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MosAscHUTenbHasa 3anuUckKa

HacToslwas nporpamma Kpy»kka cocTaBrneHa B COOTBETCTBUM C TPeOOBaHUAMM K pe3ynbraTtam
OCBOEHMS1 OCHOBHOW 06pa3oBaTenbHOM NporpaMmbl OCHOBHOMO 00LLero o6pasoBaHust U paccymMTaHa
Ha 1 4 B Hepgento, 34 yaca B rop.

O6yqu|/|e n0Tpe6yeT OT y4allnxcda YMCTBEHHbIX N BOJIEBbIX yCI/IJ'II/Il7I, Pa3BUTOro BHUMaHuA,
BOCNUTAHNA TakKnUX Ka4eCTB, Kak aKTUBHOCTb, TBOpYeCKada MHUUMATUBA, ymeHvu7| KONMNEeKTnBHO-
no3HaBaTesibHOro Tpyaa. [aHHas nporpamMmma no3BONAET JIMKBUONPOBATb I'IpOGGJ'IbI B 3HAHUAX U
noaroToBuUTb 06yqalou_w|xc;| K caade A B cooTBeTCTBUU C Tpe6OBaHI/IFIMI/I, npenobaBideMbiMn
HOBbIMU 06paSOBaTeJ'IbeIMVI CTaHOapTaMu.

OcobeHHOCTb Kypca COCTOUT B NMOBTOPEHUM, 3aKpPENIeHNM 1 yrnyorneHn 3HaHWim No OCHOBHbLIM
pasgenam LWKOSIbHOro Kypca MaTteMaTuki C MOMOLLBIO PasnyHbIX LMGPOoBbIX 06pa3oBaTerbHbIX
pecypcoB; (hOPMMPOBaHUN YMEHUS OCYLLECTBNSATL Pa3HOOOpa3Hble BUAbI CAMOCTOATENbHOW
LESTENbHOCTM C LMpOBbIMU 06pa3oBaTeNbHBIMU Pecypcami; pa3BUTUS CAMOKOHTPONS U
CaMOOLIEHKM 3HAHMI C MOMOLLbIO PasfMYHbIX hOPM TECTMPOBAHMS; (DOPMUPOBAHUS Y yYaLLMXCS
LIeNIOCTHOrO MPeACTaBIeEHNs O TEME, ee 3HaYEHUs B pasaene MaTemMaTuku, CBSA3N ¢ ApyrMu
TeEMamu; (POPMUPOBaHMS aHANUTUYECKOTO MbILLTIEHWS, Pa3BUTME NaMsTh, Kpyrosopa, yMeHus
npeofoneBatb TPYAHOCTU Npu peLLeHnmn 6onee CrnoxHbIX 3aaady; ocyLLecTBreHnn paboTbl ¢
[OMOSNHUTENBHOW NUTEPaTYypPON; aKLLEHTUPOBaAHMN BHUMAHUS Y4YaLLMXCA Ha eanHbIX TpebGoBaHUsIX K
npaBuniaM oOOpPMIEHUs Pa3fUYHbIX BUOOB 3a4aHUN, BKIIOYAEMbIX B MTOFOBYIO aTTeCcTaLmio 3a Kypc
OCHOBHOW LLKOSbI; PaCLUMPEHUM MaTEMATUYECKUX NpeacTaBleHni yqalmxcs no onpeaenéxHHbIM

Temam, BKINIOYEHHbLIM B nporpamMmmbl BCTYMUTESIbHbIX 3K3aMeHOB B ApYyrne Tunbl yl-le6HbIX 3aBeeHun.

1. I'InaHMpyeMble pe3ynibTaTbl OCBOEHUSA NporpamMmmMbl Kypca

Jlu4HOCMHbIE pe3ynbmambl:

e OTBETCTBEHHOE OTHOLLEHMNE K Y4Y€HUI0, TOTOBHOCTb U CnocobHOCTb K camMmopa3BuUTUIO N

camoo0pa3oBaHU0 Ha OCHOBE MOTUBALMM K OOYYEHMIO Y MO3HaHUI0, OCO3HAHHOMY BbIGOpPY 1

NMOCTPOEHUIO AanbHenwen NHAMBUAYyanbHOM TpaekTopmum obpa3oBaHus Ha 6ase
OPUEHTMPOBKN B MUpPe Npodpeccuii U NpodeCCUOHanbHbIX NPEeaNnoYTEHNI, C Y4ETOM
YCTOMYMBLIX NO3HABATENbHbLIX MHTEPECOB, a Takke Ha OCHOBE (DOPMUPOBAHNS
YBaXXUTENbHOIO OTHOLLEHUS K Tpyay.

e dopmUpOBaHMUE LIENOCTHOIO MUPOBO33PEHNS, COOTBETCTBYHOLLLErO COBPEMEHHOMY YPOBHHO
pasBUTUSA HAYKN 1 OOLLECTBEHHOW MPaKTUKN.

e OcBoeHwue coumanbHbIX HOPM, NpaBui NOBEAEHNS, pofien U hOpM COLIMANBHON KNU3HU.

