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Ipeumer (kype) MaTeMaTuKa Knacebr__10-11

Vuurens (negaror) MuTtskuna Ceernana [ 'puropbesta

KosnnuectBo yacoB no yuebHomy naany 5 yueOHbIX 4acOB B Heienio Ha 6a30BOM YPOBHE B TEUEHHE KAK/I0r0 rojia odyuenus, Beero 350 yuebHbix 4acoB, U 8 yueOHbIX 4acoB
B HE/IEIO B TEUCHHE KAXK/IOro rojia o0yueHus, Bcero 560 yuebHbiX yacos., Ha 34 Hejieiu.

CocrapneHna B cooTBeTCTBHHU ¢ DeepanbHbIM rocy/1apcTBEHHBLIM 00pa30BaTe/bHLIM CTAHAAPTOM Cpe/iHero obuero odpasoBaHus

YueOHUKH:

Astop 1. A. Anumos, 10. M. Konsarun, M. B. Tkauésa u ap. Hazsanue AJIUEBPA u nauana maremarnueckoro ananusa, 10-11 kiacc. ba3oBbiii 1 yriiy0JaeHHbIH YPOBHH.
M3parensereo Mocksa: [pocssienne. ['oa uznanus 2023

Asrtop JI. C. Aranacan, B. ®. byryzos, C. b. Kagomues v ap.  Haszsanue 'EOMETPHSL. ba3osbii 1 yriy0iieHHbId YPOBHH.

M3parenberso Mocksa: pocssienune. 1'ojn uzpanus 2019.

Paccmorpeno na 3aceanun MO yunteneit maremMaTikun u vHpopmaTHKH

I[porokon Ne / 0T A&y abigengp 2007 ropa

Ipencenarens, MO 1. A. AiiGynarosa / ,M /




[TOACHUTEJIbHA 3AIINCKA
OBIIAA XAPAKTEPUCTUKA YUHEBHOI'O ITPEIMETA «MATEMATUKA»

JaHHas mporpamMma CIy)KHT OCHOBAaHHEM Ui yYUTENs 1Mo pa3paboTke paboueil mporpaMMmbl M0 MaTeMaTHKe B KjaccaX, TJe peasu3yeTcs
MyJIbTUIPOGMIBHBINA yueOHbIH TuaH. B pasnene «TemaTnuyeckoe miaHUPOBaHME» COAEpXKaHME OOYUEHHUS CHHXPOHM3MPOBAHO I IMapaljiebHOTO
M3ydeHUs00yJaromuMucs mpeaMeTa Kak Ha 6a30BOM, Tak M Ha yriayOjieHHOM ypoBHe.TmaTtnyeckoe MiiaHMpOBaHHE COCTABIICHO MO Y4EeOHBIM Kypcam
«Anrebpa u Hauajga MaTeMaTHdeckoro aHanuza» u «['eomerpus». YueOHblit Kypc «BeposTHOCTh U CTaTHCTHKA» HE MOXET OBbITh CHHXPOHU3HPOBAH,
TaK Kak HIMEEeT pa3Hoe MPEIMETHOE COoepKaHUe, KOTOpOe U3ydyaeTcsl B 00beMe OJJMHAKOBOI0 Y4eOHOr0 BpEMEHHU.

CuHXpoHU3UpOBaHHAs pabodasi mporpaMmMa 1o ydyeOHomy npenmery «MaTemaTHka» 0a30BOro M yriryOJIEHHOrO YpOBHS JUISl O0y4aroImmXxcst
10knaccoB paspaboraHa Ha ocHOBe DenepanbHOrO rocyAapCTBEHHOrO 00pa3oBaTENbHOIO CTaHAapTa CpeJHEero odiiero oOpa3oBaHMs, ¢ YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAHMM, MPEABABIAEMbIX K MaTeMaTHYECKOMY OOpa3OBaHMIO, M Tpaguluil poccuiickoro oOpa3oBaHus. Peanmsanus
IporpaMMbl 00€CreyrBaeT OBJAJICHUE KIFOUYEBBIMU KOMIIETEHLUSAMH, COCTaBJISAIOIMMHE OCHOBY JJIsI CAMOPAa3BUTHUS M HENPEPHIBHOIO 00pa30BaHMA,
LIEJIOCTHOCTh OOLIEKYIbTYPHOT0, TUYHOCTHOTO M TO3HABATEIBHOI0 Pa3BUTHUS JINUHOCTH 00YJArOIUXCA.

B paGoueil nporpamMmMe yuTeHbl uaeu u nosoxkeHus «KoHuenuuu pa3BuTHS MaTeMaTudeckoro oopazoBanus B Poccuiickoit denepauun». B
COOTBETCTBMM C Ha3BAaHHWEM KOHIIEMIIMM MaTeMaTH4YECKOe 00pa30BaHME JOJDKHO, B YACTHOCTH, pellaTh 3ajady oOecledeHUs] HE00XOAUMOro CTpaHe
YHCJia BBIMTYCKHUKOB, MaTeMaTHYECKas MOATOTOBKA KOTOPBIX JOCTATOUYHA JJISl IPOAODKEHUsT 00pa30BaHuUs MO Pa3JIMYHBIM HAIpPaBJIECHUSAM, BKIOYA S
IpernojiaBaHie MaTeMaTHUKU, MaTeMaTUYeCKUue McCileqoBaHus, pabory B chepe MHPOPMAIIMOHHBIX TEXHOJOIMH M JIp., @ TaKKe oOecredeHus aJis
Ka)XZ0ro 00y4YaroIlerocs BO3MOXHOCTU JOCTHXKEHHMS MaTEMAaTHUYECKOH IMOArOTOBKU B COOTBETCTBUM C HEOOXOAMMBIM €My ypoBHeM. MIMeHHO Ha
pelIeHre 3TUX 3a]a4 HalleJeHa padodast mporpamMma yriiyOJaEéHHOro ypoBHSI.

B snoxy nudpoBoit Tpanchopmanuu Beex chep uenoBeueckod AesTeIbHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM
0e3 xoporieli MaTeMaTHUYeCcKOM TMOATOTOBKH. OTO OOYyCIIOBJIEHO TeM, 4YTO B HAlld JHM pPAacT€T YMCIO CHEUUaIbHOCTEH, CBA3aHHBIX C
HEMOCPEeCTBEHHbIM MPUMEHEHHEM MaTeMaTUKU: U B cepe 3KOHOMHMKH, U B OM3HEcCEe, U B TEXHOJOTMYECKUX OOJACTSIX, M Jake B TyMaHUTapHBIX
cpepax. Takum oOpa3om, Kpyr oOydarommxcs, AJii KOTOPbIX MaTeMaTHKa CTAaHOBHUTCS 3HAYMMBIM IIpeaIMeToM, (yHAaMEHTOM oOpa3oBaHMS,
CYLIECTBEHHO pacuMpsercsi. B Hero BXoadT He TONbKO oOydaroluecs, MUIAHUPYIOLIUE 3aHUMAaThCs TBOPYECKOW M MCCIIEAOBAaTEIbCKOM paboToi B
obnactu MaTeMaTHKH, MHPOPMATHKU, (PU3UKH, SKOHOMHKM M B JIPYrux oOJacTsIX, HO U T€, KOMy MaTeMaTHMKa HY)KHA JUIS HCIOJb30BaHUS B
npogeccusix, He CBSI3aHHBIX HETIOCPEICTBEHHO € HEell.

[TpukiagHas 3HAYMMOCTb MAaTEMAaTUKH OOYCIIOBJIEHA TeM, 4YTO €€ MPEeIMEeTOM SBIISIOTCS (pyHAaMEHTaJbHbIE CTPYKTYphl HAILEro MHpa:
IPOCTPaHCTBEHHbIE (HOPMBI U KOJMYECTBEHHbIE OTHOLICHUS, (PyHKIMOHAJIbHBbIE 3aBUCHUMOCTH U KAaTErOPUU HEONPENeNEHHOCTH, OT NMpOCTEHIuX,
YCBaMBaEMbIX B HENOCPEICTBEHHOM OIbITE, 10 JOCTATOYHO CIOXKHBIX, HEOOXOAMMBIX Ui Pa3BUTHUA HAy4yHBIX M TEXHOJIOrMYeckux uaeil. bes
KOHKPETHBIX MaTeMaTHMYECKUX 3HAHUN 3aTPyJHEHO NOHHMMAaHHE IPUHLUIIOB yCTPOWCTBA U HCIOJIb30BAaHUS COBPEMEHHOW TEXHMKH, BOCHPHUATHE U
WHTEPIpPETALNs Pa3HOOOPA3HOW COIMATBHONW, SKOHOMHUYECKOW, MONUTHYEeCKOW uHMopmanuu, ManodhdeKTHBHA TOBCETHEBHAS MPAKTHYECKAs
JesITeNIbHOCTh. Bo MHOTUX cdepax npodeccroHanbHON JesSTeNbHOCTH TPEOYIOTCS YMEHUS BBINOIHATD Pacy&Thl, COCTABISTh aJITOPUTMBbI, IPUMEH SITh
(bopMyIIbl, TPOBOJUTH T€OMETPHUECKHE U3MEPEHUSI U NMOCTPOSHUS], YUTaTh, 00pabaThiBaTh, HHTEPIPETUPOBATh U MPEACTABIATH HHPOPMAIIUIO B BUJE
TaOMILL, TUarpaMM U rpadukoB, MOHUMATh BEPOSITHOCTHBIN XapaKkTep CIydailHbIX COOBITHH.

OHOBPEMEHHO C paclIMpeHreM cdep IPUMEHEHUsI MaTEMaTHKA B COBPEMEHHOM 00I1ecTBe BCE Oojiee BaKHBIM CTAHOBUTCSI MaTeMaTH4eCKUI
CTUJIb MBILUIEHUS, MPOSIBISIIOIINICA B ONpeNelEHHbIX YMCTBEHHBIX HaBbIKax. B mporecce n3ydeHHss MaTeMaTUKH B apceHall MPUEMOB U METO/AOB



MBILIUIEHUS Y€JIOBEKa €CTECTBEHHBIM 00pa30M BKJIFOYAIOTCS MHIYKIMS U JeAYyKLHUs, 00001IeHne U KOHKPETH3alus, aHaJu3 U CUHTE3, KilacCu(puKa iU
U cucrematusanus, abcrparupoBaHue M aHanorusi. OOBEKThl MaTeMaTUYECKMX YMO3AKIIOUEHUM, NMpaBUiia UX KOHCTPYHPOBAHMS PACKPBIBAIOT
MEXaHH3M JIOTUYECKHX MMOCTPOEHHUH, CIOCOOCTBYIOT BBIPaOOTKE yMeHHs (OpPMYIHpPOBaTh, OOOCHOBBIBATH M JIOKA3BIBATH CYXKACHUS, TEM CaMbIM
(OpMHUPYIOT JTIOTHYECKHI CTHIIb MBIIUIEHHS. Benyas ponb NpuHaAISKUT MaTeMaTuKe B (GOPMUPOBAHUH aTOPUTMUYECKON KOMITOHEHTHI MBIIILICHUS
Y BOCIIMTAHUM YMEHHH JE€HCTBOBATH IIO 3aJaHHBIM AJIFOPUTMaM, COBEPILIECHCTBOBATh M3BECTHBIC U KOHCTPYHMPOBATh HOBBIE. B mpouecce perieHus
3a/1a4 — OCHOBBI JIJISl OpraHU3aluy yueOHO! eI TebHOCTH Ha YpOoKaX MaTeMaTHUKU — Pa3BUBAIOTCS TBOPUYECKAs U MPUKJIAAHASI CTOPOHBI MBIIIJICHHUS.

OOyueHrne mareMaTHKe NaéT BO3MOXKHOCTH Pa3BUBATh y y4alIUMXCS TOUHYIO, PallMOHAJbHYI0 M MH(POPMATUBHYIO peub, YMEHHE OTOMpaTh
Hauboee NOAXOASIINE A3bIKOBbIE, CHMBOINYECKUE, TpaduuecKre CpeiCTBA I BHIPAXKEHHS CYKICHUN U HATJISITHOTO UX MPECTaBIICHUS.

HeoOXoauMbIM KOMIIOHEHTOM OOIIeH KyJIbTypsl B COBPEMEHHOM TOJIKOBAaHMM SIBJISAETCS 0OIee 3HAKOMCTBO C METOJAMH IO3HAHUS
JNEHCTBUTENBHOCTH, NPEACTABIEHUE O IPEIMETe M METOJl€ MAaTEMaTUKU, €ro OTIMYUAX OT METOJOB €CTECTBEHHBIX M I'yMaHUTapHBIX HayK, 00
0COOEHHOCTSIX PUMEHEHUSI MaTEMAaTUKH I PELIEHNs HayYHBIX U NMPUKJIAJAHbIX 3a1a4. TakuM oOpazom, MaTeMaTHYeCKoe 00pa30BaHKE BHOCUT CBOM
BKJIaJ B (hopMupoBaHuUe 0011l KyJIbTyphl YEIOBEKa.

H3ydyeHue MaTeMaTHKU CIOCOOCTBYET O3CTETHYECKOMY BOCIHMTAHHUIO 4YENOBEKAa, MOHMMAHUIO KpacoThl M U3AIIECTBA MaTEMaTUYECKHX
paccyXIeHuil, BOCIPUITUIO T€OMETPHUECKUX (OPM, YCBOSHHUIO HI€U CUMMETPHUH.

HEJIN U3YYEHUSA YUEBHOT O ITPEAMETA «MATEMATUKA»
[IpuopureTHpiMu HensMu o0yuenust MatemMaTrke B 10—11 kmaccax kak Ha 6a30BOM, TaKk ¥ Ha YIIyOJICHHOM YPOBHSX SIBIISTIOTCSI:

— (QopMHpOBaHUE IIEHTPATBHBIX MATEMATHYECKUX MOHATUN (YMCIIO, BEMMYMHA, TeOMETpUYecKas Gurypa, mepeMeHHasi, BEpOSITHOCTh, (PyHKIUS),
00eCTeunBarOIINX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOT0 00pa3oBaHus 00yUJaroIInXCs;

— TOJIBEJICHUE YyYalIUXCs Ha JOCTYMHOM JJIi HUX YPOBHE K OCO3HAHHMIO B3aMMOCBS3M MaTEMaTHKA M OKPYKAIOIMIEro MHpa, MOHMMaHHUE
MaTEeMaTHKH KaK 9YaCTH O0IIeH KyIbTyphl UE€JIOBEUECTBA;

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

— QopmupoBaHue QyHKIMOHAILHON MaTeMaTHUYECKONH IPaMOTHOCTU: YMEHHUS Paclo3HaBaTh MAaTEMAaTHYECKUE ACMIEKThl B PEaJIbHBIX KU3HEHHBIX
CUTYyalUsIX U MpPU U3YUYEHUU APYTUX YYEOHBIX MPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMyIHpOBaTh UX Ha S3BIKE
MaTeMaTUKH ©  CO3/1aBaTh  MaTEMaTUYECKUE  MOJEIH, TMPUMEHATh OCBOCHHBIM  MaTEMaTHYECKUM  ammapar Juisi  pelieHus
MPAKTUKO-OPHMEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBAThH M OLICHUBATH MOJyUYEHHBIE PE3YJIbTATHI.

OcHOBHBIE IMHUU cojepkaHusl Kypca matematuku B 10—11 xmaccax: «Uwucna u BbraucieHus», «Anredpa» («AnreOpandeckue BBIPOKEHUSY,
«YpaBHeHHsI U HepaBeHCTBa»), «Hauana matemaTtuueckoro anamuza», «l'eomerpusi» («I'eomerpuueckue (GUrypsl M HUX CBOWCTBa», «l3mepeHue
TEOMETPUYECKUX BEIUYUHY»), «BEeposSTHOCTh U CTAaTHCTHUKa». JlaHHbIE JTUHUM Pa3BUBAIOTCS MapalljielbHO, KaKJas B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCHMMO OJIHA OT JPYroi, a B TECHOM KOHTAaKT€ M B3auMOJICHCTBUH. Kpome 3TOro, mx OOBEIUHSET JIOTHYECKas
COCTaBJIAIONIAS,, TPAAUIMOHHO TPHUCYIIas MaTeMaTHKE M TPOHU3BIBAIONIAS BCE MaTEMaTHYECKUE KYypChl W  COACp)KATEIbHBIC JIMHHHU.
ChopmymupoBannoe B demepanbHOM TOCYJapCTBEHHOM OOPa30BaTEIbHOM CTaHIAPTE CPEAHEro oO0Imero oOpa3oBaHHs TpPeOOBAHHE «BIIAJICHHE
METOJIaMH J10Ka3aTeIbCTB, aJITOPUTMAMH pEIIeHUs 3a7a4; yMeHHe (OpMYTUPOBATH ONPEAEICHUS, aKCUOMBI M TEOPEMBI, IPUMEHSATh UX, TPOBOJIUTH
JOKa3aTeNbHBIE PACCYKIICHUS B XOZ€ PEIICHUs 3a/1ay» OT HOCUTCS KO BCeM KypcaM, a (OpMUPOBAHUE JIOTHYECKHX YMEHUN pachpeensieTcs o BCeM
rojgam oO0y4eHHs Ha ypOBHE CpeaHero o01iero oopazoBaHusl.



MECTO YUYEBHOI'O ITPEAMETA «MATEMATUKA» B YYHEEHOM ITJIAHE

B coorBerctBuM ¢ DeaepanbHbIM rOCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM CpEIHEro oluiero oOpa3oBaHMs MAaTeMaTHKa SBISIETCS
00s13aTeNIbHBIM TPEIMETOM Ha JJaHHOM YpoBHE oOpa3oBaHMs. Hacrosmieil pabouel mporpamMMoii mmpeaycMaTpuBaeTcs u3ydyeHue ydeOHOro mnpenMmera
«MateMaTHKa» B paMKax TpEX y4yeOHBIX KypcoB: «Airedpa M Haudajga MaTeMaTHYECKOro aHajm3a», «l'eomeTpus», «BeposATHOCT M CTaTHCTHKA ».
DopMHpOBaHUE JIOTMUECKUX YMEHUN OCYIIECTBIISETCS Ha MPOTSKEHUM BCEX JET OOydeHHs B CTaplleil MIKOJe, a 3JIEMEHThl JIOTUKU BKJIIOYAIOTCA B
cofiep’KaHUE BCEX HA3BAHHBIX BBIIIE KYPCOB.

B yuebHoM niaHe Ha n3ydyeHune MmatemaTuk B 10—11 kmaccax oTBoauTes 5 y4eOHBIX 4acoOB B HEAEIIO Ha 0a30BOM ypOBHE B T€UEHHE KaXI0T0
roga o0yueHus, Bcero 350 yueOHBIX YacoB, U 8 yueOHBIX 4acOB B HEJIEIIO B TEUEHUE KaXKIOr0 roja o0y4denus, Bcero 560 yueOHbBIX 4acoB.

IINIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A YUEBHOI'O IIPEAMETA «MATEMATHUKA»

OcBoeHue yueOHOro npeamera «MaremaTuka J0JKHO O00OecreunBaTh JOCTUKEHUE Ha YPOBHE CpeaHEro olliero odpa3oBaHMs CIEIYIOIINX

JUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3yJIbTATOB!
JIMYHOCTHBIE PE3VJIbTATBI

JIMYHOCTHBIE Pe3ybTaThl OCBOEHHS IPOrpaMMbl yueOHOro npeaMera «MaremMaTuka» XapakTepu3yrTes:

I'paxxpaHckoe BocnuTaHuUe:

Cc(OPMUPOBAHHOCTBIO TPAKJAHCKOW TMMO3ULMU OOydarollerocss Kak aKTHMBHOIO M OTBETCTBEHHOIO 4YIEHAa pPOCCUIICKOro o0IlecTBa,
IPEACTABICHUEM O MAaTEeMAaTUYECKUX OCHOBAX (YHKLIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHMM, IPOLENyp I'pa)xJaHCKoro oodmiecTsa (BbIOODSI,
OIIPOCHI U TIpP.), YMEHHEM B3aUMOIEHCTBOBATh C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHH C MX (DYHKLUSAMH M Ha3HAUEHUEM.

[TaTpuoTnueckoe BOCIIUTaHUE:

c(OPMUPOBAHHOCTBIO POCCHUICKOW TPaKTAHCKOM HWACHTUYHOCTH, YBaXXKEHUS K MPONUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTHKH,
[EHHOCTHBIM OTHOILLIEHUEM K JIOCTHXKEHHSIM POCCUICKHX MAaTEMAaTHKOB M POCCUIMCKONW MaTeMaTH4YEeCKON IIKOJIbI, K UCIIOIb30BAHUIO 3THX JOCTHKEHHU I
B IPYTUX HAayKax, TEXHOJOTHSIX, Chepax SKOHOMHKH.

JlyXxOBHO-HPaBCTBEHHOT O BOCITUTAHHUS:

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEHl pPOCCHMCKOro Hapoja; CPOPMUPOBAHHOCTBIO HPABCTBEHHOIO CO3HAHUS, AITUYECKOTO I10BEIEHUS,
CBSI3aHHOTO C MPAaKTUYECKUM IPUMEHEHHEM JTOCTHKEHUN HAyKU U JIeSTENbHOCTBIO YUEHOI0; OCO3HAHHUEM JINYHOI'O BKJIAJla B IOCTPOEHUE YCTOHY UBOT'O
Oynmy1ero.

DCTeTnYecKoe BOCIIUTAHUE!

HCTETMYECKHM OTHOLIEHMEM K MHPY, BKJIOYas 3CTETUKY MATEeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PELIeHUH, pacCyxXIeHHH;
BOCIIPUMMYMBOCTBIO K MATEMaTUUECKUM aCIIEKTaM Pa3IMYHBIX BUIOB UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO YMEHHUS NIPUMEHATh MaTeMaTUYECKUE 3HaHUS B MHTEPECcax 3JI0pOBOro M Oe30macHoro odpasa *KU3HU, OTBETCTBEHHOI O
OTHOILIEHUS K CBOEMY 3J0pPOBbIO (340pOBOE NHUTAHME,COATIAHCHPOBAHHBIM pPEXHUM 3aHATHH M OTAbIXa, peryisipHas (u3nyecKas aKTUBHOCTD);
($U3nYecKoro coOBEpILICHCTBOBAHMUS, TPH 3aHATHIX CHOPTUBHO-0310POBUTEIBHON JESTENIbHOCTHIO.

