTOIpaHHMKOB — (Mpu3Ma,  MUpaMuia),
TeOMETPHUECKUX TeJl C MPUMEHEHUEM (HOpMyII.

CB000/IHO ONEepUpOBaTh MOHATHSIMU: CHUMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh M IIIOCKOCTb
CUMMETPHUH; LIEHTP, OCh U IJIOCKOCTh CUMMETPHH (PUTYPBI.

CB0OOOJHO OIEpUpOBaTh MOHATHSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM MU KOOpJIMHATaM B
IIPOCTPAHCTBE.

BoInonHATE A€MCTBUSA HAJl BEKTOPaMU.

Pemarp 3agaunm Ha JOKa3aTENbCTBO MaTEeMaTHYECKMX OTHOUIEHMM M HAaXOXKICHHE
reOMETPUUYECKUX BEIMYMH, MIPUMEHSS M3BECTHBIE METOJbl MPU PEIIEHUH MaTeMaTH4YEeCKHX
3aJ1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS CIIOKHOCTH.

[IpumeHsTh TpOCTEHMIINE MPOrpaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI MPY PELIEHUU CTEPEOMETPHUUECKHX 3a/1au.

W3BnekaTh, MpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpuMeHTh NONY4YEHHBIE 3HAHUS HA IPAKTUKE: CPaBHUBATh M AHAIW3MPOBATh peajbHbIC
CUTyalluy, IPUMEHATh W3Y4YEHHbBIE IOHATHSA B NPOILECCE MOMCKA PELIEHUS MaTeMaTHYECKU
copMyIHpOBaHHON MPOOIEMBI, MOAETUPOBATh PealbHble CUTyallud Ha S3bIKE F€OMETPHUH,
HCCIIEI0BATh IOCTPOEHHBIE MOJIETH C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX TOHATUN U TEOPEM,
anmapata aireOpbl; pelmaTh MpakTHYeCKHe 3a7adud, CBA3aHHbIE C  HAXO0XJICHHEM



F€OMETPUYECKHUX BEIUYUH.
Hwmetb mpeacTaBieHuss 00 OCHOBHBIX ATalax pPa3BUTUS FEOMETPUU KaK COCTABHOW YacCTH
¢byHIamMeHTa pa3BUTHS TEXHOJIOTUH.

INTAHUPYEMBIE ITPEIMETHBIE PE3YJIBbTATBI OCBOEHUAA

CUHXPOHU3UPOBAHHOM ITPOT'PAMMBI KYPCA «TEOMETPHSI» 11 KJIACC

[IpenmerHpie pe3yibTaThl M3YYEHUS TEOMETPHM Ha 0a30BOM YpOBHE OPHUEHTHPOBAHBI Ha

AOCTHUIKCHUC YPOBHA MaTeMaTH4EeCKOM T'paMOTHOCTH, HGOGXOIII/IMOI‘O AJIg YCIICIIHOI'O PCIICHHWA 3a/1a4 B

peanbHOM KU3HU M CO3TaHUe YCIOBHH Ui UX OOIIEKYIbTYPHOTO Pa3BUTHUS.

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

JOJI2KHO obecreynBaTh JOCTHIKCHUE CIICAYIOIIUX IIPEAMETHBIX O6paSOBaTeJ'IBHBIX PE3YJIbTATOB:

Ha 6a3oBom ypoBHe

OnepupoBarh MOHATUAMU: TOUKA, IPSAMas, INIOCKOCTb.

[IpuMeHTh aKCMOMBI CTEPEOMETPUHU M CIIEACTBUS U3 HUX MPU PELIEHUU T'€OMETPUUYECKUX
3ajad.

OnepupoBaTh NOHATUSAMHU: N1APATUIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH.
KnaccuunupoBars B3aUMHOE PacHoI0kKEeHHUE NPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.
OnepupoBaTh NOHIATUSMU: JABYI'PAaHHBIN yroJl, FPaHy JBYIPAHHOIO yIia, pedpo JBYTpaHHOIO
yriia; TMHEHHBIN yroy JBYrPaHHOIO yIJla; TpajyCHas Mepa JABYTPaHHOIO yrIja.

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

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MHMpaMuja; HpU3Ma, HPSIMOYIOJIbHBIH
napajuiesnenumnesn, Kyo).

KnaccuunupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBAHUS JJIS KiIacCU(UKAIUK (BBITYKIIbIE
U HEBBITYKJIbIE MHOIOIDAaHHUKH; IPABWIBHBIE MHOTOTPAaHHMKH; IpPSAMBIE U HAKJIOHHBIE
MIPU3MBI, TapaAJUICIECTUIIEIbI).

OnepupoBarh NOHATHAMU: CEKYIas INIOCKOCTh, CE4EHUE MHOTOTPaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO]I CIIEIOB.

Crpouth ceueHuss MHOTOIPAaHHUKOB METOJOM CIJIEIOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJl CBEPXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HaXOXKJEHHE FEOMETPUUYECKUX BEIMYHMH 1O 0o0pas3laM WM aJropuTMam,
MIPUMEHSIS] U3BECTHBIE aHAIMTUYECKHE METO/Ibl MPU PEIICHUN CTaHJApTHBIX MaTeMaTH4YECKUX
3a/1a4 Ha BBIYMCIICHUE PACCTOSHUNA MEXAY ABYMs TOYKaMH, OT TOUYKH A0 IPSIMOM, OT TOUKHU
710 TJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMHUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaXOXKJI€HUE FEOMETPUUECKUX BEJIUYMH MO 00pa3liaM WK aJrOpUTMaM,
MIPUMEHSISI U3BECTHBIE aHAIMTUYECKHE METO/IbI MPU PEIICHUH CTaHJApTHBIX MaTeMaTHYEeCKUX
3a/lad Ha BBIYMCIIEHUE YTJIOB MEXIY CKPEIIMBAIOIIMMUCS MPSIMbI- MU, MEXKIY NPSIMON H
IJIOCKOCTBIO, MEXTY MJIOCKOCTSMU, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI M IIJIOMIAAM MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MUpaMHia) ¢
MpUMEHEHUEM (OpPMYJ; BBIYHCIATH COOTHOIICHMSI MEXIY IUIOMIAJIMU TMOBEPXHOCTEH,
00BbEMamMH MOAOOHBIX MHOTOIPAHHUKOB.

OnepupoBath MOHATHUSAMHU: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U MJIOCKOCTh CUMMETPUU;
LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBI.

W3BnekaTh, MpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX



reOMEeTPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha YePTeKaxX U PUCYHKaX.

[MpumensTh  reomeTpudeckue (akThl IS PEHICHHS  CTePEOMETPHUYECKHX  3ajad,
MIPEIIOJIATAIOIINX HECKOJBKO IIar0B PEIICHHUS, €CIIM yCIOBHs MPUMEHEHHSI 3a/I1aHbI B SIBHOU
dbopwme.

[IpuMeHsITh TpOCTEHIINE MPOrpaMMHBIC CpPEICTBA U  AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpyBOIUTH, TpPHUMEPHI MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOJE M IKU3HH,
pacmo3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUH B ICKYCCTBE.

[IpuMeHsATh TONyYEHHBIC 3HAHWS HA MPAKTHKE: aHAIM3HPOBATH PEaJbHBIC CUTYallUd |
NPUMEHITh UW3YYCHHBIC TIOHSATHS B TPOIECcCe TOMCKA PEHICHUS MaTeMaTHYeCKH
chOopMyITUPOBAHHON MPOOIEMBI, MOACIUPOBATh PEATbHBIC CUTYAIllUU HA SI3BIKE TCOMETPHUH,
HCCIIeIOBATh TOCTPOCHHBIE MOJICTH C UCIIOJIb30BAHUEM T'€OMETPUUICCKUX TIOHATUN U TEOPEM,
anmapara anareOpbl; pemaTh MPAKTHYEeCKHE 3aJadd, CBS3aHHBIE C HaXOXKICHHEM
TCOMETPHUYCCKUX BEITMYHUH.

Ha yrury0/jieHHOM ypOBHe

CBOOOJTHO OMEpPUPOBATH OCHOBHBIMH TOHSTHSIMH CTEPEOMETPUU TPU PEIICHHH 331a4 U
MIPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUU.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHU U CJECACTBUS W3 HUX MPU PEHICHUU T'€OMETPUUYECKUX
3ajad.

KrnaccudunupoBars B3aUMHOE pACHOJOKEHHE IMPSAMBIX B MPOCTPAHCTBE; IJIOCKOCTEH B
MIPOCTPAHCTBE; MPAMBIX U TJIOCKOCTEN B MMPOCTPAHCTBE.

CB0OOOJHO oOMEpUpOBaTh MOHSTHUSMH, CBS3aHHBIMH C YyIJIaMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE; MEXKY MPSIMOU U IJIOCKOCTBIO.

CB00OHO OnIEpUPOBATH MOHATHIIMHU, CBI3aHHBIMU C MHOTOT'PaHHUKAMHU.

CBoOogHO pacmo3HaBaTb OCHOBHBIE BHJbI MHOTOTPAaHHUKOB (TMpu3Ma, MHPAMHJA,
MPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KnaccudumupoBats MHOTOTpaHHUKH, BBIOWpasi OCHOBAHUS JIJIs KJIaCCU(PUKAIIUHN.

CBoOOMHO oOmepupoBaTh TOHATUSMH, CBSI3AHHBIMH C CEUYEHHEM MHOTOTPaHHUKOB
IJIOCKOCTBIO.

BreimonHsATe mapauienbHOe, HEHTPadbHOE W OPTOTOHAIBHOE MPOEKTHPOBaHUE (GUTYp Ha
MJIOCKOCTh; BHITIOJHITH U300paXkeHUs! GUTYp Ha TUIOCKOCTH.

CTpouTh cedeHHs MHOTOTPAHHHKOB pA3IUYHBIMH METOJAMHU, BBHIMOIHITH (BBIHOCHBIE)
IJIOCKHE YePTEkKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BHJ CBEPXY, COOKY, CHU3Y.
Beluucnsate  miuomamd  MOBEPXHOCTEH  MHOTOTPAHHUKOB  (NMpU3Ma,  MUPaMHIA),
TE€OMETPUUYECKUX TeIl C MPUMEHEHHEM (DOPMYIL.

CBoOOAHO OmepupoBaTh MOHATHUSIMH: CAMMETPHSI B TIPOCTPAHCTBE; IIEHTP, OCh U TUIOCKOCTH
CUMMETPHH; IIEHTP, OCh U MJIOCKOCTh CAMMETPHUH (PUTYPHI.

CBoOOAHO oOmepUpoOBaTh TOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpJAWHATaM B
MIPOCTPAHCTBE.

