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[TOACHUTEJIbHAS 3AIINCKA
OBIIAA XAPAKTEPUCTUKA YYHEBHOI'O ITPEAMETA «MATEMATUKA»

JaHHasg mporpaMma CIy)XHT OCHOBAaHHEM Ui yYUTENs 1Mo pa3paboTke paboueil mporpaMMmbl MO0 MaTeMaTHKE B KjaccaX, TJe peasu3yeTcs
MyIbTUIPOGMIBHBINA yueOHbIH 1uaH. B pasnene «TemaTnyeckoe miiaHUpOBaHME» COAEPXKAaHME OOYYEHHUS CHHXPOHM3MPOBAHO IS IapasljiebHOTO
M3y4eHUs00yJaromyMucs mpeaMeTa Kak Ha 6a30BOM, Tak M Ha yriayOjieHHOM ypoBHe.TmaTtnyeckoe MiiaHMpOBaHHE COCTABIIEHO MO Y4eOHBIM Kypcam
«Anrebpa U Hauajga MaTeMaTH4eckoro aHanuza» u «l'eomerpus». YueOnbiit Kypc «BeposTHOCTh U CTaTHCTHKA» HE MOXKET OBbITh CHHXPOHU3HPOBAH,
TaK Kak HMEEeT pa3Hoe MPeIMETHOE CoepKaHUe, KOTOPOe U3ydaeTcsi B 00beMe OJMHAKOBOr0 Y4eOHOr0 BpeMEHHU.

CuHXpoHH3UpOBaHHAs pabodast mporpaMma 1o ydyeOHomy npenmery «MaTemaTrka» 0a30BOro M yriyOJIEHHOTO YpOBHS JUISl O0yYarommXxcs
10knaccoB paspaboraHa Ha ocHOBe dDenepanbHOrO rocyAapCTBEHHOrO 00pa30BaTENbHOIO CTaHAapTa CpeJHEero oduiero oOpa3oBaHMs, ¢ YUETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAHMM, MPEABSBIAEMbIX K MaTeMaTHYECKOMY OOpa30BaHMIO, M Tpaguluil poccuiickoro oOpa3oBaHus. Peannsanus
IporpaMMbl 00€CIeYrBaeT OBJAJICHUE KIFOUYEBBIMU KOMIIETEHLHMSAMH, COCTaBJISAIOIMMHI OCHOBY JJIsI CAaMOPa3BUTHUS M HENPEPHIBHOIO 00pPa30BaHMS,
LIEJIOCTHOCTh OOLIEKYIbTYPHOT0, TUYHOCTHOTO M TO3HABATEIbHOI0 Pa3BUTHUS INUHOCTH 00YJarOIUXCS.

B paGoueil nporpamMmMe yuTeHbl ujeu u nosoxkeHus: «KoHienuuu pa3BuUTHS MaTeMaTuieckoro oopazoBanus B Poccuiickoit denepauun». B
COOTBETCTBMM C Ha3BAaHHWEM KOHIIEMIIMM MaTeMaTUYECKOe 00pa30BaHME JOJDKHO, B YACTHOCTH, pellaTh 3ajady oOecledeHUs] HE0OXOAUMOIo CTpaHe
YHCJia BBIMMYCKHUKOB, MaTeMaTHY€ECKasl MOATOTOBKA KOTOPBIX JOCTATOYHA JJISl IPOAOKEHUST 00pa30BaHuUs MO Pa3JIMYHBIM HAIPaBJIECHUSAM, BKIOYA S
IpenojiaBaHie MaTeMaTHKU, MaTeMaTUYeCKue MccileqoBaHus, pabory B chepe MHPOPMAIIMOHHBIX TEXHOJOTMM M JIp., a TakKe oOecredeHus aJis
KaXI0ro 00y4Jarolierocs BO3MOXKHOCTH JOCTHXKEHHS MaTEMaTHYeCKOM MOJArOTOBKUM B COOTBETCTBUU C HEOOXOIUMBIM €My YpoBHeM. MIMeHHO Ha
pelIeHre 3TUX 3aJa4 HalleJeHa padoyast IporpamMma yriiyOJaEéHHOro ypoBHSI.

B snoxy nudpoBoit Tpanchopmanuu Beex chep ueroBeuecKoi AesTeIbHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM
0e3 xopormieli MaTeMaTUYecKOM TMOATOTOBKH. OTO OOYyCIIOBJIEHO TeM, 4YTO B HAlld JHM pPAcTET YMCIO CIEUUaIbHOCTEH, CBS3aHHBIX C
HEMOCPeCTBEHHbIM NMPUMEHEHUEM MaTeMaTUKU: U B cepe 3KOHOMHMKH, U B OM3HEcCEe, U B TEXHOJIOTMYECKUX OOJACTIX, M Jake B TyMaHUTapHBIX
cpepax. Takum oOpa3om, Kpyr oOydarommxcs, AJii KOTOPbIX MaTeMaTHKa CTAaHOBHUTCS 3HAYMMBIM IIpeaMeToM, (pyHIaMEHTOM oOpa3oBaHMS,
CYLIECTBEHHO pacuMpsercs. B Hero BXoasT He TONbKO oOydaroluecs, MUIAHUPYIOLUE 3aHUMAaThCs TBOPYECKOW M MCCIIEAOBATEIbCKOM padoTol B
obnactu MaTreMaTHKU, MHPOPMATHKH, (PU3MKH, SKOHOMHKM M B JIPYrux oOJacTsIX, HO MU T€, KOMy MaTeéMaTMKa HY)KHA JUIS HUCIOJb30BaHUS B
npogeccusix, He CBSI3aHHBIX HETIOCPEICTBEHHO € HEil.

[TpukiagHass 3HAYUMOCTb MAaTEMAaTUKH OOYCIIOBIEHA TEM, 4YTO €€ MpPEeIMEeTOM SBIISIOTCS (pyHAaMEHTaJdbHbIE CTPYKTYphl HAILEro MHpa:
IPOCTPaHCTBEHHbIE (HOPMBI U KOJMYECTBEHHbIE OTHOLICHUS, (PyHKIIMOHAJIbHBIE 3aBUCHUMOCTH U KAaTErOPUU HEONpPEeNeNEHHOCTH, OT MpOCTEHIunX,
YCBAaUBaEMbIX B HENOCPEICTBEHHOM OIIbITE, 10 JOCTATOYHO CJIOXKHBIX, HEOOXOAMMBIX Ui Pa3BUTHUA HAy4yHBIX M TEXHOJIOTMYeckux uaeil. bes
KOHKPETHBIX MAaTeMaTHYECKHUX 3HAHUH 3aTPyJHEHO MOHMMAaHWE NMPHHLHUIIOB YCTPOMCTBAa M HCIIOIb30BAHUS COBPEMEHHOM TEXHUKHU, BOCHPUATHE U
WHTEPIpETalns Pa3sHOOOPA3HOM COIMATBHOW, SKOHOMHUYECKOW, MONUTHYEeCKOW uHMopmanuu, ManodddeKTHBHA IMOBCETHEBHAS MPAKTUYECKAs
JesITeNIbHOCTh. Bo MHOTHX cdepax npodeccroHanbHOM JeSTeNbHOCTH TPEOYIOTCS YMEHUS BBINOIHATD Pacy&Thbl, COCTABIATh aJITOPUTMBbI, IPUMEH SITh
(bopMyIIbl, TPOBOIUTH T€OMETPHUUECKHE U3MEPEHUSI U NMOCTPOSHUS], YUTaTh, 00pabaThiBaTh, HHTEPIPETUPOBATH U MPEACTABIATH HHPOPMALIUIO B BUJE
TaOJMIL, TUarpaMM U rpadukoB, MOHUMATh BEPOSITHOCTHBIN XapakTep ClydailHbIX COOBITUH.

OHOBPEMEHHO C paclIMpeHneM cdep NPUMEHEHUs MaTEMaTHKA B COBPEMEHHOM 00I1ecTBe BCE Oojiee BaKHBIM CTAHOBUTCSI MaTeMaTH4eCKUI
CTUJIb MBILUIEHUS, NMPOSIBIISIIOIINICA B ONpENelEHHbIX YMCTBEHHBIX HaBbIKax. B mporecce n3ydeHuss MaTeMaTUKH B apceHall MPUEMOB U METO/AOB



MBILIUIEHUS Y€JIOBEKa €CTECTBEHHBIM 00pa30M BKJIFOYAIOTCS MHIYKIMS U JeAYyKLHUs, 00001IeHne U KOHKPETH3alus, aHaJIu3 U CUHTE3, Kiaccu(puKa iU
U cucremaTtuzanus, abcrparupoBanue M aHaigorus. OOBEKTbl MaTeMaTUYECKMX YMO3AKIIOUEHUH, MpaBUiia UX KOHCTPYHPOBAHMS PACKPBIBAIOT
MEXaHH3M JIOTUYECKHX IMMOCTPOEHHH, COCOOCTBYIOT BBIPaOOTKE yMeHHsI (OpPMYIHpPOBATh, OOOCHOBBIBATH M JOKA3bIBaTh CYXKIEHUS, TEM CaMbIM
(OpPMHUPYIOT JTIOTHYECKHI CTHIIb MBIIUIEHHS. Benyias ponb NpuHaAISKUT MaTeMaTuKe B (YOPMUPOBAHUH aTOPUTMUYECKONH KOMITOHEHTHI MBIIILICHUS
U BOCIIMTAHUM YMEHHH JEHCTBOBATH I10 3aJaHHBIM AJIFOPUTMaM, COBEPILEHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBATh HOBBIE. B mpolecce perieHus
3a/1a4 — OCHOBBI JIJISl OpPraHu3aluK yueOHO! eI TeIbHOCTH Ha YpOoKaX MaTeMaTHKU — Pa3BUBAIOTCS TBOPUYECKAs U MPUKJIAAHAS CTOPOHBI MBIIIJICHHUS.

OOyueHrne maTeMaTHKe Na&T BO3MOXKHOCTh Pa3BUBATh y y4YalIUXCS TOUHYIO, PallMOHAJbHYI0 M MH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh
Hauboee NOXOASIINE A3bIKOBbIE, CHMBOINYECKUE, TpauuecKre CpeiCTBA I BBIPAXKEHHS CYKICHUN U HATJISIIHOTO UX MPECTaBIICHUS.

HeoOXoauMbIM  KOMIIOHEHTOM OOIIei KyJbTypsl B COBPEMEHHOM TOJIKOBAaHMM SBJIAETCS o0OIee 3HAKOMCTBO C METOJAMH IO3HAHUS
JNEHCTBUTENBHOCTH, MPEACTABIEHUE O IPEIMETe M METOJ€ MaTEeMaTHUKH, €ro OTIMYUAX OT METOJOB €CTECTBEHHBIX M I'yMaHHUTapHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHMSI MaTEMAaTUKH U1 PELIEHNs HayYHBIX U MPUKJIAAHbIX 3a1a4. TakuM oOpazom, MaTeMaTHYECKOe 00pa3oBaHHE BHOCUT CBOM
BKJIaJ B (hopMupoBaHue 0011eil KyJIbTyphl YeIOBEKa.

H3ydyenue MaTeMaTHKU CIOCOOCTBYET 3CTETHYECKOMY BOCIHMTAHHUIO 4YENOBEKa, MOHMMAHUIO KpacoThl M U3SAIIECTBA MaTEMaTHYECKHUX
paccyIeHHui, BOCIPUITUIO T€OMETPHUECKHX (OPM, YCBOSHHUIO HI€U CUMMETPHUH.

HEJIM U3YUEHUSA YUEBHOT O ITPEAMETA «MATEMATUKA»
[TpuopureTHpiMu HenssMu 00y4deHnust MateMaTrke B 10—11 kmaccax kak Ha 6a30BOM, Tak ¥ Ha YIIyOJICHHOM YPOBHSX SIBIISIIOTCSI:

— (QopMHpoBaHUE [IEHTPATBHBIX MATEMATHYECCKIX MOHATUN (YMCIO, BEMUYMHA, TeOMETpUUecKas Gurypa, mepeMeHHasi, BEpOSITHOCTh, (PyHKITUS),
00eCTeunBarOIIUX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOT0 00pa3oBaHus 00yUJaroIInXCs;

— TOJIBEJICHUE YyYalIUXCs Ha JOCTYMHOM JJisi HUX YPOBHE K OCO3HAHHMIO B3aMMOCBS3M MaTEMaTHKA M OKPYKAIOMIEro MHpa, MOHMMaHUE
MaTEeMaTHKH KaK 9YaCTH O0IIeH KyIbTyphl UEJIOBEUECTBA;

— pa3BUTHE HWHTEUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH YydYalluxXcsi, IO3HABATEJIbHOM aKTHUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTU MBIIIUICHUS, UHTEpeca K U3yUYEHUI0 MaTEeMAaTHKU;

— QopmupoBaHue QYHKIMOHAILHON MaTeMaTHUYECKONH IPaMOTHOCTU: YMEHHUS Paclo3HAaBAaTh MAaTEMAaTUYECKUE ACMIEKThl B PEaJIbHBIX KU3HEHHBIX
CUTYyalUsiX U MpPU U3YUYEHUHU APYTUX YYEOHBIX MPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMyIHpOBaTh UX Ha S3BIKE
MaTeMaTUKH ©  CO3/1aBaTh  MaTEMaTUYECKUE  MOJEIH, TMPUMEHATh OCBOCHHBIH  MaTeMaTHYECKMM  ammapar Juisi  pelieHus
MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh M OLICHUBATH MOJIyUYE€HHBIE PE3yJIbTATHI.

OcHOBHBIE JIMHUU cojepkaHus Kypca matematuku B 10—11 kmaccax: «Uwucna u BbramcieHus», «Anredpa» («Airedpandeckue BBIPOKEHUSY,
«YpaBHeHHs U HepaBeHCTBa»), «Hauanma matemaTtuueckoro anamuza», «['eomerpusi» («I'eomerpuueckue (UTypsl U UX CBOWCTBa», «lI3mepeHue
TEOMETPUYECKUX BEIUYUHY»), «BEeposSTHOCTh U CTAaTHCTHUKa». JlaHHbIE JTMHUM Pa3BUBAIOTCS MapalljielbHO, KaKJas B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCHMMO OJIHA OT JPYroi, a B TECHOM KOHTAaKT€ M B3auMoJeWcTBHUH. Kpome 3TOro, mx OOBEIUHSET JIOTHYECKas
COCTaBJIAIONIAS,, TPAAUIMOHHO TPUCYIIas MaTeMaTHKE ¢ TPOHU3BIBAIONIAS BCE MaTEMAaTHYECKUE KYypChl W  COACp)KATEIbHBIC JIMHHHU.
ChopmynupoBannoe B demepanbHOM TOCYJapCTBEHHOM OOPa30BaTEIbHOM CTaHIAPTE CPEAHEro oO0Iero oOpa3oBaHHUsS TPeOOBAHHUE «BIIAJICHHUE
METOJIaMH J10Ka3aTeJIbCTB, aJTOPUTMAMH pEIIeHUs 3a7a4; yMeHHe (HOpMYIUPOBATH ONPEAEICHUS, aKCUOMBI M TEOPEMBbI, IPUMEHSATh UX, TPOBOJIUTH
JIOKa3aTeNbHbIE PACCYKIIEHUS B XOJ€ PEIICHUs 3a/1ay» OT HOCUTCS KO BCeM KypcaM, a (OpMUPOBAHUE JIOTHYECKHX YMEHUN pachpeensieTcs Mo BCeM
rojgam oO0y4eHHs Ha ypOBHE CpeaHero o01iero oopazoBaHusl.



MECTO YUEBHOI'O ITPEAMETA «MATEMATUKA» B YYEBHOM I1JIAHE

B coorBerctBuM ¢ DemepanbHbIM rOCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM CPEIHEro oluiero o0pa3oBaHMs MaTeMaTHKa SBISIETCS
00s13aTeNIbHBIM TPEIMETOM Ha JJaHHOM YpoBHE oOpa3oBaHMs. Hacrosmieil paboueld mporpamMMoii mpeaycMaTpuBaeTcs u3ydyeHue ydeOHOro mnpenmera
«MateMaTHKa» B paMKax TpEX y4yeOHBIX KypcoB: «Airedpa M Haudajda MaTeMaTHYECKOro aHaim3a», «l'eoMmeTpus», «BeposTHOCT M CTaTHCTHKA ».
DopMHUpOBaHUE JIOTHUECKUX YMEHUN OCYIIECTBISETCS HA MPOTSKEHUM BCEX JeT OOydeHHs B cTaplleil HIKOJe, a 3JIEMEHThl JIOTUKU BKJIIOYAIOTCS B
cofiepyKaHUE BCEX HA3BAHHBIX BBIIIE KYPCOB.

B yuebHOM maHe Ha n3ydyeHue MmatemaTuk B 10—11 kmaccax oTBoauTes 5 y4eOHBIX 4acoOB B HEAEIO Ha 0a30BOM ypOBHE B T€UEHHE KaXI0T0O
roga o0yueHus, Bcero 350 yueOHBIX YacoB, U 8 yueOHBIX 4acOB B HEJIEIIO B TEUEHUE KAXKIOI0 roja o0y4denus, Bcero 560 yueOHbBIX 4acoB.

IINIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YUEBHOI'O ITPEAMETA «MATEMATHUKA»

OcBoeHue yueOHOro npeamera «MaremaTuka» J0KHO O0ecrednBaTh JOCTHKEHUE Ha YPOBHE CpeaHEro olliero o0pa3oBaHMs CIEIYIOIINX

JUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00Pa30BATENbHBIX PE3yJIbTATOB!
JIMYHOCTHBIE PE3VJIbTATBI

JIMYHOCTHBIE pe3yIbTaThl OCBOEGHHSI IPOrpaMMbl yueOHOro npeaMera «MaremMaTuka» XapakTepu3yroTCs:

I'paxxpanckoe BocnuTaHue:

Cc(OPMUPOBAHHOCTBIO TPAKIAHCKOW TMMO3ULIMKM OOydarollerocss Kak aKTHMBHOIO M OTBETCTBEHHOIO 4WIEHAa pPOCCUIICKOro o0IlecTBa,
IPEACTABICHUEM O MAaTEeMAaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHMM, IPOLENYyp I'pa)xJaaHCKoro oodiecTsa (BbIOODSI,
OIIPOCHI U TIpP.), YMEHHEM B3aUMOICHCTBOBATh C COLIMATbHBIMU MHCTUTYTaMH B COOTBETCTBHH C MX (DYHKLUSAMH M HA3HAUEHUEM.

[TaTpuoTrnueckoe BOoCIIUTaHUE:

c(OPMUPOBAHHOCTBIO POCCHUICKOW TPaKTAHCKOM HWIACHTUYHOCTH, YBAXKEHUS K MPONUIOMY M HACTOSIIEMY POCCHUHCKOM MaTeMaTHKH,
[IEHHOCTHBIM OTHOILIEHUEM K JIOCTHXKEHHSIM POCCUICKHX MAaTEMAaTHKOB M POCCUIMCKONW MaTeMaTH4YE€CKON IIKOJIbI, K UCIIOIb30BAHUIO 3THX JOCTHKEHUI
B PYTUX HayKax, TEXHOJOTHSIX, Chepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT O BOCITUTAHMUSI:

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEH pOCCHICKOro Hapona; CPOPMUPOBAHHOCTbIO HPABCTBEHHOIO CO3HAHMS, ATUYECKOTO I1OBEIEHUS,
CBSI3aHHOTO C MPAaKTUYECKUM IPUMEHEHHEM JTOCTHKEHUN HAyKU U JIeSITENbHOCTHIO YUEHOI 0; OCO3HAHHUEM JINYHOI'O BKJIAJla B IOCTPOEHUE YCTOHY UBOT'O
Oynmy1ero.

DCTeTNYeCKOe BOCIIUTAHUE!

HCTETMYECKMM OTHOLIEHMEM K MUY, BKJIOYas 3CTETUKY MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, PELIeHUH, pacCyxIeHHH;
BOCIIPUMMYMBOCTBIO K MATEMaTUUECKUM aCIIEKTaM Pa3IMYHBIX BUIOB UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO YMEHHUS IPUMEHATh MaTeMaTUYECKUE 3HaHUS B MHTEpEcax 3/10pOBOro M Oe30macHoro odpasa *KU3HU, OTBETCTBEHHOI O
OTHOILIEHUS K CBOEMY 3J0pPOBbIO (340pOBOE NHUTAHME,COANIAHCHPOBAHHBIM pPEXHUM 3aHATHH M OTAbIXA, peryispHas (u3nyecKas aKTHBHOCTD);
(¢U3nYecKoro COBEPIICHCTBOBAHMS, IPH 3aHITUSIX CIOPTUBHO-03/10POBUTEIBHON AESITENbHOCTHIO.