e PasBuTuE MOpasribHOro CO3HaHWUS U KOMMETEHTHOCTU B PELLEHNN MOparibHbIX NPobriem Ha
OCHOBE JIMYHOCTHOrO Bbibopa, POPMUPOBAHNSI HPABCTBEHHbIX YYBCTB Y HDABCTBEHHOIO
noBefeHNs, 0CO3HAHHOIO N OTBETCTBEHHOIO OTHOLLEHUS K HPDABCTBEHHbIM MOCTYMKaM.

e  dopmUpoBaHNE KOMMYHMKATUBHOM KOMMNETEHTHOCTM B OOLLEHUN 1 COTPYAHMNYECTBE.

e  dopmUupoBaHME CMOCOOHOCTU K 3MOLIMOHANTbHOMY BOCMPUATUIO MaTEMATUYECKUX OO BLEKTOB,
3a[ad, peLleHnii, paccyxaeHuni

MemanpedmemHbie pesyrnbmambl 06y4yeHuUst
PezynsmueHsbie YY[]
e Onpenensitb COOCTBEHHbIE MPOGIEMbI U MPUYMHBI UX BOZHUKHOBEHUSA Mpu paboTe ¢
MaTeMaTUYECKMMUN OOBbEKTaMMU;

e bopmynunpoBaTb COGCTBEHHLIE BEPCUM UM NMPUMEHSITh Y>Ke U3BECTHbIE hOPMbI U MeToAbI
peLleHns MaTemMaTU4eckor npobnemsl, hopmynupoBaTh NPEANONIOKEHNS U CTPOUTb

rmnoTe3bl OTHOCUTESIbHO pacCMaTpmnBaemMoro obbekTa u npenBocxullaTb pe3yribTaThbl cBoen

y4ebHO-No3HaBaTeNbHON AEeATENBHOCTY;

L] onpenendatb Nyt OCTUXEHUA u,ene|7| M B3BELLBATbL BO3MOXXHOCTU pa3peLueHna
onpeneneHHblx y4ebHO-No3HaBaTerbHbIX 3a4a4 B COOTBETCTBMU C ONpPeAereHHbIMU
KpUTEPUAMN 1 3aJadamu;

e BbICTpauBaTb COGCTBEHHOE 0OpasoBaTeNnbHOE NOANPOCTPAHCTBO AN1S Pa3peLLeHns
onpeaerneHHoro kpyra 3agad, onpeaensite U HAXOAWTb YCNOBUA ANs peanv3auun naemn un
nnaHoB (camooly4eHune);



e CaMOCTOSITENBLHO BbIOMPaTh cpean NpeasioxkeHHbIX pecypcoB Hanbonee ahHeKTUBHbIE U
3HauMMble Npy paboTe C onpeaeneHHo MaTemMaTUYeCKo MOAENbIO;

e YMeTb COCTaBMSITb MaH paspeLleHns onpeaeneHHoro Kpyra 3agay, Ucnonb3ys pasnuyHble
CXeMbl, pecypcbl NOCTPOEHUSI Anarpamm, MeHTasbHbIX KapT, MO3BONSOLLMX NPOU3BECTH
NOTUKO-CTPYKTYPHbIV aHan3 3agaudv;

e yMeTb MraHMpoBaTb CBOW 06pa3oBaTeNbHbI MapLUPYT, KOPPEKTUPOBATb M BHOCUTb
onpeaerneHHble U3MEHEHUS!, KAYECTBEHHO BIUSIIOLLME HA KOHEYHbIV NPOAYKT y4eGHo-
no3HaBaTeNbHOM AEATENbHOCTY;

e YMEHVe Ka4yeCTBEHHO COOTHOCUTbL CBOM AENCTBUSA C NpeaBKyLlaeMbIM UTOroM y4eBHo-
nosHaBaTeNbHOW AEATENbHOCTM NOCPEACTBOM KOHTPOMS U NIaHnpoBaHus y4ebHoro
npoLecca B COOTBETCTBMU C U3MEHSIIOLLMMUCS CUTYaLUSIMU U NMPUMEHSIEMbIMU CpeacTBaMm
1 chopmamu opraHn3aunm coTpyaHUYECTBA, a Takke MHAMBMAYaArbHON paboThbl Ha YPOKe;

e yMeHue o0TOMpaTb COOTBETCTBYIOLIME CPeaCcTBa peanusaunm peLleHms MaTeMaTuyeckmx
3afay, nogbupaTtb MHCTPYMEHThI ANS OLEHMBaHWS CBOel TpaekTopun B paboTe ¢
MaTeMaTUYECKMMIN NOHATUSIMU U MOOENSAMU;

lNosHaeamenbHbie YY/[]

e YMeHVe OnpeaensaTb OCHOBOMOSaratLee NoHATUE Y NPOU3BOAUTL JNTOMMKO-CTPYKTYPHbI
aHanua, onpeaensaTe OCHOBHbIE NMPU3HAKU 1 CBOMCTBA C NMOMOLLbIO COOTBETCTBYHOLLMX
CpencTB U MHCTPYMEHTOB;

e yMeHMVe NPoBOAUTb KraccudmkaLmio 0OBbEKTOB HA OCHOBE KPUTEPUEB, BbiAENATL OCHOBHOE
Ha (pOHEe BTOPOCTEMEHHbIX AaHHbIX;

e yMeHVe MPoBOAUTb NOrMYecKoe paccyXaeHue B HanpaBneHun oT obLnX 3aKOHOMEPHOCTEN
n3yyaemon 3ag4aun 4o YaCTHbIX paCCMOTPEHWI;