BoinonHsaTe A€CTBUA HaJl BEKTOPaMHU.

Pemate 3amaun Ha J0Ka3aTebCTBO MAaTEMAaTHYECKHUX OTHOIIEHUM M  HAaXOXJEHUE
F€OMETPUYECKUX BEJIMYMH, MPUMEHSSI W3BECTHBIE METOJIbI MPHU PEIICHUH MaTeMaTUYeCKHX
3a/1a4 MOBBIILIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH.

[IpuMeHATh TpOCTEHIINE MPOTPAMMHBIC CPEJICTBA M AJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI NPU PEIICHUHN CTEPEOMETPUUECKUX 3a/a4.



— W3Bnekath, mpeoOpa3oBbIBaTh U WHTEPIPETUPOBATh MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX.

— IIpuMeHATh NOJIydYEHHBIE 3HAHUS Ha IPAKTHKE: CPaBHMBATh M AHAJIU3UPOBATH pEAJIbHBIE
CUTYyallu¥, IPUMEHATh W3YYCHHBIC IOHATHUS B IPOLECCE IIOMCKA PELICHHUs MaTEeMaTUYECKU
copMynHpOBaHHOW MPOOIEMBI, MOAETUPOBATh PEATbHbIC CUTYyallud Ha S3bIKE T€OMETPHUH,
HCCIIEA0BATh ITIOCTPOECHHBIE MOJENN C UCIIOJIb30BAHUEM I€OMETPUUECKUX IIOHATUH U TEOPEM,
anmapara anreOpbl; pelarh IPAKTUYECKHE 3a/aud, CBS3aHHbIE C  HAXOXJIECHUEM
TE€OMETPUUYECKUX BEJINYMH.

— HWwmets mpencraBieHus o0 OCHOBHBIX JTalax pPa3BUTHS T'€OMETPUM KaK COCTaBHOM YacTH
(byHIaMeHTa pa3BUTHs TEXHOJIOTUH.

COAEPKXAHUE YYEBHOI'O KYPCA «'EOMETPUSI» B 10 KJIACCE
Ha 0a30Bom ypoBHe

[IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATHUS CTepeoMeTpuu. Touka, mpsmasi, TIOCKOCTh, MpocTpaHcTBO. [lonaTtue o0
AKCMOMAaTUYECKOM IIOCTPOCHUM CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUHM U CIEACTBUSA W3 HHX.
B3anmHoe pacnonokeHWe NOpsAMBIX B IPOCTPAHCTBE: IE€pPECEKaIOIIMecs, MapajyieJbHble |
CKPEILHUBAIOIINECS TIPSMBIE.

[TapannenbHOCTh TPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapajUiesibHbIE IIPSMbIE B
MPOCTPAHCTBE, MapALICIbHOCTh TPEX MNPAMBIX, MApPaUICIbHOCTh MPAMOM M IUIOCKOCTH. YTIBI C
COHAMPABJICHHBIMUA CTOPOHAMH, YTOJI MEXKTY MPSIMBIMHA B IIPOCTPAHCTBE.

[TapannenbHOCTh MIIOCKOCTEN: MapayIeIbHbIE INIOCKOCTH, CBOMCTBA MapaJUICIbHBIX IJIOCKOCTEM.
[Ipocreiimme npocTpaHCTBEHHBIE GUTYPHI HA TUIOCKOCTH: TETPadip, KyO, mapajuieenuIie]], ToOCTPOSHUE
CCUCHHI.

[lepneHAUKYISIPHOCTh NMPSAMOW U TUIOCKOCTU: TNEPHEHIUKYISPHBIE TNpsAMbIE B MPOCTPAHCTBE,
MpsIMbIE MAapaJUIeIbHblE U MEPIIEHIUKYISPHBIE K MIIOCKOCTHU, MPU3HAK MEPIEHIUKYISIPHOCTH MPSIMOU U
MJIOCKOCTH, T€OpeMa O MPsSMOM MEPHEeHIUKYISIPHOUIUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXKIY
NpsIMOM U TUJIOCKOCTBIO, JBYI'PAaHHBIM YroJl, JTUHEWHBIA Yroja AByrpaHHoro yria. [lepneHaukynsp u
HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSMON JO TJIOCKOCTH, MPOEKIIHS
(Gurypsl Ha TUIOCKOCTh. [lepneHAMKYISIPHOCTh TUIOCKOCTEW: MPHU3HAK MEPHEHIUKYISIPHOCTA ABYX
mrockocrteil. Teopema 0 TpEX MeprEeHIUKYIIsSIpax.

MHororpanHuKu

[TonsiTve MHOTOTpaHHHKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHHKA, BBIMYKIIBIE W HEBBIMYKIIbIC
MHOT'OTPaHHUKH, pa3BEPTKAa MHOTOTpaHHUKA.

[Ipusma: n-yronbHas mpu3Ma, TPAaHU W OCHOBAHHS MPHU3MBI, MpsMas U HAKIOHHAsA IMPU3MBIL,
OOKOBas UIOJIHASI TOBEPXHOCThH IPU3MBL.

[Tapannenenunen, mpsMOYTONbHBIN Napauienenunen deaepanpHas padoyasi mporpaMma |[d ero
cBoiictBa. [lupamuma: n-yrompHas MUpamMuia, TPaHW W OCHOBAaHHME MHUPAMHJIBI, OOKOBas W TOJTHAs
MOBEPXHOCTh THUPaMUbl, MPABWIbHAS W yceU€HHAs TUpamMuaa. ODJIEMEHTHl MPU3MBI M MHPAMUIBI.
[IpaBunbHBIE MHOTOTPaHHUKH: TOHSATHE TPABWJIBHOTO MHOTOTPpAaHHMKA, TpaBWIbHAs TIpU3Ma |
MpaBUJIbHAS MUPAMUIA, TIPABIIIbHAS TPEYTOJIbHAS MUPAMU/IA U TTPABUIIBHBINA TETpadap, KyoO.

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

CummeTpus B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENIBHO TOUKH, MPSAMOM, INIOCKOCTU. DJIEMEHTBI



CUMMETPHUH B TUPAMHUJaX, apajuIeIeuIIe1aX, IPABMIIBHBIX MHOTOTPaHHUKAX. BIYKCIIeHNE 2IIEMEHTOB
MHOTI'OIPaHHHUKOB: pEOpa, AUaroHaau, yribl.

[Tnomans OOKOBOM IOBEPXHOCTH U IOJHOM MOBEPXHOCTU MPSIMOM NpPU3MBI, IJIOLIA]b
OCHOBaHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOM Npu3Msl. [lnomanbs OOKOBOW MOBEPXHOCTU U
MOBEPXHOCTU TPABWIBHOW NUPAMUAbI, TEOpeMa O IUIOM@AANM yced€HHOW mnupamuabl. [lonarue 00
06béme. OOBEM TUPAMUIBI, TPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHHUS MEXKAY IIIOMIAIIMHI TOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEIL.

Ha yriy0/jeHHOM ypoBHe

[Ipsimble ¥ TUIOCKOCTH B IIPOCTPAHCTBE

OcHoBHBIE MOHATHA cTepeoMeTpur. Touka, mpsimMasi, INIOCKOCTh, MPOocTpaHcTBO. [Tonarue 06
AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue IpsMBIX B MPOCTPAHCTBE: IEPECEKAIOLIUECs, IapajlIeIbHbIE U
cKkpeumuBaromuecs npsmsle. [Ipu3Hakym ckpemuBaronmxcs npsamelx. IlapaiiensHOCTs NPSMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: NapajuleIbHbIE NPSAMBIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX NMPAMBIX,
napajieNIbHOCTh NMPSAMOM U MockocTu. [lapanensHoe U eHTpaabHOe POSKTUPOBAHKE, H300paKeHHE
¢uryp. OcHOBHBIE CBOWCTBA MapaJljIebHOIO MpoeKTUpoBaHus. V3o0pakeHnue Guryp B mapajieabHON
IIPOEKIMH. YTIJbl C COHANpPaBICHHBIMA CTOPOHAMM, YTOJI MEXKIYy IpSAMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaiIebHbIE IIJIOCKOCTH, CBOMCTBA MAPAIJIEIbHBIX TIIIOCKOCTEH.

[Ipocrelimme NPOCTpPaHCTBEHHbIE (GUIYphl HA IUIOCKOCTH: TETPadp, MNapajuiesenuIe],
IIOCTPOEHUE cedeHUH. llepneHauKyIIpHOCTh NPSAMOW M IIOCKOCTH: NEPIECHIUKYJSPHBIE INpSMbBIE B
IIPOCTPAHCTBE, NpPsIMblE  IApaJUICIbHbIE W  NEPIECHAUKYJISAPHBIE K  IUIOCKOCTH, IPHU3HAK
NEPIEHIUKYJIAPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O NPSIMON HNEPIEHIUKYJISIPHOW IJIOCKOCTH.
OproronanbHOE nIpoekTupoBanue. IleprneHauKysap 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH A0 IUIOCKOCTH,
paccTosHHE OT MPSAMOM 10 IUIOCKOCTH, MpOEKUus (GUryphl Ha IJIOCKOCTh. llepneHauKynspHOCTb
IIJIOCKOCTEM: IIPU3HAK IEPIICHIUKYIISIPHOCTU ABYX ILUIOCKOCTEN. Teopema o TpEX MepleHIuKyIsapax.

VYIubl B IPOCTPAHCTBE: YroJl MEXKY NMPSAMON M IUIOCKOCTBIO, ABYTPaHHBIM yroJl, JIMHEWHBIN
yron JByrpaHHoro yria. TpéxrpaHHbsli W MHororpaHHble yribl. (CBONCTBa IUIOCKHUX YIJIOB
MHoOrorpaHHoro yrija. CBOHCTBa IUIOCKMX U JBYI'PaHHBIX YIJIOB TpPEXIpaHHOrO yria. TeopeMbl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpanHuku

Bunel MHOrOrpaHHHKOB, pa3BEpTKa MHOTorpasHuka. IIpusma: n-yroiapHas npusma, npsmas u
HaKJIOHHAsl MpHU3MbI, OOKOBas M MOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, npsMOYroJbHBIN
napajuleJienunes M ero cpoicrBa. Kpargaiilime myTM Ha THOBEPXHOCTH MHOTOTpaHHHMKA. Teopema
Oinepa. IIpoctpanctBenHas teopema Iludaropa. Ilupammna: n-yroapHas mupamujaa, MpaBUIbHAs U
yceuéHHas nupaMuel. CBolicTBa pédep U OOKOBBIX IpaHel MPABUIIbHOM MUPaMUIbI.