TpynoBoe BOCIIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM [IEHHOCTH TPYAOIIOOUS; HHTEPECOM K pa3IM4HbIM cdepaM MpodeccHoHaIbHON NesITeNbHOCTH, CBA3aHHBIM
C MaTeMaTUKON W e€ MPUWIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOp OyayIel mpodeccuu W peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC



IUTaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHMIO M caMOOOpa30BaHHUIO Ha IMPOTSHKEHHM BCEH JKU3HM; TOTOBHOCTBIO K
AKTUBHOMY y4YaCTHIO B PELICHUH MPAKTUUECKHUX 3a]]a4 MaTeMaTHUECKOIl HalpaBJIEHHOCTH.
DKOJIOTMYECKOE BOCIUTAHUE:
cOPMHUPOBAHHOCTHIO 3KOJIOTMYECKON KYJIbTYpPbI, TOHUMaHHEM BIMSHUS COLMAbHO-9KOHOMHYECKUX MPOIIECCOB HAa COCTOSHUE MPUPOTHON U
COLIMAJIbHOM CpeJbl, OCO3HAHMEM IJI00AJILHOTO XapaKTepa SKOJIOIMYECKHX Ipo0JieM; OpUEHTAalMed Ha NPUMEHEHHE MaTeMaTHYEeCKMX 3HAHUN Ui
peleHus 3a1a4d B 001aCTH OKpYXKaroIlel cpeibl, NIaHUPOBAHUS MOCTYIKOB U OLIEHKU UX B O3MOXHBIX ITOCJIEICTBUH JJIs1 OKPY’KAOIIEH CPebl.
[leHHOCTH HAYYHOT O TIO3HAHMUSI:
c(OPMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pAa3BUTUS HAyKM U OOIIECTBEHHOW MPaKTHKH,
MOHMMAaHUEM MaTEMaTUYECKOM HAyKu Kak c(epbl 4eToBEUEeCKO NesTeNIbHOCTH, ITAOB €€ Pa3BUTHS M 3HAUYUMOCTH JJI1 Pa3BUTHS IIUBUIU3AINY;
OBJIAZICHUEM SA3BIKOM MAaTEMaTHUKU W MaTEeMaTUYECKOM KyJIbTypoll Kak CpEeICTBOM IO3HAHHUS MMpA; TOTOBHOCTBIO OCYILIECTBJIATH NPOEKTHYIO U
UCCIIEZI0BATEbCKYIO 1€ATEIbHOCTh MHANBUAYAILHO U B TPYMIIE.
METAIIPEAMETHBIE PE3VJIbTATbI
MerTamnpenMeTHble pe3yabTaThl OCBOSGHHUS MPOrpaMMBbl yuyeOHOro npenMera «MareMaTHka» XapaKTepU3yIOTCS OBJIAJEHHEM YHUBEPCAIbHBIMU
MI03HABATEJIbHBIMU J1€MCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU J1CHCTBUSMHU, YHUBEPCAIbHBIMU PETYJIATUBHBIMU J€HCTBUAMU.
1) VYHuBepcalbHblE IO3HABaTENIbHbIE JEHCTBUS, oOecrneuynBaioT (OpMUPOBaHHE OAa30BbIX KOMHUTUBHBIX IIPOLIECCOB OO0YYAIOLIUXCS
(ocBOEHME METOJI0B ITO3HAHUS OKPYKAIOLIEr0 MUpa; IPUMEHEHHNE JIOTHYECKUX, UCCIIEA0BATEIbCKUX ONepaluii, yMeHui paboraTh ¢ nHopmanuei ).
ba3oBble noruueckue qenCTBUs:
— BBIABISITh M XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX OOBEKTOB, MOHSATHH, OTHOIIEHUM MEXAY IMOHATUAMH;
bopMyIHpOBaTh ONpENeNeHHs MOHSATHI, YCTaHABIMBATH CYIIECTBEHHBIH MpPU3HAK KiIaccU(UKAIMHM, OCHOBAHUS AN OOOOMICHUS U
CpaBHEHHUS, KPUTEPUH MPOBOIMMOT0 aHAIN3a;
— BOCHPHHHUMATh, (OPMYIUPOBATh U NMPEOOPA3OBHIBATH CYXKACHUS: YTBEpAUTEIbHbBIE U OTpULIATENbHbIC, EAMHUYHBIC, YaCTHBIE U 00IIHE;
YCIIOBHBIE;
— BBIBIISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTUBOpEUUs B (DaKTax, JaHHBIX, HAOMIOACHUSIX W YTBEPKIACHUSX;
npeJaraTb KpUTEPUHU JJIs1 BBISIBJIIEHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;
— JleNaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
— TPOBOJUTH CaMOCTOSTEIIBHO JOKAa3aTelIbCTBA MATEMaTHUYECKUX YTBEPXKAEHUU (MpsMble W OT MPOTUBHOIO), BBICTPaUBATh
apryMeHTaIuIo, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI,
— 000CHOBBIBaTh COOCTBEHHBIE CY>KJ€HUS U BHIBOJBI;
— BBIOWpATH cIOCO0 perieHus yueOHoi 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIIECHUS, BEIOUPATh Hanboiee MOAXOASAIINN C y4ETOM
CaMOCTOSITENIHO BbIJEIEHHBIX KPUTEPHUEB).
basoBrle nccienoBaTeabCKuE 1€ CTBU:
— HCIIOJIb30BAaTh BOMPOCHI KAaK HMCCIEIOBATEIbCKUN HHCTPYMEHT MO3HAHWS;, (GOPMYIHUPOBATH BOMPOCH], (PUKCHUPYIOIIHNE MPOTHBOpPEUNUE,
npobJieMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE, (hOpMUPOBATH THIIOTE3Y, Apr'yMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;
— TPOBOJUTH CaMOCTOSITENBHO CIIJIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEJOBAHUE IO YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro
00BEKTa, ABJIEHUS, IPOLIECCA, BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00BbEKTaMHU, IBJICHUSIMHU, IPOLIECCAMY;



CaMOCTOSTENILHO (POPMYIHPOBAThH OOOOIIEHUS M BBIBOJBI IO pe3yjbTaTaM MPOBENEHHOIO HAOIIOJICHUsSI, MCCICNOBAHMS, OILICHUBATH
JIOCTOBEPHOCTb MOJIYYCHHBIX PE3yJIbTATOB, BEIBOJOB H 0000IIEHUI;
MPOrHO3UPOBAaTh BO3MOKHOE pa3BUTHE MPOIECca, a TAKKE BbIIBUTATh MPEANION0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

PaGoTa ¢ nndopmarnueii:

2)

BBISBJIATD Ae(UIUTHI MH(OpMAIIUU, TaHHBIX, HEOOXOIMMBIX JJI OTBETAa HA BOMPOC U JJI PEeIIeHUs 3a/]auH;

BBIOMpPATh MH(OPMAIMIO 3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIHIO
Pa3IUYHBIX BUJIOB U (hOPM MpEICTABIICHHS;

CTPYKTYpUPOBaTh HHGOPMAIIHUIO, TPEICTABIATH €€ B Pa3IMYHBIX popMax, MILTIOCTPUPOBATH I'paUyuecKy;

OLICHMBATh HaA&KHOCTD MH(POPMALIUH 110 CAMOCTOSITETIBHO CPOPMYIMPOBAHHBIM KPUTEPHUSIM.

YHuBepcajlbHble KOMMYHUKATUBHbIE IEUCTBUS, 00€CIEUNBaIOT C(POPMUPOBAHHOCTD COL[MAIbHBIX HABBIKOB 00 yUaIOLIHXCS.

OO01enue:

BOCHPUHUMATh U (OPMYJIUPOBATH CY>KIEHHSI B COOTBETCTBUH C YCIOBUSAMH U LIEISIMHU OOLICHHUS;

SCHO, TOUHO, IPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX, AaBaTh MOSACHEHUS IO X0y PEUICHUs 3a/1a4H,
KOMMEHTHPOBATh IOJTYYEHHBIN pe3ysbTarT;

B XOze OOCYXIEHMs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbl, MpOOJEeMbl, pelIaeMoi 3a1adM, BBICKAa3bIBaTh HJIEH,
HalleJICHHbIE Ha ITOUCK PEILCHHUS;

COIIOCTAaBJIATh CBOM CY)KJIEHUS C CY)KJIEHUSMU JAPYTUX YUACTHUKOB AHAJIOra, 0OHapyKUBaTh pa3jMunue U CXOJCTBO MO3ULIUN;

B KOppeKTHOU popme GpopMyIHpoBaTh pa3HOIIacusi, CBOU BO3PaKEHHUS;

IPEACTABIIATH PE3YJIbTAThl PEILICHUS 3a1aUH, SKCIIEPUMEHTA, UCCIIE0BaHuUs, IPOEKTA;

CaMOCTOSITENIFHO BHIOMPATh (hOpMaT BHICTYIJICHHS C YUETOM 3a7ay MPE3EHTAlMU U OCOOEHHOCTEN ayTUTOPUH.

CoTpyaIHUYECTBO:

3)

MOHUMATH M UCIOJB30BATh MPEUMYIIECTBA KOMAaHHON U WHAMBHIyaIbHOW pabOThI IPH pelIeHNH y4eOHBIX 3a/1a4;

OPUHUMATh 1€1b COBMECTHOM JeATENbHOCTH, IUIAHUPOBATh OpraHU3allMi0 COBMECTHOM paboThl, pachpenensaTh BHIbl paloT,
JIOrOBapuBaThCsl, 00CYXAaTh MPOLIECC U Pe3yIbTaT pabOThl; 000011aTh MHEHHUS HECKOIbKUX JIIOJIEH;

y4acTBOBaTh B IPYIIOBBIX popMax paboThl (00CykaAeHN, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbI» U UHbIE);

BBITNOJIHATD CBOIO YaCTh PabOThI U KOOPIAMHUPOBATH CBOM JEUCTBUS C IPYTMMH YJI€HaMU KOMaH/Ibl; OLICHUBATh Kaue€CTBO CBOErO BKJaaa
B OOILMI POJYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YHACTHUKAMH B3aMMOECHCTBHSL.

VYHuBepcabHbIE PETYJIATUBHBIE ACHCTBUS, 00ecedynBat0T (POPMUPOBAHNUE CMBICIOBBIX YCTAHOBOK U JKU3HEHHBIX HABBIKOB JINYHOCTH.

CamoopraHusanusi:

COCTaBJIATh IUIAH, AJTOPUTM pEHICHHUS 3a/ladyd, BBIOMPATh CHOCOO pEIICHHs ¢ y4E€TOM HUMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(opMaIuu.

CaMOKOHTpOJIb:

BJIaJIETh HABbIKAMHU II03HABATEJNbHOW pedieKCHu KaK OCO3HAHHUS COBEpUIAEMBIX JEHCTBUH U MBICIUTEIBHBIX MPOLECCOB, HX
pe3yIbTaToB;
BJIQJIETh CIIOCO0AMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLiEcca U pe3yibTaTa PelieH!s] MaTEMaTHYeCKON 3a1auH;



— NIPEIBHIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4l, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, JAHHBIX, HAlIGHHBIX OIINOOK, BBIABJIEHHBIX TPYAHOCTEH;
— OLIGHMBAaTh COOTBETCTBHE pe3yjibTaTa LEJIU U YCIOBUSAM, OOBSICHATh NPUYUHBI JOCTHIKEHMS WM HEIOCTH)KEHHS pPe3yJIbTaToB
JeSITEeIbHOCTH, HAaXOAUTh OIIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.
I[MPEAMETHBIE PE3VJIbTATBI
[IpenmeTHBIE pe3yNbTaThl OCBOEHUS pabouell CHHXpOHU3UPOBAHHOM pabouel mporpammbl 10 MaTeMaTHKe mpencraBieHsl s 10 kigacca B pamMkax
KypcoB «Anredpa 1 Havasa aHanu3a» 1 «I'eomeTpus».
CUHXPOHUN3MPOBAHHASA ITPOTPAMMA YYEEHOT'O KYPCA «AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» JIJIA
FA30BOTI'O U YTJIVBJIEHHOI'O YPOBHEM
HEJIN U3YUEHMA YUEBHOI'O KYPCA

Kypc «Anrebpa n Hagana MaTeMaTHYECKOr0 aHaIN3a» SBJSETCA OJHUM U3 Haubosee 3HaYMMbIX B IIPOrpaMMe CTaplilel HIKOJIbl, TOCKONIBKY, C
OJTHOH CTOpOHBI, OH O0ECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y i1 M3y4EHHUs BCEX €CTECTBEHHOHAyUHBIX KypCOB, a C APYrod CTOPOHBI, (GOpMHUPYET
JIOrMYecKOoe U a0CTPAKTHOE MBIIUIEHHE yJallUXCcsl Ha YPOBHE, HEOOXOAUMOM JUIsl OCBOEHUSI HH(POPMATHUKH, OOLIECTBO3HAHNUS, HCTOPUH, CIOBECHO CTH
U IpYyruX JUCLHUIUIMH. B paMkax JaHHOro Kypca ydaluecsl OBJaJIeBalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HaykH, KOTopas (popMyIupyeT CBOU
JOCTH)KEHUSI B MaTeMaTHUeCKOH (opMe.

Kypc anreOpsl ¥ Hayaa MaTeMaTH4ecKOro aHajlu3a 3aKJaJblBaeT OCHOBY JJIS YCHEIIHOI'O OBJIAJICHUS 3aKOHAMH (HM3UKH, XUMHH, OHMOJIOTHH,
IOHUMAHMUS OCHOBHBIX TEHICHLUMH pa3BUTUS 3KOHOMHMKHM U OOLIECTBEHHOW >KM3HM, MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJb30BaTh UX JJIs JajbHEHIIEro oOpa3oBaHMUS U B IOBCEAHEBHOM *XM3HHM. B Toxxe Bpems OBiIajeHHE
aOCTPaKTHBIMU U JIOTUYECKH CTPOTMMHU KOHCTPYKLIMSIMU ajareOpbl M MaTeMaTHYEeCKOro aHajiu3a pa3BUBAeT yMEHHE HaxoJUTh 3aKOHOMEpPHOCTH,
00OCHOBBIBaTh HCTHUHHOCTb, JOKa3blBaThb YTBEPXKJIEHHUS C IOMOIIBIO HHIAYKIMM U pPacCyXJIaTh JI€AYKTUBHO, HCIOJIb30BaTh 0000IIEHHE H
KOHKPETH3allHIo, a0CTparupoBaHue U aHAJIOTHIO0, POPMHUPYET KpeaTUBHOE M KPUTUUECKOE MBIIIJICHHE.

B xone mn3yuenust kypca «Airedpa ¥ Hadajga MaTEMaTUUYECKOrO aHAJINM3a» YYallMeCs MOJy4YaroT HOBBIM ONBIT PElICHUs NPUKIATHBIX 3a]ad,
CaMOCTOATEJIBHOTO ITOCTPOEHUSI MAaTEMATHYECKUX MOZEJIEH peallbHbIX CUTyallUid, HHTEPIPETALUH MTOTYYEHHBIX PEIICHUM, 3HAKOMATCSA C IIpUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIJAIOIUMUCA MaTEMAaTUYE€CKUMHU OTKPBITUSIMU U UX aBTOPAMH.

Kypc obnagaer 3HaYMTEIbHBIM BOCHUTATEIbHBIM IOTEHLMAIOM, KOTOPBIH peanau3yercss Kak uepe3 y4eOHBIH MaTepual, ClOCOOCTBYIOIIMN
(GOpPMUPOBAHUIO HAyYHOI'O MHPOBO33PEHMs, TaK W uepe3 clelu(UuKy ydeOHOH AeATeNbHOCTH, TpeOyIoLed MpoJoJDKUTEIbHON KOHIIEHTpaLuu
BHHUMAaHHs, CAMOCTOSITEIbHOCTH, aKKyPaTHOCTU M OTBETCTBEHHOCTH 3a II0JyUEHHBIN pPe3yJIbTaT.

B ocHoBe MeToauku 00yueHus anredpe U HayajaaM MaTEMaTHYECKOr0 aHAIN3a JIEKUT ACATEIbHOCTHBIN NPUHIUI 00Y4YEHHUSL.

B crpykrype kypca «Anredpa U Hadaja MaTEMAaTHYECKOIO0 aHAIN3a» MOKHO BBIICIUTH CIEAYIOIINE COAEPKATEIbHO-METOINYECKIE JIUHUH:
«Yucna u BerauciaeHus», « OyHkuuu u rpadpukn», «YpaBHEHUS U HepaBeHCTBay, «Havana maTemarnueckoro ananmsay, «MHoOXecCTBa U Jlorukay. Bee
OCHOBHBIE COZIEP)KATEIIbHO-METOAMYECKIE JIMHUM M3Y4YaroTcs Ha MPOTSDKEHUU JBYX JIET OOY4EeHHUS B CTaplIel IIKOJie, €CTECTBEHHO JOMONHSA JIpYT
Jpyra ¥ IOCTENEHHO HAaChIAsACh HOBBIMM T€MaMHU M paszaenaMu. MOKHO ¢ YBEPEHHOCThIO CKa3aTh, YTO JAHHBIM KypC SIBISETCS MHTETPATUBHBIM,
IIOCKOJIBKY 00BEAMHSET B cebe cofepKaHie HECKOJIbKUX MaTeMaTH eCKUX AUCIUIUINH, TAKUX KaK ajaredpa, TPUrOHOMETpH s, MATEMaTHIeCKUI aHalu3,
TEOpUsI MHOXECTB, MaTeMaTu4eckas Joruka u ap. [lo Mepe Toro kak yvariuecs OBIaJeBalOT BcE OoJiee MUPOKUM MaTEMAaTHYECKUM anlapaToM, y HUX
MOCJIeIoBaTeNbHO (OpPMUpYETCS M COBEpUICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYECKYI0 MOJENb PEaJbHOM CHUTyalluu, NPUMEHATH 3HAHUS,
MOJyYeHHbIE TIPU M3YyUYEHUH Kypca, JJI pelIeHUs] caMOCTOSATENbHO c(OPMYIMPOBAHHON MaTeMaTUYeCKOW 3a/ayu, a 3aTeM HMHTEPHIPETHPOBATH CBOM



OTBET.

ConepxaTenbHO-MeTONUYeCKast JIMHUS «UKciaa 1 BEIYMCICHUS 3aBepiiaeT pOpMUPOBAHUE HABBIKOB UCITOIH30BAHUS JCHCTBUTEIBHBIX YHCE,
KOTOpoe OBIJIO0 HauaTO B OCHOBHOH mikose. B crapmieil mxose Ha 0a30BOM ypoBHe oco0oe BHHMaHHE yneisercs (OPMHUPOBAHUIO IPOUHBIX
BBIYUCIMTEIbHBIX HABBIKOB, BKIIOYAIONIMX B ce0sl MCMOJb30BAaHUE pPa3IMYHBIX (OPM 3aMUCH JACHCTBUTENBHOI'O YHWCIA, YMEHHE PpalOHAIbHO
BBIMOJHATH JCUCTBUS C HHMMH, JelaTh NPUKUAKY, OIEHHBaTh pe3ynbraT. OOyuarommecs IOJy4alOT HaBBIKM MPUOJMDKEHHBIX BBIYUCICHHM,
BBIMTOJTHEHHS JEHCTBUH C YHCIaMH, 3allUCAHHBIMH B CTaHIApTHOH (opMe, HMCIOJb30BaHHMS MaTEMAaTHYECKUX KOHCTAHT, OICHHWBAHUS YHCIOBBIX
BBIPAKECHUH.

Ha yray0ienHom ypoBHe ocoboe BHHUMaHHE yJessercss (OpMHUPOBAHUIO HABBIKOB PALMOHAJIBHBIX BBIYMCIEHHH, BKJIIOYAIOIIUX B ceOs
UCTIOJIb30BAaHUE PA3IMYHBIX (OPM 3alUCH YHCTa, YMEHHE JelaTh NMPUKHIKY, BBIOJHATH MPUOMMKEHHBIE BBIUMCIEHUS, OLEHHBATh YHCIIOBBIC
BBIDOKEHHS, padoTaTh C MaTeMaTHYECKUMH KOHCTAaHTAMH. 3HAKOMbBIE YYAIIUMCS MHOXXECTBA HATypaJbHBIX, LENbIX, PAlHOHAIBHBIX U
JeWCTBUTENLHBIX YHCEN JOMOJHIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEN. B KakIOM M3 3THX MHOXECTB PacCMaTPHUBAIOTCS CBOMCTBEHHBIE €My
crienu(puUecKue 3a1a4 U ONepaluu: JelieHHe Halleslo, OlepUpPOBAaHNE OCTAaTKAMU Ha MHOXKECTBE II€JIbIX YK CENl; 0COObIe CBOMCTBA PAlliOHAIBHBIX U
UPPALMOHAJIBHBIX YHCEl; apu(pMETHYECKUE OIepaliM, a TaKKe HM3BJICUCHHE KOPHS HATypajbHOM CTENEeHM Ha MHOXKECTBE KOMILJIEKCHBIX YHCell.
bnarogapss mocnenoBaTeNbHOMY PACIIMPEHHMIO KpPyra HCIONb3YEeMBIX YMCEI M 3HAKOMCTBY C BO3MOXHOCTSMHM HX NPUMEHEHUs JUIsl PeLIeHUs
pa3nMyHbIX 3a7a4 (GOPMHUPYETCS NPEACTaBICHUE O €AMHCTBE MAaTEMAaTUKU KaK HayKd U €€ pojM B MOCTPOCHUM MOJEJNIH peaJbHOro MHpa; HIMPOKO
UCIOJb3YIOTCSl 00001IeHNE M KOHKPETU3ALIUS.

Jluaust «YpaBHEHUS M HEPAaBEHCTBA» pean3yeTcsi Ha MPOTSHKEHUH BCEro OOy4deHMsI B cCTapllell IIKoJe, MOCKOJIbKY B Ka)XJAOM pa3szele
[TporpaMMbl MpeTyCMOTPEHO pelleHHe COOTBETCTBYIOMIMX 3ahau.B pesynbprare ywamumecs Ha 0a30BOM M YIJYyOJIEHHOM YPOBHE OBJIAJICBAIOT
Pa3MTUYHBIMUA METOJIAaMH PpEIIEHHs] PAlMOHAJBbHBIX, MPPALMOHAIBHBIX, TOKA3aTEIbHbIX, JOrapu(MHUECKUX M TPUTOHOMETPUUYECKUX YpPaBHEHHI,
HEpaBEHCTB M CHUCTEM, a TaKXKe 3ajad, coJepKalux napamerpbl. [lonyueHHbIE yMEHHUS HIMPOKO HCIOJB3YIOTCA MPH HCCIeqOoBaHUU (yHKIMH ¢
MIOMOIIBIO TTPOU3BOJHOM, NMPH pEIICHUH MPHKIAAHBIX 3a]ad W 3a7ad Ha HaXOKICHWE HauOONbIIMX W HAaMMEHBIIMX 3HadeHWd (yHkuuu. lanHas
cojiep)KaTeNbHasl JIMHUS BKJIIOYaeT B cels Takke (OPMHPOBAHWE YMEHHUU BBITIONHATH PAacd€rhl MO (Gopmynam, MpeoOpa3oBaHUs palOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUI, a TaKkKe BBIPAKEHHU, COJEpXAIlMX CTENeHH W Jorapudmel. biaromaps wu3ydeHHIO
anredpanvyeckoro MaTepraia MPOUCXOIUT JalbHEHIIee pa3BUTHE AJITOPUTMUYECKOT0 M a0CTPaKTHOTO MBILIUICHHUS y4daIiuxcs, pOpMUPYIOTCS HaBBIKU
JIeTyKTUBHBIX PACcCyKACHUH, paOOTHl ¢ CHMBOJIBHBIMHU ()OPMaMH, MPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BH/I€ PABEHCTB M HEPABEH CTB.
Anrebpa mpennaraet 3GQeKTHBHBIE UHCTPYMEHTHI IS PELICHUs MPAKTHUYECKUX W ECTECTBEHHOHAYYHBIX 3a/ad, HArJIAHO JE€MOHCTPHPYET CBOM
BO3MO)KHOCTHU KaK sI3bIKa HAYKH.

