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I[TOACHUTEJIbHAA 3AIINCKA
OBIIASA XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA «MATEMATHUKA»

JlanHas mporpaMma CIIy»KHT OCHOBAHHEM JUIS YYUTENS 1O pa3padoTke pabodell mporpaMMmsl 1O
MaTeMaTHKe B Kjaccax, IJleé pealnu3yercss MyJbTUIPOQWIbHBIA y4yeOHBIH IutaH. B pasnene
«Temartnyeckoe IUIaHUPOBAHUE» COJEpkKaHUE OOYUEHMs] CHHXPOHU3UPOBAHO I NapajljelIbHOro
n3ydeHus: oOyyaroIMMUCs IpeaMeTa Kak Ha 0a30BOM, Tak M Ha yriyOleHHOM ypoBHe. Tmaruueckoe
IUIAaHUPOBAHKUE COCTABJIEHO IO Y4eOHBIM KypcaM «Ajredpa M Hadana MaTeMaTHYECKOro aHaInW3a» U
«"eomerpusi». YueOHbIN Kypc «BeposITHOCTh M CTaTUCTHKA» HE MOXET ObITh CHHXPOHHM3HPOBAH, TaK
KaK MMEET pa3HOe IMPEeIMETHOE COAEp)KaHUE, KOTOPOE M3ydaeTcs B 0ObEME OJMHAKOBOTO Y4eOHOTO
BpPEMEHH.

CunxpoHu3upoBaHHast paboyasi mporpamma 1o yuyeonomy npeamery «MaremaTrka 6a30Boro u
yriyonéHHoro ypoBHs i oOydarommxcss 10-11 kmaccoB paspaborana Ha ocHoBe dDenepaibHOTO
rOCyJJapCTBEHHOTO 00pa30BaTEJIbHOTO CTaHIapTa CpeAHero obmero oOpa3oBaHus, C y4€TOM
COBPEMEHHBIX MUPOBBIX TPEOOBaHUN, IPEAbIBIAEMbIX K MATEMaTHUECKOMY 00pa30BaHMIO, U TPaIULMHA
poccuiickoro oOpa3zoBaHMs. Peanmuzanms nporpaMMbel  o0eclieUMBAaeT  OBJIAJICGHUE  KIHOYEBBIMU
KOMIIETEHIUSIMHM, COCTABJISIIOIIMMHM OCHOBY JUIsl CaMOpPa3BUTUSL U HENPEPBIBHOIO 00pa3oBaHUS,
[EJIOCTHOCTH OOIMIEKYJIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH OOYUAIOIIUXCSI.

B paboueii mporpamme y4TeHBI Hed U MojiokeHHs «KOHIeNnuu pa3BUTHSI MaTeMaTHU4ecKOro
obpaszoBanus B Poccuiickoit denepanum». B coOTBETCTBUY ¢ Ha3BaHUEM KOHIICTIIIUN MATeMaTHYCCKOE
o0pa3oBaHMe [JOJDKHO, B YaCTHOCTH, pelllaTh 3ajady oOecledeHHs HeoO0XOAMMOro CTpaHe YucIia
BBIITYCKHUKOB, MaTeMaTH4YeCcKas MOJArOTOBKa KOTOPBIX JOCTATOYHA JUI IPOJIOJIKEHUsT 00pa3oBaHUs 1O
pa3IMYHBIM HANpaBJICHUSM, BKJIIOYas IPENOJaBaHUE MAaTEMATUKH, MaTeMaTHYECKHE HCCIEI0BaHU,
pabory B cdepe HMHOOPMAIMOHHBIX TEXHOJIOIMH W Jp., a TakkKe oOecrneueHust A Kaxaoro
o0yyJaromerocsi BO3MOXHOCTH JOCTHXKEHHMsS MAaTeMaTHUYecKOW IOATOTOBKM B COOTBETCTBUU C
HEOOXOJMMBIM €My YpoBHeM. VIMEHHO Ha pemieHHe STHX 3ajad HareleHa pabodas mporpamma
yriyOa€HHOTO YPOBHSI.

B snoxy nugpoBoit Tpancopmanuu Bcex chep 4HeTOBEUECKOM AESITENbHOCTH HEBO3MOXHO
cTaTb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOopollled MaTeMaTH4eCKOM IMOATOTOBKH. JTO
00yCJIOBJIEHO T€M, YTO B HAIllM JTHU PACTET YUCIIO CIIEHUATBHOCTEH, CBA3aHHBIX C HEMOCPEICTBEHHBIM
NPUMEHEHHEM MaTeMaTUKU: U B cepe HIKOHOMHUKH, U B OM3HEce, U B TEXHOJIOTMYECKHX 00JacTsX, U
Jake B TYMaHMTapHbIX cdepax. Takum oOpazom, Kpyr oOydaromMxcs, Ui KOTOpBIX MaTeMaTHhKa
CTaHOBHUTCS 3HaYMMBIM IIpeIMETOM, (pyHAaMEeHTOM 00pa30BaHUs, CYLIECTBEHHO pacuupsercs. B Hero
BXOJAT HE TOJIbKO oOOydaromiuecsi, IJIAaHUPYIOUIME 3aHMMATbCs TBOPYECKOM M HCCIIE0BATEIbCKON
paboToii B 00iacTu MaTeMaTUKH, UHPOPMATUKHU, PU3UKHU, SKOHOMUKH U B JIPYrUX 00JIACTAX, HO U T€,
KOMY MaTeMaTHKa Hy>KHa JJIsl UCIIOJIb30BaHus B IPO(EcCusiX, He CBA3AHHBIX HEMOCPEACTBEHHO C HEH.

[TpuxnanHas 3HAUMMOCTh MaTeMAaTUKH OOYyCJOBJIEHA TEM, 4YTO €€ MpeIMETOM SBISIOTCS
¢byHIaMeHTallbHbIe CTPYKTYpbl HAIIero MHpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIMUYECTBEHHBIE
OTHOILIECHMS, (YHKIMOHAIbHBIE 3aBHCHUMOCTH M KAaTErOpuHh HEONPEAECNEHHOCTH, OT NPOCTEHIINX,
YCBaWBaeMbIX B HEMOCPEACTBEHHOM OIbBITE, /IO JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX Ul Pa3BUTHS
HAy4YHBIX ¥ TEXHOJOTNYECKUX UJEH. be3 KOHKPETHBIX MaTEMaTUUECKHUX 3HAHUH 3aTPYAHEHO [IOHUMaHUE
MPUHIIMIIOB YCTPONCTBA M HCIOJB30BAaHUS COBPEMEHHOW TEXHUKH, BOCHPHUITHE U HHTEpIpEeTaIus
pa3HoOOOpa3HOW COLMANBHOM, HSKOHOMHUYECKOW, NOJUTHYEeCKOW uHpopManuu, Manod3pQexTuBHa
MOBCE/IHEBHAs MpPAaKTHYeCKasl AesTeNbHOCTb. Bo MHOrux cdepax npodeccruoHaJbHON NeATeIbHOCTH
TpeOyIOTCS YMEHUS BBINOJIHATH PAacd€Thl, COCTABIIATH AJITOPUTMBI, IPUMEHATH (HOPMYIIbI, IPOBOIUTH
reOMETPUYECKNE HU3MEpPEeHUsT U TIOCTPOEHMs, 4YuTaTb, OO0pabaThiBaTh, WHTEPIPETHPOBATH U



IpPEACTaBIATh MHPOPMAIMIO B BHJE TaONMIl, AUarpaMM ¥ TpadHKOB, IMOHUMATh BEPOSATHOCTHBIN
XapakTep CIy4aiHbIX COOBITHIA.

OnHOBpPEMEHHO € pacipeHueM cdep MPUMEHEHHS MAaTEMaTUKH B COBPEMEHHOM OOIIECTBE BCE
Oosiee BaXHBIM CTAHOBHUTCS MAaTEeMaTHYECKUH CTHJIb MBIIUICHUS, MPOSABISIOMIUNACS B ONpeAeTIEHHBIX
YMCTBEHHBIX HaBBbIKax. B mporecce n3ydeHus MaTeMaTUKU B apceHal IPUEMOB M METOJOB MBIIIJICHHS
YeJIOBeKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHIYKLIUS U JICTyKIHs, 0000IIeHne M KOHKPETHU3aIHs,
aHaIM3 M CHUHTE3, KiaccuuKamus M cucTeMatu3anus, adcTparupoBaHue W aHaorus. OOBEKTHI
MaTeMaTH4YeCKUX YMO3aKIIOUCHUH, MPaBUiIa UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX
MOCTPOCHHH, CIIOCOOCTBYIOT BBIpaOOTKE YMEHHS (OPMYIHpPOBaTh, OOOCHOBBIBATH U JIOKa3bIBATh
CYXIIEHUS, TeM CcaMbiM (DOPMHUPYIOT JIOTHUECKMI CTWJIb MBIIUICHUS. Benymas ponb NpHHAIIICKUT
MaTeMaTHKe B (OPMHPOBAHUHU aNTOPUTMHUYECKOW KOMIIOHEHTHI MBINUICHUS M BOCHHTAHUM YMEHUN
JeCTBOBATD IO 33/IaHHBIM AITOPUTMAaM, COBEPIICHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATh HOBbIE. B
nporiecce pPelIeHus 3aa4 — OCHOBBI JJIs1 OpPraHU3aluKl Y4eOHOH AEATEIbHOCTH Ha YPOKaX MaTEMAaTUKH
— Pa3BUBAIOTCS TBOPYECKAs M MPUKJIIaHAS CTOPOHBI MBIIIIJICHUS.

OOyuenue maremMaTHKe Ja€T BO3MOXHOCTbh Pa3BUBATh y YYALIUXCS TOYHYIO, PALMOHAIBHYIO U
UHQOPMATHBHYIO peYb, YMEHHE OTOHMparh HamOoJiee MOJXOIIIINE S3BIKOBBIC, CHMBOJINYECKHUE,
rpaduyeckre cpeacTBa sl BRIPAKSHUS CY)KICHUH U HATJISAHOTO UX TPEICTaBICHUS.

Heo06xoauMbIiM KOMIIOHEHTOM O0IIIEH KyJbTYPhl B COBPEMEHHOM TOJIKOBAaHMH SIBIISiETCs oOriee
3HaKOMCTBO C METOJAaMH IIO3HAHHUSA JCHCTBUTEIBHOCTH, IPEACTABICHHE O TpPEAMETe M METOC
MaTeMaTHKH, €r0 OTIMYUSAX OT METOJOB €CTECTBEHHBIX M T'YMAaHHTapHBIX HayK, 00 OCOOEHHOCTSX
NPUMEHEHHST MaTeMaTUKW Uil PEHICHHS HAyYHbIX UM TPUKIAIHBIX 3a7ad. TakuMm oOpasom,
MaTeMaTu4ecKoe 00pa3oBaHue BHOCUT CBOW BKIJIAJ B (POPMHUPOBAHKE OOIICH KyIbTYpPhI YEIOBEKa.

N3ydyeHne MaTeMaTHKH CIIOCOOCTBYET ICTETHYECKOMY BOCIIMTAaHHMIO YEJIOBEKA, IMOHHMAHHIO
KPacoThI U U3SIECTBA MATEMAaTHYECKUX PACCYXKICHHH, BOCIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO
UJIeU CHMMETpPUH.

LEJIN U3YUEHUA YUEBHOI'O [TIPEJIMETA «MATEMATUKA»
[IpuoputeTHpiMu LensIMU 00yuyeHHs: maremMatuke B 10—I11 kjaccax kak Ha 0a30BOM, Tak M Ha
yI1yOJI€HHOM YPOBHSIX SIBJISIIOTCS:

— (opMupoBaHHE LEHTPATBbHBIX MaTeMaTHMYECKUX MOHATUH (YMCIIO, BEIWYMHA, T€OMETpHUUYecKas
¢burypa, mnepemMeHHas, BEPOATHOCTb, (QYHKIMs), O0OECIEUMBAIOIINX IPEEMCTBEHHOCTh M
MEPCIIEKTUBHOCTh MaTEMaTUUECKOTO 00Pa30BaHUsI 00YUarOIIUXCS;

— TMOJBEACHME YJallMXCsl Ha JOCTYITHOM JJI1 HUX YPOBHE K OCO3HAHUIO B3aMMOCBSA3M MaTEMaTHUKU
U OKPY’KaIOIllero MUpa, MOHUMAaHUE MaTEMAaTUKHU KaK 4YacTH OOIIEel KyJIbTyphl YEIOBEUECTBA;

— pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKMX CIOCOOHOCTEHM ydaluxcsi, I03HaBaTeIbHON
AKTUBHOCTH, HCCJIEOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBILUICHUS, MHTEpeca K H3YyYEHUIO
MaTeMaTHKH;

— (opmupoBanue (QYHKIIMOHAIBHOM MaTeMaTHYeCKOH TIpaMOTHOCTH: YMEHHsI paclo3HaBaTh
MaTEMaTHUYECKUE AaCIEKThl B PEAIbHBIX >KU3HEHHBIX CHUTyallUsX M NpU HU3YYEHHHM JpPYruX
y4eOHBIX MPEJAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (popMynupoBaTh UX Ha
S3bIK€ MaTeMaTHKW U CO3/laBaTh MaTeMaTU4YeCKWe MOJIeNHM, MPUMEHSTh OCBOEHHBII
MaTeMaTHYeCKUM anmapaT = JUid  pelIeHUs MPaKTHUKO-OPUEHTUPOBAHHBIX 3anad,
MHTEPIPETUPOBATH U OLICHUBATH IOJTYYEHHbIE PE3YJIbTATHI.

OcHoBHbBIE JTMHUU cojepkaHUsl Kypca matematuku B 10—11 knaccax: «Uucna u BBIYHCICHUS,

«Anrebpa»  («AnreOpanyeckue  BbIpaXeHUs», «YpaBHEHUS M  HepaBeHCTBa»), «Hauama



MareMaTuyeckoro anaimsay, «I'eomerpus» («I'eomeTpudeckue GUTypbl U UX CBOMCTBay», «3mepeHue
TFEOMETPUUYECKUX BEJINYMH»), «BepoATHOCTP M cTaTUCTHKa». JlaHHbIE JIMHUM pa3BUBAIOTCS
[apajulesIbHO, KakJasi B COOTBETCTBHUM C COOCTBEHHOM JIOIMKOW, OJHAaKO HE HE3aBUCUMO OJHA OT
Apyroi, a B TECHOM KOHTAaKTe M B3auMmojeiictBuu. Kpome 53TOoro, mx oOBEAMHSET JOrHYecKas
COCTaBJIAIOLIasl, TPAAULMOHHO MPUCYLIasi MaTEMAaTUKE U IIPOHU3BIBAIOLIAS BCE MAaTEMATUYECKUE KYPCBI
u cogepxatenbuble auHUH. ChopmynupoBanHoe B DenepanbHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe€ CpeaHero oobmero oOpa3oBaHus TpeOOBaHUE «BJIAJECHUE METOJAaMHU JI0Ka3aTeJbCTB,
QITOpUTMAMH  pELIEHUs 3ajay; yMmeHue (opMynHpoBaTh ONpEAeNeHUsl, aKCUOMbl U TEOPEMBI,
MIPUMEHATh UX, IPOBOJAUTH JOKAa3aTEIbHbIE PACCYKICHHS B XOJE PELICHUS 3a/1a4» OTHOCUTCS KO BCEM
Kypcam, a (hopMUpOBaHHE JIOTHUECKUX YMEHUH pacmpesenseTcs 1Mo BCeM rojaM oOydeHHUs Ha ypOBHE
cpeaHero obmiero 0opa3oBaHusl.

MECTO YYEBHOI'O TIPEAMETA «MATEMATUKA» B YUEBHOM I1JIAHE

B coorBerctBUM ¢ DepepanbHbIM roCy1apCTBEHHBIM 00Pa30BaTENIbHBIM CTaHIAPTOM CPEIHEro
obmiero oOpa3oBaHMsl MaTeMaTUKa SBISIETCS O0s3aTENIbHBIM IPEJMETOM Ha JIaHHOM YpPOBHE
obpa3zoBanus. Hacroselt pabodell mporpamMmoil mpenycMmaTpuBaeTcsl U3ydeHue ydeOHOro mpeamera
«MaremaTuka» B paMKax TpEX y4eOHbIX KypcoB: «AureOpa M Hadaja MaTeMaTHYECKOro aHaIu3ay,
«I'eomerpus», «BeposTHOCTB U cTaTucTKa). POPMUPOBAHUE JIOTHYECKUX YMEHUN OCYLIECTBISAETCA HA
MIPOTSKEHUH BCEX JIET OOY4YEHMsI B CTapUIeH IIKOJE, a AJIEMEHThI JIOTUKH BKJIIOYAIOTCS B COJEpKaHUE
BCEX Ha3BaHHBIX BHIIIE KYyPCOB.

OcHOBHBIMU JIMHUSIMU cojaepkaHusi Matematuku B 10-11 kmaccax sBustores: «Yucna u
BBIUUCIICHUS», «Anredpa» («Anredbpanueckue BbIpaXEHUs», «YpaBHEHUsS M HepaBeHCTBay»), «Hauana
MaTeMaTHYecKoro aHanusa», «l'eomerpus» («I'eomerpuueckue GuUrypsl u ux cBoiictay, «M3mepenue
IeOMETPUUECKUX BEJINYMHY»), «BeposTHOCTh M cTatucThkay. CoaepikaTelibHble JIMHUM Pa3BUBAIOTCA
napajiesibHO, KaX/Jas B COOTBETCTBMM C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJHA OT
Apyroi, a B TECHOM KOHTaKkTe€ M B3auMOJEHCTBUU. VX OOBEIUHSAET JIOTMYecKas COCTaBIAOLIas,
TPaIUIIMOHHO TPHCYIIas MaTeMaTUKe W TPOHM3BIBAIONIAS BCE MaTeMaTHYeCKHe KypChl H
conepxatenbabie auHUU. ChopmynupoBanHoe B GI'OC COO tpebGoBaHuE «BIAJCHHE METOJIAMU
JI0Ka3aTeNIbCTB, aIrOPUTMaMHU DELIEHUs 3aj1ad, yMEHHE (OpMyYIHpOBaTh OMNpEIENICHUs, aKCUOMBI U
TEOPEMBI, PUMEHSATH UX, TPOBOJIUTH JOKA3aTEIbHBIC PACCYKACHHUS B XOJIE PEIICHUS 3a7au» OTHOCUTCS
KO BCeM Y4eOHBIM KypcaMm, a (OpMHUpOBaHUE JIOTMYECKUX YMEHHMH pacrpenensercss IO BCeM ToaaM
oOyueHusl Ha YPOBHE CpeJIHero o0Iiero oopa3oBaHus.

B yueOHoM 1utaHe Ha u3ydyeHue marematuku B 10—11 kiaccax oTBoauTcs 5 yuyeOHBIX 4acoB B
Heseno Ha 0a30BOM ypOBHE B TeUEHHE KakJoro rojga odyueHus, Bcero 350 y4eOHBIX 4acoB, U 8
y4eOHBIX 4acoB B HENENI0 Ha YIIyOJEHHOM ypOBHE B T€UEHHE KaKJ0ro rojga oOyuyeHus, Bcero 560
y4eOHBIX 4acoB.

[INIAHMPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITPEJIMETA
«MATEMATHUKA»

OcBoenne yueOHOrO npeamera «MaTeMaTuka» JOHKHO 00ecreunBaTh JOCTH)KEHUE HAa YPOBHE
cpeaHero oOmiero o00pa3oBaHUs CIEAYIOUIMX JMYHOCTHBIX, METAlpeIMeTHBIX M IPEeIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

JINMHHOCTHBIE PE3VYJIBTATEI

JIndHOCTHBIE pe3yNnbTaThl OCBOEHHUS TMporpaMMbl ydeOHOoro mpenmera «MaremaTukay
XapaKTEPU3YIOTCS:

I'paxknaHCKO€ BOCIIMTaHUE:



c(OpPMUPOBAHHOCTHIO TPAKAAHCKON MO3ULIUN 00Y4aIOIIErocs KaKk aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCUHCKOro OOIECTBa, MPEICTABICHHEM O MaTeMaTHYEeCKUX OCHOBAaX ()YHKIIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHMA, NPOLEAYp TPakIaHCKOro ooOmiecTBa (BBHIOOpPHI, OMPOCH M Tp.),
YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HMX (YHKUUSAMH H
Ha3HAYECHUEM.

[TaTpuoTHueckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUNMCKON TPa’KJaHCKOM WACHTUYHOCTH, YBKEHHUS K MPOLUIOMY U
HACTOAIIEMY POCCUHCKON MaTeMaTHK{, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHIKCHHMSIM POCCHUHCKUX
MaTEMaTHKOB U POCCUHCKON MaTeMaTH4YeCKOW IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTUKEHHUN B APYTUX
HAyKax, TEXHOJIOTUSX, cpepax IKOHOMHKH.

JIlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JTyXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapoaa; c(hopMHUPOBaHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, 3STUYECKOTO TOBEJEHUS, CBA3AHHOIO C MPAKTUYECKUM INPUMEHEHUEM JOCTHKEHUM HAYKHU U
NeSITeNIbHOCThIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOIO OYAYIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETHUYECKUM OTHOIIECHHEM K MUPY, BKIIOYas ICTETUKY MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajay, pELIEHUH, pPACCYXIEHHUI; BOCIPUUMYHBOCTHIO K MaTEMaTHUYECKUM acleKTam
Pa3IMYHbIX BUJOB UCKYCCTBA.

®Pu3n4ecKoe BOCIIUTAHKE:

c(OpMUPOBAHHOCTHIO YMEHUS NPUMEHATh MaTEMaTHUECKUE 3HAHUS B MHTEpecax 3/10pOBOr0 U
Oe3omacHOro 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (340pPOBOE NHUTAHHE,
cOamaHCHUpPOBAaHHBIA PEKUM 3aHATUNA W OTIbIXa, peryispHas ¢uznueckas aKTUBHOCTH); (PU3UUYECKOTO
COBEpIICHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-0310POBUTEIBHOMN JAESITEIHLHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYI0JII0OUS; HHTEPECOM K pa3iHuHbIM cepam
npodeccHoHaNbHON JIEeATENbHOCTH, CBA3aHHBIM C MAaTeMaTHKON M €€ NPUIIOKEHUSMHU, YMEHUEM
COBEpIIATh OCO3HAHHBIA BBHIOOp Oymymiel Mpoeccuu W peaTn30BbIBATH COOCTBEHHBIE KU3HEHHBIC
IUTaHbl; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa30BaHMIO U CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEHM JKW3HHM; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHUM IMPAKTUYECKUX 3a/ad
MaTeMaTH4eCKON HalpaBJIeHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMHPOBAHHOCTHIO 9KOJIOTMYECKON KYJBTYpBHI, MOHUMaHHUEM BIUSTHUS
COLIMAJIbHO-9)KOHOMUYECKUX MPOLIECCOB HA COCTOSHUE NMPUPOIAHON U COLMAIBHOM Cpelbl, OCO3HAHUEM
r7100abHOTO XapakTepa HSKOJIOTMYECKUX IMpoOsieM; OpUEeHTalMed Ha NpPUMEHEHHe MaTeMaTHYeCKUX
3HAHUU JUIS pelIeHHus 3a]1ad B 00JIaCTU OKpY)KAIOIIeH Cpelibl, INIAHUPOBAHUS MMOCTYIKOB U OLIEHKH HUX
BO3MO>KHBIX [TOCJIEJICTBUI JIJIs1 OKPY’KaIOIIEH Cpebl.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpMHUPOBAHHOCTHIO MHUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOILECTBEHHOM MPAaKTHKM, TOHUMAHHEM MaTeMaTHYecKOW HayKH Kak c(epbl 4eI0BEYeCKOMH
JeSTeIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAUMMOCTH Ui Pa3BUTHS LIMBUIM3ALIMU; OBJIAJCHUEM S3BIKOM
MaTeMaTUKd W MaTeMaTHYeCKOM KyJIbTypoll Kak CpeICTBOM TIO3HAaHHS MHpa; TOTOBHOCTBIO
OCYILECTBIATh MPOEKTHYIO M UCCIIEN0BATENBCKYIO JEATEIBHOCTh MHINBUYaIbHO U B IPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTAThI

MertanpeameTHble pe3ysibTaThl OCBOEHHS MporpaMmbl ydyeOHOro mnpeamera «Marematukay
XapaKTepU3yIOTCsl OBJIAJICHUEM YHUBEPCAJIbHBIMHM IO3HABATENbHBIMHU JEHCTBUSIMH, YHHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMH JIEHCTBUSMH, YHUBEPCATLHBIMU PETYIISITUBHBIMU JICHCTBUSIMH.



1) YHuBepcanbHbIE TTO3HABATENbHBIC JEHCTBUS, OOECIeYrBalOT (OpMHUpPOBAHUE 0a30BBIX
KOTHUTHBHBIX MPOIECCOB O0OydJaromuxcs (OCBOGHHE METOJOB TIO3HAHMS OKPYXKAIOIIET0 MUPA;
MPUMEHEHHE JIOTHYECKHX, HCCIIEI0BATEIbCKUX OMepaIuil, yMeHui padotaTsh ¢ nHopmanmei).

bazoBbie mornueckue AeMCTBHS:

— BBIABJIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTHYECKHX OOBEKTOB, MOHSATHUH,
OTHOIICHUN MEXAY TMOHATHIMH, (OPMYIUPOBATh ONPEICICHUS TOHSATHH; YCTaHABIUBATh
CYIIECTBEHHBIA TpPHU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS Ui OOOOINCHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJMMOTO aHAJIH3A;

— BOCIPUHUMATh, (HOPMYIHUPOBATH W  TPEOOPa3OBBIBATH  CYKICHHUS:  YTBEPAUTEIbHBIE |
OTpHUIaTENIbHbIC, EIMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHBIC,

— BBIABJIATh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTHBOpEYHs B (akTax, JaHHBIX,
HAONIIOJICHUSAX W YTBEPXKICHUSIX;, NpearaTh KPUTEPHH IS BBISABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

— JenaTh BBIBOABI C HUCIHOJIB30BAaHUEM 3aKOHOB JIOTUKHM, JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIIOUCHU TI0 aHAJIOTHH;

— TMPOBOJUTH CaMOCTOSITEBHO JIOKA3aTeIhCTBA MATEMATHMUECKUX YTBEPXKIACHUN (IpsMble U OT
MIPOTUBHOTO), BEICTPAUBAThH apTyMEHTAIUIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI;

— 00OCHOBBIBaTh COOCTBEHHBIE CYXKJICHUS U BBIBO/IBI,

— BBIOMpATh CIOCO0 pemeHus y4eOHOH 3amaunm (CpaBHHBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMpaTh HarOOoJIee TIOIXO AN ¢ Y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble nccnenoBaTenbCcKue A1eUCTBUSA:

— WCIOJIB30BaTh BOMPOCH! KaK MCCIIEI0BATEIILCKUN MHCTPYMEHT MMO3HAHUS; (DOPMYIIMPOBATH BOIIPOCHI,
(buKcHpyOIIUe MPOTHBOpPEYHEe, MPOoOJIeMy, YCTaHABJIMBATH HCKOMOE M JaHHOE, (GopMHpOBaTh
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO IMO3HIIAI0, MHEHUE;

— TIPOBOJIUTH CAMOCTOSATEIHHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIICIOBAHUE IO YCTAHOBJICHHIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJICHUS, MPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXTY
00BEKTaMHU, SIBJICHUSIMH, TIPOICCCAMH,

— CaMOCTOSATEIBHO (QOPMYITUPOBATH OOOOIIEHUS W BBIBOABI 10 PE3yJIbTaTaM MPOBEIEHHOTO
HaAOJIIOJICHUs, WCCIICAOBAHUS, OIICHUBATH JOCTOBEPHOCTH IMOJTYYCHHBIX PE3YJIbTATOB, BBHIBOJOB WU
0000I1IEHNI;

— TMPOTHO3UMPOBATH BO3MOXKHOE pPa3BUTHE MpOIEcca, a TaKkKe BBIABUTATh MPEINONIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ota c undopmariueii:

— BBIABIATH AePUIUTHI HH(OPMALIUHY, TAHHBIX, HEOOXOTUMBIX ISl OTBETa HA BONPOC U JAJS PEHICHUS
3aJauu;

— BBIOMpaTh UHGOPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATh, CUCTEMATH3UPOBATH U
HMHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IMYHBIX BUIOB H (OPM MPECTABICHUS;

— CTPYKTYpHpPOBaTh HH(OpPMAIHMIO, MPEACTaBIATh €€ B pa3iMYHbIX ¢opMmax, WIIIOCTPUPOBATH
rpapuyuecKy;

— OIIEHUBATh HAIEKHOCTH HH(OPMAIIUU TI0 CAMOCTOSTEIIEHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

2) YHuBepcanbHble KOMMYHUKATHBHBIE JEUCTBUS, OOECIeuuBalOT CcHOPMUPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00YUaAIOIIUXCS.

Obuenue:

— BOCIPUHUMATH U (HOPMYITHPOBATH CYKJICHUS B COOTBETCTBUU C YCIIOBUSAMH U TCIISIMHA OOIICHWS;

— SICHO, TOYHO, I'PpaMOTHO BBIPAXXAaTb CBOIO TOYUKY 3PCHUA B YCTHBIX W IMHCBMCHHBIX TCKCTaX, JaBaTb



MOSICHEHHUSI 110 XO/1y pElIeHHUs 3a/1a4i, KOMMEHTHPOBATh MOJYYE€HHBIH pe3yNbTar;

— B Xo07ic 00CY)KJICHHsI 33]1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAeMOM TEMBI, TPOOIEMBI, perIacMoin
3aJla4uM, BHICKA3bIBATh U/I€U, HAIlCJIEHHbIE HA TIOUCK PEIICHNUS;

— COIOCTaBISITh CBOM CYXKICHUS C CYXACHUSAMH JPYTUX YYaCTHHKOB JMANOra, OOHApYXHUBATh
pasiauyure U CXOACTBO MO3UIIMIA;

— B KOPpEKTHOH Gopme HopMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

— TMPEICTABIATH PE3yJIbTaThl PELICHUS 3374, IKCIIEPUMEHTA, UCCIIeI0BAHUs, IIPOCKTA;

— CaMOCTOATEIbHO BBIOMpPATh (hOpMaT BBICTYIUICHHS C Y4ETOM 3a1ad MPE3eHTAlUU U OCOOCHHOCTEM
ayTUTOPHUH.

CoTpyIHUYECTBO:

— TOHUMAaTh U UCIHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUIYATbHONW pabOThI MPH pELICHUH
y4eOHBIX 3a]1a4;

— NPUHUMATh LEJIb COBMECTHOW JEATENBbHOCTH, IJIAHUPOBAaTh OpPraHM3alMI0 COBMECTHOM pPabOTHI,
pacnpenenats BUIbsl paboT, 1oroBapuBaThbes, 00CYKIaTh MPOIECC U PE3YNbTaT paboThl; 0000IIaTh
MHEHUS HECKOJIBKHX JIFOJICH;

— Y4YacTBOBAaTh B TPYNIOBHIX opmax paboThl (00CYKIeHHS, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBD) U
WHBIC);

— BBINOJIHATH CBOKO YacTh pabOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C IPYTMMH WIEHAMU KOMaH/[bL;
OLICHUBATh KAa4eCTBO CBOETO BKJIAJa B OOMIMI MPOAYKT IO KPUTEPUSM, CHOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBHUS.

3) YHuBepcanbHble pPEryIsITHUBHBIC ICHCTBHs, 0OecreuyuBaoT (HOPMHUPOBAHHE CMBICIOBBIX

YCTaHOBOK M >KU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuzanusi:

— COCTaBJIATH IUIAaH, AITOPUTM PELICHUS 3aJla4M, BHIOMPATh CIIOCOO PELICHHsS C yYETOM HUMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATh BapUaHTHI
peleHuii ¢ yaéToM HOBOH MH(POpMaLUH.

CaMOKOHTpOIIB:

— BJIQJIETh HABBIKAMH I103HABAaTEJIbHON peQUIeKCUH KaK OCO3HAHUS COBEpLIAeMbIX ACUCTBUH H
MBICIIUTENBHBIX [TPOLIECCOB, UX PE3YJIbTATOB;

— BIaJETh CIOCO0aMH  CaMOINPOBEPKH, CAMOKOHTPOJS Ipollecca U pe3yibTaTa  pPEeLIeHHs
MaTeMaTHUYECKOH 3a7auu;

— TNPEABUAETH TPYIHOCTHU, KOTOPbIE MOT'YT BOSHUKHYTh IIPH PELIEHUH 33/1a4d, BHOCUTh KOPPEKTHUBHI B
NeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX OIIMOOK, BBISBIEHHBIX
TPYIHOCTEN;

— OLIEHUBATh COOTBETCTBUE pe3ysbTaTa LIEIM U YCIOBUSM, OOBACHATH MPUUYUHBI JTOCTHKEHUS WIH
HEJOCTHKEHUS Pe3yJIbTaTOB JIEATEIbHOCTH, HaXOAUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOpEeTEHHOMY
OTIBITY.

IJNTAHUPYEMBIE INPEIMETHBIE PE3VJIbTATHI OCBOEHUMA
CUHXPOHU3UPOBAHHOU ITPOT'PAMMBI 3A KYPC 10 - 11 KJIACCA

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS pabouell CHHXPOHU3UPOBAHHOM paboyeil mporpaMmbl MO
MaTtematuke npezctabiensl it 10 - 11 kimacca B paMkax KypcoB «AnreOpa U Havaia aHalu3a» u
«I"eomeTpus».

OcBoenue yueOHOTo Kypca «Anredpa U Hayaina MaTeMaTHYeCKOro aHalli3a» Ha YPOBHE



cpemHero o0Iero oopa3oBaHus JOHKHO 00eCTICUnBaTh JOCTHIKEHUE CICAYIONUX TPEIMETHBIX

00pa3oBaTeNbHBIX PE3YIbTATOB:

K koniy o6yuenus B 10 kitacce 00y4arommiicst MOIY4UT CISAYIOMINE PEAMETHBIC Pe3yIbTaThl

0 OTJCJIBHBIM TeMaM (eiepalibHON pabodell mporpaMMbl yueOHOTO Kypca «Anredpa 1 Havyasa

MaTeMaTUYCCKOr0 aHaJIM3a» Ha 0a30BOM YPOBHE:

Ypncna v BEIUHMCIICHUS:

ONCpHUpOBATh NMOHATUAMU: PALITMOHAJIBHOC U I[CﬁCTBI/ITCJIBHOG quciio, OOBLIKHOBEHHASA U JACCATUYHAsA
JpoOb, POLIEHTHI;

BBIIIOJIHATH apI/I(l)MeTI/I‘-IeCKI/Ie ornecpanuru ¢ paiuoOHaJIbHBIMU U ,Hef/'ICTBI/ITeJILHBIMI/I qyucJiaMu,
BBINOJIHATh NPUOIMKEHHBIE BBIYMCICHUS, UCIIONb3Ys IIPAaBUIa OKPYIJICHUS, JeaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BEIYUCIICHMUI;

ONEpUpOBATh MOHATHAMM: CTENEHb C IEJIbIM IIOKa3aTeleM, cTaHAapTHas ¢opMma 3amucu
JIeMCTBUTENIBHOTO 4YHCJIa, KOPEHb HATypalbHOM CTEMEHH, HMCIOJIb30BaTh MOAXOIAIIYI0 (Gopmy
3aI1mucu IIGfICTBHTGJII:HLIX YUCCI AJId PCIICHUA MMPAKTUYCCKUX 3aaa4 U NPCACTABIICHUA JaHHBIX,
OIIEpUPOBATh MOHATUAMU: CHHYC, KOCUHYC U TAHT'€HC IIPOM3BOJIBHOTO YIJla, UCIIOIb30BaTh 3aIIUCh
IPOM3BOJILHOIO YIJIa uepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.

ypaBHeHI/IH U HCPABCHCTBA:

OIIEpUPOBATh TOHATUAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, LEJI0OE, pPalMOHAIbHOE,
VPPaLMOHAIIbLHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHUE;

BBIINOJIHATH MpeoOpa30BaHUsl TPUTOHOMETPUUECKUX BBIPAXKEHUHM U pelliaTh TPUTOHOMETPUUYECKUE
YPaBHEHHS;

BBITNOJIHATh IPE0OpPa30BaHuUsl LEIbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN M pelaTh
OCHOBHBI€ THUIIbI LIEJIBIX, PAllMOHATIBHBIX U HPPALMOHAJIbHBIX YPAaBHEHUN 1 HEPABEHCTB;
IPUMEHSTh YpaBHEHUS M HEPABEHCTBA JUISl pEIICHHUs MaTeMaTHMYeCKHUX 3ajad U 3a7ad U3
Ppa3IUYHBIX 00J1aCTe HayKH U pealibHOM JKU3HH;

MOJIEIUPOBATh peajbHble CUTYallMH Ha s3bIKe ajareOphl, COCTABIATH BBIPAXKEHUS, YpaBHEHUS,
HEPAaBEHCTBA II0 YCJIOBHMIO 3alayM, HMCCIEIOBATh IIOCTPOEHHBIE MOJENH C HCIOJIb30BAHUEM
anmnapara ajreopsl.

@yHKIMY U TpadUKH:

ONEepUpOBATh MOHATUSAMM: (YHKLUS, CIOCOOBI 3ajaHusd (PyHKIHMH, OONACTh OINpeNeNeHus M
MHO’KECTBO 3HaU€HUN (QYHKIUH, rpa@uK GYHKIMH, B3aUMHO OOpaTHbIE (PYHKIINH;

ONEpPUPOBATh TOHATHAMU: YETHOCTh M HEUETHOCTh (DYHKIMM, HYIHU (QYHKLUUHU, MPOMEXYTKH
3HAKOMOCTOSIHCTBA;

UCIOJIb30BaTh rpaduku GyHKIMN A pelIeHus] ypaBHEHU;

CTPOUTH M YNTATh 'papUKU TUHEHHON (QYHKINH, KBaAPATUUHON (PYHKIMH, CTEEHHON (QYHKIIUU C
LIEJIBIM TT0KA3aTeNIEM;

MCIOJIb30BaTh Tpaduku PYHKIMNA JUIsl UCCIIe0BAaHUS IPOLIECCOB U 3aBUCUMOCTEH MpU peleHun
3aJa4 U3 IpYrux y4yeOHbBIX MPEAMETOB U pealbHON KU3HU, BhIpakaTh (GOpMyJIaMU 3aBUCHUMOCTH
MEX1y BEIMYMHAMH.

Hauana MaTemMaTHyecKOro aHaamsa.

ONeprupoOBaThH IIOHATUAMU: I1I0CJICIOBATCIIbHOCTD, apI/I(i)MeTI/I‘-IeCKaH n reoMEeTpruIcCKas
IPOTPECCHUH;

OTIEPHPOBATH TOHATHUSAMH: OECKOHEYHO YOBIBAaroIasi TeOMETpHYEcKash Mporpeccus, CymMma
OecKOHEYHO yObIBaIOLIEH r€OMETPUUECKON TPOrPECCU;



3aJaBaTh MOCIIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCO0AMH;
UCIIOJIB30BaTh CBOMCTBA IIOCIEAOBATEIBHOCTEH M IIPOTPECCUM I PELICHUS PEANbHBIX 3a7ad
IIPUKIJIAHOTO XapaKkTepa.

