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INOACHUTEJIbHAS 3AIINCKA

Pabouas mporpaMmMa 1o mMaremaTHke Uis CpeAHero olmiero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
dbyHIaMeHTaIbHOTO siipa o0miero oopazoBanusi U B cooTBeTcTBUM ¢ TpeboBaHusiMu OI'OC k cTpykType u
pe3ylibTaTaM OCBOEHHS OCHOBHBIX 00pa3oBaTeNbHBIX MPOrpaMM CpeAHero olmiero oOpasoBaHus. B Hux
co0Iro1aeTcesl MPEeeMCTBEHHOCTh C MPUMEPHOI pabodeil mporpaMMoii OCHOBHOTO 00IIEro 00pa3oBaHMUs.

Hus  peanmmsanuu  pabodyeil  mporpaMMbl  HCIIOJB3YeTCS  y4eOHO-METOJWYECKUH  KOMIUICKT,
BKJIFOYAKOLUIA:

1. Ammmos III.A. Anrebpa u Hauana ananuza. YueOHuk st 10-11 kiraccoB 001meo0pa3oBaTeIbHBIX
yupexaenuii. M., «IIpocsemenue», 2017.

2. T'eomerpus 10-11. YueOnuk ns obmeoopazoBaTenbHbIX yupexaenuid. JI.C. Aranacsu [u np.]. -
M.: [Ipoceemenue, 2014.

3. Bbypmuctposa T.A. Anre6pa u Hauana MatemaTudeckoro ananuza. 10 - 11 kmaccel. Pabouune
IIporpaMMsbl 00111e00pa3zoBaTeNbHbIX yupexaeHuil. M., «lIpocsemienue», 2018.

CornacHo ®@enepanbHOMY 0a3UCHOMY y4eOHOMY IUTaHy 71l 00pa30BaTeNbHBIX yupekaeHuil Poccuiickoit
®denepanyu UIs 003aTENBHOTO U3YYEHUSI MATEMATHKH HA ATAIle CPEAHEr0 00IIero 0o0pa3oBaHus OTBOIUTCS
Ha 6a3oBoM ypoBHe — 340 4 u3 pacyera 5 u B Henento, 3 yaca Ha kypc anredps! (102 yaca B 10 kiacce, 102
yaca B 11 kiacce), 2 yaca Ha Kypc reometrpuu (68 yaco B 10 kiacce, 68 yacoB B 11 kiacce).

JIMYHOCTHBIE, METAITPEJIMETHBIE U ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA
IHPEAMETA

W3ydyeHue anreOpbl M Hadaja MaTeMAaTUYECKOTO aHalM3a B CTapIIed MIKoie AaéT BO3MOXKHOCTh
JOCTHKEHHS 00YyJaIOLIMMHUCS CIIEAYIOIINUX PE3yIbTaTOB.

Jluunocmmuuie:.

- c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
KPUTUYHOCTh MBIIUICHUS,, YMEHHUE PpAclO3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS, OTIMYATh
TUNoTe3y oT GakTa;

- TOTOBHOCTH M CIIOCOOHOCTH BECTU auajior ¢ ApyruMu JIrOAbMH, JOCTUTaTh B HEM B3aMOIIOHUMAaHUs,
HaxoauTb 06IJ_[I/IC e 1 COTpYAHNYIATh JIA UX JOCTUKCHUS,

- HaBBIKU COTPYHUYECTBA CO CBEPCTHUKAMHU, AETbMH MJIAJIIET0 BO3pacTa, B3pOCIbIMUA B 00pa30BaTelbHOM,
OOIIECTBEHHO MOJIE3HOM, y4eOHO-NCCIIEA0BATENBCKOM, IPOEKTHON U APYIMX BUAAX NEATEIbHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTH K 0Opa3oBaHHUIO, B TOM YHCIIE€ CaMOOOpa30BaHUIO, Ha MPOTSKEHUH BCel
KW3HHW, CO3HATEIbHOE OTHOIIEHWE K HENpPephIBHOMY O0Opa30BaHWIO Kak yYCJIOBUIO  YCIEIIHOM
npogeccHOHATBLHON U 00IIECTBEHHOH 1A TEIbHOCTH;

- OCTECTUYCCKOC OTHOIICHHUE K MHUPY, BKIIIOYAA OCTCTUKY 6I)ITa, HAYYHOT'O U TEXHUYCCKOT'O TBOPUYCCTBA,

- OCO3HAaHHBIN BBIOOp Oynymeld mpodeccuu U BO3MOXKHOCTEHM peanu3aluyd COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB; OTHOIIIEHUE K TIPO(ECCHOHATBFHON ACATENHPHOCTH KaK BO3MOXXHOCTH YYaCTHsI B PEIICHUH JIMYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIIEHAIIMOHAIBHBIX TPOOIEM

Memanpeomemmuvie:

- YMEHHE CaMOCTOSITEJIbHO ONPENEIATh UEIH JACSITEIIbHOCTH W COCTaBJATh IUJIAHBI JIESITENbHOCTH;
CaMOCTOATENIbHO OCYIECTBIATh, KOHTPOIMPOBATh M KOPPEKTUPOBATH JAESITEIBHOCTH;, HCIOJIb30BaTh BCE
BO3MOJKHBIE PECYpChl ISl JOCTHXKEHHS! TOCTaBJIEHHBIX IeJIe W peanu3aluy IUIAaHOB JESTEIbHOCTH;
BBIOMpATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHIX;



- YMEHHME MNPOAYKTHBHO OOINAThCS W B3aUMOJICHCTBOBaTH B IIPOLIECCE COBMECTHOM JEATENBbHOCTH,
YUUTBIBATh MO3UIUH IPYTUX YUACTHUKOB AEATEIBHOCTH, 3 ()EeKTUBHO pa3pernaTts KOHPIUKTHI;

- BJIaJCHHC HaBbIKaMH HOSHaBaTeHBHOﬁ, y‘-IG6HO-HCCJI€IIOB&T€JIBCKOfI u HpOCKTHOfI JACATCIIBHOCTH,
HaBbIKaMU PAa3pCIICHHUA HpO6JIeM; CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCTOJ0B
PEIICHUS MPAKTUYCCKUX 3a7a4, IPUMCHCHHUIO pa3JINYHbIX MCTOJ0B ITIO3HAHU A,

-TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOATENbHOM HMH(DOPMALMOHHO-TI03HABATEIbHON JAEATENbHOCTH,
BKJIIOYAsi YMEHHME OPUEHTHPOBATHCSA B Pa3IMUHBIX MCTOYHMKAX HH(OpMAIMM, KPUTHUUYECKH OLIEHHBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO, TTOITYYAEMYIO U3 PA3TUYHBIX HCTOUHHKOB;

- YMEHHE UCIOIB30BaTh CPEACTBA MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHoJorui (namee — MKT)
B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHM3AIMOHHBIX 337a4 ¢ COOMI0JeHHEeM TpeOOoBaHUN
PrOHOMHUKH, TEXHUKH OE30MMACHOCTH, THTUEHBI, PeCypCcOoCOepEeKeHNUs, IPABOBBIX M ITUYECKUX HOPM, HOPM
nH(pOpMaMOHHOM 0€30MMacHOCTH;

- BJIAQJCHHUC A3BIKOBBIMU CPEACTBAMH — YMCHHUC SACHO, JIOTUYHO W TOYHO H3JIaraTb CBOKO TOYKY 3PCHUA,
HCIIOJIb30BATh AACKBATHBIC A3BIKOBBIC CPCACTBA,

- BIAQJCHWC HAaBBIKAMU TI03HABATEIBLHOW pEQUICKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHHA U
MBICJIUTEIIbHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAaHUM, IPAaHUIl CBOErO 3HAHMUS U HE3HAHHS, HOBBIX
MMO3HABATEJIbHBIX 33]]a4 U CPEACTB UX JTOCTUKECHUSI.

IIpeameTHbIe:

[IpeameTHbIe pe3yabTaThl OCBOEHUS UHTETPUPOBAHHOIO Kypca MaTeMaTUKU OPUEHTUPOBAHbI HA
(dbopMUpOBaHKE LIETOCTHBIX MPEACTABICHUN 0 MUPE U OOIIeH KYIbTYphl 00YJaIOIINUXCS MMYTEM OCBOCHUS
CHUCTEMATHYECKUX HAYUYHBIX 3HAHUN U CITOCOOOB JCHCTBUI HA METANIPEAMETHOM OCHOBE, a MPEIMETHBIE
pe3yiabTaThl OCBOEHUS Kypca MaTeMaTUKH Ha 0a30BOM YPOBHE OPUEHTHPOBAHBI HA 00ECTICUCHHE
MIPEUMYIIECTBEHHO 00I11e00pa3oBaTeIbHON U O0IIEKYIbTYPHON MOATOTOBKU. OHH MPEANONararor:

— c(opMUPOBAHHOCTDH MPEJCTABICHUN O MATEMATHKE KaK YaCTH MUPOBOM KYJIBTYPBI U O MECTE
MaTeMaTUKU B COBPEMEHHOM ITUBUIIN3AIINH, O CIIOCO0aX OMUCAHUS HA MATEMAaTUUYECKOM SI3bIKE
SIBJICHUH peajJbHOTO MUPA;

— c(hopMUPOBaHHOCTH MPECTABICHUN O MATEMATHYECKUX MOHATHUIX KaK O BAXKHEHIIINX
MAaTeMaTUYECKUX MOJENSX, MO3BOJSIONIMX OMKMCHIBATh U U3Y4aTh Pa3HbIC MIPOLECCHI U SBJICHUS,
IIOHUMaHNE BO3MOXXHOCTU aKCUOMAaTUYECKOTO IIOCTPOEHUSI MATEMATUUYECKUX TEOPU;

— c(hopMUPOBaHHOCTH MOHATUIHOTO araparta Mo OCHOBHBIM pa3feliaM Kypca MaTeMaTUKH; 3HAHUI
OCHOBHBIX TeopeM, (OpMYJT U YMEHHS UX PUMEHSTh; YMEHHSI I0Ka3bIBATh TEOPEMBI.