ConepxxatenbHOo-MeToauueckas JuHUS «DyHKIMH U Tpa@UKU» TECHO IMEpeIvieTaercs ¢ APYTUMH JHMHUAMHU Kypca, ITOCKOJbKY B KaKOM-TO
CMbICJIE 3a7aéT IOCIEeN0BaTeNbHOCTh M3y4eHMs Marepuasa. l3yueHue CTEneHHOH, MOoKa3aTeNbHOHM, JIOrapu(MUYECKOH U TPUTOHOMETPUYECKUX
(GyHKIM, UX CBOWCTB U rpa)uKoB, UCIIOJIBb30BAaHUE (PYHKIUHI A peLIeHUs 3a/1a4 U3 JPYruX y4eOHbIX IPEAMETOB U peasibHOM )KU3HU TECHO CB SI3aHO
KaK ¢ MaTeMaTHYECKUM aHAJM30M, TaK M C PEIICHHEM YpaBHEHUI W HepaBeHCTB. [Ipu 3TOM GoJbIIoe BHUMaHHE yaesIeTcss (OPMUPOBAHUIO YMEHUS
BBIpaKaTh (popMylamMH 3aBUCUMOCTH MEXKIY Pa3IMYHBIMUA BEIMYHMHAMH, UCCIIEOBATh MOJMyYeHHbIe (DYHKIUU, CTPOUTH WX Tpaduku. Marepuain 3Toi
CoZIep)KaTeIbHOW JIMHUM HAIleJIeH Ha pa3BUTHE YMEHHH U HABBIKOB, ITO3BOJISFOIINX BBIPAXKAaTh 3aBUCUMOCTH MEXI1Y BEIMYHMHAMU B PA3JIMIHON (opMme:
aHAJIMTUYECKOH, rpadudeckoil u cmoBecHol. Ero nu3ydenue crnocoOCTByeT pa3BUTHIO aITOPUTMUYECKOTO MBIIUICHUS, CHOCOOHOCTH K 0000IIEHNUI0 U
KOHKPETH3aIlU1, UCII0JIb30BAaHUIO aHAJIOTHH.

ConepxxatenbHass nuHHA «Hauama MaTeMaTHUecKOro aHaln3ay IO3BOJSET CYIIECTBEHHO PACHIMPHTH KPYr KaK MaTeMaTHYeCKHX, TaK M



MPUKJIAJHBIX 3a/1a4, OCTYIHBIX HIKOJBHHUKAM, TaK KaK y HHUX TOSBIISIETCS BO3MOXXHOCTh CTPOHUTHh T'paUKu CIOXHBIX (DYHKIUH, OMpPEnesiTh HX
HauOONbIIME W HAUMEHbIIME 3HAYEHUS, BBIYMCIATH IUom@aau ¢uryp u oOBbEMBI TeN, HAXOAUTh CKOPOCTHM W YCKOpEeHMs IpoueccoB. JlaHHas
cofiep)KaTeNbHas JIMHHUS OTKPBIBAET HOBBIE BO3MOXHOCTHM MOCTPOCHUS MAaTEeMAaTHUYECKUX MOJeJleld pealbHbIX CUTYyalllid, MO3BOJISIET HaXOIUTh
HaWJIyyllee peluieHue B MPUKIAIHBIX, B TOM YHUCJE COLUAIbHO-3KOHOMUYECKUX, 3ajayaX. 3HAKOMCTBO C OCHOBaMH MaTE€MaTH4YECKOTO aHalln3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, POPMAIBLHO-IOTHYECKOTO U KPEATUBHOTO MBIIIICHHS, (JOPMUPOBAHUIO YMEHUN pPaCHO3HABATH MPOSBICHHS
3aKOHOB MaTEMAaTUKU B HayKe, TEXHUKE U UCKYCCTBE. YUall[ecs Y3HaIOT O BBIJAIOLIMXCS PE3YyJIbTaTaxX, MOJIYYEHHBIX B X0/I€ Pa3BUTHSI MaTEMaTHKU KaK
HayKH, U 00 UX aBTOpax.

ConepxkatenbHO-MeToAuYecKast TUHUS «MHOXXECTBa U JIOTUKa» BKIIIOYAET B Ce0sl IEMEHThl TEOPUH MHOXECTB U MaTEMaTUYECKOM JIOTMKH.
TeopeTHKO-MHOKECTBEHHBIC TPEICTABICHHUS MPOHMU3BIBAIOT BECh KypC IIKOJBHONH MaTeMAaTUKH W MpeJiaraloT HanOojee YHUBEPCAIbHBIA S3BIK,
00BENUHSIONINI BCE pa3lelibl MATEMATHKU U €€ MPUIIOKEHUHN, OHU CBS3BIBAIOT pa3HbIE MATEMATHYECKHE UCIUIUIMHBI U MX TPHJIOKEHUS B €IUHOC
nenoe. [losToMy BaKHO JaTh BO3MOXKHOCTh IIKOJBHUKY MOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MaTEMAaTHKU U UCIIOIb30BATH €0
JUISL BBIPaXKEHUSI CBOMX MBICIEH. J{pyruM BaXKHBIM MPU3HAKOM MAaTEMAaTHKU KaK HayKH CJIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrOoCTh OOOCHOBAH UM U
ClIeZIOBaHME OIMpENeNEHHBIM MpaBUIaM MOCTPOCHUS J0Ka3aTelbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MaTEMaTHUYECKOH JIOTUKU CIIOCOOCTBYET Pa3BUTHIO
JIOTMYECKOT0 MBIIUICHUSI yYalIuXcsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYXKJACHHUS HA OCHOBE JIOTHYECKHX MPaBUII, (JOPMUPYET HABBIKM KPUTHUIECKOTO
MBIIUTICHUS.

B kypce «Anrebpa M Hayana MaTeMaTUYECKOrO aHAIN3a» MPUCYTCTBYIOT OCHOBBI MAaTEMaTH4YECKOTrO MOJAEIMPOBAHMS, KOTOpbIE NMPHU3BAHbBI
croco0cTBOBaTh (P OPMUPOBAHUIO HABBIKOB IIOCTPOEHUSI MOJEJIEH pealbHbIX CUTYallui, UCCIIEIOBAHUS 3TUX MOJIEJIEH ¢ MOMOIIBIO anmnapara airedpbl 1
MaTEeMaTHYECKOT0 aHaJn3a, HHTEPIpPETallui MOTYyYeHHBIX Pe3yJbTaToB. Takue 3aJaHus BIUICTEHBI B KaXKIblid U3 pa3aenoB [IporpaMMmebl, MOCKOIBKY
BECh MaTepuall Kypca MIMPOKO MCIOIb3YeTCs IS pelIeHuUs MPUKIAJAHBIX 3a1a4. [Ipu pemeHnn peantbHbIX MPaKTHYeCKUX 3a7a4d YJalluecs: pa3BuB aloT
HAOIIIOJaTeIFHOCTh, YMEHUE HAaXOJUTh 3aKOHOMEPHOCTH, abCcTparupoBaTbcs, HCIOIb30BaTh aHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH MPOOIEMY.
JestenbHOCTh 10 GOPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKJIAJHBIX 3a/lad OpraHu3yeTcs B Mpoliecce U3YyUeHHUs BCeX TeM Kypca «Anredpa u Havala
MaTEeMaTUYECKOT0 aHaJIH3ay.

Cornacno yue6HOMY Tutany B 10xnacce nzydaercs yueOHbINH Kypc «Anredpa u Havajga MaTeMaTHUYE€CKOrO aHAJIM3a», KOTOPBIA BKIIIOYAET B ce0s
CIIEAYIOINe OCHOBHBIC pa3ienbl colnepkanus: «YUucna W BBYUCICHUS», «YpaBHEHUS WM HepaBeHCTBa», «DyHkimuu u rpadukm», «Hagama
MaTEeMaTUYECKOr0 aHamn3a», « MHOXKECTBA U JIOTHKA.

B yueOHOM miaHe Ha M3yueHHE Kypca aiareOpbl M Hayajdl MaTEMaTHUYECKOro aHajau3a Ha 0a30BOM YPOBHe OTBOJUTCS 2 y4eOHBIX daca B
HeZIeIo, Bcero—~68 y4eOHBIX 4acoB.

Ha u3yuenue yriy0JéHHOro xkypca anredpsl U Hadan mMaTeMaTtudeckoro aHanusa B 10 orBoautca 4 yueOHBIX Yaca B HEOETI0 B TEYEHHUE
KaXXJIOT0 rojia o0ydeHus1, Bcero — 136 y4eOHbBIX YaCoB.

[IJTAHUPYEMBIE ITPEAMETHBIE PE3VJIbTAThI OCBOEHU ST CUHXPOHU3MPOBAHHOM ITPOI'PAMMBI 3A KYPC 10 KJIACCA

OcBoenue yueOHOro Kypca « Anredpa u Hadajaa MaTEMaTHYECKOTO aHaJM3a» Ha YPOBHE CPEHEro o0miero oopa3oBaHus JOHKHO 00eCeurBaTh
JOCTH)KEHHE CIEYIOIIMX MPEAMETHBIX 00pa30BaTEIbHbIX PE3YIbTaTOB:

ba3oBblii ypoBeHb

Yucna v BEIYUCICHUS

— OmnepupoBaTh MOHATHSMU: PAIIMOHAILHOE U AEHCTBUTEIFHOE YU CIIO0, OOBIKHOBEHHAS U IECATUYHAS IPOOB, MPOIICHTEHI.
— BpImosHATh apudmMeTnyeckue onepanuu ¢ pairuoHaIbHBIMU U W CTBUTEIbHBIMUA YUCIaAMHU.



— BpImosHATh npulamkEHHBIC BEIYUCIICHUS], UCIIONB3Ys TPaBUIa OKPYTJICHHUS, IeJIaTh MPUKHUAKY U OIEHKY Pe3yJIbTaTa BRIYUCICHUH.
— OmnepupoBaTh NOHITUSMU: CTEIIEHB C IEJIBIM MMOKa3aTeJIeM; CTaHAapTHas popMa 3amucH IeWCTBUTENBHOTO YUCIIA, KOPEHb HATYpaTbHOU

CTENEHU; MCIOJIb30BaTh MOAXOMSANIYIO (OpPMY 3alMCH JIEHCTBUTEIBLHBIX YUCEN JUIA PEIICHHUS MPAKTHUYCCKHX 3a7a4 U IPEICTABICHHS
JNAHHEIX.

— OmnepupoBaTh NOHATHSAMHU: CHUHYC, KOCHMHYC M TaHI'€HC IMPOM3BOJIBHOIO YIja; MCIOJIb30BATh 3alUCh INPOU3BOJBHOIO YIJIa 4Yepe3
00paTHBIE TPUTOHOMETPHUYECKHE (DYHKITUH.
YpaBHEHUs U HEPABEHCTBA

OHCpI/IpOBaTb MOHATHAMUA: TOXIACCTBO, YPABHCHUC, HCPABCHCTBO, LICJIOC, pallMOHAJIBHOC, UPPATUOHAIBHOC YPABHCHUC, HCPABCHCTBO,
TPUTOHOMETPHUUICCKOC YPABHCHUC,

— BoimonHaTe Hp606p330BaHI/I${ TPUTOHOMETPHUUICCKUX BBIpa)KeHI/Iﬁ " peuiaTb TPUTOHOMETPHYCCKHUC YPABHCHUS.

BremomHATE HpCO6p330BaHI/I$I HOCIbIX, palMOHAJIBHBIX W HppalMOHAJIbHBIX Bblpa)KeHI/Iﬁ n peliaTb OCHOBHLIC THUIIBI MCJIbIX,
palMOHAJIbHBIX U UPpPAllHOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB.

HpI/IMeHHTb YPaBHCHHA U HCPABCHCTBA IJI1 PCHICHUA MATCMATHUYCCKUX 3aAda4d M 3aJda4d U3 pa3JIMUHbIX obOmacrei HayYKH U peanLHoﬁ
KH3HH.

MozenupoBath peallbHbIC CUTYallMH Ha S3bIKE anreOphl, COCTABIISTH BBIPAKEHUS, YPABHCHHS, HEPABCHCTBA IO YCJIOBHIO 3aJlayH,
UCCIIEIOBATh ITOCTPOSHHBIE MOJIENN C HCIOJIB30BAHUEM alllapara ajare0psl.
OyHKIMYU ¥ rpaduKu

— OmnepupoBaTh MOHATUSIMU: QYHKIHS, CIOCOObI 3aJaHus (QYyHKIMHM, 0071acTh ONpEAeNeHNUs U MHOXECTBO 3HaUeHUN (QyHKuMH, rpadux
(byHKIMH, B3aUMHO OOpaTHbIE (PYHKIIHH.

— OmnepupoBaTh HOHATHAMH: YETHOCTh U HEUETHOCTD (DYHKIIMU, HYIU (QYHKIHUH, TPOMEXYTKH 3HAKOITOCTOSHCTBA.

— MHcnonb3oBath rpadukn GyHKIMNA A peIIeHUs] YpaBHEHUI.

— CtpouTh 1 UuTaTh TpadUKK TUHEHHON QYHKINH, KBaAPATUUHON QYHKIIMHU, CTETICHHON (YHKIIMH C LEbIM ITOKa3aTeleM.

Hcnions3oBaTh rpadukn GyHKIUI 11 MCCIeIOBaHMS MPOI[ECCOB M 3aBUCUMOCTEN MPH PEIIeHUH 3a/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB
U peasbHOM JKU3HU; BhIpaXKaTh (OpMyJiaMH 3aBUCUMOCTH MEX/y BEJIMYMHAMHU.
Havana maremaTrueckoro anaumsa

— OHepI/IPOBaTI) IIOHATHAMU: I10CIACA0OBATCIBbHOCTD, apI/I(i)MeTI/I‘{eCKaH U IFCOMETPUUCCKAA IIPOrpeCCuu.

— OmnepupoBaTh NOHATUAMU: OECKOHEUHO YObIBaloIlas reoMeTpruecKas Mmporpeccus, cymMma O€CKOHEYHO YObIBaroIled reoMeTpruuecKon
HPOrPECCHUH.

— 3ajaBaTh MOCIEAOBATEIILHOCTH PA3IMUHBIMU CITIOCOOAMHM

— Hcnosb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEN U IPOTPECCH ISl PELICHH S PeaibHbIX 3a4a4 MPUKJIAJHOIO XapaKTepa.
MHoOXecTBa U JIOTUKa

OHepHpOBaTB IMOHATHAMMA: MHOXXCCTBO, OIICPpAllUX Had MHOKXCCTBaAMMU.

— Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapar Uil ONMMCAHMsS PEAJIbHBIX MPOLIECCOB U SBIEHUM, IPU PEIIEHUN 3a7a4d U3 APYTrux
y4eOHBIX MPEAMETOB.

—_— OHepI/IPOBaTI) MOHATHAMM: OIPCACICHHUC, TCOpPEMA, CIICACTBUC, 1OKA3aTCIbCTBO.



Yruy0JieHHbIH YPOBEeHb
Ypcia ¥ BEIYHCIICHUS

CB00OOIHO OIEepUPOBATH MOHATUSAMH: PALIMOHATIBHOE YUCIIO0, OECKOHEUHAs Mepuoanyeckast ApoOk, MPOLEHTHI; UPPALlMOHATIBHOE YHCIIO;
MHOKECTBA PAllHOHAJIbHBIX U NEHCTBUTEIBHBIX YU CEI; MOAYJb €A CTBUTEIBHOIO YU CIIA.

[TpuMeHATH APOOU U MPOLIEHTHI IS PELIeHUs IPUKJIAJHbIX 33a]1a4 U3 pa3IMyHbIX OTpaciell 3HaHUM U peanbHOM KU3HH.

[TpumMeHATH TPUOIMKEHHBIE BHIYMCIICHUS, TPaBUIa OKPYTJIEHUS, IPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYUCICHUH.

CB0OOAHO OnEepHUpoBaTh MOHSATHUEM: CTENEHb C LIEJIbIM [1OKA3aTEJIEM; MCIOJIb30BaTh MOAXOAAINLYI0 (OpMY 3allUCH AEHCTBUTEIBHBIX
qyCeJl AJ1s1 peLICHUS TPAKTUYECKNX 3374 U NPECTABICHUS JaHHBIX.

CB000OAHO OmepupoBaTh NOHATHEM: apU(PMETUYECKUN KOPEHb HATYPaJIbHOM CTENeHH.

CB000OAHO OnepupOBaTh NOHATHEM: CTEIEHb C PAllMOHAJIbHBIM 1OKA3aTEIEM.

CB00OOJIHO OMEpUPOBATH MOHATHIMU: JTOrapuM YKcia; JECITUYHbIE U HATypajbHbIE JOrapu(pMBbl.

CB00OOIHO OMEPUPOBATH MOHATHAMHU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOI0 apryMeHTa.

OnepupoBaTh NOHATUSIMU: APKCUHYC, apDKKOCUHYC U apKTAHT €HC YU CIOBOr0 apryMeHTa.

YPaBHeHI/IH H HCPABCHCTBA

CBOOOAHO OIEepHpPOBaTh MOHSATHIMH: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PABHOCUJIbHBIC YPAaBHEHHS M YPaBHEHHUS -CIEJCTBUS;
pPaBHOCHUJIbHBIE HEPABEHCTBA.

[TpuMeHATh pa3IuyHbIE METO/Jbl PELICHUS] PALIMOHAIBHBIX U JAPOOHO-pPAllMOHAIBHBIX YPaBHEHU; MIPUMEHATh METOJ MHTEPBAJIOB AJIs
pEILECHNS HEPABEHCTB.

CBOOOIHO OMEPUPOBATH MOHITHIMH: MHOTOWIECH OT OIHOM MepeMeHHO; MHOTOWIEH C IEeNbIMHA K03 () PHUIIMeHTaMH, KOPHU MHOTOYJICHA;
IIPUMEHATH J1€JICHHEe MHOIO4YJIeHa Ha MHOT'OUJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nus pemenns 3aaad.

CB00OAHO ONEepHpOBaTh MOHITHSIMU: CHCTEMa JMHEWHBIX YpaBHEHHM, MaTpUIla, ONPEAETUTENbh MATPUIBI 2 X 2 U €ro reOMeTpUUYECKUu
CMBICJI; UCIIOJIb30BATh CBOMCTBA OMpPENEIUTENs 2 X 2 171 BBIYMCIIEHUS €r0 3HaU€HUs], IPUMEHSTh OMPEAESIUTEIN JJIsl pEIIEHUS CUCTEMBI
JVMHEHHBIX yPaBHEHUH; MOJCIUPOBATh pealbHbIE CUTYallUH C IIOMOLIBIO CHCTEMBI JIMHEWHBIX YPAaBHEHMI, UCCIE0BATh TIOCTPOCHHBIE
MOJIEJIU C MTOMOILIBIO MATPULL U ONPEAEIUTENEH, HHTEPIPETUPOBATD MTOJTYUEHHBIN pe3yibTart.

Hcnonb30BaTh CBOMCTBA JEHCTBUIN ¢ KOPHAMU IS Pe0OPa30BaHUs BhIpAKCHUH.

BoimonHsaTs npeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COAEPKALUX CTENEHN ¢ PAalllOHAJIbHBIM [10Ka3aTEJIEM.

Hcnonb3oBaTh cBOWCTBA JorapuGpMoB A1 Ipeodpa3oBaHus J0rapu(PMUIECKUX BbIPAKEHU.

CB00OAHO omepupoBaTh MOHATUAMH: WPpPALMOHANBHBIE, MOKA3aTENbHbIE U Jorapu@MUYECKUe YpaBHEHHS; HaXOAUTh UX PEIICHUs C
IIOMOILBIO PABHOCUJIBHBIX IIEPEXO0A0B WIN OCYILECTBIISASA IPOBEPKY KOPHEH.

[TprMeHATh OCHOBHBIE TPUTOHOMETpHUUYECKUE (POPMYIIBI IS Tpeo0pa3oBaHUsl TPUTOHOMETPUUYECKUX BbIPAXKEHUMH.

CB0OOOAHO OmepupoBaTh MOHATHEM: TPUTOHOMETPUUECKOE YPABHEHHE; MPUMEHSATh HEOOXOMUMBbIE (GOPMYIbI Al PEIICHUs OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPABHEHUM.

MogenupoBath peasbHblE CUTyallUM Ha SI3bIKE alNreOpbl, COCTAaBIISATh BBIPAKEHUS, YPaBHEHMs, HEPAaBEHCTBA IO YCIOBHIO 3aJlayH,
UCCIIE0BATh IOCTPOEHHBIE MOJIENIN C UCIIOIb30BAaHUEM alapara ajareopsl.

OyHKIUY U TpaduKu



CB00OAHO OnepupoBaTh MOHATUAMU: (DYHKIHUS, CIIOCOOBI 3aJaHUsl (PYHKIIMHU; B3aUMHO OOpaTHblEe (YHKLHH, KOMIIO3ULMS (QYHKLUN;
rpaduk (yHKIIMH; BBITOJHATH JICMEHTApHBIE IIPE00pa3oBaHus IPaPUKOB (DYHKIIHIA.

CB0OOHO OmepupoBaTh MOHATHSAMHU: OOJACTh ONpENENCHUS M MHOXKECTBO 3HAUEHUH (QYHKUUHM, HYIM (QYHKIUH, MTPOMEXKYTKH
3HAaKOMOCTOSHCTBA.

CB00OAHO OMepupoBaTh MOHATUIMU: YETHBIE U HEUETHBIE (PYHKIIMH, TEPHOJNYEcKUEe QYHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIINH,
MaKCHUMYyMbl U MUHUMYMBI (YHKIIMHU, HAUOOJbIEe U HAaNMEHbIIIee 3HaueHHe (PYHKIIMK Ha TPOMEXYTKE.

CB0OOAHO omepupoBaTh MOHATHSAMM: CTENEHHAs (QYHKLUS C HATYpaJbHbIM U LENIbIM IOKa3aTesleM, rpa@uK CTENEHHOH (YHKIMH C
HaTypaJIbHBIM U €M IToKa3aTeNeM; Tpaduk KOpHS n-0if cTerneHn Kak pyHKIUKU OOpaTHOM CTENEHU ¢ HaTypaJbHbIM MTOKa3aTeseM.
OnepupoBaTh MOHSATUSMU: JHMHEWHAs, KBaJpaTH4Has M APOOHO-IMHEHHas (yHKIUU; BBIIOJHATH JJIEMEHTAapHOE HCCIEOBaHHE U
MOCTPOEHUE UX I'paUKOB.

CB0oOOAHO omepupoBaTh MOHATHSAMM: IOKa3aTelbHas M JIorapupmuueckas (yHKLUHH, UX CBOICTBAa M TpaMKH; UCIOJIb30BaThb HX
rpauKH 11 pelleHns: ypaBHEHUH.

CB0OOIHO oOIEepUpOBaTh MOHATUSAMM: TPUTOHOMETPUUYECKAs OKPY)KHOCTb, ONpPEAEJICHHE TPUTOHOMETPHUUECKUX (YHKIHUI 4HMCIOBOroO
apryMeHra.

Hcnonb3oBaTh rpaduky QYHKIMHA JIJIs1 UCCIIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH MPU PEIIEHUH 3a]a4 U3 APYTruX y4eOHbIX PEIMETOB
U peabHOM JKU3HU; BBIpaXKaTh (hOpMyJiaMH 3aBUCUMOCTH MEXy BEJIMUMHAMHU.

