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YueOHOro Kypea « MaTeMaTHKa»

qns yuanmxess  10-11 xnaccos

Ha 2023-2024 y4. roa,

c. leeso



lMporpamma cocTaBneHa B COOTBETCTBUM C TpeboBaHnsamn GegeparnbHOro rocygapCcTBEHHOMO
obpasoBaTensHOro craHaapTa OCHOBHOro obuiero obpasoBaHus, Ha ocHoBe [prMepHON NporpamMmmsl OCHOBHOTO
obuiero obpasoBaHusi, aBTOPCKON nporpaMmmbl no anrebpe n reometpun ansa 10 --11 knaccos
obweobpasoBaTtenbHbIX opraHm3auuin aBTopos A.I.Mep3nsik, B.B. MNonoxckun, M.C.Aknp n apyrmx

(Mockea: «BeHTaHa-Ipad», 2018 r), ocHOBHOIM 06pa3oBaTenbHON NPOorpaMmmbl OCHOBHOIO 0bLLero obpasosaHusi
MKOY Cosxo3Hon COLL.

Mporpamma peanunsyeTcs C UICNOMb30BaHMEM CreayoLero y4ebHO-MeToO4MYECKOro KOMMIEKTa:
10 knacc

1. MartemaTuka. Anrebpa 1 Hadana maTemaTnyeckoro aHanmsa. basosblii ypoBeHb: 10 knacc: y4ebHuk /
A.l" Mep3ansk, O.A. Homuposckui, B.B. MNonoHcknin; nog ped. B.E. MNMogonbckoro. — 7-e n3g., ctepeoTun.
— M.: BeHTtaHa-l'pad, 2021. — 368 c.: nn. — (Poccumncknin y4ebHumk).

2. Martemartuka. leomeTpus. basosbii ypoBeHb: 10 knacc: yuebnuk / A.l.Mepansk, [1.A. HomupoBckui,
B.B. MonoHckni u ap. — 4-e n3a., crepeotun. — M.: BeHtaHa-pad, 2021. — 208 c.: un. — (Poccumnckui
Y4EOHUK).

11 knacc

1. MartemaTuka. Anrebpa 1 Havana maTemaTnyeckoro aHanmnsa. basoBblii ypoBeHb: 11 knacc: y4ebHuk /
A.l'Mep3ansk, O.A. Homuposckun, B.B. MNonoHckun, M.C. Akup; nog peg. B.E. MNogonbckoro. — 7-e 1aa.,
ctepeotun. — M.: BeHTaHa-I'pad, 2021. — 288 c.: un. — (Poccumnckuin y4ebHumk).

2. Martemartuka. leomeTpus. basosbii ypoBeHb: 11 knacc: yyebHuk / A.l.Mepansk, .A. Homuposckun,
B.B. MonoHckni, M.C. Akup; noa pea. B.E. Mogonbckoro. — 4-e usg., crepeotun. — M.: BeHTtaHa-Ipad,
2021. — 207 c.: un. — (Poccrmncknii y4ebHuk).

CornacHo y4yebHOMy nnaHy Ha u3y4yeHne maTeMaTukm oTBoAnUTCs 272 yaca:

B 10 knacce (136 yacos B rog: 78 yacos modynb «Anrebpa n Hayana maTeMaTU4ecKkoro aHanmsa» m 58 yacos —
moaynb «eomeTpusa»); B 11 knacce (136 yacos B rog: 78 yacoB mogynb «Anrebpa 1 Havana
MaTeMaTU4YecKoro aHanm3a» u 58 yacos — mogynb «l.eomeTpusa»).