TpyoBO€ BOCIIUTAHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM [IEHHOCTH TPYAOII0OUS; HHTEPECOM K pa3IM4HbIM cdepaM NpodeccHoHaNIbHON NesITeNbHOCTH, CBA3aHHBIM
C MaTeMaTHKON W e€ MPUIOKEHUSMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIM BHIOOp Oyaylel mpodeccuu W peaan3oBbIBaTh COOCTBEHHBIC JKH3HEHHBIC



IUTaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHMIO M €aMOOOpa30BaHHUIO Ha MPOTSHKEHUM BCEH JKU3HM; TOTOBHOCTBIO K
AKTUBHOMY yYaCTHIO B PELICHUH MTPAKTUUYECKHUX 3a]]a4 MaTeMaTUYeCKOIl HalpaBJIEHHOCTH.
DKOJIOrHYECKOE BOCIUTAHUE:
c(OPMUPOBAHHOCTHIO IKOJOTUYECKON KYIBTYpPhI, TOHUMAHHEM BIUSHUS COIMAThHO-YKOHOMHYECKUX MPOIIECCOB Ha COCTOSHUE TMPUPOTHON U
COLIMAJIbHOM CpeJbl, OCO3HAHMEM IJI00AJIILHOTO XapaKTepa SKOJIOIMYECKHX Ipo0JieM; OpUEHTAalMel Ha NMPUMEHEHHE MaTeMaTHUYECKMX 3HAHUM it
pelieHus 3a7a4d B 00JaCTH OKpYKaloLel cpeibl, IaHUPOBAHUS OCTYNKOB M OIIEHKH MX BO3MOXKHBIX MOCTEICTBUN AJI OKPY)KAIOLIEH Cpelibl.
LleHHOCTH HAYYHOT O TIO3HAHMUS:
c(OPMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pAa3BUTUS HAyKM U OOIIECTBEHHOW MPaKTHKH,
IIOHMMAaHHUEM MAaTEMaTUYECKOM HAayKH Kak c(epbl 4elOBEUECKOW AESITENbHOCTH, 3TANOB €€ Pa3sBUTHSA M 3HAYMMOCTH IS Pa3BUTHUs LIMBWIN3ALIUU;
OBJIAZICHUEM S3BIKOM MaTEMaTHUKU M MATEeMaTUYECKOM KyJbTypol KakK CpEeICTBOM IO3HAHMS MMpA; TOTOBHOCTBIO OCYIIECTBJIATH NPOEKTHYIO U
UCCIIE0BATEIbCKYIO 1€ATEIbHOCTh MHANBUAYAILHO U B TPYIIIE.
METAIIPEAMETHBIE PE3VJIbTATbI
MertamnpenMeTHble pe3yabTaTbl OCBOSGHHUS MPOrpaMMbl yuyeOHoro mnpenMera «MareMaTHka» XapaKTepU3yIOTCS OBJIAJEHHEM YHUBEPCATIbHBIMU
MI03HABATEJIbHBIMU 1€ CTBUSIMU, YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMHU, YHUBEPCAIbHBIMU PETYJISTUBHBIMU J€HCTBUAMU.
1) VYHuBepcajbHble MO3HABaTEJIbHbIE JeHCTBUS, oOecrneynBaoT (OPMUPOBAHME Oa30BBIX KOIHUTHBHBIX IPOLIECCOB O0YyYarOLIMXCS
(OCBOCHHE METO/IOB MTO3HAHUSI OKPYKAIOIIEr0 MUPA; IPUMEHEHHE JIOTHUECKUX, UCCISI0BATENILCKUX OMepalnii, yMeHuil padboTaTh ¢ MH(pOpPMALIUEH ).
ba3oBble noruueckue qenCTBUs:
— BBIABISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX OOBEKTOB, MOHSATHH, OTHOIIEHUM MEXAY IMOHATUAMH;
bopMyTHpOBATH ONpENeNeHHs MOHSATHI, YCTaHABIMBATH CYIIECTBEHHBIA MpPU3HAK KiIaccU(UKAIMHM, OCHOBAHUS AN OOOOMICHUS U
CpaBHEHHUS, KPUTEPUH MPOBOIMMOTO aHAIN3a;
— BOCHPHUHHUMATh, (OPMYIUPOBATH M NMPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHbIE U OTpULIATEIbHbIC, EANHUYHBIC, YaCTHBIE U 00IIHE;
YCIIOBHBIE;
— BBIABJIAATh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOpEUUs B (DAKTax, JaHHBIX, HAOMIOAEHUSIX W YTBEPKACHUSAX;
npeJaraTb KpUTEPUHU JJIs BBISIBJIIEHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;
— JleNaTh BBIBOBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U UHAYKTUBHBIX YMO3aKJIIOUEHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
— MPOBOJUTH CAMOCTOATEIBHO JOKa3aTeJIbCTBA MAaTEMaTUYECKUX YTBEp)KIEHUH (NpsiMble M OT MPOTUBHOIO), BBICTPaUBAThH
apryMeHTaluIo, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPBI;
— 000CHOBBIBaTh COOCTBEHHBIE CY>KEHUS U BHIBOIBI;
— BBIOMpATH CIOCO0 perieHus yueOHo 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIIEHUS, BEIOUPATh Hanboiee MOAXOASAIIHNI C y4ETOM
CaMOCTOSITENIHO BbIJEIEHHBIX KPUTEPHUEB).
BbazoBrle nccienoBaTeabCcKue 1€ CTBU:
— HCIIOJIb30BAaTh BOMPOCHI KAaK MCCIENOBATEIbCKUN HMHCTPYMEHT MO3HAHUS, (OPMYIHMPOBATH BOMPOCH], (PUKCUPYIOIIUE MPOTHBOPEUHUE,
npobJieMy, yCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOpMUPOBATH THIIOTE3Y, ApT'YMEHTUPOBATh CBOIO MO3UIUIO, MHEHHUE;
— MPOBOJUTH CaAMOCTOSITENBHO CIIJIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEJOBAHUE IO YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro
00BeKTa, ABJIEHUS, IPOLIECCA, BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00BEKTaMHU, IBJICHUSIMHU, ITPOLIECCAMY;



CaMOCTOSTENILHO (POPMYIHPOBaTH OOOOIIEHUS W BBIBOJBI MO pe3yjibTaTaM MPOBENEHHOIO HAOIIOJICHUsI, MCCICNOBAHMS, OIICHUBATH
JIOCTOBEPHOCTb MOJIYYCHHBIX PE3yJIbTATOB, BEIBOJOB H 0000IIIEHUI;
MIPOrHO3MPOBAaTh BO3MOKHOE pa3BUTHE MPOIECCca, a TAKKE BbIIBUTATh MPEAION0KEHHS O €r0 pa3BUTHH B HOBBIX YCIIOBHUSX.

PaGoTa ¢ nndopmarnueii:

2)

BBISBJIATD Ae(UIUTH MH(OpMAIIUU, TaHHBIX, HEOOXOIMMBIX JJI OTBETAa HA BOMPOC U JJIs PEIIEHUS 3a/]auH;

BBIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIHIO
Pa3IUYHBIX BUJIOB U (DOPM NIpEICTABIICHHS;

CTPYKTYpUpPOBaTh HHGOPMAIINIO, TPEICTABIATH €€ B Pa3IMYHBIX popMax, WILTIOCTPUPOBATH I'paUyuecKy;

OLICHMBATh HaA&KHOCTD MH(POPMALINH TI0 CAMOCTOSITETIHFHO CPOPMYIMPOBAHHBIM KPUTEPHUSIM.

YHuBepcaibHble KOMMYHUKATHBHbIE 1EUCTBUS, 00€CIEUNBAIOT C(POPMUPOBAHHOCTH COL[MAIbHBIX HABBIKOB 00 yUaIOLIHXCS.

OO01enue:

BOCHPUHUMATh U (GOPMYJIUPOBATH CY>KEHHSI B COOTBETCTBUH C YCIOBUSAMH U LEISAMHU OOLICHHUS;

SCHO, TOUHO, IPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMMCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS 110 X0y pPEUICHUs 3a/1a4H,
KOMMEHTHPOBATh MOJIYYEHHBIH pe3yibTaT;

B XOZ€ OOCYXIEHMs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbl, MpOOJEMbl, pelaeMol 3a1adM, BBICKAa3bIBaTh HJIEH,
HalleJICHHbIE Ha ITOUCK PEILCHHUS;

COIIOCTAaBJIATH CBOM CY)KJIEHUS C CY)KJIEHUSMU APYTUX YUAaCTHUKOB AHAJOra, 0OHapyXKUBaTh pa3jMunue U CXOJACTBO MO3ULINKI;

B KOppeKTHOU popme GpopMyIHpoBaTh pa3HOIIacusi, CBOU BO3PAKEHUS;

IPEACTABIIATH PE3YJIbTAThl PEILICHUS 3a1aUH, SKCIIEPUMEHTA, UCCIIE0BaHus, IPOEKTA;

CaMOCTOSITENIHO BHIOMPATh (JOpMaT BHICTYILJICHHS C YUETOM 3a7a4 MPE3EHTAMU 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, pachpenensiTb BHIbl paloT,
JIOrOBapuBaThCsl, 00CYXAaTh MPOLIECC U Pe3yIbTaT pabOoThl; 000011aTh MHEHUS HECKOIbKHX JIIOJIEH;

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

BBITNOJHATD CBOIO YaCTh PabOThI U KOOPIAMHUPOBATH CBOM JAEUCTBUS C IPYTMMH YJI€HaMU KOMaH/Ibl; OLIEHUBATh Kaue€CTBO CBOETO BKJaaa
B OO POJYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YHACTHUKAMH B3aUMOECHCTBHSL.

YHuBepcabHbIE PETYJIATUBHBIE ASHCTBUS, 00ecedynBal0T (POPMUPOBAHNUE CMBICIOBBIX YCTAHOBOK U JKU3HEHHbBIX HABBIKOB JINYHOCTH.

CamoopraHusanusi:

COCTaBJIATh IUIAH, AJTOPUTM pEHICHHUS 3a/ladyd, BBHIOMPATH CHOCOO pEIICHHs] ¢ y4E€TOM HUMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(opMaIuu.

CaMOKOHTpOJIb:

BJIaJIETh HABbIKAMHU II03HABATENBbHOM pedeKcuu KaK OCO3HAHUS COBEpLIAEMbIX JEUCTBUH W MBICIUTENBHBIX IPOILIECCOB, HX
pe3yIbTaTOB;
BJIAJIETh CIIOCO0AMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLlEcca U pe3yibTaTa PelIeHUs] MaTEMAaTHYeCKON 3a/1auH;



— IPEIBHIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4yd, BHOCUTh KOPPEKTUBBI B EATEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENbCTB, JAHHBIX, HAl/IGHHBIX OIINOOK, BBISABJIEHHBIX TPYAHOCTEH;
— OLIEHMBAaTh COOTBETCTBHE pe3yjibTaTa LEJIU M YCIOBUSAM, OOBSICHATh NPUYUHBI JOCTHXKEHMS WM HEIOCTH)KEHHS pPe3yIbTaToB
JeSITeIbHOCTH, HAXOAUTh OIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.
I[MPEAMETHBIE PE3VJIbTATBI
[TpenmeTHBIEC pe3ynbTaThl OCBOEHUS pabouell CHHXpOHM3UPOBAHHOM pabouel mporpammbl 10 MaTeMaTHKe ImpencraBieHsl s 10 kimacca B pamMkax
KypcoB «Anrebdpa 1 Havasa aHanu3a» U «l'eoMeTpus».
CUHXPOHU3MPOBAHHAAA ITPOTPAMMA YYEEHOT'O KYPCA «AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» JIJIA
BA30BOTI'O U YTJIVYBJIEHHOI'O YPOBHEM
HEJIM U3YUYEHWA YUEBHOI'O KYPCA

Kypc «Anrebpa 1 Hagajia MaTeMaTHYECKOI0 aHaIN3a» SBJSETCS OJHUM U3 Haubosee 3HaUMMbIX B IPOrpaMMe CTapIliel HIKOJIbI, TOCKOJBKY, €
OJTHOI CTOPOHBI, OH O0ECIeYrBaeT MHCTPYMEHTAIbHYIO 0a3y Uil M3y4EHHUs BCEX €CTECTBEHHOHAyUHBIX KypCOB, a C APYroi CTOPOHBI, GOpMHUPYET
JIOrMYeCcKOoe U a0CTPAKTHOE MBIIIIEHHE yJalluXCcsl Ha YPOBHE, HEOOXOAUMOM JUIsl OCBOEHUSI HH(POPMATHUKH, OOLIECTBO3HAHNUS, HCTOPUH, CIOBECHO CTH
U JIpYr'uX JUCHUIUIMH. B paMkax JaHHOro Kypca ydaluecsl OBJIaJIeBalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopas (popMyIupyeT CBOU
JOCTH>KEHMSI B MaTeMaTHUeCKOH (opMme.

Kypc anreOpbl U Hayaia MaTeMaTH4eCcKOro aHaju3a 3aKiaJblBaeT OCHOBY JJIs YCIEIIHOI'O OBJIAJICHUS 3aKOHAMH (HM3UKH, XUMHH, OHOJIOTHH,
IOHUMAaHMS OCHOBHBIX TEHICHLUMH pa3BUTUS 3KOHOMHMKHM U OOLIECTBEHHOW >KM3HM, MO3BOJISIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJb30BaTh UX JJIs JajbHEHIIEro oOpa3oBaHMUs U B IOBCEAHEBHOM *XM3HHM. B Toxe Bpems OBiajeHHE
aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKLIMSIMU ajareOpbl M MaTeMaTHYEeCKOro aHajiu3a pa3BUBAeT yMEHHE HaxOJUTh 3aKOHOMEpPHOCTH,
00OCHOBBIBaTh HCTHHHOCTb, JOKa3bIBaTh YTBEPXKJIEHHUS C IOMOIIBIO HHIAYKIMM U pacCyXJaThb I€AYKTUBHO, HCIOJIb30BaTh 0000IIeHHE H
KOHKPETH3allHIo, a0CTparupoBaHue U aHAJIOTHIO, POPMHUPYET KpeaTUBHOE M KPUTUUECKOE MBIIIJICHHE.

B xone n3yuenust kypca «Airedpa ¥ Hadajga MaTEMaTUYECKOrO aHAJIN3a» y4YallHecs IOJy4YaroT HOBBIM ONBIT PElICHUs] NPUKIATHBIX 3a]ad,
CaMOCTOSATEJIBHOTO ITOCTPOEHUSI MATEMATUYECKUX MOZEJIEH peallbHbIX CUTyallUid, HHTEPIPETALUN MTOITYyYEHHBIX PEIICHUN, 3HAKOMATCSA C IPUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIJAIOIUMUCA MaTEMAaTHYE€CKMMHU OTKPBITUSIMU U UX ABTOPAMH.

Kypc obnagaer 3HaYMTEIbHBIM BOCHUTATEIbHBIM IOTEHLMAIOM, KOTOPBIH peanau3yercss Kak uepe3 y4eOHBI MaTepual, CloCOOCTBYIOIIMN
(OpPMUPOBAHUIO HAyYHOI'O MHPOBO33PEHMs, TaK W uepe3 clelu(uKy ydeOHOH NeATeNbHOCTH, TpeOyIoLed MpOoJOoJDKUTEIbHON KOHIIEHTpaLuu
BHUMAaHHs, CAMOCTOSITEIbHOCTH, aKKyPaTHOCTU M OTBETCTBEHHOCTH 3a IOJyUEHHBIN pPe3yJIbTaT.

B ocHoBe MeToauku 00yueHus anredpe U HayajaaM MaTEMaTHYECKOr0 aHAIN3a JIEKUT ACSTEIbHOCTHBIN NPUHIUI 00y EHHUS.

B crpykrype kypca «Anredpa U Hadaja MaTEMAaTHYECKOI'O aHAIN3a» MOKHO BBIIEIUTH CIEAYIOIIUE COAEpPKATEeIbHO-METOINYECKIE JIUHNUH:
«Yucna u BerauciaeHus», « OyHKuuu u rpadpukn», «YpaBHEHUS U HepaBeHCTBay, «Havana maTemarnyeckoro ananusay, « MHOXecCTBa U Jlorukay». Bee
OCHOBHBIE COZIEP)KATEIIbHO-METOAMYECKHE JIMHUM M3Y4aroTCs Ha MPOTSDKEHUU JBYX JIET OOY4YEeHHUS B CTaplIel IIKOJIe, €CTECTBEHHO JOMONHSA JIPYT
Jpyra ¥ IOCTENEHHO HAChIAsACh HOBBIMM T€MaMHU M paszaenaMu. MOXKHO ¢ yBEPEHHOCTbIO CKa3aTh, YTO JAHHBIM KypC SIBISETCS MHTETPATHBHBIM,
IIOCKOJIBKY 00BEAMNHSET B cebe cofepKaHie HECKOJIbKUX MaTeMaTHy eCKUX AUCIUIUINH, TAKUX KaK ajaredpa, TpUrOHOMETpH s, MAaTeMaTHIeCKUI aHalu3,
TEOpHUsI MHOXECTB, MaTeMaTu4eckas Jioruka u ap. [To Mepe Toro kak yvariuecs OBJIaJeBalOT BcE OoJiee MUPOKUM MaTEeMAaTHYECKUM anlapaToM, y HUX
MoCJIeIoBaTeNbHO (OPMUPYETCS M COBEPIICHCTBYETCSl YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeNIb PEalbHOW CHTyallud, NPUMEHSATh 3HaHUS,
MOJyYeHHbIE TIPU M3YyYEHUH Kypca, JJi pelIeHUs] CaMOCTOSTENbHO cOPMYIMPOBAHHON MaTeMaTHYeCKOW 3a/ayu, a 3aTeM MHTEPIPETUPOBATH CBOM



OTBET.

CopnepxkatenbHO-MeToAuYecKast TUHUS «Hucna v BblYMCIEHUS» 3aBepiuaeT (OpMUPOBAHNE HaBBIKOB MCIIOJIb30BAHMS 1CHCTBUTEIbHBIX YK CEl,
KOTOpoe OBIJIO0 HauaTO B OCHOBHOH mmikosie. B crapmieil mxone Ha 6a30BOM ypoBHe oco0oe BHHMaHHE ynemsercs (OPMHUPOBAHUIO IMPOUHBIX
BBIYUCIMTEIbHBIX HABBIKOB, BKIIOYAIONIMX B ce0sl MCMOJb30BAaHUE pPa3IMYHBIX (OPM 3aMUCH ACHCTBUTEIBHOI'O YHWCIA, YMEHHE PpalOHAIBHO
BBIMOJHATD JCUCTBUS C HHMMH, JelaTh NPUKUAKY, OIEHMBaTh pe3ynpraT. OOyuarommecs IOJy4alOT HaBBIKM NPUOJMDKEHHBIX BBIYUCICHHM,
BBIMOJIHEHUS JEHUCTBUIl C YMCIaMM, 3allMCAaHHBIMU B CTAaHJApTHOM (opMme, MCIOJIb30BAHHUS MaTeMaTHUYECKUX KOHCTAHT, OLIEHWBAHUS YHUCIIOBBIX
BBIPAKECHUH.

Ha yray0ienHom ypoBHe ocoboe BHHUMaHUE yJemsercss (pOpMHUPOBAHUIO HABBIKOB DPALlMOHAJIBHBIX BBHIYMCIEHHH, BKJIIOYAIOIIUX B ceOs
UCTIOJIb30BAaHUE PA3IMYHBIX (OPM 3alUCH YHCIa, YMEHHE JeaTh MPUKHJIKY, BBIMOJHATH NMPUOMMKEHHBIE BBIUMCIECHUS, OIEHHBATh YHCIIOBBIC
BBIPOKEHHS, padoTaTh C MaTeMaTHUYECKUMHM KOHCTAaHTAMH. 3HAKOMBIE YYAlIUMCS MHOXXECTBA HATypaJbHBIX, LENbIX, PAlHOHAIBHBIX U
JIeWCTBUTENBHBIX YHCEN JOMOJHIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCeN. B KakIOM M3 3THX MHOXECTB PacCMaTPHUBAIOTCS CBOWCTBEHHBIE MY
crienu(puUecKue 3a1a4 U ONepalyuu: JejieHHe Halleslo, OlepUpPOBaHNE OCTATKAMU Ha MHOXKECTBE II€JIbIX YHCENl; 0COObIe CBOMCTBA PAalliOHAJIBHBIX U
UPpaLMOHAJIBHBIX YHCEN; apU(pMETHUYECKUE OIepaliy, a TaKKe H3BJICUCHHE KOPHS HATypajbHOM CTENEeHM Ha MHOXKECTBE KOMILJIEKCHBIX YHCel.
bnarogapss mocnenoBaTeNbHOMY pPAaCIIMPEHHIO Kpyra HCIONb3YEMBIX YHMCEI M 3HAKOMCTBY C BO3MOXHOCTSIMM HX NPUMEHEHUs JUIsl PeLIeHUs
pa3IMyHbIX 3a7a4 (GOPMHUPYETCS NPEACTaBICHUE O €AMHCTBE MAaTEMAaTUKU KaK HayKd U €€ pojM B MOCTPOCHUU MOJEJNIeH peaJbHOro MHpa; HIMPOKO
UCIOJIb3YIOTCSl 00001IeHNE M KOHKPETU3ALIUS.