MHOKeCTBa M JIOTHKA:

OIEPUPOBATH MOHATUAMU: MHOKECTBO, OIIEPALIUH HAJl MHOKECTBAMU;
MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBCHHBIN ammapar s ONUCAHMs pPEaJbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 APYTUX YY€OHBIX IPEIMETOB;

OIIEPUPOBATH MOHATUAMHU: OIIPEACICHUE, TEOPEMA, CICACTBUE, 10KA3aTEIbCTBO.

K xonny oOyuenus B 10 kiacce oOyyaromuiics MogyduT ciaeIyomue IPeIMETHbIE PE3YJIbTaTh

0 OTACNBHBIM TeMaM QeaepanbHOi pabouelt mporpammbl ydeOHOro Kypca «AnredOpa u Hadana

MATEMAaTHYCCKOI'O aHajln3a)» Ha yFJIYGJIeHHOM YPOBHE:

Hucna ¥ BBIYUCIICHUS:

CBOOOZIHO ONEpUPOBATh IOHATUSMU: PALMOHAIBHOE 4YHUCIO, OECKOHEYHas NepUoANYecKas
Npo0b, MPOLEHTHI, MUPPALMOHATIBHOE YHCIIO, MHOXECTBA DPALMOHAIBHBIX M JIEHCTBUTEIbHBIX
YHUCeNl, MOAYJIb JEMCTBUTEIBHOIO YUCIIA;

MPUMEHTh IpOOM M IMPOLEHTHl Ui PELIEHUs NPUKIAIHBIX 33/4a4 U3 Pa3IMYHbIX OTpacieu
3HaHUH U PEAbHOM KU3HU;

MPUMEHITh NPUOMIKEHHBIE BBIYMCICHUS, NpaBUIa OKPYIJICHUS, MPHUKUAKY €  OLEHKY
pe3yJibTaTa BEIYMCIICHHUI;

cBOOO/IHO OTIEPUPOBATH MOHATHUEM: CTETEHb C LIEIbIM MOKa3aTesIeM, UCI0Ib30BaTh MOIXOISIIYIO
(dhopMy 3amucH IEeHCTBUTENBHBIX YHCET 7S PELIeHHs MPAKTUYECKUX 3a/1a4

U NIPEACTABJICHUS JAHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETUYECKUIN KOPEHb HATYPaJIbHOM CTENEHU;

CBOOO/THO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM ITOKa3aTelNeM;

CBOOOJHO ONEpPUPOBATH TMOHATHAMHU: JOrapudmM 4YHcia, JECATUYHbIE U HATypaJibHbIE
norapuMmsl;

CBOOO/ZIHO OINEpPUPOBaTh MOHATHUAMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YHCIOBOIO
apryMeHTa;

ONEPHUPOBATH MTOHATUSIMHU: APKCUHYC, aDKKOCHHYC U apKTaHI'€HC YHCIOBOI0O apryMeHTa.

ypaBHCHI/IH " HCPABCHCTBA:

CBOOOJIHO ONEpUPOBATH TOHATUSMU: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCUJIbHBIC
YpaBHEHHUSI U YPaBHEHUS-CIIEICTBUS, PABHOCWIIbHbIE HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIE METO/IbI PEUICHUS PAIIMOHANBHBIX U APOOHO-PAIMOHATFHBIX YPAaBHEHUH,
MIPUMEHSITh METOJ1 MHTEPBAJIOB JUIsl PEIICHNSI HEPaBEHCTB;

CBOOOJHO OIEPHUPOBAThH MOHATUSMHU: MHOTOWIEH OT OJHOM MepeMEHHOW, MHOTOUWIEH C LEJIbIMU
ko3¢ dULeHTaMi, KOPHH MHOTOWIEHA, MPUMEHSTh JeJIEHHEe MHOTOWI€HAa Ha MHOTOWIEH C
ocTaTkoM, TeopeMy be3y n reopemy Buera s pemienus 3aaay;

CBOOOJHO ONEpUpPOBATh MOHATHSAMU: CUCTEMA JIMHEHHBIX YpaBHEHH, MaTpHULA, ONPEIeIUTENb
MaTpULbI 2 X 2 ¥ €ro reOMETPUUIECKHI CMBICII, UCIIOJIB30BATh CBOMCTBA ONpeNeIuTeNs 2 X 2 A
BBIUHCJICHUS] €r0 3HAYEHHUs, NPUMEHSATH OMNPENENIUTENH JUIsl PEUIeHHUs] CHUCTEMBbl JHMHEHHBIX
YpaBHEHUH, MOJEIMPOBATh pealbHbIE CUTYallUU C IMOMOILBIO CUCTEMbI JMHEHHBIX ypaBHEHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENIN C MOMOIIBI0 MaTPULl M ONPEEIUTENCH, HHTEPIPETUPOBATD
MTOJIyYEHHBIN pe3ysbTarT;



UCIOJIb30BATh CBOMCTBA JEMCTBUI C KOPHAMU JJIs IPeoOpa30BaHUs BHIPaKEHUI;

BBINOJIHATH NMPEOOPa30BaHMs YHUCIOBBIX BBIPAKCHHUN, COAEPIKAIIMX CTENEHU C PALMOHAIBHBIM
IIOKa3aTeNeM;

MCIOJIb30BATh CBOMCTBA JIOTapu(pMOB IJIs MPpeoOpa3oBaHus Jorapu(pMUIECKUXBBIPAKCHUN;
CBOOOJHO ONEpUpOBaTh HMOHATUSAMM: HppalMOHAJbHbIC, IOKa3aTesbHble U Jorapudmuyeckue
YPaBHEHHUsI, HAXOJUTh UX PEIICHUS C IOMOIIbI PAaBHOCHUIIBHBIX NEPEXONOB MM OCYLIECTBIIAA
IIPOBEPKY KOPHEH;

IIPUMEHSTD OCHOBHBIE TPUTOHOMETPUUYECKUE (bopMmynbl TUISe npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPA)KCHU;

CBOOOJIHO ONIEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, IPUMEHATh HEOOXO0AUMBIE
(bopMyIIbl JUIsl pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICIMPOBATh pealibHbIe CUTYAIlMH Ha S3bIKE ajureOphl, COCTABIATH BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA IO YCJIOBHUIO 3aJaud, MCCIEN0BAaTh IOCTPOEHHBIE MOJENHM C MCIIOJIb30BAaHUEM
anrmapara ajareopsl.

OyHKIMH U TpadUKU:

CBOOOIHO OTIEpUPOBATH MOHATUAMU: (DYHKIUS, CIIOCOOBI 3a1aHusl (DYHKIIUU, B3AMMHO OOpaTHEIC
byHKIMK, KOMMO3WLMA  (QyHKUMHA, rpaduk  GYHKIOUH, BBIIOJHATH  JJEMEHTApHBIC
npeoOpa3oBaHus rpadukoB GyHKINN;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMH: 00JIACTH OMpPEAENEHUS U MHOKECTBO 3HAUCHUH (DYHKIIHH,
Hynu GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOIHO OIEPUPOBATH MOHATUSAMU: YETHBIC U HEUETHBIC (DYHKIUHU, MIEPUOTNICCKUE PYHKIIHH,
MIPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHM, MaKCHMyMbl I MHHHMYMBI (DYHKIIMH, HanOOJbIICEC H
HauMeHbIIIee 3HaUYeHNEe PYHKIIUU HA TIPOMEXKYTKE;

CBOOOJIHO ONEPUPOBATH TIOHATUSAMHU: CTENEHHAas (QYHKIUS C HATypaIbHBIM W LEJIBIM
rokazaresieM, rpaduk CTeneHHOM (YHKIMM C HATYypajdbHBIM U IIEJIBIM TOKa3zaresieM, rpapuk
KOpHS N-OW CTENeH! KaK (PYHKIIMK OOpaTHOM CTENEHU C HATypaJbHBIM MOKa3aTeeM;
OTIEpUPOBATH MOHATHSIMU: JIMHEHHAS, KBAJpaTUUHAs U NPOOHO-THHENHHAs (YHKIIUH, BBITIOIHATD
3JIEMEHTapHOE UCCIIEA0BAHNE U TOCTPOEHUE UX I'paUKOB;

CBOOOZIHO OMEpUPOBaTh MOHATUAMHU: T[IOKazaTeidbHas M Jorapupmuueckas (QyHKIHUU, HX
CBOICTBa U TpauKu, UCTIOJIB30BATh UX rpadUKH JIJIsl PEIICHUs YpaBHEHUI;

CBOOOJHO OMEpPUPOBaTh TMOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTh, OIpe/eIcHHe
TPUTOHOMETPUYECKHUX (DYHKIIHI YUCIOBOTO apryMEHTa;

MCIOJIb30BaTh rpaduku HYHKIUHN IS UCCIEA0BaHUS MPOLIECCOB U 3aBUCUMOCTEHN MPH pelIeHUH
3a/1a4 U3 JpYTrux yueOHBIX MPEIMETOB U PeaJbHOM KU3HH, BRIpaKaTh (HOpMYyIaMH 3aBUCUMOCTHU
MEXy BEIUYUHAMU;

Hauana maTeMaTnyeckoro aHaiusa;

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: apupMeTHuecKass M TeoMeTpuyecKas Mporpeccus,
0ecKkoHeuHO yOBIBarolIasi FeOMETPHUECKasi MPOrpecchs, TMHEHHbIN U SKCIIOHEHIIMAIBHBIN POCT,
(dopMyIa CI0XKHBIX IPOIIEHTOB, UMETh IIPECTaBIEHUE O KOHCTAHTE;

HCII0JIb30BaTh IPOIPECCUU ISl PELIEHHS pEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPUPOBATh  IOHATHIMHU: MI0CJIEI0BATENBHOCTb, CIocoObl  3aJaHus
MOCJIeI0BATEIbHOCTEH, MOHOTOHHBIE U OIPaHUYEHHBIE MOCIEeI0BAaTEIbHOCTH, TOHUMAaTh OCHOBBI
3apOXK/ICHUS] MaTEeMaTUYEeCKOr0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOO/JIHO OINEpPUPOBAaTh NOHSTHUAMU: HEMpepbiBHbIE (YHKIMU, TOYKM pa3pbiBa TIpaduka
(GYHKIIUH, aCHMIITOTHI Tpauka QyHKIUY;



CBOOOJHO OMEpUPOBATh MOHATHEM: (DYHKIIMS, HEMIPEphIBHAS HA OTPE3Ke, MPUMEHSTH CBOWMCTBA
HETPEPBIBHBIX (DYHKIMIA 1J1s1 pelIeHus 3a/1ay;

CBOOOIHO OTIEPUPOBATH MOHSATUSMU: TIEpPBasi M BTOpasi MPOU3BOJIHBIC (PYHKIIMH, KacaTeabHas K
rpaduky GyHKINH,

BBIYHCIIATH TPOW3BOJHBIE CYMMBI, TIPOU3BEICHUS, YACTHOIO W KOMIIO3HWIIMH JBYX (YHKIIHH,
3HATH MTPOU3BOTHBIC AIEMEHTAPHBIX (DYHKIINIA;

UCIIOJIH30BATh TEOMETPUYECCKHIA U (PU3UICCKUIN CMBICI IIPOU3BOHOM JIJISl pEILICHHS 3a]1a4.

MHoecTBa U JIOTHKa:

cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAIlUU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT Jig OINKCAaHUSl PEalbHBIX MPOIECCOB U
SIBJIGHUH, MIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB;

CBOOO/IHO OIIEpUPOBATh MOHATUSAMHU: ONPEIEIIEHNUE, TEOPEMA, YPAaBHEHUE- CIIEICTBUE, CBONCTBO
MaTEeMaTHYeCKOro 00bEeKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.

K xonuy o0ydenus B 11 kiacce oOydarouuiics NOayduT ClEAYIOIINE MPeAMETHbIE PE3yIbTaThl 110
OTAENbHBIM TeMaM (QelepaibHOll pabodell mporpammbl ydeOHOro Kypca «Aunrebpa M Havaia

MaTEeMaTU4YeCKOro aHaJIM3ay Ha 0a30BOM YPOBHE:

Yucna 1 BEIYUCIIEHUS:

ONCprUpOBaTh IMOHATHUAMU: HATYPAJIbHOC, LEJIOC HYHCIIO, HUCIIOJIBb30BATb IIPU3HAKU JCINMOCTU
HECJIBIX YUCEII, PA3JIOKCHUEC YHCJIa Ha IIPOCTBIC MHOXKUTCIIN AJId PCIICHUA 3a/1a4,
OIICPHUPOBATDH IMOHATUEM: CTCIICHD C PAllMOHAJIBHBIM IIOKA3aTCIICM;

OTIEpPHPOBATH MOHATHIMHU: JIOTapH(PM YHCIa, AECATUIHBIE U HATYpPAJIbHBIC JTOTapU(PMBI.

ypaBHeHI/IH U HCPABCHCTBA:

NPUMEHSTh CBOWMCTBA CTENEHHW Ui NpeoOpa3oBaHUS BBIPAKCHHU, ONEPUPOBATH MOHATHIMU:
IIOKa3aTEeJIbHOE YPAaBHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI ITOKA3aTEIbHBIX YPABHEHHM U
HEPaBEHCTB;

BBITNOJHATH NPEOOPa30BaHUsI BBIPAXKEHUH, COJEpKAIMX JIOTapu(pMBbl, ONEPUPOBATh MOHATUSMU:
jJorapu(pMHUUEcKoe ypaBHEHHE M HEPaBEHCTBO, pELIaThb OCHOBHBIE THIBI JIOrapu(pMUUYECKUX
YPaBHEHUH U HEPABEHCTB;

HAaxOJIUTh PEUICHUS IPOCTEHIINX TPUTOHOMETPUIECKUX HEPABEHCTB;

OIEPUPOBATH MOHATUAMU: CUCTEMA JTUHEHHBIX YPABHEHUM U €€ PEILEHUE, UCIIONb30BaTh CUCTEMY
JIMHEWHBIX YPABHEHUH JUIsl pEICHUs TPAKTHYECKUX 3a/1a4;

HaxOJUThb pELICHUS IPOCTEUIIMX CHUCTEM M COBOKYIIHOCTEH pallMOHAIbHBIX YPaBHEHUU H
HEPaBEHCTB;

MOJICIUPOBaTh peajbHble CUTYallUd Ha S3bIKE ajareOphl, COCTABIATH BBIPAKEHMS, YpaBHEHMS,
HEPaBEHCTBA M CHUCTEMBbl II0 YCIOBUIO 3aJayd, HCCIEI0BAaTh IIOCTPOCHHBIE MOJACIU C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

OyHKIUHT U TpapUKH:

ONCpUPOBATh MOHATHAMHU: TCPUOAUYCCKAA (I)yHKI_II/IH, MMPOMECIKKYTKHM MOHOTOHHOCTH (I)yHKI_II/II/I,
TOYKH SKCTpEMYyMa (I)yHKI_II/II/I, HanOOJIbIIee U HAaMMEHBIIIEe 3HAUYCHUS (I)YHKI_II/II/I Ha MPOMCECIKYTKCE,
HCIIOJB30BaTh UX IJId UCCICIOBAHUA (bYHKI_II/II/I, 3aJlaHHOH Fpa(I)I/IKOM;

ONeprUpOBaTh NOHATUAMMU! Fpa(I)I/IKI/I HOKEB&TCJ'ILHOIZ, HOFE[pH(I)MH‘-ICCKOfI U TPUTOHOMCTPUYICCKUX
(I)YHKI_II/II\/'I, I/I306pa)KaTL HX Ha KOOpﬂHHaTHOﬁ IJIOCKOCTU W HCIIOJIb30BAaTh [JId PCIICHUA
ypaBHCHI/Iﬁ 1 HCPABCHCTB,



n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTU TpaUMKU JIMHEHHBIX YpaBHEHHH M HCIIOIB30BaTh MX
JUJISL pEUIEHUS] CUCTEMbI JIMHEUHBIX YPABHECHUI;

UCTOJIBb30BaTh rpaduku (YHKUMNA ISl UCCIEAOBAHMS IMPOILECCOB U 3aBUCUMOCTEH W3 APYrHX
y4€OHBIX AUCLUIUINH.

Hauvama MmaTemMaTH4YeCKOro aHajIM3a:

ONEpPUPOBATH TOHATHAMU: HENpephIBHAS (YHKLHUS, MPOU3BOAHAS (YHKLUUH, HCIOIH30BaTh
reOMEeTPUYECKUI 1 (PU3MUECKHI CMBICI TPOU3BOIHOM I PELICHUS 3314,

HaXOJUTh NPOM3BOJHBIC JIIEMEHTAPHBIX (DYHKUUH, BBIYUCIATH TMPOU3ZBOJHBIE  CYMMBI,
NPOM3BEACHUS, YACTHOTO (PYHKITHIA;

UCIOJIb30BaTh MPOU3BOAHYIO Ul HCCIENOBaHMs (PYHKIMM HAa MOHOTOHHOCTb M IKCTPEMYMBI,
IPUMEHSTH PE3yIbTaThl UCCIIEAOBAHMS K TIOCTPOCHUIO TPa(UKOB;

MCIIOJIb30BaTh IPOU3BOAHYIO I HAXOXACHHUS HAWIy4IEro PELICHUS B IPHUKIAIHBIX, B TOM
YHCJIE COLMATIbHO-)KOHOMHUYECKHUX, 3a/1a4ax;

ONEpUpOBATh MOHATUSAMM: IEpBOOOpa3Has U HUHTErpas, IOHUMaTb TI'E€OMETPUYECKUH U
(bu3nuecKuil CMbICI UHTErpaa;

HaXOJUTh TEPBOOOpPA3HBIE DJIEMEHTAPHBIX (DYHKIHUI, BBYUCIATH HHTErpal 1O QGopmyIe
HrroTona—Jleionuna;

pemaTh TPUKIAJHBIE 33/Ja4d, B TOM YHCIIE COIMAJIbHO-DKOHOMHYECKOTO H (U3UIECKOTO
Xapakrepa, CpeICTBaMH MATEMATUYECKOT0 aHAJIN3a.

K xonuy obyuenus B 11 kiacce oOy4aromuiicst MogyyuT CIEAYIOLIME IPEIMETHBIE Pe3yJIbTaThl 110

OTIENbHBIM TeMmaM (enepanbHOil paboueil mporpamMmbl ydyeOHOro Kypca «Anrebpa u Haudana

MAaTEMAaTHYCCKOIro aHajin3a» Ha yrﬂyﬁHeHHOM YpoBHE!:

Yucia ¥ BEIUMCIIEHUA

CBOOOJTHO OIEPUPOBATH MOHATHSMHU: HATYpalbHOE U 1I€JI0€ YHCIIO, MHOXKECTBA HATYPAIbHBIX U
LENbIX YHCEN, UCMOIb30BaTh Npu3Haku aenuMocTH nenbix uuces, HOJ[ u HOK HarypanbHbIX
YHUCelN JUIS PEeLICHUs 3a1a4, IPUMEHATh anroput™M EBkinna;

CBOOOJHO ONEpUPOBaTH MOHATHUEM OCTaTKa MO MOJIYJIO, 3allMChIBaTh HATYpajbHBIE UYHUCIIA B
Pa3JIMYHBIX [TO3ULMOHHBIX CUCTEMAX CYUCIICHUS;

CBOOOJHO ONEpUpPOBaATh MOHATHSIMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMIUIEKCHBIX YHCET,
NPEJCTaBIATh KOMIUIEKCHBIE YHCIa B aireOpanyeckodl M TPUTOHOMETpHUECKO (dopme,
BBINOJIHATH apU(pMETUYECKHE ONEpaLliU C HUMH U N300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH.