Hauanma MmaTemMaTHUEeCKOro aHajanu3a

CBOOOMHO OMEpUPOBATH TMOHATHAMHU: aprudMeETHYECKass U T€OMETPUUYECKasl MpPOrpeccusi, OECKOHEUHO YyOBIBAIOIIAsi TeOMETpUUYecKast
MIPOTPECCHsI; JIMHEHHBIA U YKCITOHCHIIMAJIBHBIN POCT, (opMyJia CIIOKHBIX MTPOLIEHTOB; UMETh MPECTABICHNE O KOHCTAHTE €.
Hcnonp30BaTh NpOrpeccuu JUisl pelieHus peajbHbIX 3aa4 IPUKIAJIHOr0 XapakTepa.

CBOOOZHO OMEepUpPOBATH MOHATUSMU: MOCIEIOBATEIFHOCTD, CIIOCOOBI 3aJaHMs TOCIEIOBATEIEHOCTEH, MOHOTOHHBIE M OTPaHUYCHHBIC
MOCTIEI0BATENbHOCTH; TOHUMAaTh OCHOBBI 3apOXK/ICHHUS MAaTEMaTHUECKOI0 aHAJIM3a KaK aHaliin3a OECKOHEYHO MaJbIX.

CB0OOIHO OMEPUPOBATH MOHATUSAMU: HETIPEPBIBHBIC (DYHKIIMH; TOYKH pa3pbiBa rpaduka GyHKIINH; aCAMOTOTHI Tpaduka GyHKIIUH.
CB0OOIHO onepupoBaTh MOHSATHEM: (DYHKIIMS, HETIPEPBIBHAS HA OTPE3KE; MPUMEHSTh CBOMCTBA HENMPEPBHIBHBIX (GYHKUUNA SISl pelIeHUS
3azay.

CB000OAHO OmepupoBaTh MOHATUSAMU: MIEpPBasi U BTOPasi IPOU3BOIHBIE (PYHKIINHU, KacaTelbHas K rpaduky GyHKIUH.

BbraucisTe MpOM3BOMHBIE CyMMBI, MPOU3BEACHUS, YACTHOTO W KOMIIO3UIIMU IBYX (DYHKIHI; 3HATh MPOM3BOJHBIC SJIEMEHTAPHBIX
(GyHKIUH.

Hcnonb30BaTh TEOMETPUIYCCKUN U (DU3UYECKUI CMBICI TPOM3BOAHOMN JIJIsl PEIICHUS 3a/1a4.

MHokecTBa U JIOTUKA

CB000HO OnepupoOBaTh NOHATUAMU: MHOKECTBO, OIEPALlMU Ha/l MHOKECTBAMH.

Hcnonbp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJIs ONUCAaHUs PeaibHBIX MPOLIECCOB U SIBICHUMN, IPU PELIEHUH 3a/1ad U3 APYrux
y4eOHBIX MPEAMETOB.

CB0oOOHO omepupoBaTh MOHATHSAMHU: OINpEJENECHUE, TEOpPEMa, YpaBHEHUE-CIEACTBHE, CBONCTBO MAaTEMAaTHYECKOro OOBEKTa,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE YPAaBHEHUS U HEPABEHCTBA.



COAEPXXAHUE YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA MATEMATUYECKOI'b AHAJIM3A» 10 KIIACC

ba3oBbIil ypOBEHD

Yucna v BEIYMCIEHUSA

Paronanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEUHbIE TEPHOANYECKIE Ipo0H. Apr(pMeTHIECKHE OIe palluy C
palMOHATIBHBIMU YHCIIaMH, TpeoOpa3oBaHUsl YMCIOBBIX BbIpakeHMH. [IpuMeHeHue apoOeil M MPOLEHTOB MM pPELICHHS NPUKIAJHBIX 33734 M3
pa3IMYHBIX OTPACIEH 3HAHUI U PeaTbHOMN )KU3HHU.

JeiictBurenbHble uucna. PanuoHanpHble W UppalUoHajbHBIE Yucna. ApupMeTHYecKHe ONepaluyd C JIeHCTBUTENBbHBIMH YHCIAMH.
[TpuGnukEHHBIEC BBIUMCIICHUSI, TPABUIIa OKPYTJICHUS, IPUKU/IKA U OLIEHKA pe3yJbTaTa BRIYUCICHUH.

Crenenp c mensiM mokazateneMm. CranmaptHas (opMa 3ammMcH JEHCTBUTENHFHOrO uwucnia. Vcmonp3oBaHWE MOAXOASINEH (OpPMBI 3amucu
JNEHCTBUTENBHBIX YNCEN JJIs pelIeHUs IPAKTUUYECKUX 3aa4d U MPEACTaBICHUs JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypasbHOH cTeneHu. JleficTBus ¢ apudMeTHuecKUMU KOPHSIMH HAaTypajJbHOW CTEIEHHU.

CuHyC, KOCUHYC ¥ TAHT€HC YUCJIOBOT0 apryMeHTa. ApKCHHYC, apKKOCHUHYC, aDKTAaHI€HC YU CI0BOTO apryMeEHTa.

VYpaBHEHUs U HEPABEHCTBA

ToxnecTBa U TOXKECTBEHHBIE ITPEOOPA30BaAHUSL.

[TpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBL.

VYpaBHeHUE, KOPEHb YpaBHEHHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo] MHTEPBaJIOB.

Pemienue nenbix U 1poOHO-palliOHaIbHBIX YPaBHEHUH U HEPABEHCTB.

Pemenue nppannoHanbHbIX YpaBHEHUN U HEPABEHCTB. PellleHrne TpPUTrOHOMETPUYECKUX YPAaBHEHUH.

ITpuMeHeHnEe ypaBHEHHI U HEPABEHCTB K PELICHUIO MaTeEMaTHUECKHUX 3a7a4d U 3a7ja4 U3 Pa3IMUHBIX 00J1acTel HAYKHU U PeasibHON KU3HU.

OyHKIUY U TpapuKu

®Oynkuus, cnocoOsl 3a1auus pyHkuuu. I'papuk ¢pyHknuu. BzaumHo oOpaTHbie QyHKIUH.

O6nacTh onpeaenaeHns 1 MHOXKeCTBO 3HaueHu ¢pyHkiuu. Hymu ¢pyakinuu. [IpoMexyTku 3HaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIINU.

CrenenHasi GyHKIMS ¢ HATYpaJbHBIM U II€IbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduK KOPHS N-0if CTENEHU.

Tpuronomerpudeckasi OKpy>KHOCTb, ONIPEEIIEHNE TPUTOHOMETPUUECKUX (QYHKIUN YUCIOBOTO apryMEHTa.

Hayana matemMaTtuueckoro aHaausa

ITocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHHUs MOCJIEN0BATEILHOCTEH.

MOHOTOHHBIE ITOCIEN0BATEILHOCTH.

Apudpmerrueckas U reoMeTpudeckas nporpeccuu. beckoneuno yObiBaromias reomerpuyeckas nporpeccus. Cymma 0eCKOHEUHO yObIBarOLIei
reomMeTpu4eckor nporpeccud @opmysia clI0KHBIX IPOLEHTOB. Vcnonp30BaHne NPOrpeccuy il PEIIEHUs PealbHbIX 3a7a4 IPUKIaJHOrO Xapakrepa.

MHoOxecTBa U JIOTMKa

MHosecTBO, onepanun Haja MHOKecTBaMM. J(narpammel Disiepa—BeHnHa. [IpuMeHeHne TeopeTuKO-MHOKECTBEHHOTr 0 amapaTa JUisl OIUCaHus
peasIbHBIX MPOLIECCOB U SIBJICHUM, IIPU PEILIEHUH 3aa4 U3 APYTUuX y4eOHbIX IPEAMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, 10KA3aTEIbCTBO
Yriay0JieHHBIH YPOBEHb.

Yucna v BeIUMCIEHUS

Panmonanbuble unciaa. OOBIKHOBEHHBIE U JECATUYHBIE OPOOM, MPOLEHTHI, OECKOHEUHBbIE Nepuoandeckue apoou. Ilpumenenune apoOelt u



IIPOLIEHTOB JJIsl peLICHUS PUKJIAAHBIX 3a1a4 U3 Pa3IMYHbIX OTpaciied 3HAHUHI U peaabHOM KU3HHU.

JeiicTBuTenbHble yucna. PanuoHanbHble U MppalMOHAJIbHBIE YuCiIa. Apu(METHUECKUE ONEepaluu C JACHCTBUTEIbHBIMU YHcIaMU. Moayib
JEUCTBUTEIBHOIO YUCIIA U €ro cBOMCTBA. [IpnOnmKkEHHbIE BBIYMCIIEHUS, TIPABHIIA OKPYTJIEHHS, TPUKUAKA U OLIEHKA PE3YyJIbTaTa BHIYUCICHUI.

Crenenb ¢ 1enbM MokaszareneMm. bunom HproToHa. Vcmonp3oBaHue MOAXOAsIIeid (HOpPMBI 3amucd ASHCTBUTEIBHBIX YWCEN JJIS PEHICHHS
IPAKTUYECKUX 3a/1a4 U NIPEACTABIECHUS JaHHBIX.

ApudmeTruecknuil KOpeHb HaTypajIbHOI CTETIEHU U €ro CBOMCTBA.

CreneHb ¢ palluOHAIBHBIM [T0OKA3aTEIEM U €€ CBOWCTBA; CTENEHb C IEHCTBUTENIbHBIM IIOKA3aTENEM.

Jlorapudwm uncna. CpoiictBa norapudma. JlecsTuuHble U HATYpaJlbHbIE JOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO apryMEHTA.

ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YHCIIOBOIO apryMeHTa.

YpaBHEHUs U HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHblE NpeoOpa3oBaHUs. YpaBHEHHE, KOpEHb YypaBHEHHs. PaBHOCHUIIbHbIE YpPaBHEHHsS M YpPaBHEHHs -CIIEACTBHS.
HepaBeHcTBO, pellieHne HEPaBEHCTBA.

OCHOBHBIE METOJbI pPEIICHUS LEIbIX U APOOHO-pallMOHAIBHBIX YPAaBHEHMI M HepaBeHCTB. MHOro4IeHbl OT OJHOW HepeMeHHOH. JleneHue
MHOI'O4YJIEHa Ha MHOI'OWIEH ¢ ocTaTKoM. Teopema be3y. MHorowiens ¢ nensiMu ko3 punuenramu. Teopema Buera.

[TpeoOpazoBaHus YK CIOBBIX BHIPAKEHUHN, COIEPKAILUX CTEIIEHU U KOPHH.

HppannoHanbHele ypaBHEHN. OCHOBHBIE METO/IbI PELIECHNS NPPALMOHAJIBHBIX YPAaBHEHUMN.

IToxazaTenbHble ypaBHEHHs. OCHOBHBIE METO/Ibl PELIEHUS I0OKA3aTENbHbIX YPABHEHUN.

[IpeoGpa3oBanue BbIpakeHUH, coxepkammx Jorapudmel. Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE METOJBI PELICHUS JOrapH(PMUYECKUX
YPaBHEHHUI.

OcHoBHbIe TpuroHoMerpuueckue Gopmysl. [IpeodpazoBanue TPUrOHOMETPUUECKUX BhIpaXKeHUH. PellieHnne TpuroHOMeTpUYeCcKUX ypaBHEHUH.

Pemenue cucrem NMHEHHBIX ypaBHEHHMH. MaTpuia cuCTeMbl JIMHEHHBIX ypaBHEHHMH. OnpenenauTens MaTpulpl 2 X 2, ero reoMeTpudecKHuil
CMBICJI M CBOMCTBA; BBIUUCICHUE €0 3HAYEHUs, IPUMEHEHHUE ONPEACNUTENS JUIsl PEIICHUs] CUCTEMbl JIMHEHHBIX YpaBHEHUU. PemeHne nmpukiaaHbIX
3a/1a4 ¢ IOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHU. VcciienoBanue NOCTPOEHHOM MOJEIH C IIOMOLIBIO MATPHIL] M ONIPEACIIUTEIIEH.

ITocTpoeHne MaTeMaTHYECKUX MOJEIIEH PeallbHOM CUTyalluy C IIOMOIIBI0 YPAaBHEHHUN U HEpaBEHCTB. I[puMeHeHne ypaBHEHUN U HEPABEHCTB K
pELIEHUIO0 MaTEMaTUUECKUX 3a/1a4 U 3a/1a4 U3 pa3JIMYHbIX 00JIacTell HayKy U peaabHON )KU3HHU.

@OyHKIUYU U rpapuKu

OyHkius, crnocoObl 3amaHus (QyHkiuu. B3aumao oOpatHeie ¢yHkiuu. Kommosunus ¢yHkiuuid. ['paduk  (yHkumm. DiemeHTapHbIE
npeoOpa3oBaHus rpaduKoOB (DYHKITHIA.

OO6nacTh onpeneneHus U MHOXKECTBO 3HaueHuid ¢yHkiuu. Hymu ¢yakmuu. [IpoMexyTku 3HaKOMOCTOSTHCTBA. UETHBIC M HEYETHBIC (YHKIUH.
[Tepuonnueckue ¢ynkuuu. [IpoMexyTku MOHOTOHHOCTH (QyHKIHMH. MakcuMymbl 1 MUHUMYMBbl (yHKuuu. HanGomplnee u HauMeHblllee 3HAUYECHUS
(GYHKLIMU HA TPOMEXYTKE.

Jlunelinas, kBagpaTuyHas U JpoOHO-TMHEWHas pyHKINN. DIeMEeHTapHOEe UCCIIET0BAHNUE U TOCTPOEHHE UX IpaUKOB.

Crenennas GpyHKIHS ¢ HATypalbHBIM U LeNbIM MoKa3aTeneM. E€ cBoiictBa u rpaduk. CBoiicTBa U rpaduk KOpHS n-Oi CTENEHU KaKk (YHKIIHU
00paTHOH CTENEHM ¢ HaTypaJIbHBIM MTOKa3aTeIeM.

[TokaszarenbHass W jorapumuyeckas QyHKIHMH, UX CBOMCTBa M rpaduku. Vcmonb3oBanue rpadukoB (YHKIUH AT pelIeHus ypaBHEHHU.



Tpuronomerpuueckast OKpy>KHOCTb, ONIPEEIIEHUE TPUTOHOMETPUUECKUX (QYyHKIUN YUCIOBOTO apryMeHTa.

@OyHKIMOHAJIbHBIE 3aBUCUMOCTH B peaJIbHBIX Mpolieccax U sBJIeHUsAX. I paduku peasbHbIX 3aBUCUMOCTEH.

Havana maremaTrueckoro anaumsa

[TocnenoBaTenbHOCTH, CHOCOOBI 3a/JaHusl IOCHENOBaTeNbHOCTEH. Merox MaTeMaTHYecKOW HHIYKIMH. MOHOTOHHBIE M OTrpaHMYCHHBIE
[I0CJIEI0BATENBHOCTH. M cTOpHS BOSHUKHOBEHHUSI MaTEMATUUECKOI0 aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJbIX.

ApudmeTnueckas U reoMeTpuueckas nporpeccuu. beckoneuno yoObIBaromias reomerpuueckas nporpeccus. Cymma 6eCKOHEUHO yObIBaroIen
reOMEeTPUYECKOU Iporpeccuu. JIMHEWHBIM U DKCIIOHEHIUAIBHBIA pocT. Hucimo €. @opmyiia ClI0KHBIX IIPOLEHTOB. M Conb30BaHUE MPOrpeECCUu IS
pELIeHNs] peajibHbIX 3a/1a4 IPUKJIAJHOTO XapakTepa.

HemnpepriBHBIE QYHKIIMU ¥ UX cBoWcTBa. Touku pa3peiBa. AcuMnToTh rpadukoB ¢pyHkuuid. CBoicTBa ()yHKIMI HENPEPHIBHBIX HAa OTpPE3KeE.
MeTton MHTEpBaJOB Ul pelleHUsl HepaBeHCTB. IIpruMeHeHne CBOMCTB HENPEpbIBHBIX (DYHKIMM IS pelIeHns 3a1ad.

[lepBas u BTOpas npousBoAHble GyHKIUU. OnpeaeneHne, reoMeTpuueckuil 1 (PU3NIECKUd CMBICT MPOU3BOJHON. Y paBHEHHE KAacaTebHON K
rpaduky QyHKIUN.

[TpousBoaHble 3eMeHTapHbIX QyHKIMHA. [Ipon3BogHAS CyMMBbI, TPOU3BEACH U, YACTHOI'O M KOMIO3MIMU (QYHKLHUH.

MHokecTBa U JIOTHKA

MHoecTBO, onepanuy HajJ MHOXKECTBAMM M HUX CBoicTBa. [Imarpammer Oisiepa — BenHa. [IpuMeHEHHE TEOPETHKO-MHOKECTBEHHOIO
amnmapara Jijisl ONMCaHUs peajbHbBIX MIPOLIECCOB U SIBICHUH, IPU PEIIeHUH 3a7a4 U3 APYTrUX YUeOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTHYECKOr0 00bEKTa, CIECTBUE, 10KA3aTEIbCTBO, PABHOCUIIbHBIC YPABHEHHUS.






TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

10 KITACC

Ba3zosblii ypoBensb (70 yacoB)

Yrayb6aennsblii ypoBenb (140 yacos)

HasBanue pa3zznena (Tembl)
(4ncno yacoB)

OcHoBHOE cofiepkaHue pasjiena (TeMbl)

HasBanue pa3zzaena (Temsbl) (4MCIIO0
4acoB)

OcHOBHOE cofiep:kaHue pazjiena (TeMbl)

MHOK€ECTBa PallMOHAIIbHBIX
1 NS CTBUTEILHBIX

yrces. ParmoHanbHbIE
YpaBHEHUS U HEPaBEHCTBA
(14 9)

MHOX€CTBO, OIlEpalli HAJl MHOKECTBaAMHU.
Jlnarpammsl Diinepa—BeHHa.
PanmonanbHbie unciaa. OOBIKHOBEHHBIE U
NeCSITUYHBIE APOOU, TTPOIIEHTHI,
OeCKOHEUHbIE MEPUOTUYECKUE IPOOH.
ApudmeTrueckue orneparuu ¢
palOHAJbHBIMH YHCIIAMH,
MpeoOpa30BaHUs YUCIOBBIX BHIPAKEHUH.
[IpumeHeHne ApoOeit 1 MPOIEHTOB IS
pelIeHUs] TPUKIIAHBIX 3a7a4 U3 pa3InYHbIX
oTpaciel 3HaHUW U peabHON KU3HMU.
JleiicTBuTENbHBIC YKca. ParinonanbHbIC U
MppallMOHaIbHbIE YU CIIA.
ApudmeTrueckue orneparmm ¢
NeCTBUTEILHBIMH YU CIIAMHU.
[TpuOkEHHBIC BEIYHCIICHUS, PaBUIIA
OKPYTJICHHUS, IPUKUJIKA U OL[EHKA
pe3yibTaTa BbIYMCIECHUH.

ToxecTBa U TOXKIECTBEHHbIE
npeoOpa3zoBaHus. Y paBHEHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, pemieHue
HEepaBeHCTBA. MeTol MHTEpBAJOB.
Permenue 1emnpix u IpoOHO-paliOHATBHBIX
YpaBHEHUI U HEPABEHCTB

MHOXXECTBO JeiCTBUTEIBHBIX
YHCCII.

MHOTrO4YJICHHI.

PanimonanbHbIe ypaBHEHUS U
HEpaBEHCTBA.

CucreMbl TMHEWHBIX YPaBHEHHUU
(28 1)

MHO0XECTBO, ONEepalK Ha/l MHOKECTBAMHU
1 1X cBoicTBa. Jlmarpammsl Diliepa —
Benna. /lpumenenue meopemuro-
MHOJHCECMBEHHO20 annapama 015 peuleHusl
3a0au.

Pannonanbabie yncina. OOBIKHOBEHHBIE U
NECATUYHBIC APOOH, ITPOIEHTHI,
OECKOHEUHBIE TEPUOTUIECKUE JPOOH.
[IpumeHeHne ApoOeit ¥ MPOIEHTOB IS
pelIeHUs] IPUKIIAIHBIX 3a1a4.
JleiicTBUTEIbHEIE YKciia. PaliioHaabHbIE U
WppaloHaJbHBIC YUCTIA.
ApudmeTrueckue orneparum ¢
NEHCTBUTENLHBIMY UnciiaMu. Mooyb
0elicmeumenbHo20 YUcia u e2o C80UCmad.
[IpubmxEHHBIE BRIUKCIECHUS, TTpaBUiIa
OKPYTJICHHUS, IPUKHJIKA U OllCHKA
pe3ysbTaTa BHIYUCICHUI.

OcHogHbie MemoObl peuieHUs Yeblx U
0pOOHO-PAYUOHANLHBIX YPAGHEHUL U
HepaseHcme. MHozounenvt om 00HoU
nepemennou. /lenenue MHo2ouneHa Ha
MHO20uNeH ¢ ocmamKkom. Teopema be3zy.
Mnocounensvi ¢ yervimu Ko3gduyuenmamu.
Teopema Buema.

Pewenue cucmem nunetinblx ypagreHul.
Mampuya cucmembol TUHEUHBIX YPAGHEHUII.
Onpeoenumenv mampuysl 2 %2, e2o
2e0MempUYecKUll CMbICIL U C8OUCMEA;

BbIYUCIIEHUE €20 SHAYCHUS, NPpUMEHEHUE




onpedenumeris OJisl peuleHuss CUCeMbl
NUHelHbIX YypasHeHutl. Pewenue
NPUKTIAOHBIX 340aY C NOMOWbIO CUCTEMbL
NIUHEUHbIX YPABHEHULL

DyHKIIMH U Tpa(UKH.
CreneHp ¢ LebIM

[1OKa3aTelieM
(64)

OyHKIUs, CI0CO0b! 3a1aHus (PYHKITUH.
Bsaumno oOpatHbie pyHkuuu. ['paduk
(GyHKIUH.

ObnacTb onpenesaeHus U MHOKECTBO
3HaueHuM pynkuuu. Hymmu Qynkuun.
[IpomMexyTkH 3HaKONOCTOSIHCTBA. UETHBIE 1
HeuéTHble pyHKIUU CTEneHb C LEeIbIM
MOKa3aTeleM.

CranmaptHas popma 3anucu
NEeNCTBUTENBLHOI0 yKcaa. Mcmoiap30BaHue
moaxoAsIIel GopmMbl 3anTUCH
NEMCTBUTENBHBIX YNCEN JJIs pEIeHUs
MPaKTUYECKUX 3a/1a4 U MPEeACTaBICHUS
TTAaHHBIX.