MnaHupyemble pe3ynbTaTbl OCBOEHUA y4eGHOro npegmeTa

10 knacc JINMHOCTHbIEe
pe3ynbTaTthbl:

° BOCNnnnTaHue pOCCVIIZCKOVI Fpa)KLI,aHCKOVI MOEHTUYHOCTU. NaTpnoTmn3dmMa; roTOBHOCTU K CITy>KEHUIO
OTeuecTBy, €ro 3almTe; 0CO3HAHMSA POCCUNCKON MOEHTUYHOCTM B MOMMKYIbTYPHOM COLMYME; YyBCTBA
NPUYACTHOCTU K MCTOPUKO-KYIbTYPHOM 0BLLHOCTM POCCUMICKOro Hapoaa v cyabbe Poccuu;

*  MWPOBO33pPEHUNE, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO PA3BUTKS HAYKW, 3HAYMMOCTU HayKX,
FOTOBHOCTb K Hay4YHO-TEXHUYECKOMY TBOPYECTBY, BNaeHne 4OCTOBEPHON NHpopmaLMen o nepeoBbIX
OOCTWDKEHMUSX N OTKPBITUSIX MUPOBOW M OTEYECTBEHHOMW HayKW, 3aUHTEPECOBAHHOCTb B HAYYHbIX 3HAHUSIX
00 ycTponcTtee Mupa u obLlecTsa;

° FrOTOBHOCTb M CNMOCOBHOCTL K camMmopa3BnTuio, caM006paaoBaHmo M CaMOBOCIMNTaHNIO B COOTBETCTBUN C
oOLLevYenoBe4YeckMMN LEHHOCTSIMU U naeanamm rpaxgaHckoro obLecTBa;



roTOBHOCTb U CMNOCOBHOCTL kK 06pa3oBaHuto, B TOM Y1CHe camoobpasoBaHuio, Ha NPOTSXEHUN BCEN
KM3HW; CO3HaTENbHOE OTHOLLEHME K HEMPEPbLIBHOMY 06pa30oBaHMIO Kak YCIOBUIO YCMELLHON
npodeccrnoHanbHOM 1 obLLECTBEHHON AEATENBHOCTY;

opueHTauua 06y‘-la}0LL|,VIXCF| Ha peann3aunio No3NTUBHBLIX XXN3HEHHbLIX NepcnekTtne, NHUUMATUBHOCTD,
KpeaTnBHOCTb, TOTOBHOCTb U CnocoBbHOCTb K JINYHOCTHOMY CamMoornpeneneHuto, CNoCOBHOCTbL CTaBUTb
Luenn n CTponTb XU3HEHHbIE MNiaHbl;

FOTOBHOCTb K JOFOBOPHOMY PEryNMPOBaHMI0 OTHOLLEHMWIA B Ipynne Unu coumarnbHON opraHnsaumu;
rOTOBHOCTb 0BY4aloLLNXCHA K KOHCTPYKTUBHOMY YYaCTMIO B MPUHATUN peLLeHni, 3aTparmBatroLLmx nx
npaBa W NHTEPECHI, B TOM YMCIe B pasnmyHbIX hopMax o6LLEeCTBEHHO camoopraHn3aLmuu,
camoynpaBneHusi, 06LLECTBEHHO 3HAYNMON AeATENBHOCTY;

0CO3HaHHbIN BbIGOp ByayLlen npodeccun kak NyTb U crnocob peanmaaumm cobCTBEHHbIX XXU3HEHHbIX
NNaHoB;

rOTOBHOCTb 0BYy4aloLUXCS K TPYA0BOM NPOodeCcCMoHanbHON AeATernbHOCTU Kak K BO3MOXHOCTU y4acTus B
PELLUEHNWN NNYHbIX, OBLLECTBEHHbIX, FOCYAAaPCTBEHHbIX, OOLLEHaLUMOHArbHBIX NPOGNeM;

HPaBCTBEHHOE CO3HaHWe U NOBeAeHNe Ha OCHOBE YCBOEHUS 00LLeYernoBeyYeckmx LIEHHOCTEN,
TONepPaHTHOrO CO3HAHWUS 1 NMOBEAEHMS! B NOSMKYbTYPHOM MUPE, TOTOBHOCTU M CMOCOBHOCTM BECTU
Avarnor ¢ ApyruMu niofibMu, AOCTUraTb B HEM B3aMMOMOHUMAaHUS, HaXOAMTb O6LLME Lenu u
COTpyaHMYaTb AN UX LOCTUMKEHUS;

pa3BUTNE KOMMETEHUMI COTPYAHNYECTBA CO CBEPCTHMUKAMKN, AETbMU MIIaALLIEro Bo3pacTa, B3poCrbiMu B
obpa3oBaTenbHOM, 0OLECTBEHHO MONE3HOM, Y4ebHO-1CCneaoBaTEeNbLCKOM, NPOEKTHOM U OPYrnX BUAax
[EeATenbHOCTU.

