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MOACHUTEJIBHAA 3AIINCKA

[Iporpamma Mo MaTeMaTHKe YriIyOJNEHHOTO YpOBHSA JJisi OOY4JaIONIMXCs HA YPOBHE CPEIHETrO
obmero obOpazoBanus pazpaborana Ha ocHoBe @PI'OC COO ¢ yu€TOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUA, MPEIbABISIEMBIX K MaTeMaTHYeCKOMY OOpa3OBaHHMIO, W  TPATUIUN  POCCHHCKOTO
oOpa3oBanus. Peanusanus mnporpamMmbsl IO MaTeMaTuke — oOecreuMBaeT  OBJaJeHHE  KIIFOUEBBIMU
KOMIETEHIIUSIMU, COCTABJISIIOIIMMHA ~ OCHOBY JJII ~ CaMOpPa3BUTUSL M HENPEpPhIBHOIO  00pa3oBaHUA,
LEJIOCTHOCTh OOLIEKYAbTYPHOTO, TUYHOCTHOTO U IMO3HABATEIBHOTO PA3BUTHSI JIMYHOCTH 00 yJarOIIHXCS.

B mporpamme mo mMareMaTuKe Y4TEHBI HJICH M TOJIOKeHUsT «KOHIENIMK pa3BUTHS MAaTEMATHYECKOTO
o0Opa3zoBaHus B Poccuiickoi denepanumny». B COOTBETCTBUU C Ha3BaHHEM KOHIIEIIIUNA
MaTeMaThuyecKkoe o0pa3oBaHKEe J0HKHO, B YaACTHOCTH, pelllaTh 3a7jauy oOecreueHuss HeoOXOIUMOro CTpaHe
ypcia 00ydaloIIMuXcs, MaTeMaThuyeckas IOJrOTOBKAa KOTOPBIX — JIOCTaTOYHA  JJIsl  HPOAOJDKEHUS
oOpa3oBaHHMs TIO pa3IMYHBIM HANpPABICHUSAM, BKIIOYas NPENOJaBaHUE MaTEMAaTHKH, MaTEMAaTHYECKHe
UCCIIeZIOBaHus, paboTy B chepe WHPOPMAIMOHHBIX TEXHOJOTHMA M JAPYruX, a TaKke oOecrmeueHus AJis
KQXKI0ro O00YyJaromierocsi BO3MOXKHOCTH JIOCTHXKEHUSI MAaTeMaTU4YeCKOW MOJArOTOBKHM B COOTBETCTBHM C
HEOOXOAMMBIM €My YypoBHeM. VIMEHHO Ha pelleHHWe STUX 3aJlad HalleleHa Iporpamma Mo MaTeMaTHKe
YII1yOJIEHHOTO YPOBHSI.

B omoxy uudpoBoit Tpanchopmanmu Bcex cdep UENIOBEYECKOM JESTENbHOCTH HEBO3MOXKHO

cTaTb  OOpa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 06e3  xoporei
MaTEeMATHYECKOW MOJITOTOBKH. DTO OOYCIOBIIEHO TEM, YTO B HAIIM JHU PACTET YUCIIO CIEIUAILHOCTEH,
CBS3aHHBIX C  HEMOCPEACTBEHHBIM MpPUMEHEHHWEM MaTeMaTHKu: U B cdepe DKOHOMUKH, U B
Ou3Hece, W B TEXHOJOIMYECKHMX OOJIACTAX, W JaXe B TyMaHUTapHBIX cdepax.

Takum  oOpa3oMm, Kpyr oOydaromMXcCs, M KOTOPBIX MaTeMaThKa CTaHOBUTCS 3HAYUMBIM
npeaMeToM, (QyHIaMEHTOM OOpa30BaHMWs, CYIIECTBEHHO pacmmpsieTcs. B Hero BXOISAT HE TOJIBKO
oOyyaroniecs, IJIAHUPYIOIIUE 3aHUMATbCS TBOPYECKOW U HCCIENOBaTENbCKOW paboToii B obOiactu
MaTEeMaTUKH, UHPOPMATUKH, (PU3UKH, IKOHOMHUKU U B APYruX 00JacCTSIX, HO U T€, KOMY MaTeMaTHKa Hy)XHa
JUTSL ICTIOJNTE30BAHUS B TPO(ECCHUsiX, He CBI3aHHBIX HEIIOCPECTBCHHO C HEH.

[lpuknagHas 3HAYUMOCTH MaTeMaTUKU OOyclOBIEHa TeM, UTO €€ TPeaMETOM SBISIFOTCS
dbyHIaMeHTalbHbIE CTPYKTYpPhI HAIIErO MHpA. MPOCTPAHCTBEHHBIE (POPMBI U KOTMYECTBEHHBIC OTHOIICHUS,
(GyHKIIMOHAIBHBIE 3aBUCHMOCTH M KAaTErOpPUM HEOMPENENEHHOCTH, OT MPOCTEHINNX, YCBaMBaeMbIX B
HEMOCPEICTBEHHOM  OIBITE, 10 JOCTaTOYHO CJOXKHBIX, HEOOXOMUMBIX JJIsi Pa3BUTHUS HAYYHBIX U
TEXHOJIOTHYECKHUX uJei. be3 KOHKpPEeTHhIX MaTeMaTUYECKUX 3HAHMW 3aTPyJHEHO MMOHWMaHUE MPUHITUIIOB
YCTpPOWCTBA M HCIIOJNIB30BAHMUSI COBPEMEHHOW TEXHUKH, BOCIPUATHE M WHTEPIpETalus PasHOOOpa3HOi
COIIMATBbHOM, SKOHOMMYECKOH, MOJIUTHYECKON uHpopmaruu, manodhdexTuBHA
MOBCEIHEBHASL TPAaKTHUECKas JACITeIbHOCTh. Bo MHOrMX cdepax mpoPecCHOHATLHOW AESTeTLHOCTH
TPEOYIOTCS YMEHHUS BBIOJHATH PACUETHI, COCTABIISITh ATOPUTMBL, MPHUMEHATH  (OPMYIBI, TIPOBOJUTH
TCOMETPUYECKUE HW3MEPEHHUS | MOCTPOCHUS, YATaTh, 00padaThIBaTh, HHTEPIPETUPOBATH U TPEICTABIATH
uHbOpMAIMIO B BHJE TAOMHI], JuarpaMM W TpadHuKoB, MTOHMMATh BEPOSTHOCTHBIM XapakTep CIydailHBIX
COOBITHIA.

OnHOBpEeMEHHO C pacmupeHueM cdep MTPUMEHEHUsS MaTeMaTUKH B COBPEMEHHOM OOIIecTBE BCE
Oonee BAKHBIM CTaHOBUTCS MaTeMaTHYeCKUH CTHIIb MBIIUJICHUS, TPOSBISIIOIIUNCS B
ONpe/ICIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce W3y4eHHS MAaTeMAaTHKH B apceHal TPUEMOB H
METOJIOB MBIIIJICHHUSI YEJIOBEKa €CTECTBEHHBIM 00pa30M BKIIFOUAIOTCS WHAYKIUS W JISAYKIUsA, 0000IICHIEe
U KOHKpETHU3allus, aHallu3 W CHUHTe3, Kiaccu(ukamus M CUCTeMaTu3alus, a0CTparupoBaHHWE WM aHAJIOTHSI.
OOBeKThl MaTeMaTHYeCKHMX  YMO3aKJIIOUEHWH,  MpaBWia  UX  KOHCTPYMPOBAHUS  PACKPBIBAIOT
MEXaHU3M JIOTHYECKUX MMOCTPOCHUH, CIOCOOCTBYIOT BBIpaOOTKE yMeHUs (OpPMYIUPOBATH,
00OCHOBBIBaTh M JIOKA3bIBaTh CYXKJCHUS, TEM CaMbiM (DOPMHPYIOT JIOTHUSCKUN CTHJIb MBIIIUICHUS.

Benymias pons  TpUHAAICKAT MaTeMaThke B (OPMHUPOBAHWM  aJTOPUTMHUYECKOMN
KOMIIOHCHTBI MBINUICHAS W BOCIUTAaHWM YMEHWW JEWCTBOBAThH 1o 33JJaHHBIM QJITOPUTMaM,
COBEPILIEHCTBOBATh W3BECTHBIE M KOHCTPYMpOBAaTh HOBbIE. B mpomecce pemieHus 3agad  —



OCHOBBI ISl OpraHM3alMM y4eOHOM  NeATeNbHOCTH Ha  ypPOKax MaTeMaTUKH —  pa3BUBAIOTCS
TBOpYECKAsl U MPUKJIaTHAsI CTOPOHBI MBIIIUICHHS.

OOyuyeHnne maremaTuke Aa€T BO3MOXKHOCTh pa3BUBATh y OOYJAIOUIMXCS TOUHYIO, PALIMOHATBHYIO U
UHPOPMATUBHYIO pe4yb, YMEHHE OTOMpaTh Hambonee MOAXOAS’IINE S3bIKOBbIE, CHMBOJIMYECKHE,
rpaduuecKkue CpeicTBa s BBIPAKEHHUS CYXIEHUH U HAIIAAHOIO UX MPEICTABICHHUS.

HeoOXxomumMbpIM  KOMIIOHEHTOM OOIIEH KyIbTyphl B COBPEMEHHOM TOJKOBAaHHMH SIBJISAETCS OOIIee
3HAaKOMCTBO C METOAAaMM II03HaHUSA JEHCTBUTEIbHOCTH, IPEACTaBIEHUE O IHpeAMeTe U  METoAe
MaTeMaTHKH, €ro OTJIMYMSAX OT METOAOB ECTECTBEHHBIX M I'yMaHUTapHbBIX HayK, 00 OCOOEHHOCTAX
OpUMEHEHHs  MaTeMaTWKH s pelIeHHs HayYHBIX M MPUKIAJHBIX 3agad. TakuM  oOpaszom,
MaTeMaTHYeCKOe 00pa30BaHME BHOCUT CBOM BKJIaJ B (hOpMHpOBaHHE OOIIEH KYIbTYphI YEIOBEKA.

W3ydeHune MaTeMaTHKH CIOCOOCTBYET 3ICTETMYECKOMY BOCIHTAHHMIO 4YEJIOBEKA, [MOHMMAHUIO
KpacoThl W  M3AIIECTBA MAaTEMAaTUYECKUX  pACCY)KICHHWH, BOCHPUATHIO T€OMETPUUYECKHX (opm,
YCBOCHMIO UJIEH CUMMETPHH.

[TpuopurerHsiMu nessiMu o0ydenns maremaruke B 10—11 knmaccax Ha yrinyOJi€HHOM ypoBHE
IPOJIOJIKAIOT OCTABAThCA:

(bopMUpOBaHUE [EHTPAIbHBIX MAaTEMATUYCCKMX TOHATUH (YHMCIIO, BEJIMYMHA, TEOMETPUYECKas
¢durypa, nepeMmeHHasi, BEpOSITHOCTbD, byHKIHA, IIPOU3BO/IHAS, UHTErpa), 00€eCTIeYnBAOIINX
IPEEMCTBEHHOCTb U IEPCHIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa3oBaHUs 00y4arOIIUXCs;

MOJBECHNE OOYJaroIIUXCs Ha JOCTYIIHOM JUIi HUX YPOBHE K OCO3HAaHHIO B3aWMOCBSI3H
MaTeMaTHKH U OKPYKAIOLIEro MUpa, HOHUMAHUIO MAaTEMaTHKU KaK 4acTH OOLIEH KylbTyphl 4EJI0BEYECTBA,

pa3sBUTUE UHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEN  00ydaroIuxcs, IO3HaBaTEeIbHON
aKTUBHOCTH, MCCIIEOBATEILCKUX YMEHUH, KPUTUUHOCTH MBILIUICHHS], HHTEpECca K U3yYEeHUI0 MaTEMaTHUKH;

dbopmupoBaHre (QyHKIIMOHATHHONH MAaTEMAaTHYCCKOW IPAMOTHOCTH: YMCHHUS pacro3HaBath
MaTeMaTUYECKUE  aCIEKThl B  PEANBbHBIX  KU3HEHHBIX  CHUTyallUAX M [PU  HU3YYCHHH JIPYrUX
y4eOHBIX MPEAMETOB, TMPOSBJICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW,  (HOpMynmupoBaTh MX  Ha

A3bIKE MATEMAaTUKU U CO3[aBaTh MaTeMaTHYECKUE MOJEIH, IPUMEHATh  OCBOEGHHBIH  MaTeMaTH4eCKUM
anmapar Juid  pelleHuss [PaKTUKO-OPUEHTUPOBAHHBIX  3a7ady, HHTEPIPETUPOBATH U  OLEHUBATh
MOJTy4YEHHBIE PE3YJIbTaThI.

OCHOBHBIMHU JMHMSIMU cojiep>kaHusi Marematuku B 10-11 kmaccax yrimyOGiaE€HHOTO ypOBHS SIBISIOTCS:
«Hucna u BBIYUCIICHUS, «Anrebpa»  («AnreOpauueckue BBIpOKCHUs», «YpaBHEHHS U
HepaBeHCTBay»), «Hauama matemarndeckoro ananmzay, «['eomerpus» («['eomerpuyeckue  Qurypbsl u
UX CBOWCTBay, «/3MepeHrne reOMeTpHUYCCKUX BEIHIHHY), «BeposTHOCTD U cTaTHCTHKa. [laHHBIC JHHHA
pa3BUBAIOTCS MapajUIeNbHO, KaXKas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOW, OJIHAKO HE HE3aBUCHMO OJIHA
OT JIpyroil, a B TECHOM KOHTaKkTe M B3aumopeictBuu. Kpome 3TOro, ux oObEIUHSET JOrHyeckas
COCTABIIAIONIAsA, TPAJUIMOHHO IMPHUCYIas MaTeMaTHKe M MPOHU3BIBAIOIIAs BCE MaTeMaTHYECKUe KypChl U
copepkatenbHble JUHUU. CdopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «yMEHHE ONEpUpPOBATH
NOHATHUAMM. OIpPENEIIEHHE, aKCHuoMa, TEOpeMa, CJEICTBUE, CBOWCTBO, MpPHU3HAK, [JOKa3aTeIbCTBO,
pPaBHOCHUJIbHBIE (OPMYIHUPOBKH, YMEHHE (POPMYIUPOBAaTh OOpPAaTHOE U MPOTUBOIOJIIOKHOE  YTBEPXKIEHUE,
IPUBOTUTH pPUMEPHI u KOHTpPIIPUMEPHI, HCMOIb30BaTh METOJ MaTEeMaTHYeCKON HMHIYKIIHH,
IIPOBOJIUTH JOKa3aTelbHbIE PACCYKIEHUS IIPU PELLICHUH 33/1a4, OLEHUBATh JIOTHYECKYI0 TPaBUIBLHOCTH
paccyXJIeHUI» OTHOCHTCSI KO BCeM Yy4eOHbIM KypcaMm, a (OpMHpOBaHHE JIOTHUECKUX YMEHUH
pacripenieniieTcss Mo BceM roaaM oOy4deHHss Ha ypOBHE CPEIHEro OOIIero oopa3oBaHUS.

B coorBerctBum ¢ ®I'OC COO wmaremarwka SIBISE€TCS O00s3aTE€IbHBIM TPEIMETOM HAa  JIaHHOM
ypoBHEe  oOpazoBanusi. Hacrosimeld mnporpaMmoil Mo  MareMaTHKe MpelycMaTpUBaeTcs H3ydeHUue
yueOHOTO TIpeamera «MartemaTtuka» B paMkKax TpEX Y4eOHBIX KypcoB: «AurebOpa ©  Hayama
MaTeMaTU4ecKkoro axanuza», «l'‘eomerpusi», «BeposSTHOCTH U craTucTHKay. DOpMUPOBAHUE JIOTHUYECKUX
YMEHHMHM OCYIIECTBIISETCS Ha TMPOTSHKEHUH BCeX JIeT OOydeHUuss Ha YpOBHE CpeaHEero ooOIero
o0pa3oBaHMs, a DJIEMEHTbl JIOTUKA BKIIOYAIOTCSI B COJEp)KaHHE BCEX HA3BaHHBIX BBIIIE YYEOHBIX
KYpCOB.

Oo0111ee KOJIMYECTBO YacOB, HAIIPaBJIEHHBIX HA U3ydE€HHUE MaTEMAaTUKHU Ha YTIyOJIE€HHOM YpOoBHE — 944:



B 10 kiacce — 272 vaca (8 yacos B Heneno), B 11 kimacce — 272 vaca (8 yacoB B HEZIEIIO).

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaKIaHCKOro BOCIIATAHMA:

chOpMHUPOBAHHOCTh TPAKIAAHCKOM IMO3HMIMH OOYJaroOIIerocss Kak aKTHBHOTO W OTBETCTBEHHOTO
YJIcHa POCCHICKOro OOIIeCTBa, MPEACTaBIEHHE O MAaTeMaTHYECKMX OCHOBaxX ()YHKIIMOHHUPOBAHUS
PasIMYHBIX CTPYKTYP, SBJICHHUH, MPOIEAYp rPa)kIaHCKOro o0miecTBa (BBIOOPHI, ONMPOCHI U JIPYroe), YyMEHHE
B3aMMO/ICHCTBOBATh C COIMAILHBIMH HHCTUTYTAMH B COOTBETCTBHH C UX (QYHKIUSAMH U Ha3HAYCHHEM,;

2) NAaTPHOTHYECKOT 0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTH POCCUICKOI TpaXk1aHCKOM UAECHTUYHOCTH, YBaKECHUS K
MPOLIOMY M  HACTOSAILIEMY POCCHMCKOM MAaTEMaTHKH, LEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSAM
POCCHUHCKMX  MaTeMaTUKOB W  POCCUHCKOM  MareMaTUYeCKOW  ILIKOJIbI, HCIOJIb30BAHUE 3TUX

JOCTHXKECHUU B APYrux  HayKaxX, TCXHOJIOTUAX, C(l)ean 3KOHOMUKH,

3) IyXOBHO-HPAaBCTBEHHOr 0 BOCTIUTAHMS:

OCO3HAHME JyXOBHBIX IICHHOCTEH pOCCHIICKOr0 Hapoaa, c(HOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOrO IIOBEJCHMSI, CBA3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUHM HayKu
U JEATeIbHOCTBIO YUYEHOr0, OCO3HAHHE JIMYHOIO BKJIA/Ia B IOCTPOEHUE YCTOHYMUBOTO OyaylIero;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

3CTECTUYCCKOC OTHOILIICHHUC K MUPY, BKIO4Yasg 3CTCTHUKY MaTEMAaTUYCCKUX 3aKOHOMepHOCT€I\/JI,
O0OBEKTOB,  3ajad,  pEIICHHH, PaCCYKICHHH, BOCIPUUMYHBOCTH K MATEMAaTHYECKAM acleKTam
Pa3IMYHBIX BHIOB HCKYCCTBA,

5) pu3uuecKkoro BOCHUTAHMSA:

C(bOpMI/IpOBaHHOCTB YMCHHA TMNPUMCHATbL MATCMATHYCCKHUE 3HAaHUA B HHTCPECAx 3J0pOBOro M
6e3omacHOro o0pa3a >KHM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370pOBBIO (370pOBOEC MHUTAHUE,
cOANaHCUPOBAHHBI PEXHUM 3aHATHA M OT/AbIXa, PeryaspHas (U3MUYecKas aKTHBHOCTB), (DHU3HUUECKOE
COBEPIIIEHCTBOBAHUE TIPH 3aHITUAX CIIOPTHBHO-03I0POBUTEIIBHOM JEATEITHHOCTHIO;

6) TPy/10BOI'0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAaHHME IIEHHOCTH TPYAOIIOOUs, HHTEPEC K pa3IudHbIM cdepam
npoecCHOHANBPHOM  JIeATENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOH U e€ MPWIOKEHUSMH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccuu U peanu30BbIBATH COOCTBEHHBIE IKH3HEHHBIC
IUTAaHBI, TOTOBHOCTh U  CIIOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHUI0O M CaM000pa30oBaHMIO Ha
MPOTSHKEHUH BCEW JKM3HM, TOTOBHOCTh K AaKTMBHOMY YYacTHIO B PEIICHUHM TMPAKTUUYECKUX 3a]ad
MaTEeMaTUYECKON HAIPaBI€HHOCTH;

7) IKOJIOTHYECKOr0 BOCIIUTAHUS:

CCbOpMI/IpOBaHHOCTB 3KOHOFI/I‘~ICCKOI7I Ky.]'II)TypI)I, IIOHUMAHHUEC BJIHWAHUSA COHUAJIBHO-DKOHOMHWYCCKUX
MPOIIECCOB HA COCTOSIHHE TIPUPOTHONM W COIMAIBHOW Cpeabl, OCO3HAHHWE TJ00aJbHOTO  XapakTepa
3KOJIOTHYCCKUX npo6neM, OpI/IeHTaHI/ISI Ha HpI/IMeHeHI/Ie MATEMATHUYCCKUX 3H3HI/II>1 JJIs1 peH_IeHI/ISI
3aady B 00JIacTH  OKpYKaroIed cpenpbl, IUIAaHWPOBAHUE TIOCTYNIKOB W OIEHKH WX BO3MOXKHBIX
MOCTIEACTBUI JJII OKPYKAIOIIEeH Cpebl;

8) HeHHOCTH HAYYHOTr 0 MO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U
OOIIECTBEHHOM MpaKTUKH, MOHUMAaHUE MaTeMaTH4YeCKOM HayKu Kak cgepbl YeTOBEYECKOH IesTeIbHOCTH,
9TanoB €€ pa3BUTUSA U 3HAYMMOCTH Ul PA3BUTHUS LIUBWIM3ALMM, OBJIQJACHHUE S3BIKOM MAaTeMaTUKU U



MAaTE€MaTU4eCKOM KYJIbTYPOM KaK  CPEICTBOM ITO3HAHUS MHPA, TOTOBHOCTHb OCYILECTBIIATH IIPOEKTHYIO U
UCCIIEI0BATENbCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbTare mM3ydeHuss MaTeMaTHKH HA yYpOBHE CpenHEero oOIiero odpa3oBaHus y 00Yy4aroLIerocs
Oyayr copMHUpOBaHBI TO3HABATEILHBIC YHHUBEPCAIbHBIE Y4eOHBIC JCHCTBHS, KOMMYHHKATHBHBIC
YHHUBEpCaJbHblC y4eOHBIC JICHCTBHS, PpETYISITHBHBIC YHHBEPCAIbHBIC y4EOHBIC NCHCTBHUS, COBMECTHAs
JeSATSIBHOCTb.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe JelCTBHS
ba3oBble Jiornyeckue 1eHCTBUA:

BBISIBIISITH U XapakTepus3oBaTb  CYIIECTBEHHBIE NpU3HAKM  MaTeMaTU4YecKuX  OOBEKTOB,
MOHSTUN, OTHOUICHWH MEXIy TMOHATUAMH, (DOPMYIHpPOBATH OIpENCICHHUs TMOHSATHH, YCTaHABIMBATH
CYIIECTBEHHBIA  TMPU3HAK  KIACCH(PUKAIUU,  OCHOBAHUSA MJi1 OOOOIICHHS U CpPaBHEHUS, KPUTCPHUH
MIPOBOIMMOTO aHAJIN3A,;

BOCIIPHHUMATh, (DOPMYJIMPOBATH U MPEOOPA3OBHIBATH CYKICHHS: YTBEPAUTCIBHBIC M OTPHIIATEIBHEIE,
€IMHUYHBIE, YACTHBIE U OOIIIHE, YCIOBHBIE,

BBISBIIATH ~ MaTEeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MpOTHBOpedrsi B (haKTax,
JMAHHBIX, HAOMIONCHUSIX W YTBEPXKACHUAX, NpeIjaraTb KPUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTECH U
NPOTUBOPEYHIL;

JIeNaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUECHMUII,
YMO3aKJIHOUYEHHI 110 aHAJIOTUH;

MPOBOJUTL  CaMOCTOSATENIBHO  JIOKAa3aTelIbCTBA MAaTEMAaTHYECKHX  YTBEPXKIEHUU (NIpsSIMbIE U OT
IPOTUBHOIO), BBICTPAWBATh AapPryMEHTAIIUIO, MPUBOJAWTH MPHUMEPbl M KOHTPIPHUMEPbI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CIOCOO pemieHHss ydeOHOW 3amaud  (CpaBHMBAaTh HECKOJbKO BApHAHTOB pEIICHHS,
BBIOMpATh HaubOoJIee MOAXOSIINN ¢ YUETOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTEPHUER).
ba3oBble uccienoBaTeIbCKHE 1eHCTBUS:

WCIIOJIb30BaTh  BOMPOCHI  KAaK  HMCCJIEAOBATENbCKUN  HHCTPYMEHT  IO3HaHUS, (OPMYIHUPOBATH
OTpoChHl, (PUKCUpPYIOIIME TPOTUBOpEUHE, MpoOJeMy, YCTaHAaBIMBaTh HUCKOMOE M JlaHHOe, (OpMHUPOBATH
TUTIOTE3Y, apryMEHTHPOBATh CBOIO IMO3HIIMIO, MHEHHE; MPOBOJAUTh  CAMOCTOSITEIBHO  CIUTAHUPOBAHHBIN
SKCIIEPUMEHT, HCCIIEIOBAaHHE
M0 YCTAaHOBIEHHIO OCOOEHHOCTEH MaTeMaTHUecKOro oOOBEeKTa, SIBIEHUS, IMPOIECCa, BBHISBICHUIO
3aBUCUMOCTEN MEXIy 00bEeKTaMH, IBICHUSMHU, MPOIIECCAMH;

CaMOCTOSITETIHHO  (OPMYITHPOBATH 000OIIEHHMS U  BBIBOABI MO  pe3yiabTaTaM MPOBEIEHHOTO
HAOMIOJIEHUs, HCCIEeIOBaHUS, OIICHUBATh JIOCTOBEPHOCTh TIOJYYEHHBIX pE3yNbTaTOB, BBIBOAOB H
000011IeHHI];

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE nporecca, a TakXke  BBbIIBUIaTh
MPEATNOIOKEHHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSX.

Padora ¢ nndgopmanmeii:

BBISBIIATH J1eUIUTH HHDOpPMALIUU, TaHHBIX, HEOOXOJUMBIX JJIi OTBETa Ha BONPOC M JJISl PEIICHUS
3a/1a4u;

BbIOMpATH nH(popMaIuio u3 HMCTOYHUKOB pa3IMYHBIX THUIIOB, aHaAJIM3UPOBATh,
CHUCTEMaTU3UpOBaTh M HHTEPIPETUPOBATH MHMOPMAIMIO Pa3IUYHBIX BHIOB U (DOPM MpeacTaBIECHUS;

CTPYKTYpUpOBaTh HH(POpMALUIO, TMPEACTAaBIATh €€ B pa3IMYHBIX (OopMax, WUTIOCTPUPOBATH
rpaduyecky;

OLIEHMBATh HAJIEKHOCTh MHPOPMAIMHU IO CaMOCTOSTENHFHO CHOPMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YyHUBepcaJlbHbIe YueOHbIe 1eficTBHUS:
BOCIIpUHUMATh U (GOpPMYJIHPOBaTh CYXKIEHUS B COOTBETCTBHM C  YCIOBUSIMH U LEISIMU



00I1IeHuSs, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh
HOSICHEHHSI 110 XOJly PEIICHHs 3a/1aui, KOMMEHTHPOBATh MOJydeHHBII pe3ylIbTar;

B Xoie OOCYXKIEHHMs 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, MPOOIEMBI,
pemiaeMoil  3a7ayd, BbBICKAa3bIBaTh WJCH, HALEIEHHBIE HA TIIOMCK pELICHUS, CONOCTABIATH  CBOH
CYKICHUS C CYXKICHHSAMH JPYTMX YYaCTHHKOB JMaiora, oOHapyKMBaTh pa3jIM4he U CXOJCTBO
MO3UIHNA, B KOPPEKTHOH (popme GopMyITupoBaTh pa3HOIIACHs, CBOU BO3PAKECHHUS;

NPEACTaBIATh  pe3yIbTaThl  pPEHICHUS  3aJaud,  OKCIIEPUMEHTa,  MCCIEAOBaHMSA, IPOCKTA,
CaMOCTOSITENIbHO ~ BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4ETOM  3ajad IPe3eHTAlUU U OCOOCHHOCTEH
ayAUTOPHH.

PerynsitTuBHble yHUBepPcaJbHbIe yueOHbIe AelicTBUs CamMoopranu3anus:

COCTABJIATH IUIAH, AITOPUTM pEIICHUs 3a/ayH, BBIOMpATh CIOCOO pEUICHHsS C Y4ETOM HMEIOLIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHUPOBATh BapUAHTBl PELICHUH C
y4€TOM HOBOI MH(OPMAIIHH.

CaMOKOHTPOJIb:

BJIAJIeTh HAaBBIKAMH IIO3HABATEIBbHOW peQIIeKCHM KaK OCO3HAHHS COBEpPIIAEMBIX JCUCTBUA U
MBICIUTEIIBHBIX ~ IPOLIECCOB, WX pE3yJabTAaTOB, BIAAETh CHOCO0AMH CaMONPOBEPKH, CAMOKOHTPOJIIS
npolecca M pe3yibTara pelleHUs MaTeMaTHYecKOW 3ajauM;

IOpeABUJIETh  TPYAHOCTH, KOTOpPblE MOTYT BO3HHUKHYTh IpH  pELIEHUHM 3a7ayd, BHOCHUTH
KOPPEKTUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX, HANJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE pe3yjbTaTa LEIW U YCIOBHUAM, OOBSICHATH HPUYMHBI JOCTHXKEHUS WIH
HEJIOCTH)KEHUS Pe3ysbTaTOB [JESATEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.
CoBMmecTHAs 1eITEJILHOCTD

[IOHUMaTh U HCHOJIb30BaTh NMPEUMYILIECTBA KOMAHIHOW M MHJIMBUAYAJIbHOH pabOThl NpU  pEIICHUH
y4eOHBIX  3a7ady, [OpPUHUMATh  IeJlb  COBMECTHOH  JICSTENbHOCTH, IUIAHWPOBATh  OpPraHHU3AIHUI0
COBMECTHOM  paloThl, pacmnpenessiTh  BUABI  paldOT, JOroBapuBaThCs, OOCYXKIaTh TpolecC U
pe3ynbTar paboThl, 0000IaTh MHEHHS HECKOJIBKUX JTFOCH;

y4acTBOBaTh B TIpPymmnoBeiX (opmax pabotel (0OCYKIeHHS, OOMEH MHEHHUH, «MO3TOBBIC
IITYPMbI» M MHBIC), BBIOJHATH CBOIO YaCTh pabOThl U KOOPIUHUPOBATH CBOU JICHCTBHS C IPYTHMH YICHAMH
KOMaH/Ibl, OLIEHMBATh KAaue€CTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPHUTEpHUsM, C(HOPMYIHMPOBAHHBIM
y9aCTHUKaMH B3aUMOJICHCTBUSI.

IIpeameTHble pe3yabTaTbl OCBOEHHUS  (enepasibHOM  pabodell  ImporpaMMbl O MaTeMaTHKe
IpeACTaBIeHbl 10 ToJaM OOy4eHHs B paMKax OTHCNBbHBIX Y4eOHBIX KYpPCOB B COOTBETCTBYIOILIMX
paszaenax HacTOSAUIEH MPOrPaMMBl.