— BJIQJICHUE METOJIaMH JI0KA3aTENbCTB U AJITOPUTMOB PELIEHHUS; YMEHUE UX IPUMEHSATD, IPOBOIUTH
JIOKA3aTeIIbHBIE PACCYKIACHHUS B XOJ/I€ PELICHUS 3a/1a4;

— BJIQJICHUE CTAHIAPTHBIMHU MPUEMAMH PEIICHUS PAMOHAIBHBIX U UPPAllMOHAJIbHBIX, TOKA3aTEJIbHBIX,
CTEMEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, NX CHCTEM; UCIOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHKCIIE JJISl IOMCKA NIYTH PEIIEHUS U WILTFOCTPALMU PELIEHUS
YpPaBHEHU U HEPABEHCTB;

— chOpMUPOBAHHOCTH MPEACTABICHUH 00 OCHOBHBIX MOHATHIX, UACIX U METOJaX MAaTEMAaTHUECKOTO
aHaIn3a;

— c(opMUPOBAHHOCTH MPEJCTABICHUHN O MPOIECCaX U SBJICHUIX, UMEIOIINX BEPOSTHOCTHBINA XapaKkTep,
0 CTAaTUCTHYECKUX 3aKOHOMEPHOCTSX B peaTbHOM MUPE, 00 OCHOBHBIX OHATHUSAX dIIEMEHTAPHOM
TEOPUH BEPOATHOCTEN;

— chOpMUPOBAHHOCTh YMEHUI HAXOIUTH U OLIEHUBATH BEPOSTHOCTU HACTYIUJICHHS COOBITUH B
MPOCTEUIINX MPAKTUUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKU CITyYalHbIX BEIUYHH;

— BJIQJICHUE HABBIKAMH HCIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX IPOrPAMM MPH PELICHUH 3a]a4.

— BJIQJICHUE T€OMETPUUYECKON TEPMHMHOJIOTHEN, KIIFOUEBBIMH ITOHATUSIMH, METOJAMU U TPUEMAMU;

— BJIaJICHUE OCHOBHBIMU MOHITHSIMH O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTypax, UX
OCHOBHBIX CBOMCTBAX;



— c(hopMUPOBAaHHOCTh YMEHHUS PACIIO3HABATH HA YePTeEKaxX, MOJEIAX U B peaIbHOM MUPE
reoMeTpHUecKue PUrypsl;
— IPUMEHEHHE U3yYCHHBIX CBOHCTB T€OMETPUYECKUX GHUTYp U (GopMyIT ISl peIeHHs TeOMETPHICCKIX
3a71a4 U 3a/1a4 C MPAKTUYECKUM COJICpIKaHHEM;

INVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJITEBPBI 1 HAYAJI AHAJIU3A B

10-11 KJTACCAX.

Ba3oBblii ypoBeHb

Pa3nea |. BbIyCKHUK HAYYUTCSA I11. BoinycKHHK 1O
JIeMEHTBI OnepupoBaTb Ha 0a30BOM YpOBHE MOHATHAMU: KOHEUHOE Onepupoeams noHAMuAMU
TeOpPUH MHOXECTBO, JIEMEHT MHOKECTBA, IIOAMHOXKECTBO, IIEpeceUeHUEe U MHOHCECMBA, NOOMHONCEC]
MHOKECTB M | 00bEJMHEHNE MHOXKECTB, YMCIOBbIE MHOKECTBA HA KOOPIUHATHOM MHOHCECMB, YUCTIOBbLE MHC
MaremMaTuyec | IIPSIMOM, OTPE30K, UHTEPBA; ompe30K, uHmepeaJ, NoJyl

KOH JIOTUKH

ornepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMU: YTBEPKICHHE,
OTpULIAHUE YTBEPKICHUS, UICTUHHBIE U JIOXKHbBIE YTBEPKICHUS,
MPUYNHA, CJIEAICTBHUE, YACTHBIN ciTyyail 00IIero yrBepKaeHUs,
KOHTPIIPUMED;

HAXOJHTh MepeceueHre U 00bEeTMHEHHE IBYX MHOXKECTB,
MIPEICTABICHHBIX TpaUuecK Ha YUCIIOBOM MPAMOM;

CTPOUTBH HA YUCIIOBOU ITPSMOM MOJIMHOXKECTBO YHACIOBOTO
MHO€ECTBA, 3aJaHHOE MIPOCTEHIINMU YCIOBUSIMH;

pacio3HaBaTh JIOKHBIC YTBCPIKICHUA, OIIMOKH B PacCCyKIACHUAX,
B TOM YHCJIE C UCITIOJIB30BaAHNEM KOHTPIIPUMCEPOB.

B noeceonesnotl scuznu u npu uzyueHuu Opyaux npeomemos:

HCITIOJB30BaTh YHCIOBBIC MHOXKCCTBA Ha KOOp)II/IHaTHOI\/'I HpﬂMOﬁ JUIS
OnmrucCaHusd pCajIbHBIX IMTPOLECCOB U ﬂBHeHHﬁ;

MMPOBOAUTDH JIOTUYCCKUC PACCYKACHUA B CUTyallUAX HOBCCHHGBHOﬁ
KHU3HHU

mouKoll, cpaghuueckoe npe
KOOPOUHAMHOU NJIOCKOCML
ymeepoicoerue, OmpuyaHu
YmMEepIHcoOeHUs, NPUIUHA,
YmMEepIHcOeHUs, KOHMpPNPU.
S/1eMeHmMa MHOHCECMBY, H
MHOJICECMB, 8 MOM YUCTE |
YUCTOBOU NPAMOU U HA KOC

npo8OOUMb 0OKA3AMENbHY
UCTMUHHOCTNU YMBEPHCOEH!

B nosceonesnoii orcusnu u

UCNONIL3068AMb YUCTOBLE ]
U Ha KOOPOUHAMHOU F
npoyeccos u s81eHul;

nposooums  QoKazament
NOBCEOHEBHOU IHCUZHU, NPU

Yuciaan
BbIpa:KeHUs

OnepupoBaTh Ha 6a30BOM YPOBHE NOHSATHUSAMHU: LIEJI0€ YHCIIO,
JIeTUMOCTh YUCell, 0OBIKHOBEHHAs IpO0b, JeCATUYHas 1pO0b,
panroHAIBLHOE YUCIIO, TPUOIMKEHHOE 3HAYCHNE YNCIIA, YACTb, JOJI,
OTHOLLIEHHE, ITPOLICHT, ITOBBILICHUE U TIOHUKEHUE HA 3aJaHHOE YUCIIO
IPOIIEHTOB, MacIITal; OrepupoBaTh Ha 6a30BOM YPOBHE MOHITUSMU:
Jorapu¢m yucia, TPUrOHOMETPHUYECKasi OKPYKHOCTb, TpaJyCHast
Mepa yria, BeIMYMHA yria, 3alaHHOr0 TOYKOM Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC U

C80600H0 onepuposamsv n
yyces, 0ObIKHOBEHHAsL OPO!
YUCIO, NPUOTUINCEHHOE 3HA
npoyeHm, nosvluleHUe U N
npoyenmos, macumao,

npUBOOUMb NPUMEPDL YUCe
oenumocmu,




KOTAHI'CHC YTJIOB, UMCIOIHUX MTPOU3BOJIbHYIO BCIIMYNHY,

BBITIOJIHATH apnq)MeTqucxne I[GflCTBHSI C IICJIBIMU U
panMoOHaJIbHBIMU YHCJIaMH,

BBITNOJHATH HECTIOKHBIE TPE0OPa30BAHUS YUCIOBBIX BBIPAXKECHUI,
CoJIeprKalIiX CTEHEeHH YUCell, JIN00 KOPHH U3 Yucell, T0o
norapudmbl 4Mces; CPAaBHUBATH PAllMOHAIBHBIE YMCIIa MEXAY COOOI;
OLICHUBATh U CPABHUBATH C PALIMOHAIBHBIMU YHCIAMU 3HAUCHUS
LEJIBIX CTENEeHEeH Yyncel, KOpHel HaTypallbHOM CTENeHu U3 Ynce,
J0rapu(pMOB YHCEN B IPOCTHIX CIIydyasx;

n300paxkaTb TOUKaMH Ha YMCIOBOW IIPSIMOM LIENbIE U pallMOHAIbHbIE
4ucia,

I/1306pa)KaTB TOYKaMHM Ha YHMCJIOBOM HpHMOﬁ OCJIbIC CTCIICHH YHCCII,
KOPHHU HaTypaHBHOﬁ CTCIICHU U3 YHUCCII, J'IOFapI/I(l)MLI YHCCJI B
IMMPOCTHIX CIydadx;

BBITIOJIHSITH HECJIOKHBIEC MPE0Opa30BaHUs LENBIX U IPOOHO-
paloHaIbHBIX OYKBEHHBIX BBIPAKCHHUIA;

BBIPAXKaTh B MMPOCTCHINTNX CIIyYasiX U3 PABEHCTBA OJIHY ITEPEMEHHYIO
4yepes Jpyrue;

BBIYUCIIATH B ITPOCTBIX ClIydadX 3HAYCHUA YHUCJIOBBIX U 6yKBeHHI)IX
BBIPKEHU, OCYILIECTBIISISI HEOOXOIUMBIE TTOJICTAHOBKHU 1
npeoOpa3oBaHus;

n300paxaTh CXeMaTHUECKU yroJl, BEIMUYMHA KOTOPOI'O BhIpaXKeHa B
rpagycax;

OLICHUBATh 3HAKN CUHYCA, KOCUHYCA, TAHI'CHCA, KOTAaHI'CHCA
KOHKPCTHBIX YTIJIOB.

B noseceonesnoltl scusnu u npu u3yueHuu Opyeux y4eOnvix
npeomemos.

BBIMOJIHATH BBIYMCIICHUS TIPU PEIIICHUH 3a/1a4 IPAKTHYECKOTO
XapakTepa;

BBITIOJIHATD IMPAKTHYCCKUEC PAaCUYCThI C UCITIOJIB30BAHUCM ITPH
H606XOJII/IMOCTI/I CITPAaBOYHBIX MAaTCPHUATIOB U BBIYUCIIUTCIIbHBIX
YCTPOMCTB;

COOTHOCHUTD pCAJIbHBIC BCIIMUUHBI, XapaKTCPUCTUKHN 00BEKTOB
OKpYy>Karomero M1upa ¢ UX KOHKPpETHBIMU YU CJIOBEIMU 3HAYCHUSAMHU,

HCIIOJIb30BAaTh METO/Ibl OKPYTJIEHUS, TPUOIMKEHUS U IPUKUIKU TIPU
PELICHUH IIPAKTUYECKUX 3a]a4 I0BCEIHEBHOU KU3HU

onepuposams NOHAMUAMU
MPULOHOMEMPUYECKAsL OK]
Mepa yana, 8enuduHa yaua,
MPULOHOMEMPUUECKOT OK]
KOMAH2EHC Y208, UMEIOUl
T, BLINOIHAMb apudMemu
nUCbMeHHble NPUEeMbl, NPU.
8bIYUCIUMETIbHBLE YCIPOTi

HAXOOUMb 3HAYEHUS KOPHS
PAYUOHATILHBIM NOKA3AME)
HeoOX00UMOCMU LIYUCTUT

noJjib306AnbCA OL!QHKOL? ur
pacuemax,

npoBoOUMb NO U36ECHHBLY
npeobpazosanusi 6YKEeHHb
KOPHU, 102apughmol 1 mpu:

HAXo0Uumbv 3HAYEHUS YUCILO
ocyuwecmesis HeodXo0uMe

usoobpascamo
8bIPAICEHA 8 2PAVYCAX UL

cxemamiu!