e YMEHMVE CTPOUTb JIOTMYECKNE PACCYKOEHMS HA OCHOBE CUCTEMHbIX CPaBHEHWUIA OCHOBHbIX
KOMMOHEHTOB 13y4aeMoro MaTeMaTUYeCKOro pasgena unv Mogenu, NoHATUS UK KINaccos,
BblOENss onpeaerneHHble CyLLeCTBEHHbIE NMPU3HAKU UM KPUTEPUN;

e YMEHVE BbISIBNSATb, CTPOUTb 3aKOHOMEPHOCTb, CBSI3HOCTb, TOTMYHOCTb COOTBETCTBYHOLLIMX
LienoYek paccyxaeHui npu pabote ¢ MaTeMaTUYECKMMM 3a4avamm, YMETb NOAPOGHO U
CXXaTo NPeACTaBnsaTb AeTann3aLmio OCHOBHbIX KOMMIOHEHTOB MPUW JOKAa3aTENLCTBE NMOHATUN
N COOTHOLLUEHUI HA MaTeMaTUYeCKOM SI3bIKE;

e YMEHVEe OpraHv3oBbIBaTb MOWNCK U BbISBMASATH NMPUYMHBI BO3HMKAKOLLMX MPOLIECCOB, SBMEHUN,
Hanbornee BeposiTHblE bakTopbl, MO KOTOPLIM MaTtemMaTU4Yeckne MogeNu N o6 bLEKTLI BeAyT
cebs1 o onpeaeneHHbIM NIOrMYEeCcKNM 3akoHaM, YMETb NPUBOAUTE NPUYMHHO-CNEACTBEHHbIN
aHanma NOHATUN, CYXXAEHUA U MaTeMaTUYeCKUX 3aKOHOB;

e YMEHME CTPOUTb MaTeMaTUYECKyO MOAENb NpY 3a4aHHOM YCIoBUK, obnagatoLLen
onpeneneHHbIMU XapakTepucTkamy 06bekTa Npu HanmMumMm onpeaeneHHbIX KOMNOHEHTOB
hopMupytoLLEerocst npeanonaraeMoro NOHATUS UMK IBMEHNS;

e YMeEHVe NepeBoanTb TEKCTOBYH CTPYKTYPHO-CMbICIIOBYIO COCTaBMSIIOLLY0 MaTeMaTUYECKON
3aja4n Ha S3blk rpadyeckoro oTobpaXkeHUs - COCTaBNEeHNst MaTeMaTUYECKON Moaenu,
COXpPaHsItOLLIEN OCHOBHbIE CBOMCTBA U XapaKTEPUCTUKY;

e yMeHVe 3afaBaTb MNNaH peLleHnss MaTeMaTU4ecKon 3afayu, peanm3oBbiBaTb anropuTm
AENCTBMIN KaK NOLLAroBON MHCTPYKLMU AN paspeLleHns yuebHo-No3HaBaTenbHoM 3agauu;

L] YMEHMEe CTPOUTb A0Ka3aTesibCTBO METOA0M OT NPOTUBHOIO;

e yMeHue paboTaTb ¢ NPobNEMHON CUTYaLIMEN, OCYLLECTBNATL 0Opa3oBaTenbHbIN NPOLLECC
nocpencTBOM rnovcka MeTOOB 1 CNocobOB pa3peLleHust 3adadun, onpeaensite rpaHuLb
cBoero obpasoBaTenibHOro NPOCTPaHCTBa;

L] YMETb OPUEHTUPOBATLCA B TEKCTE, BbIABIIATL MMaBHOE yCoBMe 3agayvn n yctaHaBliMBaTb
COOTHOLLIEHNE paccMaTpPUBaEMbIX OObEKTOB;

e YMeHUWe NepeBoanTb, UHTEPNPETUPOBATb TEKCT B UHble (DOPMbI NpeacTaBeHus
WHGOPMaLMK: CXeMbI, AMarpaMMbl, rpacduyeckoe npeacraBneHme AaHHbIX;

KommyHukamueHbie YY[]

e yMeHue paboTaTb B KOMaHAe, (hOpMMPOBaHME HABbIKOB COTPYAHNYECTBA U y4eBHOro
B3aMMOLENCTBMS B YCIOBUAX KOMaHAHOM UIPbl NN MHOW (hOpMbl B3aUMOAENCTBUS;

e YMeHMe pacnpefensaTb Ponu 1 3afadn B paMkax 3aHATUSA, POpMUPYS TakKe HaBbIKK
OpraHn3aToOpPCKOro XxapakTepa;



e YMeHMe OLeHMBaTb NPaBUbHOCTb COOCTBEHHbLIX AEACTBUN, a Takke AeATeNbHOCTM APYrX
YYaCTHUKOB KOMaH[bl;

e KOPPEKTHO, B pamMKax 3aday KOMMyHUKaLmKn, hopMynmpoBaTth 1 OTCTanBaTb B3rnsabl,
apryMeHTUpoBaTb JOBOAbI, BbIBOAbI, @ TAKKe BblABUraTb KOHTpaApryMeHTbl, Heobxoaumble
ANS BbISIBNEHUSI CUTyaUun ycnexa B peLleHnn To UNn MHOM MaTemaTU4eckom 3agayu;