CreneHHast QyHKIUS C HATYPAJIbHBIM U

OyHKINHU
u rpaduku. CtenenHast QyHKIus
c menbiM okasarenem (12 )

OyHKIHS, CITOCOOBI 3aAaHMs PYHKIINU.
B3anMHO oOpaTHBIC (PYHKIIHH.
Komnoszuyus ¢pynxyuu. I'padux GyHKINAH.
DnemeHmapuvie npeodopa308aHus
epaghuros ¢hynrkyuii. O6mactb
OIpEICTICHNS] 1 MHOXKECTBO 3HAUCHU N
¢ynkuuu. Hymu ¢pynkaun. [IpomexyTku
3HAKOIIOCTOSIHCTBA. YETHBIC U HEUETHBIE
byHkun. Ilepuoouueckue @yHxkyuu.
IIpomesicymKku MOHOMOHHOCMU (DYHKYUU.
Maxkcumymbl u MUHUMYMbL PYHKYUU.
Haubonvwee u Haumenvuiee 3navenue
@yHKYUU Ha npomedxcymxe.

Jlunetinas, keaopamuunas u OpooHo-

JIUHEUHAS VHKYUU. 9ﬂ€M€Hﬂ’lde0€




1ebIM nokaszatesieM. E€ cBolicTBa u rpaduk

ucciedosanue u nocmpoenue cpaghurKos
Dmux QhyHKyutl.

CTeneHb ¢ IeIbIM IIoKa3aTeneM. bunom
Hvriomona.

CreneHHast QyHKIUS C HATYPAJIbHBIM U
LIeJIBIM IT0Ka3aTeneM. E€ cBoiicTBa u

rpaduk

ApudmeTuecKkuit KOpeHb
N—Oil CTEIEHU.
HppanyoHalibHbIE

YpaBHEHHS U HEPaBEHCTBA
(18 u)

ApudmeTHueckuii KOpeHb HaTypaabHON
crerneHu. JlericTBus ¢ apuMeTHUCCKIMHU
KOPHSIMU N—OW CTEIIEHU.

Pemenue nppalMoHaabHBIX YPABHEHUHN U
HEPaBEHCTB.

CaoiicTBa 1 rpaduk KOpHS n-0i CTENEHU

ApuhMeTHIeCKHI KOPEHb N-OM
CTEIEHHU.
WppauroHaabHble ypaBHEHUS

(18 u)

ApupmeTHuecKkuii KopeHb HaTypaabHON
CTEIIEHU U €r0 CBOMCTBA.
IIpeobpazosanus HuUCI0BLIX 8bIPAICEHU,
cooepaHcauyux cmenenu U KOpHu.
HppannoHanbHble ypaBHeHN. OCHOBHBIE
METO/]Ibl PEIIEHUS NPPALMOHAIBHBIX
ypaBHeHUH. PasHocunvhvie nepexoovl 6
peuwieHuY UppayuUoHaIbHblX YPAGHEeHUU.
CBoiicTBa 1 rpauk KOpHS N-Ol CTETIEHH
KaK (YHKIIUHA OOpaTHOM CTENEeHU C
HaTypaJIbHBIM [T0Ka3aTeIeEM

DOopMy bl TPUTOHOMETPHH.
Tpuronomerpuyeckue
YpaBHEHUS

(22 9)

CuHyc, KOCUHYC ¥ TAHT€HC YUCIIOBOTO
aprymenTa. ApKCUHYC, apKKOCHHYC U
apKTAHI'€HC YMCIIOBOI O apryMEHTa.
Tpuronomerpudeckasi OKpy>KHOCTb,
OIpENlEJIEHUE TPUTOHOMETPUUECKUX
byHKIMi yncnoBoro aprymenTa. OCHOBHbIE
TPUTOHOMETpUYECKUE (HOPMYIIbIL.
[IpeobGpa3zoBaHre TPUTOHOMETPHIECKUX
BbIpaKEHUN. Pemenue
TPUTOHOMETPUUYECKUX YPaBHEHUN

Tpuronomerpuyeckue
BBIPAJKECHUS U YPABHEHUS
(22 9)

CuHHyC, KOCUHYC, TAHT€HC U KOTAHI'€HC
YHCJIOBOI'O apryMeHTa. ApKCHHYC,
APKKOCUHYC M ApKTAHT€HC YU CI0BOI O
aprymenTa. TpuroHoMmerpuieckas
OKPYXHOCTb, OIlpE/IeJIEHNE
TPUTOHOMETPUYECKUX (PYHKIIHI YUCIOBOTO
aprymeHTa. OCHOBHbIE
TPUTOHOMETpUYecKre (GOPMYJIBL.
[Ipeobpa3zoBaHre TPUTOHOMETPHIECKIX
BbIpaKEeHUN. Pemenue

TPUTOHOMETPUYECKUX YPABHEHUN




[TokaszarenbHas QyHKIUSA.
[TokazaTesbHbIE YpaBHEHUS

(10 9)

Cmenenb ¢ payuoHaIbHbIM NOKA3amenem u
eé ceoticmaa.

llokaszamenvuas ¢ynkyus, eé ceoticmea u
epaghux. Ucnonvzosanue epagura
dyHKYUU 01 peuteHus: YypagHeHull.
Iloxazamenvuvie ypasnenus. OcHo8HbIE
Memoobl peuieHusi NOKA3ameabHblX
ypaeHeHuu

Jlorapudmuueckass QyHKITUS.
Jlorapumudeckue ypaBHEHHUS
(18 9)

Jlocapugm uucna. Ceoticmea noeapugma.
[lecamuunvle u HAMYPATbHBIE 102APUPMBL.
IIpeobpazosanue svipasiceHuil,
cooeparcawyux 102apu@moi.
Jlocapugpmuueckasn ¢ynkyus, eé ceovicmea
u epagux. Mcnoavzosanue epaguxa
dyHKYUU 01 peutenus YpasHeHuUll.
Jlocapugpmuuecxue ypasnenus. Ochognbie
Memoobl peuleHUs: 102apUupmMudeckux
ypasuenuil. Pasnocunbhvie nepexooul &
eueHulY 102apUudmMuUIecKux ypasHeHu

[TocinenoBaTeIbHOCTH U

[IPOrpeccuu
(6 1)

[TocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHUS
[10CJIE0BATEIbHOCTEH. MOHOTOHHBIE
[10CJIEI0BATENbHOCTH.

ApudmeTrueckas 1 TeoMeTpudecKas
nporpeccun. beckoneuHo yObIBaromast
reoMeTpudecKas Iporpeccusl.

Cymma OeckoHeYHO yObIBaromei
reOMETPUIECKON ITPOrPECCHH.

dopMmyIia CIOKHBIX IPOLEHTOB.
lcrnionbp30BaHUE IPOrpecCcru AJIs peIIeHUs
peanbHBIX 33124 IPUKJIATHOTO XapaKTepa

ITocnenoBaTeILHOCTH
u iporpeccun (10 u)

[TocaenoBaTeabHOCTH, CITIOCOOBI 3aJaHHs
ociieIoBaTeIbHOCTEH. Memoo
mamemamuyeckou UHOYKYUU.
MOHOTOHHBIE U OTPAaHUYCHHBIC
MOCJICIOBATENbHOCTU. Mcmopus ananusa
OecKOHeYHO MAJIbIX.

ApudmMeTnueckasi U reoMeTprIecKas
nporpeccun. beckoHedHo yObIBaromas
reomerpudeckas nporpeccus. Cymma
0eCKOHEUHO yObIBaIOLIEH reOMeTpUUECKOI
nporpeccui. JluretiHvii u
OKCnOHeHyuaabhuit pocm. Yucno e.
DopMyIia CIIOKHBIX TPOIECHTOB.
Vcrionp30BaHUE IPOTPECCUU JIUIS PEIICHUS

peasIbHBIX 3a7a4 MPUKIAJHOTO XapaKkTepa




HenpepbiBHBIE (YHKIIUH.
[IpouzBonnas (20 )

Henpepuiguvie ¢hyHKkyuu u ux ceouicmaa.
Touxa paspviéa. Acumnmomul epaguros
¢ynxyuii. Ceoticmea ¢yHxkyuil
Henpepulenvlx Ha ompeske. Memoo
UHMEePBANos OJa peuleHUs] HePABeHCS.
IIpumenenue ceolicme HenpepvleHbIX
@dyHKYUll 0113 peutenus 3a0ady.

Ilepsas u emopas npou3eoonvle QhyHKYUU.
Onpeoenenue, ceomempudeckul u
usuuecKkuli cmMoiCi RPOU3BOOHOLL.
Ypasuenue xacamenwvhoii k epaguxy
@yuxyuu. Ilpoussoonvie snemenmapbix
@ynxyuii. Ilpouszeoonas cymmet,
npousseoenUs, YaCmHO20 U KOMNOSUYUU

yHKyuil

[ToBTOpeHue, 0600IIeHNHE,
cucTeMaTHu3aius 3HaHui (4

4)

OCHOBHBIC TTOHATHS Kypca aJreOpbl U Havas
MaTeMaTHueckoro a"aiausa 10 xiacca,
000011[eHrEe U CHCTEeMAaTH3allHs] 3HAHMI

[loBTOpEHUE,
000011IeHHE,
cucTeMaTU3alus 3HaHUHI

(2 9)

OCHOBHBIE ITOHATHUS Kypca alnreOphl U
Hauvaja MaTeMaThdeckoroanaansa 10
KJ1acca, 0000IIeHNE U CHCTEMAaTU3AIUs

3HaHUH




10 KJTACC

I[TOYPOYHOE TEMATUYECKOEIIVIAHUPOBAHUE KYPCA AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

ba3oBblii ypoBenb (70 yacoB)

Yray0JeHHblil ypoBeHb (140 yacoB)

KommuecTBo yacos Tema ypoka Tema ypoka ‘ KomauecTso yacos
Tema: Muoscecmeo oeiicmeumensholx uucesr. Muozounenot. Payuonanvnsie ypasnenus u nepasercmea. Cucmemol 1UHEUHbIX YPAGHEHUT
(144/28u4)
1 nenens

MHOX€eCTBO, OIepalluy HajJ MHOKECTBAMMU.
J{narpammbl Ditnepa—Benna. ParnonansHbie yucia.

[ IpumeHeHue meopemuKo-MHONCECMEEHHO20 2
annapama 0 pewernus 3aoay. Mooy
OelicmeumenbHO20 YUCIA U e20 C80UCMEd.

2 HexeJs

OOBIKHOBEHHBIE U JIECATUYHbIE 1PpOOH, IPOLIEHTHI,
OEeCKOHEUHbIE MEPUOIUYECKUE IPOOH.
ApudmeTrueckue orneparuu ¢ paioHaIbHBIMU
qKCIaMu, IPeoOpa30BaHMsI YHCIOBBIX BBIPAXKECHHH.

Mnozcounensvi ¢ yenvimu Kosghpuyuenmamu. 2
MHnoeounenvt om 00HOU nepemennol. Teopema
Buema.
3 Hepean
[Tpumenenune npodeii ¥ MPOIEHTOB JUIS PEIICHHS
NPUKIAIHBIX 331a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUN U
€aJIbHOU JKU3HU.
[leficTBuTEnbHBIE YKCiIa. PallMOHaIbHBIE U
MppaloHaIbHblE YUCIA.
Mnoeounensvt om 00HoU nepementol. [enenue 2
IMHO20YNeHa HA MHO20YAeH ¢ ocmamKkom. Teopema
be3y.
4 nenenst

ApudmeTrueckue ornepamuu ¢ el CTBUTEIbHBIMU
yucnamu. [1pubnmxEnnble BEIUUCICHUS, TpaBuIa
OKPYIJICHHUsI, IPUKHJIKA U OLlEHKA pe3yJibTaTa
BBIYMCIICHUN.




Mampuya cucmembl TUHEUHBIX YPABHEHULL.
Onpedenumensy mampuysl 2 X2, e2o 2eomempuyeckuti
CMBICTI U C8OUCMBA, BbIYUCTICHUE €20 3HAYCHUS],

5 Henean

ToxnecTBa u TOXJ1€CTBEHHBIE TPeo0pa3oBaHMUsL.
YpaBHEeHUE, KOPEHb YPAaBHEHMSI.

Pewenue cucmem nunelHvlx ypasrnenuti. l[Ipumenenue
onpedenumelst 05 peueHusi CUCmembl TUHEUHbIX
ypasHeHull.

6 Hexeas

HepaBeHcTBo, pemienre HepaBeHCTBAa. MeTof
MHTEPBAJIOB.

OcHosHble MemoObl peuwleHUss Yervlx U OpOOHO-
AYUOHAILHBIX YPABHEHULL U HEPABEHCS.

7 Hemeas

Pemienue nenbix U 1poOHO-palliOHAIBHBIX YPaBHEHHM
Y HEPABEHCTB

Pewienue npuxkiaouvix 3a0ay ¢ NOMOWbIO CUCHEMbL
IUHEeUHbIX YPAGHEeH Ul

Tema: @ynuxkyuu u cpaguxu. Cmenennan pynkyus c yeavim noxazamenem (6u/ 12u)

8 Henens

@DyHKIMS, cr1ocoObI 3a1anus GyHKIuU. Bzaumuo
oOpatHbIie pyHKIMH. ['paduk GpyHkiuu. O6n1acTh
OIpeneseHHsI U MHOXKECTBO 3HaueHui ¢yHkiuu. Hymn
GbyHKIIUN

Komnoszuyus ¢pyukyuii. dnemenmapuole
npeobpazoeanus cpaghuros yHKyuil.

9 Henean

CranpapTtHast popma 3anicH e CTBUTEILHOr0 YU CIa.
Hcnonp3oBanue noaxonsuieit (opMsl 3anucu
JEHCTBUTENBHBIX YNCEN JJIs1 PEIIEHUS TPAKTHUECKUX
3a]1a4 ¥ NPEACTABICHUS JAHHbIX.




[ lepuoouueckue Gynxyuu. Ilpomescymxu 2
IMOHOMOHHOCMU PYyHKYuU. Makcumymsl U MUHUMYMbL
dyuxkyuu. Haubonvwee u naumeHvuiee 3HaAueHUE
yHKYUU Ha npomedcymKe.

10 Hegeasn

2 Crenenb ¢ 1esbM nokazareneM. CteneHHas GyHKIUS C
HaTypaJIbHBIM M IE€TbIM MMOKa3aTeneM. E€ cBolicTBa 1
rpaduk

VIunetinas, k6adpamudnas u OpoOOHO-TUHENHAs 2
dyHKkyuu. Inemenmaproe ucciedoearue u

nocmpoenue epaghuxos smux Gyukyuu. burnom
\Hvromomna.

11 Hepens

Tema:Apughmemuueckuit kopenv n-oit cmenenu. Uppayuonanovnvie ypasnenusn (184 /184) + Y lokazamenvnaa gpynkyus. Ilokazamenvnoie
ypaenenus (10u)

+¥VJlozapupmuueckan ¢pynxuyus. Jlocapugpmuueckue ypasnenusn (8 u uz 18 u)

2 ApudmeTHuecKuit KOpeHb HATypaIbHOU CTETEHH. Apughmemuyeckuii KopeHb HAMYPATbHOU CMeneHy U
eco ceolicmea.

Cmenens ¢ payuoHaIbHLIM noKasamenem u eé 2
ceolicmea

12 Heneasn

2 ApudMeTHYCCKUITKOPEHBHATYPaIbHONCTEIICHH. I Ipeobpazosanus YUCI0BbIX BbIPANCEHUI,
cooeporcauux cmenenu U KOpHuU.

[loxazamenvhas Qynrkyus, eé ceoticmea u epapux. 2
HUcnoavzosanue epagpura pyuxkyuu 015 peuerus
ypasHeHull.

13 Hepensn

2 JleiicTBUst ¢ apu(pMETHUYECKUMU KOpPHSAMH  n—oi|PagHnocunbHble nepexoosl 6 peulenuu
CTEICHHU. UPPAYUOHANLHBIX YPABHEHU

Ucnonvzosanue epagura pynxkyuu 015 pewerus 2
nOKA3aMeNbHbIXYDABHEHUI.

14 wengensn




2 JleiictBust ¢ apudMeTHUeCKUMU KOpHsAMHU  n—oi|Ceoticmea u epaguk Kopus n-oi cmeneuu Kax
CTEIICHHU. dyHKYUU 0OpaAmMHOU Cmenenu ¢ HamypaitbHbIM
noxazameinem
Ilokasamenvhvle ypasnenus. OCHOBHbIE MemOoObl
euleHUs NOKA3amelbHblX YPAGHEeHUl
15 Hepeasn
2 Pemenne nppannoHaabHbIX ypaBHEHUH 1 HEPABEHCTB.
lloxaszamenvhuvle ypasHenus. OcHo8Hble Memoobl
euleHUs NOKA3AMebHblX YPAGHEeHUl
16 Hepeas
2 Pemenne nppanoHaabHBIX YPaBHEHUI U HEPABEHCTB.
Ulocapughm uucaa. Ceoticmea noeapugma.
/lecamuunvle u HaMypaivHvle 102apudmol
17 nepeasn
2 Penienne nppaloHalbHBIX YPABHEHHUI U HEPABEHCTB.
IIpeobpaszosanue gvipasicenull, cOOepHCaUUx
J102apugmoi.
18 Heneasn
2 CBoiicTBa 1 rpaduK KOpHS N-0i CTEereHU
I Ipeobpazosanue bipadxceHul, cooeprHcaux
nocapugmol
19 Hepensn
2 CBoiicTBa 1 rpadUK KOpHS N-0i CTEeleHU
Vlocapugpmuueckas pynkyus, eé ceoticmea u epapux.
Hcnonvzosanue epagpura pyuxkyuu 015 peuerus
ypasneHul

20 Hemeasn

Tema: Tpuconomempuueckue eviparxcenusn u ypasnenusn (22u /22u) + Y Jlocapugpmuueckas ¢pynxyusa. Jlocapugpmuueckue ypasnenus (10u u3z 18

)




+ Y Henpepuvienvie pynxuuu Ilpouszeoonan (124 uz 20 u)

CuHYyC, KOCUHYC U TAHT€HC YHMCIIOBOTO apryMeHTa

VIoeapugpmuueckue ypagHeHus.

21 Henensn

ApKCHUHYC, apKKOCMHYC M apKTaHI'€HC YMCIOBOIO

aprymeHra

OcHo8HbIE MEMOObI peuleHUsl 102apUPMUYeCcKUx
ypasHeHull.

22 HemeJas

Tpuronomerpuieckasi OKpy>KHOCTb

OcHogHbie MemoObl peuileHUs 102apudmMuiecKux
ypasreHull.

23 Henpeas

Tpuronomerpuyeckas OKpyKHOCTb

PasnocunvbHble nepexoobl 8 peueHuu
locapugmuiecKux ypasHeHutl

24 Heneis

Onpenenenne TPUTOHOMETPUUECKUX GbyHKINN

YHCIIOBOTO apryMeHTa

PasnocunvHble nepexoobl 8 peueHuu
nocapu@muiecKux ypasHeHutl

25 Hemess

OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIBI

Henpepuignvle (pynkyuu u ux ceoticmsa. Touka
paspuvisa. Acumnmomol epaguxos gyuKyuil.
Ceoticmea (yHKYuUll HenpepvlBHLIX HA OMpe3Ke.

26 ueneas

OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI

Memoo unmepsanos 0Jis peuienus HepaseHCms.




27 ueneas

OCHOBHBIE TPUTOHOMETPHYECKHE (DOPMYITBI

[ Ipumernenue ceolicme HenpepvlBHbIX PYHKYUL 015
pewenus 3aoau.

28 Hemensn

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUI.
Pemenue TpUroHOMETPUUYECKUX YPAaBHEHUI

[lepeas u 6mopas npouzeooHvle PyHKYUU.
Onpedenenue, ceomempudeckuti U huzudecKuti CMuic
npOU380OHOILL.

29 peness

[IpeoOpazoBaHne TPUTOHOMETPUUECKUX BBIPAKECHUM.
PenieHre TpPUrOoHOMETPUYECKUX YPABHEHU

VYpasuenue xacamenvhoii k epaghuxy ¢yuxyuu.

30 Hepens

[IpeoOpazoBaHue TPUTOHOMETPUYECKUX BBIPAXKEHUI.
PemieHne TpUroHOMETPUUECKUX YPaBHEHUI

I Ipou3zeo0oHubie s1eMeHmapHbix QyHKYU.

31 uegean

Tema: Ilocneoosamenvrnocmu u npozpeccuu (6 4/ 10u) + Y Henpepuvieuvie ghynkyuu. Ilpouseoonasn (6u uz 20 u)

IlocnemoBaTeILHOCTH, CITOCOOBI 3aJJaHUs
[TOCJIEI0BATEILHOCTEM. MOHOTOHHEIE
[1OCJIEI0BATEILHOCTH

Memoo mamemamuuecxkou uHOykyuu. MOHOTOHHBIC U
OrpaHUYCHHBIC MTOCIIEI0BATSILHOCTH. Mcmopust
aHanuza OeckoOHeuHo Maablx.

32 weneas

ApudmeTrueckass MW TEOMETPHYECKas IPOrPECcCHH.
beckoHeYHO yOBIBaroIIas reOMEeTpHYecKast Porpeccusi.
CymMma OECKOHEYHO YOBIBAIOIIEH T'€OMETPHUUYECKOMN
MPOTrPECCUH.




VIunetinslil u 3KkcnoHenyuatvusiil pocm. Yuciuo e.
Hcnonvzosanue npoepeccuu 015 peuleHust peaibHblx
Baoau npukiadHo20 xapakmepa

33 nenens

@opmyna  CIOXKHBIX MpoOLEHTOB. Mcmonb3oBaHue
Mporpeccuy Uil pelIeHHus  pealbHBbIX  3ajad
[PUKJIAJTHOTO XapaKTepa

I Ipou3zeooHubie s1eMeHmapHbix QyHKYU.

34 nenenn

Tema: Iloemopenue, 0006wenue, cucmemamusayus suanuii (4 u/2uq) + Y Henpepoienvie pynkyuu. + Ilpouszeoonas (2u uz 20 u)

2

OcCHOBHBIC TIOHATHS Kypca anreOpel W Hayvall
MaTeMaTHdyeckoro axaimsa 10 kimacca, o0oOIIeHHE U
cucTeMaTu3anusa 3HaHUU

IIpou3800HAsL CYMMbL, NPOU3BEOEHUS, YACTNHO2O U
KoMno3uyuu yuKyuil




CUHXPOHMN3MPOBAHHAAPABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPU»
10 KJIACC
LEJIN U3YYEHWA YUEBHOI'O KYPCA

I'eomerpus siBnsieTCs OAHUM U3 6A30BBIX MPEAMETOB HA YPOBHE CpeIHEro 001ero oopa3oBaHus, Tak Kak 00ecrnedynBaeT BO3MOKHOCTh U3yUYEHU 51
KaK TUCLIUIUIMH €CTECTBEHHO-HAY4YHOH HaNpaBJIEHHOCTHU, TaK U TyMaHUTapHOM.