Uucnoibzoeanib npu peu

mpucoHOMeEMpPUYEeCKUX ¢y1

BbINONIHAMb NEPEBOO BeUY
2paodycHyo u 06pamHo.

B nosceonesnoii srcuznu u-
npeomemos:

BLINOIHAMb 0CUCMBUSL C Ul
NPAKMUYECKo20 XxapaKmep
3HAHULL, UCNONIL3YS NPU HeC
U 8bIYUCIUMETIbHBLE YCIPO

OYeHUBaAMb, CPABHUBAND U
NPAKMU4ecKux 3a0ay Yuc
KOHKpemHble YUCo8ble Xd|
OKpYIHCaoOUie2o Mupa

YpaBHeHus u
HEpPaBEHCTBA

Pemath nuHeliHbIe ypaBHEHUSI U HEPABEHCTBA, KBAJPaTHBIC
YpaBHEHUS;

pemarh jgorapudmuueckue ypasuenus Buga log 4 (bx +¢) =du
npocreiinie HepaBeHcTBa Bua 10g 4 X <d,;

bx+c_
pemarh mokasaTejabHbIe ypaBHeHHS, Buga @ = d (rae d MokHO
MNpeaACTaBUTL B BUAC CTCIICHU C OCHOBAHUCM a) u HpOCTCﬁMHe

Pewamy payuonanvhoie,
VPAasHeHUs. U HepaseHcm
Mpu2coHoMempuyecKue ypc

UCNONIL3068AMb MEMOObL pe
«npousseoenue pagHo Hyr
nepemMeHHbIX,




HepaBeHCTBa Buaa @' <d (rze d MOKHO NpeCTaBUTh B BUJE CTEHEHH
C OCHOBAHHEM 4);.

IIPUBOAUTH HECKOJIBKO IIPUMEPOB KOPHEN IIPOCTEUIIETO
TPUTOHOMETPHUYCCKOI'0 YpaBHCHUS BHAA: sin X = a, CoS X = a, tgx=a,
Ctg X = a, rae a — TabJIMYHOE 3HAYEHNE COOTBETCTBYIOLIEH
TPUTOHOMETPUUYECKON (YHKLIUU.

B nosceounesnoii sorcuznu u npu uzyyeHuu Opyeux npeomemos:

COCTaBJIATh M PEIIaTb YPAaBHCHUA HU CHUCTCMBI ypaBHCHI/Iﬁ IIpu
PCIICHUN HCCIIOKHBIX MPAKTUYCCKUX 3adaY

UCNOIBL3068AMb MEMOO UHM
UCNOIb3068aMb 2PAPUUECK!
peuleHus YpasHe Uil u Hep:

uz00paxcams Ha MPU2OHO.
MHOICECMBO PeUuleHUll NPo
VpasHeHull U HepageHcma,

8bINOIHAMb OMOOP KOPHEL
coomeemcmauu ¢ 0ONOJIHU
02PaHUYEHUAMU.

B noeceonesnou scustnu u
npeomemos:

cocmasnams U peuams yp
Hepagencmea npu peulenu;

UCNONb3068AMb YPAGHEHUSL |
UCCIe006anUst npoCmeiuu
cumyayuii Uiy nPUKIAOHbL

yMemb UHMePNPemuposan
VPagHeHUsl, HepaBeHCMEa 1
€20 npasoonooodue 6 KoHr
UU NPUKTAOHOU 3A0a4uU

DOyHKIUHA

OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMU: 3aBUCUMOCTh
BEJIMYMH, QYHKIINSA, apIryMEHT U 3HaueHHe (QyHKIIUU, 00J1acTh
OTIpeIeNIeHUs] 1 MHOKECTBO 3HauUeHUH pyHKIMH, Tpadux
3aBHCUMOCTH, rpauk GyHKINHU, HYJIU GYHKIHUH, TIPOMEXKYTKH
3HAKOIOCTOSIHCTBA, BO3PACTAHUE HAa YUCIIOBOM IPOMEXKYTKE,
yOBbIBaHHE Ha YMCIOBOM MPOMEXKYTKE, HauOOJIblIIee U HAaUMEHbIlIee
3HaYeHHe (PYHKIUU Ha YUCIOBOM IIPOMEXYTKE, IEPUOINIECKast
(GyHKIMS, TEPUO;

orepupoBaTh Ha 0a30BOM YpPOBHE MOHATHIMMU: MpsiMasi U 0OpaTHas
IPONOPLUMOHAILHOCTD JIMHEWHAs, KBaJlpaTUYHas, JJorapupmMuieckast
¥ TOKa3aTesbHas (PYHKIUHN, TPUTOHOMETpUYEeCKHe (DYyHKIINH;

pacmo3HaBaTh rpauKu deMEHTApHBIX (QYHKIIHI: PSIMOM 1
00paTHOH PONOPIIMOHATHHOCTH, TIMHEHHOW, KBaAPAaTUYHOM,
Jorapu(pMHUECKON U MOKa3aTeIbHON (DYHKIIMH,
TPUTOHOMETPUIECKUX (PYHKITUH;

COOTHOCUTH I'paUKH 3JI€MEHTApHBIX QYHKIIHI: MpsMoil U 0OpaTHON
MPONOPIMOHATBHOCTH, TUHEUHOM, KBAIPAaTUYHOM,
JorapuMUUecKoi 1 nmokazareabHol QyHKIUH,
TPUTOHOMETPHUUYECKUX QYHKLUH ¢ (hopMyaMH, KOTOPBIMH OHU
3a/1aHbl;

HaXOJUTh 10 rpaduKy NpUOIMKEHHO 3HAUEHUS (PYHKITUH B
3aJaHHBIX TOYKAX;

OTpeNIeNATh 10 TpaduKy cBoKCTBAa PYHKIUHU (HYIH, TPOMEKYTKH

Onepuposamv nOHAMUAMU
apeymenm u 3navexue QyH
MHOIHCECBO 3HAYEHULL (DY)
@dyHryuu, Hyau pyukyuu, 1
803paAcmane Ha YUCIL080.N
npomedxcymke, HaubovuLe
YUCTIOBOM NPOMEIICYMKE, N
YemHas U HeuemHast QhyHK
u 06pamuast nPONOPYUOHA
Jloeapupmuyeckas u noKa:
mpuzoHomempudeckue @y
10 3HAYEHUIO APeYMEHMA T
@dyHxyuu; cmpoums epagi

onucwHI8ams no epapuKxy u
noseoenue u ceolucmea Qy
Haubonvbuue U HauUMeHbUL
@dyHKYUU, YO08IEMBOPAIOU
(npomesicymxu 603pacman
3a0aHHOU MOYKe, MOYKU 3
@yHukyuu u m.o.);

peuiams ypagHeHus, npoct
UCNONBL3YSA CEOUCMBA PYHK

B noesceornesnou scusnu u
npeomemos:




3HaKOIIOCTOAHCTBA, MPOMEKYTKH MOHOTOHHOCTH, HauOOoJbIINE U
HaMMCHBIIUEC 3HAYCHUA U T.H.);

CTPOUTH 3CKH3 rpaduka QyHKINHU, YAOBIECTBOPSIOLICH
NPUBEJICHHOMY Ha0OpY yCIOBUH (MIPOMEXYTKH BO3pacTaHus /
yObIBaHuUs, 3HaUeHUE (PYHKIMH B 3aJaHHOH TOUKE, TOUKH
9KCTPEMYMOB U T.]I.).

B nosceounesnoii sorcuznu u npu uzyyeHuu Opyeux npeomemos:

OTpeAeNsaTh o rpadukam CBONCTBA peabHbIX MPOIECCOB U
3aBHCUMOCTEH (HaubOoJIbIlIMe U HAMMEHBIINE 3HAYCHU S, TPOMEXKYTKU
BO3PACTaHUA U YOBIBAHHSI, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA H T.I1.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON
IIPAKTUYECKON CUTYyaluu

onpeodensims no epaguram
NPUKTAOHBIX 3A0AY C8OUCH
3asucumocmetl (HAUOO.ILU
NPOMENCYMKU 803DACTIAHL
3HAKONOCMOSHCMBA, ACUM

UHmMepNPemuposamsy C80U
NPAKMUYECKOU CUMYayul,

onpeodensims no epaguram
NepUOOUYECKUX NPoYeccos
paouocesnzu u op. (amMnaun

DJIeMEeHTHhI
MareMaruyec
KOr'o aHaJIu3a

OmnepupoBath Ha 6a30BOM YpOBHE MOHATUSMU: TPOU3BOTHAS
GyHKIIMM B TOUKE, KacatenbHas K rpaduky GyHKIUHU, IPOU3BOIHAS

byHKINY;

OIpEAEIATh 3HaYCHUE TPOU3BOIHON (PYHKIIMU B TOUKE 110
M300paXEHHIO KacaTelbHOM K rpaduKy, MIPOBEIECHHON B 3TOW TOUKE;

pelaTh HECIO0XHbIE 3a7ja4l HAa IPUMEHEHUE CBSI3U MEXY
IPOMEXYTKaMH MOHOTOHHOCTH M TOYKaMHU dKCTpemMyMa (pyHKIHH, C
OJIHOH CTOPOHBI, U POMEKYTKaMH 3HAKOIIOCTOSIHCTBA U HYJISIMU
MPOU3BOJHON ATON (PYHKIIUU — C APYTOM.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

NO0JIb3YACh TpadMKaMU, CPaBHUBATh CKOPOCTHU BO3pacTaHus (pocra,
MOBBILICHUS, YBEJIMUEHUS U T.I1.) LI CKOPOCTH yObIBaHUS (T1aeHUS,
CHW)KCHHS, yMEHBILIEHUS U T.I1.) BEJIMYHMH B PEAJIbHBIX IIPOLECCAX;