Jluaust «YpaBHEHUS M HEPAaBEHCTBA» peajn3yercss Ha MPOTSHKEHUH BCEro OOydeHMs B cCTaplledl IIKoJe, MOCKOJIbKY B Ka)XJOM pajsjele
[TporpaMMbl MpeTyCMOTPEHO peIlleHHe COOTBETCTBYIOMIMX 3anau.B pesynbprare ywammecs Ha 0a30BOM M YIJyOJIEHHOM YPOBHE OBJIAJICBAIOT
Pa3IUYHBIMUA METOJIAMH PpEIIEHHs] PALMOHAJBbHBIX, MPPAMOHAIBHBIX, TOKA3aTEIbHbIX, JIOTApU(MHUECKHUX M TPUTOHOMETPUYECKUX YpPaBHEHHI,
HEpaBEHCTB M CHUCTEM, a TaKXKe 3ajad, coAepKallux napaMmerpbl. [lomydueHHble yMEHHUS LIMPOKO HCIHOJB3YIOTCA MPH HCCIETOBAaHMM (PYHKIMHA C
MOMOIIIBIO TTPOM3BOAHOM, NMPU pEIIeHUH MPUKIAIHBIX 3a7ad U 3a/ad Ha HAXOXJACHHE HAauOOJBbIIMX M HAUMEHbIIMX 3HaueHud (yHkuuu. J{aHHas
cofiepKaTeNbHas JIMHUS BKJIOYaeT B cebs Takke (popMHpoBaHHME YMEHUH BBINONHATH pacdyérsl mo ¢dopmynaMm, Mpeodpa3oBaHMs PalMOHAIBHBIX,
UppallOHATIbHBIX W TPUTOHOMETPHMYECKUX BBIPAXKEHUH, a TakKe BBIPAKEHUH, coJep)KalMX cTerneHu H Jjorapudmel. brmaromaps usydenuto
anredpanvyeckoro MaTepraia MPOUCXOIUT JalbHEHIIee pa3BUTHE AJTOPUTMUYECKOT0 M a0CTPaKTHOTO MBILIUICHHUS y4daIiuxcs, pOpMUPYIOTCS HABBIKA
JeTyKTUBHBIX PACcCyKACHUH, paOOTHl ¢ CHMBOJIBHBIMU ()OPMAaMHU, MPEICTABICHNS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJI€ PABEHCTB M HEPABEH CTB.
Anrebpa mpennaraet 3GQeKTHBHbBIE MHCTPYMEHTHI JUIS PELICHUs MPAKTHUYECKUX W ECTECTBEHHOHAYYHBIX 3a/1a4, HAIJIAHO JIEMOHCTPHPYET CBOM
BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepxatenbHo-MeToauueckas JUHUA «DyHKIMM W Tpa@UKU» TECHO NEpenseraercs ¢ APYTUMH JUHUSAMU Kypca, ITOCKOJbKY B KAaKOM-TO
CMbICJIe 3a7aéT IOCIEe0BaTeNbHOCTh M3y4eHMs MaTepuasa. lM3yueHue CTEneHHOW, MOoKa3aTelbHOHM, JIOrapu(MUYecKol M TPUTOHOMETPUYECKUX
(GyHKIM, UX CBOWCTB U rpa)uKoB, UCIIOJIb30BaHUE (PYHKIUHI A peLIeHUs 3a/1a4 U3 APYruX y4eOHbIX IPEAMETOB U peasibHOM )KU3HU TECHO CB SI3aHO
KaK ¢ MaTeMaTU4YECKUM aHaJIM30M, TaK U C PELICHHEM ypaBHEHUM M HepaBeHCTB. IIpu 3ToM Oosblioe BHUMaHUE yaensercs GOpMUPOBAHUIO YMEHUS
BbIpaxkaTb (popMynaMu 3aBUCUMOCTH MEXAY Pa3IMYHBIMU BEJIMYMHAMH, UCCIIEN0BATh MOJIydeHHbIe (PYHKIUHU, CTPOUTh UX rpaduku. Marepuan sToi
COZIepKaTeNIbHOM JIMHUHN HalleJIeH Ha pa3BUTHE YMEHUI U HaBBIKOB, TO3BOJISIIOIINX BbIpakaTh 3aBUCUMOCTH MEXAY BETMUMHAMU B pa3IMyHON (opme:
aHAJIMTUYECKOH, rpadudeckoil n cmoBecHol. Ero nusydenue crnocoOCTByeT pa3BUTHIO aITOPUTMUYECKOTO MBIIUICHUS, CHOCOOHOCTH K 0000IICHNIO U
KOHKPETH3allU1, UCI0JIb30BAaHUIO aHAJIOTHH.

ConepxatenpHas JmHHS «Hadana MareMaTnyeckoro aHaim3a» IO3BOJIET CYHNIECTBEHHO PACIIMPUTh KPYr KaKk MaTeMaTHYeCKUX, TaK U



NPUKIAIHBIX 337a4, JTOCTYIHBIX NIKOJbHUKAM, TaK KaK Y HHUX MOSBJIICTCS BO3MOXXHOCTh CTPOUTH TpaUKH CIIOKHBIX (YHKIHH, ONPENSIsITh UX
HanOONbIINE W HAaWMEHBIIME 3HAYCHUS, BBIYUCIATH IUIOMAAM (GHUTYp W OOBEMBI TEJl, HAXOJUTh CKOPOCTH M YCKOpPEHHs mpoueccoB. JlaHHas
cofiep)KaTeNbHas JIMHHS OTKPBIBAET HOBBIE BO3MOXHOCTHM MOCTPOCHHUS MAaTEMAaTHUYECKUX MOJeJeld pealbHbIX CUTYyalluid, MO3BOJISIET HAXOIUTh
HAWIydlllee pEIIeHHE B TMPUKIAJHBIX, B TOM YHCIIE COIUALHO-DKOHOMHYECKHX, 3a/JadaX. 3HAKOMCTBO C OCHOBaAaMHM MaTeMaTHYECKOrO aHajm3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO, (POPMALHO-IIOTHYECKOTO U KPEATUBHOTO MBIIIICHHS, (JOPMUPOBAHUIO YMEHUN PaClO3HABATH MPOSBICHHS
3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE M UCKYCCTBE. YYalrecst y3HAIOT O BBIAAIONIMXCS Pe3yJIbTaTax, MOJYyYSHHBIX B XOJIE€ Pa3BUTHS MaTEMAaTHKH KaK
HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-METOIMYECKast JTMHUS «MHOXECTBa U JIOTHKa» BKJIIOYAET B ceOs JIEMEHTHl TEOPUHM MHOXKECTB M MAaTEMAaTUYECKOH JIOTUKH.
TeopeTHKO-MHOXKECTBEHHBIC TPECTABICHHUS MPOHMU3BIBAIOT BECh KypC IIKOJBHONH MaTeMAaTHKH W Mpe[JaraloT HanOojee YHUBEPCAIbHBIA S3BIK,
00BEIMHSIONINI BCE pa3lelibl MATEMATHKU U €€ MPUIIOKEHUHN, OHU CBS3BIBAIOT pa3HbIE MATEMATHYECKHE UCIUIUIMHBI U MX TPHJIOKEHUS B €IUHOE
nenoe. [103ToMy BaKHO AaTh BO3MOXHOCTh IIKOJIBHUKY MTOHUMATh TEOPETHKO-MHOKECTBEHHBIN SI3BIK COBPEMEHHOW MaTEeMaTUKH M UCIOJIb30BATh €ro
JUISL BBIpaXKEHUSI CBOMX MBICJEH. J{pyruM BaxKHBIM IPU3HAKOM MAaTEMAaTHKU KaK HayKH CJIeAyeT IPU3HATh CBOMCTBEHHYIO €l CTPOroCTh OOOCHOBAH Ui U
ClIeZIOBaHME OIMpENeNEHHBIM MpaBUIaM MOCTPOCHUS J0Ka3aTelbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MaTEMaTHUYECKON JIOTUKU CIIOCOOCTBYET Pa3BUTHIO
JIOTMYECKOT0 MBIIUICHUSI yYalIuXcsl, TO3BOJISET UM CTPOUTH CBOM PACCYXKJICHHUS Ha OCHOBE JIOTHYECKHX MpPaBUil, (OPMUPYET HABBIKH KPUTHUECKOTO
MBIIUICHUS.

B kypce «Anrebpa m Hayajla MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOIECIMPOBAHUS, KOTOPHIE NMPH3BAHEI
croco0cTBOBaTh (P OPMUPOBAHUIO HABBIKOB IIOCTPOEHUSI MOJEJIEH peaslbHbIX CUTYallui, CCIIEIOBAHUS 3TUX MOJIEJIeH ¢ MOMOIIBIO anmnapara airedpbl 1
MaTEeMaTUYECKOT0 aHaJM3a, HHTEPIpPETallui MOTYyYEeHHBIX Pe3yJbTaToB. Takue 3aJaHus BIUICTEHBI B KaXIbId U3 pa3nenoB IIporpaMmebl, MOCKOIBKY
BECh MaTeprall Kypca MIHUPOKO MCIOIb3yeTCs IS pelIeHus MPUKIAJAHBIX 3a1a4. [Ipy pemeHnn peatbHbIX MPaKTUYeCKUX 3a7a4d YJalluecs: pa3BuB aloT
HAOIIIOJaTeNIFHOCTh, YMEHUE HAaXOJUTh 3aKOHOMEPHOCTH, abCcTparupoBaThcs, UCMOIb30BATh AHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH MPOOIEMY.
JlesrenbHOCTh TI0 (POPMHUPOBAHHIO HABBIKOB PEHICHUS MPHKJIATHBIX 3a/1a4 OPraHU3yeTcsl B MpOoIecce M3YYeHUsI BCeX TeM Kypca «AireOpa W Havala
MaTeMaTUYECKOT0 aHaJIH3ay.

CornacHo yue6HOMY Tuany B 10xnacce nzydaercs yueOHbINH Kypc «Anredpa U Havajga MaTeMaTHUYE€CKOrO aHAJIM3a», KOTOPBIA BKJIIOYAET B ce0s
CIIEAyIOINe OCHOBHBIC pa3ienbl colnepkanus: «YUucina W BBUUCIECHUS», «YpaBHEHUS WM HepaBeHCTBa», «DyHkimuu u rpadukm», «Hagama
MAaTEeMaTUYECKOr0 aHaamn3a», « MHOXKECTBA U JIOTHKA.

B yueOHOM mniaHe Ha M3yueHHE Kypca aiareOpbl M Hayajdl MAaTEMaTUYECKOro aHajiu3a Ha 0a30BOM YPOBHe OTBOJUTCS 2 y4eOHBIX daca B
HEJIeII0, Bcero—68 yueOHBIX 4acoB.

Ha u3yuyenue yriy0JéHHOro xkypca anredpsl U Hadan mMaTeMatudeckoro aHanusa B 10 orBoautca 4 y4ueOHBIX Yaca B HENETI0 B TeYEHHUE
Ka)XJI0T0 roja o0ydeHusi, Bcero —136 y4eOHbIX YacoB.

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

OcBoenue yueOHOro Kypca « Anredpa u Hadajaa MaTEMaTHIECKOTO aHAJIM3a» Ha YPOBHE CPEIHEro oomiero oopa3oBaHus JOHKHO 00eCeurBaTh
JOCTH)KEHHE CIEeYIOIIMX MPEAMETHBIX 00pa30BaTENIbHbBIX PE3YIbTaTOB:

ba3oBblii ypoBeHb

Yucna v BEIYUCICHUS

— OmnepupoBaTh MOHATUSIMU: PAIIMOHAILHOE U JEHCTBUTEILHOE YHCII0, OOBIKHOBEHHAS U AECSITHYHAS IPOOH, TIPOICHTHI.
— BoInonHATE apugMeTHYecKUe Onepariy ¢ PAlMOHATBHBIME U JICHCTBUTEIbLHBIMUA YHCIIAMHU.



— BpinonsATh npuOAMKEHHBIE BHIYUCICHHS, HCIOJIb3YS IPaBUJIa OKPYIJIEHHS, J1e]aTh IPUKHUIKY U OLIEHKY pe3yJibTaTa BbIYMCIECHUI.

— OmnepupoBaTh MOHATUAMH: CTEIIEHb C LIEJIBIM [T0Ka3aTeleM; CTaHAapTHas (opMa 3aliCH JeHCTBUTENBHOIO YHCia, KOPEHb HATYpaIbHOM
CTENEHH; MCIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCH AW CTBUTENBHBIX YHCEI JUIS PELICHUs MPAKTUYECKUX 3a1ad M IPEeACTaBICHUS
JAHHBIX.

— OmnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC W TaHI'€HC IPOU3BOJIBHOTO yTja; HCHOJb30BaTh 3alHCh IMPOU3BOJBHOIO yIja uepes
0o0paTHBIE TPUTOHOMETPHUECKHE (PYHKITUH.

YpaBHEHUs U HEPABEHCTBA

— OmnepupoBaTh MOHITUSIMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO; 11€JI0€, PALlMOHAIBLHOE, UPPALIMOHAIIBHOE YpaBHEHUE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHHUE;

— BbImonHATE npeobpa3oBaHus TPUTOHOMETPUYECKUX BBIPAXKEHHUH U peIlaTh TPUTOHOMETPHUECKUE YPAaBHEHUSL.

— BpinmonHATE 1peoOpa3oBaHMs LENBIX, pallMOHAJIbHBIX M HMPPALMOHANBHBIX BBIPAXXEHUH M pellaTh OCHOBHBIE THIBI LENbIX,
palMOHAJIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

— IlpuMeHsTh ypaBHEHHS M HEpAaBEHCTBA JUJI1 PEICHUsS MaTeMaTHMYECKUX 3aJad M 3a/1ad U3 Pa3IMuyHbIX o0jacTeil HayKu W peanbHOU
YKU3HU.

— MonenupoBaTh peajbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTABIATh BbIPAXKEHMsI, YPAaBHEHHUS, HEPAaBEHCTBA IO YCIOBUIO 3ajayH,
UCCIIEIOBATh IIOCTPOSHHBIE MOJIENHN C UCIOJIb30BAHUEM arllapara ajareopsl.

OyHKIMHU ¥ rpaduKu

— OmnepupoBaTh MOHATUSIMU: QYHKIIHS, COCOObI 3aaHus (QYyHKIMHM, 0071acTh ONpeaeNeHNus U MHOXECTBO 3HaueHUM (QyHKuIMH, rpaduk
(GyHKIMH, B3aUMHO OOpaTHbIE (PYHKIIHH.

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

— MHcnonb3oBath rpadukn GyHKIMNA A5 peHIeHUs] YpaBHEHUI.

— CtpouTh 1 UMTaTh TpadUKN TUHEHHON QYHKIINH, KBaAPATUUHON QYHKIIMHU, CTETICHHON (YHKIIMH C LEJbIM ITOKa3aTeNeM.

— MHcnonb3oBath rpaduku GYHKIUH AJIS1 CCIENOBAHUS IPOLIECCOB U 3aBUCUMOCTEH MPH PEIICHUH 33/1a4 U3 APYTUX yuyeOHBIX IPEAMETOB
U peasbHOM JKU3HU; BhIpaXKaTh (HOpMyJiaMH 3aBUCUMOCTH MEXy BEJIMUMHAMHU.

Hayayia MaTeMaTu4ecKkoro aHaausa

— OmnepupoBaTh NOHATHAMHU: [10CIE10BATEIbHOCTD, apu(pMeTHUecKas U TeOMeTpUYecKas IPOrpeccuu.

— OmnepupoBath MOHATUAMH: OCCKOHEYHO YOBIBAIOIIAsl TEOMETPUUYECKAsi MPOrpeccusi, CyMMa O€CKOHEUHO yOBIBAIOIICH T€OMETPHIECKOM
IIPOTPECCHUH.

— 3ajaBaTh 0CIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU

— MHcnosb30BaTh CBOMCTBA MOCJIEI0BATENBLHOCTEN U IPOTPECCH ISl PELICHH I PeaibHbIX 3a4a4 MPUKJIAJHOIO XapaKTepa.

MHoecTBa U JIOTHKa
OnepupoBaTh NOHATUSIMH: MHOXKECTBO, OIIEPALIMU HAJ MHO)KECTBAMHU.

— Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN aImapar [yl ONMMCAHMs PEAJIbHBIX IPOLIECCOB U SABIEHUM, IPU PEIIEHUN 3a7a4d U3 APYTrux
y4eOHBIX MPEAMETOB.

— OmnepupoBaTh MOHATUSMU: ONpEAEIeHIE, TEOpEMa, CIEICTBHIE, J0Ka3aTEIbCTBO.



Yrayb6aeHHblii ypoBeHb
Yucia ¥ BEIYHCIICHUS

CB00OOIHO OIEepUPOBATH MOHATUSAMH: PALIMOHATIBHOE YUCIIO0, OECKOHEUHAs MepuoanYecKast ApoOb, MPOLEHTHI; UPPALlMOHATIBHOE YHCIIO;
MHOKECTBA PallHOHAJILHBIX U NEHCTBUTEIBHBIX YU CEI; MOAYJb 1€ CTBUTEIBHOIO YUCIIA.

[TpuMeHATH APOOU M MPOLIEHTHI IS PEILeHUs TPUKJIAIHbIX 33a]1a4 U3 pa3IMyHbIX OTpaciell 3HaHUM U peanbHOMN KU3HH.

[TpumeHATs TPUOIMKEHHBIE BHIYMCIICHUS, TPaBUiIa OKPYTJIEHUS, IPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUH.

CB00OAHO OnEepHUpoBaTh MOHSATHUEM: CTENEHb C LIEJIbIM I1OKA3aTEJIEM; HCIOJIb30BaTh MOAXOAAINLYI0 (OpMY 3allUCH AEHCTBUTEIBHBIX
YqyUCeJl A1l peIIEHUS] TPAKTUYECKNX 33714 U MPEJCTABICHUS JaHHBIX.

CB00OAHO OMepupoBaTh MOHATHEM: apPUPMETHUECKUN KOPEHb HATypaIbHOM CTENEHH.

CB00OAHO OnepUpOBaTh NOHATHEM: CTEIIEHb C PAllMOHAJIbHBIM 10KA3aTEIIEM.

CB00OJIHO ONEpUPOBATH MOHATHIMU: JIOrapudM YKcia; JECITUYHbIE U HATYpajIbHbIE JOrapru(pMBbl.

CB00OOIHO OMEpUPOBATH MOHATHIMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOIO apryMeHTa.

OnepupoBaTh NOHATUSMU: APKCUHYC, apDKKOCUHYC U apPKTAHT €HC YU CIOBOr0 apryMeHTa.

ypaBHeHI/IH H HCPABCHCTBA

CB0OOOAHO OIEepHpoOBaTh MOHSATHIMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIC YPAaBHEHHS M YPaBHEHHUS -CIEJCTBUS,
pPaBHOCHJIbHBIE HEPABEHCTBA.

[TpuMeHATh pa3IuyHbIE METOJbl PELICHUS] PALIMOHAIBHBIX U JAPOOHO-pPAalliOHAIBHBIX YPaBHEHUI; MIPUMEHSATh METOJ MHTEpPBAJIOB JJIs
pEILIECHNS HEPABEHCTB.

CB00OOTHO OMeprpPOBaTh MOHATUSAMH: MHOTOWIECH OT OJJHOM MEPEMEHHOW; MHOTOWIEH C LENBIMH KO3 (PUIIMEHTAMU, KOPHU MHOTOUJICHA;
IIPUMEHATH J1€JICHHE MHOIO4YJIEHa Ha MHOT'OUJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pemenns 3agad.

CB00OAHO ONEepHpOBaTh MOHITUSIMU: CHCTEMa JIMHEWHBIX YpaBHEHHH, MaTpUIIA, ONPEAETUTENb MATPUIBI 2 X 2 U ero reOMeTpUUYECKUu
CMBICJI; UCIIOJIb30BATh CBOMCTBA OMpPENEIUTENsS 2 X 2 171 BBIYMCIIEHUS €r0 3HaUEHUs], IPUMEHSATh OMPEAESIUTEIN JJIsl PEIIEHUS CHCTEMBI
JMHEHHBIX yPaBHEHUH; MOJCIUPOBATh pEalbHbIE CUTYallUH C ITOMOLIBIO CHCTEMBI JIMHEWHBIX YPAaBHEHMM, UCCIE0BATh TIOCTPOCHHBIE
MOJIENIU C ITOMOLIBIO MATPULL U ONPEAEIUTENEH, UHTEPIPETUPOBATH MTOJTYUEHHBIN pe3yibTart.

Hcnonb30BaTh CBOMCTBA AEHCTBUN ¢ KOPHAMU ISl Pe0Opa30BaHUs BhIPAKCHUH.

BoimonHsaTs npeo6pa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COAEPKALUX CTENEHU ¢ PalliOHAJIbHBIM [10Ka3aTEJIEM.

Hcnonb3oBaTh cBONCTBA JorapuGpMoB A1 Ipeodpa3oBaHus J0rapu(PMUUECKUX BbIPAKEHU.

CB00OAHO omepupoBaTh MOHATUAMH: HPpPALMOHANIBHBIE, MOKA3aTENbHbIE U Jorapu@MUUYEcKue YpaBHEHHS; HaXOIUTh UX PEIICHUs ¢
IIOMOILBIO PABHOCUJIBHBIX ITEPEXO0A0B WIN OCYIIECTBIISAS IPOBEPKY KOPHEH.

[TprMeHATh OCHOBHBIE TPUTOHOMETpHUUECKUE (POPMYIIBI JIJIs Tpeo0pa3oBaHUsl TPUTOHOMETPHUUECKUX BbIPAXKEHUH.

CB0OOOIHO OmepUpoOBaTh MOHATHEM: TPUTOHOMETPUUECKOE YPABHEHHE; MPUMEHSATh HEOOXOauMbIe GOPMYIbI A PEIICHUsT OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPABHEHUM.

MogenupoBaTh peasbHble CUTyallUM Ha SI3bIKe anreOpbl, COCTAaBIISATH BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA IO YCIOBHIO 3ajJlayH,
UCCIIE0BATh IOCTPOEHHBIE MOJIENIN C UCIIOIb30BAHUEM allrapara ajareopsl.