Jlornueckoe MblIUIeHne, GOPMUPYEMOE TP U3YYEHUH OOYYaIOUMMHUCS MOHATHIHBIX OCHOB T€OMETPUU U MOCTPOCHUH IIETTOYKH JIOTHUECKUX
YTBEPXKJIECHUN B XOJI€ PEIICHUS '€OMETPUUECKUX 3a/lay, YMEHUE BBIABUTATh U ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO UCIOIb3YIO TCA NIPH PEILIEHUU
3aJ1a4 eCTECTBEHHO-HAYYHOI0 I[UKJIa, B YACTHOCTH U3 Kypca (HU3HKH.

Ilenb ocBOoeHHUs mporpaMMsel yueOHOro kypca «l'eomerpus» Ha 6a30BOM YpoBHe oOyueHHs — 00IIeo0pa30BaTeIbHOE U OOIIEKYJIbTYpHOE
pa3BUTHE 00yUarOLMXCs yepe3 o0ecrneyeHrne BO3MOKHOCTH IPUOOPETEHUS U MCIIOJIb30BAHUS CUCTEMATHUECKUX T€OMETPUYECKUX 3HAaHUHN U NeHCTBUIH,
CeUU(PUUHBIX TE€OMETPHUH, BO3MOXHOCTH YCHEIIHOIO IPOJODKEHUS OOpa3oBaHMsI IO CHELUUAIbHOCTSM, HE CBS3aHHBIM C IPHUKIAJHBIM
UCIOJb30BaHuEM reomerpuu. Llenb ocBoeHus nmporpaMMbl yueOHoro kypca «l'eomerpusi» Ha yriy0J€éHHOM yYpoBHe — pa3BUTHE WHIUBUIYaTbHbBIX
crocoOHOCTeN OOy4aroIuxcss HpH HM3YYEHHM I'€OMETpUH, KaK COCTaBJIIOIEH mnpeaMeTHOM obnactu «MaTtematuka W MHPOpPMATHKa» 4Yepes
obecrieueHre BO3MOXKHOCTH MPUOOPETEHUS U MCIOJb30BaHUs Oolsiee IIyOOKMX MeOMEeTpUYEeCKUX 3HAHUM W JeiicTBuil, crienn(UYHbIX [€OMEeTpUH, U
HEOOXOIUMBIX ISl YCIEIIHOI0 PO ecCHOHATBHOI0 00Pa30BaHMs, CBSI3aHHOTO C UCIOIb30BAHUEM MAaTEMATHKU.

JloCTHXKeHUe 1eJI OCBOCHUS MPOrpaMMBbl 00ECIIeUNBAETCsl PELICHHEM COOTBETCTBYIOLIMX 3a/1ad. [IpuopuTeTHBIMU 3a7auaMi OCBOEHHsSI Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBistoTCS:

— ¢opMHpoBaHUE MPEACTABIECHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBS3U C OKPYKAIOIIUM MUPOM;
— (opmupoBaHMe TPEACTABICHHUS O MHOTOIpDAaHHMKAaX M TelaX BpalIeHHs KaK O BaXXKHEHIIMX MaTeMaTHUECKHUX MOJENAX, IMO3BOJISIOLIMX

OIKCHIBaTh U U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIEro MUPA;

— ¢opMHupoBaHUE YMEHUS paclio3HaBaTh Ha YyepTexax, MOJAEISIX U B peaJJbHOM MHUPE MHOTOTPaHHHUKH U TeJla BpalleHHUS,

— OBJIAJICHUE METOAAMM PELIEHUs 3a/1a4y Ha IOCTPOEHUS Ha N300 pa’keHUAX MPOCTPaH CTBEHHBIX (PUTYP;

— (opmupoBanre yMeHUS ONEPUPOBATH OCHOBHBIMH MOHATHAMHU O MHOTOI'pPaHHHKAX M TEJaX BPAIICHHUS U X OCHOBHBIMH CBOWCTBaMH;

— OBJIQJICHUE AJTOPUTMAMM pEIlIeHHs] OCHOBHBIX TUIIOB 3a/1a4; (pOPMUPOBAHUE YMEHHUS MPOBOJIUTH HECIOXKHBIE JJOKAa3aTeIbHbIE PACCYXKJEHUS B

XOJ1€ peUIeHUsl CTEPEOMETPUYECKUX 3a1a4 U 33714 C IPAKTUYECKUM COJIEPIKaHUEM;

— Ppa3BUTHE HUHTEJUICKTYyaJbHbIX M TBOPYECKHX CIOCOOHOCTEN OOydaroIuXcs, [O3HABATEIbHONH aKTUBHOCTH, HCCIENOBATEIbCKUX YMEHUH,

KPUTUYHOCTHU MBIIIICHHUS

— (opmupoBanue GYHKIMOHAIBHON I'PaMOTHOCTH, PEJICBAHTHOM TIe€OMETPHH: YMEHHUE pacllo3HaBaTh IPOSIBIECHHS I'€OMETPUYECKUX IMOHATHH,

00BEKTOB U 3aKOHOMEPHOCTEH B peasIbHbIX KU3HEHHBIX CUTYalUsIX U IPU U3YYEHUU APYTUX YUeOHBIX IPEIMETOB, IPOSBIECHUS 3aBUCUMOCTEN U

3aKOHOMEPHOCTEH, (POpPMYJIMpPOBATh UX Ha SA3bIKE T€OMETPUM U CO3/1aBATh I'€OMETPUUECKUE MOAEIHU, IPUMEHSATh OCBOCHHBIH I'€OMETPUUYECKUI

amrmapar AJs pelieHus PaKTUKO-OPUEHTH POBAHHBIX 33/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJIY4YEHHBIEC PE3YJIbTATHI.
[TpuopuTeTHBIMU 3a/1a4aMH Kypca T€OMETPUH HA YI1y0JIEHHOM YPOBHe, pacIIMPAIOIIMMH U YCHIIMBAIOLIIMMHU Kypc 6a30BOr0 YPOBHSI, SIBIISIFOTCSL:
— pacUIMpeHHe TMpPeNCTaBICHUS O TEOMETPHH KaK 4YacTH MHPOBOH KyJbTypbl M ()OPMHUPOBAHHME OCO3HAHUS B3aUMOCBSI3U TEOMETPUHU C

OKPY’KalOIIUM MUPOM;

— (QopmHupoBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax KaK O Ba)KHEHIIMX MaTeMaTHUYECKHX MOJENSX, MO3BOJIOMIMX OMUCHIBATH U



M3y4yaTh pa3HbI€ SIBICHUS OKPYXKAIOIIEro MUpa; 3HAaHUE MOHATUIHOrO anmnapara o pasjaeny «CTepeoMeTpus» HIKOJIbHOIO Kypca T€OMETpUH;
(hopMHUpOBaHUE YMEHHS BJIAJIETh OCHOBHBIMU TOHSTHSAMH O MPOCTPAHCTBEHHBIX (UTypax W UX OCHOBHBIMH CBOMCTBAMH; 3HAHUE TEOPEM,
dbopMyI U yMEHHUE UX IPUMEHSATh; YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOAUTh HECTAaHAAPTHBIE CIIOCOOBI PEIIeHHS 3a/1a4;

(dbopMupoBaHHE YMEHHUs paclo3HaBaTh Ha YepTekaxX, MOAENSIX W B PEalbHOM MHPE MHOTOTPAaHHHKH M Tela BPAIICHUS;, KOHCTPYHPOBATh
r€OMETPUYECKHUE MOJIEIIH;

(dhopMHUpOBAaHUE TOHUMAHHUS BO3MOXHOCTH aKCHOMATHYECKOTO MOCTPOCHHSI MATEeMAaTHYECKUX TEOpUi; (OpMHUpOBAaHWE TOHUMAHHUS POJIH
AKCHOMATUKH IIPHU IPOBEAECHUN PACCYKICHUN;

(dbopMupoBaHHE YMEHHUsS BIAQJETh METOJAMHU JIOKA3aTEIhCTB M AITOPHUTMOB PEIICHHS; YMEHUS HX NPHMEHSTh, MPOBOAHUTH JIOKa3aTEILHBIC
paccykIeHusi B XOJI€ DEUICHHs] CTEePEOMETPUYECKUX 3aJad U 3aJady C MPAKTHYECKUM colep)kaHueM; (OpMUPOBAHUE MPEACTABIECHUS O
HEOOXOAMMOCTH JI0KA3aTelNbCTB MPU OOOCHOBAHWH MaTEMAaTHYECKHX YTBEPXKIACHUU U PONM AaKCHOMATHKH B TPOBEICHUU AETYKTUBHBIX
paccyXIeHU;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydYaromMXCs, TO3HABATEIbHOM aKTHUBHOCTH,
HCCIIE0BATEIIbCKUX YMEHHM, KpUTUYHOCTH MBILUIEHUS, UHTEPECA K U3YyYEHUIO T€OMETPUH;

dbopmupoBanue (GYHKIIMOHATBHONW TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPUM: YMEHHUS pPaclo3HaBaTh MPOSBJICHUS T'€OMETPUUYECKUX TOHSITHH,
O00BEKTOB M 3aKOHOMEPHOCTEH B peabHbIX JKU3HEHHBIX CHUTYAIUsIX U MPH U3YYCHUH IPYTHX y4EeOHBIX MPEIMETOB, MPOSIBJICHUS 3aBUCHMOCTEH U
3aKOHOM EPHOCTEN, MOJIETMPOBAHUS PEAIBHBIX CUTYallMi, HCCIAEA0BAaHMS TOCTPOCHHBIX MOIENEH, HHTEPIPETALUH MOJYYEHHBIX PE3yJIbTATOB.

OcHoBHBIE copepkaTenpHble TUHUN Kypca «['eomerpum» B 10—11 kimaccax: «MHororpanHuku», «lIpsmble U IUIOCKOCTH B IpOCTpaHCTBe», «Tena
BpalleHus», «BekTopel U KOOpAUHATHI B MPOCTPAHCTBE» «/IBMXKEHMsSI B MPOCTpaHCTBE» (Ha yriryOjgeHHOM ypoBHe). DopMHUpOBaHHE JOTHMYECKUX
YMEHUH pacrpeensercs He TOIbKO MO CoJepKaTeNbHbIM JIMHUAM, HO U TI0 ToflaM 00yUYCeHHUS Ha YPOBHE CpeTHEro 001Iero 00pa3oBaHusL.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIJTAHE

B yuebHOM nilaHe Ha M3ydeHHE reOMETpUH Ha 06a30BOM ypOBHe OTBOAMTCS 2 y4eOHBIX yaca B Hememo B 10 kiacce, Bcero 3a rox odydeHus 64
y4eOHBIX YacoB; Ha YIJ1y0JIeHHOM ypoBHe 3 y4eOHbIX yaca B HEJEI0, BCero 3a roj ooydenus —210 yueOHbIX 4acoB

IIJITAHUPYEMBIE [TPEJIMETHBIE PE3YJIbTATBI OCBOEHU ST CUHXPOHU3MPOBAHHON ITPOIPAMMBI KYPCA «TEOMETPHS» 10
KJIACC

[IpenmeTHbIE pe3ynbTaThl U3yuyEHUs FEOMETPUM Ha 0a30BOM YpPOBHE OpUEHTUPOBAHBbI Ha JIOCTH)KEHUE YPOBHS MAaTEMaTUYECKOW TI'pPaMOTHOCTH,
HEOOXOAMMOTO JIJIsl YCIISIIHOT O PEIICHHs 331a9 B PEeaIbHOM KU3HU U CO3/IaHUE YCIOBHUH ISl UX OOMIEKYJIbTYPHOTO Pa3BUTHS.

OcBoenue yuyebHoro kypca «I'eomerpus» Ha 6a30BOM YpOBHE cpeaHero oOmiero oOpa3zoBaHUS ITOHKHO 00ECHeuMBATh JOCTHXKEHHE CIEAYIOIIUX
MpEeAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

Ha 0a3oBom ypoBHe

— OmnepupoBaTh NOHATUAMM: TOYKA, IPSAMAas, MIOCKOCTb.

— IIpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX IIPHU PEUICHUH F'€OMETPUYECKUX 3aad.

— OmnepupoBaTh NOHATUAMU: APAJUIETbHOCTD U MEPIEHANKYIIPHOCTD MPAMBIX U IJIOCKOCTEN.

— KunaccudunupoBats B3auMHOE pacnoioKeHUE MPSIMBIX U IUIOCKOCTEN B TPOCTPAHCTBE.

— OmnepupoBaTh MOHATUSAMH: JIBYTPAaHHBIA Yrojl, TpaHU JBYIPAaHHOIO yria, peOpo ABYTPAaHHOTO YIjla; JTMHEWHBIA yrol IBYTPaHHOTO YIJa;



rpajgycHasi Mepa IBYT'PAaHHOTO yIJia.

OHGpHpOBaTB IOHATHUAMU: MHOI'OI'paHHUK, BBIHyKHBIﬁ u HGBBIHYKHbIﬁ MHOI'OI'paHHHK, 3JIEMCHTBI MHOI'OT'paHHHUKA, HpaBI/IJ'II)HI-Jﬁ
MHOTI'OI'PAaHHHK.

PacniozHaBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHHUKOB (MMMpaMU/a; TPU3Ma, IPSMOYTOJIbHBIN NapasuieNenunes, Kyo).

KJ'IaCCI/I(I)I/IHI/IpOBaTB MHOTI'OI'PaHHUKH, BI)I6I/Ipa$I OCHOBAHUA IJIs1 KJ'IaCCI/I(bI/IKaIII/H/I (BI)IHYKHI)IG M HEBBIIMTYKJIBIC MHOT'OT'PaHHUKHU,; MMPABHUIIbHBIC
MHOT'OT'PaAHHUKHU; ITPAMBIC 1 HAKJIOHHBIC ITPU3MBI, napannenennne)lbl).

OHCpI/IpOBaTL MNOHATHUAMU: CCKYyIIasd MIOCKOCTh, CCHCHUC MHOT'OT'PAHHUKOB.

OOBACHATH NPUHLUIIBI TIOCTPOEHUSI CEUEHUM, UCTIOIB3YSI METO CIIEAOB.

CTpouTh CEYeHHsI MHOTOTPAaHHUKOB METOJIOM CJIEIOB, BBIOJHSITH (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP:
BH/JI CBEPXY, COOKY, CHU3Y.

Pemats 3aa4 Ha HAXOXACHUC IT'COMCTPUUCCKUX BCINYHH IO 06pa3uaM WKW aJIrOpuTMaM, NPUMCHSAA U3BCCTHBIC aHAJIUTHYICCKUEC METO/bL
IIPY PEIICHUU CTaHAAPTHBIX MATEMAaTHUECKUX 3a/1a4 Ha BBIYUCIICHHE PACCTOSIHUN MEXJTy IBYMS TOUKAMH, OT TOYKH JIO MPSIMOM, OT TOYKH J10
TUIOCKOCTH, MEX/TY CKPEIMBAOIIUMUCS MPSIMBIMU.

Pemats 3aa4 Ha HAXOXIACHUC I'COMCTPUUCCKUX BCIMYHH I10 06pa3uaM WX aJITOpUTMaM, NPUMCHAA U3BCCTHBIC aHAJIUTUYICCKUE METO/bL
npu pCeHICHUU CTAHAAPTHBIX MATEMATUUYCCKUX 3ada4d Ha BBIYUCICHHEC YIJIOB MCXKAY CKPCHIMBAOIIUMUCA NPAMBI- MU, MCKOY HpﬂMOI;'I u
IJIOCKOCTBIO, MCXKY INJIIOCKOCTAMM, ABYI'PAHHBIX YIJIOB.

Bbraucisate 00bEMBI M TIJIOMIAU TOBEPXHOCTEH MHOTOI'PAHHHUKOB (IIpU3Ma, IUpamMua) ¢ IpUMEHEHUEM (POPMYIT; BEIYUCIISATH COOTHOIICHHUS
MEXTy TUTOIAIMU TTOBEPXHOCTEH, 00BEMaMU MTOAO0OHBIX MHOT OTPAHHUKOB.

OHepI/IpOBaTB MOHATUAMU: CHMMETPUA B IPOCTPAHCTBE, HECHTP, OCh U IMJIOCKOCTh CUMMETPUH, HECHTP, OCh U IJIOCKOCTh CUMMCTPHUHU q)HprI)I.
N3Bnekarp, mpeoOpa3oBbIBaTh M MHTEPHPETHPOBATH WH(OPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PUTypax, MpeacTaBICHHYIO Ha
YepTeKax U PHCYHKAX.

HpI/IMeHSITB reéoOMCTPUICCKUC (l)aKTBI U1 pCHICHUA CTCPCOMCTPHUYCCKUX 3a/laY, IPCAIOJaratoniux HECKOJIbKO IaroB peuicHusA, €CJIn yCJIOBHU
NPUMEHEHUS 3a/1aHbI B SIBHOU (hopMe.

IIpuMeHsATs IPOCTENIINE IPOrPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMM YHUKAL[MOHHBIEC CUCTEMBI IIPH PEIICHUH CTEPEOMETP MUECKHUX 3a1a4.
[TpuBOIUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U )KU3HH, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T'€OMETPHH B MICKYCCTBE.
[TpuMeHsITh MOTy4YeHHbIC 3HAHUS HA NMPAKTHKE: aHAJTM3UPOBATh PEalbHbIC CUTYallUd U MPUMEHSTh U3YYCHHBIC MMOHITUS B MIPOIIECCE MOMCKA
peleHuss MaTeMaTH4ecku C(HOpMYJIMPOBAHHOM IPOOIEMBbI, MOJEIMPOBATh pEalbHbIE CUTYallud Ha S3bIKE IE€OMETPUM, MCCIIEAO0BATH
MOCTPOCHHBIC MOJACIN C HCIIOJb30BAHUCM TI'€COMCTPUUCCKHUX IOHSITUN U TCOpPCM, amIapara aJ'IFC6pr; peuiaTth MPAaKTUYCCKUE 3adayu,
CBA3AHHBIC C HAXOXJICHUECM I'COMCTPUICCKUX BCIIMYHH.

Ha yriy6s1eHHOM ypoBHE

CB00OAHO OMEepUPOBATH OCHOBHBIMH MOHATHSIMH CTEPEOMETPUU MIPH PEIICHUH 33714 U TIPOBEJACHUN MATEMATHYECKUX PACCYKICHHM.
[IprMeHsATh aKCHOMBI CTEPEOMETPHH U CIISICTBHS U3 HUX MPU PEIICHHH T€OMETPUUECKUX 3a/1ad.

KnaccudunupoBaTh B3aWMHOE paCIOIOKEHHUE NPSIMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE; MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

CBOOOHO OINEpPUPOBATh TMOHSTHSMHU, CBSI3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXKIY MHPSIMBIMH B IPOCTPAHCTBE; MEXKIY NPSIMON U



MJIOCKOCTBIO.

— CB0OOJIHO OIIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMHA C MHOTOTPAHHUKAMH.

— CB000IHO pacno3HaBaTh OCHOBHBIE BUbl MHOTOTPAHHUKOB (IIpH3Ma, MUPaMUIa, IPSIMOYTOJILHBINA Mapauienenunesn, Kyo).

— KiaccudunmpoBats MHOTOTpaHHHUKH, BBIOMPAsi OCHOBAHUS JIJIsl KJIACCH(PHUKAIINH.

— CB00OJIHO OIIEPUPOBATH MOHATHSIMH, CBI3aHHBIMH C CEYCHUEM MHOTOTPAHHUKOB IJIOCKOCTBIO.

— BrImonHATE NapamuiensHoe, IEHTPATbHOE W OPTOrOHAIBHOE IMPOSKTUPOBAHHE (HUTYP Ha IUIOCKOCTH; BBIMOJHATH M300pakeHus (Guryp Ha
TUIOCKOCTH.

— CTpouTh CEUCHHsI MHOTOTPAaHHUKOB PA3IMYHBIMH METOJIAMH, BBIMOJIHITH (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BHEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y.

— BpuuciATh 011 TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma, TUPaMUIA), TEOMETPUIECKIX TEJI ¢ TPUMEHEHUEM (OpPMYIL

— CB00OOIHO omepupoBaTh MOHATHUSAMHU: CUMMETPHUS B TPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh CHMMETpPUU; LEHTP, OCh U MIOCKOCTh CHMMETPHH
burypsi.

— CB00OIHO OIIEPHPOBATH MOHSATHSIMHE, COOTBETCTBYIOIIIMMH BEKTOpaM H KOOPIUHATAM B IPOCTPAHCTBE.

— BpInoyHATE A€HCTBHSA HAJ BEKTOPAMU.

— PemaTe 3a1aun Ha J0Ka3aTENHCTBO MATEMAaTUYECKUX OTHOIICHUN M HAXOXKICHHE T€OMETPUUECKUX BEIUYUH, IPHUMEHSS U3BECTHBIE METOBI
IIPU PEIICHUU MaTEMaTUYCCKHX 3314 MTOBBIIICHHOTO U BHICOKOT'O YPOBHSI CJIOYKHOCTH.

— IlpumeHsTH MpOCTEHINE MPOrPaMMHBIE CPEACTBA U DJICKTPOHHO-KOMM YHHUKAIIMOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKIX 3a]1ad.

— H3BnekaTh, IpeoOpa3oBLIBATh U MHTEPIPETUPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYypaX, MPEACTABICHHYIO Ha
YepTekax u pUCYyHKaX.

— IlpuMeHATh TOMydEHHBbIC 3HAHUS Ha MPAKTHKE: CPAaBHUBATh M aHAJIM3MPOBATH peasbHBIC CHUTYallMH, MPUMEHSATh M3yUCHHBIC MOHSATHS B
MpoIecce TOMCKa PEIICHUS MaTeMaTH4ecKH C(HOpMYIHPOBAHHON MPOOJIEMBI, MOJACIUPOBATh PeajbHbIC CUTYallHH HA SI3BIKE T€OMETPHH,
MCCIIEZIOBATh MTOCTPOCHHBIE MOJENN C HCIOJIb30BAHHEM T'€OMETPUYECKUX TOHSATHH W TEOpeM, almapaTa aiareOphl; peraTth MPaKTHUYCeCKUE
3a]1a4¥, CBSI3aHHBIE C HAXO0XKICHUEM T'€OMETPUICCKUX BEITMYUH.

— Hmets npencraBieHust 00 OCHOBHBIX dTanax pa3BUTHS F€OMETPUU KaK COCTaBHOW YacTH (yHIaMeHTa pa3BUTHUS TEXHOJIOT Hil.

COJEPXAHUE YUYEBHOI'O KYPCA «I'EOMETPUS»
10 KJIACCE

IIpamvle u nnockocmu 6 npocmpancmee

OcHOBHBIE TTOHATHUS cTepeoMeTprr. Touka, mpsMasi, IOCKOCTh, TPOCTPAHCTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHUHU CTEPEOMETPUN: aKCHOMBI
CTEpEOMETPHH U CJIENICTBUS U3 HUX.