COOTHOCHTD I'pa(MKi peasibHbIX MPOLECCOB M 3aBUCUMOCTEH ¢ X
ONMCAHUSAMH, BKIIFOUAIOLIMMH XapaKTEPUCTUKN CKOPOCTH U3MEHEHUS
(OBICTpBII POCT, MJIABHOE MOHUKEHUE U T.I1.);

HCIIOJIH30BaTh TPAPUKH PEATHHBIX MTPOILIECCOB ISl PEIIECHUS
HECJIOKHBIX MPUKIIAIHBIX 3a/1a4, B TOM YHCIIE ONpeess Mo rpaduky
CKOpOCTb X07a Ipolecca

Onepuposamv NoHAMUSMU
Kacamenvhas K 2papuxy d

6blYUCTIAMDb npoussodﬂyio 1
KODpHA, I’lpOl/L?GOaHyiO CYMM

BbLIYUCTIAMb NPOU3BOOHDIE !
KOMOUHAYUTL, UCNONb3YA C}

uccne008ams 6 npocmetiul
MOHOMOHHOCb, HAXOOUM.
@yHryul, cmpoums epag
PAYUOHATLHBIX PYHKYULL C
MamemMamuyecko2o aHalu;

B nosceonesnoii srcuznu u
npeomemos:

pewams NPUKIAoHble 3a0a
9KOHOMUKU U OPYeUx npeo;
Xapakxmepucmux peaibHul)
HaubOIbUUX U HAUMEHbULL

UHmMepnpemuposamsy noy

Crarucruka
U Teopusi
BEpPOSAITHOCTE
i, JJOrMKa "
KOMOUHATOP
HKa

OnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMU OTTHUCATEITHHBIMHU
XapaKTEepUCTUKAMH YHCIIOBOTO Habopa: cpenHee apudMeTnaeckoe,
MearaHa, HanboJbIllee ¥ HAUMEHbIIIee 3HAUCHUS;

OIepHpOBaTH Ha 6a30BOM YpOBHE MOHATUAMU: YACTOTa U
BEPOSTHOCTH COOBITHS, CITy4aifHbIi BEIOOP, OTBITHI C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH;

BBIYUCIIATE BCEPOATHOCTHU COOBITHMM HA OCHOBE noacuera 4Yuciia
HCXOO0B.

Hmems npedcmasnenue o
CLYUAUHBIX BETUYUHAX U PC
CLYYAUHBIX BEIUYUH, UMETN
0XCUOAHUU U OUCNEPCUU C
npeocmasieHue 0 Hopmat
HOPMAbHO PACHPeOeleHH

norumambs Cynib 3aKOHaA O«
usmepenust 6€p0}ZH’IHOC‘m€ZZ

umems npedcmasieHue 0o




B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:

OLICHUBATh U CPABHUBATDH B MPOCTHIX CIyYasiX BEPOSITHOCTH COOBITUI
B p€aJIbHOM JKHU3HU;

YUTaTh, COIOCTABIATh, CPABHUBATH, UHTEPIIPETHUPOBATH B MPOCTHIX
CIIy4asiX peajbHbIC JaHHbBIC, PEACTABICHHBIC B BU/IE TaOIHII,
auarpamm, rpaukoB

BEPOAMHOCMU, NPUMEHAN
npedcmaeﬂeHue O BAINCHBI
NPUMEHRANb UX 8 peULleHUU

uMemv npeocmasieHue o k
JIUHEUHOU pe2peccuul.

B noeceonesnou swcustuu u

BbIYUCTIANTb UTTU OYEeHUBAm
HCU3HU,

8b1OUPAMb NOOX00SUUE M
OaHHbBIX;

YMemb peuiams HeCL0NCHE
OONBLUIUX HUCET 8 COYUOTLOL
obecneyenuu bezonacHocn
cumyayusix

TexcToBBIE
3aa4u

PemaTte HeCI0KHBIEC TEKCTOBBIC 3aaa4U pa3HbIX THUIIOB,

aHAJIM3UPOBATH YCIOBUE 33/1a4, TPU HEOOXOJIMMOCTH CTPOUTD ISt
€€ pelIeHUs] MaTEMATHYECKYIO MOJIEIIb; HOHUMAMb U UCTIOJIB30BaTh
JUTSL PEIICHUS 3a]1a4 WH()OPMAIIHIO, TPEICTABICHHYIO B BUJE
TEKCTOBOW U CUMBOJILHOM 3aIHMCH, CXEM, TaOJIUII, AUArpaMM,
rpauKoB, PUCYHKOB;

JIEMCTBOBATH 110 AITOPUTMY, COAEPIKAILEMYCS B YCIOBUHU 33]1a4H;
MCIIOJIb30BATh JIOTHUECKUE PACCYKIACHUS MPU PEIIEHUH 3a/1a4U;
paboTaTh C U30BITOYHBIMU YCIOBHUSIMH, BHIOMpAs U3 BCel
uH(pOpMalny, 1aHHbIe, HEOOXOJUMBIE JJIs PELIEHUs 3a]auu;
OCYIIIECTBIISITh HECIIOKHBIHN Mepedop BO3MOXKHBIX pPELICHHUH, BHIOHpast
U3 HUX ONTHUMAJIBHOE 110 KPUTEPUSIM, CPOPMYIUPOBAHHBIM B
YCIIOBUU;

aHaJIM3UPOBATh U UHTEPIPETUPOBATH NIOJIYYCHHBIE PEILICHUS B
KOHTEKCTE YCJIOBUS 3a/1a4M, BEIOUPATh pEIIeHUs, He
IIPOTUBOpEYAIINE KOHTEKCTY;

pelaTh 3aa4i Ha pacyeT CTOMMOCTH ITOKYITOK, YCITYT, TOE3I0K U
T.IL.;

pemaTh HECIIOKHBIE 3a/1a41, CBA3aHHBIE C JIOJIEBBIM Y4aCTHEM BO
BJIa/IeHUU (GUPMOH, IPENPUITHEM, HEIBUKUMOCTHIO;

pemiaTh 3a/la4r Ha IMPOCTHIC ITPOLICHTLL (CI/ICTCMBI CKHIOK, KOMI/ICCI/II/I)
1 Ha BBIYUCJIICHUC CJIOKHBIX IIPOLICHTOB B PA3JIMYHBIX CXEMaAX
BKJIaIOB, KPECAUTOB U UIIOTCK;

pelaTh NpakTHYeCKUe 3aJa4i, TpeOyrolire UCIOIb30BaHus
OTpHULIATENIbHBIX YHCEN: Ha ONpPE/eICHNE TeMIIepaTyphl, Ha
ompeieTIieHUe TOJIOKEHHUST Ha BPEMEHHOM ocH (710 HalIel dpbl U
MocJie), Ha JIBMKEHUE ICHEKHBIX CPEICTB (IPUXOA/pacxo), Ha
omnpeeseHue TITyOUHBI/BBICOTHI U T.11.;

Pewamyo 3a0auu pasnvix m
NOBbILUEHHOU MPYOHOCIUL,

8b1OUPAMb ONMUMATLHBLLL
PACCMAmpusas pasiuyHble
3a0a4u, NPo8oOUMsb OKA3

peuiams 3a0a4u, mpeoyou
yenosutl, 8b100pa ONMUMA

anaiusupoeams u uHmepn,
KOHmeKcme ycioeust 3a0ay
npomueopedaujue KOHmex

nepesooums npu peueHuu
6 Opy2yio, UCNOIL3YSL NPU H
epaghuxu, ouazpammoi,

B noeceonesnoui scustnu u

peuiams npakmuldeckKue 3a




UCIIOJIb30BaTh MOHATHE MaclITada Uil HaX0XKICHHS PaCCTOSHUHN U
JUIMH Ha KapTax, IUIaHaX MECTHOCTH, IJIaHAX ITOMELCHUH,
BBIKpOIKax, Mpu paboTe Ha KOMIIBIOTEPE U T.II.

B nosceounesnoii sorcuznu u npu uzyyeHuu opyeux npeomemos:

pe€umiaTe HECIOXHBIC IPAaKTHYCCKHUE 3aJady, BO3HHKAIOIIUE B
CUTyalusax HOBCGHHCBHOﬁ KHU3HHU

I'eomeTpust OnepupoBath Ha 06a30BOM ypOBHE MOHATHSAMH: TOUYKA, MPsMas, Onepuposams noHAMUAMU
IUIOCKOCTH B MPOCTPAHCTBE, NapaIIeIbHOCTh U npocmpancmee, napanient
NEePIEHANKYIIIPHOCTD MPSIMBIX U TIOCKOCTEW; Pacro3HaBaTh U naockocmel,

OCHOBHBIE BHJIbI MHOTOT'PaHHHUKOB (TIpU3Ma, MMpaMu/a,
. NPUMEHAMb OJIsL PEULCHUSL ©
IPSMOYTOJIBHBIN TapajuIeNIenuIes, Kyo);
YCI08USL NPUMEHEHUSL 3a0d.
U300pakaTh U3ydaeMble (GUTYpHI OT PYKH U C IPUMEHEHHEM HAX0JICOeHue 2eomempute
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB; aneopummam, 0enamo (6vi
PUCYHKO8 00BeMHBIX Uy
JienaTh (BBIHOCHBIE) TUNIOCKUE YEPTEKU M3 PUCYHKOB IMPOCTHIX
i cOOKY, Cmpoums cedeHusl J
00BeMHBIX GUTYp: BUJ CBEPXY, COOKY, CHHU3Y;
UHMePNPemupo8ams u npe
U3BJIEKaTh HH(GOPMALIHIO O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX 2eomempu4eckux gueypax
¢durypax, nmpeacTaBICHHYIO Ha YepTekax M PUCYHKAX; NPUMEHAMb 2e0MeMPUIECT
yucne npeononazalouux He
npuUMeHATH Teopemy [Indaropa mpu BEIYUCICHUH 37I€MEHTOB |
83AUMHOE PACNONIONHCEHUE |
CTEPEOMETPUYECKUX (UTYD; _
npocmpancmse,
HaXOJUTh 0OBEMBI U IJIOLIA/IU TOBEPXHOCTEN MPOCTEUIINX .
Gopmynuposams c80UCME:
MHOTOTPAaHHHUKOB C TIPUMEHEHUEM (hopMyT;
00Ka3b186AMb 2e0MempuHec
pacrio3HaBaTh OCHOBHBIE BH/JIbI TEJ BpalleHUs (KOHYC, LIMJIUH/P,
cdepa u map); enadems CmManOapmMHOU K
. . Quzyp (nupamuowl, npuzmi
HAXOJUTh 0OBEMBI U IIJIONIAN TIOBEPXHOCTEH MPOCTEHIIINX
MHOT'OI'PaHHHUKOB U TeJI BpallleH!Us ¢ IpUMEHEHHEM (OopMyIL. Haxooums 06veMmbl U Niol,
mel ¢ npuMeHeHuem Popm
5 BbIUUCTAMb PACCMOAHUSA U
B noseceonesHoll dcusHu U npu U3yHeHuU Opyeux npeomemos:
COOTHOCHUTbH aOCTPaKTHBIE T€OMETPUUYECKHUE MOHATUS U (PAKTHI C
peaTbHBIMH KU3HEHHBIMH O0BEKTAMH U CHTYaIllUsIMHU; B noeceonesnoi scuznu u
HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TEOMETPHUYECKHX QHUTYp | UCNOIb308aNMb CEOUCMEA 2
JUISL PEeLIeHUs] TUIIOBBIX 3a]1a4 IPAKTUYECKOTO CO/IePIKaHus; 3a0a4 npaKkmu4ecKo2o xap
. . 3HaHUU
COOTHOCHTB TUTOIIAI TTOBEPXHOCTEH TeJ OIMHAKOBON (POPMBI
Pa3IMYHOTO pa3Mepa;
COOTHOCHUTH 00BEMBI COCY/I0B OJJMHAKOBOM (POPMBI pa3inuyHOro
pazmepa;
OILIEHUBATh (POPMY MPABUILHOT'O MHOTOTPAaHHHKA TIOCIIE CITHIIOB,
Cpe30B U T.11. (OIpenessATh KOJUYECTBO BEPIIUH, peOep U rpaHei
MOJyYEHHBIX MHOTOTPAHHUKOB)