[IpaBuibHBIE MHOTOTPAaHHMKM: INPaBUJIbHAS MPU3MA WU MPABUIIbHAS NMHPAMHJA, PABUIbHAS
TpeyrojbHasi MNHpaMUAa W TPaBUIbHBIA TeTpa’ap, KkyO. IlpeacraBieHue o0 MpaBUIBHBIX
MHOT'OTPaHHUKAX: OKTa3p, JOJEKAd AP U UKOCAIP.

Bbruuciienue 371eMEHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yriel. [lnomans GoxoBoi
MOBEPXHOCTU U TOJHOM TMOBEPXHOCTH MPSIMOM MpPU3MBI, IUIONIAJb OCHOBAaHUH, Teopema O OOKOBOM
MOBEPXHOCTU MpsiMOM mpu3Mbl. Ilmomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOM
MApaMU/Ibl, TEOpPEMA O IJIOLAAU YCEUEHHON TUPaMU/IBI.

CumMMeTpHsi B IPOCTPAHCTBE.



DJeMeHTbl CHUMMETPUU TPAaBUIBHBIX MHOTOrpaHHUKOB. CuMMeTpuss B MPaBUIHHOM
MHOTOTPaHHHUKE: CHMMETPHUSl TNapajuieienunena, CUMMETpUs MPaBWIbHBIX MPHU3M, CHUMMETPHS
MPaBWJIbHON MHpPaMUbIL.

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, /UIMHA HEHYJIEBOI'O BEKTOpA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABICHHbIE U IPOTUBOIIOIOXKHO HAIPABIEHHBIEBEKTOPBl. PaBEHCTBO BEKTOPOB.
JleicTBUSI ¢ BEKTOpaMH: CIOXKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXEHUE
BeKTOpa Ha yucio. CBolcTBaciokeHus] BeKTopoB. CBOMCTBa yMHOXKEHHUS BeKTopa Ha yucio. [lonstue
KOMIUTaHapHbIe BeKTOpbl. [Ipu3Hak KomIutaHapHOCTH TpEX BeKTopoB. [IpaBuio mnapamienenunena.
Teopema 0 pa3znoxeHHUH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaMm. [IpsMoyronpHas cuctema
KoopauHaT B mpoctpaHcTBe. Koopaumuatel BekTopa. CBSI3b MEXKIYKOOpIMHATAMH BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJI MeXAy BekTopamu. CKallIpHOE NMPOU3BEACHHUE BEKTOPOB.

COAEP KXAHUE YYEBHOI'O KYPCA «I'EOMETPUS» 11 KJTACCE
Ha 6a3oBom ypoBHe:

Tena BpamieHus

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

Konnyeckass moBepXHOCTb, OO0pa3ylolMe KOHMYECKON IOBEPXHOCTH, OCb M BEpIIMHA
KOHHYECKOW MOBepXHOCTH. KoHyc: ocHOBaHHMe M BepuInHa, oOpasyronias U 0Ch, IUIOMIAs OOKOBOH U
TMIOJTHOM IMMOBEPXHOCTH. Y CCUEHHBIM KOHYC: 00pa3yIoIue 1 BHICOTA, OCHOBAHUS U OOKOBAsi IOBEPXHOCTD.

Chepa u map: meHrp, paguyc, auameTp, IUIOMAAb MOBepxHOCTH cdepsl. BzaumHoe
pacrioyio’keHue cepsl U MIIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, miomanb chepsl. M3o0paxkenue
TeJ BpalleHMsI Ha IUI0CKOCTH. Pa3BépTka nuinuHApa 1 KOHyca.

KoMOuHammu ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHMK, OMMUCAHHBIN OKOJIO CQephl,
cdepa, BnucaHHas B MHOTOTPaHHUK, UJTK TeJo BpanieHus. [lorstue o6 o0béme.

OcHoBHBIE cBOMCTBa 00BEMOB Tell. TeopeMa 00 00bEME TPSAMOYTOJIBHOTO TMapajlieNenuIe1a
u caeactus u3 He€. O0BEM uIMHApa, KoHyca. O0BEM 1mapa u miomab chepsl.

[Tonobuble Tena B mnpoctpaHcTBe. COOTHOIIEHMSI MEXAY IUIOMAAsIMU TMOBEPXHOCTEH,
o0bEMamMu MOAOOHBIX TEI.

Ceuenuss umiaMHApa (mapajjielbHO M MEPIeHAMKYISIPHO OCH), CEYEeHHs KOHyca
(mapasuieabHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEPIIMHY), CEUSHUS 11apa.

BexkTopsl M KOOpAMHATBI B IPOCTPAHCTBE BEKTOp Ha IUIOCKOCTM U B IPOCTPAHCTBE.
CrnoxeHue M BBIUMTAHUE BEKTOPOB. Y MHOMKEHUE BEKTOpa Ha 4uClO. Pa3nojkeHue BEKTOpa Mo TpEM
HEKOMIUTaHapHBIM BekTopaMm. [IpaBuio napannenenumnesa. Pemenue 3aga4, cBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICVCTBUI C BEKTOPAMHU.

[IpssMmoyronbHas cucrema KoopauHAr B npoctpancTBe. Koopaunars! Bektopa. IIpocreimue
3aJlayd B KOOpAMHATax. YToa Mexay BekTopamu. CKalsipHOE MPOW3BEAEeHHE BEKTOpOB. Brruncienue
YJIJIOB  MEXJIYy TMPsSMBIMA M IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOA TpU  pEHICHUH
reOMETPUUYECKUX 3ajad.

Ha yriy0sienHom ypoBHe



Tena BpaieHus.

[TonaTHs: UMIAMHIOpUYECKas  IOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb, cepuueckas
IIOBEPXHOCTh, OOpasyrolre MoBepxHocTe. Tesna BpalleHHs: IMIMHAP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. B3ammuoe pacmonoxkeHue cdepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe.
N300pakeHre Ten BpalleHUs Ha IJIOCKOCTU. Pa3BépTka mmwimmuapa U KoHyca. Cummerpusi cdepsl u
mrapa.

O6vém. OcHoBHbIe cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYrOJIHHOTO
napajenenunesna u cieactsus u3 He€. O0OBbEM NpsAMON U HAKIIOHHOW MPU3MBI, IMIUHJIPA, TUPAMUJbI U
KoHyca. O0BEM 11apa U MapoBOro CErMEHTA.

KomOuHnanmu ten BpalleHus U MHOTOTpaHHUKOB. IIpu3Ma, BucaHHas B IWJIMHJIpP, ONMCAHHAS
okoso nuinuHapa. Ilepecedenue cdepsl u mapa ¢ miockocTbro. Kacanue mapa u cdepsl MIO0CKOCTHIO.
IToHATHE MHOTrOrpaHHMKA, OMMCAHHOIO OKOJIO cepbl, cephl, BIMCAHHON B MHOI'OIPAaHHUK WJIU TEJIO
BpAILCHHS.

[nomanpr MOBEpXHOCTH IMIMHApA, KOHYyca, Iuiomanb chepsl m e€ yacredd. [lomobue B
npoctpancTBe. OTHOmEHUE 00BEMOB, TUIOMIAICH MOBEpXHOCTEH MOMO0OHBIX (uryp. [IpeodpazoBanue
noo0usi, romoteTusi. Perenne 3a1a4 Ha TIOCKOCTH € UCTIOIb30BaHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTtpoeHue ceyeHUt MHOTOIPAaHHMKOB M TE€J BpAIEHUS: CEUYEHUs IMIMHApa (MapajuielbHO U
NEePIEHINKYIIIPHO OCH), CEYEHUsl KOHYca (MapajuleJIbHOEe OCHOBAHUIO U MPOXOJIlee Yepe3 BEpUIMHY),
CEUeHMsI 11apa, METO/bl IMOCTPOEHUS] CEYEHUI: MEeTOJ| CIEJ0B, METOJ BHYTPEHHEIO MPOEKTUPOBAHMS,
METO/ [IepeHOCca CEeKYIIeH MI0CKOCTH.

BekTopbl 1 KOOpIMHATHI B TPOCTPAHCTBE.

Bekroper B mpoctpancTBe. Omnepanuu Haj BEKTOpaMH. BeKTOpHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO yMHOXeHHs. IIpsmMoyronmpHas cucTeMa KOOpPAWHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnoxenue BekTopa mno ©0asucy. KoopauHaTHO-BEKTOpHBIM METOJA INpuU
pELIeHUH T€OMETPHUECKUX 3ajiau.

JIBM>KEHUS B IPOCTPAHCTBE.

JBmwkenust nmpoctpaHcTtBa. OtoOpaxeHus. [IBukeHus u paBeHcTBO ¢uryp. OOmme cBoiicTBa
IBW)KEHUH. Bunapl ABWKEHMH: mNapajulelbHBI TepeHoC, IeHTpajbHas CHMMETpHUs, 3epKajlbHas
CUMMETpHS, TOBOPOT BOKPYT npsiMoil. [IpeoOpa3oBanus nompobus. [Ipsmas u cdepa Ditnepa.



TEMATUYECKOE IUIAHMPOBAHUE YYEBHOI'O KYPCA

10 KJTACC

basosbiii ypoBensb (70 yacoB)

Yrayo6saennblii ypoBenb (105 yacos)

Hasanue paznena (Tembl)
Kypca, (KOJIMYECTBO YacOB)

OCHOBHOE coJepKaHUE

HasBanue paznena (Tembl)
Kypca, (KOJIMYECTBO YacOB)

OcHOBHOE cofiepKaHHe

Benenue B cTepeoMeTpuIo
(10 4)

(OCHOBHBIC TIOHSITHSI CTEPEOMETPHUH: TOYKA,
npsiMasi, INIOCKOCTb, pocTpancTBo. [IpaBuia
M300paKeHNs Ha pUCYHKAX: H300paKeHUs
TUIOCKOCTEH, MapajIeIbHBIX TPSAMBIX
(OTpPE3KOB), CepeAMHBI OTPE3KA.

[MonsaTHs: MepeceKaromuecs MIOCKOCTH,
[ePECEKAIOIINECS MPSAMast U TUIOCKOCTb.
3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
M300pakeHIEe MHOTOIPaHHUKOB Ha PUCYHKAX,
Ha MPOEKIMOHHBIX YepTexax. HauanpHbie
CBe/ICHUs 0 KyOe v MupaMujie, X Pa3BEPTKU U
Moienu. CeueHuss MHOTOTpPaHHHUKOB.
[ToHsiTHE 00 AKCHOMATHYECKOM MOCTPOCHUU
CTEpEOMETPUH: AaKCHOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX

BBenenue
B cTEpeOMETpHUIO (24 1)

OcHosHble npOCMpancmeeHuvle puzypul.
[ToHsITHS CTEepEeOMETPHH: TOUKa, TIpsiMas,
IIOCKOCTh, MMPOCTPaHCTBO. OCHOBHBIE
MpaBuJia U300paKEHUsI Ha PUCYHKE
MUIOCKOCTH, NMapauICIbHBIX TPSIMBIX
(OTpe3KOB), cepeMHBI OTpE3Ka.