YMeHne ACHO, TOYHO, rPaMOTHO M3rnaraTtb CBOU MbICIA B yCTHOVI M MUCbMEHHOM pe4n, NnOHNMMaTb CMbICN
nocTaBfeHHOW 3agayu, BbICTpanBaTb aprymeHTauuto, npnBognTb NpuMepbl U KOHTPNPUMEPDI;

npeAcTaBieHne 0 MaTeMaTUYECKOM HayKe Kak cdpepe YenoBeyecKkon aeaTenbHocT, o6 atanax eé
pas3BuUTUs, O €€ 3HAaYMMOCTM AN Pa3BUTUS LMBUNN3ALIMM;

KPeaTMBHOCTb MbILLIMEHUS, MHULMATMBA, HaX0A4YMBOCTb, aKTUBHOCTb NPUW PeLleHn MaTemMaTUYeCKnxX
3agau;

KPUTUYHOCTb MbILLIIEHMS], YMEHUE pacrnO3HaBaTh NOrMYecKkMe HEKOPPEKTHbIE BbICKa3bIBaHWS, OTNUYaThb
rmnoTtesy oT pakTa;

YMEHMe KOHTPONMpoBaTh NPOLECC U pe3ynbTaT y4ebHoM MaTeMaTuieckon gestensHoctu; O
CNOCOBHOCTb K 3MOLIMOHaNbHOMY BOCNPUATUIO MaTeMaTUYeCKMX OO bEKTOB, 3afay, peLleHunn,
pacCy>XaeHu.

MeTan peaAMeTHblIe pe3ynbTaTbl:

PezynsmueHsbie YY[]:

CrocobHOoCMb camMocmosimesibHO 0bHapyxueame U ¢hopMynuposams y4ebHyro npobremy; onpedesnsms
uesnb y4ebHol dessimenbHOcmu, 3a0agamb rnapamMmempsb! U Kpumepuu, 1o KomopbiM MOXHO orpedesums,
4mo yenb 0ocmuzHyma, cmasumb U ¢hopMynuposams cobcmeeHHble 3ada4qu 8 obpasosameribHOU
desimernibHOCMU U XU3HEHHbIX cumyauyusix; pasgueames MOMUBb! U UHMepechi ceoell no3HasameribHol
dessmernibHOCMU;

oueHusamp 803MOXHbIe rocriedcmeus docmuXxeHus rnocmasrneHHol yesnu 8 dessmesibHoOCMu,
€cObCMBEeHHOU XU3HU U XU3HU OKpYy»Karouwux firodel, OCHOBbIBAsICb Ha COOBPaXeHUSIX 3MuUKU U Moparnu;



CrocobHOCMb caMoCmOsIMeribHO NaHUposams afibmepHamusHbie nymu docmuxeHus uened,
OCO3HaHHO 8blbupame Hauboriee aghghbeKmueHbIe Criocobbl peweHuUs: y4ebHbIX U No3HagamesibHbIX
3a0auy;

oueHuUsamb Pecypchl, 8 MOM 4Hucrie 8peMs U Opyaue HemamepuarsibHble PeCypchi, Heobxodumble Orisi
docmukeHuUsl nocmaessieHHoU uersu;

opeaHu308bi8amb 3ghgheKmueHbIl MOUCK pecypcos, Heobxodumbix 05151 G0CMUXXEHUSI MocmagieHHoU
uenu;

cornocmassnisime nosy4eHHbIl pesysibmam dessmeibHoCMuU C rnocmaesieHHol 3apaHee Uesbio;

yMeHUe coomHocume cgou delicmausi C niaHupyeMbiMu pe3dyfibmamamu, ornpedensime criocobbi
Oelicmesuli 8 pamkax rpednoxeHHbIX ycriosul u mpebosaHul;