e YMeHMe Nosb30BaTbCs MaTeEMaTUYECKUMUN TEPMUHAMMN OIS peLLEHNS y4eOHO-
no3HaBaTeNbHbIX 3a4a4, a TakKe CTPOUTL COOTBETCTBYIOLLME PEYEBbIE BbiCKa3blBaHMSA Ha
MaTeMaTUYeCKOM si3blke A1 BbiCTpanBaHUst MaTemMaTU4eCcko Moaenu;

e YMETb CTPOUTb MaTteMaTU4eCckme MoAeNN C MOMOLLBK COOTBETCTBYHOLLIETO NPOrpamMmmMHOro
obecneveHus, cepBncoB CBOOOAHOrO OTAANEHHOro AOCTYNa;

e YMETb IPaMOTHO M YETKO, CcornacHo npasunam ogopmnerns KMM-a OI'Q 3aHocuTb
NnonyYeHHble pesynbTaThl - OTBETHI.

lpedmemHbie pe3ynbmamabi:

e dopMMpOBaHME HABLIKOB MOMCKA MaTeMaTU4ecKkoro MeToaa, anroputMa 1 noucka peLleHns
3agaum B CTpykType 3agad OlQ;

e (hOpMMpPOBaHME HaBblka pPeLLEHNS onpeaeneHHbIX TUMOB 3a4ady B CTpyKType 3agad Olr9;

e yMeHue paboTtaTb ¢ Tabnuuamm, Co CxeMaMu, C TEKCTOBbIMWU AaHHbIMU; YMETb
npeobpasoBbiBaTb 3HAKM M CUMBOJSIbI B JOKa3aTenbCTBax 1 NpMMeHAeMbIX MeTogax Ans
peLueHns obpasoBaTenbHbIX 3a4ay;

e yMeHVe NpUBOUTb B CUCTEMY, CONOCTaBNsSATh, 0600LWaTh 1 aHanu3npoBaTb
MHPOPMALMOHHBIE KOMMOHEHTbLI MaTeEMaTUYECKOro Xxapakrepa U YMeTb NPUMEHATb 3aKOHbI 1
npasuna ans peLleHns KOHKPETHbIX 3a4au;

e YMEHVe BblOenATb MMaBHY U N30bITOYHYIO MHOPMaLMIO, MPOU3BOANTL CMbICITIOBOE CxXaTue
mMaTeMaTnyeckmx pakToB, COBOKYMHOCTU METOAOB M CNOCODOOB peLLeHs; YMETb
npeacTaBnsaTb B CIIOBECHON hopMe, UCNONb3Ys CXEMbl U pasnnyHble Tabnuubl, rpadoukm 1
anarpamMmmbl, KapTbl MOHSATUI U KracTepbl, OCHOBHbIE UAEW U NfaH peLueHns TON U NHOW
MaTemMaTU4ecKoW 3aaaun.

2. CopepxaHue Kypca
AnreGpa

MoaenupoBaHue pearibHbIX CUTYaLUi Ha A3blke anre6pbl. TabnmyHoe n rpaduyveckoe
npeacTaBneHne AaHHbIX, MAaH U cxema, U3BnedYeHne Hy>KHoM nHdopMaumm. MIaMeH4YnBocCTb npu
namepeHusax. Peluatowme npasuna. 3aKkOHOMEPHOCTU B U3MEHUYUBLIX BENNYUHAX. BblumncneHus un
npeobpasoBaHne Benu4vH. MiccrnegoBaHue NpocTenLMX MaTeMaTUYeCKUX Mogenen.

MNpeo6pa3oBaHusa anre6panyeckux BblpakeHUn, pelueHne ypaBHeHUN, HePaBEeHCTB U UX
CUCTEM.

lMoHsTME ypaBHEHUSA 1 KOPHSA ypaBHeHus. [lpedcmasnieHue 0 pagHOCUIbHOCMU ypasHEeHUL.
Ob6niacme onpedenieHus ypasHeHus (obnacmb 00MyCcmMuUMbIX 3Ha4YeHUU nepemMeHHoU).

KBagpaTHble ypaBHeHUs. HenonHble kKBagpaTHble ypaBHeHUs. JUCKpUMUHAHT KBaapaTHOro
ypaBHeHus1. Popmyna KOpHelr KBagpaTHOro ypaBHeHusi. Teopema Buema. Teopema, obpamHasi
meopeme Buema. PelueHne KBagpaTHbIX YpaBHEHWU: NCNOSIb30BaHMe hopMyrbl ANd HaX0XKOeHUS
KOpPHeWN, epaghuyeckuli Memod peweHusi, pasfoxeHue Ha MHoXumesu, nodbop KopHel ¢
ucrionb3ogaHuemM meopemsi Buema. Konuyecmeo KopHel keadpamHo20 ypasHeHUs 8
3asucumocmu om e20 OuCcKpuMuHaHma. bukeadpamHbie ypasHeHUs. YpagHeHUsl, C80OUMbIE K
JIUHelHbIM U keadpamHbiM. KeaOpamHbie ypasHeHUs ¢ napamempom.

PelwweHne npoctenmnx gpobHO-NMHENHbIX YpaBHEHW. PeweHue OpobHO-payUuoHaibHbIX
ypasHeHuU.