YpaBHEHHUsI U HEPABEHCTBA:

CBOOOJHO ONEpUpPOBaTh MOHATUSMH: UpPpalMOHAJbHbBIC, TMOKa3aTeNbHbIE M JOrapupMHUECKUe
HEPABEHCTBA, HAXOAUTh UX PELICHMSI C TOMOLIBIO PABHOCUIIBHBIX IEPEXOIOB;

OCYILIECTBIATH OTOOP KOPHEN IPU PELIEHUU TPUTOHOMETPHUYECKOIO YPAaBHEHUS;

CcBOOO/ZIHO  OMEpUpOBaTh  MOHATHEM TPUTOHOMETPHUYECKOE  HEPAaBEHCTBO, IPHUMEHSTH
HeoO0xotuMble (YOPMYIIBI JIsl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX

HEPABEHCTB;

CBOOOJHO OIEpPUPOBATH MOHATHSAMU: CHUCTEMAa M COBOKYHMHOCTh YPaBHEHHH M HEPaBEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHSI, HAXOIANUTD PEILIEHUS CUCTEMBI U COBOKYITHOCTEMN
palOHaIbHBIX, HpPPALMOHAIbHBIX, IOKAa3aTeNbHbIX M JOrapu@MUYECKUX ypaBHEHUH U
HEPABEHCTB;

pemlaTb ~ paluOHaJbHblE, HppAalMOHANbHbIE,  IIOKa3aTelIbHbIe,  JIOTApU(PMHUECKHE U



TPUTOHOMETPHUYECKNE YPAaBHEHUS M HEPABEHCTBA, COJIEPIKAIINE MOAYIIN U TapaMEeTPHI;

— TpPUMEHATH TpadUuecKre METONBI IS PeIICHHWsS ypaBHEHHH W HEPAaBEHCTB, a TaKXkKe 3agad C
napameTpamu;

— MOJICJIMPOBATh PEaJbHbIC CUTYallMH HA SI3BIKE aIreOpbl, COCTABIATH BBIPAKCHUS, YPAaBHEHHS,
HEpaBEHCTBA W WX CHCTEMBI II0 YCIIOBHIO 3aJadH, HCCIEIOBATh IIOCTPOCHHBIC MOJEIHU C
UCIIOJIb30BAHUEM alllapaTa areOpbl, HHTEPIPETHPOBATh MOJTYYCHHbIH PE3yIIbTaT.

®ynkunn u rpaduku:

— CTpOUTH Tpa)MKN KOMIO3HUINH (PYHKIMI C TOMOIIBIO JIEMEHTAPHOTO MCCIIEAOBAaHUS U CBOHCTB
KOMITO3MIIMH IBYX (DyHKIHII;

— CTPOUTH FeOMETPUYECKHEe 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPAMHATHON TUIOCKOCTH;

— cBOOOIHO ONEPUPOBATH MOHATUSAMU: TPAYUKH TPUTOHOMETPUUECKUX (PYHKITHIA;

— IpUMEHATH QYHKIMU JUTT MOAETHPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MTPOIIECCOB.

Hauana MmaTemMaTH4eckoro aHaamusa:

— UCIIOJIB30BATh MPOU3BOIHYIO JUIS MCCIIE0BaHHS (DYHKIIMH HA MOHOTOHHOCTb U OKCTPEMYMBI;

— HaxOJWTbh HanOOJIbIlIee ¥ HAMMEHbIIee 3HaYCHUsI (PYHKIIMU HETIPEPHIBHOM HA OTPE3KE;

— HCIONB30BaTh MPOU3BOJHYIO JUISI HAXOXKACHUS HAWJIYYIIErO pPEHICHUS B NMPHKIAIHBIX, B TOM
YHCe COIMAIbHO-DKOHOMHUYECKHX, 33Jadax, I OIpENeNeHUs CKOPOCTH U YCKOPEHHS
nporiecca, 3alaHHoro (OpMYIION WK rpaduKom;

— CBOOOZHO OINEpUPOBAaTh MOHATHAMHU: IE€PBOOOpa3Has, ONPENCNEHHBI HMHTETpall, HaXOAUThH
NepBOOOPA3HbIE DJIEMEHTAPHBIX (YHKIUI W BBIUMCIATH HHTETpan mo ¢opmyne Hprorona—
JeitOuunma;

— HaXOJWTH IUIOUIAIH TUIOCKUX (UTYp 1 00BEMBI TN C TOMOIIBIO UHTETpaa;

— UMETh MpPEICTaBICHHE O MAaTeMaTHYeCKOM MOJCIMPOBAHUU HA IPUMEpPE COCTaBJICHHS
muddepeHInaTbHbIX YPaBHEHHUI;

— pemaTh NPHUKIAIHBIE 33Jadd, B TOM YHCIIE COIHAIBbHO-dKOHOMHUYECKOTO M (PU3MUECKOTO
XapakTepa, CpeJICTBAMH MaTeMaTHYECKOT0 aHaIN3a.

COAEPXAHUE YYEBHOI'O KYPCA «AJI'EGPA 1 HAYAJIA MATEMATHUYECKOI'b
AHAJIN3A» 10 - 11 KJTIACC

10 KJTACC Ba3oBblii ypoBeHb

Yucna v BBIYUCICHUS

Panmonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOHM, MPOLEHTH, OECKOHEUYHBIE
nepuoandeckue Apodu. ApudMeTudyeckre Orepanuu C palHoOHATbHBIMU YHUCIaMHU, MpeoOpa3zoBaHUs
YHCIOBBIX BbIpakeHui. [IpumeHeHne apoOel M TMPOLEHTOB IS pPEUICHUS MPHUKIAAHBIX 3a7ad H3
Pa3JIMYHBIX OTPACIIEH 3HAHUM U peaIbHOMN JKU3HU.

JlelficTBuTenbHbIE YWcna. PanuoHanbHBIE W UppalMOHATIbHBIE YWchaa. ApudmeTudyeckue
ornepanuy ¢ JeUCTBUTEIbHBIMU YHclIaMu. [IpuOnnkEHHbIE BBIYUCIECHUS, NPaBUJIA OKPYIJICHHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenr ¢ menbiM TmokazateneMm. CranmapTHas (opma 3amucu  JIEHCTBUTENBHOTO YHCIIA.
Hcnonk3oBanue moaxopasimieil (popMbl 3aluCH NEHCTBUTENBHBIX YHCEN ISl PEIICHUS MPaKTHUYECKUX
3a7a4 U NPEICTABICHUS TaHHBIX.

ApudmeTndecknii KOpeHb HaTypalbHOU creneHu. JleicTBus ¢ apudMETHYECKHMH KOPHSIMU
HATypaJbHOMU CTEIICHHU.



CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTAHIEHC
YHUCJIOBOI'O apr'yMEHTA.

YpaBHEHMs U HEPABEHCTBA

ToxecTBa U TOXK/IECTBEHHBIE TPEOOpPaA30BAHMUS.

[IpeoOpa3oBaHne TPUTOHOMETPUYECKUX  BbIpakeHUH. (OCHOBHBIE TPUTOHOMETPUUYECKHE
hopMyIIBI.

VYpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHME HEpaBeHCTBA. MeETOH HMHTEpBAJIOB.
Pemenue nenslx u ApoOHO-pallMOHATIBHBIX YPaBHEHHH M HepaBeHCTB. PerieHue uppanuoHaIbHBIX
YPaBHEHHI U HEPABEHCTB.

Pemenne TpuroHoMeTpudecKkux ypaBHeHu. [IpuMeHeHre ypaBHEHHI U HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3 Pa3InYHbIX 00JIaCTeH HAYKU U peallbHOM KHU3HH.

OyHKIUYU U TpapuKu

OyHKIMs, criocoOsl 3ananus GyHkun. ['padux yHkmm.

B3aumHuo oGpartHble pyHKIMU. O61aCcTh ONpENesIeHUs] U MHOXKECTBO 3HaueHui ¢yHkuuu. Hymu
¢bynkun. [IpomexxyTku 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIINU.

CrenenHas GyHKLHUS C HATYypaJbHBIM U LIENbIM MToKa3aTeneM. E€ cBoiicTBa u rpaduxk.

CoiicTBa u rpaduk KOpHS n-0i CTENeHu.

Tpuronomerpudeckas OKpYKHOCTb, ONpEACICHUE TPUTOHOMETPHUUYECKHX (DYHKIMHA YHCIOBOTO

apryMeHTa.

Hagana MmaTeMaTrnueckoro aHajimsa

ITocaemoBaTeIbHOCTH, CIIOCOOBI 3aJIaHus MOCJICIOBATCILHOCTEHA. MonoToHHBIE
IOCJIEIOBATEILHOCTH.

ApudmeTrndeckas U reoMeTpudeckas mporpeccuu. beckoHeduHO yObIBaromasi reoMeTpHuecKas
nporpeccusi. Cymma OeckoHeYHO yObIBarolieil reomerpudeckoil mporpeccun. Dopmyna CIOKHBIX
MpOoLEHTOB. Vcnoap30BaHte NPOrpecCu ISl peLIEHUs pealbHbIX 3a/1a4 IPUKIAAHOTO XapakTepa.

MHoxecTBa U JIOTHKa

MHoxecTBO, omepanuu Haja MHOXKecTBamu. Jlmarpammbl Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO armapara JJisg ONMUCAHUS PEATbHBIX MPOIIECCOB U SBJICHUMN, IPU PEIICHUU
3a/a4 U3 Ipyrux yuyeOHsIx npeameroB. Onpenenenue, Teopema, Cie/ICTBUE, 10Ka3aTeIbCTBO.

10 KJTACC Yray0/eHHbIi YPOBEHb

Uucna v BBIYUCIECHUS

Pannonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, MPOLEHTH, OECKOHEYHBIS
nepuoandeckue apodu. IlpumeHenue ApoOel M MPOLEHTOB Ui pPELICHUS MPHUKIAJHBIX 3a7ad U3
Pa3IMYHBIX OTpaciell 3HAHUW U PeaJTbHON KU3HU.

HevictButenbHple 4ucia. PanuoHanbHBIE UM UppalMOHAJIbHBIE dYucHa. ApudMeThyeckue
Oomnepaly C JEUCTBUTENIBHBIMA YHCIaMU. MoOAynb JEHCTBUTEIBPHOTO 4YHCIA M €ro CBOMCTBA.
[TpubnmxEHHBIE BRIYUCICHUS, TIPABUIIa OKPYTIICHUS, TPUKUIKA U OI[EHKA Pe3yIbTaTa BEIUMCICHHM.

Crernens ¢ nensiM nokaszarenem. buaom HetotoHa. Mcnonb3oBanue moaxosiieii popmsl 3amucu
JEHCTBUTEIBbHBIX YUCEN JI PEIICHHS TPAKTUUYECKUX 3a7a4 U MPEICTABICHUS TaHHBIX.

ApudmeTndecknii KOpeHb HATypaJIbHON CTENeHU W ero cBoicTBa. CTeneHb C palroOHATbHBIM
MoKa3aTelieM 1 €€ CBOMCTBA, CTENEHb C e CTBUTEIHLHBIM ITOKAa3aTeIEM.

Jlorapudm umcma. CpoiictBa morapudma. JlecstTuuHbie W HaTypanbHbIe jorapudmbel. CUHyC,
KOCHHYC, TAHI'€HC, KOTAHT€HC YMCIIOBOI0 apryMeHTa. ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YMCIIOBOIO
apryMeHTa.



VYpaBHEHUs 1 HEPABEHCTBA.

ToxecTBa U TOXKIECTBEHHbIE ITpeoOpa3oBaHus. Y paBHEHNE, KOPEHb ypaBHEeHHs. PaBHOCHIIbHbIE
YpaBHEHHUS U ypaBHEHUS-CIICJCTBUS.

HepaBenctBo, pemenne HepaBeHCTBa. OCHOBHBIE METOJBI PELICHUS IETBIX U IPOOHO-PAIIMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MHorounessl OT OJHOM NEpPeMEHHOH. JleleHHMe MHOroO4YjIeHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. Muorowiensl ¢ nenbiMu kodddunuentamu. Teopema Buera. IlpeoOpazoBanus
YHCJIOBBIX BBIPAXKCHUM, COEPIKALINX CTEIICHU U KOPHH.

HppanuonaneHeie ypaBHeHMs. OCHOBHBIE METOABI PELICHUS HMPPALMOHAIBHBIX YPaBHEHHU.
ITokasaTenbHble ypaBHEHUS.

OcCHOBHBIE METOJBI PEIICHUSI IOKA3aTeNIbHBIX ypaBHeHHH. IIpeoOpazoBaHue BBIpAKEHHIA,
cogepkammx  jorapupmel.  Jlorapupmuueckue — ypaBHeHHs. OCHOBHBIE  METOJBI  pEIICHUS
norapu(MUYECKUX YpaBHEHHA.

OcHOBHBIE ~ TpuroHoMmerpudeckue  ¢opmyinsl. IlpeoOpazoBaHue  TPUTOHOMETPUUYECKHX
BBIpaKEHU. PelieHne TpuroHoMeTpu4ecKuX ypaBHeHUN. PellieHne cucTeM JMHENMHBIX YPaBHEHUH.

Matpuna cucTemsl JIMHEHHBIX ypaBHEeHU. OnpenennTenb MaTpuLbl 2X2, €ro reoMeTpUIeCKUi
CMBICI M CBOWCTBA, BBIYHUCJICHHE €r0 3HAYEHUS, IPUMEHEHUE ONpPEACIUTENs [UIsl PELICHHUs CUCTEMBI
JIMHEWHBIX YPABHEHUM.

Pemenne npuknaaHbIx 3a4ad C IIOMOINBIO CHCTEMBI JIMHEMHBIX ypaBHeHUH. lccienoBanue
IIOCTPOEHHOM MOJIENN C MOMOIIBIO MATPULl U onpenenutesed. I1ocTpoeHne MareMaTHdecKuX MOJENIEeH
peanbHOM CUTYallMH C IIOMOLIbIO YPABHEHUIN M HEPAaBEHCTB. [IpuMeHEHNE ypaBHEHHMI M HEPABEHCTB K
pELICHUIO MaTeMAaTHYECKMX 3a/1a4 U 337a4 U3 pa3IMyHbIX 00JacTell HayKH U peaabHOM KU3HU.
OyHKIMM U TpapUKH
Oyukuwms, cocoOsl 3a1anus GyHkuu. Bzaumuo obpatusie pynkiuu. Komnosumus dynkuuit. ['paduk
¢byHkuuu. DneMeHTapHble peodpa3oBanus rpagukos GyHkiuii. O6gacTh onpeneseHuss 1 MHOXKECTBO
3HaueHuil pyukuuu. Hynu ynkuun. [IpomexxyTku 3HakonoctosHcTBa. YETHBIE M HEYETHBIE (DYHKIUH.
[lepuoanueckue ¢yHkuu. IIpoMexyTkH MOHOTOHHOCTH (QYHKIUH. MakCUMyMbl U MHUHHMYMBI
¢ynukun. Hanbonbiiee 1 HanMeHblee 3Ha4eHNUs QYHKIIMU Ha IpoMexxyTKe. JInHelHas1, KBajgpaTHuHas
1 ApoOHO-TMHENHasT QYHKIMH. DJIEMEHTApHOE UCCIIEI0BaHUE U TIOCTPOCHHUE UX TPAPHUKOB.

CrenenHas pyHKIHS C HATYpaJbHBIM U LieJbIM Noka3areneM. E€ cBoiicTBa u rpadux. CpoiicTBa
U rpaduk KOpHs n-0if cTeneHn Kak GyHKIHUN OOpaTHOM CTENEHH ¢ HaTypaJIbHbIM MTOKa3aTesIeM.

[TokazarenbHas W jorapudmuyeckas (QyHKUMH, UX CBOHCTBa W Trpaduku. McnompzoBaHue
rpadukoB GYHKUMN JUid pelieHus ypaBHeHUH. TpuroHoMmeTrpuyeckas OKPYKHOCTb, ONpeAeTIeHHE
TPUTOHOMETPUUYECKUX (PYHKIIUI YHUCIOBOIO apryMeHTa.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B pealbHBIX Ipolleccax U SBICHUSX. ['papuku peasbHBIX
3aBUCHMOCTEMN.

Hauana marematndeckoro aHanmnsa

ITocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCIENOBATENIbHOCTEH. MeTon MaTeMaTU4eCKOM
MHAYKIMA. MOHOTOHHBIE ¥ OTPaHMYEHHBIE [TOCIEA0BATEIBHOCTH.

Hcropus BO3HUKHOBEHHUSI MaTEMAaTUYECKOT0 aHaIN3a KaK aHajan3a 0ECKOHEYHO MaJIbIX BEJTUYUH.

Apudmerndeckass u reomMeTpuuecKkas mporpeccuu. beckoHneuHo yObIBarolas reoMeTpuueckas
mporpeccusi. CyMMa OeCKOHEYHO YOBIBAIOIIEH TeoMeTpuyecKkoil mporpeccuu. JIMHEWHBIA U
SKCIIOHEHIMAIBHBIN pocT. Yncno e. @opmyna ClI0KHBIX NPOLEHTOB. cnonb30BaHne MPOTrpeCCUu IJIs
pelIeHUs peasIbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIMKM U ux cBoicTBa. Touku pa3pbiBa. ACHMITOTHI I'paUKOB (YHKIIHM.
CpoiicTBa (YHKIMI HENpephIBHBIX Ha OTpe3ke. MeToj HHTEpBaJOB /Jisi pPEUICHUS] HEPaBEHCTB.



[IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIHH JIJIST PEIICHHS 3a/1a4.

[lepBass u BTOpas mpousBoAHble (yHKIMU. OmnpenencHue, reoMeTpUYeCKUd H (U3NUECKUi
CMBICII TIPOM3BOAHOM. YpaBHEHHE KacaTelbHOH K rpaduky ¢GyHkuuu. IIponsBogHBIE 3IIEMEHTApHBIX
¢bynkuuii. [IponsBoHas CyMMBI, TPOU3BEIECHUS, YACTHOTO M KOMITO3UIIMH ()yHKIIUH.

MHoOXeCTBa U JIOTUKA

MHOk€ecTBO, Olepalry HajJ MHOXKECTBaMHM M MX cBoWcCTBA. Jlnarpammel Dinepa— Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'O anmnapara JUuisl ONMCAaHUs PealbHbIX IPOLECCOB U SIBICHUMN, IPU PELICHUU
3aja4 U3 JApYyrux y4eOHbIX mpenmMeroB. OmpeaeneHue, TeopeMa, CBOMCTBO MaTeMaTHYECKOr0 00bEKTa,
CJIEJICTBHE, 10KA3aTEIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC Bba30Bblii ypoBeHb

Yucna v BBIYMCICHUS.

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACEN.

CreneHsb ¢ palMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTEIICHU.

Jlorapudm umcna. JlecaTudynble U HaTypaJibHbIE JOTapHU(PMBbI.
VYpaBHEHHUsI U HEPABEHCTBA.

[IpeoOpa3oBaHue BBIpAKECHUHN, COACPIKAIINX JIOTAPU(PMBIL.

[TpeoOpa3zoBaHne BbIpaKEHU, COEPIKALIUX CTENEHH C PallMOHAIbHBIM IIOKa3aTEJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl IMHENHBIX ypaBHEHUH. PellleHne NpuKkiIagHbIX 3a1a4 ¢ IIOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHM, CUCTEM U HEPABEHCTB K PEUICHUIO MAaTEMaTUYECKUX 3a7a4 U 3a7a4 U3
pa3aMyYHbIX 00JacTel HayKH U peasibHOM JKU3HH.
OyHKIMU U TpadUKHU.

Oyukuus. [lepuognueckue ¢pyHkiuu. [IpoMexyTKu MOHOTOHHOCTH (QYHKIMH. MakcUMyMbl U
MUHUMYMBI GyHKIMU. Haubonbiee 1 HauMeHbIlee 3HaueHne (PyHKIIMU Ha TPOMEXYTKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOMUCTBA U Tpa(UKH.

[Toka3zarenbHas u norapupmMuueckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GyHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonp3zoBanue rpadukoB GYyHKIMM I8 UCCIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEHN, KOTOpPHIE
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYrUX YUeOHBIX IPEIMETOB U PEATbHOU HKU3HU.
Hagana maTremMaTnyeckoro aHanusa.