®OyHKIUY U TpaduKu



CB00OAHO OnepupoBaTh MOHATUAMU: (DYHKIMS, CIIOCOOBI 3aJaHUsl (YHKIIMHU; B3aUMHO OOpaTHble (YHKLHH, KOMIIO3ULMS (QYHKLUN;
rpaduk (yHKIIMH; BBITOJIHATH JIEMEHTApHBIE IPE00pa3oBaHus IparKOB (DYHKIIHIA.

CB0OOIHO oOmepupoBaTh MOHATHSAMHU: OOJACTh ONpENENICHUS M MHOXKECTBO 3HAUEHUH OQYHKUUH, HYyIH (QYHKIHH, MTPOMEXKYTKH
3HAaKOIMOCTOSHCTBA.

CB00OAHO OMepupoBaTh MOHATUIMU: YETHBIE U HEUETHBIE PYHKIIMH, TEpHOJNUEcKUe QYHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIINH,
MaKCHUMYyMbl 1 MUHUMYMBI (YHKIIMHU, HAUOOJbIlEe U HAaNMEHbIIIee 3HaUeHHe (PYHKIIMK Ha TPOMEXYTKE.

CB0OOAHO omepupoBaTh MOHATHSAMM: CTENEHHAs (YHKLUS C HATypaJbHbIM U LEJIBbIM IOKa3aTejleM, rpauK CTENEHHON (YHKIMH C
HaTypaJIbHBIM U €M IToKa3aTeNeM; Tpaduk KOpHS n-0if cTerneHu Kak pyHKIUKU 0OpaTHOM CTENEHHU ¢ HATYpaJbHbIM MTOKa3aTeseM.
OnepupoBaTh MOHATUSMU: JHMHEWHAs, KBaJpaTH4Has M APOOHO-IMHENHHas (YyHKIUU; BBIIOJHATH JJIEMEHTapHOE HCCIEeOBaHHE U
IIOCTPOEHUE UX I'paUKOB.

CB0OOAHO omepupoBaTh MOHATHSAMM: IOKa3aTelbHass M JIorapupmuueckas (yHKLHH, UX CBOICTBA M TpaUKH; UCIOJIb30BaThb HX
rpauKH JUI pelleHns: ypaBHEHUH.

CB0OOHO oOIEpUPOBaTh MOHATUSAMM: TPUTOHOMETPHUYECKAs OKPY)KHOCTb, ONPEAEJICHHE TPUTOHOMETPHUUECKUX (YHKIHUI 4MCIOBOrO
apryMeHra.

Hcnonb3oBaTh rpaduky QYHKIMHA JJIs1 UCCIIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH MPU PEIIeHUH 3a]a4 U3 APYTruX y4eOHbIX PEIMETOB
U pearbHOM JKU3HU; BBIpaXKaTh (OpMyJiaMH 3aBUCUMOCTH MEXy BEJIMUMHAMHU.

Hauanma MmaTemMaTHUEeCKOro aHajanu3a

CBOOOIHO OINEpUpPOBATH MOHATHAMU: apuPMETHYECKass U TCOMETPUUYECKasl MpPOrpeccusi, OECKOHEUHO YyOBIBAIOIIAsl reOMeTpUUIecKast
MIPOTPECCHsI; JIMHEHHBINA U AKCITOHCHIIMAJIBHBIN POCT, (OpMyJia CIIOKHBIX MTPOIIEHTOB; UMETh MPECTABICHUE O KOHCTAHTE €.
Hcnonp30BaTh NPOrpeccuu Uisl pelieHus peajbHbIX 3aa4 IPUKIIATHOTO XapaKTepa.

CBOOOZHO OMEepHUpPOBATH MOHATUSMU: MOCIEIOBATEIFHOCTD, CIIOCOOBI 3aJaHMs TOCIEIOBATEIEHOCTEH, MOHOTOHHBIE M OTPaHUYCHHBIC
MOCTIEIOBATENbHOCTH; TOHUMATh OCHOBBI 3apOXKICHNUS MAaTEMaTHUECKOI0 aHaIM3a KaK aHali3a OECKOHEUHO MaJbIX.

CB00OOIHO OMEPUPOBATH MOHATUSIMU: HETIPEPBIBHBIC (DYHKIIMH; TOYKHA pa3pbiBa rpaduka GyHKIIMHA; aCAMITOTHI Tpaduka GyHKIIUH.
CB0OOIHO onepupoBaTh MOHSATHEM: (DYHKIIMSI, HETIPEPHIBHAS HA OTPE3KE; MPUMEHSTh CBOMCTBA HENPEPHIBHBIX (GYHKUUN JUIS pelIeHUs
3azay.

CB000OAHO OmepupoBaTh MOHATUSAMU: TIEpPBasi U BTOPasi IPOU3BOIHBIC (PYHKIINHU, KacaTelbHas K rpaduky GyHKIUH.

BeraucisTe mpoOM3BOHBIE CyMMBI, MPOU3BEAEHUS, YACTHOTO W KOMIIO3UIIMU IBYX (DYHKIHI; 3HATh MPOU3BOJHBIC SJIEMEHTAPHBIX
(GYyHKIUH.

Hcnonb30BaTh TEOMETPUICCKUN U (DU3MYECKUI CMBICI TPOM3BOAHOM ISl PEIICHUS 3a/1a4.

MHokecTBa U JIOTUKA

CB000OHO OnepupOBaTh NOHATUIMU: MHOKECTBO, ONIEPALlMU Ha/l MHOKECTBAMH.

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

CB0oOOHO omepupoBaTh MOHATHSAMHU: OINpEJENECHUE, TEOpEMa, YpaBHEHUE-CIEACTBHE, CBONCTBO MAaTEeMAaTHYECKOro OO0BEKTa,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE YPAaBHEHUS U HEPABEHCTBA.



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

ba3oBbIil ypOBEHD

Yucna v BeIUMCIEHUS

Parmonanpubie urcna. OOBIKHOBEHHBIE U IECATUYHBIC APOOU, IPOI[EHTHI, OECKOHEUHbIE TIEPUOTUIECKUE TIPOoOU. ApuMETHIECKIE OIe paIuu ¢
palMOHATIBHBIMU YHCIIaMH, TpeoOpa30oBaHUS UYMCIOBBIX BbIpakeHMH. [IpuMeHeHue apoOeil M MPOLEHTOB A pPELICHHs NPUKIAIHBIX 33734 M3
pa3JIMYHBIX OTPACIEH 3HAHUI U PeabHOMN )KU3HHU.

JeiictButenbHble uucna. PanuoHanpHble W UppalyoHajbHBIE Yucna. ApHpMeTHYecKHe ONepalud C JIeHCTBUTENBHBIMH YHCIAMH.
[TpuGnukEHHBIE BBIUMCICHHUSI, TPaBUIIa OKPYTJICHUS, IPUKU/IKA U OLIEHKA pe3yJbTaTa BHIYUCICHUH.

Crenenp c mensiM mokazateneM. CranpaptHas (opMa 3ammMcH JEHCTBUTENHFHOrO ducia. Vcmonp3oBaHWE MOAXOASINEH (OpMBI 3amucu
JNEHCTBUTENBHBIX YNCEN JJIs PelIeHUs IPAKTUUYECKUX 3aa4 U MPEACTaBJICHUS JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypabHOM cTeneHu. JleficTBus ¢ apudMeTHuecKUMU KOPHIMH HaTypajJbHON CTEIEHHU.

CuHyC, KOCUHYC ¥ TAHI€HC YUCJIOBOT0 apryMeHTa. ApKCHHYC, apKKOCHHYC, aDKTAaHI'€HC YU CI0BOTO apryMeEHTa.

YpaBHEHUS U HEPABEHCTBA

ToxnecTBa U TOXKECTBEHHBIE ITPEOOPA30BaAHUSL.

[TpeoOpazoBaHue TPUTOHOMETPHUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBL.

VYpaBHEeHUE, KOPEHb YpaBHEHHUs. HepaBeHCTBO, pelieHrne HepaBeHCTBa. MeTo] MHTEPBaJIOB.

Pemienue nenbix 1 1poOHO-paliMOHAIbHBIX YPaBHEHUH U HEPABEHCTB.

Pemenue nppanroHanbHbIX YpaBHEHUN U HEPABEHCTB. PellleHrne TpUroHOMETPUYECKUX YPaBHEHUH.

ITpruMeHeHnEe ypaBHEHHI U HEPABEHCTB K PELICHUIO MaTeMaTHUECKHUX 3a7a4d U 3a7ja4 U3 Pa3IMUHBIX 00J1acTel HAYKU U PeasibHON KU3HU.

OyHKIUY U TpapuKu

®Oynkuus, cnocoOb! 3a1auus GyHkuuu. I'papuk ¢pyHkuu. BzaumHo oOpaTHbie QyHKIUH.

O6nacTh onpeaenaeHns U MHOXKeCTBO 3HaueHui ¢pyHkiun. Hymu ¢pyakinuu. [IpoMexyTku 3HaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIINU.

CrenenHasi QyHKIMS ¢ HATYpaJbHBIM U IIEIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduK KOpHS N-0if CTEMEHH.

Tpuronomerpuueckast OKpy>KHOCTb, ONPEEIIEHNE TPUTOHOMETPUUECKUX (QYHKIUN YUCIOBOTO apryMeHTa.

Hauvana matemaTtuueckoro aHaausa

ITocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHHUs IOCJIEN0BATEILHOCTEM.

MOHOTOHHBIE ITOCIEN0BATEIBLHOCTH.

Apudmerrueckas 1 reoMeTpudeckas nporpeccuu. beckoneuno yOpIBaromias reomerpuyeckas nporpeccus. Cymma 0eCKOHEUHO yObIBaroLIei
reomMeTpu4eckor nporpeccu opMmysia CI0KHBIX IPOLEHTOB. Vcnonp30BaHNe IPOrpeccu Ul PEIIEHUs PeabHbIX 3a7a4 IPUKIaJHOrO XapakTepa.

MHoOxecTBa U JIOTMKa

MHosecTBO, onepauuu Haja MHOKecTBaMHU. J(narpammel Disiepa—BeHnHa. [IpuMeHeHne TeopeTuKO-MHOKECTBEHHOTr 0 amapaTa JUisi OIUCaHUs
peaIbHBIX MPOLIECCOB U SIBJICHUMN, IIPU PEILICHUH 3aa4 U3 APYTrUX y4eOHBIX IPEAMETOB.

Omnpenenenune, TeopeMa, CIeICTBHE, 10KA3aTEIbCTBO
Yriay0JieHHBbIH YPOBEHb.

Yucna v BEIUMCIEHUS

Panmonanbuble unciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOM, MPOLEHTHI, OECKOHEUHbIE Nepuoaudeckue apoou. Ilpumenenue npobelt u



IIPOLIEHTOB JJIs peICHUs IPUKJIAAHBIX 3a]1a4 U3 Pa3IMYHbIX OTpaciied 3HAHUHU U peaabHOM KU3HHU.

JeiicTBuTenbHble yucna. PanuoHanbHble U MppalMOHAJIbHBIE YuciIa. ApuU(METHUECKHE ONEepaluu C JACHCTBUTEIbHBIMU YHcIaMU. Moayib
JEUCTBUTEIBHOIO YUCIIA U €ro cBOoMCTBA. [IpnOmmkEHHbIE BBIYMCIIEHUS, TIPAaBUJIAa OKPYTJIEHHS, TIPUKUAKA U OLIEHKA PE3YyIbTaTa BHIYUCICHU.

Crenenb ¢ 1enbM Mokaszarenem. bunom HproroHa. Vcmonp3oBaHue MOAXoAsiieid (HOpPMBI 3amucd ASHCTBUTEIBHBIX UYWCEN JJI PEHICHHS
IIPAKTUYECKUX 3a7a4 U NIPEACTaBICHUS JAHHBIX.

ApudmeTruecknuil KOpeHb HaTypajIbHOI CTETIEHU U €ro CBOMCTBA.

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

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

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOI'O apryMEHTA.

ApKCUHYC, apKKOCUHYC U apKTAHI'€HC YHCIIOBOIO apryMeHTa.

YpaBHEHUS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHblE NpeoOpa3oBaHMs. YpaBHEHHE, KOpEHb YypaBHEHHs. PaBHOCHUIIbHbIE YpPaBHEHHMsS M YpPaBHEHHs -CIIEACTBHS.
HepaseHcTBO, pellieHne HEPaBEHCTBA.

OCHOBHBIE METOJbI pPEIICHUS LEIbIX U APOOHO-pallMOHAIBHBIX YPAaBHEHMI M HepaBeHCTB. MHOrowieHbl OT OJHOW HepeMeHHOH. JleneHue
MHOI'O4JIEHa Ha MHOT'OWIEH ¢ ocTaTKoM. Teopema be3y. Muorowiensl ¢ nensiMu ko3 punuenramu. Teopema Buera.

[TpeoOpazoBaHus YK CIOBBIX BHIPAKEHUN, COIEpKAILUX CTEIEHU U KOPHH.

HppannoHanbHele ypaBHeHNA. OCHOBHBIE METO/IbI PEIICHNS NPPALMOHAJIBHBIX YPAaBHEHUMN.

IToxazaTenbHble ypaBHEHHsI. OCHOBHBIE METO/IbI PELICHUS I0KA3aTENbHbIX YPABHEHU.

[TpeoGpa3oBanue BbIpaKeHUH, coxepkamumx Jorapudmel. Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE METOJBI PELICHUS JOrapHPMUYECKUX
YPaBHECHHIA.

OcHoBHbIe TpuroHoMerpuueckue Gopmysl. [IpeodpazoBaHue TPUrOHOMETPUUECKUX BhIpaXKEHUH. Pelienne TpuroHOMeTpuueckuX ypaBHEHUH.

Pemenue cucrem NMHEHWHBIX ypaBHEHMM. MaTpuiia CUCTEMBbl JMHEHHBIX ypaBHEHHI. OnpenenuTens MaTpulbl 2 X 2, ero reoMeTpudecKui
CMBICJI M CBOMCTBA; BBIUUCICHUE €0 3HAYEHUs, IPUMEHEHHUE ONPEACNUTEN JUUIsl PEIICHUs] CUCTEMbl JIMHEHHBIX YpaBHEHUU. PereHune nmpukiaaHbIxX
3a/1a4 ¢ IOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHU. McciieqoBanue NOCTPOEHHOM MOJEIH C IOMOLIBIO MAaTPHIL] M ONIPEACIIUTEIIEH.

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

@OyHKIUYU U rpapuKu

Oyukmus, crnocoObl 3amaHus (QyHkiuu. B3aummao oOpatHbie ¢yHkiuu. Kommosunus ¢yHkiuuid. ['paduk  (yHkuum. DiemeHTapHbIE
npeoOpa3oBaHus rpaduKoOB (YHKIIHIA.

OO6nacTh onpeneneHus U MHOXKECTBO 3HaueHuid ¢yHkiuu. Hymu ¢yakmuu. [IpoMexyTku 3HaKOMOCTOSHCTBA. UETHBIC M HEYETHBIE (YHKITUH.
[Tepuonnueckue ¢pyHkuuu. [IpoMexyTku MOHOTOHHOCTH (QYyHKIMH. MakcuMymbl 1 MUHUMYMBbl (yHKUuu. Hanbombliee u HauMeHblllee 3HAUYECHUS
(GYHKLIMU HA TPOMEXYTKE.

Jlunelinas, kBagpaTuyHas U JpoOHO-TMHEWHas pyHKINU. DIeMeHTapHOe UCCIIe0BAHNE U MTOCTPOEHHE UX IpaUKOB.

Crenennasi GpyHKIHS C HATypalbHBIM U LeNbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1 rpaduk KOpHS n-Oi CTENEHU KaKk (YHKIIHU
00paTHOH CTENEHM ¢ HaTypaJbHbBIM MTOKa3aTeIeM.

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



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

@OyHKIMOHAJIbHBIE 3aBUCUMOCTH B peaJIbHBIX Mpolieccax U sBJieHUsAX. I paduku peasbHbIX 3aBUCUMOCTEN.

Havana maremaTrueckoro anaumsa

[TocnenoBarenbHOCTH, CHOCOOBI 3a/JaHUs IOCHENOBaTeNbHOCTEH. Meroax MaTeMaTHYecKOW HMHIYKIMH. MOHOTOHHBIE M OrpaHUYCHHBIE
[I0CJIEI0BATENBHOCTH. M cTOpHS BOSHUKHOBEHHUSI MaTEMATUUECKOTI0 aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJbIX.

ApudmeTtnueckas U reoMeTpuueckas nporpeccuu. beckoneuno yobIBaromias reomerpuueckas nporpeccus. Cymma 6ecKOHEUHO yObIBarolien
reOMETPUYECKON Iporpeccuu. JIMHEWHBIM U DKCIIOHEHIMAIBHBIA pocT. Hucimo €. Popmylia CI0XKHBIX IIPOLEHTOB. M Cnonb30BaHUE MPOrpecCuu s
pEeLIeHHs peabHbIX 3aJa4 MPUKJIAJHOTO XapakTepa.

HemnpepriBHbIE QyHKIIMU U UX cBoWcTBa. Touku pa3peiBa. AcuMnToThl rpadukoB ¢pyHkuuid. CBoicTBa (hyHKIMI HENPEPHIBHBIX HAa OTpE3KeE.
MeTton MHTEpBAJIOB Ul pelleHUsl HepaBeHCTB. IIpruMeHeHne CBOMCTB HENPEpbIBHBIX (DYHKIMH IS peleHns 3a1ad.

[lepBas u BTOpas npousBoAHble GyHKIUU. OnpeneneHne, reoMeTpuueckuii 1 (PU3NIECKUid CMBICT MPOU3BOJHON. Y paBHEHHE KacaTebHON K
rpaduky QyHKIUN.

[TpousBoauble 3eMeHTapHbIX GyHKIMHA. [Ipor3BogHAS CyMMBI, TPOU3BEACH U, YACTHOI'O M KOMIO3MIMU (QYHKLUH.

MHosxecTBa U JIOTHKa

MHoecTBO, onepanuy HajJ MHOXKECTBAMM M HUX CBoicTBa. [lmarpammer Oisiepa — BenHa. [IpuMeHEHHE TEOPETHKO-MHOKECTBEHHOIO
amnmnapara Jiyisl OMCaHUs peajbHbIX IIPOLECCOB U SIBIICHUH, IPU PELISHUH 3a4a4 U3 APYTUX YUeOHBIX PEIMETOB.

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






TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

10 KITACC

Ba3osblii ypoBeHnsb (70 yacoB)

Yrayo6aennsblii ypoBenb (140 yacos)

HasBanue pa3zzaena (Tembl)
(4ncno yacoB)

OcHOBHOE cozepkaHue pasjena (TeMbl)

HasBanue pa3zzaena (Temsbl) (4MCIO0
4acoB)

OcHOBHOE cofiep:kaHue pazjiena (TeMbl)

MHOK€ECTBa PallMOHAIbHBIX
W ICH CTBUTEIIHLHBIX

yrcell. ParimonanbHbIe
YpaBHEHUS U HEPaBEHCTBA
(14 9)

MHOX€CTBO, OIEpalli HaJl MHOKECTBaAMHU.
Jlnarpammsl Diinepa—BeHHa.
Panmonanbabie ynciaa. OOBIKHOBEHHBIE U
NeCSITUYHBIE APOOU, TTPOIIEHTHI,
OeCKOHEUHbIE MEPUOTUYECKUE IPOOH.
ApudmeTrueckue orneparmu ¢
pallMOHAJIBHBIMU YU CIIAMHU,
MpeoOpa3oBaHUs YUCIOBBIX BIPAKEHUH.
[IpumeHeHne ApoOeit 1 MPOIEHTOB IS
pELIEHUS TPUKIIAIHBIX 3374 U3 Pa3IMYHbIX
oTpaciel 3HaHUW U peabHON KU3HMU.
JleiicTBUTEnBHBIC YKca. ParinonanbHbIC U
MppallMOHAIbHBIE YU CIIA.
ApudmeTrueckue orneparmm ¢
NeCTBUTEILHBIMU UM CIIAMHU.
[TpuOKkEHHBIC BEIYHCIICHUS, PaBUIIA
OKPYTJICHHUSI, IPUKUJIKA U OI[€HKA
pe3yibTaTa BbIYMCICHUH.

ToxecTBa U TOXKIECTBEHHbIE
npeoOpa3zoBaHus. Y paBHEHHE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, pemieHue
HEpaBeHCTBA. MeTo MHTEpBaJOB.
Permenue nenpix u IpoOHO-paliiOHATBHBIX
YpaBHEHUU U HEPABEHCTB

MHOXXECTBO e CTBUTEIBHBIX
YHCCII.

MHOTrO4YJICHBI.

PanimonanbHbIe ypaBHEHUS U
HEpaBEHCTBA.

CucreMbl TMHEWHBIX YPaBHEHHUU
(28 1)

MHO0XECTBO, ONepalyi Ha/l MHO)KECTBAMHU
1 1X cBoicTBa. Jlmarpammsl Diliepa —
Benna. /lpumenenue meopemuxo-
MHOJHCECMBEHHO20 annapama 015 peuleHusl
3a0au.

Pannonanbabie yrcina. OOBIKHOBEHHBIE U
JECATUYHBIC APOOH, IIPOIEHTHI,
OECKOHEUHBIE TEPUOTUIECKUE JPOOH.
[IpumeHeHne ApoOeit ¥ MPOIEHTOB IS
pelIeHUs] TPUKIIAIHBIX 3aa4.
JleiicTBUTEIbHEIE YKciia. PalinoHaIbHEIE U
WppalMoHaIbHbIC YUCIIA.
ApudmeTrueckue orneparum ¢
NEHCTBUTENFHBIMY YnciiaMu. Mooyb
0elicmeumenbHo20 YUCia U e2o C80UCmad.
[Ipu6imxEHHBIE BRIUKCICHUS, TTpaBUiIa
OKPYTJICHHUS, TPUKHJIKA U OllCHKA
pe3ybTaTa BHIYUCICHUI.