OEJIEPAJIBHASA PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOTI'O AHAJIM3A»

INOACHUTEJIBHAS 3AIINCKA

VYueOHbIll Kypc «Anredpa M Hauyala MaTeMaTHYECKOrO aHalIW3a» SBIAETCS OJHMM M3 Haubosee
3HAYMMBIX B I[pOrpaMme CpeaHero oOmero o0pa3oBaHMs, IIOCKOJIbKY, C OJHOW CTOPOHBI, OH
obecrieunBaeT MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4eHMs BCEX €CTECTBEHHO-Hay4yHbIX KYpPCOB, a ¢
JIpYro CTOpPOHBI, (OPMHPYET JIOTUYECKOE M a0CTPAKTHOE MBIIUIEHHE OOYYaloUIMXCsl Ha ypPOBHE,
HEOOXOMMOM /ISl OCBOCHHMS MH(POPMATHUKH, OOLIECTBO3HAHWS, WCTOPHUM, CJIOBECHOCTH M JIPYTUX
IUCIMIUIMH. B paMkax pgaHHOro ydeOHOro Kypca oOydaroliuecss OBJAJEBAIOT  YHHUBEPCAJIbHBIM
SI3BIKOM COBPEMEHHON HayKH, KOTOpasi OpMYIHUPYET CBOM JOCTIKEHHS B MaTeMaTHIECKOi (popme.

VY4eOHbIi Kypc anreOpbl M HayaJl MaTeMaTHMYECKOr0 aHaIM3a 3aKJaJblBaeT OCHOBY JJIS  YCIELIHOIO
OBJIQJICHUS 3aKOHaMHM  (U3MKM, XUMHM, OHWOJOrMM, TIIOHMMAHHUS OCHOBHBIX TEHJCHIMHA pa3BUTHS
SKOHOMHUKHM M OOILECTBEHHOM KHM3HM, I03BOJSIET OPUEHTHUPOBATbCA B COBPEMEHHBIX LUQPPOBBIX U
KOMITBIOTEPHBIX ~ TEXHOJOIHUSAX, YBEPEHHO HCHOJb30BAaTh MX Ul JajbHeiliero oOpa3oBaHus M B
MIOBCEHEBHOM KM3HU. B TO e Bpems oBiajgeHue aOCTPAKTHBIMU U JIOTUYECKH CTPOTUMU KOHCTPYKLUSMHU
anreOpbl ¥ MATEeMaTHUYECKOrO aHallM3a pa3BUBACT YMEHHWE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBHIBATH
UCTUHHOCTb, JIOKa3blBaTh  yTBEP)KIEHUS C TIOMOIIbIO HMHAYKIMHM U  pacCyXJIaTb JEIYKTUBHO,
UCTIOJIb30BaTh O0OOIEHNE M KOHKPETH3aluio, a0CTparnpoBaHHE U a”ajoruto, (opmupyer
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHHE.

B xone uzydenus yueGHoOro kypca «Anredpa M Hayajla MaTeMaTHYeCKOTrO aHaJIM3a» O0Yy4aroluecs
II0JIy4al0T HOBBIH OIBIT PEIIEHUS IPUKIIAIHBIX 33/1a4, CAMOCTOSATEIBHOTO IOCTPOEHUSI MATEMATUYECKUX
MOJIeJIel PeaIbHbIX CUTyalluli, HWHTEPIPETALUH [TOJIyYEHHBIX PEIICHUN, 3HAKOMSTCS C
IpUMepaMl MaTeMAaTUYeCKUX 3aKOHOMEPHOCTEW B NPUPOJE, HAYKe M HCKYCCTBE, C BbLIAIOLIUMUCA
MaTeMaTUYeCKUMHU OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc 001a1aeT 3HAUUTEIbHBIM BOCIIUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIM peaqn3yercs Kak
yepe3 YdeOHBIH Marepuajn, CIocoOCTBYIOLIUN (HOPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS, TaK U Yepe3
cnenupuKy yueOHOM  JeATeNbHOCTH, TpeOyromell MNpOoJOHKUTENbHOM  KOHIIEHTpallMM  BHUMaHU,
CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH W OTBETCTBEHHOCTH 3a IOJY4EHHBIN pPe3yJbTar.

B ocHoBe wMmeroauku oOydeHHMs anredpe M HayaJlaM ~MaTeMaTHYEeCKOro aHajiu3a JISKUT
JeSITeTbHOCTHBIA PUHIUIT 00ydeHHUSL.

B crpykrype yueGHOro Kkypca «Anrebpa M Hayajla MaTeMaTHMYeCKOrO aHaJM3a» BbIIEJICHBI
CIIeAyIOIINE COAepKaTeIbHO-MeToAnuecKue JTUHUU: «Mucna u BeluucieHus», «OyHkuuu u  rpaduxmy,
«YpaBHeHHsI M HepaBeHCTBa», «Hauama martematmdeckoro aHammsa», «MHOXkecTBa M Joruka». Bcee
OCHOBHBIE COJEPKATEIbHO-METOJMYECKUE JIMHUM HU3Y4alOTCsl Ha NPOTSHDKEHMM JIBYX JIET OOydeHMsl Ha
YPOBHE CpenHero oOIiero oOpa3oBaHUsi, €CTECTBEHHO JOMOJHSS JIpYr Apyra M IOCTENEHHO HACBIIAsCh
HOBBIMM TeMaMU M pasfenamu. JlaHHBIH y4eOHBIH Kypc SBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0bequHseT B cebe coaepKaHue HECKOJBKHX MaTeMaTHYeCKUX JUCLUUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUSI, MATEMAaTUYECKUI aHAIN3, TEOPUS MHOXKECTB, MaTeMaTHdeckas jJoruka u npyrue. Ilo mepe
TOr0 Kak 0OydJarolfecsl OBIAJeBalOT BCE Oojiee MIMPOKUM MaTeMaTHUECKUM  ammaparoM, Y HUX

HOCJIEA0BATENBHO dbopMuUpYeTCSl U COBEPILIEHCTBYETCS YMEHHME CTPOUTh MaTeMaTUYECKYIO
MOJielb peabHOW CUTYyallud, IPUMEHSATh 3HAHMS, IIOJy4YE€HHblE NpU HM3YYEHHH Y4eOHOro Kypca, IS
pelIeHHs CaMOCTOSITENIbHO — ChOPMYITMPOBAHHONM ~ MaTeMaTUYEeCKOW  3aJauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxareiabHO-MeTOUYECKass JHHUA «Yucia M BBIYUCICHHs»  3aBepiuaeT (popMupoBaHUE
HaBBIKOB  HCIOJBb30BAHUS JCUCTBUTENBHBIX 4YHCEJ, KOTOpoe OBbUI0O HA4aTO Ha YPOBHE OCHOBHOTO



obmero oOpazoBanus. Ha ypoBHe cpemHero ooOmero oOpa3oBaHus 0c000€ BHUMAHHUE YACISACTCS
(GbOopMHPOBaHNIO HABBIKOB PALIMOHALHBIX BHIYMCICHHM, BKJIIOYAIOMIUX B ceOs MCIOJIBb30BAHUE Pa3IMYHbIX
dopMm 3ammcu uucia, yYMEHHE  JIeJaTh  NPUKHUIKY, BBIIOJHATH  NPUOMMKEHHBIC  BBIUYMCICHUS,
OLICHMBATh YHUCIIOBBIE  BBIPAXEHHsA, paboTarTh C  MaTEeMAaTHYECKMMHM  KOHCTAaHTaMH. 3HAaKOMBIC
O0yJaroImMMCsi MHOXECTBAa  HATYpaJbHBIX, MLEJbIX, pPALUOHAIBHBIX W  JCHCTBUTENBHBIX  YHCET
JIOTIOJIHAIOTCS MHOXECTBOM KOMIUJIEKCHBIX 4YHMCel. B KaXaoM U3 3THX MHOXECTB paccMaTpPHUBAIOTCS
CBOMCTBEHHbIE €My CHelu(pHUUYEecKHe 3aJayd M OIepaliu: JAeJeHHE Hallelo, ONEPUPOBAHHUE OCTaTKaMH
HA MHOXECTBE LEJbIX YHucesl, O0coOble CBOWCTBA pAlMOHAIBHBIX M  HUPPALUOHAIBHBIX  YHCET,
apudmeTrnyecKkue omepanud, a TakKKe U3BJICUEHHWE KOpHS HATypajbHOM CTENEHM Ha MHOXKECTBE
KOMIUIEKCHBIX 4ucell. biarogaps mocieioBaTelbHOMY —PACIIMPEHUIO Kpyra HCHOJIb3YEMbBIX  YHCEN
U 3HAKOMCTBY C BO3MOXHOCTSMHU HUX MPUMEHEHUS U1 PEUIeHUS pas3IHuHbIX 3a7a4 (hopMUpPYETCS
IOpPEICTaBICHUE O €IMHCTBE MaTeMaTUKW Kak Hayku U €€ Ppolu B IIOCTPOEHUHM MOJAEJeH
pealbHOTO MUpa, IIUPOKO WCIOIB3YIOTCS OO0OOIICHHE | KOHKPETH3AIHS.

JIunus «YpaBHEHHUS M HEPABEHCTBA» PEAIN3YETCs Ha MPOTSHKEHUH BCEro 00y4eHHs Ha YPOBHE CPEIIHETO
obmero o0pa3oBaHMs, IIOCKOJIBKY B KaxaoMm pasaene [IporpamMmbl  NpenycMOTpPEHO — pelleHHe
COOTBETCTBYIOIIMX 3a1ad. B  pesynbrare oOydaromiuecs OBIAIEBAIOT  PA3IUYHBIMH  METOAAMHU
pellieHUs] PAlMOHATIBHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTapU(PMUUECKUX U TPUTOHOMETPHUECKUX
ypaBHEHUI, HEPAaBEHCTB U CHUCTEM, a TaKXe 3ajad, CcoAepKamMx mnapaMeTpbl. [lomydeHHBbIE YMEHHS
IIMPOKO MCHONB3YIOTCS TpPU  HCCIAENOBaHMM (YHKIMI C TOMOIIBI0 IPOU3BOAHOW, TMPH PELICHUH
NPUKIAJHBIX 3a0a9 W 33/a4 Ha HaXOXKJeHHE HauOOJBIIMX M HAMMEHBIIMX 3HaueHWi GyHKuuu. JlanHas
coZiepikaTeNbHas JIMHHS BKJIIOYaeT B ce0s Takke (HOpPMHUPOBAHME YMEHUH  BBINOJHATH  pacd€Tbl IO
bopmynam, npeoOpa3oBaHus pallMOHAIBHBIX,  HpPPAlMOHATIbHBIX " TPUTOHOMETPHUYECKUX
BBIPAKECHU, a  TaKkKe  BBIPOKEHHH, comepXammx  cTeneHn W Jjorapudmel.  brmaromaps
U3YUCHHI0  anreOpanyecKkoro Marepuaia MPOUCXOJUT JalibHeillliee pa3BUTHE aITOPUTMUYECKOTO H
a0CTPaKTHOTO MBIIUICHUS OOYyJaroImuxcs, GOPMHUPYIOTCS HABBIKU JIEAYKTUBHBIX PACCYXKICHUU, pabOTHI ¢
CUMBOIILHBIMH (pOpMaMH, TIPECTABICHHS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PaBEHCTB U

HepaBeHCTB. AnreOpa npemiaraer 3P QPEeKTUBHBIE HHCTPYMEHTHI TUIS peleHus
IPAKTUUECKUX M €CTECTBEHHO-HAYYHBIX 3a]ad, HaIrSAHO JEMOHCTPUPYET CBOM BO3MOMKHOCTH KaK s3bIKA
HAYKH.

CopepxareabHO-METOUYECKAs]  JINHUSA «DyHKIIUU u  rpaduKu» TECHO
NeperuieTaeTcss ¢ JPYrUMH JIMHUSMH y4eOHOro Kypca, TOCKOJIbKY B KakKOM-TO CMbICIE 337aéT
[IOCJIEA0BATEIbHOCTD U3ydeHusT  marepuana.  V3ydeHue CTENeHHOH, II0Ka3aTeJIbHOM,
ngorapuMuueckoil W TPUTOHOMETPUYECKUX (YHKIUH, HX CBOWCTB U TpadUKOB, HCIOIH30BAHHE
GbyHKIMI 1T pemieHus 3aJad M3 JAPYTUX  y4eOHBIX MPEIMETOB M PEealbHON >KM3HH TECHO CBS3aHO
KaK C MaTeMaTHMYeCKUM aHaJIM30M, TaK M C pelIeHHeM YypaBHEHHH U HepaBeHCTB. [lpu 3ToM Oomnbliioe
BHUMaHuEe yaensercss (QOpMHpPOBAaHUIO  yYMEHHSA  BbIpakarh (opmyaamMu  3aBUCUMOCTH  MEXKAY
pa3IUYHBIMU BEIMYMHAMH, HCCIEN0BATh MOJYy4yeHHble (DYHKIMHU, CTpOUTh uX Tpaduku. Marepuan 3Toit
coJiepXaTesIbHOM JIMHUM HalleJieH Ha pa3BUTHE YMEHUW U HaBBIKOB, MMO3BOJIIOINUX BBIpaXaTh 3aBUCUMOCTHU
MEXIy BeJIMYMHAMH B pa3InyHOW (opme: aHaIMTHYECKOM, rpaduueckoil u cioBecHol. Ero usydenue
CIOCOOCTBYET Pa3BUTHIO AITOPUTMHUYECKOTO MBIIIJICHUS, CTIOCOOHOCTH K 00001eHNT0 u

KOHKPETH3AINH, NCIIOJIH30BAHUIO aHATOTUH.

CopepxarenpHast muHug  «Hauanma maTemaTMdeckoro aHanm3a»  IO3BOJISIET CYILIECTBEHHO
paclIupuTh KPYyr KaKk MaTeMaTHYeCKHX, TaK M MPHKIAJHBIX 337ad, JOCTYITHBIX O00YdJaroluMcs, TaK
KaK y HUX TIOSIBIISIETCSI BO3MOXXHOCTb CTPOUTH TpadUKH CIOXKHBIX (DYHKIIUH, OMPEeNaTh UX HauboIblIue 1
HauMEHbIINE 3HAYEHUS, BBIUUCIATH IUIOMAA (GUTYp U OOBEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHUS
nporeccoB. JlaHHas copep:KkaTenbHas IMHUS OTKPBHIBAET HOBbIE BO3MOXKHOCTH TOCTPOEHHUSI MaTEMaTHYECKUX



MOJIeIIeH pCaJbHBIX CHTYallMid, ITO3BOJISECT HAXOAUTh HAWITyUIlIee pElnieHHe B  NPHUKIAAHBIX, B
TOM YHCJE€ COLUMAIBHO-)KOHOMHYECKHX, 3a7adaX. 3HAKOMCTBO C OCHOBaMH  MAaTeMaTHYECKOTO
aHamM3a  CIOCOOCTBYET  pa3BUTHIO  aOCTpakTHOTro, (OPMAJbHO-JIOTUYECKOTO W KpPEaTHBHOTO
MBIIUICHHS, (OPMUPOBAHUIO  YMEHHUH pACllO3HABATh TMPOSBIICHUS 3aKOHOB MAaTEMAaTHKH B HayKe,
TeXHHKe © HcKyccTBe. OOydarmuecss Y3HAIOT O BBIJAIOIIMXCSA pe3ylibTaTaX, IOJTYYCHHBIX B XOJIE
pa3BUTUS MAaTEMATHKHU KaK HayKH, U 00 UX aBTOpax.

ConepxareibHO-METOIMYECKast JIMHUS «MHOXECTBAa M JIOTHKa» BKJIIOYACT B CeOsl 3JIEMEHTHI TCOPHH
MHOXECTB M MaTEMaTHYECKOW JIOTMKH. TeopeTHKO-MHOXKECTBCHHBIC MPEJCTABICHUSI TPOHU3BIBAIOT BECh
KypC UIKOJBHOW MAaTeMaTUKA W MPeIUIaraloT HauOosiee YHUBEPCAIbHBIA S3bIK, OOBEAMHSIONINA BCE
pa3zenbl MareMaTWKA W e€ TNPHIOKCHHWW, OHU CBS3BIBAIOT pa3HbIEe MATEMATHYECKHE IUCIMILIMHBI H
UX TIPWIOKEHHSI B equHOoe 1enoe. [lodToMy BaKHO JaTh BO3MOXKHOCTh OOydaromiemycs IOHHUMATh
TEOPETHKO-MHOKECTBEHHBI SI3BIK COBPEMEHHOM MAaTeMaTUKH W HCIOJB30BaTh €ro IS BBIPAKCHHS
CBOMX MBbICIEH. J[pyruM BaKHBIM MPU3HAKOM MAaTEMATHKU KaK HAYKW CIEAyeT MPHU3HATH CBOWCTBEHHYIO
el crporoctb 00OCHOBaHMI U CJEJOBaHHE ONMPEACNEHHBIM MPaBWIAM IIOCTPOCHUS JOKa3aTeJbCTB.
3HaKOMCTBO C JJIEMEHTaMHU MAaTEMaTUYeCKOH JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO

MBINUICHHS] 00 y4arOIIUXCs, TO3BOJIIET UM CTPOHUTh CBOHM PACCYKICHHS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMHUPYET HABBIKU KPUTUYECKOTO MBIIILICHUSI.

B yueOHOM Kypce «AnredOpa W Havajla MaTEMaTHYECKOTO aHaliW3a» MPUCYTCTBYIOT OCHOBBI
MaTEMAaTHYECKOr0 MOJCITUPOBAHUS, KOTOPhIE TPHU3BaHbl CIOCOOCTBOBaTh ()OPMUPOBAHUIO HABBHIKOB
MOCTPOCHUST MOJICTICH peallbHbIX CHTYaIllud, HCCICIOBAHMS 3TUX MOJCIEH ¢ TIOMONIBIO  ammapara
anreOpbl W MaTEeMAaTHYECKOTO aHalM3a, MHTEPIPETAllMi TOJYyYCHHBIX pe3yJIbTaTOB. Takue 3alaHus
BIUICTCHBI B KaXIblii U3 Pa3[elioB MPOrpaMMbl, IIOCKOJbKY BeCh Marepuail yd4eOHOTro Kypca
HIMPOKO UCIIONIB3YEeTCA IS pelicHUsT  NPHUKIAIHBIX  3amad. [Ipu  pelieHun  pealibHbIX
NPaKTUYECKUX 3a7a4 OoOydaroliuecs pa3BUBAIOT HAOIIOIATEIbHOCTh, YMCHHUE HAXOIWTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, UCIIOIB30BaTh ~ aHAJIOTHIO, 0000IIaTh 1 KOHKPETH3UPOBaTh TpobieMy. JlesTeapbHOCTh
o (OPMHPOBAHHUIO HABBIKOB PEIICHUS MPUKIAJIHBIX 3a/Jad OPraHU3yeTCs B MPOIECCe H3YYCHHS BCEX
TeM y4eOHOTro Kypca «Anredpa M Hayajla MaTEMAaTHIECKOTO aHAIN3ay.

Ha wu3yuenue yueOHOro Kypca «Anredpa W Hadajla MaTeMaTHYECKOTO aHAJM3a» OTBOIUTCS 272
gaca: B 10 kmacce — 136 uwacoB (4 uaca B Henemo), B 11 kmacce — 136 yacos (4 yaca B HEJEHO).

COAEP)KAHUE OBYUEHUSA
10 KJIACC
Yuciia 1 BbIYHCICHUSA

Pammonanehple  uncna.  OOBIKHOBEHHBIE M JIECATHYHBIE  JpOOM, MPOLEHTHI, OECKOHEUHbIE
nepuoanyeckue podu. [Ipumenenue npodeil U MpOLEHTOB A peLIeHUs NPUKIAAHBIX 33/1a4 U3 Pa3IndHbIX
OTpacyell 3HaHUN U PEATbHOM KU3HH.

JleficTBUTEIBHBIE YHCIIa. PannonaneHbie u UppaLMOHAIIBHBIE YyCa.
Apudmernueckue ornepanuu ¢ JACHCTBUTENbHBIMH YucIaMU. Moaynb AeMCTBUTENBHOIO YHCIA U €ro
cBoiicTBa. [TpubnmkEHHBIC BEIUMCIIEHUS, TPABUIIA OKPYIJICHH 1, TPUKUIKA U OIIEHKA Pe3y/bTaTa BHIYUCICHUI.

Crenenp c nenslM nokaszareneM. bunom HeroTona. Mcmonp3oBaHue moaxopsiieil ¢opMbl  3amucH
JNEUCTBUTENBHBIX YMCENI [UIsl PELIEHHs MPAaKTUYECKUX 3aJad U [PEJCTaBICHUS JaHHbBIX.

ApudmeTrueckuil KOpeHb HaTypaJlbHOM CTENEHH U €ro CBOMCTBA.

CreneHb ¢ pallMOHAILHBIM NIOKA3aTeNeM U €€ CBOMCTBA, CTEIEHb C JEHCTBUTEIbHBIM IT0KA3aTEIIEM.

Jlorapugpm 4HCIa. CaoiicTBa norapudma. JlecsTuuHbIe U HaTypaJIbHbIE JOrapu(MBI.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOIO  apryMeHTa. ApKCHUHYC, apKKOCHUHYC U



apKTaHT€HC YHMCIIOBOTO apryMeHTa.

YpaBHEHUS 1 HEPABEHCTBA.

ToxnecTBa M TOXKIECTBEHHbIE NIPeOOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHMs. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHUS -ciencTBUsA. HepaBeHCTBO, pellieHue HEpaBeHCTBA.

OCHOBHBIE METOABI PEUICHHS MEIbIX H JAPOOHO-PAIlMOHANBHBIX YPAaBHEHWH U HEPABEHCTB.
MHorowieHsl OT OAHOW MEPEMEHHOM. [[eeHre MHOroudjeHa Ha MHOTOWIEH ¢ OcTaTkoM. Teopema be3y.
MHuorounensl ¢ 1ensiMu kKodddunuentamu. Teopema Buera.

[TpeoOpazoBaHMsl UMCIOBBIX BBIPAXKEHMH, COAEPIKAIUMX CTENEHM M KOpHU. MppaumoHasbHble

ypaBHeHHUsl. OCHOBHBIE METOABl PEILIEHUS HPPALUOHATIBHBIX YPABHEHUI.

IlokazatenbHble  ypaBHeHHMs. (OCHOBHbIE METOABI PELICHHS I0KA3aTEIbHBIX YPABHEHUU.

[TpeoOpazoBaHue BeIpa)KEHUH, COAEPIKAIINX JTOTapH(pMBI.

Jlorapudmuyeckue ypaBHeHHsA. OCHOBHBIE METOABI PELICHUS JIOrapu(pMUUECKHX ypaBHEHUI.

OcHoBHble TpuUroHoMeTpudeckue (opmynsl. IIpeoOpasoBaHHe TPUTOHOMETPUUYECKUX BBIPAKECHUI.
Pemenne TpuroHoMeTpUYECKUX ypaBHEHUM.

Pemenne cucrem NMHENHBIX ypaBHEHUH. Marpuna cucTeMbl JIMHEHHBIX ypaBHeHui. Ornpenenurenb
MaTpulpl 2X2, €ro reoMEeTPUYECKHM CMBICI M CBOMCTBA, BBIUMCIEHHE €r0 3HA4YCHUs, IpPUMEHEHHE
ONpEeNenuTeNss  Uld  PpELIeHHs  CHCTEMBbl  JIMHEHWHBIX YpaBHEHMMU. PelleHue npukiIagHbIX 3ajgad C
IIOMOLIbIO CHCTEMBI JIMHEWHBIX ypaBHEHHH. MccienoBaHue NMOCTPOEHHOW MOJAENIN C IOMOINBIO MaTpul U
ONPEACIIUTENICH.

Iloctpoenne MareMaTM4eCKUX MOJENEN peaJlbHOM CUTyallUM C IIOMOLIbIO YPAaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHMII M HEPaBEHCTB K PEIICHHUIO MAaTEMATHYECKUX 3ajad U 3aj1ad u3
Pa3IMYHBIX 00J1acTe HayKU U peabHOM KU3HHU.

DOYyHKUMH ¥ TPaPuKHU

DyHKIMA, CIOCOOBI 3a/1aHus G yHKIMH. B3anmuo oOpaTHbIe GyHKINH.
Komnozunus @ynkuuid. I'paduk pyHknuu. DineMeHTapHble IpeoOpa3zoBaHus rpa@uKoB ¢ yHKITHIMA.

OOnacte omnpeneneHus M MHOXKECTBO 3HaueHuM QyHkuuu. Hymm ¢ynkuuun. [Ipomexyrku
3HAKOMOCTOSHCTBA.  Y&THble M HeuéTHble  QyHKuuu. Ilepuommueckue ¢yHkuuu. IIpomexyrku
MOHOTOHHOCTH (YHKIHMH. MakcUMyMbl U MUHMMYMbI (yHKIMHM. HanGosnblnee M HauMeHblee 3HAYCHHS
(GYHKIIMM Ha IPOMEXKYTKE.

JIuneiinas, KBaJ[paTUYHas U JApoOHO-TMHEHHas GbyHKIUH. DnemMeHTapHOe
UCCIIEZIOBAHNE U TIOCTPOEHUE UX T'PapUKOB.

CrenenHas ¢QyHKUMS C HaTypaJbHBIM M LEJIbIM IOKa3areneM. EE cBolicTBa U rpaduk.
CpoiictBa ¥ rpaduk KOpHS N-OM cTemeHu Kak (YHKIUM OOpaTHOM cTeneHu C HaTypaJibHbIM
MoKa3aTeseM.

[loka3zaTenbHas u Jjorapudmuueckas (QyHKIMHM, HX CBoWcTBa U rpaduku. McnombzoBaHue
rpadukoB pyHKUIMN Ui pelICHUsS] YpPaBHEHHH.

Tpuronomerpuueckasi OKPYKHOCTb, OIIpEJesIeHHEe TPUTOHOMETPUYECKUX (YHKIMHA YHUCIOBOTO
apryMeHTa.

OyHKUIMOHATBHBIE 3aBUCMMOCTH B pEaJbHBIX IMpoOIeccax U SBIEHUSAX. ['papuku peanbHBIX
3aBHCHMOCTEM.

Hauvaja MaTeMaTHYeCKOIro aHAJIN3a

IlocnemoBaTeIbHOCTH, CIIOCOOKI 3aJJaHUA  ITOCIEA0BATSILHOCTEH. Meton MaTeMaTHYECKOH
UHIYKIIMM.  MOHOTOHHBIE W OrPaHMYEHHBIE  MOCIEN0BATEeNbHOCTH. McTopus BO3HUKHOBEHUS
MaTEMATHYECKOr0 aHajdu3a KakK aHain3a OECKOHEYHO MalIbIX.

ApubdmMernueckass M TeoOMeTpHYecKass mporpeccu. beckoHedHO yOBIBaromias reoMeTprudecKast



nporpeccusi. Cymma  O€CKOHEUHO ~ YOBIBAIOIIEH  T€OMETPHUUECKOM Tmporpeccuu. JIMHEHHBIA U
SKCHOHEHIHUAIBbHBIA pocT. Yucino e. dopmyna CI0XKHBIX MPOLEHTOB. Mcronb30BaHWE MPOrPECcCHU ISt
pellieHusl pealbHbIX 3aJa4 IPUKIIATHOrO XapaKTepa.

HenpepeiBable (yHKIMM u uX cBoiicTBa. Touku paspbiBa. ACHUMOTOTH TpaduKOB (QYyHKIHIA.
CpoiicTBa (YHKIMI HENpEepbIBHBIX HA OTpe3ke. MeToJ HHTEpBaJOB JJISl PEUICHUS HEPABEHCTB.
[IpumeHeHne CBONCTB HENPEPHIBHBIX (PYHKIUH [T PELIeHuUs 3a1a4.

IlepBass u BrOpas mpou3BoaHble ¢GyHKUMU. OmnpexaeneHue, TreoMeTpudyeckuil U Qusnueckuii
CMBICJI IPOU3BOAHOM. YpaBHEHHUE KacaTeabHOH K TpaguKy ¢ yHKLIUH.

[IpousBonHble d3neMeHTapHbIX (QyHKuuid. [Ipom3BopHas CymMMBbl, TNPOU3BEACHHUSA, YAaCTHOIO U
KOMITO3ULUH (DYHKIIMH.

MHokecTBa M JIOTHKA

MHoOXxecTBO, oOIepaldd HaJ MHOXECTBaMU U UX CBoicTBa. Jluarpammel OJiinepa— Benna.
[IpumeHeHne TEeOpEeTUKO-MHOKECTBEHHOI'O anmnapara JJjis ONHUCAHUS PEAJIbHBIX MPOLIECCOB U SIBJICHUH, IIPU
pelleHn  33/1a4 U3 APYruX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHMYECKOro OOBEKTa, CJEJICTBUE, JOKa3aTelIbCTBO,
PaBHOCHUJIbHBIE YPABHEHUSI.

11 KJIACC

Yucaa 1 BLIYUCIEHUS

Harypaneubie u 1enble yucna. llpuMeHeHHE NPU3HAKOB JMCIMMOCTH IEIBIX YUCEN, HAUOOIBIIUH
obummii nenmurens (manee — HOJl) u nHaumenbiee obmiee kpatnoe (panee — HOK), ocrarkoB mo monyiio,
anroputMa EBKiMzma 11 pemieHWs 3amad B IIENIBIX YMCTIax.

KomrmiekcHple uyuncna. AnreOpandeckas W TpPUTOHOMETpHYEcKas (OpMBI 3amycHd KOMILIEKCHOTO
gucia. Apudmernyeckue orepanue ¢ KOMIDIGKCHBIMH —YHcCIIaMu. M300paxkeHre KOMIUICKCHBIX YHUCEIT
Ha KOOpAMHATHOM TuiockoctH. Popmyna Myaspa.

Kopau n-ofi cTemeHM W3 KOMIUIGKCHOTO 4YHCHa. [IpuMEHeHHe KOMIUICKCHBIX YHCEeN JUIS PEeIICHUs
(U3HYECKUX U TCOMETPUICCKUX 33]1aY.

YpaBHeHHs U HEPABEHCTBA

CucremMa ¥ COBOKYIIHOCTh YPaBHEHUH W HEpPaBEHCTB. PaBHOCHUJIbHBIE CHUCTEMBI M CHCTEMBI-
ciencTBus. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYECKHX YPABHEHUN C TMOMOIIbIO TPUTOHOMETPUYECKOW OKPYKHOCTH.
Pemenue TpuroHOMETpUUECKUX HEPABEHCTB.

OCHOBHBIG METOAbI pemeHI/m IIOKA3aTCJIIbHBIX U J'IOFapI/I(i)MI/I‘IeCKI/IX HepaBeHCTB. OCHOBHI)IG MCETOABbI

peleHus npparnruoHaIbHBIX HEPABEHCTB.

OCHOBHLIG METOAbI peIHeHI/ISI CUCTEM WU COBOKyr[HOCTCﬁ paIII/IOHaJ'IBHI)IX, I/IppaIII/IOHaJ'IBHBIX,
MOKa3aTeJIbHBIX U JIOTapu(PMUUECKUX YpaBHEHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETpPaMU.