[ToHsATHS: TIEpeceKaroIuecs MIOCKOCTH,
MEepECeKarOIINecs MpsiMasi U TIOCKOCTH;
MOJYIIPOCTPAHCTBO.

MHOTOrpaHHUKH, N300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB.

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJICZICTBUS U3 HUX.

Cnocobul 3a0anus NpsSmMbIX U NIOCKOCMEl 8
npocmpancmee.

O603HaueHUsE NPAMBIX U NIOCKOCMEL.
Ceuenus. M3zobpasxcenue ceuenuii
nupamuowl, Kyoa u npusmsl, KOMopbwle
npoxoosam uepes ux péopa. Mzobpasxcenue
nepeceuenust NOYYEHHbIX NIOCKOCME.
Packpawiuganue nocmpoeHHblX cedeHull
paznvimu yeemamu. Memoo crnedog 0
nocmpoenus ceuenutl. Ceoticmea
nepeceuenutl NPAMbIX U NIOCKOCMELL.
Ilocmpoenue ceuenuil 6 nupamuoe, Kyoe no
mpém mouxam Ha péopax. Cozoanue
BLIHOCHBIX Yepmedicell U 3anich Uazos

1noOCmMpOEHRUAl.




[ loemopenue nianumempuu. Teopema o
nponopyuoranbHulx ompeskax. [looooue
mpeyeonbHuxos. Teopema Menenas.
Pacuémul 6 ceueHusix Ha bIHOCHbIX
uepmesicax.

Hcmopus pazeumus nianumempuu u
cmepeomempuu.

[IpsiMBbIE U TUIOCKOCTH

B IIPOCTPAHCTBE.
[lapayienbHOCTH IPSIMBIX
1 INIOCKOCTEN

(12 u)

B3anMHOE pacroloKeHHUE NPSIMBIX B
[IPOCTPAHCTBE: NIEPECEKAIOIIHECS,
[apaJuIECIbHbIE U CKPEIIUBAIOLIUECS MIPSMBIE.
[ TapayuienbHOCTD MPSAMBIX U INIOCKOCTEN B
[IPOCTPAHCTBE: MTAPAJUICIIbHBIE IIPSIMBIC B
[IPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX MPAMBIX;
[1apaJUIEIbHOCTD IPSIMOU U IJIOCKOCTH.

'YTIIBI C COHANPaBICHHBIMU CTOPOHAMU; YIOJl
MEXIy PSMBIMU B IIPOCTPAHCTBE.

[ lapanienbHOCTh INIOCKOCTEM:

[TapaJuyIeIbHbIE INIOCKOCTH; CBOMCTBA
rapajuleiabHbIX MI0cKocTen. [IpocTeitmme
MPOCTPAHCTBEHHBIE (PUTYpHI HA TUIOCKOCTH:
TeTpa’ip, KyO, mapajuiesenue;]; IoCTpoeHue
CECYECHU I

B3anmHoe pacnosnokeHue
MPSIMBIX B TIPOCTPAHCTBE (6 )

B3auMHOE pacroaoXeHue NpsMbIX B
rpocTpancTBe. CKpenBaronmecs
npsimble. [Ipru3Haku ckpeiuBarommxcs
[IPSIMBIX.

[TapajutenpHbIe PAMBIE B IPOCTPAHCTBE.
Teopema 0 CylIECTBOBaHUM U
€AMHCTBEHHOCTH IPSIMON IapajuIeIbHON
TAaHHOW IIPSIMOM, IPOXOZSILEN YepPE3 TOUKY
[IPOCTPAHCTBA U HE JIEKAIICH HA JaHHOU
npsiMoid. JIeMMa o nepeceueHun
MapaJuICIbHBIX MPSAMBIX INIOCKOCTBIO.
ITapajutenbHOCTB TPEX MpsAMBIX. TeopeMa o
TpEX MapauIeIbHBIX MPSMBIX.

Teopema 0 CKpeIMBarOIUXCS MPSAMBIX.

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

YT01 ¢ COHaNpaBIEHHBIMU CTOPOHAMM.
YToa Mexay NpSMBIMHU.

3adauu na Ookazamenbcmeo u
uccreo0o8anue, CesA3anHHble C
pPacnoiodceHuem npsamulx 6
npocmpancmee.

[TapaienbHOCTD
MPSIMBIX
U IIJIOCKOCTEHN

B [IPOCTPAHCTBE

[ToHATHSA: TapaAIIIETBHOCTD MPSIMOM

Y IJTOCKOCTH B ITPOCTPAHCTBE .

[ Ipu3Hak napajienbHOCTH NIPSIMON

1 T10cKOCTH . CBOMCTBA MapaJlJIeIbHOCTH




(8 1)

MPSIMON U TUIOCKOCTH.

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

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

07151 nocmpoenus ceueHull Kyoa u
napasnnenenuneoaq.

Ceoticmea napannenenuneda u npusmbl.

[ lapannenvuvle nrockocmu. Ilpusnaxku
napanieibHocmu 08yX NJIOCKOCHEN.
Teopema o napannenvHocmu u
eOUHCMBEHHOCMU NJIOCKOCMU,
unpoxoosuell uepes3 moukxy, He
NpUHAOIeHCauyio OAHHOU NIOCKOCTU U
cneocmeus uz neé. Ceoticmea
napanienbHulX NI0CKOCmell: o
napannenrbHoOCmu NPAMbLX nepeceyeHus: npu
nepeceueHuly 08yX NapalelbHbiX
niockocmeti mpemuet, 06 ompe3Kax
napanienibHblX NPSIMbIX, 3AKTHOYEHHbIX
MedHcOy napanienbHolMu nI0CKOCHAMU; O
nepeceueHuy NPSMoU ¢ 08yms
napannenrbHulMu NI0CKOCMAMU

[lepneHIUKYISIPHOCTD
MpsIMBIX U TII0cKocTel (12

4)

[IeprieH IUKYIAPHOCTD NPSMOU

Y IIJIOCKOCTH: TIEPIICHIUKYJIISIPHBIE NIPSMBIE B
[IPOCTPAHCTBE, MPSIMbIE NApAIIJICIIbHBIE U
MEPIEHIUKYIISIP- HbIE K IUIOCKOCTH, MTPU3HAK
[EPIEHIUKYIISIPHOCTU IIPSIMOM U TUIOCKOCTH,
TeopeMa O IPsIMOM MEePIIEHIUKYIIIPHON
[JIOCKOCTH

[lepnieHIUKYNsIp M HAKJIIOHHBIE: PACCTOSTHUE OT

[lepnieH IUKYISIPHOCTD
MPSIMBIX U INTIOCKOCTEHN B
MIPOCTPAHCTBE

(26 1)

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

[lepneHMKyISIpHOCTD NPSIMOU U




TOYKH OO IIJIOCKOCTH, PACCTOSIHHUE OT HpHMOfI
J10 IINIOCKOCTH .

riockocTH. [Ipu3nak
MEepHIEHIUKYIISIPHOCTH TIPSIMOM 1
MI0CKOCTH. TeopeMa o CyIeCTBOBaHUH U
€IMHCTBEHHOCTHU MPAMOM, NPOXOASIIEN
yepe3 TOUKY IPOCTPAHCTBA U
MEPIECHANKYIISIPHON K INIOCKOCTH.
[110CKOCTH U EPIECHAUKYIISIPHBIE UM
MpsiMasi B MHOTOTpaHHUKAX.
[leprieHaUKYNIAp U HAKIOHHAS.
[TocTpoeHue nepneHuKyIIsipa U3 TOUYKH Ha
MPIMYIO.
Teopema o mpéx nepneHOuKyIapax
(npsamas u obpamuas).
Yeon mexncoy ckpewusarowumucsa
npamvimu. [louck nepneHOuKyisApHsIx
NPAMBIX C NOMOUSBIO NEPNEHOUKYIAPHBIX
niockocmet Opmo2oHanbHoe
npoexmuposanue. Ilocmpoenue ceuenuil
KYOa, npusmsl, NPAGUILHOL NUPAMUObL C
NOMOUBIO OPMOSOHATILHOU NPOEKYUU.
Cummempus 8 npocmpancmee
omuocumenvHo niockocmu. Ilnockocmu
cummempuil 8 MHo2oepanHukax. Ilpuznax
nepneHoOuKyIapHOCMU NPAMOUL U
NI0CKOCMU KAK Clle0Cmeue CUMMempuu.
I IpasunvHble MHO202DAHHUKU
Pacuém paccmosnutl om mouxu 00
naockocmu. Cnocobwvl onycmumu
NnepneHOUKYIApbl: CUMMEmMpUs, CO8U
mouku no napaiieivrotu npsamotu. Cogue no
HenapannienbHou NPAMOU, U3MEHEeHUe
accmostHutl

YTIB1 MEXY IPSAMBIMU U
[JI0CKOCTSIMU

(10 1)

YTIIBl B IPOCTPAHCTBE: YIOJld MEXKAY IPSIMON U

MJIOCKOCTBIO; IBYTPAHHBIN yTOJI, TMHEHHBII
YTOJI IBYTPAHHOIO YIJIA.

[TeprieHAMKYISAPHOCTD IIOCKOCTEMN: MPU3HAK

Yriel u paccrosHus (16 u)

IloBTOpEHME: YrOil MEXAY IIPSAMBIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS B
[IPOU3BOJILHOM TPEYIOJIbHUKE, TEOpeEMa

KOCHHYCOB.




MEePIEeHANKYIIPHOCTH JBYX IJIOCKOCTEH.
TeopeMa 0 TpEX NEpPHEHANKYIIApAX

IloBTOpEHME: YrOn MEeXAy
CKPEIIHUBAIOIIUMUCS IPSIMBIMU B
[IPOCTPAHCTBE. | ' €OMETPUYECKUE METOBI
BBIUMCIICHUS YIJIa MEX]Y NPSIMBIMU B
MHOIOTPaHHHKAaX.

/IByrpansbiii yroa. CBOMCTBO JTMHEWHBIX
YTJIOB IBYTPAHHOTO yTJa.
[leprieHAMKYASIPHBIE TIIIOCKOCTH.
CBoJicTBa B3aMMHO NEPIEHAUKYIISPHBIX
rockocteit. [Ipusnak
MEPIEHIUKYJIIPHOCTHU IIIIOCKOCTEMH;
TeopeMa O IPSIMOM IEPECEUEHNUs IBYX
[JIOCKOCTEH MEepIEHAUKYIISPHBIX TPEThEU
MJI0CKOCTH.