Memodbi peweHus ypasHeHuUl: Memodbl pagHOCUIIbHbIX Mpeobpa3osaHuli, Memood 3aMeHb!
rnepemeHHoU, epaghudeckuli MemoO. Vcrionb3oeaHue ceolicme ¢hyHKUUU Mpu peuweHuU ypasHeHud.

f(x)=a. (f(x)=qg(x)-

lMpocmeliwue uppayuoHarsbHbie ypasHeHUs suda :

YpasHeHusi suda x" = a. YpasHeHUsl 8 UerlbIX YUCax.



Mpeobpa3soBaHne APOOHO-NMHENHBIX BblpaXKEHWI: CrIoXKEHWEe, YMHOXEeHNe,

neneHuve. Aneebpaudeckasi Opobb. CokpauwieHue anzebpaudeckux opobel. NpusedeHue
aneebpauyeckux 0pobeli k obwemy 3HameHameso. [eldcmeus ¢ aneebpaudeckumu Opobsamu:
CrI0XeHue, 8bldumaHue, yMHOXeHue, derleHue, 8038e0eHUE 8 CMENEeHb.

BhipaxkeHne ¢ nepemeHHON. 3HayeHne BhlpaxeHus. [NogcTaHoBKa BbIPaXXEHNN BMECTO
nepemMeHHbIX. [NoHsATME nppaLumoHanbHOro Ynucna. PacnosHaBaHue nppaunoHarnbHbIX YMcer.
Mpumepbl gokasaTtenbcTB B anrebpe. [enctena ¢ nppaumoHanbHbIMU YUCIIaMN: YMHOXEHNE,
AeneHve, Bo3BeAeHME B CTeNeHb. MHOXECTBO AENCTBUTENBHbIX YMCEN.

CteneHb C HaTypalbHbIM NMOKa3aTelieM n ee CBOWCTBA. I'IpeoGpasoaaHM;l Bblpa)KeHVIl7l, coaepxxalmx
CTeneHn ¢ HaTyparibHbIM NoKasaTernieM.

OpHOoYmNeH, MHOrourneH. [1ecTems ¢ 0QHOYNEHaMUN U MHOTOYIeHaMK (CNOXeHWe, BbluMTaHue,
YMHOXeHMe). PopMyribl COKpaLLEHHOrO YMHOXEHWS: pa3HOCTb KBaApaToB, KBaapaT CyMMbl 1
pasHocTu. PasnoxeHne MHorouneHa Ha MHOXWUTENW: BbIHECEHME OBLLIEro MHOXUTENS 3a CKOOKM,
rpynnMpoBKa, NPUMeEHeHNe opMyr COKpaLLEHHOrO YMHOXeHUs. KBagpaTHbI Tpex4yneH,
pasnoXxeHve KBaapaTHOro TpexyneHa Ha MHoxuTenu. Teopema beay.

HepaBeHcTBa 1 CMCTEMbI HEPABEHCTB C O4HOM NepeMeHHoNn. PelleHne HepaBeHCTB 1 CUCTEM
HepaBEeHCTB C OHOWN NepeMEeHHOW: NIMHENHBIX, KeadpamHbiX. VI300paXkeHne peLleHnst HEpaBeHCTB T
CUCTEM HEPABEHCTB Ha YNCNOBOM NPSAMON. 3annchb peLleHns HepaBeHCTB U CUCTEM HEPABEHCTB.

PyHKUMOHalNbHbIE 3aBUCUMOCTU BenU4uH. Npacdmkun cpyHKUMNA.

HekapToBbl kKOOpAMHATLI HA NNOCKOCTU. PopMUPOBaHME NpeacTaBNEHUN O MeTanpeaMeTHOM
MOHATUN «koopAnHaTbI». Cnocobbl 3aaaHnsa PYHKLUUA: aHanUTUYECKUI, rpaddnyecknii, TabrnyHbIN.
Mpadmk dpyHKuMK. Mprmepbl QYHKLMIA, NONyYaeMbiX B NpoLecce nccrneoBaHms passimyHbiX
peanbHbIX MPOLECCOB U peLleHus 3aaad. 3HavyeHne yHKLMM B Touke. CBorcTBa oyHKUMA: 0BnacTb
onpegeneHunsl, MHOXeCTBO 3HauYeHUIn, HyNK1, MPOMEXYTKN 3HAKOMNOCTOAHCTBA, YETHOCTbL/HEYETHOCTb,
NPOMEXYTKN BO3pacTaHus 1 yobiBaHMs, HanbornbLuee 1 HaumeHbLLee 3HaYeHns. ViccnegosaHuve

dyHKLMM No ee rpaduky.

Csonctsa 1 rpacvk NMHeNHoON oyHKUMN. YrnoBomn koadpduumeHT npsamon. PacnonoxeHune rpaduka
NMHEHOW DYHKLMN B 3aBMCMMOCTM OT €€ YIIoBOro KoaddumumeHTa u cBo6OAHOro YreHa.
HaxoxaeHve KoaddnuneHToB NMHENHOM OYHKLMM NO 3a4aHHbIM YCIOBUSM: MPOXOXAEHNE NPSMOK
Yyepes Be TOYKM C 3afaHHbIMU KoopAuHATaMu, NPOXOXAEHME NPAMON Yepes AaHHY TOUKY U
napannenbHOn JaHHON NPSMON.