YMeEHUEe ocyuecmesisime KOHmMpOoJsb o obpasuy U 8HOCUMb HEOH6XOOUMbIE KOPPEKMUEBHI 8
coomeemcmeuu ¢ UsMeHswelcs cumyayueu;

criocobHocmb adekeamHo oyeHu8ams rpasusibHOCMb Uiu OWUB04YHOCMb 8bIMNOIHEHUS yHebHOU
3adayu, e€ o6bekmuBHyH mpyOHOCMb U cO6CMBEHHbIE 803MOXHOCMU €€ peweHus; O yMeHue
onpedensame MoHAMuUS, co3ddasamb 0606WeHUS, ycmaHaesaueame aHaso2uu, Knaccuguuyuposame,
camMocmosimersibHO 8bibupambe OCHO8aHUS U Kpumepuu 0518 Knaccughukayuu;

yMeHue ycmaHaenueams rpuUYUHHO-CIe0CMBeHHbIe C853U; CMPOUMb J102U4eCKUEe paccyXO0eHus,
YMO3aKnto4eHUs (UHOyYKmueHble, 0edyKmueHble U Mo aHanoauu) U ebi800bl;

yMeHusi cos0asamb, MPUMeHsIMb U npeobpasosbieams 3HaKO80-CUMEOIUYecKUe cpedcmea, Modenu u
cxeMbl O peuweHusi y4ebHbIX u no3HasamesibHbix 3adad.

lNo3HasamernbHble YY/]:

gopmuposaHue y4ebHol u obuiernonb3o8ameribCKOl KoMrnemeHmMHocmu 8 obsiacmu Ucrosib308aHusl
UHGbOpMaUUOHHO-KOMMYHUKaUUOHHbIX mexHosoauli (MK T-komnemeHmHocmu);

riepeoHa4aribHble npe@cmaeneHu;l 06 udesix u 0 Memodax MamemMamuKku Kak o6 yHusepcasibHOM fi3blKe
HayKu u mexHukKku, o cpedcmee MO@GHU,OOS&HUFI seneHuli u npouyeccos;

yMeHue sudemb MameMamu4yeckyto 3adady 8 KOHmMeKcme rnpobreMHoU cumyauyuu 8 Opyaux
oucyunnuHax, 8 oKpyxarouwel Xu3Hu;

MoUCK U HaxoxoeHue 0606weHHbIx criocobos peweHus 3ada4y, 8 Mmom Hucrie, ocyuecmeseHue
pa3eepHymoao UHGhopMaUuUOHHO20 MoUcKa U 1ocmaHo8Ka Ha €20 OCHO8€e HO8bIX (Yy4ebHbIX U
ro3HasamesibHbIX) 3aday;

Kpumuyeckoe oueHU8aHue U UHmepnpemuposaHue uHghopmMayuu ¢ pasHbIx Mo3uyud, pacrnosHasaHue u
¢bukcuposaHue nPomMueopeYUsi 8 UHOPMaUUOHHBLIX UCMOYHUKAX;

ucriosib3o8aHue pa3Jiu4HbIX MOOesIbHO-CXeMamu4ecKux cpeOcme ons npedcmaeneHUFI Cyw,eCmeeHHbIX
ces3ell U OmHOWeHUU, a makxe npomueopequil, 8blsI8/1IeHHbIX 8 UHdJOpMaL(UOHHbIX Ucmo4HuKax,

Haxoxd0eHue U rnpusod KpUuMmMuU4YecKux apaymMeHmos 8 omHouweHuu deticmeul u cyxdeHull Opyaoeo;
CIMOKOUHOEe U pa3yMHOe OMHOLWEHUE K KDUMUYECKUM 3aMeyYaHUsiIM 8 OMHOWEeHUU cobCmeeHH020
Cy>0eHusl, paccMomp UX KaK pecypc cobcmeeHHO20 pasgumusi;