[Ipsmoyzonvubiil napanienenuneod; Kyo,
U3MEPEHUs, CBOUCMBA NPAMOY20TbHO20
napannenrenuneoa. Teopema o ouazouanu
NpAMOY20IbHO20 napaiierenuneod u
cneocmesue uz Heé. Cmepeomempuueckue u
npUKIaonvle 3a0ayu, CA3aHHblE CO
B3AUMHBIM PACNOJIONCEHUEM NPAMbBIX U
ni0cKoCmu.

Ilosmopenue. ckpewugarowuecs npsamole,
napannenibHvle NI0CKOCMU 8 CIAHOAPMHbIX
wmnozozpannuxax. Ilapa napannenvroix
ni0CcKOCmel Ha CKPewusarouuxcs npAMblY,
paccmosiHue mMexHcoy CKpeuusaouuMucs
NPAMBIMU 8 NPOCMBIX CUMY AYUSX.
OnyckaHue nepneHoOuKyIspos, 8bluUCIeHUe
paccmosHull om mouku 00 Mo4Ku,
NpAMOU,; NIOCKOCMIU.

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

IMpEXSPAHHBIX Y2108.




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

Muororpanauku (10 9)

IToHsiTE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTBI
MHOTOTPaHHHKA, BBIITYKJIbIE U HEBBIITYKIIbIE
MHOTOTPaHHHUKH; Pa3BEPTKAa MHOIOI'PAaHHUKA.
IIpu3ma: n-yronpHas Ipu3Ma; rpaHu u
OCHOBAHUS IIPU3MBL; IPSIMAst U HAKJIOHHAsS
[pU3Mbl; OOKOBasi U MOJIHASL IOBEPXHOCTh
[TPU3MBI.

[Tapamtenenunen, NpsAMOYTOJIbHBII
rapajuleJIeIUIE] U €r0 CBOUCTBA.
[InpamMua: n-yrojapHas NUPaMUJIa, TPAHU U
OCHOBaHHE MUPaMM/Ibl; OOKOBas U MOJIHAs
[MOBEPXHOCTh MUPAMMU/IbI; IPABUIIbHAS U
yceuéHHas nupaMuia.

J7IeMEHTHI IpU3Mbl U upamuabl. [IpaBunbHble
MHOTOTPaHHUKU: IOHATHE IPABUIIBHOTO
MHOTOTpaHHHKA; IPaBUIIbHAS MpU3Ma U
MpaBWIbHAs MUPAaMK/Ia; IPABUIIbHAS
TpeyrojbHasi MUpaMUAa U IPABUIbHBIN
TeTpa’ip; Kyo. IlpeacraBienne o mpaBUiIbHbBIX
MHOT'OTPaHHHUKAX: OKTa’Ap, JOJAEKa’Ip U
MKOCasIp.

CHUMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, ITPSAMOM, INIOCKOCTH.
J7IeMEeHTHl CHMMETPUU B TUpaMuax,
napajuleJIenuneaax, NPaBUiIbHbIX
MHOTOTpaHHHUKAaX.

BoruncineHue 3J€eMEHTOB MHOTOTPaHHHUKOB:
pEOpa, AMaroHa M, yriibl.

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
MOBEPXHOCTU MPSIMOM MPU3MBI, IIOIIA/h
OCHOBAaHMH, TEOpEMA

0 OOKOBOI MOBEPXHOCTHU MPSMON IPU3MBI.

MuororpanHuku (7 1)

CucreMaru3zanus 3HaHu: MHOTrOrpaHHUK
1 ero 3nemMeHThl. [Tupamuna. Buasl
nupamu. [IpaBunsnas nupamuna. [Ipusma.
[IpsiMasi 1 HaKJIOHHAS IPU3MBI.
[IpaBuibHas npusMma. [Ipsamoit
MapajuieIenuIe]], pMOyTrOJIbHbIN
napajuienenumnesn, Kyo.

Buinykavie mnococpannuxu. Teopema
Oiinepa. [Ipasunvhvie u noaynpasuivbHvle
IMHO202PAHHUKU




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

O6BEMBI MHOTOIPaHHUKOB

(8 1)

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

BekTopsl
B ripocTpancte (13 u)

[lonsmue 6exmopa Ha NIOCKOCMU U 8
npocmpancmee.

Cymma u pazHocms 6eKmopos, NPasuilo
napannenenuneod, YMHONCeHUe 6eKmMopa Ha
YUCTIO, PA3NOJACEHUe BeKMOPA NO OA3UCY
Mpex 8eKMopos, He NeHCAUUX 8 OOHOU
nnockocmu. CkansipHoe npousgederue,
BbIUUCTIeHUE Yela MeHCOY BeKMOPAMU 8
npocmpancmeae.

I Ipocmetiwiue 3a0aqu ¢ sekmopamu

JIBrokenus (5 )

/{suoicenus npocmpancmaa.
Omobpasicenus. J]eudicenus u pageHcmeo
pueyp. Obwue ceolicmea ogudxcenuli. Buowi
08UICEHUTL. NAPANNENbHbIU NEPEHOC,
YEHMPATbHAS CUMMEMPUS, 3ePKATbHAS
cuMMempus, NO8OPOM 60KPY2 NPSIMOU.

I Ipeobpa3zosanus nodobus. Ilpamas u
chepa Diunepa.

["eomempuueckue 3a0a4u Ha NPUMEHeHUe
08UdICEHUs.

HOBTOpeHI/Iel CCUCHUA,
[PACCTOAHHUA U YTJIBI

(8 1)

ITocTpoeHne ceyeHU B MHOTOIPAHHUKE.
Beruucienue pacCTOSHAN: MEXY IBYMsI
TOYKaMU, OT TOYKH 0 MPSMOH, OT TOUKH 10
MJIOCKOCTH; MEXAY CKPEIIUBAIOIIUMHUCS
MIPSAMBIMHU.

Beruucienue yrios: MEXIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU, MEKIY IPAMOU
M IIJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXy INIOCKOCTSIMHU




ITOYPOYHOE ITNTAHMPOBAHUME KYPCA 'TEOMETPUA
10 KJIACC

basoBbiii ypoBensb (70 yacoB)

Yrayosennbiii ypoBedb (105 yacos)

KonnuecTBo wacos Tema ypoka Tema ypoka ‘ KommuecTBo wacos
Tema: Beeoenue ¢ cmepeomemputo (10u /15 uz 24u)
1 genenasn
2 OCHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, TIPsIMas,
[JI0OCKOCTB, pOocTpaHCcTBO. IIpaBuna uzoOpaxeHus Ha
PUCYHKAX: N300pakKeHUsI IJI0OCKOCTEH, MapaiebHbIX
psIMBIX (OTPE3KOB), CEPEMHBI OTPE3KA.
/losmopenue NJIaHUMempUU. Teopema 0 1
NPONOPYUOHATLHBLX ompe3sKax. Ilooobué|
mpeyeonvruxos. Teopema Menenas.
2 HemeJs
2 [ToHsTHS: epeceKaroLuecs MIOCKOCTH,
MepeceKarIrecs npsiMasi v MiI0CKOCTb.
loemopenue NIaHUMEMPUU. Teopema 0 1
NPONOPYUOHATLHBIX ompe3Kax. Ilooobue|
mpeyeonvnuxos. Teopema Menenas.
3 Heneas
2 3HAKOMCTBO C MHOTOTpaHHUKAaMHU, U300pakeHne
MHOTOIPAaHHUKOB Ha PUCYHKaX, Ha MIPOEKIIMOHHBIX
UepTexKax.
OcHosHble npocmpancmeennvie hucypbol 1
Hcmopus pazeumus niaHumMempuu u cmepeomempuu.
4 Heneas
2 HauanpHbie cBeieHHS 0 Ky0e U mupamMue, ux
a3BEPTKU U Mozenu. CeueHnss MHOTOTPaHHUKOB.
Mnozcocpannuxu, uzobpasicerue npocmenuux| 1
npoCmpancmeeHnvlx  Queyp,  Hecyujecmeyiouux|
00beKmoa.
Suenens
2 [ToHsTHE 00 aKCHOMAaTUYECKOM TTOCTPOCHUU

CTCPCOMETPHUHN: AKCUOMBI CTCPCOMCTPUHU U CIICACTBUA

13 HUX




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

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

6 HemeJss

B3anMHOE pacnoioKeHUE NPSIMBIX B IIPOCTPAHCTBE:
[IEPECEKAIOILMECS, ITapalICIIbHbIE U CKPEIMBAOLIHEC
[IpsIMBIE.

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

[ [enmpanvrasn npoekyus.

7 Heneas

[TapamiensHOCTh MPSMBIX U INIOCKOCTEN B
[IPOCTPAHCTBE: MapasliebHbIE PSIMbIC B
[IPOCTPAHCTBE; MaPAJUIETLHOCTD TPEX MPSIMBIX;
apajuIeaIbHOCTD MPSIMON U TJIOCKOCTH.

Ceoticmea nepeceueHutl NPAMbLX U NIOCKOCHel

8 Hexgensn

[lapaineabHOCTh NPSIMBIX U TUIOCKOCTEN B
MPOCTPAHCTBE: MapasliebHbIE PSIMbIC B
[IPOCTPAHCTBE; MAPATUIETBHOCTh TPEX MPSIMBIX;
MapajuIeIbHOCTD MPSIMOM U MJIIOCKOCTH.

Cesoticmea nepeceueruti npsAmMbIX U NI0CKOCMel.

9 HenmeJs

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

Ceuenus. Hzobpasicenue ceueHuti nupamuovl, Kyoa u
npusmbl, Komopvie Hpoxooam yepe3 ux péopa.
H300padicenue nepeceyenus NOYYeHHbIX|
niaockocmel. Packpawiuganue nocmpoenHbix cedenull)

PA3HbIMU Y6EMAMU.

10 Hemens




HapaJ'IJ'IeJ'IBHOCTB IUIOCKOCTEH: mapaJljiCJIbHbIC
TIJIOCKOCTH, CBOMCTBaA napaJijICJIbHBIX ILIOCKOCTEH

Ceuenusn. H3zobpasicenue ceuenuti nupamuowvl, Kyoa u
npusmbvl, Komopwie HNpoxoosam uepe3 Ux péopa.
H300padicenue nepeceuenus NOYYEHHbIX|
niockocmet. Packpawuganue nocmpoeHHbiX cedeHull
pazHbIMU YEemamu.