Ceonctsa 1 rpacvk kBagpatuyHon dyHKUmMKM (napabona). MNoctpoeHne rpadmka kBagpaTuyHON
dYHKLMM NO TOYKaM

[MocTpoeHne n YTeHne rpacmkoB PyHKLNIA, MOCTPOEHME U UCCReAOBaHNE NPOCTENLLMNX
MaTemMaTUYeCKNX Moaenemn.

FeomeTpun
BenuunHa yrna. N'pagycHas mepa yrna.

CeovicTBa paBHOGeLpeHHOrO TpeyronbHuka. BHelwHnin yron TpeyronbHuka. Cymma yrnos
TpeyronbHuKa

reomeTpuyeckasa durypa. BHyTpeHHsis, BHELWHASA obnactu courypel, rpaHmua. JlnHmm n obnactv Ha
NnockocTu. Beinyknas n HeBbinyknasa durypsl. [nockas n Hennockasa gurypel. [NoHATUE BENUYNHBI.
OnuHa. NamepeHune anuHbl. EQMHULBI n3MepeHns OnuHbI

BblaeneHune ceoncTB 06bekTOB. POopMMpoBaHME NPEeACTaBEHN O METANPEAMETHOM NOHATUM
«purypar. Touka, OTpesok, npsiMas, nyd, nomaHasi, nrocKoCTb, yror, buccekTpuca yrna v ee
CBOWNCTBA, BUAbI YrIOB, MHOIOYrOfbHUKN, OKPYXXHOCTb U KPYT.

OceBasi cuMMeTpUsi reoMmeTprdecknx douryp. LieHTpanbHas cuMMmeTpusi reoMeTpruyecknx douryp.

Mnowagu. ®opmMynbl NnoLWaan TpeyronbHMKa, NapannenorpaMma 1 ero YacTHbIX BUAOB, TpaneLumu,
dopmyna NepoHa, bopmMyra nroLwanm BbiMyKoro YeTblpexyronbHuka, opMyribl AfHbI
OKPY>KHOCTW 1 NoLLaam Kpyra



Mnowagu. ¢opmynb| nnowaan TpeyroribH1Ka, napannerniorpaMmmMma n ero 4YaCTtHblX BUOOB, Tpaneunu,
q)opmyna nrnowaan BbINyKroro 4eTblpexyroribHuKa, (bOpMyJ'IbI OJMNHbI OKPYXXHOCTU U nnowlagn
Kpyra. Mnowaab npaBuUiibHOro MHOroyrosibHuUKa.

Teopema lNMudparopa. TpuroHomeTpn4eCKMe COOTHOLLEHNS B NPAMOYTrOSIbHOM TPEeYrofbHUKE.
TpuroHomeTpuyeckme yHKLMKN yrna.
TeopeTnyeckme acnekTbl, TEOPEMbI, aKCMOMbI, onpeaeneHns, opmyrbl, TEMMbI.

3. TpeboBaHMA K YPOBHIO NOArOTOBKM y4alLymMxcsi
Anrebpa

BbInyCKHUK Hay4umcsi:

e MOHMMaTb OCOOEHHOCTU AECATUYHON CUCTEMbI CHUCTIEHUS;

e ornepupoBaTb NOHATUSMMW, CBA3AHHbLIMU C AENTMMOCTbBIO HaTyparbHbIX YACET;

e BblpaXkaTb YMCMa B SKBMBANEHTHbIX hopmax, Bblbnpasi Hamboree NogxoasLuyto B
3aBMCUMOCTM OT KOHKPETHOW CUTyauuu;

e CpaBHMBaTb M YNOpPSAOYMBATL pauMoHaribHbIe YNCHa;

e  BbINOMHATb BbIMUCIEHNS C paUMOHanbHbIMK YACHAMN, codeTast YCTHbIE U MUCbMEHHbIE
NPUEMbI BbIYNCAEHWI, NPUMEHEHNE KanbKynaTopa;

e  UCMONb30BaTb MOHATUS U YMEHUS, CBA3AHHbIE C MPOMNOPLMOHANIBHOCTLIO BEMMYMH,
NpoLEeHTaMM, B XO4€e peLleHns MaTeMaTU4ecknx 3agad 1 3agay 3 CMeXHbIX NpeamMeTos,
BbIMOMHATb HECITOXHbIE MPaKTUYECKNE PaCHEThI.

e  1CMONb30BaTb Ha4yanbHble NPeACTaBAEHNS O MHOXECTBE AENCTBUTENbHbIX YNCEST;

e OnepupoBaTb NOHATUEM KBAAPaTHOIO KOPHS, MPUMEHATb €ro B BbIYUCIIEHUSX.

e OrnepupoBaTb NOHATUSMU «TOXOECTBOY, «TOXOECTBEHHOE Npeobpa3oBaHuey, pellaTb
3agayu, cogepalume OykBeHHble AaHHble; paboTaTb ¢ hopmynamu;

e  BbINOMHATL NPe0bpas3oBaHMs BbIpaXXEHUIN, coagepKallmx CTENEHM C LIeNbIMU NoKa3aTensamm
1 KBagpaTHbIE KOPHW;

e  BbIMNOMNHATb TOXAECTBEHHbIE NPe0bpa3oBaHNA paLMOHarnbHbIX BblpaXKeHWUn Ha OCHOBE
npaBun eNCTBUN Hag MHOrodneHamu 1 anrebpanyeckumm gpodsmu;

e  BbINOMHATb PA3NIOXXEHWE MHOFOUYSIEHOB Ha MHOXUTENMN.