BekTopsl OmnepupoBaTb Ha 0a30BOM yPOBHE OHSATHEM JICKapTOBBI Onepuposams nOHAMUAMU

KOOPAWHATBI | KOOPJMHATHI B IPOCTPAHCTBE; npocmpancmee, 6eKmop, »

B KOOPOUHAMbL 6€KMOPA, Y

HAXOJHUTh KOOPJIMHATHI BEPILIKH KyOa U IPSIMOYTOJIBHOTO




NMPOCTPAHCTB
e

napajjcjicnuicaa

npou%edemte BEKNIOPO8, K

Haxoo0ums paccmosuue me
U npouszeedenue 6eKmopa i
cKanspHoe npouzeedeHue,
HEeKOIUHEAPHBIM 8eKMOPC

3a0a6amv NIOCKOCMb Ypae
KOOpOuHam;

peuiams npocmetiviue 3a0:

MeTtoanl
MAaTeMATHKH

HpI/IMeHHTB N3BCCTHBIC METOJBI ITPHU PECHICHUN CTaHAAPTHBIX
MAaTeMaTHYCCKUX 3a1a4,

OKPYKaIOLLEeH 1EUCTBUTEIBHOCTH;

IIPUBOAUTH IIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B

OKpY’KaloIllero MUpa U Mpou3BeIeHUN UCKyCCTBA

Hcnonvzosams ocnosHble .
00KA3ameibCmeo U 8biNoJli

3aMCUaTh U XapaKTCPHU30BATb MATCMATUUCCKHUEC 3aKOHOMCPHOCTHU B NPUMEHRANb OCHOBHblE MenN

3a0ay;

HA OCHoe€e mamemanuleck

IPUPOJIE, B TOM YHCIIE XapaKTEPU3YIOLIUX KPACOTy U COBEPILIEHCTBO | Xapakmepuzoeams Kpacon

MUpA u NPoU36edeHUll UCK)
npocpamMmuble cpeocmsd u
cucmembvl npu peueHun Mmc

YYEBHO-TEMATHAYECKHH IUVIAH KYPCA AJITEBPBI 1 HAUAJT AHAJIN3A

IMporpamma paccuutana: B 10 kiacce Ha 102 yaca (3 yaca B Heneso), B 11 xiacce Ha 102 yaca (3 yaca B

HeIeNI0).
10 kaacc
Ne KonuuectBo
/i Paspen 9acoB
1. | [MoBTopenue Kypca anredpsr 7-9 kiacca 6
2. JleficTBUTENBbHBIC YKCTIaA 11
3. | Crenennas pyHKIUS 12
4. | llokazaTenpHas QyHKIUSA 12
5. Jlorapudmuueckas GyHKIUSA 15
6. | Tpuronomerpuyeckue GopMyIbl 23
7. | TpuroHOMeTpUYECKHE YPaBHEHUS 16
8. HToroBoe moBTOpeHHE Kypca anredpsl 1 Havaina ananusa 10 7
KJacca
Hroro: | 102




11 kiaace

Ne KonuaecTBo
Paznen
/i 4acoB
9. | IloBropenue kypca anredpsl 1 Havyan aHanuza 10 kimacca 2
10. | Tpuronomerpuueckue GyHKIUU 13
11. | IIpousBonHas u €€ reoOMETPUUECKUM CMBICIT 16
12. | IlpumeHeHne MPOU3BOAHON K UCCIICIOBAHUIO (QYHKITUN 16
13. | Unrerpan 13
14. | KomOuHaTopuka 10
15. | DieMeHThl TeOpUU BEPOATHOCTEN 7
16. | Craructuka 8
17. | UtoroBoe moBTOpEeHHE Kypca anreOphl U Hauall aHAIIN3a, 17
noarotoBka k EI'D.
Uroro: | 102

Conep:xkanue kypca B 10 kiacce (102 v)

«IToBTOpenne kypca 7 -9 kaacca» (6 1)

UYucnoBble 1 OyKBEHHbIE BBIPRXKEHMS.  YIPOIIEHHE BbipaxkeHU. YpaBHeHHs. CuCTeMbl ypaBHEHUH.
HepaBenctBa. DneMeHTapHble GYHKIUH.

Tema 1. «/leiicTBuTeIbHBIE Yncaa» (11 v)

Ilenple u pauuoHanbHble uucna. [leiicTBuTenpHble uYncna. beckoHeyHo yObIBaromiasi reoMerpuyeckast
nporpeccusi.  ApudMeTUYECKH KOpPEeHb HaTypaibHOW creneHu. CTeneHb ¢ palUuOHAIBHBIM U
JEHCTBUTEIBHBIM IT0KA3aTEISIMHU.

OcHoBHble 11e711: (HOPMHUPOBAHME MTPEICTABICHUM O HATYPAJIbHBIX, LIEJBIX YHUCIAX;

0 MPU3HAKAX JEIUMOCTH, IPOCTHIX U COCTABHBIX YHCIIAX;

0 palMOHaJIbHBIX YUCIIAX;

0 IIepuo/Jie, O MePHUOANYECKON APOOH, O NEHCTBUTENBHBIX YUCIIAX;

00 MppaMoOHaTBFHBIX YHCIaX;

0 OECKOHEUHOM JeCATUYHOM MeproAnYEcKOl 1podu;

0 MOJIyJI€ JEHCTBUTENLHOTO YNCIIa;

(dbopmMHpoBaHUE YMEHHI OINpeNeNaTh OECKOHEYHO YOBIBAIOIIYI0 T€OMETPUUYECKYIO IPOTPECCUI0, BBIYUCIATD
o ¢popmysie CyMMy OECKOHEYHO YOBIBAIOIIEH T€OMETPHUIECKOM TPOTPECCHH;

OBJIaJICHUE YMEHHMEM HU3BJICUCHHs] KOPHS M- CTENEHH M MPHUMEHEHHE CBOMCTB apu(METHUECKOro KOPHS
HaTypaJbHOMW CTETCHU;

OBJIaJICHE YMEHHEM U HAaBBIKAMU PEUICHHS MPPAllMOHAIBHBIX YPAaBHEHUH, HCIONb3Ys Pa3IM4HbIE METObI
pelIeHns UPPALMOHATIBHBIX YPaBHEHHUI U CBOMCTB CTEIEHH C JIFOOBIM 1I€JIOUMCIIEHHBIM ITOKa3aTeNeM.

Tema 2. «Crenennas pynkuusa» (12 )

Crenennas ¢yHkuus, e€ cBoiictBa u rpaduk. PaBHOCHIbHBIE ypaBHEHUS U HEpaBeHCTBA. MppanmoHanbHble
YpaBHEHHSI.

OcHoBHBIE 1€ (OPMHUPOBAHKE TIPEACTABICHHUH O CTENEHHON (QYHKIIUHA, O MOHOTOHHOU (DYHKITHU;
dbopMupoBaHHEe YMEHHM BBIMOJHATH MPEOOpa30OBaHUE [TAHHOTO YpaBHEHHMsI B ypaBHEHHE-CIIEJCTBUE,
pacipeHust 06JacTu OnpeesIeH s, IPOBEPKH KOPHEH;

OBJIaJICHHE YMEHHEM pellaTh WPpPalMOHATIbHBIE YPAaBHEHUSI METOJIOM BO3BE/IEHHUS B KBaJpaT 00eux vacrei
YpaBHEHUsI, IPOBEPKU KOPHEW ypaBHEHUS;



BBITOJIHATH PaBHOCUIJIbHBIE MTPE0Opa30BaHUsl YPaBHEHUS U ONPEIEATh HEPABHOCHIIbHBIE TIPeoOpa3oBaHuUs
YPaBHEHHS.
Tema 3. «Iloka3zaTeabHas pynkuus» (12 1)

[Toka3arenbHas ¢yHkuusa, e€ cBoictBa U rpaduk. IlokazatenbHble ypaBHeHus. Iloka3arenbHble
HepaBeHcTBa. CHCTEMBI 10Ka3aTeIbHBIX YPABHEHUM U HEPABEHCTB.

OcHoBHBIE 1€ (OPMUPOBAHUE MTOHATUI O IIOKA3aTENbHON QyHKIMH,
O CTEIICHHU C NIPOU3BOJIbLHBIM JICHCTBUTEIIBHBIM ITI0KA3aTEIIEM,

0 CBOMCTBax MoKa3aTeabHON (QYHKLUH, O rpaduke QyHKIUH, O CAMMETPUU OTHOCUTEIBHO OCH Op/IMHAT,
00 sKcroHeHTe; (HOPMUPOBAHME YMEHHS pELIaTh IMOKa3aTeNbHbIE YPABHEHUS Pa3IMYHBIMH METOIAMHU:
YPaBHMBAHMEM IOKa3aTeled, BBEICHUEM HOBOW IIEPEMEHHOM; OBJIaICHUE YMEHUEM peIIaTh IOKa3aTeIIbHbIC
HEPaBEHCTBA Pa3JINYHBIMU METOJIaMHU, UCIIOIb3Ysl CBOMCTBA PABHOCWIBHOCTH HEPABEHCTB;
OBJIAJICHUEC HABBIKAMU pEIUEHUS CHCTEM IIOKA3aTENIbHBIX YPAaBHEHHH W HEPAaBEHCTB METOJOM 3aMCHBI
[IEPEMEHHBIX, METOZOM IIOJCTaHOBKH.