8bIX00 3a paMKu y4ebHo20 npedmMema U ocyuecmessieHue ueeHanpasieHHo20 roucka 803MoXxHocmel
0r19 WupoKo20 repeHoca cpedcme u criocobos Oeticmeus; 0 ebicmpausaHue UHOUBUQyasibHOU
obpaszosameribHOU mpaeKkmopuu, C y4emomM OepaHUYeHUs! CO CMOPOHbI OpyauX y4aCmHUKO8 U
pecypCcHble 02paHUYeHUsT;

yMeHue MeHsimb U ydepxusamsb pasHble Mo3uyuu 8 rno3HasamesibHolU dessmesibHoCmu;



yMeHue noHUMams U UCofib308ambs Mamemamudeckue cpedcmea HaansiOHOCmU (PUCYHKU, YepmeXu,
cxembl U 0p.) 015 unarcmpayuu, UHmepnpemauyuu, apayMeHmauuu;

yMeHue 8bidguzame 2urome3sbl npu peweHuU y4ebHbix 3aday u MoHUMaHusi Heobxodumocmu ux
MpO8epKu;

rNnoHUMaHue cywHocmu asnieopummuydecKux npednucaHuE/ u ymeHus delicmeosamb 8 cOOMeemcmeauu ¢
I'IpeaJ'IO)KeHHbIM asieopummom;

criocobHocmb riiaHuposeamsae U ocyuw,ecmersiame desimeibHOCMb, HaripaeJ/ieHHy Ha pelieHue 3aday
uccnedosameribCKo20 xapakmepa.

KommyHukamueHbie YY/:

passumue criocobHocmu ocyuecmesrisimes 0esio8yro KOMMYHUKaUUI KaK CO C8epCMHUKaMuU, makK u co
83poc/bIMU (Kak 8Hympu obpa3oeameribHOU opaaHu3ayuu, mak u 3a ee npedenamu), nodbupams
napmmHepos 051 0es1080U KOMMYHUKauUU Ucxo0s1 U3 coobpaxkeHuUl pe3yrnbmamugHocmu
e3aumodelicmeusi, a He JIUYHbIX cuMnamuu;



rpu ocywecmerneHuu 2pynnogoli pabomsi 6bimb Kak pykogooumerseM, mak U 4rieHOM KoOMaHObI 8
pasHbIX posisix (eeHepamop udel, KpUMUK, UCMOIHUMESb, 8bicmynaouul, skcriepm u m.d.);
KOOPOUHUpPOBaHUE U 8bIMOSIHEHUE pabombl 8 yCII08USIX pPeasibHO20, 8UpmMyasibHo20 U
KOMbOUHUpPOBaHHO20 83aumodelicmeusi;

passepHymoe, /102U4HOe U MOYHOE U3/IOXEHUE C80el MOYKU 3PEHUST C UCMOIb308aHUEM adeK8amHbIX
(YCMHbIX U MUCbMEHHbIX) 513bIKO8bIX cpedcms;

pacrio3HagaHue KOHQIIUKMO2eHHbIX cumyauull u npedomepauieHue KOHGhIUKMo8 00 UX akmueHoU
¢hasbl, ebicmpausaHue 0eio8oll u obpaszosamersibHOU KOMMYyHUKauuu, usbeaasi nuU4HOCMHbIX
OUEHOYHbIX CYXOeHUU.

MnaHupyemble pe3ynbTaTbl U3y4eHUs1 y4e6HOro Kypca

n peaMeTHblIe pe3ylibTaTbl:

Ob6y4arLwmmncs Hay4ynTcA:

Moaynb «Anreépa u Ha4ana MaTeMaTU4eCKoOro aHanmsa»

OCO3HaBaTb 3Ha4YeHWe MaTemMaTUYeCcKom HayKun Ana peweHna 3aaad, BOSHUKaALWnNX B TeOpun U B
NpaKkTuKe; WMNpoTy N B TO Xe BpeMA OrpaHN4eHHOCTb NPUMEHEHUA MaTeMaTU4ECKMX METOA0B K aHann3y
n nccnenoBaHMo nNpoueccoB n SIBMEHNN B npupoae n obulecTBe;

OCO3HaBaTb 3Ha4YeHMe NPakTukmn n BonNpocos, BO3SHUKAKOLLNX B camMon matemaTuke, ans CbOpMVIpOBaHI/IFI
N pa3BnTunda MaTemaTUyecKomn HayKu; NCTOPUIKO Pa3BUTUA NMOHATUA YUCNA, CO30aHNA MaTeEMaTU4ECKOro
aHanmaa;