11 He

CJIA

[pocTeiimme npocTpaHCTBEHHBIE (PUTYPHI HA
[UIOCKOCTH: TETPa3Ap, KyO, napaiesienunes;
[IOCTPOCHUE CEUECHUN

Ceuenus. H3zobpadicenue cevenuti nupamuowl, Kyoa u
npusmvl, Komopvie Hpoxoosam uepe3 ux péopa.
H300padicenue nepeceuenus NOYYEHHBIX]
niockocmet. Packpawuganue nocmpoeHHbix cedeHull
pazHbIMU Yeemamu.

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

12 Henens

[lepnieH AUKYIAPHOCTD MPSAMOM U TUIOCKOCTH:
MEPIEHANKYJISIPHBIE TIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
[apaJuleIbHbIE U NIEPIIEHUKYISPHBIE K INIOCKOCTU

Ilosmopenue: meopema Ilugpacopa na nnockocmu,
Mpu2oHOMempus NPIMOY201bHO20 MPey2OolbHUKA.

13 wegens

[IeprieHIMKYIAPHOCTD NMPSAMOU U MJIOCKOCTH:
[EPICHANKYJIAPHBIE IIPSIMBIE B IPOCTPAHCTBE, NPSAMBIE
MapaJuleIbHbIE U IIEPIIEHINKYIISIPHBIE K INIOCKOCTH

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

14 ue

A CJISA

[ [pu3HAK NEPIEHANKYIIPHOCTH IPSIMOU U IJIOCKOCTH,
TeopeMa O IPsIMOM MEPIIEHIUKYIIIPHOM INIOCKOCTH

Teopema o mpéx nepnenouxyispax (npamas u
oopamuas,).




|Y20Jz MedHCOY CKPeUUBaAIOUWUMUCS NPSAMBIMU.

15 wegens

[Ipr3HaK NEepHIEeHAUKYIAPHOCTH IIPSAMOM U INIOCKOCTH,
TeopeMa O IPSIMOY NEPIEHIUKYIIIPHON MIIIOCKOCTH

[louck nepneHOUKyIAPHLIX NPAMBIX C HNOMOUBIO
nepneHouKyiapHulx  naockocmeti  Opmoz2oHanbHoe
npoexmuposanue.

16 Henens

HCpHeHI[I/IK}’Hﬂp M HAKJIOHHBIC: paCCTOSAHHUE OT TOYKHU
10 TIJIOCKOCTH, paCCTOAHUC OT HpﬂMOﬁ J0 IIIIOCKOCTHU

[locmpoenue ceuenuii Kyba, npusmvl, NPAGUILHOL
nUpamMuovl ¢ NOMOUbIO OPMO2OHAILHOU NPOEKYUU.

17 wenens

HepHeHI[I/IKYJ'IHp M HAKJIOHHBIC: PACCTOSAHUC OT TOUYKH
10 TIJIOCKOCTH, paCCTOAHUC OT HpﬂMOﬁ J0 IIIIOCKOCTHU

CMMMempM}Z 6 npocmpancmee OMHOCUMENIbHO
njloCKocmu. IInockocmu cuMMempub? 6
WMHO2OCPpAHHUKAX.

Tema: Yenvt mesncoy npamvimu u naockocmamu (10 u/ 154 uz 16u)

18 mexgens

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

[Ipsimoyzonbubill napanneienuned; Kyo, usmepenus,
CBOUICMBA NPAMOY20IbHO20 napaienenuneod.

19 Hepeas
'YTIJIBI B IPOCTPAHCTBE: YIOJl MEXAY IIPAMON U
MJIOCKOCTBIO; IBYTPAHHBIN YroOJI, JMHEHHBIN Yrom
JIBYTPaHHOI'O yIJIa.
Teopema 0 ouazonanu NPAMOY2071bHO20

napaﬂﬂeﬂenuneda u creocmeue u3 Heeé.

20 Hemens

|HepneH11HKynﬂpHOCTL TJTIOCKOCTEM: TPU3HAK




[EPIEeHIUKYISIPHOCTH ABYX IIIOCKOCTEH.

HoemopeHue: CKpewusaroujuecs npAmble,
napaijéejilibHvle njiockocmu 6 cmandapmﬂblx
MHO2OSPARHUKAX. Hapa napaiiejlbHblx niockocmeil
HA CKpeuuearnwuxcia npAmslx, paccmosHue Me.?iC()y

CKpewu8aromumMucs NPAMbIMU 8 NnPOCMbIX|
cumyayusx.
21 wenens
TeopeMa 0 TpEX NEepHEHAUKYIIpax
Onyckanue nepneHouKyIApos, 8bIYUCTEHUE,
paccmosiHuitl  om  MOYKU 00 MOYKU, NPAMOL,
niockocmu.
22 Hemeas
Teopema 0 TpEX NMEepHIEHAUKYIISIPax
Buvluucnenue paccmosiHutl MedxHcoy)
CKpewusarouumMucs npAMbIMU c  nomowwio

nepneHOUKYIsAPHOU NIOCKOCIU.
Tpéxepannwiii yeon, HepaseHcmea 0/ mpeéxepaHHblX
yenos

Tema: Muozozpannuku (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 IIPU3MBI;
MpsiMasi 1 HaKJIOHHAsI TPU3MbI; OOKOBAas U MOJIHAS
[MOBEPXHOCTb MTPU3MBI.

Ceuenus. Hzobpasicenue ceueHuti nupamuowvl, Kyoa u
npu3Mbl, KOMmopbsie NPoxoo0sam yepes ux péopa

24 uenenas

[Tapamienenunen, IpsMOYTOJIbHBIN Mapaenenunes u
ero ceoiictea. [Iupamuna: n-yronbHas nupammia,
FpaHU U OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHAS
MOBEPXHOCTh MMPAMM/IbL; IPABUIIbHASA U YCEUEHHAS
nupamMua.




|C60ﬁcm6a nepece4eHull NPAMbLX U NJI0CKOCMeLL.

25 nenenas

DJIEMEHTHI IPU3MBbI U IMpamMuabl. [IpaBuibHbIe
MHOTOTPaHHMKU: TIOHATUE TIPABUIILHOTO
MHOIOTpaHHMKA; IIPaBUJIbHAS IPU3Ma U IPABUIIbHAS
[MPAMKJIA; IPABUIIbHAS TPEYTOJIbHAS IUPAMKIA U
MpaBWIBHBIN TeTpa’p; kyo. [Ipencrasnenue o
[IPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, NOAEKa Ip U
MKOCadIp.

Hapa napauiieilibHblx niockocmei HA
CKpeuuearnwyuxcsa npAamsvlx, paccmosnue Me.?fcay
CKpeuusarowyuUMUCA NPAMbIMU 6 NPOCIMbIX CUMYAYUAX

26 nexeas

CUMMETpHS B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUKH, IPSMOMU, INIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B IUPAMUJIAX, TapaJUIeeIUIe1ax,
[IPABWJIBHBIX MHOTOTpaHHMKaX. Berunciaenue
PIIEMEHTOB MHOTOI'PaHHUKOB: pEOpa, JHMaroHalH, YIibl.

Beinykavle  mHozoepannuxu.  Teopema — Jiinepa.
[IpasunvHble U NOAYNPABUIbHLIE MHO202PAHHUKU.
[locmpoenue ceuenuui 8 nupamude, Kybe no mpém
moukam Ha péopax. Coz0anue 8bIHOCHLIX Yepmedicell
U 3anuUch Wa208 NOCMPOEHUs.

Teopema Ilugpazopa, meopemuvl KOCUHYCO8 U CUHYCOS
0715 mpéxapanno2o yaua.

27 Hemens

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

0 O0OKOBOI MOBEPXHOCTHU MpsAMOi pu3Msbl. [Tnomans
OOKOBOM MTOBEPXHOCTH U MOBEPXHOCTH MPABUIIbHOM
MUpaMU/Ibl, TEOPEMa O ITUIOIAAN OOKOBOM MOBEPXHOCTH
yCEUEHHOM NMUPAMHUIbI

H300padicenue nepecevenus NOJIYYeHHbIX|
niockocmet. Packpawuganue nocmpoenHvlx cedenul]
pasnvivu yeemamu. Memoo ciedos 0ns nocmpoenusy
ceueHul

Dnemenmul chepuueckoll ceomempuu. 2e00e3utecKue
tunuY Ha 3emie

Tema: O6vémul muozozpannukos (6 u) + Y Bexmopot 6 npocmpancmee (94 uz 14u)

28 Henens
[TonsiTHe 06 00béMe. OOBEM MTUPaMUIBI, TPU3MBI llonamue  @exkmopa  Ha  NIOCKOCMU U 8
npocmpancmese.
Cymma U pasHocmo 8EKMOPO8, npasuio




|napazmeﬂenuneaa, YMHOOCEHUE 6eKmopa HA YUCO

29 genenas

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

Pasnooscenue eekmopa no 6a3ucy mpéx 6eKmopos, He 1
esrcauyux 6 0OHOU NIOCKOCMU

30 nemens

2 [TonsiTue 06 00béMe. OOBEM MTUPAMUIBI, TPU3MBI Cranaproe npousgeoenue, GblUUCICHUE Yeld MeNCOY 2
sexmopamu 6 npocmpancmse. IIpocmetiwue 3a0auu ¢
sexmopamu

I Ipocmetiwue 3a0aqu ¢ sekmopamu 1

Tema: Iloesmopenue: ceuenus, paccmoanus u yeinvl (8 u) + 'Y Bekmopul 6 npocmpancmee (54 uz 14u) +'Y Yenwt mestcoy npamoimu u naockocmamu
(1u u3 16u)

31 nenens

2 [TonsiTre 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI Cranaproe npouzgederue, GblYUCTCHUE Veld MeHCO) 2
sexmopamu 6 npocmpancmee. IIpocmetiwue 3a0auu ¢
sexmopamu

I/ Ipocmertiwiue 3a0ayu ¢ sekmopamu 1

32 uenens

2 [TocTpoeHue ceueHuit B MHOTOTpaHHUKE. I Ipocmertiwiue 3a0auu ¢ 6eKMOpamu. 2

Tpéxepannvlii yeon, nepagencmea Onsi MpEXSPAHHbIX] 1
yenos

33 Henens

2 Boruncnenue paccToSHUN: MeXAy IBYMsl TOUKaMH, OT |[/Jeudicenus npoCmMpaHcmaed. Omobpadicenus. 2
TOYKH /10 MPSIMOM, OT TOUKHU J0 TIOCKOCTH; MEXIy  []euoicenus u pagencmeo gueyp
CKPEIIMBAIOIUMUCS TPSIMBIMU

Obwue ceoticmea O8UNCEHUIL. 1
34 nenenst
2 Borunciienue yrioB: MEKIy CKPEIUBAIOIIUMUCS  |Buodbt  0sudicenuil: napaiebHblii.  NepeHoc, 2
MPSIMBIMH, MEKIY TPSMOM U TUIOCKOCTBIO, IBYTPAHHBIX [YeHMPAIbHAS CUMMEMPUs, 3ePKAIbHASL CUMMEMPUSL,
YIJIOB, YIJIOB MEXTY IIOCKOCTIMHU nosopom 6okpye npsmot
I Ipeobpazosarnus nodobus. llpsamas u cpepa Dinepa. 1

Feomempuqecmte 3a0a4u Ha NnpumMererue 08UdICEHUSA




TEMATUYECKOE IVTAHMPOBAHUE YYEBHOI'O KYPCA

11 KJTACC

bazoBeblit ypoBens (68 gacoB)

VYrayonenusiit ypoens (102 vaca)

HasBanue pa3aena (TeMbl)
Kypca, (KOJIMYECTBO YacOB)

OcHOBHOE COACPIKAHUC

Hasanue pasnena (Tembl)
Kypca, (KOJIMYeCTBO YaCcOB)

OcHOBHOE COACPpIKAaHUE

Tena Bpamenus (12 4.)