[IpuMeHeHne ypaBHEHMI, CHCTEM M HEpPaBEHCTB K PEIICHHI0 MAaTEMaTHYeCKMX 3a1ad W 3a1ad u3
pPa3IMYHBIX 00JIaCTel HAayKH M peallbHOM JKU3HM, WHTEPIPETaIs MOJYyIeHHBIX PE3yIbTaTOB.

DyHKIUH U TPaQUKH

I'padux  KOMIO3ULIUU GyHKIUH. I'eomerpuyeckue 0Opa3bl YpaBHEHUU u
HEPABEHCTB Ha KOOPJAWHATHOMN IIOCKOCTH.

Tpuronomerpuueckue pyHKIUHU, UX CBOMCTBA U TPapUKH.



I'padmyeckue meroabl pelieHUs ypaBHEHHIl M HepaBeHCTB. ['paduyeckue METOAbI pelieHus 3a1ad C
napaMeTpamu.

Ucnonb3oBanue rpaduxoB byHKIUH JUISL  UCCJIeI0BaHUS MPOLIECCOB u
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT IMPU PEUICHHH 3a7ad U3 JPYruX Yy4eOHBIX NpPEAMETOB H
peanbHOM KU3HH.

Havana MaTeMaTH4€eCKOr0 aHAJIN3Aa

[IpumeHeHne NTPOM3BOJHONW K HCCIEAOBAaHMIO (YHKIMH Ha MOHOTOHHOCTh M 3KCTPEMYMBI.
HaxoxneHnue HauOOJIBIIEr0 M HAMMEHBIIErO 3HAYEHHH HeNpepbIBHOM (YHKIIUU HA OTPE3KE.

[IpuMeHeHHEe NPOM3BOAHOM il HAXOKIACHWS HAWIy4IlIero PeIeHUs B IPUKIAJHBIX 3aJadax, Uil
OIIpe/IeJICHHs] CKOPOCTH U YCKOPEHHSI IIPOoLIecca, 33JaHHOr0 (hopM Yo uin rpadukom.

IlepBooOpazHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpa3zHbie 3JEMEHTAPHBIX  (PYHKIIHIA.
[IpaBuina HaXOXIEHUS IEPBOOOPA3HBIX.

WNurerpan. I'eomerpudeckuil CMBICI UHTErpaina. BblYucieHHe oOnpenenéHHOro MHTErpaja Io
dbopmyne HeroTona—JIeitbuua.

[IpumeHeHue uMHTerpajga Ui HaXOXAEHUS IUIOUIAJeH MIOCKUX (GUryp U 00BEMOB IeOMETPUUYECKHX
TeJL

[Ipumepsl pemenuii auddepeHnnanbHbIX ypaBHEHHH. MaTeMaTHuecKoe MOJEIUPOBaHUE peabHbIX
IPOLIECCOB ¢ TOMOIIBIO AU PepeHIInaNBHBIX YPaBHEHHUH.

INPEAMETHBIE PE3YJIbTATbHI

K konmy obyuenus B 10 kiiacce oOydJaromuiics MOJYIUT CICAYIONIUE MPEAMETHBIE PE3YIIbTAThI 110
OTIENBHBIM TeMaM (QeaepalbHOl pabodeld mporpaMMbl ydeOHOTO Kypca «Aumrebpa W Hadana
MaTEeMAaTHYECKOTO aHAJIM3a.

Yucia v BHIYUCIEHUA:

CBOOOJIHO ONEPUPOBATH MOHATHUSIMU: palroHaIbHOE YHCIIO, OeckoHeUHast
nepuoanyecKkas ApoOb, MPOIEHTHI, UPPAIMOHAIBHOE YHCII0, MHOXKECTBA PAIlHOHATBHBIX U JEHCTBUTEIHHBIX
YyHcell, MOAYJIb IEMCTBUTEIILHOIO YHCIIA;

MPUMEHATH JIPOOW W TIPOLICHTHI IS PEIICHUs MPUKIATHBIX 337a4d U3 Pa3IM4HBIX OTpACiel 3HAaHUU U
peanbHOM KU3HU;

MPUMEHITh TPUOMKEHHBIE BBIUMCICHUS, TMpaBUIa OKPYIIIEHUS, TNPUKUAKY U OIEHKY pe3yabTaTa
BBIYMCIICHUI;

CBOOOJIHO OMEPUPOBATh IMOHATHEM: CTEMEHb C IENbIM MOoKa3aTelleM, HCIONb30BaTh MOAXOSIIYIO
dbopMy 3amnucu JeHCTBUTENbHBIX YHCET ISl PEIICHHS MPAKTUUECKUX 3a/1a4 U MPEICTaBICHUs JaHHbIX;

CBOOOJIHO OMEPUPOBATH TMOHATHEM: apuUPMETHUYECKH KOpPEHb HATypaJlbHOM CTENeHHU;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: CTENEHb C PAIlMOHAIBHBIM IOKa3aTeleM; CBOOOIHO ONEPUPOBATH

MOHSITUSIMHU JIOTapr(M YK CIIa, IeCATUIHBIE U HATypalbHbIC
JorapuMmsl;

CBOOOHO  ONMEpPUPOBATH  MOHATHSIMHU:  CHHYC, KOCHHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOTO
apryMeHra;

ONEPUPOBATh TOHSATUSIMU: APKCUHYC, APKKOCHHYC W apKTAaHM€HC YHCJIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA!

CBO6OI[HO OIICPUPOBATH INOHATHUAMMN: TOXICCTBO, YpaBHCHHUC, HEPaBCHCTBO, PABHOCUJIbHBIC
YPaBHCHHA U YPABHCHUS -CIICACTBU S, pABHOCUJIIbLHBIC HCPABCHCTBA,



NPUMEHATh PA3IMYHbIE METOABI PEIICHHUS PpAIMOHAJIBHBIX U IPOOHO-PAIlMOHATBHBIX ypaBHEHHH,
IPUMEHATh METOJT HHTEPBAJIOB JUIS PELICHHS HEPaBEHCTB;

CBOOOTHO  ONEPUPOBATh  MOHATUAMHU: MHOTOWICH OT OJHOH  TIEPEMEHHOW, MHOTOWICH C
HeIbIMH  KOdQQHUIMEHTaMH, KOPHM MHOTOWIEHA, IPHUMEHSITh JEJeHHE MHOTOWICHa HAa MHOTOWICH C
ocTaTkoM, Teopemy be3y u Teopemy Buera mis pemenus 3amad;

CBOOOZHO OIEPUPOBATH MOHATUSMHU. CHCTEMa JIMHEHHBIX YpaBHEHHUH, MAaTpHIla, ONpPEICIUTENh
MaTpUIlbl 2 X 2 M €ro reOMETPUYECKHH CMBICH, HCIOJIB30BaTh CBOWCTBA OmMpeAenuTens 2 X 2 aus
BBIYMCIICHUS €r0 3HAUCHUS, NPUMEHSTH OIPEACIUTENH /U PELICHUs] CHCTEMBbl JIMHEHHBIX YpaBHEHHH,
MOJEIMPOBAaTh peajbHbIE CUTYallud C TIOMOLIBIO CHCTEMbl JIMHEWHBIX YpaBHEHHH, HCCIIEIOBAThH
IIOCTPOCHHBIE MOJIENU C IOMOIIBIO MaTPHIL M ONIPEACTUTENCH, HHTEPIPETUPOBATH ITOJyUYCHHBIH Pe3ysbTaT;

UCIIONIb30BaTh CBOMCTBA ACHCTBUI ¢ KOPHAMH JUII IPE0OPa30BaHUS BBIPAKEHHUIA;

BBIMOJIHATh ~ MPEOOPa30BaHUSI YHUCIOBBIX BBIPAKECHUH, COAEPKAIUX CTEHNEHH C PAMOHAIBHBIM
MOKa3aresem;

UCIIOJNB30BaTh CBOWCTBa JOrapu(mMoB Ui MpeoOpa3oBaHUs JIOTapu(PMUUYECKUX BBIPAKECHUH;
CBOOOIHO OIIEpPUPOBATH MOHATUSIMU: MppanroHaIbHEIE, MOKa3aTeIbHbIE "
gorapuMuUYecKre YpaBHEHHs, HaXOIWUTh HUX PEUICHUS C TIOMOIIbIO PAaBHOCHIIBHBIX MEPEXOI0B WU

OCYLIECTBIISIS IPOBEPKY KOPHEHA;

PUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHUE bopmyIsl ISt npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUH;

CBOOOZHO ONEpPHUPOBATH TMOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHWE, TNPUMEHATh HEOOXOIMMEBIC
dopMynbl AN pelmieHHs OCHOBHBIX THIIOB TPHUTOHOMETPUYECKHX YpaBHEHUM;

MOJICIIUPOBATh peajibHbIE CHTYAallMd Ha S3bIKE alnreOpbl, COCTABIATH BBIPAKEHHS, YpPAaBHEHHS,
HEpaBEeHCTBA I10 YCJOBHIO 3aJayd, HCCIEIOBaTh IOCTPOSHHBIE MOJIENU C HCIIOIh30BAaHHEM arapara
anreOpshl.

DOYHKIUH U TPaQUKHU:

CBOOOJTHO  ONEpUpPOBaTh  MOHATUSAMM.  (QYHKIUSA, CIOCOOBI  3aJaHus  (QYHKUUH, B3aUMHO
oOpaTHble  (QYHKIMH, KOMIO3UIMS  (yHKUMH, Tpaduk  (yHKIMH, BBIIOIHATH  BJEMEHTapHbIE
npeoOpazoBaHus rpauKoB G yHKIH;

CBOOOZHO OIEpUpPOBaTh MOHATUAMHU: OOJIACTh OMPEAETICHUS U MHOKECTBO 3HAYCHHUH (DYHKIUH, HYIU
(G yHKIINH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,

CBOOOIHO OIIEPHPOBATH MOHATHUSIMU: YETHBIC u HEYETHBIE (GYHKIIUH, TTEPHOINIECKHE
(GYHKIIMHM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MAaKCUMYMbl W MUHUMYMbI (QDYHKIIMH, HAaUOOJbIIEE U
HaMMEHbIIIee 3HaUeHne (PyHKIIMN Ha IPOMEXYTKE; CBOOOHO OMEPUPOBATH MOHIATUSAMU: CTETICHHAsT (DYHKITUS C
HaTypaIbHbIM M LENbIM IOKa3aTeleM, TrpaduK CTeneHHOW (YHKUMM C HaTypaJbHbIM H  LEJBIM
nokaszareneMm, rpaguk KoOpHS N-OoH cTemeHM Kak (YHKIUM OOpaTHOM cTemeHW C HaTypalbHbIM
1oKasareseM; OIepupoBaTh MOHATUAMU: JIMHEIHAsA, KBaApaTUIHas U IpOOHO-TMHEHHAast (PYHKIIMH, BBITOIHSTD
AJIEMEHTAPHOE UCCIICI0BAHKUE U TIOCTPOCHUE UX IPaUKOB,;

CBOOOZHO ONEpUPOBaTh TOHATHSAME. TOKa3aTelbHas W Jorapudmuueckas ¢yHKIUN, HX CBOWCTBA U
rpadKy, UCIONB30BaTh WX rpaduku ISl peleHus ypaBHEHHIA; CBOOOTHO OTIEPUPOBATh TOHSATHSIMHU:
TPUTOHOMETPUYECKAsE  OKPYKHOCTH, OTIPENIEICHNE TPUTOHOMETPHUYECKIX () YHKIIMIA YHCIOBOTO apryMEHTa;

UCTONB30BaTh Tpaduku (GyHKIMK U1 WCCIENOBaHUS MPOIECCOB W 3aBUCHUMOCTEH TPH pEIICHUH
3a71ad W3 JOpYyruxX Y4eOHBIX MPEAMETOB M pealbHOW JKU3HH, BBIPAXKATh (POPMYIaMHU 3aBHCUMOCTH MEKIY
BEIIMYMHAMU;



Havyana MaTeMaTH4eCKOro aHAJIM3A!

CBOOOJHO OIIEpUPOBATH MOHATHUIMMU: apupmeTnyeckas U TeoMeTpuYecKas
porpeccus, 0OECKOHEYHO yOBIBaroOIIast reoMeTpuyecKas Iporpeccus, JIMHEHHBIN u
OKCMOHEHIMATIBHBIA pOCT, (opMyla CIOKHBIX MPOLEHTOB, HMEThb IPECTABICHUE O KOHCTAHTE;

UCIONIb30BaTh IPOrpeccuu JUIL  pellieHUs  pealbHbIX 3ajad MPUKIATHOTO
XapakTepa;
CBOOOJTHO OIIePUPOBATH MOHATHSIMU: MOCTIEI0BATENIbHOCTb, CII0COObI 3a/laHus

MIOCJIE0BATENILHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIE ITOCIIEI0BATEIbHOCTH, IOHUMATh OCHOBBI 3apOKACHUS
MaTEeMaTUYECKOro aHa/IN3a KaK aHaIM3a OECKOHEYHO MaIbIX;

CBOOOZHO  ONEPUPOBATH TMOHATHAMM: HENpephIBHBIE  (YHKIMH, TOYKH Trpaduka (yHKIHH,
ACHMIITOTHI Tpaduka GpyHKINH;

CBOOOZHO ONEpUpoBaTh TMOHATHEM: (YHKIMS, HEIpepbIBHAs Ha OTPE3Ke,
HNPUMEHSATh CBOWCTBA HEMPEPHIBHBIX (DYHKIMHI I peIIeHus 3a1a4;

CBOOOJHO OIEpUpOBaTh MOHATHSAMHU: IIepBas M BTOpas INPOU3BOJIHBIC (YHKIMH, KacaTelbHas K
rpaduKy G yHKINU;

BBIYHCIIATh MPOU3BOJIHBIE CYMMBI, IMPOM3BEACHUS, YAaCTHOTO M KOMITO3MLIMM JBYX (DYHKIMH, 3HAThH
IPOU3BOTHBIC HIEMEHTAPHBIX () YHKIIHIA;

UCIIONIb30BaTh TEOMETPUYECKUI M (PU3MYECKUI CMBICI POM3BOAHOM JUIS PELICHUS 3a1a4.

MHoxecTBa U JIOTHKA:
CBOOOZHO ONEPUPOBATh MOHATHUSMHU: MHOXECTBO, OIEPAllMH HaJ] MHOXXECTBAMH; HCIIOJIL30BaTh
TEOPETUKO-MHO)KECTBEHHBIM anmnapaTr Uil OINHCAaHUS pealbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELLIEHUH 33a4 U3 JPYruX y4eOHBIX IPEIMETOB,;
CBOOOIHO OIIEpUPOBATh HNOHATHAMM: OlpefesIeHue, TEeopeMa, YpaBHEHHE -
CJICICTBHE, CBOICTBO MaTeMaTM4YecKoro OOBEKTa, [JOKa3aTelbCTBO, PABHOCUJIbHBIE YpaBHEHUS H
HEPaBEHCTBA.

K konmy oOyuenuss B 11 kjacce oOyuarommiics MOJIYYUT CIENYIOIIUE MPEAMETHbIE pe3ybTaThl IO
OTAENbHBIM TeMaM (enepadbHOM pabodelt mporpaMmbl ydeOHOro Kypca «Anrebpa W Hadaia
MaTEMaTUYECKOT0 aHAJIU3a».

Yucjaa 1 BLIYUCIEHUS:

CBOOOJIHO OINEpPUpPOBaTh MOHATHUSAMU: HATypaldbHOE U 1€J0€ YHCIO, MHOXKECTBAa HATYpPAIbHBIX H
LEJbIX YKCEeJ, UCMOJIb30BaTh Mpu3Haku aenumocTtu uenbix uucesn, HOJ n HOK nHaTypanbHbIx uncen amis
peuieHus 3a1ad, NPUMEHATh AropuT™ EBKina;

CBOOOJIHO OMEPUPOBAThH MOHSATHEM OCTATKa MO MOAYIIO, 3aMUChIBATh HATYPaJIbHbIC YUCIA B Pa3IMYHbIX
MO3UIIMOHHBIX CUCTEMAaX CUMCIICHMS;

CBOOOJIHO OIMEPHPOBATH MOHATHUSAMHU: KOMIUJIEKCHO€  YHCIO M MHOXXECTBO KOMIUIEKCHBIX  YHCE,

NpPEJCTaBIATh  KOMIUIEKCHbIE  4YKclia B  ajireOpanyeckoll W TPUTOHOMETpHUYECKOM  ¢dopme,

BBITIOJHATD OTEpallii ¢ HUMH M apuMeTHUeCKHe N300pakaTh Ha KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA!
CB060,HHO OIICPpHUPOBATH TMOHATHAMMU: HppalMOHAIIBHBIC, I10Ka3aTCJIbHbIC n
HOFapI/I(i)MI/I‘-IeCKI/Ie HEPABCHCTBA, HAXOAWUTHh HUX PCHICHUA C IMOMOMIIBIO PaBHOCHUJIBHBIX nepexosz;
OCYLIECTBIIATH OTOOp KOPHEW NPU PEIIeHUH TPUTOHOMETPHUYECKOTO YpaBHEHUS;
CB060}1HO OIICpHUPOBATE TMOHATHEM TPUTOHOMETPHUYCCKOC HEPABCHCTBO, IMPUMCHATH HGO6XO)II/IMBIG



dbopMynbl  AJIi  peHIEHHs] OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB,

CBOOOJIHO OMEpUpOBaTh TMOHATUSMU: CHUCTEMAa M COBOKYIMHOCTb YpaBHEHHIl M HEPaBEHCTB,
PaBHOCHUJIbHBIE CHCTEMBl M CHCTEMBI-CIEJCTBUS, HAaXOAUTh PELIEHUS CUCTEMbl U  COBOKYIHOCTEH
palMOHANILHBIX, HPPAIMOHATBHBIX, TOKA3aTeIbHBIX U JOTApHU(PMUIECCKIX YPaBHEHUI 1 HEPABCHCTB;

pelaTh palMoHaNbHBbIE, HppaloHaJbHbIE, [I0Ka3aTeNbHBbIE, JorapupMUIEcKue U
TPUTOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA, COAEPIKAIIME MOYJIN U ITapaMeTphl;

NPUMEHTh Tpapuueckue METONbl [JIsl PELICHUS YpaBHEHWH M HEPaBEHCTB, a Takke 3aaad C
napameTpamu;

MOJIEJIMPOBAaTh pealbHbIE CUTYallMd Ha S3bIKE anreOpbl, COCTABISATh BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI MO YCIOBUIO 33/1a4H, UCCIEIOBATh MOCTPOCHHBIE MOJIEIM C HCIIOJIb30BaHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH MOJIY4EHHBIH pe3ysbTar.

DOYHKUMH U TPAPUKU:
CTPOUTH rpaguku KOMITO3ULINH GbyHKIMI C  IIOMOUIBIO JJIEMEHTapHOI O
UCCJIEZIOBAHUS U CBOMCTB KOMIIO3UIIMM JIBYX ()YHKIUH;
CTpPOUTHh T'€OMETPUUECKHE 00pa3bl YpaBHEHHUH M HEPABEHCTB Ha KOOPAMHATHOMW IJIOCKOCTH;
CBOOOZHO ONEpPHPOBATh MOHATHAMHE: TPa(pUKH TPUTOHOMETPUUYECKUX (YHKIUH; TPUMEHATh (PyHKINN
JUISL MOJIETIMPOBAHUS U UCCIIEIOBAHUSI PEAIbHBIX ITPOLIECCOB.

Hauyana matemaTH4yecKkoro aHajJm3a:

UCIOJB30BaTh MPOU3BOAHYIO JUISl HUCCIEAOBAaHUS (DYHKIMM HAa MOHOTOHHOCTb M 9KCTPEMYMBI;

HaxoIuThb HauOoiblllee W HauMEHbIIee 3HaueHWs (YHKLUUUM HENpephIBHON Ha OTPE3KE;

HCIOJIb30BaTh IIPOU3BOHYIO ULl HaXOXXICHUS HaWIy4IlIero pelieHus B
IPUKIAHBIX, B TOM YHCJE COLUAIbHO-?KOHOMUYECKHX, 3aJayax, i ONpeleJeHHs] CKOPOCTU U YCKOPEHUs
nporecca, 334aHHOro (opMyIioil min rpadukom;

CBOOOJIHO  ONEpUPOBaTH IMOHATUSAMHU: IIE€pBOOOpa3Hasi, ONpPENENEHHBI  MHTErpayl, HaXOAWUTh
epBOOOpa3HbIE AIEMEHTAPHBIX (YHKIUN U BBIUUCIATH HHTErpai o ¢popmyne HeroTona—JleiiOnuma;

HaXOJUTh IJIOMIAH IOCKUX (PUTYP U 0OOBEMBI TEJI C IIOMOIIBIO HHTETpaa;

UMETb  TPEACTABICHHE O MaTEeMAaTUYECKOM MOJIETTMPOBAHUH Ha puMepe
cocTaBlieHUs AU(PepeHIInanbHbIX YpaBHEHU;

pelmiath NpUKIagHBIE 3aJadyd, B TOM YHCIE COLMAJIbHO-D)KOHOMHMYECKOTO U (PU3NYECKOrOo
XapakTepa, CpeICTBaMU MaTEMaTHYECKOI0 aHAIIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
HazBanue KoanuecTBoO OcHoBHBIE BUBI 1eATEJILHOCTH

pa3aeJa 4acoB Ocnosnoe conepxanne o0yyaromuxcs

(Tembl)
MHoxecTBO 24 MHOkeCTBO, Onepanuu Hcnonb30BaTh TEOPETUKO-
JNEHCTBUTEIBHBIX YUCEIL HaJ MHOXKECTBaMH U UX CBOMCTBA. J[narpaMMbl MHO>KECTBEHHBIN anmnapar Juis
MHOrou4seHsl. Oilnepa — Benna. [Ipumenenue TeopeTnko- OIMCaHUs X0Ja PELICHUS
Pannonanbhble MHOYECTBEHHOTI'0 arnmapara MaTEeMaTUYECKUX 3a/1a4, a TaKKe
yYpaBHEHHUS U JUISL pellieHus 3aj1au. peaIbHBIX MPOLIECCOB U SIBICHUN.
HEPaBEHCTBA. PanmonanpHbie yricia. OObBIKHOBEHHBIE U OnepupoBaTh NOHATHAMM pallUOHATIBHOE
Cucremsl JeCATUYHbIE JPOOHU, IPOLIEHTHI, OECKOHEUHBIE 4HCII0, OECKOHEUHAs NEPUONYECKast
JMHEHHBIX nepuoauueckue qpoodu. Ilpumenenue npodeit u Jpo0b, MPOLIEHTHI; UPPALUOHAIBHOE U
ypaBHEHUM MIPOIICHTOB JEUCTBUTEIBHOE YHCIIO; MOLYJIb

AJId pCICHUA ITPUKIIaJHbIX 3a/1ay.

JeiicTBurenbHble yncaa. PanmonansHble n
UppanyoHaibHble Ynciaa. ApupmeTuueckue
orepanuu ¢ HCfICTBPITGJ'IBHI:IMI/I qucJIaMH.

Mopnynb 1eCTBUTENBHOIO YUCIIA U €r0 CBOMCTBA.
[TpuOnm>xE€HHBIE BHIYMCIICHMS, IPABUIIa OKPYIJIEHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BBIYMCIICHHUM.

OCHOBHBIE METO/IbI PEIICHUS 1EeNBbIX U IPOOHO-
PalMOHAIIBHBIX YPaBHEHUU

Y HEPaBEHCTB. MHOrOWIEHBI OT OJJTHON IIEPEMEHHOM.
[lenenunie MHOrouJ€Ha Ha MHOTOYIEH C OCTaTKOM.
Teopema be3y. MHOTOWIEHBI C LIETBIMU
kodddunmentamu. Teopema Buera. Permenne
CUCTEM JIMHEMHBIX YpaBHEHUN. MaTpuiia CUCTEMBI
JUHENHBIX ypaBHeHHUI. OnpeaenuTesib MaTPHUIbI
2X2, ero reoOMeTPHYECKU CMBICT U CBOMCTBA;
BBIYMCIIEHUE €70 3HAYCHUS; IPUMEHECHHE
ONPENEIIUTENS ISl PELLIEHUSI CUCTEMBI JIMHEMHBIX
ypaBHEHUH. Pelienne npukiiagHbix

JEUCTBUTEIBHOTO YUCIIA; UCTIOIb30BATh

3TH MOHATHUSA IIPU IPOBENCHNUN
paccyKaeHun

U JI0Ka3aTeIbCTB, IPUMEHATH IpoOU U
IIPOLICHTSHI [T PELICHMS IPUKIAJHbIX 3a1a4
U3 pa3iIMYHbIX OTPACIICH 3HAHUU U PEAIbHON
*u3HU. Vcrionb30BaTh NpUOIMKEHHbIE
BBIYMCIICHHUS], IPABUJIA OKPYIJICHHUS],
IIPUKHJIKY U OLIEHKY pe3ynbTara
BBIYMCIICHUMN.

[IpuMeHsTh pa3IMYHble METO/IbI pelIeHUs
paLMOHATBHBIX M JPOOHO-pallMOHATIBHBIX
YPaBHEHUH; a TaK)Ke METOJl NHTEPBAJIOB
JUISL pEILIEHUS] HEPABEHCTB.

OnepupoBarh MOHATUSIMH MHOTOUJIEH OT
OJIHOM ITEPEMEHHOMN, €r0 KOPHU; IPUMEHSTh
JIeJICHHE MHOTO4JIEHa

Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3y n
TeopeMy Buera juia pemenus 3agaud.




3a/1a4 C IIOMOIIBIO CUCTEMBI JIMHEHHBIX YPaBHEHU

OnepupoBarh NOHATHAMH. CUCTEMA
JIMHEHHBIX YPaBHCHUH, MaTPULIA,
onpenenurens Marpulsl. Mcnons3osars
CBOICTBA OMpeACTUTEINs 2 X 2 IS
BBIYHMCIICHUS €r0 3HAa4CHUs], IPUMEHSATh
OIPEIEIUTEIN ISl PELICHUS CUCTEMBI
JUHEHHBIX YpaBHEHUN. MoaenupoBars
peanbHbIe CUTYaluu

C IIOMOILBIO CUCTEMBI JIMHEHHBIX
YPaBHEHUH, UCCIIEA0BATh IIOCTPOEHHBIE
MOJIEJIH C IOMOLIBbIO MaTPULl U
OIpENEINTENEH, NHTEPIPETUPOBATH
IIOJIy4YEHHBIN Pe3ysbTaT

OyHKIUU U TpadUKH.
Crenennas GpyHKIHS C
LIEJIBIM TOKa3aTeJIEM
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OyHK1uMs, criocoOkl 3a1anus GyHKIMU. B3anMuo
obparnbie pynkuuu. Komnosunus gynxmuii. I'padux
GbyHKIMHU. DileMeHTapHble IPeoOpa3oBaHUs
rpaduKkoB ¢ yHKIUH.

Ob6nactp onpeneneHust 1 MHOXKECTBO 3HAaUEHU I
bynxun. Hymu gyaxiun. [Tpomexyrku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.
[Tepnognueckue Gynkuuu. [pomexyrku
MOHOTOHHOCTH (yHKIUH. MaKCUMYyMBI U
MUHUMYMBI pyHKUnU. Hanbomnbiiee n HauMeHblIlee
3HaueHue PyHKIUU Ha poMexyTke. JInnelnas,
KBaJIpaTU4yHas ¥ ApOOHO-TMHEHHAsT PYHKIUU.
DJIEMEHTapHOE UCCIIEIOBAHNUE U ITOCTPOEHUE
rpauKoOB 3TUX QYHKIUH.

Crenens ¢ 1ensIM nokasareneM. buaom
HerotoHa.

Crenennast GyHKIUS ¢ HATYPATbHBIM U IEJTBIM
nokazateneM. E€ cBoiicTBa u rpaduk

OnepupoBarh MOHATUSAMU: HYHKITHS,
croco0bl 3a1aHus PYHKIMH; B3aUMHO
oOpatHble PYHKINUU, KOMIO3UIHS (YHKIIHA,
rpaduk QpyHKIMH, 00JIACTh ONpEeNeHUs U
MHOYECTBO 3HaYCHHUH (YHKINH, HYIH
(GyHKINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,
JMHEeNHas1, KBaJIpaTU4Has, TpOOHO-TMHEHHas
U cTeneHHas QyHKIUHU. BbIMONHATh
sJIEMEHTapHbIe MPeoOpa3oBaHus rpaduKoB
¢GyHKIMH. 3HaTh U YMETh JI0Ka3bIBaTh
YETHOCTh UM HEUETHOCTh (DYHKIIUH,
NEPUOTUYHOCTh (QYHKIIUHU, HAXOAUTh
MIPOMEKYTKA MOHOTOHHOCTH (DYHKITUH,
MaKCUMYMBbl 1 MUHUMYMBI () YHKIINH,
HanOoJIbIIIee ¥ HANMEHBIIIee 3HAUCHHE
byHKIIMM Ha IpoMexyTKe. DopMynupoBaTh U
WITFOCTPUPOBATH TpagUUuECcKy CBOMCTBA
JMHEWHOH, KBAIPaTUYHOM, JPOOHO-INHEHHON
U CTENIEHHOM (pyHKITHIA.

BeipakaTh popMynamu 3aBUCHMOCTH
MEXy BEJIMYMHAMHU.




3HaTh ONpEEICHUE U CBOKMCTBA
CTEIICHU C IIEJIBIM II0KA3aTelIeM;
MOAXOASIYIO (hOPMY 3aITUCH
JECUCTBUTEIILHBIX YUCEN IS
pelnieHus MpakTUYECKUX 3aa4 1
MPEACTABIICHUS JAHHBIX

Apudmernaeckuit 15 Apudmernueckuii KOpeHb HATYPAIBbHOM CTETIEHU U @opMyIMpOBaTh, 3alIUCHIBATh B

KOpeHb N-0ii CcTeneHu. ero cBoiicTBa. [IpeoOpa3oBaHus YNCIOBBIX CHUMBOJINYECKOH (popme

WppaunonanbHbie BBIpaKEHHH, COAep)KaIUX CTENEHU Y UCIOJb30BaTh CBOMCTBA KOPHS

ypaBHEHHUS U KOpHH. N-ol CTeNeHHu i peodpa3oBaHus
Uppaunonaibhbie ypasHeHust. OCHOBHBIE METOJIbI BBIP2KEHHH.
pelleH s MPPALMOHAILHBIX YPABHEHHUIA. Haxo/uThb pelenns uppalnoHasbHbIX
PaBHOCHIIBHBIE IEPEXOJIbI B PEIICHUM YPaBHEHHH € MOMOLIBIO PABHOCHIIBHBIX
UppalMoHAIbHBIX ypaBHeHuii. CBolcTBa U rpaduk HEPEXONI0B WM OCYILICCTBIIS IIPOBEPKY
KOpHSI N-Ol CTeNeHn KaK (pyHKIIUK 00paTHON KOPUHGFI' Crpouts rpadux qinKHHH KOpHA
CTEIEHN C HATYPAIbHBIM ITOKA3aTeIeEM N-Ofi cTenenH Kak odpaTHOH

JUls QYHKIIMHU CTENICHU C HaTypaJbHBbIM
MoKa3aTesieM

[TokazarenbHas 10 CreneHb ¢ pallMOHAIBHBIM TIOKa3aTeseM U e€ DopmynupoBaTh ONpeeNeHHe

GyHKIMSL. cBoifcTBa. [lokazaTenbHas QpyHkuus, €€ cBoicTBa U CTCIICHHU C PallMOHATIbHBIM

[TokazarenbHble rpaduk. Mcnonb3oBanue rpaduka GyHKIUN IS TTOKA3aTCJIEM.