OcHogHbie MemoObl peuieHUs Yeblx U
0pOOHO-PAYUOHANBHBIX YPABHEHUL U
Hepasencme. MHozounenvt om 00HoU
nepemennou. /leienue MHO2041eHa Ha
mHozounen ¢ ocmamkom. Teopema be3zy.
Mnocounensvi ¢ yervimu Ko3@duyuenmamu.
Teopema Buema.

Pewenue cucmem nunetinblx ypagrneHul.
Mampuya cucmembol TUHEUHBIX YPABHEHUII.
Onpeoenumenv mampuysl 2 X2, e2o
2e0MempUYecKUll CMbICIL U C8OUCMEA;

BbIYUCIIEHUE €20 SHAYCHUS, NpUMEHEeHUe




onpedenumeris 0Jisl peuleHus CUCmeMbl
NIUHelHbIX YpasHeHul. Pewenue
NPUKTIAOHBIX 30aY C NOMOWbIO CUCTEMbL
NIUHEUHbIX YPABHEHULL

DyHKIIMY U Tpa(UKH.
CreneHp ¢ LeabIM

[1OKa3aTelieM
(64)

OyHKIMs, CIOCO0H! 3a1aHus (PYHKITUH.
Bsaumuo oOpatHbie pyHkuuu. ['paduk
(GyHKITUH.

ObnacTb onpenesaeHus U MHOKECTBO
3HaueHui pynkuuu. Hymu gynkuun.
[IpomMexyTkH 3HaKONOCTOSIHCTBA. YETHBIE 1
Heu€THble pyHKIUU CTEneHb C LEIbIM
MOKa3aTeleM.

CranmaptHas gopma 3anucu
NEeNCTBUTENBHOIO yKcia. Mcmoiap30BaHue
moaAxoAsIIel GopmMbI 3aTTUCH
NEMCTBUTENBHBIX YNCE JJIs pEIeHUs
MPaKTUYECKUX 3a/1a4 U MPEeACTaBICHUS
TTAaHHBIX.

CreneHHast QYHKIUS C HATYPAJIbHBIM U

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

OyHKIHS, CTTOCOOBI 3aAaHMs (PYHKIIUU.
B3anMHO oOpaTHBIC (PYHKIIHH.
Komnoszuyus ¢pynxyuu. I'padux GyHKINAN.
DnemeHmapHvie npeobpa308anus
epaghuros ¢hynxyuii. O6mactb
OIpEICTICHHS] 1 MHOXKECTBO 3HAUCHU I
¢ynkuuu. Hynmu ¢pynkuun. [IpomexyTku
3HAKOIIOCTOSIHCTBA. YETHBIEC U HEUETHBIE
byHkuu. I[lepuoouueckue @yHxkyuu.
IIpomesicymKku MOHOMOHHOCMU (DYHKYUU.
Maxkcumymsl u MUHUMYMbL PYHKYUU.
Haubonvwee u Haumenvuiee 3navenue
@dyHKYUU Ha npomedxcymxe.

Jlunetinas, keaopamudnas u OpooHO-

nuHetHas QyHKkyuu. InemenmapHroe




1ebIM TokaszaTesieM. E€ cBolicTBa u rpaduk

ucciedosanue u nocmpoenue cpaghurKos
Dmux QhyHKyutl.

CTeneHpb ¢ IEIbIM IIoKa3aTeneM. bunom
Huviomona.

CreneHHast QyHKIUS C HATYPAJIbHBIM U
[eIBIM TToKa3aTelieM. E€ cBoiicTBa u

rpaduk

ApudmeTrueckuit KOpeHb
N—0i1 CTENEHH.
HppanyoHaibHbIe

YpaBHEHHS U HEPaBEHCTBA
(18 u)

ApudmeTHueckuii KOpeHb HaTypaabHON
creneHu. JlericTBus ¢ apudMeTHUICCKIMHU
KOPHSIMU N—OW CTEIIEHU.

Pemenue nppaoHaIbHBIX YPABHEHUHN U
HEPaBEHCTB.

CaoiicTBa U rpaduk KOpHS N-0i CTENEHU

ApudMeTHIeCKHi KOPEHb N-Oi
CTEIEHHU.
WppauroHaabHble ypaBHEHUS

(18 u)

ApupmeTrnueckuii KopeHb HaTypajabHOU
CTEIIEHU U €ro CBOMCTBA.
IIpeobpazosanus YuUCI0BLIX 8LIPAICEHU,
cooepaHcayux cmenenu U KOpHu.
HppannoHanbHble ypaBHeHU. OCHOBHBIE
METO/Ibl PEIIEHUS NPPALMOHAIBHBIX
ypaBHeHUH. PasHocunvhvie nepexoovl 6
peuieHuY UppayUoHaIbHblX YPAGHEHUU.
CBoiicTBa 1 rpauk KOpHS N-Ol CTETIEHH
KaK QYHKIIUHA OOpaTHOM CTENEHU C
HaTypaJIbHBIM [10Ka3aTeIeM

DopMyIIBI TPUTOHOMETPHH.
Tpuronomerpuyeckue
YpaBHEHUS

(22 9)

CuHyc, KOCUHYC ¥ TAHT€HC YHCIIOBOTO
aprymeHTa. ApKCUHYC, apKKOCHHYC U
apKTAHI'€HC YHCIIOBOIO apryMeEHTa.
Tpuronomerpudeckasi OKpy>KHOCTb,
OIpENlEJIEHUE TPUTOHOMETPUUECKUX
byHKIM yncnoBoro aprymenta. OCHOBHbIE
TPUTOHOMETpUYECKUE (HOPMYIIbIL.
[IpeoOGpa3zoBaHre TPUTOHOMETPHIECKUX
BbIpaKEHUN. Pemenue
TPUTOHOMETPUUYECKUX YPaBHEHUN

Tpuronomerpuyeckue
BBIPAJKECHUS U YPABHEHUS
(22 9)

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

TPUTOHOMETPUYECKUX YPABHEHUI




[TokazaTenbHas QyHKIUA.
[TokazaTesibHbIE YpaBHEHUS

(10 9)

Cmenensb ¢ payuoHaIbHuIM NOKA3ameem u
eé ceoticmaa.

Ilokaszamenvuas ¢ynkyus, eé ceoticmea u
epaghux. Ucnonvzosanue epagura
dyHKYUU O peuleHus: YypagHeHuUll.
Ilokazamenvuvie ypasnenus. OcHo8HbLE
Memoobl peuieHusi NOKA3ameabHblX
ypaeHeHuu

Jlorapudmuueckast QyHKITHUS.
Jlorapumuyeckue ypaBHEHHUS
(18 9)

Jlocapugm uucna. Ceoticmea noeapugma.
[lecamuunvle u HAMYPATbHBIE 102APUPMBL.
IIpeobpazosanue svipasiceHull,
cooeparcawux 102apu@moi.
Jlocapugpmuueckasn ¢ynkyus, eé ceovicmea
u epagux. Ucnoavzosanue epaguxa
dyHKYUU 01 peutenus YpasHeHuUll.
Jlocapugpmuuecxue ypasnenus. Ochognbie
Memoobl peuleHuUs: 102apUuphmMudeckux
ypasuenuil. Pasnocunbhvie nepexooul 6
eueHulY 102apUudmMuIecKux ypasHeHu

[TocienoBaTeIbHOCTH U

[IPOrpeccuu
(6 1)

[TocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHUS
[0CJe10BaTEIbHOCTEH. MOHOTOHHBIE
[10CJIEI0BATENBbHOCTH.

ApudmeTrueckas U reoMeTpudecKas
nporpeccun. beckoneuHo yObIBaromas
reoMeTpru4ecKas porpeccusi.

Cymma OeckoHeYHO yObIBaromiei
reOMETPUIECKOM ITPOrPECCHH.

dopmyna cI0KHBIX IPOLEHTOB.
Vcrnionp30BaHUE IPOrpecCru AJisl peIIeHUs
peabHbIX 3324 MPUKIAHOIO XapaKTepa

ITocnenoBaTeILHOCTH
u iporpeccuu (10 u)

[TocaenoBaTeabHOCTH, CITIOCOOBI 3aJaHHs
ociieIoBaTeIbHOCTEH. Memoo
mamemamuyeckou UHOYKYUU.
MOHOTOHHBIE U OTPAaHUYCHHBIC
MOCJIeIOBaTENbHOCTU. Mcmopus ananusa
OecKOHEeYHO MAJbIX.

ApudmMeTnueckasi U reoMeTprIecKas
nporpeccun. beckoHeuHO yObIBaromas
reomerpudeckas nporpeccus. Cymma
0EeCKOHEUHO yObIBaIOLIEH reOMeTpHUECKOi
nporpeccui. Jlunetinvii u
OKCnOHeHyuanbhulit pocm. Yucno e.
DopMyma CIOKHBIX TPOIEHTOB.
Vcrionp30BaHUE IPOTPECCUU JIIS PEIICHUS

peasIbHBIX 3a7a4 MPUKIaJHOr0 XapakTepa




HenpepbiBHBIE (YHKIIUH.
[TpousBonnas (20 )

Henpepuiguvie ¢hyHkyuu u ux ceoticmaa.
Touxa paspviéa. Acumnmomul epaguros
@ynxyuii. Ceoticmea ¢yHxkyuil
Henpepulenblx Ha ompeske. Memoo
UHMEPBANos O peuleHUs] HePAaB8eHCS.
IIpumenerue c8oticme HenpepvlBHbIX
@dyHKYUll 0113 peutenus 3a0ay.

Ilepsas u emopas npou3eooHvle hyHKYUU.
Onpeoenenue, ceomempudeckul u
usuueckuti cmMoici RPOU3BOOHOLL.
VYpasuenue xacamenvnoii k epaghuxy
@yuxyuu. Ilpoussoonvie snemenmapbix
¢ynxyuii. Ilpouszeoonas cymmei,
npousseoenUs, YaCmHO20 U KOMNOSUYUU

yHKyuil

[ToBTOpeHue, 0600IICHNHE,
cucTeMaTu3aius 3HaHui (4

4)

OCHOBHBIC MTOHATHS Kypca aJreOpbl U Havas
MaTeMaTHueckoro a"aiausa 10 xiacca,
000011[eHrEe U CHCTEeMAaTH3allKs] 3HAHUI

[loBTOpEHUE,
000011IeHHE,
cucTeMaTU3alus 3HaHU!

(2 9)

OCHOBHBIE ITOHSATHUS Kypca alnreOphl U
Hauvaja MaTeMaThdeckoroanaansa 10
KJ1acca, 0000IIEHNE U CHCTEMAaTU3aIUs

SHaHUH




10 KJITACC

ITOYPOYHOE TEMATUYECKOEIINTAHUPOBAHUE KYPCA AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

ba3oBblii ypoBenb (70 yacoB)

Yray0JeHHblil ypoBeHb (140 yacoB)

KoymuecTBo yacos Tema ypoka Tema ypoka ‘ KomauecTso yacos
Tema: Muoscecmeo oeiicmeumensholx uucenr. Muozounenot. Payuonanvnsie ypasnenus u nepasercmea. Cucmemol 1UHEHbIX YPAGHEHUT
(144/284)
1 nepens

MHOX€eCTBO, Olepallu HaJ MHOKECTBAMHU.
J{narpammbl Ditnepa—Benna. ParnonansHbie yuca.

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

2 HexeJs

OOBIKHOBEHHBIE U JIECATUYHbIE IPOOH, IPOLIEHTHI,
OEeCKOHEUHbIE MEPUOIUYECKUE IPOOH.
ApudmeTrueckue ornepamnuy ¢ paloHaIbHbIMU
qHCIaMu, IPeoOpa30BaHMsI YHCIOBBIX BBIPAXKECHHH.

Mnoeounensi ¢ yenoimu Ko3gduyuenmamu. 2
MHoeounenvt om 00HOU nepemennol. Teopema
Buema.
3 Hepean
[Tpumenenue 1pobdeii ¥ MPOIEHTOB JUJISl PEIICHHS
NPUKIAIHBIX 33a4 U3 Pa3IMYHbIX OTpaciiell 3HaHUM U
€aJIbHOU JKU3HU.
[lefictBuTenbHbIE Yncaa. PanroHanbHbIe U
VppalyoHaIbHbIE YUCIA.
Mnozcounenvt om 00HOU nepemenHou. /leneHue 2
IMHO20UYNeHa HA MHO20YNeH ¢ ocmamKkom. Teopema
be3y.
4 neneast

ApudmeTrueckue onepamuu ¢ el CTBUTEIbHBIMU
yucaamu. [IpuOnukEHHbIE BRIYMCIIEHUS, TTPaBHUIIa
OKPYIJIEHHUsI, 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.
YpaBHeHUE, KOPEHb YPAaBHEHMSI.

Pewienue cucmem nunelHvlx ypasnenuti. lIpumenenue
onpedenumerist 05 peuleHusi CUCmembl TUHEUHbIX
ypasHeHull.

6 Hexest

HepaBeHnctBo, pemienre HepaBeHCTBAa. MeTof
MHTEPBAJIOB.

OcHo8HbIEe MemOoObl peuieHUss Yeavlx U OpOOHO-
AYUOHAILHBIX YPABHEHULL U HEPABEHCMS.

7 Hemeas

Perienue nenbix U 1poOHO-palliOHAIBHBIX YPaBHEHHM
Y HEPABEHCTB

Pewienue Npuxkiaouvix 3a0ay ¢ NOMOWbIO CUCHEMbL
IUHEeUHbIX YPASGHEeHUl

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

8 Heneas

@DyHKIMS, cr1oco0bI 3a1anus GyHKIMU. B3aumuo
oOpatHbIie pyHKIMH. ['paduk GpyHkiuu. O6nacTh
OIpeneseHHsI U MHOXKECTBO 3HaueHui ¢yHkiuu. Hymu
(byHKIIUN

Komnoszuyus ¢pyukyuil. dnemenmapuole
npeobpazosanus cpaghuros yHKyuil.

9 Henean

CranpapTtHast popma 3anHCH A€ CTBUTELHOT0 YU CIa.
Hcnonp3oBanue noaxoasuieit (opMsl 3anucu
JEMCTBUTENBHBIX YNCEN JJIs1 PEIIEHUS TPAKTHUECKUX
3a]1a4 ¥ NPEACTABICHUS JAHHbIX.




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

10 Hegeasn

2 Crenenb ¢ enbM nokazateneM. CteneHHas GyHKIUS C
HaTypaJIbHBIM M IE€TbIM IMOKa3aTeneM. E€ cBolicTBa U
rpaduk

VIunetinas, k6adpamudnas u OpoOHO-TUHElHAs 2
dynKkyuu. Inemenmaproe ucciedoeanue u

nocmpoenue epaghuxos smux Qyukyui. burnom
Hvromomna.

11 Hepens

Tema:Apughmemuuecxkuit kopenv n-oit cmenenu. Uppayuonanvuwie ypasnenusn (184 /184) + Y Ilokazamenvnaa gpynkyusa. Ilokazamenvusie
ypasnenus (10u)

+VJlozapupmuueckan ¢pynxyus. Jlocapugpmuueckue ypasnenus (8 u uz 18 u)

2 ApudmMeTHuecKuii KOpeHb HATypaIbHOW CTETEeHH. Apughmemuyeckuii KopeHb HAMYPATbHOU CMeneHy U
eco ceolicmaa.

Cmenenb ¢ payuoHaIbHLIM noKasamenem u eé 2
ceolicmea

12 Heneasn

2 ApHuhMeTHYCCKUIKOPEHBHATYPaIbHONCTEIICHH. I Ipeobpazoeanus YUCI0BbIX BbIPANCEHU,
coOeparcawux cmeneHu u KOpHu.

[loxazamenvhas pyukyus, eé ceoticmea u epagux. 2
Ucnonvzosanue epagpura pyuxkyuu 015 peuerus
ypasneHull.

13 Hegensn

2 JlefictBuss ¢ apuPMETHYECKUMU KOPHIMHU  N—oilPagHocubHbIE Nepexo0bl 8 peueHuU
CTEIECHHU. UPPAYUOHANLHBIX YPABHEHUL

Ucnonvzosanue epagura pynxkyuu 015 pewerus 2
1nOKA3aMeNbHbIXYPABHEHUI.

14 uengensn




2 JleiictBust ¢ apudMeTHUeCKUMU KOpHsAMH  N—oi|Ceoticmea u epaguk Kopus n-oi cmeneuu Kax
CTEIICHHU. dyHKYUU 0OpaAmMHOLU cmenenu ¢ HamypaitbHbIM
noxazamenem
Ilokazamenvhvle ypasnenus. OCHOBHbIE MemOObl
euleHUs NOKA3amelbHblX YPAGHEeHUl
15 Hepeasn
2 PenieHre nppaliioHaTbHBIX YPABHESHUH U HEPABCHCTB.
[loxaszamenvhvle ypasHerus. OcHo8Hble Memoobl
euleHUs NOKA3aMebHbIX YPAGHEeHUl
16 Hegeas
2 Pemenne nppanoHaIbHBIX YPaBHEHUI U HEPABEHCTB.
Vlocapughm uucaa. Ceoticmea noeapugma.
/lecamuunvle u HaMypavHvle 102apudmol
17 nepeasn
2 Penienne nppaliioHadbHBIX YPABHEHUI U HEPABEHCTB.
IIpeobpaszosanue vipasicenutl, coOOepIHcauyux
J102apugmboi.
18 Heneasn
2 CBoiicTBa 1 rpaduk KOpHS N-0if cTerneHu
I Ipeobpazosanue bipadxceHul, cooeprHcaux
nocapugmol
19 Hepensn
2 CBolicTBa 1 rpaduK KOpHS N-OW CTENEeHU
Vlocapugpmuueckas hynkyus, eé ceoticmea u epapux.
Hcnonvzosanue epagpura pyuxkyuu 015 pewerus
ypasneHul

20 Hemeasn

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

)




+ Y Henpepuvienvie pynxuyuu Ilpouszeoonan (124 uz 20 u)

CuHYyC, KOCUHYC U TAHI€HC YHCIIOBOTO apryMeHTa

VIoeapugmuueckue ypagHeHus.

21 Henensn

ApPKCHUHYC, ApKKOCMHYC M apKTaHI'€HC YHCIOBOIO

aprymeHTa

OcHoB8HbIE MEMOObI peuleHUsl 102apUPMUYECKUX
ypasHeHull.

22 Hemeas

Tpuronomerpuueckast OKpy>KHOCTb

OcHogHbie MemoObl peuleHUs 102apudmMuiecKux
ypasHeHull.

23 Henpeas

Tpuronomerpuyeckas OKpyKHOCTb

PasnocunvbHble nepexoobl 8 peueHuu
nocapugmuieckux ypasHeHutl

24 Heneis

Onpenenenune TPUTOHOMETPUUECKUX GbyHKINi

YHCJIOBOTO apryMeHTa

Pasnocunvrble nepexoobl 8 peueHuu
nocapu@muiecKux ypasHeHutl

25 Heness

OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIBI

Henpepuignvle (hynkyuu u ux ceoticmsa. Touka
paspuvisa. Acumnmomol 2paguxos QyuKyul.
Ceoticmea (hyHKYuUll HenpepvlBHLIX HA OMpe3Ke.

26 ueneas

OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYITbI

Memoo unmepsanos 0Jis peuienus HepaseHCms.




27 ueneas

OCHOBHBIE TPUTOHOMETPHYECKHE (HDOPMYITBI

I IpumerneHue ceolicme HenpepvlBHbIX PYHKYULL 015
pewenus 3aoau.

28 Henens

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUI.
Pelenue TpUroHOMETPUUYECKUX YPABHEHUI

[lepeas u 6mopas npouzeooHvle PyHKYUU.
Onpedenenue, ceomempudeckuti U huzudecKuti CMulc
npOU3800HOLL.

29 peness

[IpeoOpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKECHUMN.
PenieHre TpPUroHOMETPUYECKUX YPABHEHU

VYpasuenue xacamenvhoii k epaghuxy ¢yuxyuu.

30 Henens

[IpeobpazoBaHue TPUTOHOMETPUYECKUX BbIPAXKEHUI.
Pemenne TpUroHOMETPUUYECKUX YPaBHEHUI

I Ipou3zeoonbie s1eMeHmapHbix QyHKYU.

31 uegenn

Tema: Ilocneoosamenvrhocmu u npozpeccuu (6 4/ 10u) + 'Y Henpepuvienvie ghynkyuu. Ilpouseoonasn (6u uz 20 u)

IlocnemoBaTeILHOCTH, CITOCOOBI 3aJJaHUs
[TOCJIEI0BATEILHOCTEMN. MOHOTOHHEIE
[TOCJIEI0BATEILHOCTH

Memoo mamemamuuecxkoi unHoykyuu. MOHOTOHHBIC U
OrpaHUYCHHBIC MTOCIIEI0BATEILHOCTH. Mcmopust
aHanuza OecKkoOHeuHo Mablx.

32 weneas

ApudmeTrueckass MW TEOMETPHYECKas IPOrPECCHH.
beckoHeYHO yOBIBarOIIasi reOMETpHUECcKasi POrpPecCusl.
CymMa OECKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOMN
MPOTPECCUH.




VIunetinslil u 3KcnoHeHyuatvusii pocm. Yuciuo e.
Hcnonvzosanue npoepeccuu 015 peuleHusl peaibHblx
Baoau npukiadHo20 xapakmepa

33 nenensn

@opmyna  CIOXKHBIX TpoOLEHTOB. Mcmonb3oBaHue
Mporpeccuy Uil pelIeHHus  pealbHBIX  3ajad
[PUKJIAJTHOTO XapaKTepa

I Ipou3zeooubie s1eMeHmapHbix QyHKYU.