OCO3HaBaTb 3Ha4YeHVe naen, MeETOdOB 1 pe3yrbTaToB anrebpbl U MaTemMaTUYecKoro aHanmnsa ans
MOCTPOEHUsi MOAENe peanbHbIX MPOLECCOB 1 CUTYaLUiA; YHUBEPCATbHbIN XapaKkTep 3aKOHOB FTOMMKM
MaTeMaTUYECKUX pacCyXaAeHWUN, X NMPUMEHNUMOCTb BO BCeX 06NacTsX YenoBeYeckon 4esTENbHOCTY;

noHMMaTb pasnunyne Tpe6OBaHMVI, npeabaBndaeMblX K JOKa3aTesIbCTBaM B MateMaTuke, eCTECTBEHHDbIX,
coumanbHO—3KOHOMUNYECKNX N T'YMaHUTaPHbIX HayKaX, Ha NPaKTUKe,

pa3BMBaTh NPeACcTaBreHne 0 BEPOSTHOCTHOM XapaKkTepe pasfnyHbIX NPOLECCOB Y 3aKOHOMEPHOCTEN
OKPYXXaoLLEero Mvpa;

onepupoBaTh MOHATUSMW: OTPE30K, MHTEPBar, NONyMHTEepPBar, MPOMEXYTOK C BbIKOSIOTON TOYKOWM,
rpacpuyeckoe npeacTaBneHne MHOXeCTB Ha KOOPAMHATHOWM NIIOCKOCTH;

NPOBOAMTL AoKa3aTeNbHble paccyXaeHusi Ansi 000CHOBaHMS UICTUHHOCTU YTBEPXKAEHWUIA;

onepupoBaTh NOHATUAMU: HaTypanbHOe YMCIO, MHOXECTBO HaTyparbHbIX YMCEN, Lienoe YnCho,
MHOXECTBO LieMbIX Yncen, 06blkHOBEHHasa Apobb, AecATUYHasA Apobb, CMeLLaHHOoe YK1CTo,
paLnoHanbHOE YMCIO, MHOXECTBO paLMOHarbHbIX YACEr, MppaLMoHanbHOe Y1CIo, AeACTBUTENbHOe
YMCIO, MHOXECTBO AENCTBUTENMbHbIX YMCEN, reoMeTpUYeckasl UHTepnpeTaums HaTypanbHbIX, LenbIX,
paunoHanbHbIX, 0EACTBUTENbHbIX YUCETT;

BbIMOJTHATbL OKpYyrneHne paunoHalribHbIX 1 nppaunoHaribHbIX Yncen C 3a4aHHON TOYHOCTbIO;

ynopago4vmBaThb 4YKUCla, 3anncaHHble B BUae OObIKHOBEHHOW N OECATUYHOMN ,D,pO6VI, Yyucra, 3arncaHHbie C
NCMNoJib30OBaHNEM apmcbmeTquCKoro KBaApaTHOro KOpHA;



BbIMOSTHATL CTaHOAPTHbIE TOXAECTBEHHbIE NPe0bpa30BaHNA TPUTOHOMETPUYECKMX, NPPaLMOHaNbHbIX
BbIpaXXeHWI;

BraAeTb NOHSATUAMMW: 3aBUCUMOCTb BENMUYUNH, DYHKUNS, apryMeHT U 3Ha4YeHne pyHKLum, obnacTtb
onpeaeneHnst 1 MHOXXeCTBO 3Ha4YeHUn PYHKUMK, rpadonk 3aBUCUMOCTHU, rpadpuk yHKLMK, Hyn
PYHKLMK, NPOMEXKYTKM 3HAKOMOCTOSIHCTBA, BO3pacTaHNE Ha YMCIIOBOM NPOMEXYTKe, yObiBaHME Ha
YMCIIOBOM NPOMEXXYTKE, HaMbornblUee N HaUMeHbLIee 3HaYeHne PYHKLMM Ha YMCITOBOM MPOMEXYTKE,
nepuoaunyeckas hyHKUMSA, Neprod, YeTHast U HedeTHast PYHKUMW; YMETb NPUMEHSITb 3TU NOHSTUS NpU
peLueHnn 3aaav;

BNageTb NOHATMEM obpaTHas yHKUMS; MPUMEHATb 3TO MOHSATUE NPY PeLLEeHUN 3a4ay; MPUMEHATb
npu peLleHnmn 3agad cBoMCcTBa (PYHKUMN: YETHOCTb, MEPUOANYHOCTb, OrPaHUYEHHOCTL; MPUMEHSATL
npv peleHnn 3agay npeobpasoBaHns rpacrkoB yHKLMNA;