Tema 4. «Jlorapupmudeckas pynkuus» (15 1)

Jlorapudmsl. CpoiictBa norapudmoB. Jlecatuunble W HaTypaidbHble Jorapudmsl. Jlorapudpmmuaeckas
¢byHkuus, e€ cBoiicTBa U rpaduk. Jlorapupmuueckue ypaBHenus. Jlorapupmuueckue HepaBeHCTBa.
OcHoBHbIe 1enH: popMUpOBaHME TpEACTaBICHUA o Jorapupme, 00 OCHOBaHHMM Jorapudma, o
Jorapu(MHUPOBAHUH, O AECATUUHOM Jorapudme,
0 HaTypaJbHOM Jorapudme, o Gopmyiie mepexona OT Jorapudma ¢ OJIHUM OCHOBAHHEM K Jorapupmy c
JPYTUM OCHOBAaHHUEM;

(dopMUpOBaHNE YMEHHUS IPUMEHSTH CBOMCTBA JIOTApU(PMOB:

Jorapum Ipou3BeJeHUs, JorapudM YacTHOIO, JOrapu(m CTENEeHHU, IMPH YIPOUICHUH BBIPAKECHUH,
CoZIep KaIIHX JIOTapu(MBI,
OBJIQ/ICHUE yMEHUEM pelarb JiorapupMuyeckue ypaBHEHHUs; Mepexols K  PaBHOCHIBHOMY
JorapupMHUUECKOMY YPaBHEHHUIO, METO]I TIOTEHIIMPOBAHUS, METO]] BBEJICHHUS HOBOW NIEPEMEHHOM, OBJIaJICHNE
HaBBbIKAMU PELICHUs JIOrapu(pMUIECKUX HEPABEHCTB.

Tema 5. « Tpuronomerpunueckune popmyJabi» (23 4)

Pagunannas mepa yrna. IToBopoT Touku BOKpYyr Haudana KoopauHar. OmpeneneHHe CHHyca, KOCHHyca U
TaHreHca. 3HaKu CHHYca, KOCHUHYCAa M TaHTreHca. 3aBUCHUMOCTbh MEXJy CHHYCOM, KOCUHYCOM M TaHT€HCOM
OJIHOTO M TOro e yrina. TpuroHomerpuyeckue ToxjaectBa. CHHYC, KOCUHYC M TAaHI€HC YIJIOB O W O.
@®opmynbl cinoxkeHuss. CuHyc, KOCUHYC U TaHreHC JBoHHoro yrna.. ®opmynsl npusenenus. Cymma u
pa3HOCTb cuHYcOB. CymMMa M pa3HOCTb KOCHHYCOB.

OcHoBHbIE 1€ (OPMHUPOBAHKE TIPEACTABICHHUN O PaJIMaHHONW Mepe yria,
0 MIepeBO/Ie PaJMaHHON MepHI yIiia B TPaJyCHYI0 Mepy U Ha000poT;
0 YMCJIOBOM OKPY>KHOCTH Ha KOOPJIMHATHOM IIJIOCKOCTH;
0 CHHYCE, KOCUHYCE, TAHT€HCE, KOTAHI'€HCE, UX CBOWCTBAX;

0 YETBEPTAX OKPYKHOCTH;

¢dbopmMHpoBaHKE YMEHHH yIIpoLIaTh TPUTOHOMETPUYECKHE BBIPAKEHUS OJJHOTO apTyMEHTa;
JTIOKa3bIBATh TOXKIECTBA;

BBITOJIHATH MPE0Opa30BaHKE BEIPAXKEHUI TOCPEICTBOM TOXKAECTBEHHBIX MTPeoOpa3oBaHuil;

OBJIaJICHUE YMEHUEM MPHUMEHSTh (GOPMYJIbl CUHYCa U KOCHHYCa CYMMbl U Pa3HOCTH, (GOPMYibl JBOIHOIO
yria Juisl yOpOLIEHHsI BBIPAKEHUM;

OBJIaJICHUE HaBbIKAMHU HCIOJIb30BaHUSA (QOpMya MpuBeAeHUS U (opMyl MpeoOpa3oBaHUS CYMMBbI
TPUTOHOMETPHUECKUX (PYHKIUN B IPOU3BEICHHE.

Tema 6. «Tpuronomerpuyeckue ypasHenus» (16 4)

VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tgx = a. PemieHue TpUrOHOMETPUYECKHX
YpaBHEHUM.

OcHoBHBIE 1IeNH: GOPMUPOBAHHE TPEACTABICHUI O pEIIeHUN TPUTOHOMETPUUYECKHX YpaBHEHHH Ha
YHICIIOBOM OKPYXHOCTH, 00 apKKOCHHYCE, apKCUHYCE, apKTaHT€HCE, apKKOTAaHT'€HCEe YHCIIa;
dopMHUpOoBaHHE YMEHMH pEUICHHS TNPOCTEHINNX TPUTOHOMETPUYECKHX YpaBHEHHH, OTHOPOIHBIX
TPUTOHOMETPUYECKHUX yPaBHEHUM;

OBJIAJICHUE YMEHUEM pellaTb TPUTOHOMETPUUECKHE YpPaBHEHMS METOAOM BBEJIEHUS HOBOW NEPEMEHHOM,
METOJIOM Pa3JI0KEHUsI HA MHOXKUTEIN;

pacupenue u 0000IIeHNe CBEACHNI O BUAAX TPUTOHOMETPUUECKUX YPaBHEHUH.
IloBTOpEHHUeE. 7 4acos.



Coaep:xkanue kypea B 11 kaacce (102uaca)

Tema 1. «IloBTOpeHne Kypca anredpsl u Hayaa anaau3a 10 kiaacca» - 2 yaca
YpoBeHb 00s13aTe/IbHOI TOATOTOBKH 00y4aromierocst

e VYMeTh penraTh HeCJIOKHbIE anredpandecKe, HppaoHaIbHbIe, I0Ka3aTelbHbIe, Jorapu(MUIECcKIe,
TPUTOHOMETPUYECKUE YPAaBHEHUS, HEPABEHCTBA M X CHCTEMBI.
e 3HAaTh CBOWCTBA CTEMEHHOM, IOKA3aTEIbHOM, JorapupMIUecKoil GYHKIUNA U YMETh CTPOUTH UX
rpaduKy.
Tema 2. «Tpuronomerpuyeckue GpyHkuumw» - 13 yacon

YpoBeHb 00s13aTe/IbHOI TOATOTOBKH 00y4aromerocst

e Hayuutbcsa HaXOOUTH 00JIACTH ONPEAETICHUS TPUTOHOMETPUIECKUX (DYHKITUH.

e Hayuutbcs HaXOIUTh MHOKECTBO 3HAYCHH TPUTOHOMETPHUUECKUX (DYHKITHIA.

e Hayuutbcs onpenensts Y4eTHOCTh, HEYETHOCTh, IEPUOIUYHOCTH TPUTOHOMETPUUECKUX (DYHKITUH.
e 3HaTh cBOMCTBA TpUroHomeTpuyeckux pynkuuii ) =COSX, y= sin x, Y =12X u ymerpb

CTPOUTH UX TPAPHKH.
Tema 3. «IIpousBoaHasi u ee reoMeTPpUUYECKHI CMBICI» - 16 yacoB

YpoBeHb 00s13aTeJIbHON MOATOTOBKH 00Y4YAKOLIEr0Cs

e [loHMMaTh MEXAaHUYECKUI CMBICII IPOU3BOTHOM.
e HaxomuTs mpon3BOAHBIC JIEMEHTAPHBIX ()YHKIUH, ITOJIB3YSCh TAOIUIICH TIPOU3BOIHBIX.
e HaxomuTs mpon3BOAHBIC JIEMEHTAPHBIX ()YHKIUH, ITOJIB3YSCh MTpaBmIaMu AU(GEpCHIIUPOBAHHS.
e [loHMMaTh rEOMETPUYECKUN CMBICII IPOU3BOIHOM.
Tema 4. «IIppuMeHeHne NPOU3BOIHOM K HCCIeA0BAHUIO PyHKIMID» - 16 yacos

YpoBeHb 00s13aTeJIbHOM MOATOTOBKHU 00y4aK0IIerocst

L4 HpI/IMeHSITI) IMPONU3BOAHBIC IJIA UCCIICAOBAHUA q)YHKHI/II\/'I Ha MOHOTOHHOCTb B HECCJIOXKHBIX CIydasdx.
L4 HpI/IMeH}ITB MMPOU3BOAHBIC JIsI HCCIICAOBAaHU A (bYHKI_II/Iﬁ Ha SKCTPEMYMBI B HECJIOXKHBIX ClIydasX.

L4 HpI/IMeH}ITB MMPOU3BOAHBIC JJIsI HCCIICAOBaHUA (l)yHKI_II/II\/'I H ITOCTPOCHUA UX l"pa(l)I/IKOB B HCCJIOKHBIX
ClIydasx.

e [IpumeHATh NPOU3BOAHBIE JUISI HAXOKIEHUS HAMOOJIBIINX U HAMMEHbBILINX 3HAUEHUN (PYHKIINU
Tema 5. «uTerpas» - 13 yacos

YpoBeHb 00513aTeIbHOI MOATOTOBKH 00y4aloIerocst

e Hayuutbcsa HaX0qUTH IEPBOOOPA3HBIE, MOIB3YSICh TAOIHIIEH TEPBOOOPAZHBIX.
e HayuuTbcs BBIYMCIATH UHTETPAJIbl B POCTHIX CIIyYasix.
e HayunTbcs HAXOAWUTH IUIOIIAIb KPUBOJIMHEWHON TPAMIECIINH.

Tema 6. «KomOunaropuka» - 10 yacos

YpoBeHb 00513aTeIbHOM MOATOTOBKH 00y4aIoIerocst

e VYMeTh pemiaTb KOMOMHATOPHBIE 33JaUH.
Tema 7. «i1eMeHTBI TEOPUH BEPOATHOCTEH» - 7 4acoB

e YMeTh HaXOAUTh BEPOSITHOCTH CIy4allHBIX COOBITUIN B MPOCTEHIINX CITydasx.