34 nenenn

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

2

OcCHOBHBIC TIOHATUS Kypca anreOpel W Hayvall
MaTemMaTHdyeckoro axaimsa 10 kimacca, o0oOIIeHHE U
cucTeMaTu3anysa 3HaHUU

IIpou3800HAsL CYMMbL, NPOU3BEOEHUS, YACTNHO2O U
KoMno3uyuu GyuKyuil




CHMHXPOHMN3MPOBAHHAAPABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPU»
10 KJIACC
LEJIN U3YYEHWA YUEBHOI'O KYPCA

I'eomerpus siBnsieTCss OAHUM U3 6A30BBIX MPEAMETOB HAa YPOBHE CpeIHEro 001ero oopa3oBanms, Tak Kak 00ecrneuynBaeT BO3MOKHOCTh U3yYEHU 51
KaK TUCLUIUINH €CTECTBEHHO-HAaY4YHOH HaNpaBJIEHHOCTHU, TaK U TyMaHUTapHOM.

Jlornyeckoe MpllIIeHne, GOpMUPYEMOe MPU U3YUYEHUH OOYYaIOUMMHUCSA MOHATHIHBIX OCHOB T€OMETPUM U MOCTPOCHUH IIETIOYKH JIOTHUECKUX
YTBEpXKIECHUN B XOJI€ PEIICHUS €OMETPUUECKUX 3a/lay, YMEHUE BBIABUTATh U ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO UCIOb3YIO TCA NPH PEILIEHUU
3aJla4 eCTECTBEHHO-HAYYHOI0 IIUKJIa, B YACTHOCTH U3 Kypca (QU3HKH.

Ilenb ocBoeHHUsi mporpaMMsel yueOHOro kypca «l'eomerpusi» Ha 6a30BOM YpoBHe oOyueHHs — 00IIeo0pa30BaTelbHOE U OOIIEKYJIbTYpHOE
pas3BUTHE 00yUarOLMXCs yepe3 o0ecreyeHrne BO3MOKHOCTH IPUOOPETEHUS U MCIIOIb30BAHUS CUCTEMAaTHUECKUX T€OMETPUUYECKUX 3HAaHUHN U JeHCTBUI,
CeUU(UUHBIX TE€OMETPHUH, BO3MOXHOCTH YCHEIIHOIO IPOJOJDKEHUS OOpa3oBaHMsI IO CHELUUANIbHOCTSM, HE CBS3aHHBIM C IPHUKIAJHBIM
UCIOJb30BaHuEM reomerpuu. Llenb ocBoeHust nporpaMMbl yuebHoro kypca «l'eomerpusi» Ha yriy0J€éHHOM yYpOBHe — pa3BUTHE WHIUBUIYaTbHbBIX
crocoOHOCTeN O0Oy4aroIuxcs HpU HM3YYEHHMM I'€OMETpUH, KaK COCTaBJIIOIEH mnpeaMeTHOM ob6mactu «MaTtematuka W MHPOpPMATHKa) 4Yepes
obecrieueHre BO3MOKHOCTH NPUOOPETEHUS] U MCIOJIb30BaHUs Ooliee IIyOOKHX MeOMEeTpUYEeCKUX 3HAHUM W JeiicTBuil, crenn(UUHbIX [eOMEeTpUH, U
HEOOXOIUMBIX ISl yCIEIIHOI0 PO ecCHOHATbHOI0 00Pa30BaHMs, CBSI3aHHOTO C UCIOIb30BAHUEM MAaTEMATHKU.

JIoCTHXKEHUE 1eJI OCBOCHUS MPOrpaMMbl 00ECIIEUNBAETCsl PELICHHEM COOTBETCTBYIOLIMX 3a/1ad. [IpuopuTeTHBIMU 3aauaMi OCBOEHHsSI Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBIstoTCS:

— (opMHpoBaHUE MPEACTABIECHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPhI U OCO3HAHUE €€ B3aUMOCBS3U C OKPYKAIOIIUM MUPOM;
— (opmupoBaHre TpPEACTABICHHUS O MHOTOIpAaHHMKAX M TelaX BpalIeHHS KaK O BaXXKHEHIIMX MaTeMaTHUECKHX MOJENAX, IMO3BOJISIOLIMX

OIKCHIBATh U U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIEro MUPA;

— ¢opMHupoBaHUE YMEHUS paclio3HaBaTh Ha yepTexax, MOJACISIX U B peaJJbHOM MUPE MHOTOTPAaHHHUKH U TeJla BpalleHHUS,;

— OBJIQJICHHE METOJJaMH PEIICHUS 3324 Ha MOCTPOSHHS HA M300PaKEHUSAX MTPOCTPaH CTBEHHBIX QUTYD;

— (opmupoBanre yMeHUs ONEPHUPOBATH OCHOBHBIMH MTOHATHAMHU O MHOTOI'PaHHHUKAX M TEJIAaX BPAIICHUS U X OCHOBHBIMH CBOWCTBaMH;

— OBJIQJICHUE QJITOPUTMAMM pEIlEeHHs] OCHOBHBIX THUIIOB 3a/1a4; (pOPMHUPOBAHUE YMEHHUs MPOBOJIUTH HECIOKHBIE JJOKAa3aTeJIbHbIC PACCYXKJEHHS B

XOJ1€ peUIeHUsl CTEPEOMETPUUECKHUX 3a]1a4 U 3a]1a4 C IPAKTUYECKUM COJEpPIKaHUEM;

— Ppa3BUTHE HUHTEJUICKTYyaJbHbIX U TBOPYECKUX CIOCOOHOCTEH OOydaroluXcs, [O3HABATEIbHONH aKTUBHOCTH, HCCIENOBATEIbCKUX YMEHUH,

KPUTUYHOCTHU MBIIICHHUS

— (opmupoBanue GYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM Ie€OMETPHH: YMEHHUE pacllo3HaBaTh MPOSIBIECHHS I'€OMETPUYECKUX IHOHATHH,

00BEKTOB U 3aKOHOMEPHOCTEH B peasIbHbIX KU3HEHHBIX CUTYalUsIX U IPU U3YUYEHUU APYTUX YUEOHBIX IPEIMETOB, IPOSBIECHUS 3aBUCUMOCTEN U

3aKOHOMEPHOCTEN, (POPMYJIMPOBATh UX Ha SA3bIKE T€OMETPUM U CO3/1aBaTh I'€OMETPUUECKUE MOAEIHU, IPUMEHSATh OCBOCHHBINH I'€OMETPUUYECKUI

amrmapar JJs pelleHus PaKTUKO-OPUEHTH POBAHHBIX 33/1a4, MHTEPIPETUPOBATh U OLCHUBATH IOJIY4YECHHBIEC PE3YIbTATHI.
[TpuopuTeTHBIMU 3a/1a4aM1 Kypca T€OMETPUH Ha YI1y0JIEHHOM YPOBHe, pacCIIMPAIOIMMH U YCHIMBAIOLIIMMU Kypc 6a30BOr0 YPOBHS, SIBIISIFOTCSL:
— pacUIMpeHHEe TMpeICTaBIEHUs O TEOMETPHH KaK 4YacTM MHPOBOH KyIbTypsl M (OPMHPOBAHHME OCO3HAHUS B3aHMMOCBSI3M TEOMETPUHU C

OKPY’KalOIIUM MUPOM;

— (QopmupoBaHUE MpPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax KaK O Ba)KHEHIIMX MaTeMaTHUEeCKMX MOJENSX, MO3BOJSIOMIMX OMUCHIBATh U



M3y4aTh pa3HbI€ SIBJICHUS OKPYXKAIOIIEro MUpa; 3HAaHUE MOHATUMHOIO anmnapara o paszaeny «CTepeoMeTpus» MKOJbHOI0 Kypca reOMeTpHH;
(dhopMHUpOBaHHE YMEHHS BJIAJIETh OCHOBHBIMU TOHSTHSMH O MPOCTPAHCTBEHHBIX (UTypax W UX OCHOBHBIMH CBOMCTBAMH; 3HAHUE TEOPEM,
dbopMyIn U yMEHHUE UX IPUMEHSTh; YMEHUS JOKa3bIBaTh TEOPEMbI U HAXOAUTh HECTAaHAAPTHBIE CIIOCOOBI PEIIeHHS 33]1a4;

(dbopMupoBaHHE YMEHHUs paclo3HaBaTh Ha YepTekaxX, MOAENSX U B PEallbHOM MHPE MHOTOTPAaHHHKH M Tela BPAIICHUS; KOHCTPYHPOBATh
r€OMETPUYECKHUE MOJIEIIH;

(hopMHUpOBAHUE TOHUMAHHUS BO3MOXHOCTH aKCHOMATHYECKOTO IOCTPOCHHSI MATEeMAaTHYECKUX TEOpUi; (OpMHUpOBAaHWUE TOHUMAHHUS POJIH
AKCHOMATUKH P IPOBEAEHUN PACCYKICHUN;

dbopMupoBaHHE YMEHHUS BIAJECTh METOJAMHU JIOKA3aTEIbCTB M AITOPUTMOB PEIICHHS; YMEHUS HX NPHMEHSTh, NMPOBOJHUTH JIOKa3aTeIbHBIC
paccykIeHusi B XOJI€ pEUICHHs] CTEePEOMETPUYECKUX 3aJad U 3aJady C MPaKTHYECKUM colep)kaHueM; (OpMUPOBAHUE IMPEACTABIECHUS O
HEOOXOAMMOCTH JI0KA3aTelIbCTB MPU OOOCHOBAHWU MAaTEMaTHYECKHX YTBEPXKACHUW U PONM AaKCHOMATHKH B TPOBEICHUU AEITYKTUBHBIX
paccyXIeHui;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OO0ydYaroIMXCs, TMO3HABATEIbHOM aKTHUBHOCTH,
HCCIIEN0BATENIbCKUX YMEHHM, KpUTUYHOCTH MBILUIEHUS, UHTEPECA K NU3YyYEHUIO T€OMETPUH;

¢dbopmupoBanue (GyHKIIMOHATBHONW TPAMOTHOCTH, PEJICBAaHTHOW T'€OMETPUM: YMEHHUS paclo3HaBaTh MPOSBJICHUS T'€OMETPUUYECKUX TOHSITHH,
00BEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX JKU3HEHHBIX CHTYAIUsIX U MPU U3YYCHUH IPYTUX y4EeOHBIX MPEIMETOB, MPOSIBJICHUS 3aBUCHMOCTEH U
3aKOHOM EPHOCTEW, MOJIETMPOBAHUS PEAIBHBIX CUTYyallMi, HCCIAEA0BAHMS TOCTPOCHHBIX MOIENEH, HHTEPIPETALUH MOJYYEHHBIX PE3YyJIbTATOB.

OcHoBHBIE copepkaTenpHble TUHUN Kypca «['eomerpum» B 10—11 kmaccax: «MHororpanHuku», «IIpsmble U IUIOCKOCTH B IpOCTpaHCTBe», «Tena
BpaleHus», «BekTopel U KOOpPAUHATHI B MPOCTPAHCTBE» «J/IBMXKEHMsSI B MPOCTpaHCTBE» (Ha yriryOjgeHHOM ypoBHe). DopMHUpOBaHHE JOTHMYECKUX
YMEHUH pacrpeensercst He TOIbKO MO COJepKaTeNbHbIM JIMHUAM, HO U TI0 TofiaM 00y4YEeHHUS Ha YPOBHE CpeTHEro 001Iero 00pa3oBaHusL.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIJTAHE

B yuebHOM milaHe Ha M3ydeHHE reOMETpHH Ha 6a30BOM ypOBHe OTBOAMTCS 2 y4eOHBIX yaca B Hememo B 10 kiacce, Bcero 3a rox odydeHus 64
y4eOHBIX YaCOB; HA YIJIy0JJ€HHOM YPOBHe 3 yueOHBIX Yaca B HE/IEI0, BCEro 3a roja o0yuenus —210 yueOHbIX yacoB

IIJITAHUPYEMBIE [TPEJIMETHBIE PE3YJIbTATEI OCBOEHU I CUHXPOHM3MPOBAHHON ITPOIPAMMBI KYPCA «TEOMETPUS» 10
KJIACC

[TpenmeTHbIE pe3ynbTaThl U3yuyEHUs FEOMETPUM Ha 0a30BOM YpPOBHE OpUEHTUPOBAHBbI HAa JOCTH)KEHUE YPOBHS MAaTEMaTU4YECKOW TI'pPaMOTHOCTH,
HEO0OXOAMMOTO JJIsl YCIISIIHOTO PEIICHHs 3a1a9 B PEeabHOM KU3HU U CO3/IaHHUE YCIOBHH ISl UX OOMIEKYJIbTYPHOTO Pa3BUTHSL.

OcBoenue yuyebHoro kypca «I'eomerpus» Ha 6a30BOM YpOBHE cpeqHero o0miero oOpa3zoBaHUsS TOHKHO O00ECHeYMBaTh JOCTHXKEHHUE CIIECAYIOIIUX
MPEAMETHBIX 00pa30BaATEIbHBIX PE3YIbTATOB:

Ha 0a3oBom ypoBHe

— OmnepupoBath NOHATUAMMU: TOUKA, IPSAMAas, MIOCKOCTb.

— IIpuMeHATh aKCHOMBI CTEPEOMETPHUU U CIEICTBHS U3 HUX IIPU PEIICHUH F'€OMETPUYECKHUX 3a/1a4.

— OmnepupoBaTh NOHATUSAMU: APAJUIEIbHOCTb M NEPHIEHANKYIAPHOCTD MPAMBIX U IJIOCKOCTEH.

— KuaccudunmpoBats B3auMHOE pacroioKeHUE MPSIMBIX U TUIOCKOCTEN B TPOCTPAHCTBE.

— OmnepupoBaTh MOHATUSAMH: JIBYTPAaHHBIA Yrojl, TPaHU JBYIPAaHHOTIO yria, peOpo ABYTPaHHOrO yIjla; JMHEWHBIA yrojl IBYTPaHHOTO YIJa;



rpajgycHasi Mepa IBYT'PAaHHOTO yIJia.

OHGpHpOBaTB IOHATHUAMHU: MHOI'OI'paHHUK, BBIHyKJ'ILIﬁ u HGBBIHYKJIBII}'I MHOI'OI'paHHHK, 3JIEMCHTBI MHOI'OT'PaHHHUKA, HpaBHJ’IBHBIﬁ
MHOTI'OI'PAaHHHK.

PacnozHaBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHHUKOB (MMMpaMU/a; TPU3Ma, IPSAMOYTOJIbHBIN NapasuieNenunes, Kyo).

KJ'IaCCI/I(I)I/IHI/IpOBaTI) MHOT'OI'PaHHUKH, BI)I6I/Ipa$I OCHOBAHUA IJIs1 KJ'IaCCI/I(l)I/IKaIII/II/I (BI)IHYKJ'II)IG N HEBBIIMMYKJIBIC MHOT'OTPaHHUKHU,; MMPABHUIIBHBIC
MHOT'OT'PaAHHUKHU,; ITPAMBIC 1 HAKJIOHHBIC ITPU3MBI, napannenennne)lbl).

OHGpI/IpOBaTL MOHATHAMU: CCKYylIad MIOCKOCTh, CCHCHUC MHOT'OT'PAHHUKOB.

OOBACHATH NPUHLUIIBI TOCTPOEHUSI CEUEHUH, UCIIOIB3YSI METO CIIEAOB.

CTpouTh CeYeHHsI MHOTOTPAaHHUKOB METOJIOM CJIEIOB, BBIIOJIHSITH (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP:
BH/JI CBEPXY, COOKY, CHU3Y.

Pemats 3aa4i Ha HAXOXIACHUC T'COMCTPUUCCKUX BCINYHH I10 06pa3uaM WK aJIrTOpuUTMaM, NPUMCHSA U3BCCTHBIC aHAJIMTHUYCCKUE METO/bL
IIPY PEIICHUH CTaHAAPTHBIX MATEMAaTHUECKUX 3a/1a4 Ha BBIUMCIICHHE PACCTOSIHUN MEXJIy IBYMS TOUKAMH, OT TOYKH JIO MPSIMOM, OT TOYKH J10
TUIOCKOCTH, MEX/TY CKPEIMBAOIIUMHUCS MPSIMBIMU.

Pemats 3aa4i Ha HAXOXACHUC I'COMCTPUUCCKUX BCIMYHH I10 06pa3uaM WKW aJITOpUTMaM, NPUMCHAA U3BCCTHBIC aHAJIUTHUYCCKUEC METO/bL
npu peHICHUU CTAaHAAPTHBIX MATEMATUUYCCKUX 3ada4d Ha BBIYMUCICHHUEC YIJIOB MCXKAY CKPCHIMBAOIMUMUCA NPAMBI- MU, MCKOY prlMOfI n
IJIOCKOCTBIO, MCXKY INJIIOCKOCTAMM, ABYI'PAHHBIX YIJIOB.

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

OHepI/IPOBaTB IMOHATHUAMU: CHMMETPUA B IPOCTPAHCTBE, HECHTP, OCh U IMJIOCKOCTh CUMMETPUHN, HCHTP, OCh U IMJIOCKOCTh CUMMCTPHHU (1)I/Il"ypI)I.
N3Bnekartp, mpeoOpa3oBhIBATh M MHTEPHPETHPOBATH WH(OPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PUTYypax, MpeicTaBICHHYIO Ha
YepTeKax U PHCYHKAX.

HpI/IMCHSITI) reéOMCTPUICCKUC (l)aKTBI UL pCHICHUA CTCPCOMCTPHUYCCKUX 3a/laY, IPCAIOJaratoniux HECKOJIbKO MIaroB peucHus, €CJIn yCIOBH
NPUMEHEHUS 3a/1aHbI B IBHOU (hopMe.

IIpuMeHsATs IPOCTENIINE IPOrPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMM YHUKAL[MOHHBIEC CUCTEMBI IIPH PEIICHUH CTEPEOMETP MUECKHUX 3a/1a4.
[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 IPOOJIEMBbI, MOJEIMPOBATh pEabHbIE CUTYallUd Ha S3bIKE TIE€OMETPHM, MCCIIEAO0BATH
MMOCTPOCHHBIC MOJACIN C HCIIOJb30BAHUCM TI'€COMCTPUUCCKHUX IOHSITUN U TCOPCM, amIapara aJIFC6pBI; peuiaTth MPAaKTUYCCKUE 3adayu,
CBA3AHHBIC C HAXOXICHUECM I'COMCTPUICCKUX BCIIMYHH.

Ha yriy6s1enHHOM ypoBHE

CB00OAHO OMEepUPOBATH OCHOBHBIMH MOHATHSIMH CTEPEOMETPUU MIPH PEIICHUH 3324 U TIPOBEJACHUN MATEMATUYECKUX PACCYKICHHM.
[TpuMeHsATh aKCHOMBI CTEPEOMETPHH U CIISICTBHS U3 HUX MPU PEIICHHH T€OMETPHUECKUX 3a/1a4.

KnaccudunupoBaTh B3aWMHOE paCIOJIOKEHHE NPSAMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE; MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

CBOOOHO OIEpPUPOBATh TMOHSTHSMHU, CBSI3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXKIY NPSIMBIMH B IPOCTPAHCTBE; MEXKIY NPIMON U



MJIOCKOCTBIO.

— CB00OOJIHO OIIEPUPOBATH MOHSATUSIMU, CBI3aHHBIMHA C MHOTOTPAaHHUKAMH.

— CB000IHO pacno3HaBaTh OCHOBHBIE BUBl MHOTOTPAHHUKOB (IIpH3Ma, MUPaMUIa, IPSIMOYTOJILHBINA Mapajuienenunen, Kyo0).

— KiaccudunmpoBats MHOTOTpaHHUKH, BHIOMpPAsi OCHOBAHUS JIJISl KJIacCH(PUKAIIUH.

— CB00OJIHO OIIEPHPOBATH MOHSATHSIMH, CBI3aHHBIMH C CEYCHUEM MHOTOTPAHHUKOB IJIOCKOCTBIO.

— BrImonHATE NapauiensHoe, IEHTPATbHOE W OPTOrOHANIBHOE IMPOSKTUPOBAHHE (QUTYP Ha IUIOCKOCTH; BBIMOJHATH M300pakeHus (puryp Ha
TUIOCKOCTH.

— CTpouTh CEUCHHsI MHOTOTPAHHUKOB PA3JIMYHBIMH METOJIAMH, BBIMOJIHITH (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: B CBEpXy, COOKY, CHU3Y.

— BpuuciaTh nomaaM NoBepXHOCTEH MHOTOIPaHHUKOB (TIpU3Ma, TUPaMUIa), TEOMETPUIESCKIX TEJI C TPUMEHEHUEM (OpPMYIL

— CB00OIHO olepupoBaTh MOHATUSAMH: CUMMETPUS B TPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHMMETPUU; LEHTP, OCh U MIOCKOCTh CHMMETPHH
burypsi.

— CB00OIHO OIIEPHPOBATH MOHATHSIMHE, COOTBETCTBYIOIIIMMH BEKTOpaM H KOOPIUHATAM B IIPOCTPAHCTBE.

— BpInoyHATE A€HCTBHS HAJ BEKTOPAMU.

— PemaTp 3a1aun Ha J0Ka3aTeNHCTBO MATEMAaTUYECKUX OTHOIICHUN M HAXOXKICHHUE T€OMETPUUECKUX BEIUYUH, IPHUMEHSS U3BECTHBIE METOBI
IIPU PEIICHUU MaTEMaTUYCCKUX 3a]1a4 MOBBIIICHHOTO U BHICOKOT'O YPOBHSI CJIOYKHOCTH.

— IIpumMeHsTh MpOCTEH e MPOrpaMMHBIE CPEACTBA U IJICKTPOHHO-KOMM YHHUKAIIMOHHBIE CHCTEMBI ITPH PENICHUN CTEPEOMETPUICCKIX 3a/1a4.

— H3BnekaTh, IpeoOpa3oBLIBATh U UHTEPIPETUPOBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpax, MPEACTABICHHYIO Ha
YepTekax H PUCYHKAX.