YpaBHEHHUS pelieHus ypaBHeHul. 1lokaszarenbHbie ypaBHEHUS. BBIONHATE IPeo0pa3soBaHUs THCITOBBIX
OCHOBHBIE METO/IbI PEIIEHUS TOKA3aTEIbHBIX BBIPKCHUI, COICPIKAIIHUX CTCIICHH C
ypaBHEHHit palMOHAIbHBIM IT0Ka3aTEIEM.

Hcnonb3oBaTh 1iuppoBbie pecypehl s
MOCTPOEHUS TpaduKa moka3aTreabHOMN
GyYHKIIMY ¥ U3y4eHHs] €€ CBOUCTB.
HaxonuTh penieHus noxka3areabHbIX
ypaBHEHUH

Jlorapudmuaeckas 18 Jlorapudm gyucma. CoiicTBa Jiorapudma. JaBate onpenesnenue Jorapudpma qucia;

D yHKIHS. JlecaTuuHble U HaTypaJlbHBIE JTOTapu(MBI. JECATUYHOTO M HAaTYpaJIbHOTO Jorapugdma.

Jlorapupmuueckue [TpeoOpazoBaHue BbIpakeHU, Hcronb30BaTh CBOMCTBA JIOTapu(pMOB ISt

yYpaBHEHUSA

COZIePIKAIIUX JIOTAPH(PMBI.

npeoOpa3oBaHus JOrapu(HMUIECKUX




Jlorapudmuueckast pyHKIHsA, €€ CBOWCTBA

u rpaduk.

Hcnonb3oBanue rpaduka GyHKIUHN UIS PEUICHUs
ypaBHEeHM. JlorapudmMuueckre ypaBHEHHUS.
OCHOBHBIE METO/IbI PEIICHUS JIOTapu(PMUUECKUX
ypaBHeHUI. PaBHOCHIIbHBIE ITEPEXO0/IbI B PEIICHUN
norapuMUYECKUX YpaBHEHUN

BeIpaskeHUI. CTpOUTH rpaduk
JorapugmMuueckor GyHKINU Kak 00paTHOH
K I10Ka3aTeJIbHOM U UCIIOJIB30BaTh CBOMCTBA
Jorapupmuueckoi GyHKIUU AT peLICHUs
3ajad.

Haxonuts pemenus

norapu()MUYecKuX ypaBHEHUI

C TIOMOIIIbIO PaBHOCUJIBHBIX TIEPEXO0B WU
OCYILIECTBJISIS MPOBEPKY KOPHEH

CI/IHYC, KOCHHYC, TAHI'CHC 1 KOTAHI'CHC YUCIIOBOT'O

TpI/IFOHOMeTpI/I‘IeCKI/Ie 22 I[aBaTL OIIpeACIICHUA CUHYCA, KOCUHYCA,

BBIPAXKCHUS H yPABHCHIS aprymMeHTa. APKCHHYC, apKKOCHHYC 1 apKTaHICHC TAHTE€HCA U KOTaHT'€HCa YHCIOBOTO
IACJIOBOTO apryMCEHTA. apryMeHTa; a Tak)Ke apKCUHYCa,
Tpuronomerpudeckas OKpyxKHOCTb, aApPKKOCUHYCa U apKTaHI'€HCa YUCIIa.
orpeesieHue TPUTOHOMETPUYECKUX [TpuMeHATh OCHOBHBIE
(GyHKLUH YUCIOBOIO apryMeHTa. TPUTOHOMETPUYECKHE (POPMYIIBI ITIS
OCHOBHBIE TPUTOHOMETPUUECKUE peoOpa3oBaHuUs TPUTOHOMETPUYECKUX
¢dopmyel. [IpeobpazoBanue BBIPA)KEHH.
TPUTOHOMETPHYECKHX BBIPAKEHHH. [TprMeHATH GOPMYIIBI TPUTOHOMETPHH LIS
Penienue TpUroHoMeTpUYECKUX PEILeHHs OCHOBHBIX TUIIOB
YpaBHEHUH TPUTOHOMETPUYECKHUX YPABHEHUM

TToC/ e 10BATEIBHOCTH 10 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs OnepupoBarh MOHITUSIMHU:

POTPECCUH

ocjienoBaTelIbHOCTEN. MeToq MaTeMaTHIeCKOH
WHIYKIIUU. MOHOTOHHBIE U OTPAaHUYCHHBIC
nocnegoBaTenbHOCTU. VicTopus aHanm3a
O0eckoHeYHO ManbIX. Apudmernyeckas u
reOMETPUYECKasl MPOTPECCUMU.

beckoneuHo yObIBarOIIasi reOMeTpruYecKas
nporpeccusi. Cymma 6€CKOHEYHO YOBIBarOIIeH
TeOMETPUYECKON Mporpeccuu. JIMHEHHbI 1
AKCIMOHEHIHAIBHBIN pocT. Hucio e.

dopMmyria CIOKHBIX MPOIEHTOB.
Hcnonb3oBanue mporpeccun st perieHus
peanbHBIX 3a]a4 IPUKIATHOTO XapakTepa

ITOCJIEI0OBATEILHOCTD, CIIOCOOBI 3aJaHus
ITOCJIEA0BATEILHOCTEN; MOHOTOHHEIE U
OrpaHUYEHHBIE TIOCIIEI0OBATEIILHOCTH,
HCCIIEI0BATE MTOCIIEA0BATENHLHOCTH Ha
MOHOTOHHOCTb U OTPaHHYEHHOCTb.
[TonyuyaTe npencraBieHue

00 OCHOBHBIX HESIX aHAIN3a
OCCKOHEUHO MaJIbIX.

[aBatb onpenenenue apupmMeTndeckon u
reoMeTpUYecKor nmporpeccuu. Jloka3piBaTh
CBO¥icTBa apu(pMeTHIecKoi u
reOMETPUYECKON ITPOrPECCUH, HAXOAUTh
CYMMY WIEHOB IIPOIPECCUH, & TAKKE CYMMY




YJICHOB OECKOHEYHO YOBIBAOIIIEH
reOMETPUYECKON TIPOTPECCUH.
Hcronb30BaTh Mporpeccuu

JUTSL PEIICHUS 3a/1a4 PUKJIAJTHOTO
XapaxTep.

[TpuMeHsaTh POPMYITY CIOKHBIX TPOLEHTOB
JUTSL pEIICHUS 3314 U3 peabHON MPAKTUKU

HenpepsiBHbIE () yHKIIHH. 20 HenpepriBHbIe hyHKIIMU U MX cBOiicTBa. Touka OnepupoBaTh NOHATHUAMHU: (PYHKITHS
[Ipoussonnas pa3pbiBa. ACUMIITOTHI I'parKOB () YHKIIUH. HEIPEPBIBHASA HA OTPE3Ke, TOUKA pa3phbiBa
CpoiicTBa yHKIMH HENPEPHIBHBIX HA OTPE3KE. GbyHKLIMY, acUMOTOTa rpaduKa G yHKIUH.
MeTton MHTEpPBAIOB Ul PELLIEHUS HEPABEHCTB. ITpuMeHATH CBOMCTBA HENPEPBIBHBIX
[TpuMeHeHrE CBOICTB HEMPEPHIBHBIX ()YHKIIUN byakuumit g pemenus 3aga4d. OnepupoBarth
Ju1s perieHus 3anad. [lepsas u Bropas IIOHATUSAMM: IIEpBasi U BTOpasi IPOU3BOAHBIC
npousBoJHbIe QyHKIMHU. OnpeneneHue, G yHKIMY; TOHUMATh (GU3NIECKUN 1
reOMETPUYCCKHI U (PU3NUICSCKUN CMBICIT TEOMETPUIECKHH CMBICT TPOU3BOIHOM;
IPOU3BOAHON. YPaBHEHHE KacaTeIbHOM K 3aIHUCHIBATh YPABHEHHE KACATEILHOM.
rpaduky ¢pyHKuun. [IponsBogHbIC BbruucinsaTe NpOU3BOAHBIE CYMMBI,
sIeMeHTapHbIX QyHKIHit. [Ipon3BoHas IIPOU3BEAECHUS, YACTHOTO M CIIOKHON
CYMMBI, IIPOU3BEICHUS, YACTHOTO U yHKIHH.
KOMIIO3HIIMH (pyHKIHA N3ydaTs NpOHU3BOAHBIE SJIEMEHTAPHBIX
G yHKIMH.
Hcnonb30BaTh TEOMETPUYECKUN U
(bu3nUecKuil CMBICI POU3BOAHOM IS
pelIeHus 3ana4d
[ToBTOpenue, 06001IeHHE, 5 OcHOBHBIC TIOHATHS KYpCa anreOpel 1 IIpuMeHATE OCHOBHBIE IIOHATHS Kypca
CUCTEMATU3ALMS 3HAHUN Havaj MareMaTnieckoro aHanusa 10 areOpbl M HaYaJl MaTEMATHYECKOTO aHaAIM3a
KJ1acca, 0000IIe e U CUCTEMATU3AIHS JUTS PEIIeHHs 33189
SHAHWHA 13 pETbHOM XKU3HH U IPYIUX IIKOJIBHBIX
IIPEAMETOB
OBIIEE KOJIMYECTBO 136
YACOB IIO

ITPOTPAMME




11 KUIACC

Ha3Banue pasjaeia KoanuecTBoO OcHoBHOE cozepikanue pasjiesia (TemMbl) OcHOBHBIE BHABI JeATEIbLHOCTH
(TembI) 4acoB o0yyaromuxcst
VccnenoBanue ¢yHKIMI 22 [IpumeneHnue npou3BOAHON K Ctpouth rpaduk KOMITO3UINH () YHKITHH C
C TIOMOIIBIO TIPOU3BOTHON UCCIIe0BAaHUIO (hYHKIUI MIOMOIIBIO AJIEMEHTAPHOTO UCCIIEIOBAHUS U
Ha MOHOTOHHOCTh M 9KCTpeMyMbl. Haxoxienue CBOICTB KOMMO3UIHH. CTPOUTH
HanOOJIBIIET0 ¥ HANMEHBILIETO 3HAYCHUS reOMETpUIECKIe 00pasbl YpaBHCHHUH U
HEMPEepBIBHOW (PYHKIIMU HA OTPE3KE. HEPaBEHCTB Ha KOOPIMHATHOM MIIOCKOCTH.
[IpumeneHne mpoM3BOAHOM ISt Hcrionb30BaTh MPOU3BOAHYIO IS
HAX0KJICHUS HAWTY4IIIEeTO ucciieIoBanus (PYHKIIMYM HA MOHOTOHHOCTD |
peleHus B IPUKIIAIHBIX 3a/1a9ax, s 9KCTPEMYMBI; HAXOAUTh HAUOOJbIIICE U
OTIpEJIeNICHNSI CKOPOCTH B YCKOPEHUS HaUMEHbBIIIee 3HAYCHUS PYHKIIUN
Trpoiiecca, 3a1aHHoro (HhOpMYJIoi UIn HENPEPBIBHON Ha OTpPE3Ke; CTPOUTH IpaduKh
rpadukom. Komnosunus ¢GyHKImiA. G yHKIMI HA OCHOBAaHUU MPOBEAEHHOTO
['eomerpuueckue 00pa3bl ypaBHEHUH U uccrenoBanus. Mcrnonap30BaTh MpoOU3BOIHYIO
HEPABEHCTB Ha KOOPJMHATHOM ILIOCKOCTU AJIs HAXOJKACHUA HAUITyqLIEro pCIICHUS B
MPUKIIAHBIX, B TOM YKCJIE COIMATBHO-
HYKOHOMHUYECKUX, 3aa4ax, A7 ONpeaeIeHus
CKOPOCTH M YCKOPEHHsI Ipoliecca, 3alaHHOro
dbopmynoit unu rpapukom. [lomyuaTs
MpECTaBICHNE O IPUMEHEHUN TTPOU3BOHOMN
B PA3JIMYHBIX OTPACTSAX 3HAHUN
MeprooGpaskas 1 12 IlepBooOpazHasi, OCHOBHOE CBOHCTBO OmnepupoBatrh MOHITUSIMH: TIEPBOOOpA3HAS U

HHTETrpall

nepBooOpa3Hbix. [lepBooOpasHbIe JIeMEHTapHBIX
¢byukuii. [IpaBuna HaxoXIeHUs TEPBOOOPA3HBIX.
HuTerpan. I'eomeTpruecKkuil CMbICI HHTErpaia.
Brruncnenue onpenenéHHOro HHTErpaia mo
dbopmyne Hetorona— JleitOuuma. [Ipumenenue
MHTerpasa Jjsl HaX0KJISHUs IIoMaiel IIOCKUX
¢buryp u 06bEM0B reomeTprueckux Tei. [Ipumepst
pemenuii mudepeHImaIbHbIX YpaBHEHUH.
MatemaTHueckoe MOAEIUPOBAaHUE PEATTbHBIX
MPOIIECCOB C TOMOIIIBIO U] epeHITnATEHBIX
YPaBHEHUU

onpenes€éHHbId nHTerpain. Haxoaure
MepBOOOPA3HBIC dJIEMEHTAPHBIX QYHKITUN 1
BBIUUCIISTh UHTErpal 1o Gopmyne HeroToHa—
JleiiOnua.

Haxoauts miomaau miockux uryp u
00BEMBI TEJI C TTOMOIIBIO OMPEAETIEHHOTO
WHTErpaja. 3HaKOMUTBCSA C MATEMAaTUYECKUM
MOJEIMPOBAHUEM HA IIPUMEPE
muddepeHInanbHBIX ypaBHeHUH. [lomydars
MPEACTABIICHUE O 3HAYECHUH BBEJICHUS
MOHATHS UHTETPaJia B pa3BUTUN MAaTeMaTUKHU




Tpuronomerpuueckue GpyHKIUU, X CBOMCTBA U

Hcrnonb3oBaTh HU(POBBIE PECYPCHI IS

TpUTrOHOMETpUYecKasi GOopMbl 3aITUCH KOMILIEKCHOTO

yucia. ApupMeTnyecKue ornepanuu

C KOMIUIEKCHBIMU YUCIIAMH.
N300paxeHne KOMIIJIEKCHBIX YMCEN Ha
KOOpAMHATHOM 1utockocTu. @opmyna

['paduku 14
TPHTOHOMETPHYECKHX rpaduKu. MOCTPOEHUS TpauKoB
(byHKmi. OT100p KOpHEW TPUTOHOMETPUIECKUX TPHTOHOMETP quEKHX GysEmm B
TpUroHOMeTpUUecKHe yPABHEHH C TIOMOIIIBEO W3YYEHUS UX CBOMCTB.
HEPaBEHCTBA TPUTOHOMETPUYECKON OKPYKHOCTU Pemmars TPHrOHOMETpHYECKHE
Pemenne TpUroHoMeTpUIECKUX ypaBHean;{ H OCYIIECTBIIATE OTOOP
HEPABEHCTR KOPHEH C TIOMOIIIbIO )
TPUTOHOMETPUYECKON OKPYKHOCTH.
[TpumMeHSTH POPMYIIBI TPUTOHOMETPUH IS
pelIeHns] OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcrnionb3oBath nU(POBBIE pECypPChl s
MIOCTPOCHUS ¥ HCCIIE0OBAHUS TPaUKOB
b yHKIUH
VppalHoHAbHbIE, 24 OCHOBHBIE METO/IBI PELICHMS I0KA3aTEIbHBIX U IIpuMeHATH CBOMCTBA ITOKA3aTENbHON U
e — Jorapu(pMUIECKUX HEPABEHCTB. norapudpmMuyeckon GyHkuui
norapupMudecKue OCHOBHBIE METO/IBI PELICHUS K PCILICHHIO MOKA3ATCILHBIX 1
HEPaBEHCTBA HppalOHAIbHBIX HEPABEHCTB. TIOrapu(pMUECKHX HEPABEHCTB.
I padHueckue METOMbI PeleHs OO6ocHOBaTh PaBHOCHUIIBHOCTh
HppalOHAIbHBIX, I0KA3aTEIbHBIX U TICPEXOL0B.
norapuMuYecKux ypaBHEHUH U Pelars nppanHoHaIbHEIE H
HepaBeHCTR KOMOMHHMPOBAHHbIE HEPABEHCTBA, C
MTOMOIUIbIO0 PABHOCUJIBHBIX MEPEXO/IOB.
Hcnonbs3oBaTh rpaguueckue METO bl U
CBOMCTBA BXOJAIINX B YpaBHEHUE WU
HEPaBEHCTBO (PyHKIIMA
JUISl peLlIeHus 3a7jaun
O — 10 KommiekcHble uncna. Anredpandeckas v OneprpoBath MOHATUAMU: KOMIIJIEKCHOE

YHUCJIO U MHOKECTBO KOMITJICKCHBIX YHUCECII.
[IpencTaBisiTh KOMILIEKCHBIC YHCIIA B
anreOpanyecKoi ¥ TPUTOHOMETPUUIECKOM
dbopme. BeimonHATe apudMeTnueckue
OTepaIuy ¢ HUMH.




Myaspa. KopHu n-oii crenenu u3
KOMILIEKCHOT O uncia. [Ipumenenune
KOMIUIEKCHBIX YMCEJI JJIsl PELEHUS
(bu3nYeCKUX U TeOMETPUUYECKUX 3a]1au

N300pakaTh KOMITJICKCHBIC YHCIIA HA
KOOPJAMHATHOM IUI0CKOCTH. [IpumensaTs
dbopmyny MyaBpa ¥ moxydarsb
NPEACTaBICHUE O KOPHSIX

N-0if CTENEeHH U3 KOMILICKCHOTO YUCIIa.
3HAKOMHUTBCS C IPUMEpPaMH TPUMEHEHHS
KOMILIEKCHBIX YHCE

JUTSL pEeIIEHUSI TEOMETPHUIECKUX M (PU3HUECKHUX
3a1a4

HarypanbHbie u nemnsie 10 HarypanbHubie u uensie uncna. [lpumenenne OmnepupoBath MOHATUSIMH: HATYpaJIbHOE
qucia npusHakoB aenumoctu nensix yucen, HOJ[ u HOK, U 1IeJIO€ YMCJI0, MHOXKECTBO
OCTaTKOB MO MOJYJIIO, anropurma EBknmnaa HATYpaJIbHBIX U LEbIX YHCEIL
JUISL pEeIIeHUs 3a/1a4 B EJIbIX YUCIIax Hcnonp30BaTh NMprU3HAKU JETUMOCTH LEIBIX
yucen; octatku no moxyiato; HOJ[ u HOK
HaTypaJbHbIX YHCEII; ATOPUTM EBKIIMAA i
penieHus 3aaay.
3anuckIBaTh HATypaJIbHbIE YHCIIA
B Pa3JIMYHBIX MMO3UI[MOHHBIX CHCTEMAX
CUHCIICHUSA
Cucrembl 12 Cucrema U COBOKYITHOCTb YpaBHEHHUM. OnepupoBaTh MOHATUAMU: CUCTEMA U
palMOHANIBHBIX, PaBHOCHIIBHBIE CUCTEMbBI M CUCTEMBI-CJIC/ICTBUS. COBOKYITHOCTh YPABHEHUI W HEPABEHCTB;
HppaIMOHAIbHBIX OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U pEelIeHrEe CUCTEMBI MJIM COBOKYITHOCTH;
MOKa3aTENbHBIX U COBOKYITHOCTEN PallMOHAJIBHBIX, UPPALIUOHAIBHBIX, PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBbI-
JorapupMUYECKUX MOKA3aTEeNbHBIX U JTOTapU(PMUUECKUX YpaBHEHUI. cnencTeus. Haxonurts pelieHus cucteM u
YpaBHEHUH [IpuMeHeHne ypaBHEHH, CHCTEM U HEPABEHCTB K COBOKYITHOCTEH LIEIbIX PALIMOHAIIBHBIX,

PELICHNI0 MaTEMAaTUYECKHX 33]1a4 U 3a7a4 U3
pa3NUYHBIX 00JIacTell HAYKU U pealbHOM KU3HH,
MHTEpIPETaLHNs TOTYy4€HHBIX PE3YJIBTATOB

UPPALMOHAIIBHBIX, IIOKA3aTEIbHBIX U
JorapupMUUEcKuX ypaBHEHUN U
HEpaBeHCTB. l1IpUMEHATH cucTeMBbI
YPaBHEHUH K PELICHUIO TEKCTOBBIX 3a/1a4 U3
Pa3IMYHBIX 00JacTel 3HAaHUH U peabHON
JKU3HU; UHTEPIIPETUPOBATH I1OJy4YEHHBIE
pemenus. VMcnonb3oBaTh nudpoBbIe

pecypcbl




3amayu ¢ mapameTpamu

16

PannonaneHele, HppaliOHaJIbHBIE, TIOKA3aTENbHBIE,
JIOrapu(pMUUECKUE U TPUTOHOMETPHUUECKUE YPAaBHEHMUS,
HEPABEHCTBA U CUCTEMBI C ITApaMETPAMH.

ITocTpoenue u uccneroBaHue MaTEMaTHYECKUX
MOJIEJIEH PEANIBHBIX CUTYal[Ui C IOMOIIBIO

YPaBHEHHM, CHCTEM YPAaBHEHHI U HEPABEHCTB C
rapameTpaMu

Br16uparh ciocod pemieHus
palMOHAIIbHBIX,
MPPALMOHAIIBHBIX,
[10Ka3aTeNbHBbIX,
JOrapuPpMHUUECKUX U
TPUTOHOMETPUUECKHUX
YPAaBHEHUI U HEPABEHCTB,
coJIeprKalIiX MOAYJIU U
napameTpsl. [I[puMeHsITh
rpaduvecKie U aHATUTUYECKUE
METO/IbI JJI PEIICHHS
YPaBHEHUH U HEPABEHCTB C
napameTpaMu, a TakKe
uccnenoBanue GyHKIUH
METOJJaMH MaTeMaTUYECKOrO
aHanmuza. CTpouTh U
HCCIEeI0BaTh MaTEMaTUYECKUE
MOJIENH PEATbHBIX CUTYALIHI C
MMOMOUIBIO YPABHEHUH,
HEPaBEHCTB U CUCTEM C
napaMmeTpaMu

[ToBTOpenue, 0000IIEHHE,
CHCTeMaTH3alMsl 3HAHUH

16

OcCHOBHBIE TIOHATHS K METOJIBI KypCa,
0000IIIEHNE U CUCTEMATH3AIINA 3HAHWNI

MonennpoBarh peanbHbIE CUTYallUH Ha
A3bIKE aNreOphl, COCTABIISAThH BBIPAKEHNU,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110
YCJIOBHIO 3aJa4M, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIEIN

C MCIIOJIb30BAaHUEM allapara ajareopsl,
MHTEPIIPETUPOBATH MTOJIYYEHHBIN pe3yibTar.
[TpumensTh GyHKINN

JUISL MOZIEJIMPOBAHUS U UCCIIEI0BaHMS
peabHBIX MPOLIECCOB.

Pemate mpukiagHbie 3a1a4M, B TOM YHCTIE
COIMATBHO-9KOHOMHUYECKOTO ¥ (PHU3UIECKOTO




XapakTepa, CpeICTBaMU aareOpsl 1
MaTeMaTU4eCKOro aHaJIn3a
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®EJIEPAJIBHAS PABOYAS IIPOT'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»
MMOSICHUTEJIBHAS 3AITUCKA

I'eomerpus sBisieTcs OJHUM U3 0a30BBIX KYPCOB Ha YpPOBHE CpEAHEro oOIIero oOpa3oBaHUs, Tak
Kak oOecreynBaeT BO3MOXHOCTb HW3YUEHHS JUCIMIUIMH E€CTECTBEHHO-HAYYHOH HANpaBICHHOCTH H
IPEAMETOB I'yMaHUTAPHOrO LUKJIA. [I0CKOIBKY JJOrMUecKoe MblluleHHe, (opMHpyeMOe MpH  HU3Y4EeHUH
O0yJalOIMMHUCS  MOHATUHHBIX OCHOB T€OMETPHH, TPU JIOKA3aTeJIbCTBE TEOPEM U  IOCTPOCHUH
LEeMOYKH  JIOTMYECKMX YTBEPXKJIEHUH INpH peleHMM TIeOMETPUYECKUX 3aJad, YMEHHE BBIIBUIATh U
OIIPOBEPraTh T'MIIOTE3bI HEMTOCPEICTBEHHO UCIIONB3YIOTCS ITPH PEIICHUH 33/1ad €CTECTBEHHO-HAYYHOTO IHKIIA,
B YaCTHOCTH (PU3NYECKHX 3a/1ay.

Ilene ocBoeHust mporpamMMmbl ydeOHoro kypca «l'eomeTpus» Ha YriayOJE€HHOM YpOBHE —
pasBUTHE  MHIMBUAYAJIbHBIX  CHOCOOHOCTEH  OOydarommxcs TpU  W3Y4CHHH TE€OMETPHH, Kak
COCTaBJISIIOIEH TpenMeTHON obnmactu «MaremaTuka U WH(POpPMATHKa» depe3 o0ecredeHrne BO3MOXKHOCTU
npuoOpeTeHust U MCIOJb30BaHMs  Oosjee MIYOOKMX TE€OMETPUYECKMX  3HAaHUM U JeHCTBUIA,
cneuu(UYHBIX TEOMETPUH, U HEOOXOIUMBIX I YCHEIIHOro Mpo(ecCHOHAILHOIO 00pa3oBaHMs,
CBSI3aHHOTO C HCIIOJIb30BaHUEM MAaTEMaTHKH.

[IpuopureTHbIMU 3a7a4aMu Kypca TI€OMETpUHU Ha yIYOJIEHHOM YpOBHE,
pacHIMPSIONIMMHU ¥ YCUIIMBAIOIIUMH Kypc 0a30BOTO YpOBHSI, SBIISIOTCS:

pacliMpeHre MpeACTaBIECHUs O TEeOMETPUM KaK YacTh MHUPOBOM KyJIbTYpbl U (OPMHpPOBAHUE
OCO3HAHMS B3aUMOCBSI3H T€OMETPHH C OKPYXKAIOIIHUM MHPOM,;

(dbopMHpOBaHUE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIINX MaTEeMaTHYECKUX
MOJIENSAX, TO3BOJIAIONIMX OMUCHIBaTh M H3Y4aTh pasHbIC SBICHHUS OKPYXAIOIIETO MHpa, 3HAHUE
HNOHATHIHOrO anmapara mo paszgeny «CrepeoMeTpus» ydeOHOr0 Kypca reoMeTpuH;

¢dbopMHpOBaHHE YMEHHUS BIAJETh OCHOBHBIMH IOHSTHSAMH O IMPOCTPAHCTBEHHBIX (PUTYypax H UX
OCHOBHBIMU CBOWCTBaMH, 3HaHME TeopeM, (OpMyaT M yMEHHME UX NPUMEHSATh, YMEHHUS [0Ka3bIBaTh
TEOpPEMbl M HaXOJIUTh HECTaHJIAPTHBIE CIIOCOOBI pelleHUs 3ajay;

(dbopMHpOBaHUE YyMEHHsI PaClO3HABATh Ha YepTeXax, MOAEISIX U B PealbHOM MHPE MHOTOTPAaHHUKH U
TeJa BpallleH!s, KOHCTPYUPOBAaTh T€OMETPUUECKHE MOJIEIH;

¢dbopmupoBaHue MOHUMAaHHUS BO3MOXKHOCTH aKCHOMAaTHYECKOT0 MOCTPOEHUS
MaTeMaTHYECKUX  TEOpHil, (b opMHIpoBaHUE TOHUMAHUS ponu aKCHOMATHUKH TIPH
IPOBEICHUM PACCYXICHUH;

dbopMupoBaHHWE  yMEHHS  BJIAJAeThb  METOAAMH  JIOKA3aTeNIbCTB W QITOPUTMOB pEIICHUS,
YMEHUs ~ UX  IpPUMEHATh,  MNPOBOAMTH  JOKa3aTeJbHbIE  PAacCyKJIEHHsT B XOA€  peIIeHUs
CTEPEOMETPHUECKUX 337ad4 M 337ad C TPAKTUYECKUM COJIEpIKAHHEM,

(dopMHUpOBaHUE TPEACTABIECHUS O HEOOXOIMMOCTH JI0Ka3aTeJbCTB NpPU OOOCHOBAaHMM MaTEMaTUYECKHX
YTBEPXKICHUN M POJM aKCHOMATUKHA B TPOBEACHUHW JEIYKTUBHBIX PACCYKICHHIA,
pa3BUTHE U COBEPIICHCTBOBAHNE UHTEUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00yuaromumxcs,
MI03HaBaTEJILHOU aKTUBHOCTH, UCCIIEIOBATENbCKUX yYMEHU,
KPUTHYHOCTH MBINUICHUS, THTEpeca K N3YICHHUIO TEOMETPHH,

¢dopmupoBaHue (PYHKIIMOHAILHOW TPAaMOTHOCTH, PEJIEBAaHTHOH TIE€OMETpUHU. YMEHHUS paclO3HaBaTh
NIPOSIBJICHUSI TEOMETPUYECKUX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaTbHBIX JKU3HEHHBIX

CUTyallUiX U npu U3Y4EHHUU JIPYTHX y4eOHBIX PEIMETOB,
NIPOSIBIICHUS] 3aBHCHMOCTEH M 3aKOHOMEPHOCTEH, MOJECIUPOBAHUS PEATbHBIX CHTYAllUH, HCCICAOBAHHS
HNOCTPOCHHBIX MOJIeNied, HMHTEpIpeTali MOJIY4YEeHHBIX Pe3yabTaToB.

OCHOBHBIMHU COZIEPIKaTEeNIbHBIMU JIMHUSIMU y4eOHOro kypca  «['eomerpusin B 10—
11 kmaccax sBisrores: «[Ipsmbre U IUIOCKOCTH B MPOCTPAHCTBE», «MHOTOTpaHHUKNY,
«Tena BpameHus», «BeKkTopsl U KOOPIMHATHI B MPOCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHOE B @OIOC COO  TpebGoBanue «YMETh OTIepupOBaThH
HNOHATUSAMHU», PENEBAHTHBIX T€OMETpHUM Ha YriayonéHHom ypoBHe oOyuenuss B 10-11 xknaccax,
OTHOCUTCSI KO BCEM COJAEp)KaTelIbHBIM JIMHUAM y4e0HOro Kypca, a (OpMHUPOBAaHHE JIOTHYECKHX



YMEHHMI pacrpenessieTcsi He TOJBKO TI0 CONEpKAaTelIbHBIM JIMHHSIM, HO ¥ IO ToAaM OOyYeHHs.
Cognepxanre 00pa30OBaHMsI, COOTBETCTBYIOIIECE MPEAMETHBIMpE3yJIbTaTaM  OocBoeHUs DenepanbHOi
paboueit MPOrpPaMMBI, paclipefe€HHBIM 110 ToJaM OOYYeHHsS, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBI KO  BCEM  OCHOBHBIM,  TNPUHIMIMAIGHBIM  BONpOcaM  oOydarommecss  oOpaliaimuch
HEOJHOKPATHO. DTO TO3BOJSICT OPraHW30BATh OBJAJICHUE TCOMETPUUYCCKUMHU TMOHITHSAMHU W  HaBBIKAMH
NOCJIC/IOBATEIFHO W TOCTYIATeNbHO, C  COOJIIOJICHMEM MPHUHIUIA MPEEMCTBCHHOCTH, a HOBBIC
3HAHUS BKJIIOYATh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN OOYJarONMXCs, pacmupss U
yroyonsist €€, o0pa3ysh TpPOYHBIC MHOXXECTBEHHBIE CBSI3H.