Cdepa u map: ueHTp, paauyc, Iuamerp;
IUIOIIAb TOBEPXHOCTH cdepbl. Bzanmuoe
pacnosoxeHue cepsl U MI0CKOCTH;
KacaTelbHasl IJIOCKOCTh K cdepe; TIIOmaab
cdepsl.

N3o6paxenue chepsl, mrapa Ha MIOCKOCTH.
CeueHnus mapa

HunuHapuyeckas MoBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MIOBEPXHOCTHU, OCh MJIMHIPUUECKOIN
noBepxHOCTU. LlymHap: ocCHOBaHUS U
OOKOBast MOBEPXHOCTb, 00pa3yroIas 1 oCh;
U0 OOKOBOH M MOJIHOM MOBEPXHOCTH.
N300paxeHne nUIMHAPA HA MIIOCKOCTH.
Pa3Béprka nmimnapa.

Ceuenust nuuHApa (MIOCKOCTHIO,
napayuieNbHON WU MepreHANKYIIPHON OcH
LHWIMH]IPA)

KoHnnueckas moBepxXHOCTb, 00pa3yromue
KOHUYECKOW MOBEPXHOCTH, OCh U BEPILINHA
KOHMYecKoi nosepxHoctu. Konyc:
OCHOBaHUE U BepIIMHA, 00pa3yolas 1 och;
IO b OOKOBOH U MOJIHOM MOBEPXHOCTH.
VY ceu€HHbIN KOHYC: 00pa3yoIINe U BBICOTA;
OCHOBaHHUS U OOKOBast MOBEPXHOCTb.
N300paxeHune koHyca Ha MIOCKOCTH.
Pa3BépTka KOHYCa.

Ceuenust koHyca (IIOCKOCTBIO,
NapajuIeIbHOM OCHOBAHMIO, U IIJIOCKOCTBIO,

MIPOXOJISIIEeH Yyepe3 BEPIINHY)

Tena spamenusi (24 4.)

Hunuaapuyeckas MOBEPXHOCTb,
o0pa3yroIue UIHHIPHISCKON
MOBEPXHOCTH.

unuuap. [Ipsamoii KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTU HUIMHIIPA.
Konnueckast moBepxXHOCTh, 00pa3yromnme
KOHUYecKoi moBepxHocTu. Konyc.
CeueHue KOHYCa IIOCKOCTBIO,
napasuieIbHOM IIIOCKOCTH OCHOBAHMUS.
VYceuénnblil konyc. M300pakenue
KOHYCOB U YCE€UEHHBIX KOHYCOB.
[Inomanp 60K0BOM MOBEPXHOCTH U
HIOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpHuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIUUCIICHHE,
MOCTPOEHUEM CEUCHUM LUIIUH]IPA,
KOHYCa.

[TpuknaaHble 33129, CBSI3aHHBIE C
UIHHPOM.

Cdepa u map.

[Tepeceuenue cheps! u mapa c
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bua u n3o0paxenue mapa.
VYpasuenue cepsl. [Lnomans chepst u
€€ JacTeu.

Cummetpus cdepsl u mapa.
CrepeomeTpHuuecKkue 3a1aun Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepoi U mapom,

ITOCTPOCHHUEM UX CEUYCHHU IMIOCKOCTBIO.




KomOunanus ten BparieHus u
MHOT'OTpaHHUKOB. MHOTOIpaHHUK,

OIMCAHHBIN 0KOJIO cdepbl; cepa, BHUCAHHAS

B MHOT'OTpaHHUK HJIM B TCJIO BpalllCHUSA

[MpuksaaHbie 3a71a41, CBSI3aHHBIC CO
cdepoit u mapom.
[ToBTOpEHHUE: OKPYKHOCTD Ha
IIJIOCKOCTH, BBIYUCIICHUS B OKPYIKHOCTH,
cTaHaapTHBIC Mox00us PasmuuHbie
KOM6I/IHaL[I/H/I TCJI BpallICHUA U
MHOTOTPaHHHUKOB.
3anaun o Teme «Tena i MOBEepXHOCTH
BpAIICHUS»

AHAJINTHYECKASA reomMeTpust
(15 4.)

[loBTOpEHME: KOOPAMHATHI BEKTOPA Ha
IUIOCKOCTH U B TPOCTPAHCTBE, CKAISIPHOE
IIPOU3BE/IEHUE BEKTOPOB, BHIYMCICHUE
yria MeXIy BEKTOPaMH B IPOCTPAHCTBE.
YpaBHeHHE NIPAMOH, IPOXOIALLEH Yepe3
JIBE TOYKHU.
YpaBHEHHE MIIOCKOCTH, HOpMaJlb,
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
BekropHoe npousBenenue. JInneiHbie
HEPABEHCTBA, JIMHEWHOE
MpOrpaMMUpPOBaHNE AHAIUTUYECKUE
METO/IbI pacuéTa yriia Mexay NpsMbIMU
U IUIOCKO- CTSIMU B MHOTOTpaHHHKAaX.
®dopmysa pacCTOSIHUSL OT TOUKH J10
IJIOCKOCTH B KOOP/IMHATAX.
HaxoxaeHne paccTOsIHUM OT TOYKH J10
MJIOCKOCTH B KyOe M MpaBUIbHON
UpaMUJIe

IloBTOpPEHME, 00001ICHHE
U CHCTEeMATH3AIUsA
3Hanuii (15 4.)

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE MHOIOTPAHHUKH, METO]
CJIEJIOB, CTaHJAPTHBIE IIJIOCKOCTH,
IepeceyeHus NPsMbIX U TUIOCKOCTEN
[TapanienbHble MpsIMbIE U TUIOCKOCTH:
HapajiiesIbHbIE CEYEHMS, pacUéT
OTHOIICHUH, YTJIbI MEXKTY
CKPEIMBAIOIINUMUCS IPSIMBIMU

[lepneHquKynsipHBIE IPSIMBIE U




MJIOCKOCTH: CTaHapTHBIC Mapbl
MEePICHINKYISIPHBIX TUIOCKOCTEH 1
MPSMBIX, CHMMETPHUH MHOTOT'PaHHHUKOB,
TeopeMa O TPEX NMEePHEHAUKYIIAPax,
BBIYKCIICHUSI ITTAH B MHOTOIPaHHUKAX
[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, (DOPMYJIBI 17151
IJIOMIA/IeH, COOOpaKEeHHSI TOA00USI.
[momaan cedyeHnii MHOTOrPaHHUKOB:
TJI0IIIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUs MOA00HS

O0béM MHOTOrpaHHHMKA
(17 u.)

O06Bem Tena. OOBEM MPSIMOYTOIBHOTO
napanenenunena. 3agadn oo yABOSHUH
Ky0a, 0 KBajpaType Kyba; 0 TPUCEKIIUU
yria.

CrepeomeTpHyecKHe 3a1a4u, CBSI3aHHbIC
¢ 00bEMOM IPSIMOYTOJIBHOTO
napasuiesenunesa.

[IpuknaaHble 3a1a4u, CBSI3aHHbIE C
BBIUUCIIEHEM 00BEMa IPSIMOYTOIBHOTO
napasenenurnesa.

O06bEM IpsIMOI TPU3MBI.
CrepeomeTpHUyecKHe 3a/1auu, CBSI3aHHbIE
C BBIYHCIICHHEM 00BEMOB MPSIMOI
npusMmsl. [Ipuknaasele 3agauu,
CBsI3aHHBIE C 00BEMOM MPSMON TIPU3MBI.
Beruucienue 06EMOB Tell C TOMOIIBIO
onpenenéHHoro uaTerpaia. OobéM
HAKJIOHHON MPU3MBbI, TUPAMH/IBL.
dopmyna 00bEMa MUpaMuab.
OTtHo1eHne 06beMOB MUPAMUJL C OOIIUM
YTJIOM.

CrepeomeTpHuuecKue 3a1auu, CBSI3aHHbIE
¢ 00bEMaMU HaKJIOHHOW TIPU3MBI,
MUPaMUIBIL.

[Mpuknanueie 3anaun mo Teme «OOBEMBI




TEJ», CBSI3aHHbIE ¢ 00BEMOM HAKIIOHHOU
MIPU3MBI, TUPAMUJIBIL.

[Ipumenenue 00bEMOB. BeruncieHue
[paccTosIHUSA 10 INIOCKOCTH

O0bémbI Tea (5 4.)

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB Te.

O06béM nunnHapa, konyca. O0bEM apa u
Iomaab chepobl

[TomoOHbIE TEeNa B MPOCTPAHCTBE.
COOTHOIICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI

Ili1omaam MoBEepXHOCTH U
00bEMBI KPYIJIBLIX TeJ (9
4.)

O06BEmM nunuHapa. Teopema 06
00BEME MPSAMOTO IUIUHIPA.
IInomanay 60KOBOM M MOJHOM
MOBEPXHOCTU HMIMHAPa Beruucnenune
00BEMOB TEJI C TTOMOIIBIO
ornpenenéuHoro uHTerpana. O0bEM
KOHYca.

ITnomagu 60KOBOM ¥ MOIHOMI
MMOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3aJ1auu, CBI3aHHbIC
C BBIUHCIIEHHEM 00bEMOB IMIIMH]IPA,
KOHYca.