— IlpuMeHsATh TOMydEHHBbIC 3HAHUS Ha MPAKTHKE: CPAaBHUBATh M aHAJIM3MPOBATH peEasbHbIC CHUTYallMH, MPUMEHSATh H3yYCHHBIC MOHSATHS B
MpoIecce TOMCKA PEIICHUS MaTeMaTH4ecKH C(HOpMYIHPOBAHHON MPOOJIEMBI, MOJCIUPOBATh peajbHBIC CUTYallHH Ha S3BIKE T€OMETPHH,
WCCIIEZIOBATh TTOCTPOCHHBIE MOJENHN C WCIOJIb30BAHHEM T'€OMETPUYECKUX TOHSATHH W TEOpeM, almapaTa aiareOphl; periaTh MpaKTHUYEeCKUE
3aJ1a4¥, CBSI3aHHBIE C HAX0XKJICHUEM T€OMETPUICCKUX BEITMYUH.

— Hmets npencraBieHust 00 OCHOBHBIX dTanax pa3BUTHS F€OMETPUU KaK COCTaBHOW 4acTH (yHIaMEHTa pa3BUTHUS TEXHOJIOT Hif.

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

IIpamvle u nnockocmu 6 npocmparncmee

OcHOBHBIE TTOHATHUS cTepeoMeTprr. Touka, mpsMasi, IOCKOCTh, TPOCTPAHCTBO. [loHATHE 00 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUN: aKCHOMBI
CTEpEOMETPHH U CJIE/ICTBUS U3 HUX.

B3aumHoe pacronokeHrne MpsSMBIX B MPOCTPAHCTBE: MEpECEeKalolecs, MmapaiielbHble U CKpeluBatomuecs npsmeie. [lapaniensHOCTs TPSIMBIX H
MJIOCKOCTEH B TPOCTPAHCTBE: MapajulelibHBIC MPSAMBIE B MPOCTPAHCTBE; MapaUICIbHOCTh TPEX MPSAMBIX; MapaJIeIbHOCTh MPSIMONW U TUIOCKOCTH.
Iapannenvroe u yenmpanvrnoe npoekmuposanue, uzoopasjicenue gueyp. OcHosHble ceoticmea napauleibHo20 npoekmuposanus. Mzobpasjcenue gueyp



6 napamienvroii npoexyuu.' YTIbl ¢ COHANPABICHHBIMH CTOPOHAME; yroJd MEKLY NPSIMBIMH B IPOCTPAHCTBE. llapasuieNbHOCTh ILIOCKOCTEN:
napajuiejbHble TIOCKOCTH; CBOMCTBA MapauIeNbHBIX IIOCKOCTe. [IpocTeiimme mnpocTpaHCTBEHHBIE (GUTYPhI HAa IUIOCKOCTH: TETPa’ap, KyoO,
Iapajuieaenunes; NOCTPOCHUE CEUECHU.

[lepneHAMKYISAPHOCT, NPSAMOM M IUIOCKOCTH: NEPIEHAUKYJSPHBIE IMPAMbIE B MPOCTPAHCTBE, MPSIMbIE MApPAJUICNIbHBIE W MEPHEHANKYISAPHbIE K
IJIOCKOCTH, NPU3HAK MEPHEHIUKYJIPHOCTH IPSIMOM U IUIOCKOCTH, TEOPEMA O MPAMOM MEPHEHIUKYISAPHON IUIOCKOCTU. YTIUIBI B IIPOCTPAHCTBE: yTOJ
MEXAYy MPSIMOM M IUIOCKOCTBIO; JIBYI'PAHHBIA YTOJ, JMHEHHBIA Yrosl JBYrpaHHOro yria. Opmoconanvnoe npoekmupoganue. llepneHIuKynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHE OT MPSIMON JIO MIOCKOCTH, MPOEKIHs (UTYpPHI Ha TIOCKOCTh. llepmeHIuKynspHo CTh
IIJIOCKOCTEN: MPU3HAK MEePHEeHANKYISIPHOCTH ABYX IIIOCKOCTEN. 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 y2io8 MHo2ocpanno2o yena. Ceoticmea niocKux u 08yepaHHuIX Y2108 Mpéxespantozo yaad. Teopemvl KOCUHYCO8 U CUHYCO8 OA
MPEXepanHo20 y2ia.

Mmnozeoepannuxu

[TonsiTue MHOrorpaHHHKa, OCHOBHBIE 3JE€MEHTHl MHOI'OI'PDAHHHUKA, BBITYKJIBIE M HEBBITYKJIblE MHOI'OTPAHHMKH; pa3BEPTKA MHOIOIpaHHMKA. Buoul
MHO202PAHHUKO8, pa3eépmKa MHoz2o2panHuka lpu3Ma: n-yroinpHas Ipu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsIMasi U HAKJIOHHAs MPU3MBL, OOKOBas U
MoJIHas TOBEPXHOCTh MNpusMbl. [lapamnenenunen, OpsIMOYTroJibHBIM napajjenenunes W ero cBoictBa Kpamuauwue nymu Ha nosepxuocmu
mHozoepannuxa. Teopema Oiinepa. Ilpocmpancmeennas meopema Ilugazopa. llupamuaa: n-yroinpHash NMUpaMuia, TPaHU U OCHOBAHUE MHUPAMHIIBI,
OOKOBas W IMOJIHAS [TOBEPXHOCTh NMHUPAMU/Ibl; IPaBUIIbHAA U yCeuEHHas NMupamMuaa. DJIeMeHThl NPU3Mbl U nupamMuabl. [1paBuibHbIe MHOIOIPAaHHUKHU:
MOHATHE MPaBUILHOIO MHOI'OTPaHHUKA; NTPaBUJIbHAS MPU3Ma U IIPaBUIIbHAS MUPAMUJIA; IPABUIIbHAS TPEYTOJbHAs NUPAMHUAA U MPABWIBHBIN TETPadp;
ky0. [IpencraBienne o npaBUIbHBIX MHOTOI'PaHHUKAX: OKTadP, A0AeKadIp U ukocayap. CeueHus Npu3Mbl U MUPAMUJIBL.

Cummempusi 6 npocmpancmee: CAUMMETPUST OTHOCUTEIIBHO TOYKH, MPSIMOM, MJIOCKOCTH. DJIEMEHThl CUMMETPHUHM B MHpaMUJIaxX, Mapajuiesienumenax,
MPaBUIILHBIX MHOTOI'PaHHHUKAX.

Bbruucienne 31eMeHTOB MHOTOI'DAaHHHKOB: péOpa, AuaroHanu, yriel Ilnomans GOKOBOH MOBEPXHOCTH W MOJHOW MOBEPXHOCTH MPSMON IPU3MBI,
IUIONIA (b OCHOBAHUH, TeopeMa 0 OOKOBOIl MOBEPXHOCTH MpsiMol mpu3Mbl. [1omane 60KOBOIl MOBEPXHOCTH U MOBEPXHOCTH MPaBUIBHON MUpPaMUIbI,
Teopema o TuIomaau yceu€HHoi nupamMuabl. [lorstue 06 o0béMe. OOBEM MUPaMUIBI, ITPU3MBI.

[TonoGHbIe Tena B nmpocTpaHcTBe. COOTHOIICHUS MEXAY ILIOMAIMHI TOBEPXHOCTEH, 00 bEMaMH MOTO0HBIX TEJI.

Bexmopul u koopounamul 6 npocmpancmee

Ionamusa: eexmop 6 npocmpancmee; Hy1e80l 6eKmop, OIUHA HEeHYNe8020 6eKMOPA, 6eKMOpPbl KOIIUHEAPHble, COHANPABIEHHbIe U NPOMUBONOLOHC HO
HanpaenenHvle ekmopwvl. Pasencmeo eexmopos. [levicmsus ¢ ekmopamu: CIOJICEHUE U GblYUMAHUE GEKMOPOB, CYMMA HECKOJIbKUX BEKMOPOE;
yMHooicenue eekmopa Ha uucno. Ceovcmea crodcenusi gekmopos. Ceolicmea yMHOdCeHUus eekmopa Ha uucno. Ilonamue komnianaphvie 8eKmMopbl.
Ipusnax xomnianapHocmu mpéx gekmopos. Ilpasuno napannenenuneoa. Teopema o pasznodcenuu 6eKmopa no mpém HeKOMNJIAHAPHLIM GeKMOPAM.
IIpamoyzonvras cucmema Koopounam 6 npocmpancmee. Koopounamol eexkmopa. Cgsa3b medncoy KOOpOUHAMAMU 8eKMOPA U KOOPOUHAMAMU MOYEK.
Yeon meoncoy sekmopamu. Cranaproe npouszgedenue 6eKmopos.

1 KypcuBOM BblieIEHBI 3JIEMEHTHI COJlepKaHUsl, U3ydaeMble Ha yray6JeHHOM YPOBHe



TEMATUYECKOEIUNIAHUPOBAHUEYYEBHOTI'OKYPCA
10 KJIACC

bazoBrlii ypoBens (70 yacoB)

Yrny6aennslii ypoBens (105 yacoB)

HasBanue paszzaena (Tembl)
Kypca, (KOJIM4ECTBO YaCcOB)

OcHOBHOE cofiep)KaHue

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

OcHOBHOE cofiep)kaHue

BBeneHue B cTepeoMeTpUIo
(10 9)

(OCHOBHBIE ITOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, IUIOCKOCTh, MPOCTpaHCcTBO. [IpaBuia
M300pakeHrs Ha PUCYHKaX: U300 paKeHHs
MJIOCKOCTEH, MapajlieIbHBIX MPSIMBIX
(OTpE3KOB), CEpENMHBI OTPE3KA.

[TonsiTust: mepecekaroyecs MiI0CKOCTH,
[epeceKarolecs npsMas u II0CKOCTb.
3HAKOMCTBO C MHOI'OTpaHHUKAMH,
M300pa’keHre MHOTOTPAHHUKOB HA PUCYHKAX,
Ha MPOEKIIMOHHBIX YepTexkax. HayanbHbIe
CBEJICHUS O Ky0Oe 1 mupamuje, X pasBEPTKH U
Mozenu. CeuyeHus: MHOTOI' PAHHUKOB.
[ToHsiTHE 00 AKCHOMATHYECKOM TIOCTPOCHUN
CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CIIE/ICTBUS U3 HUX

Bsenenue
B CTEpEOMETpHIO (24 1)

OcnosHble npocmpancmeeHtvle Queypol.
[ToHATHS CTEPEOMETPUU: TOUYKA, TTpsIMas,
[JIOCKOCTb, MPOCTpaHCTBO. OCHOBHBIE
MpaBuia N300pakeHNs Ha PUCYHKE
[JIOCKOCTH, TApaJUIeIbHBIX MPSIMbIX
(OTpe3KOB), CepeluHbI OTPE3KA.

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

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

AKCHOMBI CTEPEOMETPHH U TTEPBBIC
CIICJICTBUS U3 HHX.

Cnocobvl 3a0anus npsAMbIX U HI0OCKOCMel 8
npocmpancmee.

0Ob03Havenuss nPAMbIX U NIOCKOCMeE.
Ceuenus. Mzobpascenue ceuenuil
nupamuobl, Kyoa u npusmsl, KOMopbvie
npoxooam yepes 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

NnOCMpOEHUA.




llosmopenue nianumempuu. Teopema o
nponopyuonaibHuix ompeskax. [looooue
mpeyzonbnuxkos. Teopema Menenas.
Pacuémul 6 ceueHusx Ha 86bIHOCHbBIX
uepmeostcax.

Ucmopus pazeumusi nianumempuu u
cmepeomempuu.

[IpsiMbIe U IIIOCKOCTH

B IIPOCTPAHCTBE.
[TapannenbHOCTh MPSAMBIX
U IIJIOCKOCTEH

(12 v)

B3anMHOE pacnoJIOkKEHHE MPSIMBIX B
[TPOCTPAHCTBE: MEPECEKAIOIINECS,
[apajulesIbHbIE U CKPEIMBAIOIINECS TIPSIMBIE.
[lapansienbHOCTh NPSAMBIX U IIJIOCKOCTEN B
[IPOCTPAHCTBE: MMaPAJLICIbHBIE IIPSMBIC B
[IPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX MPAMBIX;
[apajuieIbHOCTh NPSIMOM U TIOCKOCTH.

'YTIbl ¢ COHANpPaBIEHHBIMU CTOPOHAMU; YTOJI
MEXy NPSIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEM:

[apasuliesIbHbIE INIOCKOCTH; CBOKWCTBA
rapasulesIbHbIX TIIocKocTer. [Ipocrelimme
MPOCTPAHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH:
TeTpasap, Ky0, mapajuiesenurnes; IoCTpOeHHe
CEUECHU U

B3anMHOe pacronoxeHue
MPSIMBIX B IPOCTpaHCTBE (6 4)

B3anmHOe pacrnoyioxkeHHe MPSIMbIX B
npoctpaHcTBe. CKpenmBaronmecs
rpsiMble. [IpU3HaKK CKpeIMBAOIINXCS
MPSMBIX.

[lapanyienbHble psiMble B TPOCTPAHCTBE.
Teopema o cylIeCTBOBaHUU U
€IMHCTBEHHOCTH NIPAMON NapajuIeIbHOU
JTAHHOM MPSMOM, IPOXOJAILEH Yepe3 TOUKY
[MPOCTPAHCTBA U HE JISKAIEH HA JTaHHOU
npsamoii. Jlemma o nepeceueHnun
[MapaJuIebHBIX MPAMBIX INIOCKOCTBIO.
[TapannenbHOCTE TPEX NMpsIMBIX. Teopema o
TPEX MapauIeNbHBIX TPAMBIX.

Teopema 0 CKpeImMBarOIUXCs MPIMBIX.
Ilapannenvrnoe npoexmuposanue.
OcHognbie ceoticmea napaiiebHo2o
npoexmupoganus. M3obpasxicenue pasHuix
Queyp 6 napannienrbHoU npoeKyuu.
Llenmpanvras npoexkyusi.

YT0J1 ¢ COHAIlpaBJIEHHBIMU CTOPOHAMM.
YT0J MEXy IPSIMBIMU.

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

[TapannensHOCTH
MPSIMBIX
U IJIOCKOCTEN

B IIPOCTPAHCTBE

[ToHATHSA: NTapaNIenbHOCTh IPAMON
U IJIOCKOCTU B IIPOCTPAHCTBE .
[Ipu3HaKk mapawieabHOCTH MPSIMOM

n nockoctr . CBoMCTBA mapaJiicJIbHOCTH




(8 1)

[IPSIMOM U IITIOCKOCTH.

[ 'eomempuueckue 3a0aqu Ha 8blYUCTCHUE U
00KA3amenbCmeo, 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,
npumeHenue

0Jis1 nHOCMPOeHUs ceyenull Kyoa u
napannenenuneod.

Ceoticmea napanienenuneoa u npusmoi.
llapannenvusie niockocmu. Ilpusnaxu
napanneibHocmu 08yX NJIOCKOCHel.
Teopema o napannenvbHocmu u
eOUHCMBEHHOCMU NIIOCKOCU,
unpoxoosuweu uepe3 mouky, He
NpuUHaoneIcauwyio OAHHOU NIOCKOCMU U
creocmeus uz neé. Ceoiicmea
napanienrbHulx nI0CKOCmell: o
napainenrbHOCmu NPAMbIX nepeceyeHus npu
nepeceuenuy 08yx NapaleIbHbIX
niockocmeu mpemoveli; 06 ompe3Kax
napaiienrbHblX NPAMbIX, 3AKI0YEHHBIX
MeHcOY NapainienbHblMu NI0CKOCMAMU, O
nepeceuenuu NPAMOU ¢ 08yMs
napanienrbHelMu nI0CKOCMAMU

[leprnieHANKYIIPHOCTH
MPsSIMBIX U TIII0cKOocTel (12

4)

[lepneH UK yIIpHOCTh MPSIMOMN

U IJIOCKOCTH: MEePIEHIUKYJIISIPHbIE IPSIMBIE B
[MPOCTPAHCTBE, MPAMBIC MapaUICIbHbIE U
MEePHEHIUKYJISIP- HbIE K MJIOCKOCTH, TPU3HAK
MEepPHEeHIUKYISIPHOCTH MPSIMOK U TIJIOCKOCTH,
TeopeMa 0 IPSIMOM NEPIIEHIUKYIISPHON
MJIOCKOCTH

[leprieHAMKYJISIp ¥ HAKIIOHHBIE: pACCTOSTHUE OT

[lepneHAMKYISPHOCT
MPSIMBIXU TJIOCKOCTENUB
[IPOCTPAHCTBE

(26 4)

Ilosmopenue: meopema Ilugacopa na
nji0CcKOCMU, MPUOHOMempus
NPAMOY20IbHO20 MPEY20NbHUKA.
Ceoticmea Ky6a u Npsamoy2oibHO20
napannenenuneoa. Bviuucienue onun
ompe3Ko8 8 Kybe u npsamoy20ibHOM
napannenenuneoe.

[lepneH IMKYJISIPHOCTD IPSIMOU U




TOYKHU OO0 IIJIOCKOCTH, PACCTOSAHUEC OT HpHMOﬁ
Y10 IIJIOCKOCTH .

rockoctu. [Tpusnak
MEePIICHAUKYJIIPHOCTH MTPSIMON 1
[JIOCKOCTH. TeopeMa O CylecCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAsIIEH
yepe3 TOYKY IPOCTPaHCTBA U
[EPIECHIUKYJISIPHON K IIJIOCKOCTH.
[1nockocTH 1 epreH UKy PHBIC UM
MpsiMasi B MHOTOT' paHHUKaX.
[leprieHAMKYIAp ¥ HAKIIOHHASL.
[TocTpoenue neprneHanKysapa U3 TOYKU Ha
MPSIMYIO.

Teopema o mpéx nepnenouKyIApax
(npsmas u obpamuas,).

Veon mesncoy ckpewusarowumucs
npamvimu. Ilouck nepneHOuKyIap Hvlx
NPAMBIX C NOMOUBIO NEPNEHOUKYAP HbIX
naockocmei OpmozonanvHoe
npoexmuposganue. Illocmpoenue ceuenuii
KyOa, npusmsl, NPAGUILHOU NUPAMUOBL C
1OMOUBIO OPMO2OHATILHOU NPOEKYULL.
Cummempus 6 npocmpancmee
omHocumenvHo niockocmu. Ilnockocmu
cummemputl 8 mHo2oepanHuxax. Ilpusnax
nepneHOUKyIAPHOCMU NPAMOU U
NJI10CKOCMU KAK Ce0Cmeue CUMMempUuu.
IIpasunvrbie MHO202PAHHUKU

Pacuém paccmosnuti om mouxku 00
niaockocmu. Cnocodwvl onycmumeo
nepneHOUKyIApbl: CUMMEMpPUs, CO8U2
MOUKU NO NAPALIEIbHOU NPAMOLL.
CoguenonenapanienbHoUnpsamoll,
U3MEeHeHUepacCcmosHull

YTIIBl MEXy IPSIMBIMH U
MJI0CKOCTAMH

(10 1)

YTIbl B IPOCTPAHCTBE: YIOJI MEXKY IPSAMON U
MJIOCKOCTHIO; IBYTPAHHbBIN yroJl, JIMHEHHBIN
YTOJI IBYTPAHHOI'O YIJIa.

[leprieH TUKYISPHOCTD MIJIOCKOCTEN: MPU3HAK

Yribl u pacctosHud (16 )

[loBTOpEHHKE: YroJl MEXAy NPAMBIMHA Ha
[JIOCKOCTH, TPUTOHOMETPHSI B
[IPOM3BOJIBHOM TPEYTOJIBHUKE, TEOpEMa

KOCHHYCOB.




MEPIEHAUKYJIIPHOCTH JIBYX MIOCKOCTEH.
Teopema o TpEX MepHEHAUKYISIpax

[loBTOpEHUE: YTOJI MEXKIY
CKPEIIMBAOIIMMUCS MPSIMBIMU B
MpoCTpaHcTBE. [ 'eomeTpuyecKkue MeTo bl
BBIYMCIICHUS YTIiIa MEXIY MPSIMbIMU B
MHOI'OI'PaHHHKaX.

JIByrpanHblil yroi. CBONHCTBO JIMHEHHBIX
YIJIOB IByTPAHHOIO yrja.
[leprieHIUK YIS PHBIE TIIOCKOCTH.
CBolicTBa B3aMMHO IEPIEHANKYISIPHBIX
ruiockocren. [TpuzHak
[EPIIEHIUKYJIIPHOCTH MJIOCKOCTEH;
TeopeMa O IPsIMOMU IepecedeHus AByX
[JIOCKOCTEN MEePIEHAUKYISIPHBIX TPEThEH
[IJIOCKOCTH.

[Ipsimoyzonbhblll napanierenuneo,; Kyo,
uUsMepeHusl, CBOUCMEA NPAMOY20IbHO2O
napannerenuneda. Teopema o ouazonanu
NpAMOY20IbHO20 Napaieirenuneod u
creocmeue uz Heé. Cmepeomempuyeckue u
npUKIaAoHble 3a0ayll, CEsA3AHHbIE CO
63AUMHBIM PACNOLONACEHUEM NPAMBIX U
niockocmu.

Ilosmopenue: ckpewusaowuecs npsmole,
napaienbHvle ni0CKOCMU 8 CMAHOAPMHBIX
mHozozpannuxax. Ilapa napannenvruix
NJ10CKOCMeEl HA CKPeuUusarouuxcsi NpAMblx,
paccmosinue mMexucoy CKpeuusaouuMucs
NPAMBIMU 8 NPOCMBIX CUMYAYUSX.
OnyckaHnue nepneHouKyiApos,
BbIUUCTIEHUEPACCMOAHUL O MOYKU 00
MouKU; NPAMOU,; NIOCKOCHIU.

BoiuucieHue paccmosHuil mexcoy
CKPeuuB8arouUMUCs NPAMbIMU C HOMOUWbIO
nepneHOUKYJIAPHOL NI0CKOCMU.
Tpéxepannviii yeon, HepaseHcmea 0.isl
mpéxepaHtbIX Yenoe.