Tema 8. «CtaTucTHKa» - 8 yacoB
e IlpencraBnaTh pacnpenercHUe 3HAYCHWHA CIIydallHON BETWYMHBI B BHJIEC YAaCTOTHOW TaOJIMIBI U
FI/ICTOI‘paMMBI.

e 3HaTh W HAXOIUTh OCHOBHBIC LEHTPAIbHbIC TEHACHIUH Y4YEOHBIX BBIOOPOK: MOJAY, MEIHaHy,
CpelHee.



Tema 9. «ATOroBoe MOBTOPeHHE Kypca ajaredpbl M Ha4YaJl aHAIU3a» - 17 yacoB

Oos3aTeJIbHBII MUHUMYM COJIEPsKAHUA 00pa30BaTeILHOM 00/1aCTH MaTeMaTHKA

Kopens crenenu n.

CreneHsp ¢ pallMOHaJIbHBIM IIOKA3aTENEM.

Jlorapudwm.

Cunyc, KocuHyc, TaHreHc, kotaureHc. [Iporpeccun.

OOure mpueMsl penieHus ypaBHeHu. Pemenne ypaBaennii. CucreMbl ypaBHEHUHN C IBYyMs
nepeMeHHbIMU. HepaBeHcTBa ¢ OTHOM NEPEMEHHOM.

O6mactp onpezaeseHus GyHKITUH.

Oo6nactp 3HaUeHUH QYHKIUH.

[Tepuoanunocts. YeTHOCTH (HEeUeTHOCTH). Bo3pacTanue (yObiBaHue).
Okcrpemymbl. Hanbosbiiee (HauMeHbIee) 3HaYeHUE.

I'paduxu GyHKIHIA.

[IpousBoHasi.

HccnenoBanue GyHKIMH C TIOMOIIBIO IPOU3BOAHOM.
[TepBooOpasnas. MuaTerpan.

[Lnomanas KpUBOIMHEHHON TpaIeIUu.

Cratuctnueckas 00paboTKa JaHHbBIX.

Pemennie koOMOMHATOPHBIX 33/1a4.

CrnyyaiiHble COOBITHS U UX BEPOSITHOCTH.

YPOBeHb 00513aTeJILHOM MOAT0OTOBKH oﬁyqammerom

YMmeTs:

OIPCACIIATh 3HAUCHUC q)yHKHI/II/I I10 3BHAYCHHUIO apryMCHTaA IIpH PA3JIMYHBIX CHOCO63X 3alaHus
bynxumm;

CTPOHTH rpaduKu N3yIeHHBIX (yHKIIHIA;

OMKCBIBATH 10 rpaduKy U B MPOCTEHIINX CITydasx o GpopMyIie MOBeACHHE U CBOICTBA HYHKIIHH,
HaxXoauTh 11O Fpa(pI/IKy (I)YHKL[I/II/I HauOOJIBIIINE Y HAUMEHBIIINE 3HA4YCHUA,

BBIITOJIHATH apI/I(bMCTI/I'-ICCKI/Ie HeﬁCTBHH, CcoucTas YCTHBIC N1 TMCbMCHHBIC ITPUCMbI, IPUMCHCHUC
BbIYUCIINTCIBbHBIX YCTpOﬁCTB; HaXOJUTb 3HAUYCHUSA KOPHS HaTypaHBHOﬁ CTCIICHH, CTCIICHU C
palliOHAJIBHBIM IMOKA3aTCJICM, HOFapI/I(l)Ma, HCIIOJIB3YA IIpHU HeO6XOI[I/IMOCTI/I BBIYHCIINTCIIBHBIC
YCTPOﬁCTBa; IHOJIb30BATbHCA OHeHKOﬁ u HpHKHZ[KOfI IIpHU MPAKTUYCCKUX paCyYCTaX;

MIPOBOJIUTH 110 U3BECTHBIM (POPMYIIaM U MPaBHIIaM NMPeoOpa30BaHus OYKBEHHBIX BBIPAKCHHH,
BKJTIOYAOIIUX CTETICHH, PaIUKabl, JOrapu(pMbI U TPUTOHOMETPHUECKUE (PYHKITIH;

BbIYUCIIATH 3HAYCHUA YHNCIOBBIX U 6YKBCHHBIX BLIpa)KeHPIﬁ, OCYHICCTBJIAA HCO6XO,Z[I/IMBIC
IIOACTAaHOBKH U HpeO6p330BaHI/IH;

BBIUUCIISATH TIPOU3BOIHBIE U TIEPBOOOPA3HBIC DIIEMEHTAPHBIX (YHKIIUH, HCIIOB3YS CIIPABOYHBIC
MaTepuabl;

HCCIIECa0BAaTh B HpOCTefIH.IHX cirydgadax (I)YHK]_II/II/I Ha MOHOTOHHOCTB, HAXOOUTh HauOOJIBIITNE 3HAUYECHUS
byHKUU#, cCTpOUTh rpad KM MHOTOUICHOB U MPOCTEHIIINX PAIIMOHATBHBIX QYHKIHI C
HCIIOJIB30BAHHUEM alllapata MaTeMaTUUCCKOTO aHAJIN3a,

peuiaTh paliuOHAJIBHLBIC, ITIOKA3aTCIIbHBIC U HOrapI/I(bMI/ILICCKI/IC YpaBHCHHA U HCPABCHCTBA,
HpOCTefI].HHC HUPppauOHAIIBHBIC U TPUT'OHOMCETPHUYICCKUC YPABHCHHA, UX CUCTCMBI.

YpoBeHb BO3MOKHOM NOATOTOBKH 00y4aloLerocst

pelaTh ypaBHEHHsI, IPOCTEUIIINE CUCTEMbl yPaBHEHUH, UCITOIB3YsI CBOMCTBA (YHKIIMNA U UX
rpauKoB;

BBIUUCIIATH IUIOLIA/IN C UCIIOJIb30BAaHUEM IIEPBOOOPA3HON;

UCIOJIb30BATh JJIs IPUOIMKEHHOTO PEIIEHUs] YPaBHEHUI U HEpaBEHCTB IpaduuecKuil METON;
n300pakaTh Ha KOOPIMHATHOM IIIOCKOCTH MHOYKECTBA PEILICHUH MPOCTEHIINX ypaBHEHUH U UX
CHCTEM.



® CTPOUTH I'paMKN U3YYEHHBIX (PYHKIIHIA;

® OMNHUCHIBATH MO TpaduKy U 10 GopMyJie IOBEACHNE U CBOMCTBA (DYHKIIMIA, HAXOIUTbH MO IrpaduKy
¢GyHKIMK HaMOOJBIINE U HAMMEHBIINE 3HAYCHUS;

HCNOJIb30BATH NPUOOPETEeHHbIe 3HAHUS U YMEHHSA B IPAKTHYECKOH /1eATeIbHOCTH U
IOBCEIHEBHOM KU3HM 1JIf:

® TPAKTUYECKHUX PacueToB Mo (opMyiam, BKIOUas (OpMyYJIbl, COAEPIKAIINE CTETICHH, PaIuKaJIbl,
norapumMbl ¥ TPUTOHOMETPHUECKUE (DYHKITUH, UCTIONB3Ys IPU HEOOXOTUMOCTH CIIPABOYHBIC
MaTepuatbl U MPOCTEHINNE BEIYMCIUTENBHBIC YCTPOHCTBA.

® OMUCaHMS C TOMOIIBIO (PYHKUIUH pa3IHMYHBIX 3aBUCUMOCTEH, IPEACTABICHHS UX rPpauIecKH,
MHTEpIpEeTaluy rpapHKoB;

® pelIeHHS NPUKIAAHBIX 3a/1a4, B TOM YUCIIE COLUAIBHO-?)KOHOMHUECKUX U (PU3MUECKHUX, HA
HanOOoJIbIINE M HAMMEHBIIINE 3HAYCHHS, HA HAX0XKICHHE CKOPOCTH M YCKOPEHUS;

® TIOCTPOCHHMS M UCCIIEIOBAHUS MTPOCTEHIINX MaTEMaTHYECKUX MOJICIICH.

YUYEBHO-TEMATHUYECKHWH IVIAH KYPCA TEOMETPUH

[IpsiMble U TIIOCKOCTH B IpocTpaHcTBe. OCHOBHBIE MOHATHSI CTEPEOMETPUH (TOUKA, MpsiMast, IIOCKOCTb,
MIPOCTPAHCTBO).

[Iepecekaronuecs, napajuiesIbHbIE U CKPELIUMBAIOIIMECS MPSAMBIC. YTOJI MEXAY IPSIMBIMU B IPOCTPAHCTBE.
[lepnenaukynsapHOCTh NpsAMBIX. [lapannenbHOCTs ¥ IEPIEHAUKYIISIPHOCTD NPSMOM U IIJIOCKOCTH, IIPU3HAKU
u cBoMcTBa. Teopema o Tpex nepneHauKyIspax. llepnenaukyisap 1 HakJIOHHas. YTOI MEXY IPSIMOU U
IJIOCKOCTBIO.

[TapayienpHOCTB INIOCKOCTEN, NEPIIEHANKYIIIPHOCTD IJIOCKOCTEN, PU3HAKU U CBOMCTBA. JIByrpaHHBII
yTOJI, IMHEWHBIHN YToJI JBYTPaHHOIO yrija.

PaccrosiHus OT TOUKM 10 TWIOCKOCTH. PaccTosiHuE OT MpsIMON 10 INTOCKOCTH. PaccTostHue mexny
NapaJuIeIbHBIMU IIJIOCKOCTAMU. PaccTosiHuE MEXy CKpEMBAIOIIMMHUCS IPSMBIMH.

[TapannensHoe npoekTrpoBanue. [11o01maas opTOroHaabHON TPOEKIIMH MHOTOYTOJIbHHUKA. M300pakenne
IIPOCTPAHCTBEHHBIX (PUTYD.

MHuororpanauku. Bepumnsl, pedpa, rpaHu MHOrorpanHuka. Passeprka. MHororpansslie yribl. Boimykibie
MHOrorpaHHuku. Teopema Ditnepa.

[Ipu3ma, ee ocHOBaHuUsA, OOKOBbIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTh. [Ipsimast 1 HakJIOHHAs TpU3Ma.
[TpaBunbHas npusma. [lapannenenunen. Kyo.