HenpepriBable pyHKIMH. MeToT MHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuyueckuii 1 GU3NUECKU CMBICT POU3BOTHOM.

[TponsBosHble 31eMeHTapHBIX (QyHKIMA. DopMynabl HAXOXKAEHUS TPOU3BOAHON CYMMBI,
MPOU3BEACHUS M YACTHOTO (DYHKITHH.

[IpumeHeHHe NPOU3BOAHOM K HCCIEAOBAaHHMIO (DYHKIMI Ha MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxoxnenne HauboIbI111ero 1 HauMEHbIIEro 3Ha4eHus PYHKIIUN Ha OTpE3Ke.

[IpuMeHeHre NMPOM3BOJHON U1 HAXOXKICHMS HAWIYYIIErO PEIIECHUs B MPUKIAJHBIX 3a1adax,
JUIS OTPEIENIEHNs CKOPOCTH Tpoliecca, 3a4aHHOro GopMyIIoi uiu rpadukom.

[TepBooOpaznas. Tabauia nepBooOpa3HbIX.



Wuterpan, ero reomMmeTpudeckuii U u3HUECKUl cMbICI. Brruncinenue mHTETpana mo Gopmyse
Herorona—JIeiibunuma.

11 KJTIACC ¥Yray06/eHHblii YPOBEHb

Yucna v BBIYMCICHUS.

HarypanbHble u 1iensle yucia. [IppuMeHenne npu3HakoB AETMMOCTH LEJbIX YUCell, HauOOoIbIINI
obmuii nemutensd (manee — HOJl) n naumenbiee oomiee kpatHoe (nanee -HOK), octatkoB 1mo Momysto,
anroputMa EBKnnza s peleHus 3a7a4 B LENbIX YUCIIax.

KommnekcHble uncna. Anredpandeckas U TPUTOHOMETpUYecKas (POpMBbI 3alUCH KOMILJIEKCHOTO
yrcia. ApudMeTrHuecKkue onepaniy ¢ KOMIUIEKCHBIMU dnciaMu. M300pakeHne KOMITJIEKCHBIX YHCEeN Ha
KoopauHAaTHOU IIockocT. dopmyna Myaspa. KopHu n-oif CTENEHM H3 KOMIUIEKCHOIO YHCIIA.
[TpuMeHeHne KOMIUIEKCHBIX YHCEeN IS peleHHs (GU3NYECKUX  TeOMETPUIECKUX 3a/1ad.

YpaBHEHMSI U HEPABEHCTBA.

CucremMa M COBOKYIHOCTb YPaBHEHMHM WM HEPAaBEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CHUCTEMBI-
cieCTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100op KOpHEHl TPUrOHOMETPUUYECKUX YPaBHEHMH C IOMOIIbIO TPUTOHOMETPHUYECKOU
OKpPY>KHOCTH. PellieHue TpuroHoMeTpu4ecKix HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS ITOKA3aTENbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATILHBIX HEPABEHCTB.

OcCHOBHBIE METO/Bl PELIEHHUS] CUCTEM U COBOKYMHOCTEH palUOHAIbHBIX, HPPAllMOHAIbHBIX,
MOKa3aTeIbHbIX U JIOTapU(PMUUECKUX YpaBHEHUI.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIApAaMETPAMH.

[TpuMmeHeHrEe ypaBHEHHM, CHCTEM U HEPABEHCTB K PEIIECHUIO MAaTEMAaTUYECKUX 3a7ad U 3a7ad U3
pa3nuYHbIX 001acTe HAYKU U pealibHOM KHU3HH, HHTEpIpeTalys NOJYyYeHHBIX pe3yJbTaToB.

OyHKIUYU U TpapUKy.

I'padpuk xomnozunuu @yHkuuid. ['eomerpuueckue o0pa3bl ypaBHEHUH U HEpPaBEHCTB Ha
KOOPJAWHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IPaQUKU.

['padmyeckue MeTonabl pelieHHs] ypaBHEHUN M HepaBeHCTB. ['paduueckne MeToJbl pelieHus
3aJ1a4 ¢ mapaMeTpamH.

Hcnonb3oBanue rpagukoB GyHKIMHA JUIS UCCIIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PEIICHUU 33/]]au U3 APYIUX YUeOHBIX MPEIMETOB U peabHON JKHU3HU.

Havana maremarnyeckoro aHanusa.

[IpumMeHeHre TPOU3BOJHOW K HCCIIEOBAaHMIO (PYHKIMH HAa MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxosxienre HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUN HEMPEPHIBHON (YHKIIMHM HAa OTPE3KE.

[TpyMeHeHre MPOW3BOJHON JUIsl HAaXOXKACHMSI HAWIYYIlEro pelleHUs B MPHUKIAJHBIX 3aJaydax,
IUISL OTIPEJICNIEHNS] CKOPOCTH M YCKOPEHUS Ipoliecca, 3aJaHHOro (popMysIon Wi rpaguKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. IlepBooOpasHble 3IIEMEHTAPHBIX
¢bynkuuit. [IpaBuia HaxoXA€HUS TIEPBOOOPA3HBIX.

WuTerpan. I'eomeTpudeckuil CMBICI MHTErpana. BeluncieHue ompenes€HHOro HMHTerpajiga Io
¢dopmyne Hetorona—JleitbHuna.

[IpumeneHue wuHTErpana [Uisli HaXOXKAEGHWs IUlomiafed IUIOCKuX ¢Guryp u oO0BEMOB
F€OMETPUYECKHX TEJI.

[Tpumepsl pemeHuit aud@epeHunanbHbBIX ypaBHEHUH. Maremartudyeckoe MOJIEIUpPOBaHUE
peaNIbHBIX MPOLECCOB ¢ MOMOUIbIO AUPPEPEeHIINATbHBIX YPAaBHEHUH.






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.
ApupMeTHUECKHE OTIEPALIUU C
[palMOHAIBHBIMU YU CIIaMHU,
[peoOpa3oBaHusl YHCIOBBIX BBIPAXKEHUH.
[Ipumenenue apobeli u MPOIEHTOB AJIs
PEIICHUS TPUKJIAAHBIX 3371a4 U3 PA3TUIHBIX
OTpaciieil 3HaHUM U peaJbHON KU3HHU.
JleicTBuTENbHBIC YKClia. PaimonanbHbIe U
MPPALMOHATIBHBIE YHCTIA.
ApupMeTHIECKHE OIepalliy C

e CTBUTENbHBIMU YU CIIAMH.
[TpuGnxkEHHBIC BHIYUCIICHUS], IPABUIIA
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
MppalMOHATIBHBIE YHUCTIA.
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 YPABHEHUL U
Hepasencm. Muozouniensvt 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
ceomempuyecKkuli CMblCl U CB0OUCMEBA;

6bIYUCIIEHUE €20 3HAYECHU, NPDUMEHEHUE




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

DyHKIIUYN U TpapuKH.
CTteneHp ¢ LEIbIM
[MoKa3aTelieM

(6 4)

DyHKIHSI, CIIOCOOBI 3a1aHus () YHKITUH.
B3anmuo obpatubie pyHkiuu. ['padux
(byHKINN.

OO6acTh ornpeneaeHus: © MHOXKECTBO
3HadeHud QpyHkuuu. Hymm QyHKmm.
[IpoMeKyTKHM 3HAKOIOCTOSHCTBA. YETHBIE U
HeuéTHbIC QyHKIMH CTEMeHb C eNTbIM
MOKa3aTeseM.

CrangaptHas ¢popMa 3arucu
neiicTBUTENbHOTO uncia. Mcnons3oBanue
MOAXOIAIICH POPMBI 3arucH
NMECTBUTENBHBIX YUCEN JIJIsl pEIICHUS
MPAKTUICCKUX 33729 U TPEICTABICHUS
TTAHHDBIX.

CrerneHHast GQyHKITUS C HATYPAITBHBIM U
1esbIM MokaszateneM. E€ cBoiicTBa u rpaduk

DOyHKIMU
1 rpaduku. CteneHHast QyHKIUS
C 1ebIM rokaszatenem (12 u)

DyHKIMS, CTOCOOBI 3a1aHUs () YHKITUH.
B3anMHO 0OpaTHbIE (PYHKITUU.
[Komnoszuyus ¢pynxyuil. I'paduk yHKImM.
OnemenmapHvle npeobpazo8aHus
epagpuxos gpynkyuii. O6IacTh
OTpeieNIeHUs] 1 MHOXKECTBO 3HAYCHHM
¢bynkunu. Hymn ¢pynkuuu. [IpomexyTku
3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE
bynkuun. Ilepuoouyeckue pynkyuu.

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

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

CTemneHs C eNbIM MoKazareneMm. burnom
Hvromona.

CrenenHast GQyHKIUS C HATYpATbHBIM U
LeJBIM MoKa3areneM. E€ cBoiicTBa

rpaduk




IApudMeTHIeCKU KOPEHb
N—Oli CTEIECHMU.
HppauroHanbHbIe
YpaBHEHHUS U HEPABEHCTBA

(18 )

ApudmMeTnuecKknuii KOpeHb HATYPaTbHOU
creneHu. JlelicTBus ¢ apupMeTHIeCKUMU
KOpPHSIMH N—OW CTEIICHH.

Pemienue nppauroHaabHbIX YPAaBHEHUN U
HEPABEHCTB.

CBoiicTBa U rpad)uK KOpHS N-0ii CTETIEHU

ApudmeTrdeckuii KOpeHb n-oi
CTEIEHHU.

HppanmoHanbHble ypaBHEHUS
(18 1)

ApudmeTrnaeckuii KOpeHb HATYpaTbHOM
CTEIICHU U €ro CBOMCTBA.

[ Ipeobpazosanist YUCI0BbIX BbIPAINCEHUL,
cooeparcauyux cmenenu U KOpHu.
WppaunonanbHble ypaBHeHUs. OCHOBHbBIE
METObI PEIICHHS UPPALMOHATBHBIX
ypaBHEHUU. PasHocuibHble nepexoovl 8
peuteHuy UuppayuoHaIbHbIX YPAGHEHU.
CBoiicTBa 1 rpadK KOPHSI N-0i CTETICHU
Kak (DyHKIIMHA 0OOpaTHOW CTEIEHH C
HATYpaJbHBIM ITOKa3aTelIeM

DOpMyJIBI TPUTOHOMETPHH.
Tpuronomerpuyeckue
YPaBHEHUS

(22 1)

CHHYyC, KOCUHYC U TaHT'€HC YHUCIIOBOIO
aprymMeHTa. ApKCUHYC, apKKOCHUHYC U
APKTaHI€HC YKCIOBOI0 apryMeHTa.
Tpuronomerpruyeckas OKpyKHOCTBb,
OIpeiesIeHUE TPUTOHOMETPHUUECKHUX
(dyHKUMH yncioBoro aprymenTa. OCHOBHBIE
TPUTOHOMETPHUYECKUE (POPMYIIBL.
IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BbIpa)KeHUH. Pemenue
TPUTOHOMETPUYECKUX YpaBHEHUN

TpuroHomerpudecKue
BBIPAKCHUS U YPaBHEHHUS
(22 u)

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

[Toxa3zarenbHas GyHKIUS.
Iloxa3aTenbHbIE ypaBHEHUS
(10 )

Cmenens ¢ payuoHaIbHbIM HOKA3amenem u
eé ceoticmaa.

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

I lokazamenvuvie ypasnenus. OcHosHble
lMemoosl peutenus NOKA3AMenbHbIX
ypasnenui

Jlorapudmuueckas QyHKIUS.
Jlorapudmuuecknue ypaBHeHUS
(18 1)

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

u epachux. Hcnonvsosanue epaghura




dyHKYUU 0151 peueHus ypasHeHull.
Vloeapugpmuueckue ypasuernus. OcHognvie
Memoobl peuleHus 102apUphMuLecKux
ypasHenuu. Pagnocunvhsie nepexoovl 6
pewenuu noeapupmuyecKux ypaeHeHuil

TTocnenoBaTeILHOCTH U
MIPOTPECCUU
(6 4)

[TocnenoBaTeNbHOCTH, CIIOCOOBI 3a/IaHUS
Mociea0BaTeIbHOCTeH. MOHOTOHHBIE
[10CJIEA0BATEIbHOCTH.

Apudmernueckasi 1 reOMeTpHYecKast
nporpeccur. beckoHeYHO yObIBaromIas
reoMeTpUIecKast IPOTrPEeCcCHs.

CymMa 6eckoHeuHO yObIBaroIei
reOMETPUIECKON IPOTPECCUH.

DopMyta CII0KHBIX IIPOLIEHTOB.
Vicrionp30BaHuE MIPOTPECCHHU JIJISI PELICHUS
peabHBIX 3aa4 MPHUKIAIHOTO XapaKTepa

[TocnenoBarebHOCTH
1 riporpeccuu (10 1)

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHus
[mocjieoBareabpHocTeil. Memoo
\Mamemamuieckou UHOYKYUU.
MOHOTOHHBIE U OTPAaHUYCHHBIC
MOCJIeIOBATEILHOCTH. Mcmopus ananusa
OeCKOHeUHo MAJIbIX.

ApudmeTHIecKas U TeOMETpUYIECKas
nporpeccun. beckoneuno yObIBaromas
reoMeTpuueckas nporpeccusi. Cymma
0eCKOHEYHO yOBIBAIOIIEei reOMEeTpHUIEeCKON
nporpeccuu. JIunetinviii u
BDKCnoHeHyuanrbusli pocm. Hucno e.
DopMyiia CII0KHBIX ITPOLIEHTOB.
Vcnonb30BaHKe MPOTPECCUU TSl PEIICHUS
[pEATBHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

HenpepbiBHbIE QYHKIUH.
[TpousBoaHas (20 u)

[Henpepoighvle pyHKyuu 1 ux c0tcmsa.
Touka paspvia. Acumnmomsi epaghuxos
@yurxyuu. Ceoticmea ¢hynxyuii
HenpepuvleHbiX Ha ompeske. Memoo
UHMEPBANOG O/l peuleHUsl HePABEHCME.
I IpumeHerue c80UCM8 HeNnPepblBHbIX
yHKYULL 015 peuterus 3a0ad.

I1epeasi u mopas npou3600Hble YYHKYUU.
Onpeodenenue, ceomempuyecKuti u
pusuueckuti cmvici NPOU3BOOHOLL.
Ypasnenue xacamenvnoii k epaghuxy
@yukyuu. [lpouzeoonvle 21eMeHMAaApHbIX
@yuxyuil. Ilpouzsoonasn cymmet,
NpoU3BeOeHUs], YACMHO20 U KOMAO3UYUU

dyHryuil




[ToBTOpenue, 0600meHue, |OCHOBHBIC TOHATHUS Kypca anreOpbl 1 Hadas|[loBTropeHue, OCHOBHBIE TIOHSITHS Kypca anreOpsl U

crcTeMaTu3aIys 3Hanui (4 [MaTeMarndeckoro aHaiausa 10 kiacca, 000011IeHNE, HayaJl MaTeMaTuieckoro anaiausa 10

q) 0000IIIcHHE U CHCTEMAaTH3allHsl 3HAaHUH CHCTEeMaTU3alMs 3HaHUH Kjacca, 0000IIeHHEe U CHCTEMaTH3aIis
(2 1) 3HaAHUUI

I[TOYPOYHOE TEMATHUYECKOE IINTAHUPOBAHUE KYPCA AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

10 KJTACC
ba3osblii ypoBens (70 yacoB) Yray0JieHHblil ypoBeHb (140 yacos)

KonunuecTBo yacoB Tema ypoka Tewma ypoxka ‘ KonunuecTBo uacos
Tema: Muoscecmeo oeiicmeumenvuvix yucen. Muozounenwl. Payuonanvnvie ypasnenus u nepagencmea. Cucmemol nuneiinvix ypaguenuii (14u /
28u)

1 Hegess

2 MHOXECTBO, OIlepaliy HaJl MHOKECTBAMM.
/Inarpammsl Diinepa—Benna. PaninonanpHble uncia.

[ Ipumenerue meopemuro-MHONCECMBEHHO20 2
annapama ons pewenus 3aoad. Mooyiv
OeticmeumenbHo20 YUcia u e20 C8OUCmed.

2 Hemeas

2 (OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH, TPOLICHTHI,




OCCKOHEYHBIC MTEPUOANICCKUE APOOH.
ApudMETHIECKHE OTICpaIlUU C PAIlIOHATHLHBIMU
YUCIIaMH, IIPe0Opa30BaHUs YHUCIOBBIX BRIPAKCHUH.

Mnoeounenvt ¢ yenvimu Kodgpuyuenmamu.
MHnoeounenvt om 00HoU nepemennou. Teopema
Buema.

3 Heneas

[IprumeHeHue npoOei u NPOLEHTOB I PELICHUs
[IPUKJIAHBIX 33]1a4 U3 Pa3IM4HbIX OTPACIIC 3HAHUU U
[peaTbHON KU3HU.

JleicTBuTENbHBIC YKclia. PaimonanbHbIe U
MppalyoHaIbHbIC YUCTIA.

MHnozounenvt om 00HoOU nepemennou. /enenue
IMHO20UIeHA HA MHO20YleH ¢ ocmamKom. Teopema
be3zy.

4 genenas

Apudmerndeckue orneparuu ¢ ASHCTBUTEIbHBIMI
yuciaamu. [IpuGmmkEHHBIC BRIYUCIICHHUS, IPABHIIA
OKpYTJIEHUS, IPUKUJKA U OIIEHKA pe3ynbTaTa
BBIYHCIICHHH.

Mampuya cucmemvt TUHEUHBIX YPAGHEHULL.
Onpedenumens mampuynvl 2 X2, e20 2e0MempuiecKull
CMBICIL U CBOUCMBA, BBIMUCTCHUE €20 3HAYCHUSL,

S Hepens

ToxecTBa U TOXK/IECTBEHHbIE TPe0Opa30BaHU.
'YpaBHEHHE, KOPEHb YPaBHEHUSI.

Pewenue cucmem nunetinvix ypasnenuu. [Ipumenenue
onpedenumens OJis peuleHuss CUCIeMbl TUHEUHBIX
ypasHeHuil.

6 Heaeas

HepageHncTBo, pemenue HepaBeHcTBa. MeTon
WHTEPBAJIOB.

OcHoBHblEe MemoObl peuwieHUuss yeavlx U OpoOHO-

PAUUOHATIbHBIX ypaeHeHuzZ U HEpAaeeHcme.




7 Heneas

2 Pemenue nensix 1 1poOHO-pallMOHANIBHBIX YPaBHEHUN
U HEPAaBEHCTB

Peuienue npukiaouvix 3a0ay ¢ NOMOWBIO CUCHEMbL 2
TUHELIHBIX YPABHEHUL

Tema: @ynkyuu u cpagpuxu. Cmenennaa ynkyus c yeavim nokazamenem (6u/ 12y)

8 negensn

2 DyHKIUS, cr1oco0bl 3a1anus GyHkiuu. Bzanmuo
oOparabie pyHkwH. ['paduk pyakmun. O6macTh
OTIpPENICIICHUs] 1 MHOKECTBO 3HaueHUH pyHkimu. Hymn

byHKIUN
Komno3zuyus ¢ynxyuil. SnemenmapHole 2
npeobpazosanusi 2paduxos GyHKyuUlL.
9 Heneas
2 CranpaptHas ¢popma 3arucH IeHCTBUTENBHOTO YHCTIA.
Hcnonp3oBanue noaxosien (opMbl 3aucu
JEWCTBUTENLHBIX YMCET IS PEIICHUS TPAKTUIECKUX
3a]a4 ¥ NPE/ICTaBICHUS TaHHBIX.
Ilepuoouueckue @dyHKyuu. Ipomesicymku 2

MoHOmoOHHOCMU hyHKYuu. Makcumymsl u MUHUMYMbL
dynxyuu. Haubonvuee u HaumeHvuiee 3HaueHUe
hyHKYUU Ha npomedcymKe.