[lepexon K U3y4EHHUIO TECOMETPHH HA YrIyOJIEHHOM ypOBHE ITO3BOJISIET:

co3naTh yciaoBus Ui nuddepeHmanu 00ydeHus, TOCTPOCHUS HHIMBUYAIbHBIX 00pa30BaTeIbHBIX

porpamm, o0ecreYnTh YrIyOIE€HHOE U3YyUCHHE TEOMETPHH  KakK
cocTaBisitomiel yaeOHoro mpeamera «MaremaTukay,

MOJrOTOBUTh  OOYYAIOMIMXCS K TNPOJODKCHHIO HW3YYEHHs MaTeMaTHKH ¢ y4éToM BbIOOpa
Oynymel mpodeccuu, oOecrieunBasi  NPEEMCTBEHHOCTh  MEXAY  OOmMM M TIpodecCHOHaTbHBIM
o0Opa3oBaHuEM.

Ha u3yuenue yueOHOro Kypca «I'eomeTpus» Ha yrirydiieHHOM ypoBHe oTBoamtcs 204 waca: B 10
kiaacce — 102 waca (3 waca B Hememo), B 11 kimacce — 102 uaca (3 gaca B HEIENIO).

COJEPKAHUE OBYYEHMUA

10 KJIACC

IIpsiMble U IUIOCKOCTH B POCTPAHCTBeE

OcHOBHbIE TOHATUS cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBO. IloHsTHE 00
AKCMOMATUYECKOM ITOCTPOEHUHU CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

Bsaumuoe pacronoxeHue MPSIMBIX B NPOCTPAHCTBE: nepeceKarouuecs,
napajuielbHble U CKpelmuBaromuecss mnpsmele. [Ipu3Haku ckpemuBaromuxcs npsMbIX. [lapanienbHOCTb
OpSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: MAapajuIeIbHBIE NPSAMBIE B IMPOCTPAHCTBE, MAPAJIIEIBHOCTD
TPEX NPAMBIX, NAPAJUIEIBHOCTD NMPSAMON M IIOCKOCTU. [lapannenbHoe W LEHTpaabHOE NPOEKTUPOBAHUE,
nzobpaxxenue ¢uryp. OCHOBHBIE CBOMCTBa MapajljIeIbHOTO NpPOEeKTHpoBaHus. IM3o00paxeHue ¢uryp B
napauieIbHON MPOEKIUU. Y TJIbI C COHANpPaBJIEHHBIMM CTOPOHAMH, YOl MEXAy MPSMbIMU B
npoctpancTBe. [lapaienbHOCTh  IJIOCKOCTEW: TMapasuleNIbHbIe IIOCKOCTH, CBOMCTBA MapajjielbHbIX
wiockocted. [Ipocreifiime mnpocTpaHCTBEHHBIE (GUIyphl Ha IJIOCKOCTH: TETpadap, MNapaliesenune],
MIOCTPOEHHUE CEYEHUH.

[leprieHAMKYIAPHOCT, MNPSMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE IPSAMBIE B IPOCTPAHCTBE,
IpsiIMble TIapajlyieIbHbIEe U MEPHEHANKYISPHbIE K MJIOCKOCTH, MPU3HAK MEPHEHANKYISIPHOCTH NPSIMON U
IUIOCKOCTH, TeOpeMa O NPSAMOM MEeprHeHIUKYISIPHON MIOCKOCTH. OpPTOroHaIbHOE MPOEKTHPOBAHHUE.
[epnienqukynsip U HAKJIOHHBIE: PAaCCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHHE OT
HpsIMON 710 TUIOCKOCTH, POEKIUS (QUTYpPbI HAIUIOCKOCTb. [lepneHaUK yIsIpHOCTD MIIOCKOCTEH:
pU3HAK NePHEHAUKYISIPHOCTH JIBYX IUTOCKOCTel. Teopema o TpEX nepneHauKynspax.

VYIibl B NpPOCTPAHCTBE. Yrol MEXAY NPSIMOM U IUIOCKOCTBIO, ABYIPaHHBIM YroJl, JIMHEHHBIM Yyroi
JIBYrpaHHoOro yria. TpéxrpaHHbli M MHOrorpaHsble yriipl. CBOMCTBa IUNIOCKMX YIJIOB MHOI'OTPAHHOIO
yrina. CBOHCTBAa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CHHYCOB
JUISL TPEXTPAHHOIO yIuia.

MHororpaHHuK#u
Buasl MHOrOorpaHHMKOB, pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yroisHas npusma, npsaMmasu
HaKJIOHHAs MPU3MBI,  OOKOBas U IOJHas NOBEPXHOCTh IIPU3MBL. [apannenenunen,

NPSIMOYTOJIBHBIN NapajuleenuIe]] U ero cBoMcTa. Kparyailime myTu Ha TMOBEPXHOCTH MHOTOTPaHHHUKA.

Teopema Oiinepa. [IpoctpanctBeHHass Teopema Iludaropa. Ilupammpa: nN-yronpHas mnupamuia,

npaBUiibHas U yceu€HHasi nmupamuibl. CBoiicTBa pébep 1 OOKOBBIX TIpaHeit IIPaBUIILHOU
nupamuabl. [IpaBuibHbIE MHOTOTPaHHUKH: TpaBWIIbHAsS IpHU3Ma U IIpaBUJIbHAS



UPAMHU]IA, IpaBWIbHAs TPEYrojibHas NMUpaMuAa M INpaBWIbHBIM TeTpasap, kyO. IlpencraBienue o
[IPaBUJIbHBIX MHOTOIPaHHUKAX: OKTA3IP, JOACKAdAP U UKOCASP.
Brluncienue 31eMEHTOB MHOTOTPaHHUKOB. péOpa, auaroHanu, yrisl. [lmomiaab G0KOBOM MOBEpXHOCTH
U TIOJIHOW MOBEPXHOCTH MPAMOM IPU3MBI, IUIOLIA/(b OCHOBAaHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM
npusMsbl. [Inomans 60K0BON MOBEPXHOCTU U MOBEPXHOCTH MPABUIILHON MUPaMM/Ibl, TEOpEMa O IJIOIIAH
yCe4EHHOM TUPAMHUIBI.

Cummerpus B IIPOCTPAHCTBE. JJEMEHTHl CUMMETPUM  IPABWIBHBIX  MHOTOIPaHHUKOB.

Cummerpus B IPaBUJIBHOM MHOTOTpaHHUKE:! CUMMETpUs

NapajuIesICNIAIela, CHUMMETPHsl IPAaBUJIBHBIX  IIPU3M, CHUMMETpUsS IIPABWIBHOW ITHPAMUIBI.

BexkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

[TonsiTusi: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEapHbIe, COHAINpPABJICHHbIE W MPOTUBOMNOJIOXHO HAlpaBJCHHbIE BEKTOPBL. PaBeHCTBO
BEKTOpOB. JleHCTBUS C BEKTOpaMHU: CIIO)KEHHE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHO)XEHHME BeKTOpa Ha uucio. CBoiicTBa cioxeHHs BEKTOpoB. CBONCTBA yMHOKEHUSI BEKTOPA
Ha yncio. [lonaTue koMruianapabie BeKTOphl. [Ipu3Hak KomIutaHapHOCTH TpEX BekTopos. IIpaBuio
napasuienenumnena. Teopema o pa3ioKeHUH BEKTOpa 10 TPEM HEKOMIUTaHApHBIM BekTopaMm. [IpsimoyronbHas
CUCTeMa  KOOpAHMHAT B mnpocrtpancTBe. Koopaunartel BekTopa. CBs3b MEXIy KOOpAUHATAMU
BEKTOpa U KOOpIMHATAMHU TOYEK. YTOoJ Mex1y BekTopamu. CKalsipHOE POU3BEIEHHE BEKTOPOB.

11 KJIACC

Tesa BpaleHnust

[ToHATHSA: UMIAMHIpUYECKAs MOBEPXHOCTb, KOHMYECKas IOBEPXHOCThb, cepuueckas MOBEPXHOCTb,
obOpasyromue mnoBepxHocTed. Tema  BpamleHus: LMIAMHIP, KOHYC, yCeu€HHBIH KoOHYC, cdepa,
map. BsammHoe pacronokeHne cdepbl M IIIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe. M3o0paxenne
TEJI BpalleHUs Ha TUIOCKOCTH. Pa3BEépTka nunuHapa 1 Konyca. CumMmeTpust cepsl u mapa.

O0BéM. OcHOBHBIE CBOWCTBa 00hEMOB Tell. TeopeMa 00 00bEME MPSIMOYrOJIBLHOTO TapauIeIeueaa
u cuenctBusg u3 He€. OOBEM mNpsAMONM M HAKIOHHOM TPHU3MBI, [MMIMHIPA, TUPAMUAbI U KOHYCA.
O0bEM 1m1apa M LIapOBOr0 CErMEHTA.

KomOuHanmu Ten BpalleHuss M MHOrorpaHHukoB. Ilpu3ma, BmnMcaHHass B LMIIMHJIpP, ONUCAHHAs
okoso nunuHapa. [lepeceuenue cdepsl u mmapa ¢ miaockocThio. Kacanue mapa u cdepbl IUIOCKOCTBIO.
[loHsiTHE MHOTOTpPaHHMKA, OMHCAHHOTO OKOJO c(depbl, cdepsl, BIUCAHHOW B MHOTOTPAaHHHK WJIA TEJO
BpALICHHUS.

[Tnomaap NOBEPXHOCTH LIMIIMH/IPaA, KOHYCA, Miommab cdepsl u e€ yacteil. [logobue B mpocTpaHCcTBe.
OtHomenue o0bEMOB, IIowIageil moBepxHocTe MoaoOHbIX ¢uryp. [IpeobpazoBanue mnoaodus,

romoreTus.  Pemenune 3aja4 Ha IJIOCKOCTH C
UCIIOJIb30BaHHEM CTEPEOMETPHUUECKUX METOOB.

ITocTtpoeHne ceueHMl MHOTOTPAaHHUKOB M TeNl BpAIEHUS: CEYEHUs LWIMHApA (MapayiesIbHO U
HEePIEeHANKY/SIPHO OCH), CCUCHHs KOHYca (ImapajuiejbHOE OCHOBAHHIO W TPOXOJIIee dYepe3 BEepIIUHY),
CeUeHMsI Iapa, METOAbl IOCTPOEHHS] CEUEHHH: MEeTOJ CJEJOB, METOJA BHYTPEHHErO IMPOEKTUPOBAHMS,
METO/]] IepeHOca CEeKYyIEeH MIOCKOCTH.

BeKTopbI M KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuu  HaJ BeKTOopamMu. BeKTOpHOE yMHOMKEHHE BEKTOPOB.
CBoiicTBa BeKTOpHOrO yYMHOXeHHA. lIpsmoyroipHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel
BeKkTOpa. Pa3noxkenne Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIA METOJI TIPH PEIICHUN T€OMETPHUICCKUX
3ajau.

JBHKEHHS B IPOCTPAHCTBE

JlBwxenus mnpoctpanctBa. OtoOpaxkenus. JIBwkeHus u paBeHCTBO ¢uryp. OOmme cBoicTBa
JIBW)KEHUWA. Buabsl JIBMXKEHUN: TapayiebHbIA  MEpPEHOC, UEHTpaJibHasi CUMMETpHUA, 3€pKaJlbHas
CUMMETpHs, TOBOPOT BOKpyr mpsmoil. [IpeoOpazoBanus momodbus. [Ipsamas u cdepa Diinepa.



INPEJIMETHBIE PE3YJIbTATbBI

K xoniy 10 kiaacca oOyqaronuiicss HayquTCs:

CBOOOJIHO OIEPUPOBaTh OCHOBHBIMHM TOHATHUSMU CTEPEOMETPUH MpPHU PpEIICHUU 3ajad U
IIPOBEJICHUN MAaTEeMaTHUECKUX PACCYKIICHHIA;

MPUMEHITh AKCHOMBl CTEPEOMETPUH M CJIEACTBUS M3 HUX INpU PEHICHUU FeOMETPUUYECKUX
3ajay,

KJIacCU(UIMPOBATH B3aUMHOE pacrioyioKeHue HPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MIPOCTPAHCTBE, MPSMBIX U IUNIOCKOCTEH B POCTPAHCTBE;

CBOOOJIHO OIEpPUPOBATH MOHATUSMH, CBA3AHHBIMU C YIJIAMH B IPOCTPAHCTBE. MEXKIY MPSMBIMU
B IIPOCTPAHCTBE, MEXKIY MPSAMOIl U IIIOCKOCTHIO;

CBOOOHO ONEpUPOBATH MOHATUSAMH, CBA3aHHBIMUA C MHOTOTPaHHUKAMH;

CBOOOHO PACIO3HABATh OCHOBHBIC BHIBI MHOTOIPAHHHUKOB (MpH3Ma, MHUpaMUIA, PSIMOYTOIbHbIMH
napajuiesenunen, Kyo);

KJIacCCU(HUIIMPOBATh MHOTOI'PAaHHUKH, BEIOMpAsi OCHOBaHMS IS Kilaccu(uUKaluu; CBOOOIHO

OIEpUPOBATH MOHATUSMH, CBA3aHHBIMU C CEYEHHUEM MHOTOTPAaHHHUKOB
IJIOCKOCTHIO;

BBITIOJTHSATH TApAIUIETIHbHOE, IICHTPATBHOE i OPTOTOHATBHOE IIPOSKTUPOBAaHKE (PUTYP HA TUIOCKOCTb,
BBITMIOJHATH H300paKeHUs PUTYp Ha MIIOCKOCTH;

CTPOUTH CCUCHHS MHOTOI'PaHHUKOB pa3IMYHBIMU METOJIaMH, BBITTOJTHSI T
(BBIHOCHBIC) TUIOCKHME YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYP: BHI CBEPXY, COOKY, CHU3Y;

BBIYKMCIIATh IUIOIIAAM [MOBEPXHOCTEH MHOTOIPaHHMKOB (IpU3Ma, MHPaMHUjIa), TEOMETPHUCCKHUX
TEJ C MPUMEHEHUEM (POPMYII;

CBOOOJIHO OINEPUPOBATh MOHATHUSMU: CHUMMETPHS B MPOCTPAHCTBE, LEHTP, OCH U IUNIOCKOCTH
CUMMETPUH, LICHTP, OCh U TIOCKOCTh CUMMETPUU (DUTYPHI;

CBOOOJTHO OIepUpPOBaATh MOHITUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM u
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJTHSTH JICHCTBUS HAJl BEKTOPAMHU;

pemaTh 3aJayd Ha J0Ka3aTelbCTBO MATEMaTHYECKHMX OTHOIIEHUH M HaXO0XJIEHHE T€OMETPUUYECKUX

BCIINYHUH, IIPpUMCHSA N3BCCTHBIC MCTOABI Ipu peuIcHnn
MAaTEMAaTUYCCKUX 3aaa4 ITOBBIIICHHOI'O U BBICOKOI'O YPOBHS CJIOKHOCTHU,
MIPpUMCHATH HpOCTGﬁH.IPIG nporpaMMHbIC CpeacTBa u OJICKTPOHHO-

KOMMYHHUKAIITMOHHBIC CUCTEMBI ITPHU PECHICHUU CTCPCOMETPUUCCKUX 3a4a4,



U3BJIEKATh, peoOpa3oBbIBATE O u HMHTEPIIPETHPOBATH nHpOPMALIMIO Ha
IIPOCTPAHCTBEHHBIX TE€OMETPHUECKHUX ¢burypax, mnpeacTaBICHHYIO yepTexxax Hu
PUCYHKAX;

IPUMEHSTh IIOJYYEHHBbIE 3HAHMS Ha IPAKTUKE: CPABHMBATH M AHAIM3UPOBATh PEalbHbIE
CUTyallud, IPUMEHATb HW3YYECHHBbIE IIOHATHA B IPOLECCE IIOMCKA pEIICHUS MaTeMaTHYeCKU
chopMyITUPOBAHHOH MTPOOJIEMBI, MOJICTUPOBATH PEATbHbIE CUTYAIlUH Ha S3bIKE reOMETpUH,

UCCIIEN0BATh  ITOCTPOCHHBIC MOJZIEIIN c UCII0JIb30BaHUEM
reOMEeTPUUYECKUX TOHSATHIA U TEOpeM, ammapara anreOpbl, perats NpakKTUYecKue 3a1ayu, CBI3aHHbBIC C
HaXO0X/IEHUEM I'€OMETPUUECKUX BEJIMYNH;

UMETh MPEICTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHs I'€OMETPUU KaK COCTAaBHOM 4acTu

(byHI1aMEeHTa pa3BUTUS TEXHOJIOTUH.

K konny 11 knacca oOydaromuiics HayqduTCs:

CBOOOHO ONEPHPOBATH MOHATHIMHU, CBSI3aHHBIMHU C IIMJIMHAPHUYECKON, KOHMYECKOW U
cepruecKoil TOBEPXHOCTAMH, OOBSACHITH CIOCOOBI TIOTYUEHHUS,;

OIEepPUPOBATh MOHATHUAMH, CBSI3aHHBIMU C T€JIAMU BPALCHUS: IUIMHAPOM, KOHYCOM, chepoii u
1apoM;

pacro3HaBaTh Teja BpaimieHus (IHIHHIP, KOHYC, cdepa W map) U OOBACHATH CIIOCOOBI
MIOJTy9CHUS TeJl BpaIlleHUS;

KJIacCU(UIMPOBATH B3aUMHOE PACIIOJIOKEHHNE C(ephl U TUIOCKOCTH;

BBIUUCIISITh BEJMYUHBI 3JIECMEHTOB MHOTOTPAHHUKOB W TEJ BpalICHUS, OOBEMBI M IUIOIIAAN
MOBEPXHOCTEH MHOTOTPAaHHHUKOB W TN BpAIICHHS, TIE€OMETPUYECKUX Tel C MPUMEHEHHUEM
dbopmyr;

CBOOOHO OIIEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C KOMOMHAIIMSIMH TEJ BPAIICHUS
MHOTOTPaHHUKOB. MHOTOTPaHHHK, BIIUCAHHBIN B cepy U OMHUCAaHHBIN OKoJI0 cepsl, cdepa,
BIIMCAaHHAasl B MHOTOI'PAHHUK WJIM TEJIO BPAILlCHUS;

BBIUUCIISITH COOTHOIICHHS MEXAY IUIOMIAAIMU TOBEPXHOCTEH © 00BEMaMH MOJOOHBIX
T,

n300pakaTh H3y4aeMble (HUrypbl, BBINOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH U3 PHCYHKOB
IPOCTBIX O0BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOMTh CEUEHUS
TEJl BpallleHUS;

H3BJICKATD, HHTEPIPETUPOBATE O u peoOpa3oBbIBATH uH(pOpMaIUIO Ha
MIPOCTPAHCTBEHHBIX T€OMETPHUYECKUX dHrypax, mpeacTaBICHHYIO qepreKax u



pUCYHKAX;

CBOOOTHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE; BBHIITOIHITH

orepalyy HaJl BEKTOpamu,

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JEKAPTOBOM CUCTEME KOOPAUHAT;

pemaTh TEOMETPUYECKHE 3aJayd Ha BBIUYMCICHUE YIJIOB MEXKIY MPSIMBIMH M IIOCKOCTSIMHU,
BBIUMCIICHUE  PACCTOSHUM  OT TOYKM JO  IUJIOCKOCTH, B  II€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METO/1a MPHU PEIICHUH;

CBOOOZHO OINEpUPOBATh MOHATUSIMHU, CBS3aHHBIMU C JBUKEHHEM B MPOCTPAHCTBE, 3HATHh CBOMCTBA
JIBKCHMI,

BBITIOJIHATh M300paKEHUSI MHOTOIPAaHHMKOM W Tl BpalleHUsT NOpH MapauiebHOM MEpeHoce,
IEHTPAIbHON CHUMMETPHH, 3€pPKaJbHOM CHUMMETPHH, IPU IOBOPOTE BOKPYr MPSIMOM, MpeoOpa3oBaHUS
OJ00uS;

CTPOUTh CEYCHHS MHOTOIPDAaHHHMKOB H TEJI BpalleHWs: CEYEHUs MHIMHIpa (MapajuiebHO U
NEPICHANKYIIAPHO OCH), CCUCHHS KOHyca (IapajuicibHOE OCHOBAHHIO M IPOXOJAINEE Yepe3 BEPIIMHY),
CEUCHHMS 111apa;

HCIIOJIb30BaTh METO/bl IOCTPOCHUS CEYEHHUI: METOJ CJIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMUS,
METO/1 IEpEeHOCca CEKYLIEH MII0CKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

MPUMCHSITh TeOMeTpHUYecKrne (aKThl JUIsl PEIICHUS CTEPEOMETPHUYSCKUX 3a/1ad, Mpeoararnmx
HECKOJILKO IIIaroB PEIICHUS, C€CIM YCIOBHS TPUMEHEHHUS 3aJaHbl B SBHOW M HESIBHOH Qopme;

pelath 3a/1auyu Ha JI0Ka3aTelIbCTBO MAaTEMAaTUYECKUX OTHOIICHUW W HAXOXKJICHHE Fr€OMETPUUYECKUX
BEJINYHH,

MIPUMEHATH [IPOTrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMM YHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU
CTEPEOMETPUYECKUX 3a/1ay;

MPUMEHATHh [OJYYECHHbIE 3HAHMS Ha MPAKTUKE: CpaBHUBATh, AaHAIM3UPOBATH U OLICHUBATh
peajibHble CUTYallUM, NPUMEHSATh W3Y4YCHHbIC IIOHATHS, TEOPEMbI, CBOMCTBA B  MpOIECCe  IOHUCKA
pelieHuss MaTeMaTH4ecKd CHOPMYIMPOBAHHONH  TIPOOJIEMBI, MOJCIMPOBATh peajbHbIC CHTYallMd Ha
S3bIKE€ TE€OMETPUH, HCCIEN0BATh IMOCTPOCHHBIE MOJIETH C HCIOJIb30BAHMEM T'E€OMETPUUYECKHX TOHATHH U
TEOpeM, ammapara anreOpspl, pemaTs MPAaKTUYECKUE 3a/1adyM, CBS3aHHBIE C HAXOXKIECHUEM T€OMETPUUYECKUX
BEIIMYMH,

UMETh TPE/ICTaBIeHUsI 00 OCHOBHBIX JTarax pa3BUTHUS T€OMETPUU KaK COCTABHOW 4acTh (hyHIaMEeHTa
pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Hazs KoanuecTBo OcHoBHEBIE BHADLI 1eAATEJLHOCTH
OcHoBHOe coep:xaHue
aHue 4acoB yJanuxcsi
pasaea
(TembI)
Kypca
BBenenue B 23 OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI. Onpenensirte MI0CKOCTh Kak (purypy,
CTEPEOMETPHIO [TonsATHS cTepeoMeTpUH: TOYKA, MpsMasi, TNIOCKOCTb, B KOTOPOU BBITIOTHSIETCS IJITAHUMETPHS.

pocTpancTBO. OCHOBHBIE ITpaBUIIa U300PaXKEHUS

Ha PUCYHKE IUIOCKOCTH, TAPAIICIbHBIX TPSIMBIX
(oTpe3koB), cepearHbI OTPE3Ka.

TMoHATHS: TTePECEKAIOIIMECS IIIOCKOCTH, TIEPECEKAIOIIECS
npsiMast ¥ TI0CKOCTb; TTOIYIIPOCTPAHCTRO.
MHOTrOrpaHHUKH, H300paKEHUE TPOCTEUIIINX
MPOCTPAHCTBEHHBIX (DUTYP, HECYIIIECTBYFOIIIMX

00BEKTOB. AKCHOMBI CTEPEOMETPUH U TIEPBBIC CIICICTBUSI
U3 HUX.

Crioco0bl 3a71aHMsl IPSAMBIX U MJIOCKOCTEN B IPOCTPAHCTBE.

O0603HaueHust NpsIMBIX U MIockocTeil. CeueHus.
N3o00paxxenue ceyeHU mupamMuibl, Kyda U MpU3MBbl,
KOTOpBIE IPOXOAAT uepe3 ux péopa. M3zoOpakenue
MEepEeCEeUCHUs TOYYEHHBIX TUIOCKOCTEN. PackpammBanme
IIOCTPOEHHBIX CEYEHUH Pa3HBIMU I[BETAMH.

Merton cnenoB st HOCTpoeHus ceueHuid. CBoicTBa
nepecedeHnit mpsMbIX U Tiockocteit. [Toctpoenue
CeYeHMI B mUpamMuie, Kyoe mo TpéM ToukaM Ha péOpax.
Co3znanne BBIHOCHBIX YEPTEXKEW 1 3alMCh 11aroB
MTOCTPOEHUS.

[ToBTOpenne miannmerpuu. Teopema o
MPONOPLHMOHANBHBIX oTpe3kax. [logobue
TpeyroJibHUKOB. Teopema Menenas. Pacuérsl

B CEYEHUSIX Ha BBIHOCHBIX uepTexkax. Mcropus pazsurus

JlenaTh npocTeiye JOruueckue BbIBObI U3
aKCMOMATHUKH IIockocTu. [IpuBoauts
IPUMEpPBI peaIbHBIX 00BEKTOB, UACATU3aLUE
KOTOPBIX SIBJISIOTCS. aKCHOMbBI T€OMETPHUU.
N3y4aTh, NPUMEHATh NPUHIMIIBI TIOCTPOCHUS
CCUCHUM.

Hcnonp30BaTh A1 IOCTPOEHUS CEUEHUN
METO/] CJIENI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIIEH
IUIOCKOCTH. Pemars crepeomeTpruueckue
3a/layM: Ha ONPECIICHUE BUIa CEUECHUS U
HaXO0KJIEHUE €ro MJIOLIaIH.
AxTyanu3upoBath (pakThl U METOAbI
IUTAHUMETPHH, PENIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

Hcnonb30BaTh Mpu pelieHnn 3a1a4
cllenyIoIue MmIaHuMeTpudeckue (GakThl U
METOBL:

Teopemsl Dasieca u

0 MPONOPLUNOHATIBHBIX OTPE3KaX.
ANropuTM AENEHMS OTpE3Ka

Ha N paBHBIX YacTeu. Teopema

Menenas.




TUTAHUMETPHH
U CTepEeOMETpUU

PaBHOGEIpeHHBIN TPEYrOJIbHHUK.
PaBHOCTOPOHHHMI TPEYrOJIbHUK.
[IpssmoyronbHbIN TpeyrojibHUK. CBONHCTBO
cpenHel JTMHUU TpeyroiabHuka. CBOMCTBO
OMCCEKTPUCHI yriia TpeyroibHuka. CBOMCTBO
MEJIMaH TPEYrOJIbHUKA.

[Ipu3Haku nono6us TpeyrosibHuKoB. [lonydats
MpeACTaBIeHUs: 00 OCHOBHBIX dTarax pa3BUTHA
reOMETPUU KaK COCTaBHOM 4acTh (hyHIAaMeHTa
pa3BUTHS TEXHOJIOTHI

Bzanmnuoe
pacrosoKeHue
MPSIMBIX B
MIPOCTPAHCTBE

B3auMHoe pacrionoxeHue npsmMeIX B IPOCTPAHCTBE.
CkpemuBaromuecs
npsiMble. [Ipu3HaKy CKpEUBAIOIKUXCS PSAMBIX.

[NapannensHbie MpsiMble B IpocTpaHCcTBe. Teopema

O CYILIECTBOBAHUU U €JMHCTBEHHOCTH MPSIMOMN
MapauieIbHOW TaHHOM MpsIMOii, TPOXOASIIEeH Yepe3
TOYKY IIPOCTPAHCTBA U HE JIe)KAIIel Ha JaHHOM MPSMOIA.
JlemMa 0 mepeceyeHNH MapaieIbHbIX MPSMBIX
10cKocThIo. [lapannensHocTs TpEx npsameix. Teopema o
TpEX MapasuIeabHbIX MPSAMBIX.

Teopema o ckpemmBaromuxcs npsmsix. [lapamienasHoe
poeKkTupoBanyue. OCHOBHBIE CBOMCTBA MapaJlIEIbHOIO
npoektupoBanus. M3o0pakeHue pasHbix GpUryp B
MapajuieIbHOMN MPOEKIINH.

LlenTpanbHas MpoeKus.

VYTro1 ¢ coOHanpaBIeHHBIMH CTOPOHAMM. Y TOJI MEXKAY
MPSIMBIMHU.

3aiayu Ha J0Ka3aTeabCTBO U UCCIIEI0BAaHUE,

CBSI3aHHBIE C PACIOJIOKEHUEM IIPSMBIX B

MIPOCTPAHCTBE

Knaccugumuposars B3anMHOe
pacIonoXeHHUe MPSIMBbIX B
IIPOCTPAHCTBE, WIUTKOCTPUPYS
PUCYHKaMHU U IPUBOJS IPUMEPBI U3
peanbHO ku3HU. JloKa3bIBaTh
TEOPEMY O CYLIECTBOBAHHUH U
€IMHCTBEHHOCTHU IIapajlIeIIbHON
MIPSAAMOH, IIPOXOIALIEN YepE3 TOUKY
MIPOCTPAHCTBA U HE JISKAILEH Ha
JIpYroy mpsiMoi; JIEMMY O
IIEPECEUEHUH TINIOCKOCTH IBYMs
NapajuIeIbHBIMU IPSIMBIMU;
TEOPEMY O TPEX MAPAIIIECITBHBIX
psAMBIX. Jl0OKa3bIBaTh NMPU3HAK
CKpEIIMBAIOLIUX CS IPSMBIX,
TEOPEMY O CKPELUBAIOIINXCS
npsAMbIX. Jloka3bpiBaTh TEOPEMY O
PaBEHCTBE YIJIOB C
COHAIPABIICHHBIMU CTOPOHAMM.
OOBACHATD, YTO Ha3bIBACTCA
NapauIeIbHBIM U HEHTPAIbHBIM
MIPOEKTUPOBAHUEM M KaK
BBIIIOJIHSETCS IPOEKTUPOBAHUE
¢uryp Ha miaockocTb. Jloka3piBaTh
CBOMCTBA NIapaJUIEIILHOIO




MIPOCKTUPOBAHUSI.
N300pakarh B mapayieIbHON MPOSKIINH
pa3HbIe TeOMETPHUYCCKHE (PUTYPBI.