[Tupamupa, ee ocHoBaHue, 60OKOBBIE pedpa, BBICOTA, OOKOBasi MTOBEPXHOCTh. TpeyroipHas mupaMua.
[IpaBuibHas nupamuaa. Y ceueHHas nupaMuia.

CummMmetpuu B KyOe, B apajijiesienumeze, B npusMe u nupamujae. [lonstue o ciMMeTpuu B IPOCTPaHCTBE
(ueHTpasibHAsdA, OceBast, 3epKaibHas). [I[ppuMepbl CHMMETPUH B OKPYIKAIOLLEM MHPE.

Ceuenus ky0a, IpU3MBI, MUPAMUIBI.

[IpencraBnenue o NpaBUIbHBIX MHOTOIPAaHHHUKAX (TETpa’Ip, KyO, OKTasap, JOJAEKadIp U UKOCAIP).

Tena u moBepxHocTH Bpamienus. L{ununaap u konyc. ¥YcedeHnHslit konyc. OcHOBaHUE, BbICOTA, OOKOBast
MOBEPXHOCTh, 00pazyromas, pazBeprka. OceBble CEUCHUs U CEUCHUs, TapajlIeIbHbIE OCHOBAHUIO.

ap u cdepa, ux ceueHus:, kacateabHas IIIOCKOCTh K chepe.

OObembl Ten U TIoImaan ux nosepxuocrei. [lonsrue 06 o6beme Tena. OTHOIIEHHE 00BEMOB OJJOOHBIX
TeJ.

®opmyiel 00beMa KyOa, IpSIMOYTOJIBHOTO Mapajuieenunea, Npu3mMsl, TUIHHIpa. opMyisl o0beMa
UpaMuibl 1 KoHyca. @opMyJIbl IUIOHIAIM MOBEPXHOCTEN IMIIMHIpPA U KoHyca. Dopmyibl o0bema mapa u
iomanu chepsl.

Bxuan nzyuenus yuebHoro npenmera «I'eometpus» B GOpMUpPOBaHHE MeTANIPeAMETHBIX PE3yIIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMBbl COCTOUT:

e B (OpMUPOBAHUHU NOHATUHHOTO ariapaTa MaTeMaTHUKU U YMEHUS BUACTH MPHIIOKEHUS MTOJTyUYEeHHBIX
MaTeMaTUYECKUX 3HAaHUU AJId OMMUCAHUS U PCHICHUA HpOGJIeM B IPpYyrux AUCHUILUINHAX, B
OKpY>Karollen KU3HH;



(OopMHPOBaHUN UHTEIIEKTYaIbHOHN KYJIbTYphI, BEIPAKAIOLIEMCS B Pa3BUTUN a0CTPAaKTHOTO U
KPUTHUYECKOIO MBIIIICHNSI, YMEHUH PACIO3HABATh JJOTUYECKH HEKOPPEKTHBIE BBICKa3bIBaHUS,
OTJIMYATh THIOTE3Y OT (paKTa, IPUMEHITh HHAYKTUBHBIC U ISTYKTHBHBIE CIIOCOOBI pacCyKICHHIA,
CIIOCOOHOCTH SICHO, TOYHO U I'PaMOTHO (hOPMYJIMPOBATh U apIyMEHTUPOBAHHO M3J1araTh CBOU MBICIIN
B YCTHOW M MHUCbMEHHOH peun, KOPPEKTHOCTH B OOILICHUU;

(dbopMupoBaHuM HHGOOPMALIMOHHON KYJIBTYPbI, BHIPAKAIOIIEMCSl B yMEHUH OCYIIECTBIISATH MTOUCK,
0TOOp, aHATN3, CUCTEMATU3ALUIO M Kiaccu(uKannio HHPOPMAaIIUHU, HCIIOIB30BaTh Pa3InYHbIC
MCTOYHUKU MH(GOPMALIUU JIsl pelIeHUs Y4eOHbIX TPpo0ieM;

YMEHHS IPUHUMATh PELICHHUE B YCIOBUSAX HEMOIHOM U N30bITOYHON HH(pOpMaInu;

(bopMHpPOBaHUY TPEACTABICHUH O MPUHIMIIAX MATEMAaTHYECKOTO MOJICTTUPOBAHUS U TIPUOOPETCHUN
HA4aJIbHBIX HAaBBIKOB HCCIIEI0BATEIIBCKON ACSATEIBHOCTH;

(GbopMHpPOBaHUN YMEHMSI BUJIETh Pa3IMYHbIE CTPATErUU PELICHUs 3a/1a4, IUIaHUPOBaTh U
OCYLIECTBIIATh AEATEIbHOCTD, HAIPABICHHYIO HA UX PELICHUE, IIPOBEPSITH U OLICHUBAThH PE3YJIbTATHI
JEATEIbHOCTH, COOTHOCS UX C IIOCTABJICHHBIMU LIEISAMHU U JTUYHBIM KU3HEHHBIM OIIBITOM, a TaK¥KE
MyOJINYHO TPEICTABIATE €€ Pe3yabTAThI, B TOM YUCIIE C UCIOJIB30BAHUEM CPENICTB
MH(GOPMALIMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJIOTUH.

IIpenmerHble pe3yJabTaThl Ha 0a30BOM YPOBHE MPOSBIISIIOTCS B 3HAHUSAX, YMEHUSIX, KOMIETEHTHOCTSIX,
XapaKTepU3YIOIUX Ka4yecTBO (YPOBEHb) OBJIaIeHUS 00y4aOLUMMUCS COJepKaHUEeM Y4eOHOro IpeaMera:

HCII0JIb30BAaTh S3bIK CTEPEOMETPUU JJIs1 ONMCAHUS O0BEKTOB OKPYKAIOILIET0 MUPA;
HCIIOJIB30BAaTh MTOHATUIHBIN annapar U JOTHYECKYI0 CTPYKTYpPY CTEPEOMETPHUH;

IMPUBOAUTH ITPUMEPBI PEAJIbHbIX O6’beKTOB, MPOCTPAHCTBCHHBIC XaPAKTCPUCTUKU KOTOPBIX
OIMUCBIBAIOTCA C TOMOIIBLIO TCOMETPUICCKUX TCPMHUHOB U OTHOIIICHHUH: napauijaiCJIbHOCTH U
NEPpNCHAUKYIIAPHOCTHU, PABCHCTBA, HO,Z[O6I/I$I, CUMMCTPUU;

UMETb MPEJCTaBICHNE O MHOTOI'PAaHHHUKAX M TeJIax BpAIlleHUs; pacllO3HABATh HA YepTekax U
MOJIENISIX MJIOCKHE U TPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPBI, COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX ONMUCAHUAMHU, YePTEKAMHU, H300PAKECHUIMU;

BBIITOJHATE TCOMCTPHUICCKUC ITOCTPOCHUS,
OOBACHATH MCTOJBbI MapaJlJICJIbHOI'0 1 HECHTPAJIBHOI'O IPOCKTHUPOBAHUS
CTPOUTH HpOCTCﬁH.IHC CCUCHUS TCOMETPUUCCKUX TCII;

HCCIIeIOBATh U OMHICHIBATH TPOCTPAHCTBEHHBIE OOBEKTHI, ISl YETO MCIOIh30BaTh: CBOMCTBA
TJIOCKUX M MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (DUTYP, METOIBI BEIYMCICHUS X JTHHEHHBIX
AJIEMEHTOB | YTJIOB (IIJIOCKUX U ABYTPAHHBIX ), GOPMYIIBI /ISl BRIYMCIECHUS TUIOMIAIEH MTOBEPXHOCTEM
MPOCTPAHCTBEHHBIX (QUTYP, GOPMYIIBI ISl BEIYHCICHHS] 00BEMOB MHOTOTPAaHHUKOB U TEJI BPAIICHUS;

MMPOBOAUTDH AOKA3ATCIILCTBA TCOMETPUIYCCKUX TCOPEM; ITPOBOAUTDL IMCbMCHHBIC U YCTHBIC
JIOTHYECKHE 000CHOBAHUS IpH pCIICHUHN 3a/la4 Ha BEIYUCIICHHUE U JOKAa3aTCIILCTBO,

OOBSACHATH Ha IPUMEPAX CYTh T€OMETPUUECKUX METO/I0B OOOCHOBAHUS PEIIEHUS 33]]a4: METOJIOM OT
MPOTHUBHOTO M METOZOM Mepebopa BapHaHTOB,;

WCIIOJIH30BaTh B OTHOIICHUH T€OMETPHUECKUX (PUTYp TOTOBBIE KOMITBIOTEPHBIE MPOTPAMMBI JIJIS
MMOCTPOCHHUSI, TPOBEICHUS YKCIIEPUMEHTOB 1 HA0JI0IEHUI Ha IMIIOCKOCTH U B MPOCTPAHCTBE;
HCIOJIb30BaTh IPOrPaMMbI, O3BOJISIOIINE TPOBOAUTH SKCIIEPUMEHTHI M HAOIIOICHUS JUHAMUYECKU
(B ABMXKEHUN).

TpeOoBaHusl K yPOBHIO MOATOTOBKH BBINyCKHUKOB

B pe3ynbrate u3yueHus MaTeMaTUKU Ha 0a30BOM YPOBHE YUEHHK JOKEH



3HaTh H TOHUMATh:

- 3HAYCHUE MAaTEMATUICCKON HAYKH JJIs PEIICHUS 3a/1a4, BO3HUKAIONTUX B TEOPUH U MPAKTUKE; ITUPOTY U B
TO K€ BpEMsI OTPAaHMYEHHOCTh MPUMEHEHUSI MAaTEMaTHUYE€CKUX METOJIOB K aHAJIM3Y U UCCIIEI0BAHUIO
MIPOIIECCOB M SIBJICHUH B IPUPOJE B OOIIECTRBE;

- 3HaUEHHUE MPAKTHKU U BOIIPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTHKeE JJisi GOPMUPOBAHUS U PA3BUTHS
MaTeMaTUYeCKOW HayKW; HCTOPHUIO PA3BUTHS TOHATHS YHCIIA, CO3aHUS MAaTEMAaTHIECKOTO aHaAIN3a,
BO3HUKHOBEHHUSI U PA3BUTHS T€OMETPUH;

- YHUBEpCAJIbHBIN XapaKTep 3aKOHOB JIOTHKH MaTEMaTHYECKUX PACCYXKICHUH, UX MPUMEHUMOCTb BO BCEX
00JIaCTSIX YeIOBEUECKOM ACATEIbHOCTH;

- BEPOSATHOCTHBIN XapaKTep pa3IMIHbBIX MPOIECCOB OKPYKAIOIIETO MHUPA.