10 Hemens

2 CrerneHs ¢ 11enbIM nokaszareneMm. CrenenHas GyHKIUS ¢
HaTypaJbHBIM U LIEJIBIM ITOKa3aresieM. E€ cBoicTBa u

rpaduk

Ulunetinas, k6aopamuinas u OpoOHO-TUHelHAs 2
dyHKYUuU. DnemenmapHoe Uccie008aHue u
nocmpoenue epaguros smux gyuxyuil. bunom
Hviomomna.

11 Hemens

Tema: Apupmemuueckuii kopenv n-oui cmenenu. Uppauuonanvuvie ypagnenus (184 /18u) + Y Ilokazamenvnan gpynkuusn. Iloxkazamenvhsie
ypasnenusn (10u)




+ YJlocapugpmuueckan pynxuyua. Jlocapugpmuueckue ypasnenus (8 u uz 18 u)

ApudMETHICCKHI KOPEHb HATYPaIbHOU CTETICHH. Apughmemuyeckuili KopeHb HAMYPATLHOU CMENneHU U
eco ceoticmaa.

CmeneHns ¢ payuoHanbHbiM NOKa3amenem u eé
ceolicmea

12 Henens

ApudmeTnueckuil KOpeHb HaTypaJIbHON CTEIICHH. [Ipeobpazoeanus YUCI06bIX 8bIPAdICEHULL,
codeporcawyux cmeneHu U KOpHu.

[loxazamenvhasn (yHKyus, e€ coUCMBEa U epagux.
Vcnonvzosanue epaguxa ¢pynkyuu ons peuieHus
ypasHeHuil.

13 Henens

JleiictBust ¢ apudMeTUYECKUMHU KOPHSIMH  N—OHlPasHocuivbHble nepexoovl 8 peuieHuu
CTETICHM. UPPAYUOHATILHBIX YPAGHEHUU

Vcnonvzosanue epaguxa pynkyuu ons peuieHus
NnOKA3aMenbHbIX YPAGHEHUIL.

14 nenens

JlelictBuss ¢ apudmetruueckuMu KopHsAMH  N—oi|Ceolicmea u epaghux kops n-ou cmeneHu Kax
CTEIIEHHU. dyHKYuu 06pamHOL cmeneHu ¢ HamypaibHbIM
nokasamenem

[ loxazamenvHble YPAaBHEHRUA. OcHosHble Menmoovl
CULCHUA NOKA3ameJlbHblX ypaeHeHuﬁ

15 wegens

PemieHne nppalMOHAIBHBIX YPaBHEHNUN U HEPaBEHCTB.

[ loxazamenvHole YpPAaeHERUA. OcnosHble Memoowl
peweruUsl NOKasamejibHblx ypagueuuﬁ

16 Hemens

Perenne uppalmoHanbHBIX YPaBHEHUH U HEPABEHCTB.

Ulocapugm uucna. Ceoticmea nocapugpma.
[lecsimuunvie u HamypaivHvle 102apugmol

17 Henens




Perenrie nppalvoHaIbHBIX YPAaBHEHUN 1 HEPABEHCTB.

IIpeobpaszosanue svipadicenull, cooepuHcaujux

J102apu@moi.
18 nenensn

CBoiicTBa u rpaduk KOpHs N-0ii cTeneHu

[Ipeobpazosanue 8blpadiceHull, cO0epAHCAuUX 2
noeapughmol

19 Henens

CBoiicTBa u rpaduk KOpHS N-0ii cTeneHn

Vlocapugmuueckas @pynkyusi, eé ceoticmea u epagux. 2

Vcnonvzosanue epaguxa pynkyuu s peuieHus
ypasHenuii

20 Hemeas

Tema: Tpuzonomempuueckue gviparxcenusn u ypasuenusn (22u /22u) + Y Jlozapugpmuueckan gpynxyus. Jlocapugpmuueckue ypasnenusn (10u uz 18

4)
+ YV Henpepuwignvie pynkyuu Ilpouszeoonasn (124 u3z 20 u)
2 CuHyC, KOCHHYC ¥ TAHT€HC YMCIIOBOTO apryMeHTa
Vlocapugmuueckue ypagHeHus. 2
21 Hepens
2 APKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO
AprymMeHTra
OchosHble MemoOobl peulenus 102apu@PMuiecKux 2
ypasHeHull.
22 Hemeas
2 TpuroHoMeTpruveckast OKpy>KHOCTh
OcHosHbIe MemOoObl peuleHUs 102APUPMULECKUX 2
ypaeHeHuil.
23 Heneas
2 TpuroHoMeTpruveckast OKpy>KHOCTh




PagnocuibHble nepexoobl 8 peuleHuu
nocapugmuieckux ypagHeHuu

24 genens

Onpenenenue TPUTOHOMETPUUECKHUX byHkuui
YHCIIOBOTO apryMEHTa

PagnocuibHble nepexoovl 8 peuleHuu
nocapugmuieckux ypagHeHuu

25 Henens

(OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI

Henpepbignvie pynxyuu u ux ceoticmsa. Touxa
paszpwiea. Acumnmomul epapuxos GyHKyuil.
Ceoticmea (hyHKyuil Henpepvl8HbIX HA OMpe3sKe.

26 neneas

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI

Memoo unmepeanos 05 peutetusi HepaseHCcms.

27 Hemenas

(OCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYIIbI

[ Ipumenenue ceolicme Henpepvl8HbIX GYHKYUL OJisl
pewenus 3a0au.

28 Hemensn

[IpeoOpa3oBaHuEe TPUTOHOMETPUUECKUX BBIPAKEHUI.
PerieHre TPUrOHOMETPUYECKUX YPaBHEHUH

Ilepsas u 6mopas npouzeoousie hyHKYuuU.
Onpedenenue, ceomempuyeckutl U puauiecKuti CMolc
1pPOU3BOOHOU.

29 yeneas

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH.
Pemenne TpUroHOMETPUYECKUX YpaBHEHUI

Ypasuenue xacamenvnoti k epaguxy gynxyuu.

30 uemens




2 [IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIPAXKEHUH.
PerieHre TPUrOHOMETPUYECKUX YPAaBHEHUN

I Ipou3zso0mbie 21eMeHmapHuLX QYHKYULL. 2

31 uegens

Tema: Ilocneoosamenvnocmu u npocpeccuu (6 u/ 10u) + Y Henpepuvignoie pynkyuu. Ilpouseoonan (6u u3z 20 u)

2 ITocenoBaTeIbHOCTH, CIIOCOOBI 3aaHus
[MOCJICIOBATEILHOCTEA. MOHOTOHHEIE]
[1OCICA0BATEILHOCTH
Memoo mamemamuueckou unoykyuu. MOHOTOHHBIC U 2

OT'PaHUYCHHBIC IMOCJICI0OBATCIIBHOCTHU. Hcmopuﬂ
ananuza 6ecKoHeyo MAabix.

32 nemenas

2 Apudmernueckass U Te€OMETpUYECKas MPOrPECCUH.
beckoHeYHO yOBIBarOIIasi FTeOMETPUIECKast MPOTPECCHS.
Cymma OeckoHeyHO YObIBarOLIed TIe€OMETpUUYECKON

[IPOrPECCUH.
VIuneunolli u 9KCnoHeHyuatvHoult pocm. Yucno e. 2
Hcnonvzosanue npozpeccuu 05 peuletus peaibHblx
Baoau npukIadHo2o0 xapakxmepa
33 negeast
2 dopMyna CIOXKHBIX TPOILEHTOB. Vcmonb3oBaHue

pOTPeCCUU  JIUIsl  PEIICHUsT  PealbHBIX  3ajady
PUKIIAJIHOTO XapakTepa

I Ipou36o0mbie 31eMeHMAapHbIX QYHKYUL. 2

34 uenens

Tema: Iloesmopenue, 0606uienue, cucmemamuszayus snanuii (4 u/2q) + 'Y Henpepuvienuvie pynkyuu. + Ilpouzeoonasn (24 uz 20 u)

2 OCHOBHBIE TOHATHS Kypca anreOpbl ©  Hayal
MaTeMaTH4yeckoro aHamm3a 10 kimacca, 000OIeHHE U
cricTeMaTHu3anus 3HaHUU

[ Ipou3600Has CYyMMbL, NPOU3BEOEHUS, YACMHO20 U 2
Komnozuyuu yHkyuil




TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA
11 KJIACC

ba3oBwlii ypoBennb (102 yacos) Yruy0JieHHblil ypoBeHb (136 yacos)

Hasanue paznena (Tembl)
(4ncio yacoB)

OcHOBHOE coJiep>kaHue pa3zelia (TEMbI)

HasBanue pazaena (Tembl) (YUCIO

JacoB)

OcHOBHOE coJiep>kaHue pa3jienia (TeMbl)

Crenens ¢
PALMOHAIBHBIM
MOKa3aTeJIeM.
IloxkasaTenbHast GyHKUHA.
Iloxa3aTeabHbIE
YPaBHEHHS] M HEPABEHCTBA
(124)

CreneHsb ¢ palrOHAJIBHBIM IIOKa3aTCICM.

CBolicTBa CTENEHHU.

[IpeoOpa3zoBanue BhIpaKEHUH,
COoAEpKAIINX PALIMOHATIBHBIE CTEIICHH.
[loka3aTenbHble ypaBHEHUS U
HEpPABEHCTBA.

[TokazarenbHast pyHKLIHA, €€ CBOWCTBA U

rpaduk

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

Jlorapudm yucna. [lecaTuunbie u
HaTypaJbHbIE JOrapu(MBbI.
[TpeoOpa3oBaHue BBIpAXKEHUH,
COJIepXKaIINX JIOTapu(MBbI.
Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA.

Jlorapudpmuueckas GyHKIus, e
CBOIcTBa U rpaduk

HppanuonanabHbIe,
MOKa3aTeJbHbIC U
Jiorapupmuyeckue
HepaBeHCTBA (24 4.)

OCHOBHBIE METO/IbI pELICHUS
MOKAa3aTeIbHBIX U JOrapu()MHUECKUX
HEPaBEHCTB.

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

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

Tpuronomerpuueckue GyHKIMH, UX
CBOWCTBA U IrpadyKu.

IIpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

I'paduxu
TPUTOHOMETPHYECKUX
(pyHkumii.
Tpuronomerpuveckue
HepaBeHcTBa (16 4.)

Tpuronomerpudeckne QyHKINU, HX
CBOMCTBA U IrpaduKy.

OT60p KOpHEI TPUTOHOMETPHUUECKHUX
YPAaBHEHUH C IOMOLLBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH.
Perienue TpUroHOMETPHUECKUX
HEPaBEHCTB

Komnuiexkcubie yncsa (10 4.)

KommnekcHble uncna. Anredpandeckas
U TpUTrOHOMETpUYecKasi GOpMbl 3alKICH
KOMIIJIEKCHOTO YHUCIIA.
ApudmeTnueckre onepauu C




KOMIUIEKCHBIMU YHCIIAMHU.
N300pakeHNe KOMIUIEKCHBIX YHCEI Ha
KOOpJIMHATHOM 1IocKkocTu. Dopmyra
Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOTO YHUCIIA.

IIpyuMeHeHrEe KOMIUIEKCHBIX YUCEI IS
peieHus GU3NIECKUX U
reOMETPUYECKUX 3a1a4

IIpousBoaHas.
IIpumenenue
MPOU3BOAHOM (24 4.)

HenpepsiBable hyHKIIIH. MeTo
WHTEPBAJIOB JUIS PEIICHHS HEPABEHCTB.
[Tpon3BosnHas GyHKIMU.
['eomeTprueckuii 1 GU3NYECKUIN CMBICI
MPOU3BOIHOM.

[Tpou3BoHBIE AIE€MEHTAPHBIX (PYHKIINM.
ITpon3BoaHast CyMMBI, IPOU3BENCHNUS,
yacTHOro ¢pyHkuuil. [Ipumenenue
IPOM3BOIHON K UCCIIEIOBAHUIO (DYHKIIHIA
Ha MOHOTOHHOCTB U DKCTPEMYMBI.
Haxoxnenue

HauOO0JIBIIEr0 U HAMMEHBIIETO 3HAYECHHUSI
¢bynkuuu Ha orpeske. [Ipumenenue
MIPOU3BOTHON JUISl HAXOXKACHUS
HAWIY4YIIEro pEeLIeHMs B IPUKIIAIHbBIX
3a/1a4ax, s ONpPENEIeHUsI CKOPOCTH
npoiiecca, 3aJJaHHOro (opMyIIoi UiH
rpaduxkom

HccaenoBanue pyHKUnM ¢
MOMOIIbI0 MPOU3BOAHOI (24 4.)

[IpumeneHnue npou3BOIHON K
HCCIIEI0BAHUIO (DYHKIIMI Ha
MOHOTOHHOCTb U IKCTPEMYMBI.
Haxoxnenue Haubob11ero u
HaMMEHBLIETO 3HaYCHUs
HETPEPHIBHON (YHKIIMU HA OTPE3KE.
[TpumeHeHne NpOU3BOIHON AT
HAXO0X/ICHNS HAaWIY4Ilero pemeHus B
IPUKIIAJHBIX 33/1a4ax, Ul ONpeieeHus
CKOPOCTH M YCKOpPEHUs Ipoliecca,
3aJJaHHOTO (pOpMYJIOi MK rpaduKOM
Komnosumus pyHKuuii.
['eomerpuueckue oOpa3sl ypaBHEHUH U
HEPaBEHCTB HA KOOPAMHATHOU
IIJIOCKOCTH.

HNuTerpaJ u ero
npumMeHeHus (9 4.)

[TepBoobOpaznas. Tabnuma
epBOOOpa3HBIX.

WHTerpail, reOMETpUYECKUN U
buznyecKkuit CMBICT UHTErpaa.
Brruucnenue nunterpana no gpopmyie
Herorona—JleitOuuma

IlepBooGpa3Has u uaTerpad (12
4.)

[TepBooOpazHasi, OCHOBHOE CBOMCTBO
nepBooOpasHbIX. [lepBooOpa3Hbie
arieMeHTapHbIX (GyHKUMi. [IpaBuna
HaXO0X/IEHUS NEPBOOOPA3HBIX.
Wurerpai. I'eoMeTpru4eCcKuii CMBICI
UHTerpaia. Beraucienue
OIpeIeNIEHHOT0 HTErpaia o popmyie
Herotona — Jleitbuumna.

IIpumeHeHne nuHTErpana s
HAXO0XJICHU IIonaiel IIOCKUX GUryp




1 00BEMOB Fr€OMETPUUECKUX TEIl.
IIpumepsl perenuin
nuddepeHIAIbHBIX YPaBHCHUM.
MaremaTuyeckoe MOAECIMPOBAHUE
peaNIbHBIX MPOLIECCOB C MTOMOUIBIO
TG epeHIaIbHBIX YpaBHEHUN

Cucrembl ypaBHeHuii (12
4.)

CucreMbl TUHEUHBIX YpaBHEHUH.
Pewenne npukiiagHeIx 3ama4y

C IOMOILBIO CUCTEMBI JIMHEHUHBIX
YpaBHEHUM.

Cuctembl U COBOKYITHOCTH LIEJIBIX,
palHOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHbBIX, JOrapu(PMUUECKUX
YpaBHEHUH U HEPABEHCTB.
Hcnons3oBanue rpadukoB QyHKIUN AJs
peueHusl ypaBHEHUN U CUCTEM.
[IpumeHeHue ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELICHUIO MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX o0nacTeit
HAyKU U PEAIbHON KU3HU

Cucrembl paliiOHAIbHBIX,
HPPALHMOHATBHBIX
MOKA3aTeJbHBIX H
JIorapu(pmMuuecKux ypaBHeHU
(12 41.)

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

OCHOBHBIE METO/IbI PELICHUS] CUCTEM U
COBOKYIIHOCTEH palliOHAIbHBIX,
UPpaLMOHATIbHBIX, [I0KA3aTEIbHBIX U
norapupMUUECKUX YpaBHEHHIA.
IIpuMeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELIECHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3iInyYHbIX 00JacTei HayKH U pealbHOI
JKU3HU, UHTEPIIPETALUs OJTyUYEHHBIX
pE3yJIBTaTOB

HarypanbHblie H HejIbIe
uncaa (6 4.)

HarypaneHble 1 1ienble yucna B 3a7a- 4ax
W3 peaIbHOM KU3HH.
IIpr3HaKu AETMMOCTH LEIbIX YHCEIT

HarypaJjibHble U 1eJibie
yucaa (10 4.)

HarypanbHble u 11en1b1e yncna.
[IpuMeHeHne NMpU3HAKOB ACITUMOCTH
uenbix yncen, HOJ[ u HOK, octaTkoB
10 MOAYJII0, anroput™Ma EBkinaa nms
penieHus 3a/1a4y B HEJNbIX YHCIaX

3anaum ¢ napamerpamu (16 u.)

PanmonansHble, HppanmoHaibHbIE,
MOKa3aTelbHbIe, TOTapU(PMUUECKHUE U
TPUTOHOMETPUIECKHE YPaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C TapAMETPAMHU.
[TocTpoenue u uccienoBaHue
MaTeMaTUYeCKUX MOJIENEeH peaabHbIX
CUTYallMil C TOMOIIBbIO YPAaBHEHUH,
CHUCTEM YpaBHEHUH U HEPABEHCTB C
napamMeTpamMu




IMoBTOpeHue, 0606menne, | OCHOBHbIEC TOHATUS Kypca aareopsl U IloBTOpPEHUe, 00001IEHHE, OCHOBHBIE OHATHUS U METOJIBI Kypca,
CHCTeMAaTH3alMsl 3HAHUWI | HayaJg MaTeMaTUYECKOTO aHaIN3a, cucreMaTu3anus 3HaHui (124.) | o0o0mIeHNe U cUCTeMaTH3alKs 3HAHUH
(18 4.) 0000111eHIE U cUCTEeMaTH3aIUs 3HAHUI

I[TOYPOYHOE TEMATHUYECKOE IINTAHHPOBAHUE KYPCA AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

11 KJIACC
Ba3zoBblii yposenb (102 yaca) Yriayo6aeHHblii ypoBeHb (136 yacoB)
KomnuuectBo yacos Tema ypoka Tema ypoka ‘ KonnyectBo yacoB
Tema: Uncia u Bprunciaenns (15/20 4.)
1 Hepens
1 Hatypanbhble u nensie uncna. [IpusHaku qenumMocTtu
EJIBIX YHCEIT
[IprMeHeHrne TPU3HAKOB JISIMMOCTH IIEITBIX YHCET, 1
HOK, HO/I, ocTaTkoB 110 MOAYJIIO, AITOPUTMaA
EBKimIa U1 perieHust 3a/1a9 B TeITbIX YUCIIaX
2 CreneHb ¢ palMoOHAJIbLHBIM TOKa3areneM. CBoiicTBa
CTETICHH.
2 HemeJs
1 CreneHb ¢ pallnOHAIBLHBIM MTOKa3areneM. CBolicTBa
CTETEHHU.
KomruiekcHble uncna. Anredpandeckas v 1
TPUTOHOMETpHUECKasi POPMBI 3aIUCH KOMITJIEKCHOTO
qrca.
2 [TpeoOpazoBaHue BEIpAXKEHHA, COACPIKALLINX
palOHATBHBIE CTETICHH
3 Heneas
1 Jlorapudm ymcna.




ApudmeTHnuecKre onepanuu ¢ KOMIIEKCHBIMU
YMCIIAMH.

/lecsiTiuHbIe U HATYpaJIbHBIE JIOTapU(PMBI

4 nenenas

[TpeoOpa3oBaHue BEIpAXKEHUH, COACPIKAIIUX
imorapuhMbl

300pakeHre KOMIUJIEKCHBIX YHCEN Ha
KOOpJAMHATHOU 11ockocTH. @opmyna MyaBpa.