Pewats crepeoMerpudeckue 3a1adn Ha
JI0Ka3aTeIbCTBO U UCCIIEOBAHNUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B
npocTtpaHcTse. [IpoBoanTE TOKa3aTelIbHbIE
paccyXAeHus IIpU peLICHUU
TreOMETPUYECKUX 3a7a4, CBA3aHHBIX CO
B3alMHBIM PaCIOJIOKEHUEM IPSAMBIX B
npoctpaHcTBe. CpaBHUBATH, aHAJIM3UPOBATD
U OLIEHUBATh YTBEPXKJIEHHUS C LIEJIBIO
BBISIBJIICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyXICHUM.
MoaenupoBaTh peajibHbIE CUTYallUH,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE, Ha SI3bIKE
reoMmerpui. MccnenoBars MOCTpOEHHBIE
MOJIETIH C UCIIOJIb30BAaHUEM I€OMETPUUECKUX
MOHATHUI U TEOpeM, armnapara ajreopsl,
U(POBBIX PECYPCOB.

[Tonydars npeacTaBieHue O HEHTPATBHOM
MIPOEKTUPOBAHUU U 00 UCTOPUHU PabOT 1o
TEOPHUH NEPCTIEKTUBBI

[TapaynenbHOCTH
HPSIMBIX U
IIJIOCKOCTEN

B IIPOCTPAHCTBE

[ToHsTHSA: MapauIeIbHOCT NIPSAMOM U INIOCKOCTH B
npoctpaHcTBe. [Ipu3Hak mapamienbHOCTH IPSIMON U

mockocTH. CBOMCTBA apauIeIbHOCTH

IIPSIMOM U TUIOCKOCTH. ['eomerpruueckue

3aJa4u

Ha BBIYMCIICHNE U JJOKA3aTEIbCTBO, CBSI3aHHBIE C
[apajuIeIbHOCTBIO INPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
ITocTpoenue cedenus, MPOXOAALIETO YEPe3 TaHHYIO
MPSAMYIO Ha 4EPTEXKE U MapauIeIbHOrO APYrof MpsiMOil.
Pacuér ornomenuit. [lapamiensHas npoekuus, IpUMEHEHUE

KnaccudummposaTts B3auMHOe
pacroioxXeHue IpsMOi U TIIOCKOCTH B
MPOCTPAHCTBE, MIPUBOJISI COOTBETCTBYIOLIHE
MIPUMEPBI U3 PeaTbHON KU3HH.
dopMynupoBaTh onpeaeIeHue
napasieabHbIX MPSIMOM U MIIOCKOCTH.
Jloka3bpIBaTh MPU3HAK

0 TApaIENTFHOCTH NPSAMOH | IUIOCKOCTH;
CBOMCTBA MapajJIeIbHOCTH MPSMON U
TJTOCKOCTH.




JUIsL IOCTPOEHUS CEYeHUH KyOa H

napajulesenuIea.

CaoiicTBa nmapaienenumneaa u npusmel. [lapannensasie
IJI0CKOCTH. [Ipy3HaKK napauIeIbHOCTH IBYX IJIOCKOCTEH.
Teopema 0 napajuieIbHOCTU U €IMHCTBEHHOCTHU IUIOCKOCTH,
MPOXOIAILEH Yepe3 TOUKY, HE MPUHAJICKAILYIO TAHHON
IIJIOCKOCTH M CIIEACTBHS U3 HEE.

CRoiicTBa MapajuiebHbIX MIOCKOCTEN: O
MapaJlJICIbBHOCTH MPSMBIX TIEPECECUCHUS TIPH
MEPECEUCHUH JIBYX MapalIeIbHBIX MJIOCKOCTEHN
TpeThel; 00 oTpe3Kax MapaielbHbIX MPAMBIX,
3aKTIOYEHHBIX MEXAY MapalieIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPSIMON C IBYMSI
napajyieIbHBIMH TIOCKOCTSIMHU

Pemiate crepeoMerpuieckue 3a1adn
BBIYMCIIEHHS U JJOKA3aTEJIbCTBO, CBSI3aHHbIC C
MapajuIeTbHOCThIO MPSAMBIX U IIOCKOCTEN B
npoctpaHcTBe. Pemars mpakTuyeckue 3a1auu
Ha MMOCTPOCHUE CEUCHUM Ha YepTekax
TeTpad/Ipa U napajuienenumnena. Pemars
CTEPEOMETPUUECKHE 3a]]a4H, CBSI3aHHBIC C
MOCTPOEHUEM CEYEHUH TIIOCKOCTHIO.
[IpoBOIUTH TOTUYECKH KOPPEKTHBIE
JTIOKA3aTeNbHBIE PACCYXKICHUS

P PEUICHUU TEOMETPHUUECKUX 3a/1a4
CBSI3aHHBIX C MAPAIIIEIBHOCTHIO

IIOCKOCTEH.

CpaBHI/IBaTL H aHAJIM3UPOBATb PCAJIbHBIC
CUTyallH, CBA3aHHBIC C APAJIJICITIbBHOCTBIO
HpHMOﬁ M IIJIOCKOCTH B IIPOCTPAHCTBE,
MOACIIUPOBATH PCAJILHBIC CUTYalluH, CBA3AHHBIC
C MapaJuICIIbHOCTBIO HpHMOﬁ " IIJIOCKOCTH B
IIPOCTPAHCTBE, HA A3BIKC T'COMCTPHUN

[leprieHIUKYIISIPHOCTE
NpsIMBIX U
IJIOCKOCTEHN B
IIPOCTPAHCTBE
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IToBropenue: Teopema Iudaropa Ha miockocry,
TPUTOHOMETPHSI IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IPSIMOYT OJIbHOT'O

napasuienenunena. Beraucienue 1IMH OTPe3KOB B KyOe U
MPSIMOYTOJIbHOM Napaenenunesae. llepneHaukyasspHoCcTh
MPSIMOM U TUIOCKOCTH. [Ipu3HaK nepneHnKynspHOCTH
MIPSIMOM U TUIOCKOCTH. TeopeMa o CylleCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM, TIPOXOASILEN YEPE3 TOUKY
MIPOCTPAHCTBA U MEPHEHANKYIISIPHOI

K M10cKoCcTH. [IockocTu U nepneHauKyIsipHble

UM IIpsiMasi B MHOrorpanHukax. Ilepnenauxymsp u
HakJIoHHas. [locTpoenue nepneHaukynsapa us3

TOYKH Ha MPIMYIO.

Teopema o Tpéx nepreHAUKYIsIpax (mpsMas u
oOpaTHas).

AKTyanu3upoBaTh (aKThl U METO/IbI
IUTAHUMETPHH, PENIEBAHTHBIE TEME,
MIPOBOJIUTH aHAIOruu. POpMyIHpOBAThH
oTpezeNeHus: IepHeHANKYIIPHbBIX

MIPSIMBIX

B IIPOCTPAHCTBE; OIPENEICHNUE MTPSIMOH,
MIEPIIEHIUKYJISIPHON K IJIOCKOCTH.
Jloka3bIBaTh: IEMMY

0 MEPIEHIUKYJIIPHOCTHU ABYX MapaljelbHbIX
MPSMBIX K TPEThEHN MPSAMOIL; TEOPEMBI O CBSI3U
MEeXAy MapauIeIbHOCTBIO MPSIMBIX U UX
MEPIEHIUKYISPHOCTHIO K TIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOLIYIO
MIPU3HAK NEPIEHANKYIIPHOCTH IPIMOH U
IJIOCKOCTH; TEOPEMY

O CYIIECTBOBAHNUU U €IUHCTBEHHOCTH




Yron mexay ckpemuBarommmucs npsaMeiMu. [louck
MEPIECHANKYISIPHBIX MPSAMBIX C TOMOUIBIO
MEePHEHANKYJISPHBIX IIOCKOCTEN OpTOroHaIbHOE
npoektupoBanue. [loctpoenue ceuenuii kyda, mIpu3MBsl,
MPaBUIbHOW MUPAMHUJIBI C IIOMOIIBIO OPTOrOHAJIBHOM
npoekunu. CUMMETpHS B TPOCTPAHCTBE OTHOCUTEIILHO
mockocTy. Ilnockoctn cuMMeTpuii B MHOTOTPAHHUKAX.
[Ipu3Hak neprneHIuKyasspHOCTH NMPSAMOM U IJIOCKOCTH KaK
ciencTBre cuMMeTpuu. [IpaBuiibHbIE MHOTOIPaHHUKHU
Pacuér paccrossHuil OT TOUKHU

10 1iockocT. CriocoObl OMyCTUTh
HepHeHI[I/IKy.HﬂpI)I: CUMMCTPUA, CABUT TOYKH 110
napasuieabHol npsiMoi. CAaBur 1o
HenapajieJIbHON NPsSMOil, U3MEHEHHE
paccTostHui

NPSAMOM, IPOXOISIICH Yepe3 TaHHYIO TOUKY 1
MEPICHINKYISIPHON K TAaHHOW IIOCKOCTH.

N300paxars B3aMMHO

NEepHEHIUKYIIAPHbIE IPAMYIO U

IJI0CKOCTh. DOPMYUpOBaTh

CBOMCTBO

NEepHEeHINKYIISpa 0 OTHOLIEHHUIO K
IIJIOCKOCTH.

[TonyuaTs npeacTaBieHUe O 3HAUEHUU
MEePIEHINKYIISIpa IS IPYTuX 00acTeil HayKH
(pusuka, sHEpreTHKA, JIa3epHBIC TEXHOJIOTHH),
B peallbHOM KM3HU (TEXHUKA, OKpYKaroIas
o0cTtaHoBKa). Jloka3bIBaTh YTBEP)KACHNUS,
CBSI3aHHbIE C IPOEKLIMEH NPsAMON Ha
IUIOCKOCTb, HEMEPIEHAUKYIAPHYIO K 3TOM
npsiMoil. JlokasbIBaTh TEOPEMY O TPEX
NEePHEHIUKYIIIPax U TeOpeMy OOpaTHYIO
TEOpEME O TPEX MEPIEHANUKYISAPAX.
[Tonyuyats npencraBiaeHue

00 OpTOrOHAJILHOM MPOEKTHPOBAHUH.
Jloka3bpIBaTh TEOPEMY O MPOEKIIUU TOUKH Ha
MPSIMYIO.

Pemarp  crepeomerpuueckue  3aqaud,
CBSI3aHHBIE C  NEPHEHAMUKYJISPHOCTHIO
MPSIMOM U TIJIOCKOCTH.

Pemars IMPUKIIAAHBIC 3a1a4U, CBA3aHHBIC C
HaXOXJICHUCM I'€COMCTPUICCKHUX BCIIMYUH.

Pemarsb crepeomeTpudeckue 3agauu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI O
TPEX MEPHEHANKYIAPaX, HAXOKAECHUEM
paccTosiHuM, IOCTPOEHUEM ITPOEKLIUH.
CpaBHUBaTh U aHAJIU3UPOBATH
YTBEPXKJIEHUS C LIETIBIO BBISBICHUS
JIOTMYECKH KOPPEKTHBIX U HEKOPPEKTHBIX




paccyxaeHuid. AHanTM3UpoBaTh U
MOJIETTMPOBATh

Ha A3bIKC TCOMCTPUU PCAJIbHLBIC
CUTYaIllH, CBSI3aHHbIE

C MEePHEHAUKYIISIPHOCTHIO TIPAMOIl U
IIJIOCKOCTH; UCCIIEI0BATh TOCTPOEHHBIE
MOACIN, B TOM YHUCJIC U

C UCIIOJIb30BAHHWEM aIlrapara aJ'Il"C6pI)I

Yl u PaCCTOAHUSA
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[ToBTOpeHue: yroa Mexay npsMbIMHU Ha IUIOCKOCTH,
TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB. IIoBTOpEHuE: yroia Mexny
CKPELIMBAIOIUMHUCS PIMBIMU

B IIpOCTpaHCTBE. ['eoMeTpudecKrne MeTobl
BBIYMCIICHUS YIJIa MEXKAY IPSIMBIMU B
MHOI'OI'paHHUKaX.

JIByrpanHblil yron. CBOWCTBO JIMHEHHBIX YIJIOB
JABYTrpaHHOrO yria. [lepneHauKynspHbIe IUIOCKOCTH.
CBolicTBa B3aUMHO NEPIEHIUK YIS PHBIX TUIOCKOCTEH.
IIpu3Hak neprneHIuKyIIpHOCTH IUIOCKOCTEH; TEO-peEMa O
IIPSIMOM TIEPECEUEHUs IBYX ILUIOCKOCTEN MEPIIEH UK YAAPHBIX
TPEThEN IIOCKOCTH.

[IpsMoyronbHbIM Napamwienenunesn; Kyo; H3MepeHus,
CBOMCTBA IIPSIMOYTOJILHOTO Tapajuenenumnena. Teopema o
JUaroHaJIA MPSMOYTOJILHOTO MapaJlIeIeIUIIEe1a U CICACTBHE
n3 Heé. CTepeoMeTpUUECKHE U IPUKIIAHBIE 3a]auH,
CBSA3aHHBIEC CO B3aUMHBIM PACIIOJIOKEHUEM IIPSIMBIX U
mI0ckocTU. [ToBTOpEHME: CKpenuBaromuecs npsmsle,
napasuleabHbIE TUIOCKOCTH

B CTaHJIaPTHBIX MHOTOTpaHHUKax. [Tapa
MapajuieTbHBIX TII0OCKOCTEH Ha CKPEITUBAIOIIUXCS
MPSIMBIX, PACCTOSTHUE MEXKIY CKPEIUBAIOLTUMUCS
MPSIMBIMU BBIYHUCIICHUE PACCTOSIHUM OT TOUKH 10

AxTyanu3upoBatb (paKkThl 1 METOMIBI
IJIAHUMETPUHU, PEIEBAHTHBIE TEME,
IIPOBOAUTH aHANIOruu. POpMyIupoBaTh
OIIPEJIEIICHUE IBYITPAHHOIO yIJla.

Jloka3pIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEWHBIX YIJIOB JBYIPAHHOIO YIJIA.
KnaccudumuposaTs AByrpaHHbIE YIIIBI B
3aBUCHUMOCTH OT UX IPaJyCHOW MEPBL.

dopMyUpoBaTh ONpeIeTieHuE B3aUMHO

MEPICHAUKYIISAPHBIX IIOCKOCTEH. I[OKaSBIBaTB

TEOPEMY O NPU3HAKE MEPIEHANKYIIAPHOCTH
JBYX ILJIOCKOCTEH.

DopMyIUpOBaTh CIECICTBUE

(13 mpu3HaKa) O MePICH UK YJIIPHOCTH
IUIOCKOCTH, KOTOpasi IEPIEH UK yIIsIpHA
IIPSIMOI, 10 KOTOPOH MEpeceKaroTcs 1Be
IIJIOCKOCTH, OTH IIIOCKOCTAM. [loKa3bIBaTh
YTBEPKIEHUS O €T0 CBOWCTBAX; TEOPEMY U
CJIEJICTBHE

13 HE€ 0 AUArOHAJLIX MPSIMOYTOJIBHOTO
napasuieenuIea.

Pemwrats crepeomerprueckue 3a1auu,
CBSI3aHHBIE C NIEPIICHIUKYJIIPHOCTD
MPSIMBIX U INIOCKOCTEN, UCIIOJIb3YsI
IUTAHUMETPUUECKUE (DAKTBI U METOABI.




TOYKH; NPSAMOU; IJIOCKOCTU. BbI4KcClIeHnEe pacCTOSHUM

MCKAY CKPCIIMBAOINMHUCA MMPAMBIMHA

C TIOMOIIBIO MEPICHANKYIISIPHON TIIIOCKOCTH.
TpéxrpaHHbIii yroi, HEpaBEHCTBA IS TPEXTPAHHBIX
yriioB. Teopema [Tudaropa, TeopemMbl KOCHHYCOB U
CUHYCOB

JUTSL TPEXTPAHHOTO Yriia. DIIEMEHTHI C(hepruecKoi
TCOMETPHH: T€OIC3MUECKIE JTMHUU Ha 3eMIIe

B IIPOCTHIX CUTYyauusax. OnyckaHue
MIEPIIEH UK YIISPOB,

[IpoBOAUTH JTOTMYECKH KOPPEKTHBIE C
MEPIEHIUKYISPHOCTHIO MPSIMBIX U
IIJIOCKOCTEM.

HccnenoBarbh NOCTpOECHHBIE MOJIENH, B TOM
YHCJIE U C UCIIOJIb30BAaHUEM allapara
anreOpsol.

Pemarp npukiasHble 3a1a41, CBA3aHHBIE C
HaXO0XJAEHUEM I'€OMETPUYECKUX BETUUHMH
JI0Ka3aTeJIbHbIE PaCCYKJIEHUS IIPU PELLICHUN
reOMEeTPUYECKUX 3a/1a4, CBS3aHHBIX C
NEPIEHIUKYIISIPHOCTBIO TNIOCKOCTEN.

AHaJ'II/I3I/IpOBaTL U MOJCIIMPOBATH HaA A3bIKC
TCOMCTPUHU PCAJIbHBIC CUTYallUuH, CBSI3aHHBIC

CucremaTtu3zanus 3HaHuil: MHOTOrpaHHUK U €T0

PaGorats ¢ yueOHUKOM: 3a7aBaTh

MHororpaHHuKu 7
anemeHTsl. [lupamuna. Buasl mupamu. BOIIPOCHI, JI€1aTh 3aMeYaHus,
[IpaBunbHas nupamuaa. llpusma. Ipsamas u KOMMEHTapHH.
HakJIOHHas npu3Msl. [IpaBunbsHas npusma. IIpsamon AHanusupoBaTh penleHue 3a1aun. Pucosars
NapaJljIeIeuIe T, BBII YKJIbI€ MHOI'OTPAHHUKU C 33JaHHBIMHU
MIPAMOYTOMBHBIH MAPATICIETHIIEN, K5, CBOMCTBAaMU; BOCCTaHABIMBATh OOIIUN BUA
Brinykiible MHOrOrpanHuku. Teopema Diiepa. BBITYKIIOTO MHOTOTpaHHMKA MO IBYM €ro
IIpaBuibHBIE U MIOTYIIPABUIIBHBIC TIPOCKIIHAM. .
MHOTOFPAHHHKH JloKa3bIBaTh CBOKMCTBA BBIITYKIIOTO
MHOI'OI'PaHHUKA.
PucoBath BBINTYKIIbIE MHOTOTPAaHHUKH C Pa3HOU
SUJIEPOBOM XapaKTEPUCTUKOW; UCCIIEA0BATh
BO3MOYKHOCTH TIOJIY4EHHsI pe3yJIbTaTa IpH
BAPBUPOBAHMHU JaHHBIX. /IOKa3bIBaTh CBOMCTBA
MIPaBUJIbHBIX MHOTOTpaHHUKOB. [ImanupoBate
IIOCTPOEHUE IIPABWIIBHBIX MHOTOTPaHHUKOB Ha
MMOBEPXHOCTAX APYTUX MPABHIIBHBIX
MHOI'OI'PaHHHUKOB
Bexkrops! B 12 [TonsiTHE BEKTOpa Ha TNIOCKOCTH U B TPOCTPAHCTBE. AKTyanu3upoBaTh (aKThl U METO/IbI
MNPOCTPAHCTBE CyMmMa 1 pa3HOCTb BEKTOPOB, MPABUJIO MapaslIeenuIesa, NIaHUMETPHUH, PEIIECBAHTHBIE TEME,

MPOBOAUTH aHaNoruu. OnepupoBarh
MOHATHSIMH: BEKTOP Ha TIOCKOCTH U B

YMHOXEHHE BEKTOpa Ha YHCIIO, Pa3JI0KEHHE BEKTOPa
1o 6a3ucy TpEX BEKTOPOB, HE JIKAIUX B OJTHOM




IIJIOCKOCTH.
CkaJisipHOE IPOU3BEICHUE, BEIUNCICHUE YIJIa MEXAY
BEKTOpaMH B IIPOCTPAHCTBE.

[Ipocreiimue 3a7a4n ¢ BEKTOpaMH

MPOCTPAHCTBE;

KOMILIaHapHbIE BEKTOPHI. [IpuBOIUTH
puMepbl GU3NIECKUX BEKTOPHBIX BEITHYHH.
OcBauBaTh NpaBuja BbITTOTHEHUS

JICCTBUH CIIOKEHUS Y BEIYMTAHUS
BEKTOPOB, YMHOKEHHSI BEKTOpa

Ha YHUCJIO.

Jloka3bpIBaTh NPU3HAK KOMIIJIAHAPHOCTHU TPEX
BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3IOKEHUHU JIFOOOr0
BEKTOpa 110 TPEM JTaHHBIM HEKOMILIaHAPHBIM
BEKTOpaM

IToBTOpEHME,
00001eHre "
CHCTEMAaTHU3aLIUS
3HAHHUI

O6o061matonee MOBTOPEHHUE MOHSATHI U METOJIOB Kypca
reoMeTpuu

10 xmacca, cucremaru3anys 3HaHui. VicTropust
pa3BUTHUSA CTEPEOMETPUU KaK HAYKU U €€ POIIb B
Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBHOT! epHI)IX TCXHOJ’IOFI/II71

Pemars crepeomeTprueckue 3aa4u Ha
JIOKa3aTeNbCTBO MaTeMaTHUECKUX
OTHOIIICHUH, HaXO0XK/ICHUE T€OMETPUUECKUX
BCJIMYMH (IJIUH, YTJIOB, IJIOIIAICH,
00BEMOB). Mcrons30Bath Mpy PeLIEHUN
CTEPEOMETPUUECKHUX 3a7a4
MJIaHUMETpUIecKue (HaKkThl U METO/IBI.
[TpoBOIUTE TOTUYECKH KOPPEKTHBIE
JIOKA3aTEIbHbBIE PACCYKICHUS

MIPU PELLIEHUU CTEPEOMETPUUECKUX U
MJIaHUMETpUYeCcKuX 3a7ad. CpaBHUBATH U
aHAJIM3UPOBATh PEATbHBIC CUTYAIlH 1
BBISIBIISITh BOBMOXKHOCTD €€
MOJICJIMPOBAHUS Ha SI3bIKE T€OMETPUH.
MopenmpoBarh peanbHyI CUTYALHIO Ha
SA3bIKE T€OMETPHUU U UCCIIEN0BATh
MMOCTPOCHHBIE MOJIENIN, B TOM YHCJIE U C
WCTIOTH30BAaHUEM arraparta ajareopshl.
Hcnonp30BaTh KOMITBIOTEPHBIEC TPOTPAMMBI
MIPU PEIICHUH 3a]1a4.

[Tomydats mpeacTaBieHUE O TEOMETPHH KaK O
pa3BUBAIOILIECHCS HAYKE, UCCIIEAYIOMICH




OKPYXKaIOIUM MUP, CBA3aHHOM C peabHbIMU
00BEKTaMH, IOMOTAIOIIECH PELINTh PeajbHbIe
KU3HEHHBIE CUTYAI[MH O POJIH CTEPEOMETPUU B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TeXHOJoruii. CpaBHUBATh U
AQHAJIM3UPOBATH YTBEP)KJEHUS C LIEIIBIO
BBISIBJICHUSI IOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX paccyxaeHuil. Mccienosars
MoCTpoeHHbIe MojenH. Mcrons30BaTh

UG POBBIE PECYPCHI

OBILIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME
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11 KJIACC

Ha3Banue KoauvecTBo OcHOBHBIE BU/IbI 1€ATEJIbHOCTH
OcHOBHOe coaep:xaHue
pasnesa (Tembl) Kypca 4acoB ydammxcst
AHaMTHYECKass TeOMETPHUS 15 [ToBTOpEHUE: KOOPAUHATHI BEKTOpa Ha AKTyanu3upoBaTh (akThl 1 METOJIbI

IJIOCKOCTU U B IPOCTPAHCTBE, CKAJSIPHOE
MIPOU3BE/ICHNE BEKTOPOB, BHIYHCICHHUE Yria
MEXy BEKTOpaMU B IIPOCTPAHCTBE.
VYpaBHeHuUE NPsAMON, MPOXOIAILICH Yepe3 JIBE
TOYKHU. Y PaBHEHHUE TUIOCKOCTH, HOPMAJIb,
YpaBHEHUE IUIOCKOCTH B OTpE3KaXx.
Bektopnoe npoussenenue. Jlnneinoie

HCPaBCHCTBA, JIMHEHHOE IIporpaMMHUpOBaHUC.

AHanuTHYECKHEe METOABI pacy€ra yria
MEXy NPSMBIMH U IJIOCKOCTSIMU B
MHOrorpasHHukax. @opmyna paccrosiHus OT
TOYKH 10 IUNIOCKOCTH B KOOpAMHATAX.
Haxoxnenue paccTosiHUM OT TOYKH 110
IUIOCKOCTH B KyO€ M NpaBUIIbHON
nupamujie

IIJIAHUMETPUH, PEIICBAaHTHBIEC TEME,
IIPOBOJUTH aHAJIOTUU.

CBOAUTDH IEHUCTBUS C BEKTOPAMU K
AQHAJIOIMYHBIM JIEHCTBUSM C UX
KOOpIMHATaMHU.

BcenomHuTs onpeneneHne CKaIspHOro
YMHOKEHUS U €r0 CBOMCTBA. BpIunciArs ¢
IIOMOILBIO CKAJSIPHOIO YMHOXEHUS JUIMHBI
BEKTOPOB, YIJIbl MEXIy HUMH,
YCTaHAaBJIMBATh MIEPIECHIUKYISPHOCTD
BEKTOPOB. BBIBOAUTH ypaBHEHUE TUNIOCKOCTH
1 GOpMYIly pacCTOSHUS OT TOUKH

J10 IIJIOCKOCTH.

Pewrate 3amaun, coderas KOOpAMHATHBIN U
BEKTOPHBIN MeTobl. [IpOBOINTE JTIOrHMYecKH
KOPPEKTHBIE TOKA3aTEIIbHBIE PACCYKICHUS
IIPU PEILIEHUN F€OMETPUYECKUX 3a7a4 Ha
IIPUMEHEHHE BEKTOPHO-KOOPAMHATHOI' O
METO/A.

AHanmM3upoBaTh U MOJIEIMPOBATH Ha
SI3bIKE TEOMETPHUH PEAJIbHbIE CUTYyaIlUH,
CBSI3aHHBIE BEKTOPAMU U KOOPJIAUHATAMHU.
HccnenoBarh NOCTPOECHHBIE MOJIENH, B TOM
YHUCJIe U C UCTIONB30BAaHHUEM arapara
anreOpsl.

Hcnonp30BaTh KOMITBIOTEPHBIE
MIPOTPaMMBI.

3HAKOMUTBHCS C UCTOPUEN Pa3BUTUS
MaTeMaTUuKu




[ToBTOpEHuUE, 0000IICHIE 1 15 CedeHnst MHOTOTPaHHUKOB: CrpouTth ceueHus.

cucTeMaTu3anus 3HaHuH CTaH/IapTHHIE MHOT'OI'PAHHUKH, Pemiate crepeoMerpruyeckue 3ajauu Ha
METOJ CJIE/IOB, CTaHAAPTHHIE JI0Ka3aTeIbCTBO MaTEMaTHUECKUX
IUIOCKOCTH, IEPECEYEeHUs IPAMBIX OTHOILIEHUH, HAX0KIEHUE FEOMETPUUECKUX
U iockocte. [apannensubie BEJIMYUH (IJIMH, YIJIOB, TUIOMIA/ICH,
HpsSMBIE U TIOCKOCTH: 00bEMOB). cnoap30BaTh IpU PELICHUH
napajuleJbHbIe CEYEeHUs, pacyeT CTEPEOMETPUUECKUX 3a1a4
OTHOILICHUH, YTIIbl MEXTY TUTAHUMETPHYECKUE (PAKTBI U METOMBI.
CKPELIMBAIOLIMMHUCS IPSIMBIMHU. [IpoBOAUTH JIOrMYECKH KOPPEKTHBIE
[lepneH UK yasipHBIE TIPSMBIE U JI0Ka3aTeJIbHbIE PacCyKICHUs
IUIOCKOCTH: CTaHAapTHBIE Maphl IIPU PELIEHUH CTEPEOMETPUUYECKUX
HNEPHEHIUKYIISPHBIX IIIOCKOCTEN U 3azad.
TPAMBIX, CHMMCTpHH . CpaBHUBaTh U aHAIM3UPOBATh
MHOT'OTPaHHUKOB, TEOpEMa O TPEX pCATHHBIE CHTYAIIHH H BHISBIIATS
TCPICHMKYIAPAX, BHIAHCICHIA BO3MOYKHOCTb €€ MOJIEJIMPOBAaHMs Ha
JUIMH B MHOTOTpaHHUKaX. S3BIKE TEOMETPH.
IloBTOpEHNE: MIOMAIN
MHOTOYTOJIbHUKOB, (JOPMYJIbI JJIsI Monemposath peanbHyIO CUTYaIlHIO Ha
1wTowmaieil, coobpaskenus SI3bIKE TEOMETPUU U UCCIIE0BATh
1006HSL. IIOCTPOEHHBIE MOJIEH, B TOM YHCJIE U C

. _ HCIIOJIb30BAaHUEM arIapara ajareopsl.

TInomanm ceuenmii MHOvrorpaHHHKOB' Hcnonp30BaTh KOMIIBIOTEPHBIE
IUIOIIAIM TIOBEPXHOCTEH, pa3pe3aHus Ha HPOTPAMMBI TIPH PEIIEHHH 38714
YacTH, COOOpaXEHUs TTOA00US

O06bEéM MHOTOrpaHHUKA 17 O6béM Tena. O0BEM MPSIMOYTOJIBHOTO CBoOoHO  omepHpoBaTh  MOHATHIMH:

napajuiesienuneaa. 3aaadan

00 ynBoeHHH Ky0a, 0 KBaaparype Kyoa; o
Tpucekiuu yria. CTepeoMeTpruiecKue
3aJ1a4u, CBSI3aHHBIEC C 00BEMOM
MPSIMOYTOJIFHOTO MapaliesIenune/a.
[TpuknanHbie 3a7a4M, CBA3aHHbBIE

C BBIYUCIIEHUEM 00BEMA MPSMOYTOJILHOTO

napaenenunena. O0bEM IPsIMON MPU3MBI.

00bEM Tenma, O0O0BEM MPSAMOYrOJIHHOTIO
napasuienenumnesa.

®opMyIIMpOBaTh OCHOBHBIE CBOKCTBA
00BEMOB.

Jloka3piBaTh TeopeMy 00 00bEMeE
MIPSIMOYTOJIBHOTO TIapajuiesienumesa,
CIIEZICTBUSI U3 HEE.

Pa3pe3zarb MHOTOrpaHHUKH,




CrepeoMeTpruyecKHe 3a1a4, CBI3aHHbIE C
BBIYHUCIICHHEM 00BEMOB IIPSIMOM MPU3MBI.
[IpuknagHble 3a1a4u, CBSI3aHHBIE C 00BEMOM
IIPSAMOM TIPU3MBI

Brruncnenne o0bEMOB TEN

C ITIOMOUIBIO ONPEIETEHHOTO
uHTerpana. O0bEM HaKIOHHON
pu3Msl, nupamuasl. dopmyna
00bEMa MUPaMUJIbI.

OTtHoleHne 00beMOB MUPAMUJ C
o0um yriaom. CrepeomeTpuyecKkre
3ajauy,

CBSI3aHHBIE ¢ 00BEMAMK HAKIIOHHOMN
IPU3MBI, TUPAMHU/IBL.