Teopema [lugpazcopa, meopemwl KocuHycos
U CUHYCO8 OJIsl MPEXSPAHHO20 Y2lld.
Dnemenmul chepuyeckoii 2ceomempuu.
eeode3uueckue MUHUU HA 3emie

Muororpanauk# (10 )

[ToHATHE MHOTOTpaHHHMKA, OCHOBHBIE AJIEMEHTHI
MHOT'OTPaHHHKA, BBIITYKJIbIE U HEBBIYKJIIbIE
MHOT'OTPaHHHMKHU;, pa3BEPTKAa MHOT OTpaHHUKA.
[Ipu3ma: n-yronpHas mpu3Ma; IpaHu U
OCHOBAHMSI IPU3MBI; IPsAMasi 1 HAKJIOHHAS
MPU3MBbI; OOKOBAs M MOJIHAS TIOBEPXHOCTD
MIPU3MBI.

[Tapannenenunen, npsMOyroiabHbIN
napauiesenunes U ero CBoMcTBa.
[Tupamuaa: n-yrojibHasi IUpaMuaa, FpaHu U
OCHOBAHHE MUPAMHU/JIbI; 0OKOBAs U IMOJTHAS
[MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceuE€HHas mupaMuja.

DNIeMEeHTHI TPU3MbI U Tupamubl. [IpaBuibHbIE
MHOTI'OTPAaHHMKH: IIOHSATHE PABUIIBHOTO
MHOT'OTpaHHMKA; TPABUJIbHAS TPU3Ma U
MpaBWIbHAs TUPaAMU/IA; TPABUIIbHAS
TpeyroJibHasi MUpamMuia U MpaBUIbHBIN
reTpasap; Kyo. [IpencraBienne o mpaBUIBHBIX
MHOT'OTPAaHHHMKAX: OKTa3Ip, JOAEKadp U
UKOCadP.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEIBHO TOYKH, TPSIMOM, IIOCKOCTH.
JJIeMEHThl CHMMETPUH B IUPAMU/JIAX,
rapajuiesienuneaax, npaBuibHbIX
MHOTI'OTpaHHHUKAX.

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

[Tnommaae 60KOBOM MOBEPXHOCTH U TIOJTHOM
IMOBEPXHOCTH NPSAMOU MPU3MBI, IIJIOIIAb
OCHOBaHMI, TeopeMa

0 OOKOBOI1 TOBEPXHOCTH MPSIMON TPU3MBI.

Muororpanauku (7 9)

Cucrematusanus 3HaHUN: MHOrorpaHHUK
1 ero 3yeMeHTsl. [Iupamuna. Buas
nupamu. [IpaBunbHas nupamuaa. [Ipusma.
[Ipsimasi 1 HAaKJIOHHAsI TPU3MBI.
[IpaBunbHas npusMma. IIpsamon
rapajulesenunes, IpsiMoyroabHbIN
napajuiesienunes, Kyo.

Buinykavie muoeoepannuku. Teopema
Diinepa. IIpasunvhvie u no1ynpasuivHvle
MHO202PAHHUKU




[Tnomaas OOKOBO MOBEPXHOCTH U
[MOBEPXHOCTH MMPAaBUIBHON TUPAMU/IBI, TEOPEMa
0 TUTONIA TN OOKOBOH MOBEPXHOCTH yCeU EHHOU
MU PAMHTBI

OO6bEMBI MHOTOI'PaHHUKOB

(81)

[Tonsatue 06 o6bEMe. OOBEM MUPaMUIBI,
MPU3MBI

BekTopel
B ipocTpaHcTBe (13 u)

[lonamue 6ekmopa Ha NIOCKOCMU U 8
npocmpancmee.

Cymma u pasnocmos 6eKmopos, npasuio
napanieienuneod, yMHOJNCeHue 6eKmopa Ha
YUC0, pasnodxcenue sekmopa no 6asucy
MpEX 6eKMopos, He NeNCaujux 8 00HOU
niockocmu. CkansipHoe npousseoenue,
BbIUUCTICHUE Y2l MeNHCOY 6EKMOPAMU 8
npocmpancmee.

IIpocmetiwue 3a0ayu ¢ sekmopamu

JIBuxenus (5 1)

[leusicenus npocmpancmaa.
Omobpadsicenus. J{gusxcenust u pageHcmeo
dueyp. Obwue ceoticmea ogudicerutl. Buouvl
0BUIICEHULL. NAPAJLIE/IbHbIL NePEeHOC,
YEHMPANbHAS CUMMEMPUsl, 3ePKATbHAS
cumMmMempus, n08OPOM 80KPY2 NPAMOILL.
IIpeobpazosanus nooodus. Ilpsamas u
chepa Diinepa.

["eomempuueckue 3a0aqu Ha nNpUMeHeHUe
08UIICEHUS

[loBTOpEHUE: ceueHus,
PACCTOSTHUS U YTJIIbI

(8 1)

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

Boeraucienne yriioB: Mexay
CKPEIIMBAOIIMMUCS MPIMBIMU, MEXAY PAMOI
U IUIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YTJIOB
MEXAY MIOCKOCTIMHU




ITOYPOYHOE IINTAHMPOBAHUE KYPCA TEOMETPU A
10 KJIACC

Ba3osblii ypoensb (70 yacoB)

Yray6aennsblii ypoBeHb (105 yacos)

KommuectBo yacos ‘

Tema ypoxka

Tema ypoxka

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

1 Henean
2 OCHOBHBIE MTOHATUS CTEPEOMETPHH: TOUKA, IpsIMas,
MJIOCKOCTB, TpOCTpaHcTBO. [IpaBuia n3obpaxeHus Ha
PUCYHKaxX: H300pakeHUs MII0CKOCTEH, MmapaaiebHbIX
NpAMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka.
IlosmopeHue naaHUMempuu. Teopema 0
NPONOPYUOHANLHBIX ompe3Kax. Ilooobue
mpeyzonvnuxos. Teopema Menenas.
2 Henest
2 [ToHsITHS: TIepeceKaroecs MI0CKOCTH,
MepeceKarInmecs npsMas U IIO0CKOCTb.
lIlosmopeHue naaHUMempuu. Teopema 0
NPONOPYUOHANLHBIX ompe3Kax. Ilooobue
mpeyzonbnuxkos. Teopema Menenas.
3 Hepeas
2 3HAKOMCTBO ¢ MHOTOT paHHMKaMH, H300pakeHne
MHOTOI'PaHHHKOB Ha PUCYHKaX, Ha TPOCKITHOHHBIX
YepTexKax.
OcHogHbie npocmpancmeenuvie hucypul
Hcmopusa pazeumus niaHUMempuy U cmepeomempuu.
4 Hepneas
2 HavanbHble cBefeHNs 0 KyOe U mupaMuie, ux
pa3BEpTKU 1 Mozenu. CedeHrnss MHOTOTpPaHHUKOB.
Mnoeoepannuxu, usobpasicenue npocmeunux|
NpOCMpaHCmeeHHbIX — ueyp,  Hecyujecmeyrouux
00bexmos.
Sueneas
2 [TonsiTne 00 aKkCHOMAaTHYECKOM TTOCTPOCHUH

CTCPCOMCTPUHN: AKCUOMBI CTCPCOMECTPHUU U CIICACTBUSA

13 HUX

‘ KommuectBo yacoB




Cnocobvl  3a0anus npsamvlx U NIOCKOCMel
npocmpancmae. Obo3nauenus NPAMBIX u
niockocmeil.

Tema: Ipamvie u nnockocmu 6 npocmpancmee. Ilapannenvnocms npamoix u naockocmeii (12 u / 14u)
+ YV Beeoenue 6 cmepeomempuio (4u)

6 Heean

B3aumHoOe pacroyiokeHne NpsAMbIX B IPOCTPAHCTBE:
nepeceKaroIuecs, napauielbHble U CKpeIlBaloecs
npsiMble.

[ lapannenvhoe npoexmuposaHue. OcHosHvle
ceolicmea napanienbHo20 NPOeKmupoBaHusl.
H3zo00pasicenue pasuvlx  Queyp 6 napanienvbHou
npoexyuu.

[{enmpanvras npoexyusi.

7 Hemeas

[TapannenbHOCTh IPSIMBIX U IIIIOCKOCTEHN B
[MPOCTPAHCTBE: Mapaie/ibHbIEe MPIMBIE B
[MPOCTPAHCTBE; MapaIeIbHOCTh TPEX MPSAMBIX;
[apajyIeIbHOCTh MPSMOM U MIOCKOCTH.

Ceoticmea nepeceyuenuti NPAMbIX U NAOCKOCMeEU

8 Heneas

[lapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B
[IPOCTPaHCTBE: NTapajlIeIbHbIE NPSIMbIE B
[IPOCTPAHCTBE; apalICIbHOCTh TPEX MPSIMBIX;
[1apaJuIeIbHOCTD MPSIMOM U IIJIOCKOCTH.

Ceoticmea nepecedenull NpAMbIX U NIOCKOCMeEU.

9 Henean

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

Ceuenus. H3obpaosicenue ceuenuti nupamuovl, Kyoa u
npusMul, KOmopvle npoxoosam uepes ux péopa.
H306pascenue nepeceyenus NOJIYYUEHHbIX
niockocmeii. Packpawueanue nocmpoeHHbIX cedenul

PA3HbIMU YeEMAMU.

10 Hepeasn




[TapannenbHOCTh NJIOCKOCTEN: NapaliiebHbIE
[JIOCKOCTH;, CBOMCTBA MapaJijlelIbHbIX MIOCKOCTEMN

Ceuenus. M3obpaosicenue ceuenuti nupamuovl, Kyoa u
npuzmuvl, KOmopvle Npoxoosam yepes ux péopa.
H306pascenue nepeceyenus NOJYYUEHHbIX
niockocmet. Packpawueanue nocmpoeHnvix cedeHull
pasHbIMU Y8emamu.

11 ne

neJIs

[IpocTeiimme mpocTpaHCcTBEHHBIE (GUTYPHI HA
MJIOCKOCTHU: TeTpas’ap, KyO, mapasuienenumnes;
OCTPOEHHUE CeYEHHI

Ceuenus. H3o00pasicenue ceuenuti nupamuosl, Kyoa u
npusMbl, KOmopwie Npoxooam uepe3 ux péopa.
H300padicenue nepeceuenus NOJIYYeHHbIX
niockocmeil. Packpawiueanue nocmpoenHvix cedenull
pasHbIMU YBEMAMU.

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

12 Heneasn

[lepneHAMKYISPHOCTD MPSIMOM U INIOCKOCTH:
[IEPICHANKYJIIPHBIE IPSIMBbIE B IPOCTPAHCTBE, IPAMbIE
[apaJuleabHbIE U NEPIECHANKYJIISIPHBIC K IIIIOCKOCTH

[losmopenue: meopema Ilugacopa na nrockocmu,
Mmpu2oHOMempusi NPAMOY20J1bHO20 MPey2olbHUKA.

13 Hegeas

[lepneHAMKYISIPHOCTD MPSIMOM U MJIOCKOCTH:
[epIeHINKYJIIpHbIE TPSIMbIE B IPOCTPAHCTBE, MPIMbIE
napajuleJbHble U MEPHEHIUKYJIIPHbIE K IIIOCKOCTH

Ceoticmea Kyba u npsamMoy201bHO20 nNapaiierenuneod.
BoiuucieHue 01uH ompe3Kos 8 Kybe u npsamoy2oibHOM
napannenenuneoe.

14 nenens

[Ipy3HaK nepnesauKyJIIPHOCTH MPSIMOM U TUIOCKOCTH,
TeopeMa O MPSIMOM NEPIIEHIUKYIISPHON NIOCKOCTH

Teopema o0 mpéx nepneHOuKyIApax (npamas u
oOpammuasi).




|3/20J1 MedHCOY CKpeuUuBarouuMucs NPImMulmu.

15 Heneas

[ [pu3Hak nepneHauKyJISIPHOCTH MPSIMOU U TIIIOCKOCTH,
TeopeMa O MPSIMOM NEPIEHAUKYIISIPHON MIOCKOCTH

Ilouck nepneHOUKyIAPHLIX NPAMBIX € HOMOUBIO
nepnenouxynapuvix  naockocmeu — OpmozoHanbHoe
npoexmuposanue.

16 Heneas

[leprieHIUKYISp U HAKIIOHHBIE: PACCTOSIHUE OT TOUKHU
110 TNIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 MIOCKOCTH

Ilocmpoenue ceuenuii Kyb6a, npusmvl, NPABUTLHOU
nUpamuobl ¢ NOMOWBIO OPMO2OHATLHOU NPOEKYULL.

17 wepens

[leprieHIUKYSp U HAKIIOHHBIE: PACCTOSIHUE OT TOUKHU
10 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IIJIOCKOCTH

Cummempusi 8  NPOCMPAHCMBE  OMHOCUMENLHO
niaiockocmu. ITnockocmu cummempuul 8
IMHO202DAHHUKAX.

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

18 Heneasn

YTIIbI B IPOCTPAHCTBE: YTOJI MEXKY NPSIMOU U
[JIOCKOCTBIO; ABYTPAHHBIN YIOJI, JINHEUHBINA YT OJI
JIBYTPAaHHOTO YIJIa.

I Ipsimoyeonbhblil napannenenuned; Kyb, usmepenus,
c601iCMBA NPAMOY201bHO20 NApaALlelenuneod.

19 Hepensn
YTbl B IPOCTPAHCTBE: YIOJI MEXKIY MPAMON U
[JIOCKOCTBIO; IBYT'PAHHBIN YT OJl, TMHEUHBINA Yroi
JIBYTPAHHOT'O yIJIa.
Teopema 0 ouazoHanu NPAMOY20]bHO20,

napajmeﬂenuneda u creocmeue us Heeé.

20 ueneas

[leprieH TUKYISPHOCTD MIIIOCKOCTEN: MPU3HAK




[epIEeHIUKYJSIPHOCTH JABYX IJIOCKOCTEH.

HoemopeHue: CKpewuearowmuecs npsmovie,
napallejlbHble niockocmu 6 cmaHdapmelx
WMHO20ZPpAHHUKAX. Hapa napaiiejlbHblx niockocmel
HA CKpewuearnwyuxcsl npiamblx, paccmosHue Meofcdy

CKpewusarouumMucs NPAMBIMU 8 npoOCmuvlX
cumyayusix.
21 Hepes
TeopeMa o TpEXxnepneHauKyIsipax
Onyckanue nepneHOUKyAapos,

ebmuCﬂeHuepaccmOﬂHud om MoOuYKu 00 moukKu,

I’Zp}ZMOL?,' njaocCKocmu.

22 Hegens
TeopeMa o TpéxnepneHauKyasipax
Buiyucnenue PAaccmosiHut medHcoy,
CKpeuusaromumMucs npAMbIMU c nOMOWbIO

nepneHOUKyIAPHOL NIOCKOCMU.
Tpéxepannvlii yeon, Hepaeencmeda OJsl MPEXSPAHHLIX
yenos

Tema:Mnozoepannuxu (10 u | 6u) +

Y Bseoenue ¢ cmepeomempuio (54)

23 Hepeis

[loHsITHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTHI
MHOIOT'paHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE
MHOIOI'paHHUKH; Pa3BEPTKAa MHOrorpaHHuka. [Ipusma:
N-yrojpHas NpU3Ma; FPaHU U OCHOBAHUS PU3MBI;
[psiMasi 1 HaKJIOHHAsI IPU3MBbL; OOKOBas U MOJIHAS
[NOBEPXHOCTb IPU3MBI.

Ceuenus. M306pasxcenue ceuenuti nupamuosl, Kyoa u
npusMbl, KOMopwvle NPOXooam yepes ux péopa

24 genenas

[Tapannenenunen, NpsIMOYrobHbIN Napaulenenunes u
ero cBoicTBa. [lupamuaa: n-yronpHas nupammuaa,
I'PaHUd 1 OCHOBAHUC ITUPAMHABI; OOKOBas M IOJIHAS
IIOBCPXHOCTb NHUPAaMUAbI; ITPABUJIbHAA U yCG‘-IéHHaﬂ
mupamMuaa.




|C60120m6a nepeceuenuti NPAMbvIX U NI0CKOCMeEl.

25 Heneas

DneMEeHThI IPU3MbI U TupamMubl. [IpaBunbHbIe
MHOT'OI'PaHHMKU: ITOHATHE IIPABUIIBHOTO
MHOTI'OTPaHHMKA; IPABUJIbHAS IPU3MA U TPABUIIbHAS
MUpaMu/a; IpaBUIIbHAS TPEYTOJbHAs MUpaAMUIA U
[paBIIIbHBIN TeTpasp; KyO. [IpencraBnenue o
[MpaBUJIbHBIX MHOTOIPaHHHUKAX: OKTA3Jp, NOAEKA3AP U
HMKOCAdP.

Hapa napaiielbHblx niockocmetl HA
CKpeuuearwyuxcsa npAamslx, paccmoinue Meofcc)y
CKpewuearoyuMucs nPpAMbIMU 6 NPOCNIblLX CUMyayusix

26 Henesas

CumMeTpusi B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIBHO TOYKH, IPAMOM, IIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B TUPAMUIAX, MapaIelenunenax,
[MpaBUIbHBIX MHOTOT'paHHUKaX. Beruncnenue
DJICMEHTOB MHOT' OTPaHHUKOB: pé0pa, TMaroHalu, YIJibl.

Boinykavle  muozcoepanHuxku.  Teopema — Oiinepa.
IIpasunvubie U NOTYNPABUIbHBIE MHO20SPAHHUKU.
Ilocmpoenue ceuenutl 6 nupamuode, Kyboe no mpém
moukam na péopax. Co30aHue 8bIHOCHBIX Yepmedicell
U 3aNUCb Wa208 NOCMPOEHUS.

Teopema Ilugacopa, meopemvl KOCUHYCO8 U CUHYCO8
07151 mpEXepanHo2o yaia.

27 uenens

[ 11011316 60KOBOI TOBEPXHOCTH U MOJIHOM
[MOBEPXHOCTHU MPSIMOU MIPU3MBI, IJI0IIAAb OCHOBAHUH,
TeopeMa

0 OOKOBOH IMOBEPXHOCTH NpsAMOM npu3Msl. [1nomansb
OGOKOBOI MOBEPXHOCTH U MIOBEPXHOCTH MIPABUIIBHOI
nUpaMuibl, TEOpeMa O IJIoLa M OOKOBOM MOBEPXHOCTH
yCceuEHHON MU PaMHUIbI

H300padicenue nepeceyenus NOJIY4EeHHbIX
niockocmeii. Packpawueanue nocmpoeHHbIX cedenul
pasuvimu yeemamu. Memoo cnedos 0151 nocmpo eHusy,
ceuenuu

Dniemenmol chepuueckoll ceomempuu. 2e00e3ulecKue]
IUHUYU Ha 3emne

Tema: Oovémbl muozozpannuxos (6 u) + Y Bekmopuot 6 npocmpancmee (94 uz 14u)

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




|napajmeﬂenuneda, YMHOOICEHUE 6eKmopa HA YUCI0

29 yeneas

2 [Tonsitue 06 00BEMe. O0BEM MUPAMHUIBI, TPU3MBI Ymnoorcenue e6exmopa na uucno, pasnoodicenue 2
sexmopa no 6asucy mpéx 6eKmopos, He iedcauux 8
0OHOU NIOCKOCMU.

Pa3znogicenue gekmopa no 6asucy mpéx 6ekmopos, He 1
iescauux 6 0OHOU NI0CKOCU

30 neneisn

2 [Tonsitue 00 00béMe. OOBEM TUPAMUIBI, TPU3MBI Ckansiprnoe npousgeoenue, 8blHUCICHUE Y2Nd MeHCOY 2
sexmopamu 6 npocmpancmse. Ilpocmetiwue 3a0aqu ¢
sexmopamu

I Ipocmetiwue 3a0auu ¢ 6eKmMopamu 1

Tema: Ilosmopenue: ceuenusn, paccmosanus u y2iusl (8 u) + Y Bekmopwvt ¢ npocmpancmee (54 uz 14u) + Y Yenwvt meswcoy npamvimu u niockocmamu
(1u uz 16u)

31 weneas

2 [Tonsitne 00 06béMe. OOBEM TUPAMUIBI, TTPU3MBI CkanapHoe npouszgeoenue, GblUUCICHUE Veld MeHcOy 2
sexmopamu 6 npocmpancmee. Ilpocmetiwue 3a0auu ¢
sexmopamu

[/ Ipocmetiuiue 3a0aqu ¢ sekmopamu 1

32 weneas

2 [TocTpoeHune ceueHnit B MHOTOTpaHHHUKE. I Ipocmetiuiue 3a0a4u ¢ 6eKMOPAMU. 2

Tpéxepannvlii yeon, HepaseHcmea Ol MPEXSPAHHbIX 1
yenos

33 Heneas

2 Brruncnenue paccTosSHUN: MEXIY IBYMS TOUKaMHU, OT [/[euoicerus npocmpancmaa. Omobpadsicenus. 2
TOYKHU J0 IPSIMOH, OT TOYKHU 10 IIOCKOCTU; MEXIY  [eudsicenuss u pasencmeo ueyp
CKPEIIMBAIOIIUMHUCS MPIMBIMU

Obuwue ceoticmea 08UNCEHULL. 1
34 neneast
2 BbrunciieHre yriioB: MeXa1y CKpElIMBaOMMMUCT  |Buovl OBUIICEHUIL: napanieibHwill nepemoc, 2
MPSIMBIME, MEXKIY TIPSIMOH U TIOCKOCTBIO, IBYTPAHHBIX [/eHMPANbHASL CUMMEMPUS], 3ePKAbHASL CUMMEMpPUs,
YTJIOB, YTJIOB MEXIY TUIOCKOCTSIMHU nosopom 8oKpy2 npsmoil
I Ipeobpazosanus nodoous. Ilpamas u cghepa Diinepa. 1

Feoxwempuqecxue 3a0ayu Ha npumeHerue o8uUdICeHUSA