[Tpuknanueie 3agaun mo Teme «OOBEMBI




Y TUTOMIAIU TTOBepXHOCTEH Teir. O0BEM
miapa ¥ mapoBoro cexropa. Teopema 06
00béme mapa. [Imomans chepsr.
CrepeomeTpuyuecKue 3aJ1a4u, CBI3aHHbIC
C BBIUMCIIEHHEM 00BbEMOB II1apa,
IapOBOI'0 CErMEHTA, IIIAPOBOT0 CEKTOpA.
[Ipukiaguele 31241 10 TEME
«O0BEMEBI TEI», CBA3aHHEBIE C 00BEMOM
apa v miomajasio cepsl.
CoOOTHOIICHUS MEXKTY TUIOIIAISIMHU
MOBEPXHOCTEH U 00bEMaMHM 1MOJOOHBIX
TelL.
[TonoOHBIC TENa B IPOCTPAHCTBE.
M3menenne o0bE€Ma rpu moi00uu.
CtepeoMeTpUUeCKHE 3a]]a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB T U TIIOIIAACH
MOBEPXHOCTEH

BekTOpbI U KOOPAUHATHI B
npoctpanctie (10 4.)

BekTop Ha III0CKOCTH U B IPOCTPAHCTBE.
CrnoxeHue ¥ BBIMUTAaHUE BEKTOPOB.
YMHOXk€EHUE BEKTOpa Ha 4Kcio. PaznoxxeHnue
BEKTOPA 10 TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuio napamienenumnena.
Pemenue 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPaMH.
IIpssMoyrosibHas cCUCTEMaA KOOPAUHAT B
npoctpaHcTBe. KoopanHATHI BEKTOpA.
IIpocreiimne 3ana4u B KOOpAUHATAX. YTOI
MeXxay BekTopamu. CKasspHOE
[IPOU3BEIEHNE BEKTOPOB. BhI4KClIeHNE YIIIOB
MEXAY NPSMBIMHU U TUIOCKOCTSMM.
KoopanHaTHO-BEKTOPHBII METOA ITPU
PEILICHNN T€OMETPUUECKUX 3a1a4




I[loBTOpPeHMe, 00001LIEHUE U
cucTeMaTH3anus 3HaHuii (7
4.)

OcHoBHbIE GHUTYPBI, (haKThI, TEOPEMBI Kypca
IUIAHUMETPHH. 3aau¥l ITIAHUMETPUU U
METO/IbI MX PEIICHHUS.

OcHoBHBIE HUTYPHI, (HaKThI, TEOPEMBI Kypca
cTepeoMeTpuu. 3a1aun CTEPEOMETPUH U
METO/IbI UX PEIICHUS

IHoBTOpEHUe, 00001IEHUE
H CHCTEeMATH3aluA
3HaHuH (22 4.)

O6o0maroiiee MOBTOPEHHE MIOHITHI U

MeTOJ10B Kypca reometpun 10-11

KJIACCOB, CHCTEMATH3aI1s 3HAHUH.
VcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKd U €€ pojIb B PA3BUTHH COBPEMEHHBIX
WHKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI




ITOYPOYHOE INTAHMPOBAHUE KYPCA TEOMETPUA

11 KJIACC
Ba3zoBblii ypoBeHb (34 yaca) Yray6JeHHbIi ypoBeHb (68 yacoB)
KonnuecTBo wacos ‘ Tema ypoka Tema ypoka ‘ KommuecTBo wacos
Tema: Tena epawenusn (12/24)
1 genenasn
1 Cdepa u map.
YpaBHeHue chepsl. 1
CummeTtpust cepsl 1 mapa 1
2 Hegeast
1 B3aumHoe pacnonoxenue chepbl U IIOCKOCTH
[Tnomans chepsl u ee yacTei. 1
Perenrie mpuKkIaJHbIX 3a/1a4, CBSI3aHHBIX cO cdepoil 1
U II1apOM
3 Hexeas
1 N300paxkenune cdepsl, mapa Ha mockoctu. CedeHust
chepbl
CtepeoMeTprueKkue 3aJaydl Ha JOKa3aTelbCTBO M| 2
BbIUKceHue. [lpukiagHple 3ajayu, CBA3aHHBIE CO
chepoit u mapom
4 Heneas
1 [{unHapryeckas moBepxHocTh. Llumuuap
[IpssMolt kpyrosoil mwuHap. Ilnomans MOBEpXHOCTH 2
[MTHH]IPA
5 nenensn
1 CedeHust WIUH]IPA
[TpukaHbIe 3a/1a49M, CBSI3aHHBIC C IFJTHHIAPOM 2
6 Henenst
1 Konyc.
KoHnoHMuecKkass MOBEPXHOCTh. Ilnomans OOKOBOH 2
[MOBEPXHOCTH KOHYCA M MOJHON
7 Henens
1 'Y ceueHHbII KOHYC.
1300paxkeHNs] KOHYCOB U YCEUEHHBIX KOHYCOB 2

8 Henpensn




CedeHust KOHyca

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

9 HemeJs

Penrenne 3a71a4 Ha CCYHCHHE KOHYCa

BBIYHCIICHUC.

CTepeOMCTpI/I‘ICKI/Ie 3a4a4d Ha O0Kas3aTcJIbCTBO U

10 menens

KOM6I/IH3HI/IH TEJI BpallilCHUS MHOT'OI'PAaHHHUKOB

Paznuunple  KOMOWHAIMM — TeJN  BpAalleHUS |
MHOTOTpaHHUKOB
11 Hepeas
MHoOrorpaHHHK, OIMCaHHBINA OKOJIO c(hephl
PaznmuyHble  KOMOMHAIMM T  BpAUICHUS U
MHOTOTpaHHUKOB
12 Heneast

Cdepa, BircaHHasi B MHOTOTPAHHUKUJIN B TEJIO
BpaILCHUS

3anaun o teme «Tena 1 MOBEPXHOCTH BPAILICHUSD)

Tema: O0bembl Te (6/9)

13 Hemens

T[Tousitiie 006 0OBEME.

Teopema 06 0ObeMe MPSIMOTO ITHUIHH/IPA

14 wegens

(OCHOBHBIE CBOMCTBA 00BEMOB TEN

OITPCACIICHHOIO MHTCTpajia

BrruncieHue 00bEMOB TCI C IIOMOIIBIO|

15 Hegens
O0BeM ITUIHMHAPA
CtepeoMeTpHUecKre 3a7a4H, CBSI3aHHBIE c
BBIUMCIICHHEM 00BEMOB IMIIMHIPA
16 Henens
O0BemM KOHYyCa
CtepeoMeTpuuecKue 3a7a4H, CBsI3aHHBIE c

BBIYHCIICHHEM 00HEMOB KOHYCA

17 Henens




O0BeM 1rapa u wiomaab chepsl

[Ipuknagueie 3amaun no Teme «OO0BEMBbI

1apOBOI'0 CCrMEHTA»

miapa,

18 Hegens

[TomoOHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY
[I0IA/IIMU MTOBEPXHOCTEN, 00beMaMu MOI0OHBIX TeJ

[Tpuknaaneie 3anaun o Teme «O0BEMBI U TUIOIMIAIH

1NS210

Tema: BekTopbl M KOOpANHATHI B npocTpancTBe (10/20)

19 Hemens

BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

YpaBHEHHE IPSIMOUN, TPOXOIIEH Yepe3 IBE TOUKU

20 Hemeas

Co’KeHHE U BRIUMTAHHE BCKTOPOB

HapaJIJIeJII)HBIe MNpAMBIC W IINIOCKOCTH, YIJIbI MCIKIY]
CKPCIIUBAOIHUMUCA ITPAMBIMHA

21 wenens

'YMHOKEHUE BEKTOPA HA YUCIIO

HepHeHI[I/IKy.TDIpHBIe IMPAMBIC U IIJIOCKOCTH

22 Hemeas

PaznoxxeHne BeKTOpa 1o TpeM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuiio mapamnenenunena

TeopeMa 0 Tpex NepneHATKYIIpax

23 nemenas

Pemrenne 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM ITPaBUI
NIEHCTBUN C BEKTOPAMHU

Brraucnenme JJIMH B MHOT'OT'PAaHHHUKAX

24 wenens

Hp}IMOYFOJ'IBHaSI CUCTCMA KOOPAWHAT B MPOCTPAHCTBC

dopMyna paccTOSHHUS OT TOYKH IO IJIOCKOCTH B
KOOD/IMHATAX.

25 Hemens

[Ipocrelinue 3a7a4u B KOOpAMHATAX

YpaBHEeHHE  IUIOCKOCTH, HOpMallb, YpaBHEHHE

MJIOCKOCTHU B OTPE3KaAX




26 Henens

'Yron mexny Bekropamu. CKaJsipHOE ITPOU3BEACHHE
BEKTOPOB

BrIunciieHne yria MexJly BEKTOpaMu B IPOCTPAHCTBE

27 uenenas

Beraucnenme YIJIOB MCXKAY NPAMBIMU U ITIJIOCKOCTAMU

AHaTUTHYECKHE MCTOJbI pacde€Ta Yyria MEXKAY]
MMPSAMBIMHA 1 INIOCKOCTAMH B MHOT'OI'PAHHHUKAX

28 Hemens

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

HaxoxaeHnue paCCTOHHI/Iﬁ OT TOYKH OO IIIOCKOCTH B|

KyOe ¥ MpaBHIIbHOW THpaMHJIE

Tema: [loBTOpenue, 00001eHNe U cUcTeMAaTH3AUNUs 3HAHUH (6/12)

29 genens

OcHoBHBIE GUTYPHI, HAKTHI Kypca ITIAHUMETPUN

JUISA

[[nomaan  MHOTOYTOJNIBHUKOB,  (POPMYIIBI

MJI0IA N, COOOPaKEHUSI 1O I00MS

30 Hepeas

Teopembl Kypca IMIIaHUMETPUU

MIOIIAI CEYeHWH MHOTOTPAHHUKOB, pa3pe3aHus Ha
4aCTH, COOOpaKEHUSI TOT00MsT

31 uemens

3az[aq1/1 IJIAHUMETPHUU U MCTObI NX PCIICHUA

Pemenne 3agau

32 wemens

OcHoBHbIE GUTYDBI, PaKThl Kypca CTEpeOMETPUH

I/ICTOpI/I}I pa3BUTHA CTCPCOMCTPHUU KAK HAYKH H €€
[POJIb B PpPa3BUTHU COBPEMCHHBIX HWHXCHCPHBIX U
KOMITLIOTCPHBIX TEXHOJIOTUH

33 nenens

Teopembl Kypca cTepeoMeTpun

MHOrOrpaHHUKH, TUIOIIAAA MHOTOTPAaHHUKOB, HX

CCUCHUA

34 wenens




3&,[[3‘11/1 CTEPCOMETPHHN U MECTOABI UX PCHICHUA

Permenne 3anau