[Tpuknagasie 3ama4uu o TeMe «O0bEMBI
TEN», CBSI3aHHBIE ¢ 00HEMOM HAKJIOHHOM
npu3Mbl, Tupamusl. [Ipumenenne 00bEMOB.
Brruucienne paccTostHUS 10 THIOCKOCTH

NnepeKIaibIBaTh 4aCTH.

Pemats CTEPCOMETPUUCCKUE 3a/Jaun,
CBSI3aHHEBIE C BEIUHCIEHHEM 00BEMaA
IIPAMOYI'OJIBHOT'O ITapalICJIICIIMIICA,
ITPHU3MBI.

CpaBHMBaTh U aHATU3UPOBATH
YTBEPXKICHUS C LEIIbIO BBISBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyXIACHUM.
AHanmM3upoBaTh U MOJCIMPOBATh HA
SI3BIKE TEOMETPHUH PEaJIbHBIC CUTYyaIlUH,
CBSI3aHHBIE ¢ 00BEMOM

IPSIMOYTOJIbHOTO MapaJuiesIenuIe a,
PU3MBI, TUPAMU/IBL.

HccnenoBarh mocTpoeHHBIE MOJIEIHU, B TOM
YHCJIe ¥ C UCIIOJIb30BAaHUEM armapara
aJreophl.

BBIBOAUTE OCHOBHYIO MHTETPAJIBH VIO
dhopmyny ISl BBIYUCTIEHUST 00bEMOB TeEIT.
JlokaspiBaTh TeopeMy 00 00béMe
HAaKJIOHHOW TMpU3MBl Ha MpUMEpPE
TPEYrOJAbHOMN MPU3MBI U

JUTISL TIPOU3BOJIBHOM MpHU3MBbI. JOKa3bIBaTh
TeopeMy: 00 00bEME TUPAMU/IBL,
(dhopmynHpoBaTh CICNCTBHUS U3 Hee: 00bEM
yCEe4EHHOM UpaMubl. BeIBOIUTH
dhopMmyny ISl BBIYUCIIEHUSI 00HEMOB
YCEUEHHON MUpaMUIbI

Tena BpameHus

24

Hununapuyeckas MOBEpXHOCTbD,
00pa3yroire UIHHIPUYECKOH
TTOBEPXHOCTH.

[Mummnap. [Ipsamoit kpyroBoi HUIMHID.
IInomans MOBEPXHOCTH LIMIIMHIPA.

CB000/1HO OMEepUPOBATH MOHATHIMH:
MUINHAPHUYICCKAA MOBEPXHOCTD, HUJIMHIP.
N3yuaTth criocoObl momydeHust
III/I.]'II/IH)IpI/I‘-IeCKOI\/II MMOBECPXHOCTH, HUIIUHAPA.
N300paxarh LUIMHAP U €T0 CEYEHUs
IJIOCKOCTBIO.




Konnueckast moBepXHOCTh, 00pa3yromye
KoHn4eckoi nosepxHoctu. Konyc. Ceuenue
KOHYCa IJIOCKOCTBIO, TapalIeIbHOMI
IIJIOCKOCTH OCHOBAHUsA. Y CEYEHHBIN KOHYC.
N300paxeHne KOHYCOB U YCEUEHHBIX
KOHYCOB.

[Tnomans 60KOBOW MOBEPXHOCTH U
IIOJIHOM NMOBEPXHOCTH KOHYCA.
CrepeomeTpruyeckue 3a1auu

Ha JIOKA3aTeIbCTBO U BBIYHCIICHNUE,
IIOCTPOCHUEM CEYECHUM LIUIMH/PA,
KOHYCA.

[TpuknanHble 3a1a4u, CBSI3aHHbIE C
[VTAHAPOM.

Cdepa u map.

[Tepeceuenue cdepsl u mapa

¢ mockocthio. Kacanue mapa u

cdepsl TI0CKOCThIO. Bun n
n300pakeHue 1apa.

VYpaHenue chepsl. [Inomans chepsl u eé
qacreil.

CummMmeTtpust cdepsl U 1apa.
Crepeomerpuueckue 3a1aun

Ha JIOKa3aTeIbCTBO U BBIYHCIICHNUE,
CBsI3aHHBIE CO c(epoil u mapom,
MOCTPOCHUEM MX CEYCHHH TUIOCKOCTBIO.
[TpuknanHele 3a1a41, CBI3aHHBIE CO
ctepoii u mapom. [ToBTopenue:
OKPYXHOCTh

Ha MJIOCKOCTH, BHIYMCIIEHUS B
OKPYXHOCTH, CTaH/IapTHBIE

mog00us.

PaznnuHble KOMOMHAIIMY TeJ BpallleHHs U
MHOIOTPaHHUKOB. 3anauu 1o teme «Tema u
IIOBEPXHOCTH BPALLECHUS»

CB00OOIHO OMEepUPOBATH OHATHIMH:
KOHHMYECKas [IOBEPXHOCTh, KOHYC, YCEUEHHBIN
KoHyc. M3yuaTh criocoObl MoydeHus
KOHHMYECKOU ITOBEPXHOCTH, KOHYCA.
N300paxaTh KOHYC U €ro CeUeHMs
IUIOCKOCTBIO, IIPOXOJALIEH Yepe3 OCh, U
IIJIOCKOCTBIO, TIEPIECHIUKYIIAPHON

K OCH.

BoiBonuTh (hOpMyIIbI 17151 BBIYUCIIEHUS
OOKOBOH U TOJIHON TTOBEPXHOCTEH TeI
BpaleHus. Pemats crepeomMeTpuueckue
3aJa4d, CBS3aHHBIC C TEJIaMU BpalCHHUS,
HAXOXKICHUEM IO OOKOBOW 1
MOJTHOW TOBEPXHOCTH, MOCTPOCHUEM
cedyeHuil. Mcronp30BaThk py pelIeHUH
3aJa4 IJIaHUMeTprIecKue (HakTol U
meTopl. CpaBHUBATh M aHAJIM3UPOBATh
YTBEP)KJIEHUS C LIEIIBIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHUM.

AHanu3upoBaTh U MOJENNPOBATH HA

SA3BIKC TCOMCTPUHN PCAJTIbHBIC CUTYallUH,
CBA3aHHBIC C KOHYCOM W HUJIMHAPOM.
HccnenoBath NOCTPOCHHBIE MOJIENN, B TOM
YHCJIE ¥ C UCIIOJIb30BAaHUEM arapara
anredppl AKTyanu3upoBaTh (aKThl U
MCTOABI IJIIAHUMETPHUH, PEIICBAHTHBIC TEMC,
IIPOBOJUTHL aHAJIOTHH.

CB000OIHO onepupoBaTh NOHATUAMHU: cepa U
1ap, UEHTp, paguyc, TuameTp chepsl U mmapa.
HccnenoBarh B3auMHOE pacoyiokeHue cepsl
U IJIOCKOCTH.

@opMyIMpoBaTh ONPEEICHUE

KacaTelbHOU IITOCKOCTH K cepe.




Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeJIbHOW IUIOCKOCTH.
BeBomuTE (hOopMyITy JUTsl BBIYUCIICHUS
Iomaau chepsl yepes paanyc cepsl.
Pemate crepeomerpuueckue 3a1aqu,
CBsI3aHHBIC CO chepoii U mapom,
HAX0XKJIEHUEM TUTOIaau cepsl u eé
qacTel, IOCTPOCHUEM CeUCHHM cepbl 1
mapa.
AHanM3upoBaTh U MOJEIMPOBATH HA
S3bIKE TEOMETPHUH peajibHbIE CUTYAIlUH,
CBSI3aHHBIE C IAPOM U chepoi.
Pemiate npoctele 3a1a4n, B KOTOPBIX
(burypupyroT KOMOMHAIIMHU TEJ BPAILEHUS U
MHOI'OTpaHHUKOB. Vcnons30Bars npu
pelleHnu 3aj1a4, CBSI3aHHBIX cO chepoit u
1apoM, IIaHUMeTpuYecKue (HhakThl U
MeTozsbl. PemaTte ctepeomerprueckue
3a/1a4u, CBA3aHHBIE C TEJIaMH BpallleHUs,
MIOCTPOEHUEM CEUEHUH TeN BpaleHUs, C
KOMOWHAIIMSIMH TeJl BPAIICHUs 1
MHOTOT'PAaHHHUKOB.
[TpoBOIUTE TOTUYECKH KOPPEKTHHIE
JIOKa3aTeNbHbIE PAaCCYKIECHUS
TIPU PEIIEHUU TEOMETPUIECKUX 3a/1ad,
CBSI3aHHBIX C MEPHEHAUKYISIPHOCTHIO
IIJIOCKOCTEM.
AHanmM3UpoBaTh U MOJEIUPOBATH Ha S3BIKE
T€OMETPHUH PeaJbHBIE CUTYaIlUU, CBI3aHHBIC C
MHOrorpanHukamu. MccnenoBarhb
MOCTPOEHHBIE MOJIENH,
B TOM YHCJIE€ U C UCIIOJIb30BAHHEM
armapara aiareopbl




[nomaay MOBEPXHOCTH B OOBEMBI
KPYIJIBIX TEI

O6wém mununapa. Teopema

00 00BbEME MPSMOTO ITUITUHIPA.

[Inomaayu 6OKOBON M IOJIHOMI
MOBEPXHOCTH IIJIUH/IPA.

Boruucnenne o0bEMOB Tel

C TIOMOIIIBIO OMPEEIEHHOTO HHTETPaa.
O0béM konyca. [lnomanu 60K0BOI
IIOJIHOHM TIOBEPXHOCTH KOHYCA.
CrepeoMeTpudecKue 3a/1a4u, CBSI3aHHBIE C
BBIYHCIICHHUEM 00BhEMOB IMUIMHIPA, KOHYCA.
[Mpuknaguele 3anaun 1o Teme «O0bEMBI U
TUIOIIAIU TTIOBEPXHOCTEHN Tell.

O0bEM mIapa ¥ MApPOBOT0 CEKTOPA.
Teopema 00 00béMe mapa. [Lnomans
cepsl.

CrepeomeTpuyecKue 3a/1a4u, CBI3aHHbIE C
BBIYHUCIICHHEM 00BEMOB I11apa, IIapOBOTO
CErMEHTA, IIaPOBOT0 CEKTOPA.
[TpuxnagHbie 3a0a4u IO TEME

«O0BEMBI TEN», CBA3aHHBIC

¢ 00bEMOM I1apa U Moo chephl.
CoOOTHOIIEHUS MEXKAY IIOIAIIMU
MOBEPXHOCTEN U 00bEMaMH MOJOOHBIX TEJT.

[TonoGHbIe Tena B mpocTpaHcTBe. M3Menenue
00béMa npu nogooun. Crepeomerpudeckue
3aj71a4uMl, CBSI3aHHBIE C BRIYMCIEHHEM 00BEMOB
TeJI ¥ IUIOIIAeH MOBEepXHOCTEH

CB00OOIHO OMEepUPOBATh NOHATHAMH: 00bEM
Tela, II0IaAb TOBEPXHOCTH.
@opMynHpoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3piBaTh TeOpeMbl: 00 00bEME IMINHIPA;
00 00béMe KoHyca. BeiBOmUTE opMyIibl iist
BBIUKCIICHUS 00BEMa yCEUEHHOTO KOHYCA.
HccnenoBark mocTpoeHHbIE MOJCIH,

B TOM YHCJIE€ U C UCIOIb30BAaHUEM

arrmapara aiareopsl.

3HaTh BO3MOXKHOCTH pELIEHHs 3aJa4 Ha
IIOCTPOCHME LIUPKYJIEM U JIMHEHKOH, O
KJIACCHUECKUX HEPa3pPEIIUMBIX 3a/1auax.
CB00OJHO onepupoBaTh NOHATUAMM:
IapOBOM CETMEHT, IIApPOBOM CJIOM, IIAPOBOM
CEKTOp, OCHOBAHHE M BBICOTA CETMEHTA,
OCHOBaHHE U BBICOTA IIAPOBOTO CJIOSL.
BeiBogute opmyssl amst

HaxO0XJeHUs1 00bEMOB IIIAPOBOTO

CETMEHTa, MApOBOT0 CEKTOPA,

iomaau cgepsl. Jloka3biBaTh

TeopeMy 00 00bEMe mapa. Permars
CTEPEOMETPHUYECKHE 33]1auH,

CBsI3aHHbIE ¢ 00BbEMOM II1apa,

IIapOBOI'0 CETMEHTA, IIapOBOI0

CEeKTOpa, MJIOLIA/IbI0 CEpHI.

CpaBHUBaTh M aHAIM3UPOBATH
YTBEPXK/IECHUS C LENbIO BBISBICHUS
JOTUYECKH KOPPEKTHBIX U

HEKOPPEKTHBIX PaCCyXICHUM.
AHamM3MpoOBaTh U MOJIETMPOBATH Ha

S3bIKE TEOMETPUU peasIbHbIC CUTYaIUH,
CBsI3aHHbIE C 00BEMOM

miapa, apoBOro CErMeHTa, IapoBOro
CErMEeHTa, Iouaasio cepsl. CBOOOAHO




OIIEpPUPOBATh MOHATHEM: IOJJOOHBIE TENA B
MPOCTPAHCTBE. BHIYHCIATE 0OBEMBI TET C
IIOMOILIBIO ONPEAECIEHHOIO HHTErPaJIa.
Pewates crepeomerpudeckue 3a1auu,
CBSI3aHHBIE C COOTHOLICHUSIMHU MEKIY
IUIOIIA/IIMU TIOBEPXHOCTEN 1 00BbEMaMu
mo100HBIX Tesl. [IpOBOIUTH JIOTHUECKH
KOPPEKTHBIE I0KA3aTEIIbHBIE PACCYKICHUS
IIPH PELLICHUU T€OMETPUYECKUX 3a/ad,
CBSI3aHHBIX C BBIYMCIIEHUEM 00BEMOB TEJl C
IIOMOILIBIO OIIPENENIEHHOTO UHTErpasa,
HAaXO0KJICHUEM COOTHOILICHUS MEXIY
IUIOIA/IIMU TIOBEPXHOCTEN U 00bEMaMU
10JI0OHBIX TeJl.

AHanu3upoBaTh U MOJEINPOBATH HA
SI3bIKE TE€OMETPUH PEAJIbHBIE

CUTYalliH, CBSI3aHHbIE C 00bEMaMU U
IIOBEPXHOCTAMU TeEJ,

Ha JJOKa3aTelIbCTBO U HA HAXOXKJICHHUE
TEOMETPUYECKUX BEITUYUH

JIBU>xeHUA

JBuxenus npocrpancTBa. OToOpakeHus.
JIBuxenus u paBeHCTBO uryp. OOume
CBOIICTBA ABYDKEHUN. BUIBI ABHKEHUN:
napajijieJbHbII epeHoc, HeHTpaIbHas
CUMMETpHS, 3epKaJibHasi CAMMETPHUS,
MOBOPOT BOKPYT IpsiMoil. [IpeoOGpazoBanus
nono6us. [Ipsmas u chepa Ditnepa.
['eomeTpuueckue 3a/1a4i Ha IPUMEHEHUE
JIBYDKEHUS

[IpumensaTh  TIpaBWJIa  BBINOJHEHUS
JEUCTBUM CIIOKEHHS W  BBIUMTAHMUSA
BEKTOPOB, YMHOKEHHSI BEKTOpa

Ha YUCJIO IPU PELICHUH 3aay.

HaxonuTk KoOpaMHATHI BEKTOpA

B JIaHHOM 0a3uce U CTPOUTH BEKTOP TIO

€ro KOOpJIMHaTaM.

BcnoMHUTB onpeniesieHne CKaIsipHOTo
YMHOKEHUS U €r0 CBOMCTBA. BBIYUCIATD C
IIOMOILIBIO CKAJIIPHOI'O YMHOKEHUS IJTHHBI
BEKTOPOB, YIJIbI MEXKIY HUMH,
YCTaHABIIMBATh NEPIEHIUKYIIPHOCTD
BEKTOPOB. AHAJIM3UPOBATH U MOJIETUPOBATH
HAa SI3bIKE T€OMETPUHU peaIbHbIE CUTYaIlUH,
CBSI3aHHBIC ¢ (PU3NYECKUMU BEKTOPHBIMU




BEJIMYMHAMHU.
Hcronb30BaTh MpH pelieHUH 3aj1ad,
CBSI3aHHBIX C BEKTOPAMU

B IIPOCTPAHCTBE, MNIAHUMETPUICCKUE
(haKThl 1 METO/IBI.

CB00OIHO OMEPUPOBATH OHSATHSIMH:
0TOOpaKeHNE TPOCTPAHCTBA Ha cebs,
JIBMDKEHUE MPOCTPAHCTBA; IICHTPAJIbHA,
oceBasl U 3epKalibHasi CHMMETPHH,
napaJuIebHBIA EPEHOC; PABEHCTBO U
nonobue ¢puryp. Jloka3plBaTh YTBEPKICHUS
0 TOM, YTO LIEHTPAIbHASI, OCEBAsI U
3epKajbHAsT CAMMETPHH, TTApaILICITbHBIHI
NIEPEHOC SIBIITIOTCS TBUKCHHSIMHU.
BeimonHsaTs peoOpa3oBaHmsl TOA00US.
OnepupoBaTh MOHATHAMU: TIpsiMast U cepa
Diinepa.

Pemars reomeTprueckue 3agaum ¢
UCTIOJIb30BAaHUEM JIBHKEHUH.
Hcnonp3oBaTh pu pelieHUN 3a1a4
JIBUKEHHSI TIPOCTPAHCTBA U UX CBOMCTBA

[ToBTOpeHue, 0600ICHNE 1
cucTeMaTu3alus 3HaHUHI

17

Ob6o0m1aro1iee MOBTOPEHUE MOHATUI U
METOJIOB Kypca reOMETPUH

10-11 xmaccoB, cucTeMaTH3aIlAs 3SHAHUH.
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAyKH
U € poJib B pa3BUTHU COBPEMEHHBIX
HHXXCHCPHBIX U KOMIIBIOTECPHBIX TEXHOJIOTUH

Pemars crepeomeTpudeckue 3a1auu Ha
JI0Ka3aTeIbCTBO MaTeMaTHYECKUX
OTHOIICHHI, HAXO0XKICHHUE
TEOMETPHYUCCKUX BEJTMYUH (JIJIHH,
YIJIOB, TUIONIA/IeH, 00BEMOB).
Hcnonb3oBaTh Mpu pemieHun
CTepeOMETPHUECKHX 3a7a4
IJIaHUMETpUUecKnue (haKkThbl

U METOJBI.

[IpoBOANTE TOTMYECKH KOPPEKTHBIE
JIOKa3aTeNIbHbIE PacCyKIEHUS

MIPU PEIIEHUU CTEPEOMETPUUECKUX U
IUTAaHUMETpUYecKuX 3a7ad. CpaBHUBATh
U aHAJIM3MPOBATH PealIbHbIE CUTYALUHN U




BBISIBJISITH BO3MOXXHOCTh €€
MOJICJIMPOBAHUS Ha SI3bIKE T€OMETPUHU.
MopenupoBarh peanbHy CUTYALMIO Ha
SI3bIKE TEOMETPUH U UCCIIEI0BATH
MOCTPOEHHBIE MOJIEJIU, B TOM YUCJIE U C
WCIOJIh30BAHMEM arIapara amreOphl.
Hcnonb30BaTh KOMIIBIOTEPHBIE
MPOrpaMMbI IIPH PEIICHUH 33]1a4.
[Tonyuyate npencraBjaeHUE 0 TEOMETPUHU
KakK O pa3BHBAIOILIEHCS HAYKE,
HCCIEeNYIOUIEH OKPYKAIOIIUNA MU,
CBSI3aHHOMU C peaIbHBIMU OOBEKTaMHU,
TOMOTaIOIIEH PEIIUTh pealibHbIC
YKU3HEHHBIC CUTYAIIH O POJIN
CTEPEOMETPHUH B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

OBILEE KOJIMYECTBO YACOB
[10 ITPOTPAMME

102




OEJIEPAJIBHASA PABOYAS ITIPOTPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

IMNOACHUTEJIBHAS 3AIINCKA

VY4eOHblii kKypc «BeposSTHOCTP U CTAaTUCTHKA» YIIYOJEHHOTO YPOBHS SBISETCS MPOAODKEHHUEM H
pa3BUTHEM OJIHOMMEHHOTO y4eOHOro Kypca YriyOJaEHHOrO YpOBHS Ha YPOBHE CpEAHEro oOIero

o0pa3oBaHusl. VY4eOHbIil  Kypc npeiHasHayeH ans  popmupoBaHHs Y
OoOyJarolmuMxcsi  CTaTUCTUYECKOM  KYJIbTYphl M  TOHHUMaHHs POJM TEOPUHM  BEPOATHOCTEH  Kak
MaTEeMaTUYeCKOr0 HWHCTPYMEHTA [UIsl HW3Y4eHHUs CIy4alHbIX COOBITUH, BEJIWYMH U mpoueccoB. [lpu
U3YU4EHUU Kypca 00O0TramarTcs MPeCTaBICHUS OOYJaroONIMXCs O METOAAaX HCCICIOBAaHUS W3MEHUYHUBOTO
MHpa, Pa3BUBACTCS MOHMUMAHWE 3HAYUMOCTH U OOIIHOCTM MAaTeMaTHUYECKUX METOJ0B I[IO3HAHUS Kak
HEOTBHEMJIEMOM YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHMUSI.

Conepxxanve yueOHOTO Kypca HalpaBleHO HA 3aKpEIJICHUE 3HAHUM, MOTYUYCHHBIX IPU W3YYCHUH
Kypca Ha YpPOBHE OCHOBHOrO OOIIEero 0Opa3oBaHUs, M Ha Pa3BUTHE MPEACTABICHUN O CIy4alHBIX
BEJIMYMHAX W B3aUMOCBA3AX MEXKIY HUMH Ha Ba)XHBIX IPUMEPAX, CHOKETbl KOTOPBIX MOYEPIHYTHI M3
OKpy)awumero mupa. B pesynbrare y oOydJarommxcs JIOJHKHO

chopMHUpPOBATHCS  TPENICTABJICHHE 0 HanboJIee YIOTPEOUTEILHBIX U OOIIIX
MaTEeMATHYECKUX MOJICIISAX, UCIIOJIb3YEMBIX JIJISl OMMCAHUS AaHTPOITOMETPHUYSCKHUX U JEMOTpapUIeCKIX
BEJIMYHH, TTOTPEIIHOCTEN B pa3IUYHBIC POJIa U3MEPEHUSX, JNIUTEILHOCTH ~ 0€30TKa3HOM  paboThI

TEXHUYECKUX  YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUM U MPOILIECCOB B 0OIIECTBE. Y UeOHBII
Kypc siBIsieTcst 0a30it ISl OCBOEHUSA BEPOSTHOCTHO-CTATUCTUYECKUX  METOJIOB,

HEOOXOJUMBIX CHEIHUAINCTaM HE TOJIBKO HMHXKEHEPHBIX CIEIHAIbHOCTEH, HO TaKKe COIHAIBHBIX WU
MICUXOJIOTMYECKUX, MOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKHM B 3HAUUTEJIBHON Mepe MCHOIb3YIOT
anmapaT aHanu3a OONIbIINX JaHHBIX. L[eHTpanbHyl0 YacTh y4eOHOro Kypca 3aHMMaeT OOCYXKICHHE 3aKOHa
0onpIIKX uyucen — (yHIAMEHTAJIHHOIO 3aKOHA MPUPOIbI, UMEIOLIEr0 MaTeMaTHUECKYIO (hopMaIH3aIuIio.

B coorBercTBMM ¢ yKa3aHHBIMH IEJIMH B  CTPYKType Yy4deOHOro Kypca «BeposTHOCTD
W CTaTHUCTHKa» Ha  YrIyOJEHHOM  YpOBHE  BBIIENICHBI  OCHOBHBIC COJEp)KATEIbHBIE JIMHUU:
«CnyuaiiHple COOBITHSI M BeposSTHOCTU» M «CiydaiiHble BETUYHMHBI M 3aKOH OONBIITNX YHCET.

[ToMrMO OCHOBHBIX JIMHUN B YU4eOHBIN Kypc BKIIOUEHBI 3JIEMEHTHI TEOpUHU rpadoB U Teopuu
MHO>KECTB, HEOOXOIMMBIE JJIsl TIOJIHOIICHHOTO OCBOCHHS MaTepHalia JaHHOTO y4eOHOIro Kypca U CMEXHBIX
MaTeMaTUYECKUX Y4EOHBIX KYpPCOB.

Conepxanue nuaun «CrydailHble COOBITHSI M BEPOSITHOCTH» CIIYKHUT OCHOBOM JJIst
dbopMupoBaHUs MPEACTABICHUI 0  pacmpeneneHuu BEPOSATHOCTEN MEKIY
3HAYEHUSIMU CIy4allHbIX BEJIMYMH. BakHy0 4acTb B 3TOM COIEpXKATEIbHON JIMHUW 3aHUMAET U3Y4ECHHE
TEOMETPUYECKOr0 1 OMHOMHUATILHOTO PACIIPECIICHUI 1 3HAKOMCTBO C MX HEMIPEPHIBHBIMHU aHAJIOTaMU —

MOKa3aTeIbHBIM U HOPMAJIbHBIM PACIIPECICHUSIMU.

Templ, CBSI3aHHbBIC c HEINpPEepbIBHBIMU CIIy4ailHBIMU BEJIMYMHAMU u
pacrpeneNneHusIMI, aKIEHTUPYIOT BHHMaHHE OOYYalOIIMXCS Ha ONUCAHWM U W3YYEHUHU CIIydalHBIX
SBIICHMM C TIOMOIIBIO HEMPEphIBHBIX (QyHKIMHA. (OCHOBHOE BHHMaHUE YIEISETCS MOKa3aTeIbHOMY U
HOPMaJILHOMY PACIIPEACIICHUSIM.

B ydeOHOM Kypce mpemycMaTpuBaeTCs O3HAKOMHUTEIBHOE HM3YYEHHE CBSI3U MEXAY CIyJailHBIMHU
BEeJIMUYMHAMU U OINHUCAHHE OTOM CBSA3U C TOMOIIBI0 KOI(PPHUIMEHTa KOPPEISIUU U €r0 BBIOOPOYHOTO
aHajora. OTH 3JIEMEHThI COJIEP)KaHMs Pa3BUBAIOT TeMY «JluarpaMMbl pacceMBaHMsI», U3YYEHHYIO Ha YPOBHE
OCHOBHOTO OO0IIIero 00pa3oBaHusI, U BO MHOTOM OIHPAIOTCS HA CBEJICHUS U3 KYPCOB alreOpbl U TEOMETPHH.

Emé omuH »syneMeHT conep:kaHus, KOTOPbIA Npearaercd Ha O3HAKOMHUTEIBHOM YpPOBHE —
MOCTIEIOBATEILHOCTh ~ CIIyJalHBIX  HE3aBUCHUMBIX  COOBITHI, HACTyNAalOUIMX B €IWHUIY BpPEMEHHU.
O3HakOMJIEHHE C pacHpelelieHHeM BEpOSTHOCTEH KOJIMYeCTBAa TaKUX COOBITHH HOCUT pa3BUBAIOIINN
XapakTep U SABJSIETCS aKTyalbHBIM AJIs OyIYIIMX aOUTYpUEHTOB,TOCTYMAOIINX Ha y4eOHbIe



CIICIHALHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HAYKaMH, TICHXOJIOTHEH U yIIPaBJICHHUEM.
Ha wusyuenue ydeGHOro Kypca «BeposTHOCTh M CTATHCTHKA» Ha YrUIyOJICHHOM YPOBHE OTBOIUTCS
68 uacos: B 10 kmacce — 34 gaca (1 uac B Henemo), B 11 kimacce — 34 yaca (1 yac B HEfEIO).

COJAEPKAHUE OBYYEHUSA
10 KJIACC

I'pad, cBs3ublil rpad, myru B rpade: mukisl U nend. CrerneHb (BaJeHTHOCTb) BepIIUHBL. [ padbl
Ha IJI0CKOCTHU. [lepeBbsi.

Ciy4aiiHple  3KCIEpUMEHTHl  (ONBITBI) W CllydallHble  COOBITHSI.  DIJIEMEHTApHBIC COOBITHS
(ucxonsl). BeposTHOCTh — ciaydaiiHOro  coObITHS.  bBiM30cTh  4acTOTBI U BEPOSTHOCTH  COOBITHIA
CrnydaifHble OMNBITHI C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH.

Onepanuu  Hajg COOBITHSIMH: TepecedeHHne, OOBEAUHEHUE, IMPOTHUBOIOIOKHBIE COOBITHUS.
Juarpammsl Ditnepa. @opmyia ciiokeHHsI BEPOATHOCTEM.

VYcnoBHas BEPOSTHOCTb. YMHOKEHHE  BEPOSITHOCTEH. Hepeo CIYy4ailHOTO
skcriepumenta. dopmyna mnonHoil BepostHoctu. Dopmyna baiieca. He3aBucumebie coObITHSL.

BuHapHblii  ciaydaiiHbI  ONBIT (MCHBITAHHE), YCIeX © Heydada. He3aBHCHMbIC HCIBITAHHS.
Cepusi HE3aBHCHMBIX HUCHBITAaHUN 10 mepBoro ycmexa. llepecranoBku u (akrtopuan. Yucno codeTaHui.
Tpeyronsuuk [Tackans. ®opmyna 6unoma HetoToHa.

Cepust He3zaBUCHMMBIX wHchbITanuii bepnymmu. Cny4ailHblii BbIOOp M3 KOHEYHOW COBOKYITHOCTH.

Cnyuaiinasg BenuuuHa. Pacnpenenenue BeposiTHocTed. luarpamma pacnpenenenus. Onepauuu Hajz
CIIy4allHbIMH BeJIMYMHAMHU. buHapHasg ciydaiiHass BenuuunHa. llpumepsl pacnpeneneHuil, B TOM YHCIE
F€OMETPUYECKOE 1 OMHOMUAIILHOE.

11 KJIACC

CoBMecTHOE pacrpesielieHue ABYX CllydailHbIX BeanurH. HezaBucumeble ciydaiiHbIe BEJIMYUHEI.

Marematiueckoe OXHIaHWE CIydailHOM BenuuuHbl (pacnpeneneHus). [IpuMepsl TpPUMEHEHHS
MaTeMaTUYeCKOro  OXuJaHusi  (CTpaxoBaHHe, JOTepes). MaremMaTHueckoe OXHIaHHe  OWHApPHOM
CIy4allHOM BeJIIMYMHBL. MaremMaTH4yeckoe OXKHJAAaHUE CYMMBI CIy4alHBIX BEIMYMH. MaTemMaTthudeckoe
O’KH/IaHUE T€OMETPUYECKOT0 M OMHOMHAIILHOTO paclipe/1eeHuil.

Jlucriepcusi ¥ CTaHJApTHOE OTKJIOHEHHWE ClydaiHOW BeiauuuHbl (pactpenencuus). Jlucnepcust

OuHapHOU CIy4aHOU BEJIUYUHBI. Maremarnueckoe OXKUJIaHUE
MIPOU3BEACHUSA W JUCHEPCHUs CYMMBbl HE3aBUCHUMBIX CIIydalHBIX BeIMYMH. Jlucriepcuss ¥ CTaHIapTHOE
OTKJIOHEHHE OMHOMHANILHOTO pacnpesaeneHus. Jlucnepcuss U CTaHJApTHOE OTKIOHEHHE I'€OMETPHYECKOro
pacnpenencHusl.