e pellaTb OCHOBHblE BMAbI pauUMOHarnbHbIX YPaBHEHUA C O4HOM NEPEMEHHON, CUCTEMbI ABYX
YpaBHEHUI C ABYMS NEPEMEHHbIMU;

e [OHMMaTb YpaBHEHME KaK BaXXHENLLYI0 MaTeMaTUYECKy0 MOAENb AN ONUCaHNS U U3yYeHUs
pa3Hoobpa3sHbIX peanbHbIX CUTyauUuiA, pellaTb TEKCTOBLIE 3a4aun anredpanyeckum
METOAOM;

e MPUMEHSATb rpaduyeckue npeacraBneHnsa ansa nccnegoBaHns ypaBHEHUN, UCCnesoBaHNs U
peLlleHnst CUCTeM YypaBHEHUN C ABYMSA NepeMeHHbIMU.

e MOHMMaTb U NPUMEHATb TEPMUHOMOMMIO Y CUMBOJIUKY, CBA3AHHbIE C OTHOLLEHNEM
HepaBeHCTBA, CBOMCTBA YNCIIOBbIX HEPABEHCTB;

e pellaTb JIMHENHbIE HEPABEHCTBA C OOHOM NEPEMEHHOM N NX CUCTEMBI; peLlaTb KBagpaTHble
HEepaBEHCTBA C OMOPON Ha rpadnyeckme nNpeacTaBneHuns.

e MOHMMaTb U UCNOJSb30BaTb PYHKLUMNOHANBbHbIE NMOHATUS U A3bIK (TEPMUHbBI, CUMBOJSIMYECKNE
obo3HayeHns);

e CTPOUTb rpaduKky afieMeHTapHbIX PYHKUUIA; ccnegoBaTb CBOMCTBA YNCIIOBbIX (PYHKLUMIA Ha
OCHOBE M3Yy4YeHUd NoBeaeHUs UX rpadnKos;

e MOHMMaTb PYHKLUMIO KaK BaXXHEWLLYIO MaTeMaTUYeCKyto MOAeNb AN OnMcaHnsi NpoLeccoB U
SIBITEHUIN OKPY>KaKoLLEro Mupa, NpUMeHATb OyHKLUMOHANbHbIN A3bIK ANA ONMCaHus 1
nccrnefoBaHNs 3aBMCUMOCTEN MexXay PU3NYECKMMN BEMNYMHAMM.

leomeTpus

BbinyCcKHUK Hay4umcs:

e pacnosHaBaTb Ha YepTexxax, PUCYHKaX, MOAENAX U B OKPYXKaloLLLeM MUPE MNIOCKMe U
NMPOCTPaHCTBEHHbIE FreoMeTpuYeckme urypsbi;

e pacrnosHaBaTb pa3BépTku Kyba, NpsiMoyronbHOro napansnenenunena, npaBUbHON
nMpaMuapl, ULMNUHAPA U KOHYCa;



CTpOUTb pa3BEPTKM Kyba 1 NpsAMOYronbHOro napannenenuneaa;
onpenensTtb No NMMHENHbIM pasMepam pas3BEPTKU Urypbl NMMHENHbIE pasMepbl caMom

dourypbl 1 Ha0OOPOT;

BbIUMCNATL 06 BEM NPSAMOYronbHOro napannenenvneaa.
Nosb30BaThCs A3LIKOM reoMeTpUM AN ONMCaHUs NPeaMEeTOB OKPYXKatoLLLero Mupa u nx
B3aUMHOI0 PacrorioXeHus:;
pacno3HaBaTb U M306paXKaTb Ha YepTexax U PUCYHKaxX reoMeTpuyeckne urypbl 1 nx

KOHpurypauuu;

HaxoauTb 3HAYEHUs OFMH NIMHEVHBIX 3NEMEHTOB (OUryp U UX OTHOLLEHWUS], rPadyCHYIO Mepy
yrnos o1 0° go 180°, npumeHsasa onpeaeneHns, CBOMCTBa 1 NpU3Haku uryp n nx
3MEeMEeHTOB, OTHOLLEHUS uryp (paBeHCTBO, nogobue, CMMMeTpUM, MOBOPOT, NapanensHbINn

nepeHoc);

ornepupoBaTh C HayarnbHbIMU NMOHATUAMU TPUTOHOMETPUM U BbIMOMHATb SNeMeHTapHbIe
onepauun Haa PYHKLUUSMUA YrIoB;

pellaTb 3a4ayv Ha AokasaTenbCTBO, ONUPAsiCb HA U3YYEHHbIE CBOMCTBA Uryp 1
OTHOLLEHUIA MEXAY HAMM U NMPUMEHSS N3yYeHHbIe METObl I0Ka3aTeNbCTB;
pelaTb HECINOXHblE 3a4a4M Ha NOCTPOEHUE, MPUMEHSISt OCHOBHbIE anropUTMbl MOCTPOEHUS
C NMOMOLLBIO LIMPKYINS U NINHENKMY;,

pelaTb NpocTelLLMe NNaHUMeTpUYEcKMe 3adaum B MPOCTPaHCTBE.
MCMoNb30BaTh CBONCTBA U3MEPEHMs ANWH, Nrollaaer 1 yrios nNpyu peleHny 3agad Ha
HaxoXaeHune ONUHbI OTpe3ka, ANMWUHbI OKPY>KHOCTU, ANVHbBI AYTY OKPYXXHOCTU, rpadyCcHON