S Hepeas

[IpeobpazoBanue BoIpaKEHUM, COAEPIKAIINUX CTETICHH C
palrioHaIbHBIM TOKA3aTENIEM.

KopHu N-0#i cTenenn n3 KOMIUIEKCHOTO YHCIIA.
[ [pMeHEeHNE KOMIUIEKCHBIX YNCEIN ISl PELICHHUS
(U3NYECKUX U TEOMETPUUYECKUX 3a/a4.

Tema: YpaBHeHusi u HepaBeHcTBa (24/32)

6 HeneJs

CucreMa 1 COBOKYITHOCTh YPaBHEHUI 1 HEPABEHCTB

PaBHOCWIBHBIE CHCTEMBI H CUCTCMBI-CIICACTBHA.
PaBHOCHILHEIC HCPaBCHCTBA

7 Hengeas

HpI/IMepLI TPUTOHOMCTPHYCCKUX HECPABCHCTB

OTOOp KOpHEH TPUTOHOMETPUYECKHX YpPaBHEHMH ¢
MOMOIIbI0  TPUTOHOMETPUYECKOM  OKPYKHOCTH.
PenieHrie TPUroHOMETPUUECKUX HEPABEHCTB

8 negens

[loxazaTenpHBIC YpaBHCHHA U HCPAaBCHCTBA.

OCHOBHEIC MCTOJABI pCHICHUA MMOKAa3aTCIbHBIX U

J10T" apI/I(I)MI/ILIeCKI/IX HCPABCHCTB

9 Heneas




Jlorapudmuueckre ypaBHEeHHUSI U1 HEPABEHCTBA

OcCHOBHBIE METO/BI PELIEHUS UPPALIMOHATbHBIX
HEPaBEHCTB.

10 menens

CucTeMbl TUHEUHBIX YPaBHEHUH.

PenieHye MpUKIaaHbIX 3aa4 ¢ IIOMOIIBIO CUCTEMBI
JIMHEHHBIX YPABHEHUM.

(OCHOBHBIE METOJbI PELLICHUS CUCTEM U
COBOKYIIHOCTEW pallMOHAIbHBIX, UPPALMOHAJIBHBIX,
[OKa3aTeIbHbIX U JIOrapu(MUUECKUX YPAaBHEHUN

11 wempens

[IpuMeHeHrne ypaBHEHUH K PEIICHUI0 MaTeMaTHYeCKUX|
3ajad M 3aJa4 W3 PA3IMYHBIX oOnacTed Hayku U
[peaIbHOM KU3HU

(OCHOBHBIE METOJbI PELLICHUS CUCTEM U
COBOKYITHOCTEW pallMOHaIbHbBIX, HPPALMOHAIIBHBIX,
MoKa3aTeIbHbIX U JIOrapu(MUUECKUX YPAaBHEHUH

o0acTeil HayKH U pealbHOM KU3HU

12 wegens
[[pumMeHeHHe cHUCTeM  ypaBHEHMM K  PELICHUIO
MATCMATHUYCCKUX 3aaa4 %1 3a1a4 n3 pa3HHqHLIX

YPaBHCHI/ISI, HEPABCHCTBA U CUCTEMBI C IapaMETpaMn

13 megens

HpI/IMeHeHI/Ie HEPaBCHCTB K PCUHICHUIO MAaTEMATHYCCKUX|
Bajad W 3a7a4 M3 PA3IUYHBIX 00JacTeil Haykud U
[pe€aTbHON KU3HU

[ [piMeHEeHNE ypaBHEHUH, CHCTEM U HEPABEHCTB K
pEIIEHNI0 MaTeMaTHUECKHX 3aJa4 U 3a7a4 U3
Pa3NIUYHBIX 00J1aCTe HAYKU U peallbHOW KHU3HH,

MHTCPpIpETAlA ITOJTYIYCHHBIX PE3YJIIbTATOB.

Tema: OyHKIUH U

rpajguxu (18/24)




14 nenens

Oynxkius. [lepuoanyeckue pynkuuu. [IpoMexxyTku
MOHOTOHHOCTH (DYHKIIHH.

['padux xommosunuu ¢pyHkuuid. ['eomerpuueckue
00pa3bl ypaBHEHH U HEPABEHCTB HAa KOOPAWHATHON
[IOCKOCTH

15 wegens

MakcuMymbl 1 MUHUMYMBI GyHKIUU. HauOosnbliee u
HauMEHbBIIIee 3HaYCHUE (PYHKIIUU HA TPOMEKYTKE.

Tpuronomerprueckue GYHKIIUU, UX CBOWCTBA U
rpaduKy.

16 Henens

Tpuronomerpuueckue GyHKIMH, X CBOWCTBA U
rpaduKu.

['padmyeckue METOABI pelICHHUs YpaBHEHUH U
HEPaBEHCTB

17 wenens

[Toka3zarenbHas u norapudmudeckas GyHKIMH, UX
CBOICTBa U rpaduKu.

['padrueckue METO bl PELIeHUs 3aj1ay C
napaMeTpamu

18 Hemens

Hcnons3oBanue rpadukoB GyHKIUN A peICHUS
YpaBHEHUH U IMHEUHBIX CHCTEM.

['padrueckue METO bl PELIeHUs 3aj1ay C
napaMeTpamu

19 Hemens

Mcnonb3oBanue rpadukoB PyHKIMIA TSI KCCTIETOBAHUS
MMPOILECCOB U 3aBUCUMOCTEM, KOTOPhIE BO3HHUKAIOT MPHU
pelIeHnr 3aJa4 W3 APYruxX Yy4eOHBIX MPEeIMETOB U
[peaTbHON KU3HU

lcnionb3oBanue rpadukoB GyHKIUN 1715

MCCJIICOJOBAaHUA ITPOICCCOB U 3aBI/ICI/IMOCTeI7I, KOTOPBIC




BO3HUKAIOT NP PELICHUU 3a]1a4 U3 IPYTHX y4EOHBIX
[PEIMETOB U PEAIbHOM KU3HH.

Tema: Hauana matemaTudeckoro anaausa (30/40)

20 Hexeas

HenpepeiBabie QpyHKIIMN. METOA HHTEPBAIOB IS
[pELLIECHUS] HEPABEHCTB.

21 wenens

[TpousBoanas pynkuuu. ['eomeTpuueckuii u
(bU3uIeCKUil CMBICT IPOU3BOTHOM.

["'eomeTpuueckuil U GU3NUYECKUN CMBICI
[TPOU3BOJHOM.

22 Henenas

[Tpon3BOHBIE AJIEMEHTAPHBIX (PYHKINH

[TpaBuna nuddepeHupoBaHus

23 Hemeas

DopMylnBl  HAaXOXKIAEHUS  IPOU3BOAHOM  CyMMBI
(D YHKIIHI.

dopMyiia MPOU3BOIHOMN CIIOKHOU PYHKITUN

24 uenenas

DopMyIbl HaXOKICHNS POM3BOAHON IIPOU3BEIEHUS U
YacTHOTrO QYHKIUI.

[TprMeHeHrne TPOU3BOIHON K IOCTPOCHHUIO IpaUKOB
byHKIIIHA

25 "wenpeas

[TpumeHeHre TPOU3BOIHON K UCCIENOBAaHUIO (DYHKITHIA
Ha MOHOTOHHOCTB ¥ DKCTPEMYMBI

BrinmykinocTs rpaguka GyHKINH, TOUKH Nepernda

26 Hemeas




HaxoxeHne HanOOIbIIEr0 U HAaMMEHBIIETO 3HAYCHUS
(yHKIMHU HAa OTpE3Ke

Haxoxnenre HauOoJIbIIero 1 HAMMEHBLIETO
BHaYCHUH HETPEPhIBHON (DYHKIIMH HA OTpE3Ke

27 Henens

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX

[ [pMeHeHne uHTETpaia AJi1 HaX0XACHUS IIIo1anen
MI0CKUX GUryp 1 00bEMOB r€OMETPHUUECKHX Tell

28 Hemenas

MuTerpan, ero reoMeTpuaeckuii 1 GU3NIECKUN CMBICI.
Bbruucnenue wuHTerpasia mno ¢opmyine HproToHaH
JleiiOHMLa

[Tpumeps! pemieHuit AudQepeHnanbHbIX YpaBHEHUN.
MaremaTuyecKoe MOJICIIMPOBAHUE PEATTBHBIX
[IPOLIECCOB C MOMOIIBIO AU(depeHIInaTbHBIX
ypaBHEHU I

bopmysoit uiu rpaguKoM

29 genens
[[pumeHeHue MPOU3BOAHOU TS HaXO0XXIECHUS
HaI/IJ'IyIIHIGFO pemeHI/m B HpI/IKJ'IaI[HBIX 3agadyax, IJisd
onpeeIeHus CKOPOCTH npoiiecca, 3aJaHHOTO|

HpI/IMeHeHI/IC HpOH3BO,I[HOI>’I JJIA HaXOXKACHU A
HAWJTY4YIICTO PCIICHUA B IPUKIIAJHBIX 3aJadax, OJId
OIIPCACIICHUA CKOPOCTH IPOLECCa, 3aTaHHOTO

dbopmysoit i rpagukoM

Tema: IloBTOpenue, 0000meHue 1

cucreMaTu3anus 3Hanumii (15/20)

30 uemens

[loBTOpEHME MO TeMe «/|eHCTBUTEIBHBIE YUCIIA»

HOBTOpeHI/Ie o TeMe «KoMIIIeKCcHBIC YnciIay

31 uenens

[ToBTopenue no teme «CreneHHas GyHKIU»




MppanuoHanbHble ypaBHEHUS U HEPABEHCTBA

32 uemens

[ToBropenue no treme «IlokazarenbHas GyHKIHDY

[loxazaTennHBIC HCpaBCHCTBA

33 nenens

[ToBTOpenue no teme «JIorapudmudeckass GyHKIIH»

Jlorapudmudeckrue ypaBHEHUS U HEPABEHCTBA

34 uenens

[loBTopenne mo  Teme  «Tpuronomerpudeckas
(O YHKITIS

TpI/IFOHOMeTpI/I‘IeCKI/Ie YpaBHCHHA U HEPABCHCTBA




CHUHXPOHU3UPOBAHHASA PABOYAS ITPOI'PAMMA YYEBHOI'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
00y4JaroIMUMUCS TOHATUHHBIX OCHOB F€OMETPUH, NIPU 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
YaCTHOCTH (PU3MYECKUX 3a7ad.

Llens ocBoeHust mporpamMmMbl yueOHoro Kypca «I'eomerpus» Ha 6a30BOM ypOBHe OOydYeHUS —
0011e00pa3oBareIbHOE H OOMIEKYIbTYPHOE Pa3BUTHE O0YUAIOIINXCS Yepe3 00ecIeueHe BO3MOKHOCTH
npuOOpETeHUs M KCIOJIb30BAHHS CHUCTEMAaTHYECKHMX TE€OMETPUYECKMX 3HAHWMM U JeHCTBUM,
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
reOMETPUYECKUX 3HAaHMW M JEHCTBHH, CHEUU(PUUHBIX T€OMETPUU, ¥ HEOOXOAUMBIX IS YCIEUIHOTO
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 TE€OMETPHH KaK 4acTH MUPOBOW KYJIBTYPHl M OCO3HAHHE €&
B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;

— (opMupoBaHHe NpeACTaBIEHUS O MHOTOTPaHHHMKAaX M TejaX BpallleHUs Kak O BaXHEUIINX
MaTeMaTHYECKUX MOJENSIX, TO3BOJISIONIMX ONWCHIBATH M HM3Y4aTh pa3Hble 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 AITOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 33j1a4; (HOpMUPOBAHHE YMEHHUS MMPOBOJINUTH
HECIIO)KHBIE JIOKA3aTeNIbHbIE PACCY)KICHHS B XOJI€ PEIICHHS CTEPEOMETPUYECKHX 3a/1a4 U 3a/1a4
C MPAKTHUYECKUM COJIeP>KaHUEM;

— 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-OPHEHTHPOBAHHBIX 3a/1a4, HHTEPIPETHPOBATH M OI[CHUBATH ITOJYYCHHBIC PE3YIbTATHI.

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

— 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
MHOTOTPAaHHHKH 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;

— ¢opmupoBanne  (YHKIIMOHATBLHOW  TI'PAMOTHOCTH, pEJICBAHTHOH TEOMETPUHU:  yMCHHUS
pacrio3HaBaTb IMPOABJICHUA T'COMCTPHYCCKUX HOH?ITI/If/'I, 00BEKTOB H SaKOHOMepHOCTCﬁ 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 IIVTAHE

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 HEIeI0).

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



[IpenMeTHble pe3ynbTaThl MU3y4EHUsT TEOMETpUM Ha ©0a30BOM ypOBHE OpPHUEHTUPOBAaHbI Ha
JOCTUKEHHE YPOBHS MaTEMaTHUYECKON rPaMOTHOCTH, HEOOXOIMMOTO Ui YCIEIIHOTO pelIeHUs 3a7a4d B
peasibHOM JKU3HH U CO3JaHUE YCIOBHM JUIsl X OOIIEKYJIbTYPHOTO 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 HEBBITYKJIBIA 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.

Pemate 3aaun Ha HaXOXKJEHHE FEOMETPUYECKUX BEIMYHMH 1O 0oOpaslaM WM aJropuTMam,
IIPUMEHSISI U3BECTHBIE aHAIMTUYECKUE METO/BI IPU PEIIEHUN CTaHJAPTHBIX MaTeMaTHYECKUX
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 NOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U IIJIOCKOCTh CUMMETPUH;
LEHTP, OChb U INIOCKOCTh 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

CB0oOOAHO OmMEPHPOBATH OCHOBHBIMH IOHATHSIMH CTEPEOMETPHH TPU PEIICHUH 3aJad M
MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUI.

[IpuMeHATh aKCMOMBI CTEPEOMETPUU M CIEACTBUSI U3 HUX MPU PEIICHUU I€OMETPUUYECKUX
3ajad.

KrnaccudunupoBars B3aUMHOE pACIOJOKEHUE MPSAMBIX B TPOCTPAHCTBE; IJIOCKOCTEH B
MPOCTPAHCTBE; MPSAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE.

CBOOOTHO OMEPUPOBATHh TOHSTHSIMH, CBS3aHHBIMH C YyIJIaMH B TPOCTPAHCTBE: MEXKIY
MPSAMBIMH B IPOCTPAHCTBE; MEXKY MPSAMOM U INTIOCKOCTBIO.

CB00OIHO OTIEPUPOBATH MOHATHSIMHE, CBI3aHHBIMU C MHOTOTPaHHUKAMHU.

CBoOogHO pacmo3HaBaThb OCHOBHBIC BHJbI MHOTOTPAaHHUKOB (TpU3Ma, IMHPAMHJA,
MPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KinaccuduimpoBaTs MHOTOTpaHHUKH, BBIOWPasi OCHOBAHUS JJIs KIacCHU(UKAIIIH.

CBOOOTHO OMEpUPOBATh TIOHATHUSMHU, CBSI3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO.

BeImonHATE TapajuienbHOe, IEHTPATbHOE W OPTOTOHAIBHOE IMPOCKTHPOBAaHUE (QUTYp Ha
IJIOCKOCTh; BBITIOJTHSITH H300paKeHUsT (PUTYP HA TUIOCKOCTH.

CTpouTh CEYECHHS MHOTOTPAHHHMKOB PAa3JIMYHBIMA METOJAMH, BBIMOJHATH (BBIHOCHBIC)
IJIOCKHE YEPTEKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHU3Y.
Breraucnars IJIOIIAAN  TOBEPXHOCTEMN MHOT'OTPaHHUKOB (mpusma, MUpaMuIa),
TE€OMETPUUYECKUX TeJl C MPUMEHEHHEM (HOPMYIL.

CB0OOHO OTEepHpOBaTh MOHATUSAMU: CUMMETPHUS B MPOCTPAHCTBE; IIEHTP, OCh U MIIOCKOCTh
CUMMETPHUU; EHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

CBoOOAHO oOmEepUpOBaTh TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpAWHATaAM B
IIPOCTPAHCTBE.

BrInosHATE AEWCTBUSA HAJl BEKTOPAMHU.

Pemarr, 3amaum  Ha [0Ka3aTelIbCTBO MaTEMaTHMUECKUX OTHOIICHMM U HaXO0XKJCHHE
F€OMETPUYECKUX BEIIMYHMH, NMTPUMEHSSI U3BECTHBIE METOJbl MPHU PEIIEHUH MAaTEeMATHYECKHX
3a71a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CI0KHOCTH.

[IpuMmenATh MpoOCTEHIINE MPOrPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CHUCTEMBI MPH PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

W3Bnekarb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HMH(GOPMAILIMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTYpax, MPeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX.

[IpumenATh TONYyYEHHBIE 3HAHUS Ha MPAKTUKE: CPABHUBATH U aHAJIM3UPOBATh pEaJIbHBIC
CUTyallUl, TPUMEHATh M3YUYEHHBIE IMOHATUS B IIPOLIECCE MOUCKA PELICHUS MATEMaTUYECKHU
chopMyITUPOBaHHON MPOOIEMBI, MOACIUPOBATh PEaTbHbIE CUTYAllUU HA SI3BIKE TE€OMETPUH,
HCCIIEIOBATH IIOCTPOSHHBIE MOJEIH C UCIIOJIB30BAHUEM I€OMETPUUECKUX IOHITUN U TEOPEM,
anmapaTta aiareOpel, pemarh MPaKTHYECKHWe 3a/layd, CBSI3aHHBIE C HaXOXKICHUEM



F€OMETPUYECKHUX BEIUYHH.
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 NOHATUAMU: 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).

KnaccuuuupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBAHUS AJIS KilacCU(UKAUK (BBITYKIIbIE
U HEBBINYKJIbIE MHOTI'OI'DAaHHHMKH, IpPaBUIbHbIE MHOIOIPDaHHMKM; INpsSMbIE U HAKIOHHBIE
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 00pas3liaM WIH aJrOpUTMaM,
MIPUMEHSISI U3BECTHBIE aHAIMTUYECKHE METO/Ibl MPU PEIICHUN CTaHJAPTHBIX MaTeMaTHYECKUX
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 YePTEeKaX 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
TC€OMETPHUYCCKUX BEITHMYHUH.

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.

CBOOOTHO pacrio3HaBaTh OCHOBHBIC BHJIbBI MHOTOTPAHHHMKOB (TMPU3Ma, IMHPaMHJA,
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 OmnepupoBaTh MOHATUSIMHU: CAMMETPHSI B TIPOCTPAHCTBE; IIEHTP, OCh U TIOCKOCTh
CUMMETPUH; 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 MHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX.

— IIpuMeHATh NOJIydYEHHBIE 3HAHUS Ha IPAKTHKE: CPaBHMBATh M AHAJIU3UPOBATH pEAJIbHBIE
CUTYyallu¥, IPUMEHATh W3YYCHHBIE IOHATHUS B IPOLECCE IIOMCKA PELICHUs 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.

COJAEPKAHUE YYEBHOI'O KYPCA «'EOMETPHS» B 10 KIACCE
Ha 6a3oBom 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-yromnbpHas mpu3Ma, TPAaHU W OCHOBAHHUS NPHU3MBbI, MpsMas U HAKIOHHAsA MPU3MBIL,
OOKOBas UIOJIHASL TOBEPXHOCThH IPU3MBI.

[Tapannenenunen, mpsMOYTONbHBIN Napauienenunen deaepanpHas padoyasi mporpaMma |[d ero
cBoiictBa. [lupamuma: n-yrompHas MUpamMuia, TPaHW W OCHOBAaHHME MHUPAMHJIBI, OOKOBas W 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



CUMMETPHUU B IUPAMHUJaX, NapauIeIECIUIEe1aX, TPAaBUIBHBIX MHOTOTPaHHUKAX. BbIunuciIeHNe 2J1€MEHTOB
MHOTI'OIPaHHHUKOB: pEOpa, AUaroHaau, yribl.