HepaBenctBo UYeObrmuéBa. Teopema UYeObiméBa. Teopema bepHymin. 3akoH O0ONbIIMX YHCEI.
Bribopounslit MeTon uccienoBaHuil. BeiGopounble XapakTepucTHkH. OLEHHMBaHHUE BEPOSTHOCTH COOBITHS
10 BBIOOPOUHBIM JaHHBIM. [IpoBepka MpocTeHIIMX THIOTE3 C MOMOIIBIO U3YYEHHBIX PACpeeIeHHH.

HenpepeiBHbIe Cly4anHbIE BEJIMYMHBI. [Ipumepsr. O yHK1IUA IIJIOTHOCTH
BEPOSITHOCTU paclpesiesieHnsl. PaBHOMEpHOE paclpeielieHHe W €ro CBOMCTBAa. 3aJadd, NPUBOAAIINE K
MIOKa3aTeIbHOMY PaclpeeeHUI0. 3aJadd, MPUBOAIIIAE K HOPMAIbHOMY pacnpeneneHuro. @OyHkuus
IUIOTHOCTU BEPOSTHOCTH IMOKA3aTEeJILHOTO paclpeieieHus, GyHKIUs IIOTHOCTH BEPOATHOCTH HOPMAJILHOTO
pacupenenenus. OyHKIUA IIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PaCIPEACIICHU.

[TocnenoBaTenbHOCTh OJAMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajau, MPUBOJALINE K PACIPEICICHUIO
Ilyaccona.

KoBapuanust nByx ciydailHeix BeduuuH. Koadounuent mmueitHON Koppensiuu. CoBMecTHbIE
HaOIoIeHnsT JABYX BeIMYUH. BBIOOpOuUHBI KOX(QOUIMEHT Koppeisuuu. Pasnmuume Mexny JuHEHHON
CBS3bI0 M IIPUYMHHO-CJIEACTBEHHON CBA3bIO. JIMHENHas perpeccus, METOI HAaUMEHBIINX KBAJPaTOB.
INPEAMETHBIE PE3YJIBTATHI



K konimy 10 kiacca obydaromuiicss HayquTcs:

CBOOOZHO OMEpUpOBaTh MOHATHUSAMH: Tpad, Tuiockuii rpad, CBA3HBIA Tpad, MyTh B rpade, 1ermb,
LIUKJI, IEPEBO, CTEIIEHb BEPLIMHBI, JEPEBO CIy4aliHOTO SKCIIEPUMEHTA,

CBOOOIHO OIEPUPOBATh MOHATHUSIMHE: CIIydallHbIA SKCIIEPUMEHT (OIBIT), CiTydaitHOe COOBITHE,
3JIEMEHTAPHOE CIIy4ailHOe COoObITHE (JEMEHTApHBIM KMCXOX) CIy4allHOTO ONbITa,  HAXOJAUTh

BEPOSATHOCTH COOBITUM B OnbITax C  PaBHOBO3MO>XHBIMH
3JIEMEHTaPHBIMHU COOBITUSIMU;
HAaXoAuTh U (opMyIupoBaTh COOBITUA: MEepecedeHre, OObEeIWHEHUE JaHHBIX COOBITUH, COOBITHE,
IIPOTHBOIIOJIOKHOE JTaHHOMY, HCIIOJNb30BaTh JAMArpamMmel Jiliepa,
KOOPJMHATHYIO NPSAMYIO JJIsl pELIeHUs 3ajad, IMOJb30BaTbcs (OPMYIOM CII0KEHUS BEPOSATHOCTEN AJIst
BEPOSATHOCTEN JABYX U TPEX CIIy4alHbIX COOBITH,

ONEpUpOBaTh TMOHATHSMHU: YCIOBHAs BEPOSITHOCTb, YMHOXEHUE BEPOATHOCTEH, HE3aBHCHMBIC
COOBITHS, JI€PEBO CIYy4alHOTO SKCIIEPUMEHTA, HAXOAWUTh BEPOSTHOCTU COOBITHH C MOMOIIBIO TpaBMIIa
YMHOXXEHHUS, JIepeBa CIyJaiiHOTO OIbITa, UCIIOJIL30BaTh POPMYITy TOJIHOW BEpPOATHOCTH, Gopmyny baiieca
OpU pPEUICHUH 3a/ay, OIpeNelsiTh He3aBUCUMOCTh COOBITHH MO (opMylie U MO OpraHU3allH CIy4aiHOTO
3KCIEPUMEHTA,;

NPUMEHSTh H3ydeHHBIE KOMOWHATOpHBIE (OPMYNBI Uil TEPEYHCICHUS 3JEMEHTOB MHOMKECTB,
9JIEMEHTAPHBIX COOBITUN CIy4ailHOTO OIBITA, PEUICHUsS 3a/ady [0 TEOPHH BEPOSITHOCTEN;

CBOOOIHO ONMEpUPOBAaTh MOHATHIMHU: OMHAPHBIN CIydalHBIA OMBIT (MCIBITAHWE), YCIIEX M HEymaya,
HE3aBUCUMBIEC HMCIIBITAHUS, CEPUsI UCIBITAHUMN, HAXOJUTh BEPOSTHOCTU COOBITHM: B CEpUM HCHBITAHUI 10
NEpPBOr0 ycrexa, B CEpUM HUCHbITaHUN bepHysmin, B ONbITe, CBSA3aHHOM CO CIy4ailHBIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOJIHO  ONEpPUPOBATH  MOHATHSAMH. CllydallHas  BeJIWYMHA, paclpe/esieHHEe BEPOSITHOCTEH,
JuarpaMma pacripeneneHus, OMHapHas ciyJaiiHas BETMYMHA, TIeOMETpUYecKoe, OWHOMHAIIbHOE
pacnpezeseHue.

K xoniy 11 kinacca oOyqaronuiics HayduTCst:

ONEepUpOBaTh MOHATUSIMU: COBMECTHOE pacHpelesieHue IBYX CIy4allHbIX BEIUYMH, HCIOIb30BaTh
TaOJMIly COBMECTHOTO pacHpeiesieHus] JIBYyX CIIy4alHBIX BEJIMYUH JJIS BBIJCICHUS pacIpeaesieHus
KQKJ0M BEJIMYMHBI, OIPEACNICHUS HE3aBUCUMOCTH CIIyYallHbIX BEJIMYHH,

CBOOOJTHO  OMEpPUPOBATH  IMOHSATHEM  MaTEMaTHYECKOTO  OXHJAHUS  CIyJailHOW BeIUYUHBI
(pactipenenenus), MPUMEHATh  CBOWCTBA  MAaTEMAaTHYECKOTO  OXKHAAHUS TP  pEIICHHH  3ajad,
BBIUMCIISTH MaT€MaTUYECKOe OXHJAaHWe OMHOMHUAIBHOTO U F€OMETPUUYECKOTO PaclpeleNeHuit;

CBOOOJTHO  OMEpUPOBATh  MOHATHSAMH:  JUCHEPCUS, CTAaHAAPTHOE  OTKIOHEHUE CIydailHOM
BCIMYMHBI, TMPHUMEHSATh  CBOMCTBA  JWCICPCHU  CIOydailHOM — BeaW4uHbI (pacmpeieieHus)  Ipu
pEelIeHUH  3ajay,  BBIYUCIATH  JUCIEPCUI0 W CTAaHAAPTHOE OTKIOHEHHE TE€OMETPUYECKOr0 |
OMHOMHUATBHOTO paclpeeTICHHI;

BbIYUCIISITH BI)I60p0‘~IHI>I€ XApPaKTCPUCTHKHU I10 HaHHOﬁ BBI60pKe U OLCHUBATH XAPAKTCPUCTHUKH
reHepanLHoﬁ COBOKYITHOCTH JaHHBIX HOBI)I60pO‘—IHI)IM XapaKTEPUCTUKAM. OHeHI/IBaTB
BEPOSTHOCTH COOBITMI ¥ TIPOBEPATh MPOCTEUIIHNE CTATHCTUYECKUE THUIIOTE3bl, MONb3YACh U3yYCHHBIMU
pacnpeeieHUsIMHU.



TEMATHYECKOE INTAHUPOBAHHUE

10 knace
Ha3Banmue KosmyecTBo OcHOBHbBIE BU/IBI /1eSITeJIbHOCTH
pasaeJia (TeMbl) 4acoB Ocnognoe coxepsanne o0y4yaromuxcs
OreMeHTbl TeopuH rpadoB 3 I'pad, cBsA3HBIA rpad, MpeacTaBIeHne [IpencraBiasTh 0OBEKTHI U CBA3H MEXY
3aJauy C MOMOIIBIO rpada. HUMH € IOMOLIBIO Tpada, HAXOAUTH MYTH
CrerneHb (BaJICHTHOCTB) BepIIHHEL [1yTh MEX]y BepLIMHaMu Tpada.
B rpade. Llenu u nuxiel. I'padsl Ha Bbienarts B rpade nenu u MuKIibl.
ockocty. [lepeBo ciyyaiiHoro CrpouTh JepeBo MO OMUCAHUIO
HKCIIEPUMEHTA CJIy4alfHOTO OIBITA, OMHUCHIBATh
cllydaiiHble COOBITHS B TEPMUHAX
JiepeBa.
Pemiate 3a1aun ¢ oMoIIbIO
rpa¢oB
CrnydaiiHbI€ OIIBITHI, CITyJaifHbIe 3 CiydaifHble SKCIICPUMEHTBI (OTIBITHI) Bb11enaTe u onuchIBaTh CIydaiiHbIe
COOBITHSI U BEPOSITHOCTU COOBITHIHA U ciTydaifHble COOBITHSL. DiIeMEHTapHbIe COOBITHS B CITy4aiiHOM OITBITE.
cobObITHs (MCX07ibl). BeposiTHOCTB citydaitHOro DopMynHpOBaTh YCIOBHS MTPOBEICHUS
coObITHs. BeposTHOCTH COOBITHI B OIIBITAX CIyJaifHOTO OTIBITA.
C PaBHOBO3MO)KHBIMH 3JIEMEHTapHBIMU Haxonuth BepoaTHOCTH COOBITUH B
COOBITHAMU OIBITAX C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMH UCXOJIaMH
Onepanyn 5 [lepeceuenmue, obbenuHEnNEe MHOKECTB 1 Hcnonb30BaTh AuarpaMMel Diiepa u
HaJl MHOKECTBAMH U COOBITHH, MPOTHBOTIONOKHBIE COOBITHS. BepOATLHOE ONUCAHUE COOBITHI IIPH
COBBITHSIMI. Dopmysta CIOKCHHUS BEPOSITHOCTEH Y CIIOBHASL | primomwap oneparuit
BEPOSTHOCTb. Y MHO)KEHUE BEPOSITHOCTEH.
BEPOATHOCTEH. Y CIIOBHAS 8 o OneHnBaTh N3MEHEHUE BEPOSITHOCTEH
BepoATHOCTS. Heaauonmsie nosiHOM BeposiTHocTu. Dopmyna baiieca. COGBITHIA TTO Mepe HACTYIUIEHHS IPYTHX
COOBITHSA Hesasncumbie codbITns COOBITHH B CITydaifHOM oIibITe. Permarh
3aJa4u, B TOM 4HCIIe
C UCIIOJIb30BAHUEM JIepeBa CIy4aiiHOro
ombITa, GOPMYJI CIIOKEHUS
U YMHOXEHUS BEPOSITHOCTEN




DneMEeHTHl KOMOMHATOPUKH 4 KomOuHaTopHOE TpaBUIO0 YMHOKEHUS. DOpMyIMPOBATH U IOKA3bIBATh
Ilepecranosku u akropuan. Yucio KoMOuHaTOpHBIE (akThl. Mcmonb30BaTh
COYCTaHHH. TPCYFOJ'IBHI/IK ITackas. [IPaBUJIO YMHOXEHUS, U3YYEHHEBIE
®opmyna buroma HproToHA KOMOMHATOpHBIE GOPMYIIBI 1715
NIEPEUUCIICHUS JIIEMEHTOB Pa3IMYHbIX
MHO>X€ECTB, B TOM YHCJIE JIEMEHTAPHBIX
COOBITUH B CITy4alfHOM OIIBITE.
[onp3oBatbest hopmMymnoi u
TpeyroJsHUKOM Ilackans
JUTSI OTIPE/ICNICHUS YMCia COUETaHUM.
[Ipumensts popmyny bunoma HeroToHa
JUTs IpeoOpa30BaHus BEIPAKEHUN
Cepuu nocienoBareabHbIX 5 bunapHbIii c1y4aiiHbIA ONBIT Pa30uBath cioXKHBIE SKCIEPUMEHTHI Ha
ucneltanuil. Mcneitanus (McnbpITaHuUE), YCIEX U Hey/daua. OTJEJIbHBIE UCIIBITAHMS.
bepnyinu. HezaBucumsie ucnbitanus. Cepus Pemars 3agaun Ha mouck
CrnydaiiHbIi BBIOOD HE3aBUCUMBIX UCIIBITAHUM 10 IEPBOTO BEPOSITHOCTEH COOBITHI B cepun
13 KOHEYHOI COBOKYITHOCTH ycniexa. Cepust WCIBITAaHUH J0 NEPBOro ycrexa u B
HE3aBUCUMBIX HUCIIBITAaHUN bepHyim. cepusX UCIBbITaHUM bepHysu, a Takxe
Crny4vaiiHblit BBIOOp U3 KOHEYHOMN B OIBITAX CO CIy4alHbIM
COBOKYITHOCTH. BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH C
[IpakTuyeckas pabota UCIIOJIb30BaHHEM KOMOWHATOPHBIX
C UCIIOJIb30BAHMEM JJIEKTPOHHBIX TaOJIHIL axros 1 Gopmy, B TOM UKCIIE B XONIE
MIPaKTUYECKON pabOThI C IPUMEHEHUEM
CTaHJIapPTHBIX (QYHKIUI
CriyyaiiHble BETHUUHDI 1 14 Ciydaiinas BesmunHa. Pacnpenenenue OCBaWBATE MOHSATHS: CTyqaiiHas

pacrpeieneHust

BepoATHOCTEN. /lnarpamma pacrpenencHus.
Onepauyy Haj CIydaliHBIMU BEJIMYMHAMMU.
IIpumeps! pactipenenenuii. bunapnas
CllydaliHas BeJIMYMHA. ['eomeTpuieckoe
pacn-penenenue. bunoMuaneHOe
pacnpeneneHue. MareMaTH4eCKOe 0XKUAAHUE
ciryqaitHoi BenmuuruHbl. COBMECTHOE
pacrpeneneHie IByX CIIy4alHbIX BEJIMYHH.
HezaBucumsle cirydaliHble BEJTUYMHBI.

BETTMYMHA, pacIipeesieHne, Tadimia
pacripeneneHus, 1uarpamma
pacripesieneHusl.

Haxoauth 3HaueHus CyMMbI U
MIPOU3BEICHUS CIIydalHBIX BEJIMYHUH.
Ctpouths OMHapHBIE pacHpeieneHus o
OIHCAaHUIO COOBITUN B CITy4allHbIX OIbITaX.
CtpouTs 1 pacno3HaBaTh F€OMETPUYECKOE
1 OMHOMHAJIBHOE PaCIpeeIICHHS.




CBolicTBa MAaTEMATHYECKOT'O OKUIAHUS.
Marematuueckoe OkuaHue OMHaApHON
CIIy4aiiHOM BEJIMYMHBI. MaTemaTudeckoe
OKUJaHUE FEOMETPUUYECKOTO U
OMHOMUAIBHOTO pacnpeneneHui. Jlucnepcus
U CTaHAApTHOE OTKJIOHEHuE. Jlucnepeus
OuHapHOH ciyJaiiHOW BenmuuruHbl. CBOHCTBA
aucrnepcuu. MareMatuueckoe OKuaHue
MIPOU3BEIEHUS U TUCIIEPCHS] CYyMMBI
HE3aBUCUMBIX CI1y4alHbIX BEJIMUUH.
Jlucnepcusi OMHOMHUAIBHOTO pacrpeieNieHusI.
[IpakTuueckas pabora

C MCIIOJIb30BAHUEM JIEKTPOHHBIX TaOJIUI]

Pemars 3a1aun Ha BBIYUCIICHUE
MaTEMaTHYECKOr0 OXKHIaHuUs.
CTpouTh COBMECTHBIE paCIIpECICHHUS.
N3ydaTh CBOMCTBA MaTEMaTUYECKOIO
OKUJaHUSL.

Pemars 3a1auu ¢ moMoIIbIO
H3y4YEHHBIX CBOMCTB.

[To nzyueHHBIM OpMYyTIaM HAXOIUTh
MaTeMaTHYECKUE OKUTaHUS CIydaiHbIX
BEJIMYMH, UMEIOLIUX FEOMETPUYECKOE U
OMHOMUAIBHOE PacpeeIICHUs
OcBauBarb NOHATUSA: AUCIIEPCHS,
CTaHAAPTHOE OTKJIOHEHUE CIIy4aiHOU
BEJINYUHBI.

Haxoguts nucnepcuto 1o
pacIpeeICHHUIO.

N3ydaTh CBOMCTBA JUCHIEPCUMN.

[To n3yueHHbIM QOpMYyTIaM HAXOIUTh
JTUCTIEPCUIO0 OMHOMUAIBHOTO
pacnpeneneHus, B TOM YHCIIE B XO/€
MPaKTUYECKON pabOThI

OBILEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

34




11 KUIIACC

HazBanue KoanuecTBo OcHoBHBIE BUBI 1eATEJILHOCTH
pasneJa (Tembl) JacoB OcHoBHoe cofepikanue o0yyaromuxcst

3aKkoH OOJIBIINX YUCEeN 5 HepasenctBo YeOriméBa. Teopema Pa30upaTh 10Ka3aTenbCcTBa TEOPEM.
Yeorpméra. Teopema bepayiau. 3akon OcBanBarh BBIOOPOYHBIA METOT
00JbIKX yncen. BeiOopouHblil MeTox MCCJICZIOBAHUMN, B TOM YHUCIIE B XOJI€
HCCIIEJOBAHUM. MPAKTHYECKON padOThI
[IpakTuyeckas pabora
C HCIIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJIUIL

DJIeMEHTHI MaTEMaTUYECKOM 6 I'enepasibHast COBOKYITHOCTh U OcBauBaTh NOHATHUS: TCHEPATTbHAS

CTaTUCTUKH ciydaiiHasi BEIOOpKa. 3HAKOMCTBO COBOKYITHOCTB, BEIOOpKA, BHIOOPOYHOE
C BBIOOPOYHBIMH XapaKTEPUCTUKAMH. cpefHee U BEIOOpOYHAs IUCHIEPCHs.
OneHka cpeiHero U JUCIEPCUU Brrancnsate BEIOOpOUHBIE XapaKTEPUCTUKH U
TeHEepaIbHOM COBOKYITHOCTH Ha X OCHOBE OI[EHUBATh XapaKTEPUCTHKU
C TIOMOIIIBbIO BBIOOPOYHBIX XapaKTEPUCTHK. reHepalbHOM COBOKYMHOCTH. OCBanBaTh
OneHuBaHNe BEPOITHOCTEN COOBITUH TTO MOHSITUS . CTATUCTHYECKAsl THIIOTE3a.
BbIOOpKe. CTaTucTuyeckas THmoTesa. OreHUBaTh BEPOSITHOCTH COOBITUN U
[IpoBepka npOCTENIINX TUITOTES C MPOBEPATH MPOCTEUIIINE TUIIOTE3BI HA
MTOMOIIIBIO CBOWCTB M3Y4EHHBIX OCHOBE BBIOOPOUHBIX JAaHHBIX,
pacnpenenenuii. [Ipaktuueckas pabota B TOM YHCJIE€ B XOJI€ TPAKTUUECKOM
C WCIIOJIb30BAHUEM DJICKTPOHHBIX TAOJHUIL paboThI

HenpepriBHBIE clTydaiiHbIe 4 IIpuMepbl HEIPEPBIBHBIX CIIydaHbIX 3HAKOMHTHCS MTOHATHSAMHE: HETIPEPhIBHAS

BEJIMYMHBI (pacrpesiesieHus),
NI0Ka3aTeIbHOE U HOPMaJIbHOE
pacnpeneneHus

BeMMUMH. OYHKIUS IJIOTHOCTU
BEpOsATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumeps! 3a1a4,
MPUBOIAIINX K TOKA3aTEIbHOMY

" K HOpMAJIbHOMY pacupCaACICHUAM.
@DyHKIHUSA ITIOTHOCTH BEPOSTHOCTU
IIOKAa3aTeIbHOI0 PAaCIPEIEICHHUS.
CDYHKI_[I/ISI IIJIOTHOCTH BEPOATHOCTU
HOPMAaJIHOT'O paclpeaeeHus

cilyyaiiHas BeJIMYMHA, HEPEPhIBHOE
pacripenenenue, G yHKIUs IIOTHOCTH
BEpOATHOCTU. HaxoauTh BEpOSITHOCTH
COOBITHI 1O JaHHOM PyHKIMU
TUTOTHOCTH.

3HAKOMUTHCS C TIOHATHAMHU:
MoKa3aTeIbHOE pacIpeiesieHIe,
HOpMaJIbHOE pacipezaeseHue. Beiaensars mo
OITMCAHMIO CITydaliHbIC BEJTMYHMHEI,




pacrpeeeHHbIe
0 TIOKa3aTeIbHOMY 3aKOHY, 110
HOpPMaJIbHOMY 3aKoHY. Pa3oupars
pUMepHI 3a/1ad,

NPUBOSIINX K TOKA3aTEILHOMY
pacrpeeNieHuIo U K HOpMaJIbHOMY
pacnpe/eeHHI0

BrpienaTs 10 ONMUCAHUIO CIIY4ailHOTO

Pacnpenenenue Ilyaccona 2 ITocnenoBaTebHOCTh OJMHOYHBIX
HE3ABHCHMBIX COOBITHIL. OIIbITA BEJIMYMHBI, PACHIPEACICHHBIE 110
[Ipumep 3amaun, npUBOAALICH K saxoHy llyaccona.
pacripezestenuio ITyaccoHa. Pemars 3agaun, B TOM YHCIIE B XO/E
TTpaxTHyeckas paGora MPaKTUIECKOI paboThl ¢ IPUMEHEHNEM
C MCIIOJIb30BAHHMEM DIIEKTPOHHBIX CTaH/IAPTHBIX QYHKIHH SIIEKTPOHHBIX
Ta6IHIL Ta0JINII
CBsI3b MEX/Ty CITydallHBIMU 6 Kosapnanus AByX ciryqaifHbIX BeNHIHH. OcBauBaTh MOHSATHS: KOBapUAIIHS,
BEJIMYNHAMH Koo uument xoppensuun. CopmecTHble K03 QULMEHT KOPPENALMH, THHEHHAs
HAO0JIIO/ICHUS ABYX BEITMYHH. BEIOOPOYHBIIT 3ABHCHMOCTD.
KOS(l)(})I/IIIj/IeHT Koppensmn. Pazmnune Mexmy OlEHHBATS XAPAKTED CBA3M MEHKITY
TAHCHHON CBASBIO M MPIHHHO- CIIyJaifHBIMH BEJTMYWHAMH, UCXOIS U3
CJIEICTBEHHOM CBsA3BI0. JINHENHas perpeccus. HPHPOJTBI TAHHBIX 1 BHIYHCIEHHBIX
[IpakTrueckas padbota XAPAKTEPHCTIK.
C UCIIOJIb30BAHUEM BJICKTPOHHBIX VICIONB30BATH THATPAMMBL
Tabm pacceuBaHus I U300paXKeHUs
COBMECTHOI'O pacCEMBaHMsI JaHHBIX.
Haxonutb k03¢ (HUIIMEeHTh OCH UarpaMMsl,
B TOM YHCJIE B XOJI€ TPAKTUUYECKOI paboThI ¢
PUMEHEHHUEM CTaHAAPTHBIX ()YHKITHIA
O06o0011eHne U cucTeMaTH3aIHs 11 IlpencrapieHne JAHHBIX € IOMOMIEHO IToBTOPSTH N3Y4EHHOE U BBICTPAUBATH

3HAHUH

TaOJMII U AWarpamMM, orucaTeIbHas
CTaTUCTHKA, OIIBITHI

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH, BEIYMCIICHHE
BEpOSITHOCTEH COOBITHH C
npUMeHeHHeM (HopMyIl U rpaduuecKux

CUCTEMY 3HAHUU




METOJI0B (KOOpAMHATHAS MpsiMasl,
JIepeBo, auarpamma Diiiepa),
CIy4alHbIC BEJIMYMUHBI U
pacrpeeneHus, MaTeMaTH4ecKoe
OXXKHUJaHUE CIy4aiiHOW BEJIUYUHBI

OBILEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

1. Marematuka. ['eomeTpust.10 xnacc: yriayOonéunslii ypoBeHs: yueOnuk/A. I Mep3isik, J{.A.Homuposckuit,
B.M.Ilonskos: nox pex.B.E.Ilogonsckokoro -.M.:Ilpocsemenne, 2022

2. Maremaruka. ['eometpus. 11 knacc: yrimyOnénnblii ypoBens: yueOHuk/A.I.Mepansk, J[.A.HomupoBckuid,
B.M.ITonskos: oz pen.B.E.ITogonbsckokoro -.M.:Benrtana-I'pad, 2021

3. Maremaruka. Anredpa U Havaiga MaTeMaTHIECKOTo aHanu3a. 10 kimace: yriryOnEéHHbIN ypOBEHb:
yuebnuk/A.I" . Mepansk, JI.A.Homuposckuii, B.M.ITonsakos: nox pen.B.E.ITogonsckokoro -
M.:TIpocsemenue, 2022

4. Maremaruka. AnreOpa U Hadaiaa MaTeMaTHYeCKOTo aHanu3a. 11 kiacc: yrimyOnéHHbIH ypoBeHb:
yuebnuk/A.I" . Mepsnsk, JI.A.Homuposckuii, B.M.ITonskos: nozg pen.B.E.Ilogonsckokoro -
M.:IIpocgenienue, 2022

Teopus BeposTHOCTEN U CTaTUCTUKA. DKCIIEpUMEHTaNIbHOE yueOHOoe nocooue st 10 u 11 kiaccos

001eo6pazoBaTenbHbIX yupexaenuii / FO.H. Tropun, A.A.Makapos, U. P.Beicorkuii, U. B. fmenko. —
M.: MIIHMO

METOANUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. MaremaTuka: anreOpa U Hadana MaTeMaTHYECKOrO aHaiu3a, reomerpus. I'eomerpusi. CamocTosiTeIbHBIE U
KOHTpOJIbHBIE paboThl: 10 kmacc: yrmyOnéunsiii ypoBeHs/A.I.Mep3msix, B.b.ITomonckuii, E.M.PabunoBu4 n
np-M.: [Ipoceemmenne, 2022

2. Maremartuka: anreOpa M Hayajga MaTeMaTHYeCKOTO aHaiM3a, reoMeTpus. Anredpa W Hayana aHajausa.
CamocrosTeNbHbIE U KOHTPOIBHBIE paboThl: 10 kimacc: yrayonéunslii yposens/A.I . Mep3isik, B.b.ITononckui,
E.M.Pa6bunoBuy u np-M.: [IpocBemnienne, 2022

3. Maremaruka: anreOpa M Hayajla MaTEeMaTHUYECKOTO aHaiu3a, reomerpus. ['eomerpus. CaMoCTOSITeIbHBIE U
KOHTPOJIbHBIC paboThl: 11 kmacc: yrinyOnéunsiii yporeHs/A.I.Mep3sik, B.b.ITononckuii, E.M.Pabunosuu u
np-M.: [Ipoceemienue, 2022

4. Maremarvka: anrebpa W Hadanma MaTeMaTHYECKOTO aHaliM3a, reoMeTpus. Anrebpa W Havala aHaIH3a.
CamocTosTeNbHBIE M KOHTPOJIBHBIE paboThl: 11 kimacc: yrimyOnénnsiii yposens/A.I . Mep3isik, B.b.Ilononckui,
E.M.Pa6bunoBuy u np-M.: [IpocBemnienne, 2022

5. Maremaruka: anrebpa M HayajJla MaTeMaTH4ecKoro aHanuza. AnreOpa W Hadana aHaiuza. YIITyOJIeHHBIH
yposenb: 10 kmacc: meroguueckoe nocodue/ E.B.Bynko, A.I.'Mepzmax, B.b.Ilononckuit, M.C.Sxup — M.:
Bentana-I'pag , 2021

6. Maremaruka: anrebpa ¥ Hayalla MaTEeMaTHYECKOro aHaim3a. AnreOpa M Hayala aHalu3a. YTIyOJCHHBIN
ypoBeHb: 11 knacc: meromuueckoe nocodue/ E.B.byuko, A.I''Mepsnsak, B.Bb.ITonmonckuii, M.C.SIkup — M.:
Benrtana-I'pad, 2021

7. Maremarrka: anredpa ¥ Hadajla MaTEeMAaTHIECKOTo aHann3a. ['eomeTrpus. YriayOneHHBIH ypoBeHb: 10 kiacc:
metoandeckoe mocobue/ E.B.Bynko, A.I.Mep3nsk, B.b.ITonouckuii, M.C.Skup — M.: Benrana-I'pad, 2021

8. Maremaruka: anredpa U Hayaja MaTeMaTHYecKoro ananmsa. 'eomerpus. YriyOneHHbI ypoBeHb: 11 kimacc:
metoandeckoe nmocodue/ E.B.Bynko, A.I.Mepansk, B.b.ITonouckuit, M.C.SIkup — M.: Benrana-I'pad, 2021



Ileuamnuvie nocoous
KoMrutekT Tabmuiy 1o TpUroHOMETPHH.
KoMruiekT Tabiuir 1o Teopun BepOATHOCTEH

KowmrurekT TabmuIl mo reoMeTpruu

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://lecta.rosuchebnik.ru O6pasosarensHas miatdopma LECTA — ormaitn 06pa3oBaTebHbIH IPOEKT.

http://fipi.ru «®enepaabHbIil HHCTUTYT MEAATOTUICCKHX U3MEPCHUIN

http://school-collection.edu.ru Enunas kostekiust iudpoBbix 00pa3oBaTeIbHbIX PECYPCOB.

http://www.math.ru CaiiT mocBsiieH MareMaTrke (M MaTeEMaTHKaM).

https://resh.edu.ru/ Poccuiickast 37eKTpOHHAsI IIKOJIA.

https://ege-study.ru ET'3-Cryaus
https://ege.sdamgia.ru Cnam I'MA: Pemry ET'D

o N o g > w D oE

https://foxford.ru/ Onnaiin-mkona ®okchopa

©

bubmmorexa LIOK: https://lesson.edu.ru/catalog

Yueono-npakmuueckoe u yueono-nabopamopnoe obopyoosanue
KoMIieKT HHCTpYMEHTOB KIIACCHBIX: JIMHEHKA, TPaHCTIOPTHUP, YroubHUK (30°, 60°), yronsuuk (45°, 45°), 1upKyiIb
KomMmruiekT crepeomeTpudeckux Tel (IeMOHCTPAIMOHHBIH).

Habop mannMeTpruveckux Guryp.
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