Mepbl yrna;

BbIYMCNATL NOWAaaM TPeyronbHUKOB, NPSIMOYroNbHMKOB, NapannenorpaMMoB, Tpaneuui,

KPYroB U CEKTOPOB;

BbIYUCIIATE OJTMHY OKPYXXHOCTU, ONIMHY OYTN OKPY>XXHOCTM;
BbIYUCTIATE OJIMHbI IMHENHBIX N1IEMEHTOB (OUryp U UX Yrbl, NCNOMb3yst (POPMYIbl ANNHbI
OKPY>KHOCTW U ANWHbI AYTY OKPY>KHOCTK, (OOpMYynbl nroLanen duryp;
pellaTb 3a4ayun Ha JOKa3aTenbCTBO C UCMOMb30BaHNEM POPMYI AMNVIHbI OKPYXKHOCTU U
OJIMHbBI Oy OKPY>KHOCTK, hopMyn nnowagen couryp;
peluaTb NpakTU4eckne 3afgadn, CBA3aHHbIE C HAXOXAEHNEM reOMETPUYECKUX BENUYMH
(ncnonb3ysa Npu HeOOXOAMMOCTM CMIPABOYHMKN N TEXHUYECKME CpeacTBa).
BbIYMCAATb ANMHY OTPe3Ka Mo KoopAMHaTaM ero KOHLOB; BbIYUCTIATb KOOPAMHATLI CEPEaNHbI

oTpeska;

MCMONb30BaTh KOOPAMHATHLIN METOA AJ1st U3YYEHUSI CBOMCTB NPSIMbIX U OKPY>KHOCTEMN.

4. TemaTn4yeckoe nraHUpoBaHUe Kypca

YnTaloT rpadoukn PYHKLMIA, ONUCBIBAIOT C MOMOLLBIO

Ne Tema 3aHATUA OcHOBHbIe BUAbl OeATENIbHOCTU y4alMXca Kon-Bo
(Ne 3agaHunsa B KUM) yacosB
1 | MogenupoBaHwue BbINONHAKT BblYUCTIEHNS U Npeobpa3oBaHus, 7
peanbHbIX CUTyauuii HA | OCYLLIECTBIISAOT NPaKTUYECKME pacyeTbl, CTPOAT U
A3blke anredpbl nccnenyoT MaTeMaTUYecKMe Mogenu, UCMonb3yoT
NpMOBpPETEHHbIE 3HAHWUST U YMEHUSA B NPAKTUYECKOM
OEeSATENbHOCTU
2 | Yucnosble n 6ykBeHHble | BbinonHsT npeobpa3oBaHus anrebpanyecknx 3
BblpaXXeHWS BbIP@XXEHWI, HaX0OAT 3Ha4YeHUs OyKBEHHbIX
BblpaXKEHWI, OCYLLECTBMSS HEOOX0AMMbIE MOACTaHOBKM
3 | YpaBHeHusA n PewatoT nuHenHble 1 KBagpaTHbIE YPaBHEHUSA C OLHOM 4
HepaBeHCTBa nepemMeHHOW, HepaBEHCTBA C OAHOW NEPEMEHHON U MX
CUCTEMBI
4 | dyHKUMM 1 rpadukn CTpoAaT 1 yntaroT rpadounkm pasnnYHbIA QYHKLUNNA, 4




YHKLMI pasnnyHble 3aBUCMMOCTN MeEXaY
BENUYMHAMWN, UHTEPNPETUPYIOT rpadmkn 3aBUCMMOCTEN

'eomeTpuyeckme BbInonHseT OencTBms ¢ reoMeTpuyeckumMmm dourypamu, 3
durypsbl pasnuyaroT UX B3aMMHOE MOroXeHne, peLlatoT
nnaHMMeTpUYeckne 3agadm Ha HaxoxgeHve
reoMeTpuYecKmMX BENNYMH
Mnowaab PacnosHatloT reomeTpudeckme ourypbl Ha nriocKoCTH, 3
MHOrOYrosbHuMKa peLlaoT nraHUMeTpUYECKMe 3a4a4mn Ha HaXoXaeHne
reoMeTpPUYECKMX BENNYUH (NNOLagen), OCyLLEeCTBNAT
pacyeTbl No hopmynam
N3mepeHna n OnpepnensaoT KoopAMHAaTLl TOYKM MIIOCKOCTU, MPOBOAAT 3
BblYMCNEHNS onepauuu Hag BeKTopamu, BbIYUCAOT AMMHY U
KOOpAMHaTbl BEKTOPA, Yron Mexay BeKkTopamu, CUHYC,
KOCWMHYC W TaHreHc yrna
TeopeTuyeckue [MpoBoAAT foKasaTenbHble pacCy>XAeHnsl, OLeHNBatoT 3
acnekThbl NOrMYeCcKyo NPaBuibHOCTb PacCyXOeHUN, pacno3HarT
OLWNBOYHbIE 3aKMYeHUs
MpakTnukym BbInonHeHne TpeHMpoBOYHbIX BapuaHToB KM 4
2 yacTb
Utoro 34