B3aumHoe pacronoxkeHrue MpsSMBIX B MPOCTPAHCTBE: MEpPECeKaIoecs, MapaielbHble U CKpeluBatomuecs npsMeie. [lapamiensHOCTs TPSIMBIX H
MJIOCKOCTEH B TPOCTPAHCTBE: MapajulelibHbIe MPSAMBIE B MPOCTPAHCTBE;, MapaUICIbHOCTh TPEX MPSAMBIX; MapaJUIeIbHOCTh MPSIMONW U TUIOCKOCTH.
Ilapannenvroe u yenmpanvrHoe npoekmuposanue, uzoopasjicenue gueyp. OcHosHble ceoticmea napaulebHo20 npoekmuposanus. Hzobpascenue gueyp



6 napannienhoii npoekyuu.! Yrubl ¢ COHATIPABICHHBIMH CTOPOHAMH; YrON MEXIy NpPSMBIMH B MPOCTPAHCTBE. IlapauienbHOCTb IIOCKOCTEH:
napajuiejbHble TIOCKOCTH; CBOMCTBA MapauIeNbHBIX IIOCKOCTeH. I[IpocTeiimme mnpocTpaHCTBEHHBIE (GUTYPHI HA IUIOCKOCTH: TETPadap, KyoO,
Napajuieenunes; NOCTPOCHUE CEUECHUN.

[lepneHAMKYISAPHOCT, MPSAMOM W IIOCKOCTH: NEPIEHAUKYJSPHBIE MpPAMbIE B MPOCTPAHCTBE, MPSIMbIE MApaJUICNIbHBIE W MEPHEHANKYISAPHbIE K
IIJIOCKOCTH, NPU3HAK MEPHEHIUKYIIIPHOCTH NPSIMOM U IUIOCKOCTH, TEOPEMA O IPAMOM MEPIEHIUKYISAPHON IUIOCKOCTU. YTIUIBI B IIPOCTPAHCTBE: yTOJ
MEXAYy MpSIMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YTOJ, JMHEHHBIA Yrosl ABYrpaHHOro yria. Opmozonanvnoe npoekmupoganue. llepneHIuKynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHE OT MPSIMON JIO MIOCKOCTH, MPOEKIHs (UTYpPHI Ha TUIOCKOCTh. llepmeHIuKyaspHoO CTh
IIJIOCKOCTEW: MPU3HAK MEePHEHANKYISIPHOCTH ABYX IIIOCKOCTEW. Teopema o TpEX mepneHanKyIspax.

Venvi 6 npocmpancmee: yeon mexcoy npamotl u nioCKOCMbl0, 08Y2PAHHbIU V20, TUHEUHbI Y20l 08VePAHHO20 Yend. Tpéxepanuvlil u MHO202paH Hble
yenvl. Ceoticmaa niockux y2no8 MHo2ocpanno2o yena. Ceoticmea nioCcKux u 08Y2paHHuIX Y2108 Mpéxepanrozo yaad. Teopemvl KOCUHYCO8 U CUHYCO8 OiA
MPEXepanHo20 y2ia.

Mmnozeoepannuku

[loHsiTHE MHOrOrpaHHHKA, OCHOBHBIE 3JE€MEHTHl MHOI'OI'PDAHHHUKA, BBITYKJIBIE M HEBBITYKJIblE MHOI'OTPAHHMKH; pa3BEPTKA MHOIOIPaHHMKA. Budul
MHO202PAHHUKO8, pa3eépmKa MHo2o2panHuka 1lpu3Ma: n-yroinpHas Ipu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiIMasi U HAKJIOHHAs MPU3MBL; OOKOBas U
MoJIHAs TOBEPXHOCTh Mpu3Mbl. [lapannenenunen, OpsIMOYTroJibHBIM Napajjenenunel U ero cBoiictBa Kpamuauwue nymu Ha nosepxnocmu
mHozoepannuxa. Teopema Oilnepa. Ilpocmpancmeennas meopema Ilugazopa. llupamuaa: n-yroipHash MUpaMHa, TPaHU U OCHOBAHHE MHUPAMHUIIBI,
O0KOBas U IMOJIHAS [TOBEPXHOCTh MHUPAMU/Ibl; IpaBUIIbHAA U yCeuEHHas MUpamMuaa. DJIEeMEeHThl NPU3Mbl U nupamMuabl. [IpaBuibHbIe MHOIOIPAaHHUKHU:
MOHATHE MPaBUIIbHOTO MHOI'OTPaHHUKA; NTPaBUJIbHAS IPU3Ma U IIPaBUIIbHAS MUPAMUJIA; IPABUIIbHAS TPEYTOJbHAsI NUPAMUAA U MPABWIBHBIN TETPAdp;
Ky0. [IpencraBienne o npaBUIbHBIX MHOTOIPaHHUKAX: OKTadAp, A0AeKadIp U ukocadap. CeueHus Npu3Mbl U MUPAMUJIBL.

Cummempus 8 npocmpancmee: CUMMETPUS OTHOCUTEIILHO TOYKH, MPSIMOM, TUIOCKOCTH. DJIEMEHThl CUMMETPHHM B MHUpaMUJIax, Mapajuiesienuienax,
MPaBUIILHBIX MHOTOI'PaHHHUKAX.

Bbruucienne 31eMEeHTOB MHOTOI'PAaHHHKOB: pEOpa, AMaroHaiu, yrisl llnomanbs GOKOBOWM MOBEPXHOCTH M TMOJIHON MOBEPXHOCTH TMPSIMON ITPU3MBI,
IJIONIAIb OCHOBAHUH, TeopeMa 0 OOKOBOIl MOBEPXHOCTH MpsiMol pu3Mbl. [1omane 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPaBUIbHON MUpPAMUIbI,
Teopema o TuIomaan yceu€HHoi nupamMuabl. [lorstue 06 o0béMe. OOBEM MUPaMUIBI, TPU3MBI.

[TonoOHbIe Tena B nmpocTpaHcTBe. COOTHOIICHUS MEXAY IIOMAIMHI TOBEPXHOCTEH, 00bEMaMH MOJTO0HBIX TEJI.

Bexmopul u koopounamul 6 npocmpancmee

Ionamusa: eexmop 6 npocmpancmee; Hy1e80l eKmop, ONUHA HEeHYNe8020 6eKMOpA, 6eKMOpbl KOIIUHEApHble, COHANPABIEeHHbIe U NPOMUBONOLOHC HO
HanpaenenHvlie 6ekmopwvl. Pasencmeo eexmopos. [levicmeus ¢ ekmopamu: CIOJICEHUE U GblYUMAHUE GEKMOPOB, CYMMA HECKOJIbKUX BEKMOPOE;
yMHooicenue eekmopa Ha uucno. Ceovicmea crodcenusi gekmopos. Ceolicmea YMHOdNCeHUs eekmopa Ha uucno. Ilonamue komnianaphvie 8eKmMopbl.
Ipusnax xomnianapHocmu mpéx gekmopos. Ilpasuno napannenenuneoa. Teopema o pasznodcenuu 6eKmopa no mpém HeKOMNJIAHAPHbIM BeKMOPAM.
IIpamoyzonvras cucmema Koopounam 6 npocmpancmee. Koopounamol eexkmopa. Cga3b medncdy KOOpOUHAMAMU 8eKMOPA U KOOPOUHAMAMU MOYEK.
Yeon meorcoy eekmopamu. Cranaproe npouszgedeHue 6eKmopos.

1 KypcuBOM BblZieIEHBI 3JIEMEHTHI COJlepKaHusl, U3ydaeMble Ha yray6JeHHOM YPOBHe



TEMATUYECKOEINIAHUPOBAHUEYYEBHOI'OKYPCA
10 KJIACC

bazoBslii ypoBens (70 yacoB)

Yrny6aennslii ypoesb (105 yacoB)

HasBanue pa3zzaena (TemMbl)
Kypca, (KOJIM4ECTBO YacOB)

OcHOBHOE cofiep)KaHue

HasBanue pazzgena (TemMbl)
Kypca, (KOJIM4ECTBO 4aCcOB)

OcHOBHOE cofiepkaHue

BBeneHue B cTepeOMETpUIO
(10 9)

(OCHOBHBIE ITOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, IUIOCKOCTh, MPOCTpaHcTBO. [IpaBuia
M300pakeHNs Ha PUCYHKaX: U300 paKeHHs
MJIOCKOCTEH, MapajlieIbHBIX MPSIMBIX
(OTpE3KOB), CEpEIMHBI OTPE3KA.

[TonsiTust: mepecekaroyecs MiI0CKOCTH,
repeceKaronecs npsMas u IIoCKOCTb.
3HAKOMCTBO C MHOI'OTpaHHUKAMH,
n300pa’keHre MHOTOTPAHHUKOB HA PUCYHKAX,
Ha MPOEKIIMOHHBIX YepTekax. HaganpHbIe
CBEIICHUS 0 Ky0Oe 1 mupamuje, X pa3BEPTKH U
Mozenu. CeuyeHuss MHOTOI' PAHHUKOB.
[ToHsiTHE 00 AKCHOMATHYECKOM TIOCTPOCHUN
CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CIIEICTBUS U3 HUX

Bsenenue
B CTEpEOMETpHIO (24 1)

OcnosHble npocmpancmeeHtvle Queypol.
[ToHATHS CTEPEOMETPUU: TOUYKA, TTpsIMas,
[JIOCKOCTb, POCTpaHCTBO. OCHOBHBIE
MpaBuJia N300pakeHNs Ha pUCYHKE
MJIOCKOCTH, ApaJIebHBIX MPSIMbIX
(OTpe3KOB), CepeuHbI OTPE3Ka.

[TousTHS: TepeceKaronmecs IIOCKOCTH,
MepeceKaroIuecs MpsMas U TIOCKOCTb;
MOyTIPOCTPAHCTRO.

MHOrorpaHHHKH, H300pakeHre
[IPOCTEUININX MPOCTPAHCTBEHHBIX (pUTYP,
HECYIIECTBYIOIIUX 00BEKTOB.

AKCHOMBI CTEPEOMETPUH U TTEPBBIC
CIICJICTBUS U3 HHX.

Cnocobvl 3a0anus npsAmMbIX U HI0OCKOCMel 8
npocmpancmee.

0Ob03Havenuss NPAMbIX U NIOCKOCMEU.
Ceuenus. Mzobpascenue ceuenuil
nupamuowl, Kyoa u npusmsl, KOMmopbvie
npoxoosm uepes ux péopa. Mzobpasicenue
nepeceuenus NoJy4eHHbIX NI0CKOCMell.
Packpawueanue nocmpoennvix ceuenuti
pasuvivu yeemamu. Memoo ciedos 0
nocmpoenus ceuenutl. Ceoticmea
nepeceuenuti NPAMbIX U NIOCKOCMeLL.
Ilocmpoenue ceuenuti 6 nupamuoe, Kyoe no
mpém mouxkam Ha péopax. Cozoanue
BLIHOCHBIX Yepmedicell U 3anicb wazos

NnOCMpPOEHUA.




llosmopenue nianumempuu. Teopema o
nponopyuonaibHuix ompeskax. [looooue
mpeyzonbnuxkos. Teopema Menenas.
Pacuémul 6 ceuenusx Ha 8bIHOCHbBIX
uepmeogtcax.

Ucmopus pazeumust niaHumempuu u
cmepeomempuu.

[IpsimbIe U MIIOCKOCTH

B IIPOCTPAHCTBE.
[TapannenbHOCTh MPSAMBIX
U IIJIOCKOCTEH

(12 v)

B3anMHOE pacnoJIOXKEHHE MPSIMBIX B
[IPOCTPAHCTBE: EPECEKAOIINECS,
[apasulesIbHbIE U CKPEILMBAIOIINECS IPSIMBIE.
[lapansienbHOCTh NPSAMBIX U IIJIOCKOCTEN B
[IPOCTPAHCTBE: MMaPAJICIbHBIE IIPSMBIC B
[IPOCTPAHCTBE; MAPAIUIEIBHOCTD TPEX MPAMBIX;
[apajuieIbHOCTh NPSMOM U TNIOCKOCTH.

'YTIbl ¢ COHANpPaBIEHHBIMU CTOPOHAMU; YTOJI
MEXy NPSIMBIMU B IPOCTPAHCTBE.
ITapanienbHOCTh MIIOCKOCTEM:

[apasulesIbHbIE INIOCKOCTH; CBOKWCTBA
rapasulesIbHbIX IIIocKocTer. [Ipocrelimme
MPOCTPAHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH:
TeTpasp, Ky0, mapajuiesenurnes; HoCTpOeHHe
CEUECHU U

B3anMHOe pacronoxenue
MPSIMBIX B IPOCTpaHCTBE (6 4)

B3anmHOe pacnoyioxkeHHne MPSIMbIX B
npoctpaHcTBe. CKpelnBaronmecs
rpsiMble. [IpU3HaKu CKpeIMBarOIINXCS
MPSMBIX.

[lapanyenbHble psiMble B TPOCTPAHCTBE.
Teopema o cylIeCTBOBaHUH U
€MHCTBEHHOCTH NPSMOM MapauieIbHON
JTAHHOM MPSAMOM, IPOXOJAILEH Yepe3 TOUKY
[MPOCTPAHCTBA U HE JISKAIEH HA JTaHHOU
npsamoii. Jlemma o nepeceueHnun
[MapaJuIebHBIX MPSAMBIX INIOCKOCTBIO.
[TapannenbHOCTE TPEX NpsIMBIX. Teopema o
TPEX MapaAUIENbHBIX TPAMBIX.

Teopema 0 CKpEIIMBAIOMIUXCS MPAMBIX.
llapannenvrnoe npoexmuposanue.
OcHogmbie ceoticmea napainebHo2o
npoexmupoganus. M3obpasicenue pasHuix
Queyp 6 napannenrbHoU npoeKyuu.
Llenmpanvras npoexkyusi.

YT0J1 ¢ COHAIlpaBJI€HHBIMU CTOPOHAMM.
YT0J MEXly IPSIMBIMU.

3aoauu na ookazamenbcmeo u
uccnedosaHue, Ces3aHHbIE C
pacnonodicenuem npsAmuIx 6
npocmpancmee.

[TapannensHOCTH
MPSIMBIX
U IIJIOCKOCTEN

B IPOCTPAHCTBE

[ToHATHSA: TapanIenbHOCTh IPAMON
U IJIOCKOCTU B TIPOCTPAHCTBE .
[Ipu3Hak mapaieabHOCTH MPSIMO

u rockoctr . CBoMcCTBA mapaJiiCJIbHOCTH




(8 1)

[IPSIMOM U IITOCKOCTH.

[ 'eomempuueckue 3a0aqu Ha eblYUCICHUE U
00KA3amMenbCmeo, Ce:A3aHHble C
napaiieibHOCmsbio IPAMbIX U HIOCKOCHel
6 npocmpancmae.

Ilocmpoenue ceuenus, npoxoosauezo uepes
OAHHYI0 NPAMYIO HA Yepmedice U
napannenbHo2o opyeou npsamou. Pacuém
omnowenutl. [lapannenvuas npoexyus,
npumeHeHue

0Jis1 nHOCMPOeHUs ceyeHull Kyoa u
napannenenuneod.

Cesoticmea napannenenuneoa u npusmoi.
Ilapannenvusie niockocmu. Ilpusnaxu
napanneibHocmu 08yX NJIOCKOCHel.
Teopema o napannenvbHocmu u
eOUHCMBEHHOCMU NIIOCKOCU,
unpoxoosueu uepe3 mouxy, He
npuHaoneicawyio OAGHHOU NJI0CKOCMU U
creocmeus uz neé. Ceolicmea
napanienrbHulx n10CKOCmell. o
napaineirbHOCmu NPAMbIX nepeceyeHus npu
nepeceuenuy 08yx napaiielbHblx
niockocmeu mpemoeli; 06 Oompe3Kax
napanienrbHulX NPAMbIX, 3AKII0YEHHBIX
MedHcOy napainiesbHblMu NI0CKOCMAMU, O
nepeceuenuu NPAMOoU ¢ 08yMs
napanienrbHulMu nI0CKOCMAMU

[leprnieHANKYIIPHOCTH
MpsSIMBIX U TIII0cKocTel (12

4)

[lepneH UK yIIpHOCTh MPSIMOMN

1 IJIOCKOCTH: MEePIEHIUKYJIISIPHbIE IPSIMBIE B
[POCTPAHCTBE, MPSAMBIE MMapaJUICIbHbIE U
MEePHEHIUKYJISIP- HbIE K MJIOCKOCTH, TPU3HAK
MEePHEeHIUKYISIPHOCTH MPSIMOK U TIJIOCKOCTH,
TeopeMa 0 IPsIMOM NEePIIEH IUKYISPHON
MJIOCKOCTH

[leprieHAMKYJISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT

[lepneHAMKYISPHOCT
MPSIMBIXU TJIOCKOCTENUB
[IPOCTPAHCTBE

(26 4)

Ilosmopenue: meopema Ilugacopa na
njiocKkocmu, mpueoHOMempus
NPAMOY20IbHO20 MPEY20NbHUKA.
Ceoticmea Ky6a u NpsamMoy2oibHO20
napannenenuneoa. Bviuucienue onun
ompe3Ko8 8 Kybe u npsamoy20ibHOM
napannenenuneoe.

[lepnieH IMKYJISIPHOCTD IPSIMOM U




TOYKHU OO0 IIJIOCKOCTH, PACCTOSAHUEC OT HpS[MOﬁ
Y10 IIJIOCKOCTH .

rockoctu. [Ipu3Hak
MEePIICHANKYJIIPHOCTH MTPSIMON 1
[JIOCKOCTU. TeopeMa O CylecCTBOBAHUU U
€IMHCTBEHHOCTH MPSAMOM, TPOXOAsIIEH
yepe3 TOYKY IPOCTPaHCTBA U
[EPIECHIUKYJISIPHOMN K IIJIOCKOCTH.
[1nockoCcTH ¥ NepneH UKy PHBIC UM
MpsiMasi B MHOTOI' paHHUKaX.
[lepneHAMKYISIp U HAKIIOHHAS.
[TocTpoenue neprneHanKyIsapa U3 TOYKU Ha
MPSIMYIO.

Teopema o mpéx nepneHouKyIApax
(npsmas u obpamuas,).

Veon mesncoy ckpewusaromumucs
npamvimu. Ilouck nepneHOuKyIapHvlx
NPAMBIX C NOMOUWBIO NEPNEHOUKYIAP HBIX
naockocmei OpmozonanvHoe
npoexmupoganue. [locmpoenue ceuenuti
KyOa, npusmsl, NPAGUILHOU NUPAMUOBL C
1nOMOWbIO OPMO2OHATLHOU NPOEKYUU.
Cummempus 6 npocmpancmee
omHocumenvHo niockocmu. Ilnockocmu
cummempuil @ MHococpanHukax. Ilpusnax
nepneHOUKyIAPHOCMU NPAMOU U
NJI10CKOCMU KAK Cle0Cmeue CUMMempUuu.
IIpasunvrbie MHO202PAHHUKU

Pacuém paccmosnuii om mouku 00
niaockocmu. Cnocodwvl onycmumeo
nepneHOUKyIApPbl: CUMMEMpPUs, COBU2
MOUKU NO NAPALIEIbHOU NPAMOLL.
CoguenonenapaiierbHoUnpsamoll,
U3MEHeHUepaccmosIHul

YTIIBl MEXy IPSIMBIMH U
MJI0CKOCTAMH

(10 )

YTIIbl B MPOCTPAHCTBE: YIOJI MEXKY IPSAMON U
MJIOCKOCTBIO; IBYTPaHHbBIN yroJl, JIMHEHHBIN
YTOJI IBYTPAHHOT'O YIJIa.

[leprieH TUKYISIPHOCTB MIJIOCKOCTEN: MPU3HAK

Vbl u paccrosHud (16 )

[loBTOpEHHKE: Yyros MeXay NPSIMBIMHU Ha
[JIOCKOCTU, TPUTOHOMETPHSI B
[IPOM3BOJIBHOM TPEYTOJIBHUKE, TEOpEMa

KOCHHYCOB.




MEPIEHAUKYJIIPHOCTH JIBYX MJIOCKOCTEH.
Teopema o TpEx MepreHAUKYIIpax

[loBTOpEHUE: YTOJI MEXKIY
CKPEIIMBAOIMMUCS PSIMBIMU B
MpocTpaHcTBe. ['eomeTpuyeckue MeTo bl
BBIYMCIICHUSI YTIila MEXIY MPSIMbIMU B
MHOI'OI'PaHHHKaX.

JIByrpanHbIil yroi. CBONHCTBO JIMHEHHBIX
YIJIOB IByTPAHHOIO yrja.
[leprieH IUK YIS PHBIE TUIOCKOCTH.
CBolicTBa B3aMMHO N EPIEHANKYISPHBIX
ruiockocren. [Tpuznak
[EPIICHIUKYJIIPHOCTH MJIOCKOCTEH;
TeopeMa O IPsIMOU IepecedeHus AByX
[IJIOCKOCTEN MEePIEHAUKYISIPHBIX TPEThEH
[IJIOCKOCTH.

[Ipsmoyzonbhblil napanierenuneo,; Kyo,
uUsMepeHusl, CBOUCMEA NPAMOY20IbHO20
napannenrenuneda. Teopema o ouazonanu
NpAMOY20IbHO20 Napaiienrenuneod u
creocmeue uz Heé. Cmepeomempuyeckue u
NpUKIAOHbLe 3a0ayll, CEsA3AHHbIE CO
63AUMHBIM PACNOLONACEHUEM NPAMBIX U
niockocmu.

Ilosmopenue: ckpewusaowuecs npsmole,
napanienbHsle ni0CKOCMU 8 CMAHOAPMHBIX
mHozozpannuxax. Ilapa napannenvruix
NJ10CKOCMeEl HA CKPeuu8arouuxcsi NpAMbIx,
paccmosinue mMexncoy CKpeuusaouuMucs
NPAMBIMU 8 NPOCMBIX CUMY AYUSIX.
OnyckaHnue nepneHouKyiApos,
BbIUUCTIEHUEPACCMOAHUL O MOYKU 00
MoOuKU; NPAMOIU,; NIOCKOCHIU.

Boiuucienue paccmosHuil Mexncoy
CKpPeuuB8arouUMUCs NPAMbIMU C HOMOUbIO
nepneHOUKyJIAPHOL NI0CKOCMIU.
Tpéxepannviii yeon, HepaseHcmea OJist
mpéxepaHtbIX Yenoe.




Teopema [lugpazcopa, meopemvt KocuHycos
U CUHYCO8 OJIsl MPEXSPAHHO20 Y2lld.
Onemenmul chpepuyeckoii 2eomempuu.
ceode3uueckue IUHUU HA 3emie

Muororpanauk# (10 )

[ToHATHE MHOTOTpaHHHMKA, OCHOBHBIE AJIEMEHThI
MHOT'OTPaHHHKA, BBITYKJIbIE U HEBBIYKJIIbIE
MHOT'OTPAaHHHMKHU;, pa3BEPTKAa MHOT OTpaHHUKA.
[Ipu3ma: n-yronpHas mpu3Ma; rpaHu u
OCHOBAHMSI IPU3MBI; IPsAMasi 1 HAKJIOHHAS
MPU3MBbI; OOKOBAs M IMOJIHAS TIOBEPXHOCTD
MIPU3MBI.