[Tnomans OOKOBOW TIOBEPXHOCTH H TIOJHOW TIOBEPXHOCTH TMPSAMOW TPHU3MBI, ILJIOMIAb
OCHOBaHUH, TeopeMa 0 OOKOBOI NMOBEPXHOCTH 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
aKCHOMAaTUYECKOM IIOCTPOEHUH CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue INpsMBIX B MPOCTPAHCTBE: IEPECEKAIOLUECs, IMapauIeIbHbIE U
cKpeluBawomuecs npsimble. [Ipu3Haku ckpemuBaromuxcst npsAMbiX. llapamiensHoCTs HpSIMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: NapajuleIbHbIE NPSAMBIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX NMPAMBIX,
napajuieNIbHOCTh NMPSAMON U MmockocTu. [lapannensHoe U eHTpaabHOe IPOSKTUPOBaHKE, H300pakeHHe
¢uryp. OcHOBHBIE CBOWCTBA MapaJljIebHOIO MpoeKTUpoBaHus. V3o0pakeHnue Guryp B mapajieabHON
IIPOEKIMH. YTIJbl C COHANpPaBICHHBIMA CTOPOHAMM, YTOJI MEXKIYy IpSAMBIMH B IIPOCTPAHCTBE.
[TapannenpHOCTh MIIOCKOCTEN: MapayIebHbIE IIJIOCKOCTH, CBOMCTBA MAPAIJIEIbHBIX TIIIOCKOCTEH.

[Ipocrelimme NPOCTpPaHCTBEHHbIE (GUIYphl HA IUIOCKOCTH: TETPadp, MNapajuiesenuIe],
ocTpoeHue ceueHuil. llepneHaAuKyIIpHOCTh MPSAMON M IJIOCKOCTH: NMEPHEHAMKYJSPHBIE NPSMbIE B
IIPOCTPAHCTBE, MpsIMBbIE  MapaJJICJIbHbIE W MEPHEHIUKYISIpHbIE K  IJIOCKOCTH, HpU3HAK
NEPIEHIUKYJIAPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O NPSIMON HNEPIEHIUKYJISIPHOW IJIOCKOCTH.
OproronanbsHOe nIpoeKkTupoBanue. IleprnenuKyIssp 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH A0 IUIOCKOCTH,
paccTossHHE OT MPSAMOM 10 IUIOCKOCTH, MpOeKUus (UIrypsl Ha IUIOCKOCTh. llepneHanKynspHOCTH
IUIOCKOCTEH: MPU3HAK NMEPIEHANKYISIPHOCTH IBYX IIJIOCKOCTER. Teopema 0 TpEX NeprneHauKyIspax.

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

MHororpanHuku

Bunel MHOrOrpaHHHKOB, pa3BEpTKa MHOrorpasHuka. IIpusma: n-yroiapHas npusma, npsamas 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 nmupamujaa, npaBUIbHAs U
yceuéHHas nupaMmupl. CBolicTBa pédep 1 OOKOBBIX IpaHel MPABUIIbHON MUPaMU/IbI.

[IpaBuiibHBIE MHOTOIPAaHHUKH: MpaBWIIbHAS MPU3Ma M MpaBWIbHAs MUpaMUAA, MPaBUIIbHAsS
TpeyrojbHasi MNHpaMUAa W TPaBUIbHBIA TeTpa’ap, KkyO. IlpeacraBieHue o0 MpaBUIBHBIX
MHOT'OTPaHHUKAX: OKTa’Ap, JOAEKadIP U UKOCAP.

Bbruuciienue 371eMEHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yriel. [lnomans GoxoBoi
MOBEPXHOCTU U TOJHOM TMOBEPXHOCTH MPSIMOM MpPU3MBI, IUIONIAJb OCHOBAaHUH, Teopema O OOKOBOM
MOBEPXHOCTU TMpsMOM mpu3Mbl. Ilmomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOMN
MUPaMHM/Ibl, TEOPEMA O IUIOIIAIN YCEUYEHHON TUPAMUIBI.

CumMMeTpHsi B IPOCTPAHCTBE.



DJeMeHTbl CHUMMETPUU TPAaBUIBHBIX MHOTOTpaHHUKOB. CHUMMETpUs B MNPaBUIbHOM
MHOTOTPaHHHUKE: CHMMETPHUSl TNapajuieienunena, CUMMETpUs MPaBWIbHBIX MPHU3M, CHUMMETPHS
MPaBWJIbHOM MHpPaMUIbIL.

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 BHIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHUE
BeKTOpa Ha yucio. CBolcTBaciokeHus] BeKTopoB. CBOMCTBa yMHOXKEHHUS BeKTopa Ha yucio. [lonstue
KOMIUTaHapHbIe BeKTOpbl. [Ipu3Hak KomIutaHapHOCTH TpEX BeKTopoB. [IpaBuio mnapamienenunena.
Teopema 0 pasznoxeHHUH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopam. [IpsMoyronpHas cuctema
KoopauHaT B mpoctpaHcTBe. Koopaumuatel BekTopa. CBSI3b MEXKIYKOOpIMHATAMH BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJI MeXAy BekTopamu. CKallIpHOE NMPOU3BEACHHUE BEKTOPOB.

COAEPXAHUE YYEBHOI'O KYPCA «I'EOMETPUS» 11 KITACCE
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.

Konunyeckass moBepXHOCTb, 0Opa3ylolMe 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, AuamMeTp, IUIOMAAL MOBepxHOCcTH cdepsl. BlaumHoe
pacnosoxenue chepsl U MIOCKOCTH, KacaTelabHas MIOCKOCTh K cdepe, miomaas chepsl. M3o00pakenue
TeJ BpalleHMsI Ha IUI0CKOCTH. Pa3BépTka nuinuHApa 1 KOHyca.

KoMOuHanmu ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMIUCAHHBIM OKOJIO CQeEphI,
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 BBIUNTAHUE BEKTOPOB. Y MHOMKEHUE BEKTOpa Ha 4uUCIO. PasnojkeHue BEKTOpa MO TPEM
HEKOMIUTaHapHBIM BekTopaMm. [IpaBuio napannenenumnesa. Pemenue 3a1ay, 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.

[Tonstus: HUIMHApPUYECKass TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTb, cepuueckas
MMOBEPXHOCTh, OOpa3yrolue MoBepxHOCTEeW. Tema BpamieHWs: MWIMHIAP, KOHYC, YCEYEHHBIA 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
napajuienenumnesna u cueactsus u3 He€. OObEM NMPSAMONM 1 HAKIOHHOMN MPU3MBI, HUIMH]IPA, TUPAMUIBI U
koHyca. OO0bEM 11apa U MapoOBOro CErMEHTA.

KomOunanuu Ten BpalieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BriMcaHHas B IWJIMHJIp, ONMUCAaHHAs
okono munuHapa. Ilepeceuenue cheprl u mapa ¢ miockocteio. Kacanue mapa u cepbl MIOCKOCTHIO.
[TonsiTHe MHOTOrpaHHUKA, OMUCAHHOTO OKOJIO cdepsl, chephl, BIMCAHHON B MHOTOIPAaHHUK WJIM TEJO
BpAILCHHS.

[Tnomane MOBEPXHOCTH WWIMHIpA, KOHyca, Iuiomans cdepsl u e€ yacteir. [lomoOue B
npoctpancTBe. OTHOmEHUE 00BEMOB, TUIOMIAICH MOBEpXHOCTEH MOMO0OHBIX (uryp. [IpeodpazoBanue
noo0usi, romoteTusi. Perenne 3a1a4 Ha TIOCKOCTH € UCTIOIb30BaHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHue ceuyeHHil MHOTOTPAHHUKOB U TEJ BPALICHUS: CEYCHUS IIIMHApA (MapajuielbHO U
MEPIEeHIUKYIIAPHO OCH), CEUEHUsI KOHYyca (MapajuielbHOe OCHOBAHUIO U MPOXOAIIEE Yepe3 BEPIINHY),
CeUeHHs I1apa, METOJIbI MOCTPOCHUS CEYCHHIl: METOJ CIIEJIOB, METOJl BHYTPEHHETO MPOECKTHUPOBAHMUS,
METO/]I IEPEeHOCa CeKYIIEH MIOCKOCTH.

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 BexkTopa mno ©0asucy. KoopauHaTHO-BEKTOpHBIM METOJA IpuU
pEIlIeHNY TeOMETPUUYECKUX 3a/1a4.

JIBuKeHUsI 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.

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

07151 nocmpoenus ceueHull Kyoa u
napasnnenenuneoaq.

Ceoticmea napannenenuneda u npusmbl.

[ lapannenvrvie niockocmu. [Ipusnaku
napanieibHocmu 08yX NIOCKOCMEl.
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 NapaebHblx
niockocmet mpemuet, 06 ompe3Kax
napanienibHblX NPSIMbIX, 3AKTHOYEHHbIX
MedHcOy napanienbHolMu nI0CKOCHAMU; O
nepeceueHuy NPSMoU ¢ 08yms
napannenrbHulMu NI0CKOCMAMU

[lepneHIUKYISIPHOCTD
MpsIMBIX U TII0cKocTel (12

4)

[IeprieH IUKYIAPHOCTD NPSMOU

M MIJIOCKOCTH: MEPIIEHIUKYJIISPHBIE NPSMBIE 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 OO0 IINIOCKOCTH, PACCTOSIHUE OT HpﬂMOI;'I
J10 IINIOCKOCTH .

riockocTH. [Ipu3nak
MEepHIEHIUKYIISIPHOCTH TIPSIMOM 1
MI0CKOCTH. TeopeMa o CyIeCTBOBaHUH U
€IMHCTBEHHOCTHU MPAMOM, NPOXOASIIEN
yepe3 TOUKY IPOCTPAHCTBA U
MEPIECHANKYIISIPHON K INIOCKOCTH.
[110CKOCTH U IEPIEHAUKYIISIPHBIE UM
MpsiMasi B MHOTOTPaHHUKAaX.
[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 CumMmempuu.
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: YIOJl MEXKAY IPSIMON U

MJIOCKOCTBIO; IBYTPAHHBIN yTOJI, TMHEHHBII
YTOJI IBYTPAHHOIO YIJIA.

[TeprieHAMKYISAPHOCTD IIOCKOCTEMN: MPU3HAK

Yriel u paccrosHus (16 u)

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

KOCHHYCOB.




NEepIEeHANKYIIIPHOCTH JBYX IJIOCKOCTEH.
TeopeMa 0 TpEX NEpPHEHANKYIIApAX

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

/IByrpansbiii yroa. CBOMCTBO JTMHEWHBIX
YTJIOB IBYTPAHHOTO yTJIa.
[leprieHAMKYASIPHBIE TIIIOCKOCTH.
CBoJicTBa B3aMMHO NEPIEHAUKYIISPHBIX
rockocteit. [Ipusnak
MEPIEHIUKYJIIPHOCTHU IIIIOCKOCTEMH;
TeopeMa O IpsIMOM IepeceueHus IByX
[JIOCKOCTEH MEepIEHAUKYIISPHBIX TPEThEU
MJI0CKOCTH.

[Ipsmoyzonvubiil napanienenuneod; Kyo,
U3MEepeHUs, CEOUCMEBA NPAMOY20]IbHO20
napannenrenuneoa. Teopema o ouazouanu
NpAMOY20IbHO20 napaiierenuneod u
cneocmesue uz Heé. Cmepeomempuueckue u
NPUKIAOHble 3a0adl, C8A3AHHbLE CO
B3AUMHBIM PACNOJIONCEHUEM NPAMbBIX U
ni0cKoCmu.

Ilosmopenue. ckpewugarowuecs npsamole,
napannenibHvle nI0CKOCMU 8 CMAHOAPMHBIX
wmnozozpannuxax. Ilapa napannenvroix
ni0CcKOCmel Ha CKPewusarouuxcs npAMblY,
paccmosiHue mMexHcoy CKpeuusaouuMucs
NPAMBIMU 8 NPOCMBIX CUMY AYUSX.
Onyckanue nepneHoOuKyIspos, 8bluUCIeHUe
paccmosHull om mouku 00 Mo4Ku,
NpAMOU,; NIOCKOCMIU.

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

IMpEXSPAHHBIX Y2108.




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

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
MMOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yceuéHHas nupaMuia.

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

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

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

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

0 OOKOBOI MOBEPXHOCTHU MPSMON IPU3MBI.

MuororpanHuku (7 4)

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

Buinykavie mnoeocpannuxu. Teopema
Oiinepa. [Ipasunvhvie u noaynpasuivbHvle
IMHO202PAHHUKU




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

O6BEMBI MHOTOIPaHHUKOB

(8 1)

[Tonstue 06 00bEMe. OOBEM MUPaMU/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 )

Jlsuoicenus 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 3a0auu Ha NPUMeEHeHUe
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
CKPELIUBAIOIIUMUCS TIPSIMBIMH, MEKIY IPIMOU
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 (104 /15 uz 24u)
1 genenasn
2 OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, IIpsiMas,
[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, usobpasicenue npocmenuiux| 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 npoOeKxmuposarue. OcHosnvie
ceoticmea napanieibHo2o NPOEeKmupoBanusi.
H3zo00pasicenue pasnvix Queyp 6 napanieibHou
npoexyuu.

[ [enmpanvrasn npoekyus.

7 Heneas

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

Ceoticmea nepeceueHutl NPAMbLX U NIOCKOCHel

8 Hexgensn

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

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 MPSAMOUN 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 mexcoy 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 cmaHOapmelx
MHO2OSPARHUKAX. Hapa napaiiejlbHblx niockocmeil
HA CKpeuuearwuxcsa npAmbslx, paccmosiHue MeDfC()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 NepHIeHIUKYISIpax
Buvluucnenue paccmosiHutl MedxHcoy)
CKpewusarouumMucs npAMbIMU c  nomowwio

nepneHOUKYIsAPHOU NIOCKOCIU.
Tpéxepannwiii yeon, HepaseHcmea 01 MpEexepanHulX
yenos

Tema: Muozozpannuku (10 4/ 6u) +

Y Beeoenue 6 cmepeomempuio (5u4)

23 Hemens

[IoHATHE 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 ceyeHuti 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; IPABUIbHASA 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 MUPAMUJIAX, TapauleIeune1ax,
[IPABWJIBHBIX MHOTOTpaHHMKaX. Berunciaenue
PIIEMEHTOB MHOTOI'PaHHUKOB: pEOpa, JHMaroHalH, YIibl.

Beinykavle  mHozoepannuxu.  Teopema — Jiinepa.
/IpasunvHble U HOAYNPABUIbHLIE MHO202PAHHUKUL.
[locmpoenue ceuenuui 8 nupamude, Kybe no mpém
moukam Ha péopax. Coz0anue 8bIHOCHbIX Yepmedicell
U 3anuUch Wa208 NOCMPOEHUs.

Teopema Ilugpazopa, meopemuvl KOCUHYCO8 U CUHYCOS
0715 mpéxapanno2o yaua.

27 Hemens

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

0 O0KOBOI MOBEPXHOCTHU MpsiMoi pu3Msl. [Tnomanp
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 0nsa nocmpoenust
ceueHul

Dnemenmul chepuueckoll ceomempuu. 2e00e3utecKue
tunuY Ha 3emie

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

28 Hemens
[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
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Feomempuqecmte 3a0a4u Ha NnpumMererue 08UdICEHUSA




TEMATUYECKOE IVTAHMPOBAHUE YYEBHOI'O KYPCA

11 KJTACC

bazoBelit ypoBens (68 gacos)

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)

Tesa Bpamenus (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 IOCKOCTH, HOpMaJlb,
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
BekropHoe npousBenenue. JInneiHbie
HEPABEHCTBA, JIMHEWHOE
MpOrpaMMUpPOBaHNE AHAIUTUYECKUE
METO/IbI pacuéTa yriia Mexay NpsMbIMU
U IUIOCKO- CTSIMU B MHOTOTpaHHHKAX.
®dopmysa pacCTOSIHUSL OT TOUKH J10
IJIOCKOCTH B KOOP/IMHATAX.
HaxoxaeHne paccTOsIHUM OT TOYKH J10
MJIOCKOCTH B KyOe M MpaBUIbHON
UpaMUJIe

IHoBTOpPEHME, 00001IEHHE
H CHCTEeMATH3aLHs
3Hanuil (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
napajuienenunesaa. 3axaun o0 yIBOCHUH
Ky0a, 0 KBajpaType Kyba; 0 TPUCEKIIUU
yria.

CrepeomeTpHyecKHe 3a1a4u, CBSI3aHHbIC
¢ 00BEMOM IPSAMOYTOIBHOTO
napaieNenuresa.

[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
HAKJIOHHOW TIPU3MBI, TUPaMUIBI.
dopmyna 00bEMa MUpaMuab.
OTtHo1eHne 06beMOB MUPAMUJL C OOIIUM
YTJIOM.

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

[Mpuknanueie 3anaun mo Teme «OOBEMBI




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

[Ipumenenue 00bEMOB. BeruncieHue
[paccTOsIHUSA 10 IUIOCKOCTH

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

IL1omaay MoBepXHOCTH U
00bEMBI KpPYyIJIbIX TeJ (9
4.)

O06BEmM nunuHapa. Teopema 06
00BEME MPSAMOTO IUIUHIPA.
IInomanay 60KOBOM M MOJHOM
MOBEPXHOCTU UUIUHApPA Beiuncienue
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 3ana4, cBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPaMH.
[TpstmoyronbHas cuctemMa KOOpAUHAT B
npoctpaHcTBe. KoopanHATHI BEKTOpA.
IIpocreiimne 3ana4u B KOOpAUHATAX. YTOI
Mexy BekTopaMu. CkansipHoe
[IPOU3BEIEHNE BEKTOPOB. BhI4KClIeHNE YIIIOB
MEXy MPSIMBIMH U MJIOCKOCTSAMHU.
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, 00001IEHNE
H CHCTeMaTH3alusa
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 ITNTAHMPOBAHME 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 IFITHHIPOM 2
6 Henenst
1 Konyc.
KonoHunueckass moBepxHOCTh. [Lmomaas OOKOBOM 2
[TOBEPXHOCTU KOHYCA M MOJHOMN
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 3a1a4 Ha CCYHCHHUE KOHYCa

BBIYHCIICHUC.

CTepeOMCTpI/I‘ICKI/Ie 3a4a4d Ha J0Kas3aTcJIbCTBO U

10 menens

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

Paznuunple  KOMOWHAIMM — TeJN  BpAalleHUS |
MHOTOTpaHHUKOB
11 Hepeas
MHoOrorpaHHHK, OIMCaHHBINA OKOJIO c(hephl
PaznuyHble  KOMOMHAIMM  TeJl  BpalleHUs U
MHOTOTpaHHUKOB
12 nepensn

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 IIMJIMHIPA

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
[I0IIa/IIMU MTOBEPXHOCTEH, 00beMaMHU MOT0OHBIX Te

[Tpuknaaneie 3anaun Mo Teme «OO0BeMBl U TUIOMIAIH

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 IIIOCKOCTH, YIJIbI MCKOY
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

Brraucnenne JJINH B MHOT'OT'PaHHUKAX

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

BrlunciieHne yria Mexly BEKTOpaMu B IPOCTPAHCTBE

27 Hemens

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 IITOCKOCTH B

KyOe ¥ MpaBHIIbHOW THpaMHJIE

Tema: IloBTOpeHue, 060001IeHNEe U cUCTeMATH3aNNsl 3HaHuUii (6/12)

29 genens

OcHoBHBIE GUTYPHI, HAKTHI Kypca ITIAHUMETPUN

JJIA

[[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 QUTYDBI, PaKThl Kypca CTEpEOMETPUH

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

33 nenens

Teopembl Kypca cTepeoMeTpun

MHOrOrpaHHUKH, TUIOIIAAA MHOTOTPAaHHUKOB, HX
CCUeHUS

34 venens




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

Permenne 3anau
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