[lapannenenunen, npsMOyroiabHbIN
napajuieenunes u ero CBoMcCTBa.
[Tupamuaa: n-yrojibHasi nupaMuaa, rpaHu U
OCHOBAHHE MUPAMHU/JIbI; 0OKOBAs U IMOJTHAS
[MOBEPXHOCTh MUPAMHU/IbL; IPABUIIbHAS U
yceu€HHas mupaMuja.

DNIeMEeHTHI TPU3MbI U TupamMubl. [IpaBuibHbIE
MHOTOI'PaHHUKU: TTOHSATHE MPABUIBHOTO
MHOTOTpaHHMKA; TPABUJIbHAS TPU3Ma 1
MpaBWIbHAs TMpaAMU/IA; TPABUIIbHAS
TpEyroJibHas MUpaMu/ia U MPaBUIbHBIN
reTpasap; Kyo. [IpencraBienne o mpaBUIBHBIX
MHOT'OTPAaHHHMKAX: OKTa3p, JOAEKadp U
UKOCadP.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEIBHO TOYKH, MPSIMOM, IIOCKOCTH.
DJIeMEHThl CHMMETPUH B TUPAMUJIAX,
rapajuiesienuneaax, npaBuiIbHbIX
MHOTI'OTpaHHHKAX.

BrrunciieHne 351eMEeHTOB MHOTOI'PaHHUKOB:
pEOpa, AMaroHaIu, yribl.

[Tnommaas 60KOBOI MOBEPXHOCTH U TIOTHOM
IMOBEPXHOCTH NPSAMOU MPU3MBI, IIIIOIIA]b
OCHOBaHMIi, TeopeMa

0 OOKOBOI1 TOBEPXHOCTU MPSIMON TPU3MBI.

Muororpanauku (7 9)

Cucrematusanus 3HaHUN: MHOrorpaHHUK
1 ero 3yeMeHThl. [Ilupamuna. Buas
nupamu. [IpaBunbHas nupamuaa. [Ipusma.
[Ipsimasi 1 HAaKJIOHHAS TPU3MBI.
[IpaBunbHas npusMma. IIpsamon
rapajuleenunes, IpsMoyroabHbIN
napajuiesienunes, Kyo.

Buinykavie muocoepannuku. Teopema
Diinepa. IIpasunvhbie u no1ynpasuivHvle
MHO202PAHHUKU




[Tnomaas 60KOBOW MOBEPXHOCTH U
[MOBEPXHOCTH MPAaBUIBHON TUPAMU/IBI, TEOPEMa
0 TUTOMIA TN OOKOBOH IMOBEPXHOCTH yCeUEHHOU
MU PAMHTBI

OO6BbEMBI MHOTOI'PaHHUKOB

(89)

[Tonsatue 06 o6bEMe. OOBEM MUPaMUIBI,
MPU3MBI

BekTopsl
B ipocTpaHcTBe (13 u)

[lonamue 6ekmopa Ha NIOCKOCU U 8
npocmpancmee.

Cymma u pasnocmos 6eKmopos, npasuio
napanieienuneod, yMHOJNCeHUe 6eKmopa Ha
YUCo, pasnodxcenue eekmopa no 6asucy
MpEX 6eKMopos, He NeNCaujux 8 00HOU
niockocmu. CkansipHoe npousseoenue,
BbIUUCTICHUE V2lld MeAHCOY 6eKMOPAMU 8
npocmpancmee.

IIpocmetiwue 3a0auu ¢ sekmopamu

JIBuxenus (5 1)

[lusicenus npocmpancmaa.
Omobpadsicenus. J{gusxicenus u pageHcmeo
dueyp. Obwue ceoticmea ogudicerutl. Buouvl
0BUdICEHULL. NAPAJLIEe/IbHbILL NePEeHOC,
YEHMPANbHAS CUMMEMPUsl, 3ePKATbHAS
cumMmMempus, n08OPOM 80KpY2 NPAMOILL.
IIpeobpazosanus nooodus. Ilpsamas u
chepa Diinepa.

[ 'eomempuueckue 3a0a4u Ha nNPUMeHeHUe
08UIICEHUS

[loBTOpEHUE: ceueHus,
PACCTOSTHUS U YTJIIbI

(8 1)

IlocTpoeHue ce4eHnil B MHOTOI'PaHHHUKE.
BbruncieHne pacCTOSHUN: MEXKIY JBYMS
TOYKaMHU, OT TOYKHU A0 IPSIMOM, OT TOYKHU 10
MJIOCKOCTH; MEXY CKPEIINBAOIIUMUCS
MPSIMBIMH.

Bberuucienne yriioB: Mexay
CKPEIIMBAOIIUMUCS MPIMBIMU, MEXAY PAMOI
U IUIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YTJIOB
MEXY MIOCKOCTIMHU




ITOYPOYHOE IINTAHUPOBAHUE KYPCA TEOMETPU A
10 KJIACC

Ba3osblii ypoBensb (70 yacoB)

Yrayb6aennsblii ypoBeHb (105 yacos)

KommuectBo yacos ‘

Tema ypoxka

Tewma ypoxka

Tema: Beeoenue 6 cmepeomempuro (104 /15 uz 24u)

1 Heneasn
2 OCHOBHBIE MTOHATUS CTEPEOMETPHH: TOUKA, IIpsIMasi,
MJIOCKOCTb, TPOCTpaHcTBO. [IpaBuia n3obpaxeHus Ha
PUCYHKaxX: H300paskeHUs MI0CKOCTEH, MapaaienbHbIX
NpAMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka.
I losmopenue NAGHUMEMPUU. Teopema 0
NpONOPYUOHATLHBIX ompe3sKax. Ilooobue
mpeyzonbnuxos. Teopema Menenas.
2 Hexest
2 [loHsTHS: TepeceKaroMecs IOCKOCTH,
[epeceKaroIrecs npsMast U MI0CKOCTb.
I losmopenue NAGHUMEMPUU. Teopema 0
NpONOPYUOHATLHBIX ompe3Kax. Ilooobue
mpeyzonbnuxkos. Teopema Menenas.
3 Heneas
2 3HAKOMCTBO ¢ MHOTOT paHHMKaMH, H300pakeHne
MHOTOI'PaHHHKOB Ha PUCYHKaX, Ha TPOCKITMOHHBIX
yepTekKax.
OcHogHbie npocmpancmeenuvie hueypul
Hcmopus pazeumus nianumempuu u cmepeomempuu.
4 Hepneas
2 HavanbHbie cBeZeHNs 0 KyOe U mupaMuie, ux
pa3BEpTku 1 Mojean. CedeHus MHOTOT pAaHHHUKOB.
Mnocoepannuxu, usobpasicenue npoCmenuuX|
NPOCMPAHCMBEHHbIX — ueyp,  HeCcyuecmeyrouux|
00beKmos.
Sueneas
2 [TonsiTne 00 akCHOMAaTHYECKOM TTOCTPOCHUH

CTCPCOMCTPUHN: AKCUOMBI CTCPCOMETPHUU U CIICACTBUSA

13 HUX

‘ KommuectBo yacoB




Cnocobvl  3a0anus npsamvlx U NIOCKOCmel
npocmparcmee. Obo3nauenus NPAMbIX u
niockocmeil.

Tema: Illpamvie u nnockocmu ¢ npocmpancmee. Ilapannenvnocme npamoix u naockocmeii (12 u/ 144)
+ ¥V Beeoenue ¢ cmepeomempuio (4u)

6 Heean

B3anmHoe pacnoyiokeHne NpsAMbIX B IPOCTPAHCTBE:
nepeceKaroIuecs, napauielbHble U CKpEeIlUBaoLIecs
npsiMble.

[ lapannenvhoe npoexmuposaHue. OcHosHule
ceolicmea napannienbHo20 nPOeKmupoBaHusl.
H3zo00pasicenue pasuvlx  Queyp 8 napanienvbHou
npoexyuu.

[{enmpanvras npoexyusi.

7 Hemeas

[TapannenbHOCTh IPSIMBIX U IIJIOCKOCTEHN B
[MPOCTPAHCTBE: Mapajie/ibHbIEe MPIMBIE B
[MPOCTPAHCTBE; MapaIeIbHOCTh TPEX MPAMBIX;
[apajyIeIbHOCTh MPSMOM U MIOCKOCTH.

Ceoticmea nepeceuenuti NPAMbIX U NAOCKOCMeEU

8 Henens

[TapannenbHOCTh MPSAMBIX U TIOCKOCTEN B
[MPOCTPAHCTBE: Mapauie/ibHbIe MPIMBIE B
[IPOCTPAHCTBE; MapaJICIbHOCTh TPEX MPAMBIX;
[MapajuIeIbHOCTh NPSAMON U IJIOCKOCTH.

Ceoticmea nepecedenull NpAMbIX U NIOCKOCMEU.

9 Henean

YTIIbI C COHAIIPaBICHHBIMA CTOPOHAMM; YTOJI MEXKIY
[IPSIMBIMH B IPOCTPAHCTBE.

Ceuenus. H3zobpaosicenue ceuenuti nupamuovl, Kyoa u
npusmul, KOmopvle npoxoosam uepes ux péopa.
H3z06pascenue nepeceyenus NOJIYYEHHbIX
niockocmeii. Packpawueanue nocmpoeHHbIX cedenul

PA3HbIMU YeeEMAMU.

10 Heneasn




[TapannenbHOCTh MIIOCKOCTEN: NapaliieibHbIE
[JIOCKOCTH;, CBOMCTBA MapaJileIbHbIX IIOCKOCTEMN

Ceuenus. M3obpaosicenue ceuenutl nupamuowvl, Kyoa u
npuzmuvl, KOmopvle Npoxoosam yepes ux péopa.
H306pasicenue nepeceyenus NOJIYYEHHbIX
niockocmet. Packpawueanue nocmpoeHnvix cedeHull
pasHbIMU Y8eMamu.

11 ne

neJIs

[IpocTeiimme mpocTpaHCTBEHHBIE (GUTYPHI HA
MJIOCKOCTHU: TETpas’aAp, KyO, mapasuienenumnes;
OCTPOEHHUE CeYEHHI

Ceuenus. H300pasicenue ceuenuti nupamuosl, Kyoa u
npusmMbl, KOmopwie Npoxooam yepe3 ux péopa.
H300padicenue nepeceuenus NOJYYeHHbIX
niockocmetl. Packpawueanue nocmpoenHvix cedenull
pasHLIMU YBeMAMU.

Tema: Ilepnenoukynaprnocme npamelx u naockocmeit (12 u /184 uz 26u)

12 Heneasn

[lepneHAMKYISAPHOCTS MPSIMOM U INIOCKOCTH:
MIEPIICHANKYJIIPHBIE IPSIMBbIE B IPOCTPAHCTBE, IPAMbIE
MapaJuleabHbIC U NEPIECHANKYJIISIPHBIC K IIIIOCKOCTH

llosmopenue: meopema Ilugacopa na nrockocmu,
Mmpu2oHoMempus NPAMOY20J1bHO20 MPey2olbHUKA.

13 Hegeas

[lepneHAMKYISPHOCTD NPSIMOM U MJIOCKOCTH:
[epIeHANKYJIIpHbIE IPSIMbIE B IPOCTPAHCTBE, MPIMbIE
napajuleJbHble U MEPIEHAUKYJIIPHbIE K IIIOCKOCTH

Ceoticmea KyOa u npsAmMoy201bHO20 napaiierenuneod.
BoiuucieHue 01uH ompe3Kos 8 Kybe u npsamoy2oibHOM
napannenenuneoe.

14 nenens

[Ipu3HaK nepnesauKyJIIPHOCTH MPSIMOM U TUIOCKOCTH,
TeopeMa O MPSIMOM NEPIEHIUKYISPHON NIOCKOCTH

Teopema o mpéx nepneHOUKyIApax (npsmas u
oOpamuas,).




|Y20Jz MeAHCOY CKPeuUuBaouuMUcs NPIMulMu.

15 Heneas

[ [pu3Hak nepneHaAuKyJISIPHOCTH MPSIMOU U TIIIOCKOCTH,
TeopeMa O MPSIMOM NEPIIEHAUKYIISIPHON MIOCKOCTH

Ilouck nepneHOUKyIAPHbIX NPAMBIX C  HOMOUBIO
nepnenouxynapusix  naockocmet — OpmozoHanbHoe
npoexmuposanue.

16 neneasn

[leprieHIUKYISp U HAKIIOHHBIE: PACCTOSIHUE OT TOUKHU
10 TUNIOCKOCTH, PACCTOSIHUE OT IPSIMOM [0 MIOCKOCTH

llocmpoenue ceuenuii Kyb6a, npusmvl, NpPABUTLHOU
nUpamMuobl ¢ NOMOWBIO OPMO2OHATLHOU NPOEKYULL.

17 wepensn

[leprieHIUKYSIp U HAKIIOHHBIE: PACCTOSIHUE OT TOUKHU
10 IIJIOCKOCTH, PaCCTOSIHUE OT MPSIMOM 10 IIJIOCKOCTH

Cummempusi 8  NPOCMPAHCMBE — OMHOCUMENLHO
naockocmu. ITnockocmu cumMmempuul 8
IMHO202DAHHUKAX.

Tema: Yenot mesxncoy npamvimu u naockocmamu (10 4/ 154 uz 16u)

18 Heneasn

YTIIbl B IPOCTPAHCTBE: YTOJ MEXKY MPSIMOU U
[JIOCKOCTBIO; ABYTPAHHBIN YIOJI, INHEUHBINA YTOJI
JIBYTPAaHHOIO YIJIa.

[ Ipsimoyeonbhblil napanienenuned; Kyo, usmepenus,
c80liCMBA NPAMOY20bHO20 NApaALlelenuneod.

19 Hepens
YTIbl B IPOCTPAHCTBE: YIOJI MEXKIY MPAMOU U
[JIOCKOCTBIO; IBYT'PAHHBIN YT OJl, TMHEUHBINA Yroi
JIBYTPAaHHOT'O yIJIa.
Teopema 0 ouazoHanu NPAMOY20]bHO20,

napaﬂﬂeﬂenuneda u creocmeue us Heeé.

20 Henpeas

[leprieH TUKYISIPHOCTD MIIIOCKOCTEN: MPU3HAK




[epIEeHIUKYJSIPHOCTH JABYX IJIOCKOCTEH.

Hoemopenue: CKpewuesarowmuecs npswbvie,
napajllejlbHble niockocmu 6 cmaHdapmelx
WMHO20ZPpAHHUKAX. Hapa napaiiilejlbHblX niockocmeil
HA CKpewuearnwuxcsl npiamblx, paccmosHue Meofcdy

CKpeuusarouumMucs NPAMBIMU 8 npoCmuvlx
cumyayusix.
21 Hepes
TeopeMa o TpExnepneHaAuKyIsIpax
Onyckanue nepneHOUKyApos,

eblqumeﬂuepaccmo;mud om MOYKU 00 moukKu,

I’Zp}ZMOL?,' njaocCKocmu.

22 Hegens
TeopeMa o TpéxnepneHauKysipax
Bviyucnenue paccmosiHut MedHcoy,
CKpeuusaromumMucs npAMbIMU c nOMOWbIO

nepneHOUKyIAPHOL NI0CKOCMU.
Tpéxepannvlii yeon, Hepaeencmeda OJisl MPEXSPAHHLIX
V2enos

Tema:Mnozozpannuxu (10 u/ 6u) +

Y Bseoenue ¢ cmepeomempuio (54)

23 Hepeis

[loHsITHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTHI
MHOIOT'paHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE
MHOIOI'paHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma:
n-yroJibHasi Ipu3Ma; TpaHu U OCHOBAHUS IIPU3MBL;
[psiMasi 1 HaKJIOHHAsI IPU3MBbL; OOKOBas U MOJIHAS
[MOBEPXHOCTb IPU3MBI.

Ceuenus. M3o06pasxcenue ceuenuti nupamuosl, Kyoa u
npusMbl, KOMopwvle NPOX00am yepes ux péopa

24 genenas

[Tapannenenunen, NpsIMOYroJbHbIN Napajulenenunes u
ero cBoicTBa. [lupamuaa: n-yronpHas nupammuaa,
I'PaHUu 1 OCHOBAHUC ITUPAMHABI; OOKOBas M IOJIHAS
IMIOBCPXHOCTb MHUpPAaMUAbI; ITPABUJIbHAA U yCG‘-IéHHaﬂ
nmupamMuaa.




|C60120m6a nepeceuenuti NPAMbIX U NI0CKOCMel.

25 "Heneas

DNeMEeHTHI IPU3MbI U upamubl. [IpaBunbHbIe
MHOT'OI'PaHHMKU: ITOHATHE IIPABUIIBHOTO
MHOI'OTPaHHMKA; IPABUJIbHAS IPU3MA U TPABUIIbHAS
MUpaMuJa; IpaBUIIbHAS TPEYTOJbHAs MHpaMUIa U
[paBIIIbHBIN TeTpasp; KyO. [IpencraBnenue o
[paBUJIbHBIX MHOTOI'PaHHHUKAX: OKTA3Jp, NOACKA3AP U
HMKOCAdP.

Hapa napajjilellbHblx niockocmetl HA
CKpeuuearnwyuxcsa npAamslx, paccmoinue Me.?fC()y
CKpewusaryuMucs nPpAMbIMU 6 NPOCNIbLX CUMyayusix

26 Henesas

CumMeTpusi B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIBHO TOYKH, IPAMOM, IIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B TUPAMUIAX, MapaIeNenunenax,
[MpaBWIbHBIX MHOTOT'paHHUKaX. Beruncnenue
HIIEMEHTOB MHOTOI'PaHHUKOB: pEOpa, AMATOHAIH, YTJIbL.

Boinykavle  muozoepanHuxku.  Teopema — Oiinepa.
[Ipasunvubie U NOTYNPABUIbHBIE MHO20CPAHHUKU.
Ilocmpoenue ceuenutl 8 nupamuode, Kyboe no mpém
moukam na péopax. Co30aHue 8bIHOCHbIX Yepmedicell
U 3aNUCb WaA208 NOCMPOEHUS.

Teopema Ilugacopa, meopemvl KOCUHYCO8 U CUHYCO8
07151 mpéxXepanHozo yaia.

27 ueneas

[ 1011216 60KOBOI TOBEPXHOCTH U MOJIHOM
[MOBEPXHOCTH MPSIMOU MPU3MBI, IJI0IIAAb OCHOBAHUH,
TeopeMa

0 OOKOBOI MOBEPXHOCTH NpsAMOM npu3Msl. [1nomansb
OGOKOBOI MOBEPXHOCTU U MIOBEPXHOCTH MIPABUIIBHOM
nUpaMuibl, TEOpEMa O IJIoLa M OOKOBOM MOBEPXHOCTH
yCeuEHHOM MU PaMHUIbI

H300padicenue nepeceyenus NOJIY4eHHbIX
niockocmeii. Packpawueanue nocmpoeHHbIX cedenul
pasuvimu yeemamu. Memoo cnedos 0151 nocmpo eHusy|
ceuenuu

Dniemenmol chepuieckoll eeomempuu. 2e00e3ulecKue]
IUHUU Ha 3emne

Tema: Oovémbl mHozozpannuxos (6 u) + Y Bekmoput 6 npocmpancmee (94 uz 14u)

28 Heneast
[Tonsitue 06 00bEMe. O0BEM MUPAMHUIBI, TPU3MBI [lonsmue  eexmopa  Ha  NAOCKOCMU U 6
npocmpancmee.
Cymma  u  pasHocmv  8eKMOpOS, npasuio




|napafmeﬂenune<)a, YMHOOIHCEHUE 6eKmopa HA YUCI0

29 yeneas

2 [Tonsite 00 00bEMe. OOBEM TUPAMUIBI, TTPHU3MBI Ymnoowcenue 6exmopa ma wucno, pasznogicenue 2
sexmopa no 6asucy mpéx 6eKmopos, He iedcauux 8
OOHOU NAOCKOCMU.

Pa3znodiceHue gekmopa no 6asucy mpéx 6ekmopos, He 1
iescauux 8 0OHOU NI0CKOCU

30 neneisn

2 [Tonsitue 060 00béMe. OOBEM TUPAMUIBI, TPHU3MBI CkanapHoe npouszgedenue, GblYUCIeHUE Veld MeHcOy 2
sexmopamu 6 npocmparncmse. Ilpocmetiwue 3a0aqu ¢
sexmopamu

I Ipocmetiwue 3a0auu ¢ 6eKmopamu 1

Tema: Ilosmopenue: ceuenusn, paccmosanus u y2iuwl (8 u) + Y Bekmopwvt ¢ npocmpancmee (54 uz 14u) + Y Yenvt meswcoy npamvimu u niockocmamu
(1u uz 16u)

31 weneas

2 [Tonsitue 060 06béMe. OOBEM TUPAMUIBI, TTPU3MBI CkanapHoe npouszgseoenue, GblUUCIeHUE Veld MeHcOy 2
sexmopamu 6 npocmpancmse. Ilpocmetiwue 3a0auu ¢
sexmopamu

[ Ipocmetiwue 3a0aqu ¢ sekmopamu 1

32 Heneas

2 [TocTpoeHune ceueHnit B MHOTOTpaHHUKE. I Ipocmetiuue 3a0a4u ¢ 6eKMOPAMU.

Tpéxepannvlii yeon, HepaseHcmea Ol MPEXSPAHHBIX 1
yenos

33 Heneas

2 Brruncnenue paccTOSHUN: MEXKIY IBYMS TOUKaMHU, OT [/[euoicerus npocmpancmaa. Omobpadsicenus. 2
TOYKHU A0 IPSIMOH, OT TOYKHU 10 MIOCKOCTU; MEXKIY  [eudicenuss u pasencmeo ueyp
CKPEIIMBAIOIIUMHUCS MPIMBIMU

Obuwue ceoticmea 08UNCEHULL. 1
34 nepneas
2 BbruuciieHre yriioB: MeXay CKpeIIMBarOIMMUCI  |Buodbi O0BUIICEHUTL! napaienvbHoll nepewoc, 2
MPSIMBIMH, MEXXTy TIPSIMON U TIIIOCKOCTBIO, IBYTPAHHBIX [YeHMPATbHASL CUMMEMPUS, 3ePKATbHASL CUMMEMPUS,
YTJIOB, YTJI0B MEX]TY TUIOCKOCTSIMU nosopom 8oKpy2 npsAmou
I Ipeobpazosanus nodoous. Ilpsamasn u cghepa Diinepa. 1

Feoxwempuqecxue 3a0ayu Ha npumeHernue osudICeHUSA