BnageTb NMNOHATUAMWU YNCNOBaA NnocreaoBaTesibHOCTb, apI/ICbMeTI/I‘-IeCKaFI N reomeTpuyeckada nporpeccus,
0 NPUMEHATL NpU pelleHnn 3anad CBOWCTBA U NpU3HaKun apmcplvlemqecxoﬁ n reomeTqueCKon

Nporpeccui;

BNageTb NOHATUEM DECKOHEYHO y6b|Ba+0u_|,a;| reoMmeTpuyeckas nporpeccumda n ymeTb NPpUMEeHATb ero npu
pelweHnn 3agav;

BbIMOJTHATb BbIYNCIIEHUA U npeo6pasoBaH|/|ﬂ Bblpa)KeHVIVI, coaepxawmx OencTBUTESNbHbIE YNCcna, B TOM
Yncne KOpHU HaTypalribHbIX CTeneHewu;

BbIMOJTHATb CTaHAAPTHbIE TOXOEeCTBEHHbIE npeo6pasoBaHM;| nppaunoHaribHbIX Bblpa)KeHI/II;I; g
OoBJlageTb OCHOBHbIMU TUMAaMMN nppaunoHaribHbIX, CTENEHHbIX ypaBHeHMVI N HepaBEHCTB U
CTaHOapTHbIMKU MeTOAaMU UX peUJeHI/IVI N NMPUMEHATb X NpU pelleHnn 3aaav,

BraJeTb NOHSTUEM cTerneHHas PYHKLUMS; CTPOUTL ee rpadovk U YMEeTb NPUMEHSTL CBOMNCTBA CTENEHHOM
pyHKUMM NPV peLleHnmn 3agay.

nepeBoanTb rpagycHbIe Mepbl YIToB B paauaHHble U Hao6opoT;
CTPOWTb YNCITOBYIO OKPY)KHOCTb Ha KOOPAWMHATHOW MIIOCKOCTY;
OTKNaAbIBaTb HA YMCIOBOW OKPY)KHOCTM 3HAYEHUSI Pa3NNYHbIX YIIOB;

BbISIBNIATb CBA3b MEXAY AEKAPTOBbIMM KOOPpAUHATAMUN U KPUBOMMHENHOW KOOPANHATON TOYKN Ha
YMCFIOBOW OKPY>KHOCTMU;

onepupoBaTtb TepMnHaMun: CMHYC, KOCUHYC, TaHIreHC, KOTaHlreHC, apKCMHYC, apKKOCUHYC, apKTaHIeHcC,
APKKOTAHIeHc;

NPUMEHATb CBOMCTBA CUHYCa, KOCHYCa, TaHreHca 1 KoTaHreHca: 3Haku no 4yeTesepTAamM, COXpaHeHune
3Ha4YeHnA nNpmn nSMeHeHun yrria Ha uenoe 4Yncro O60pOTOB, YETHOCTb KOCMHYCa N HEYEeTHOCTb CUHYCAa,
TaHreHca N KoTaHreHca,

onpenenAatb 3Ha4eHUA CMHyCa, KOCMHYCa, TaHreHca 1 KOTaHreHca yrinoB Ha YMCNOBOW OKPY>XXHOCTWH,
paboTtaTb ¢ Tabnmuen TpPUroHOMeTprUYECKUX OPMYIT;

MOHUMATb CYLLHOCTb, 3anuch 1 NPUMeHeHe hopMyIn NPUBEOEHNS;



. BRageTb NOHATUSMM TPUrOHOMETpUdeckue dyHkumm: ¥ —SINX V' =COSX y=1gxy = CLly- .
CTPOUTL MX rPadvikn 1 YMETb NPUMEHSITb CBOMCTBA TPUTOHOMETPHUYECKUX (DYHKLIMIA NPY PELLEHNN 3a4ay;

*  NPUMEHATb POPMYIIbI CIIOXEHUS NpY Npeobpa3oBaHUN TPUrOHOMETPUYECKNX BblpaXKEHUN;

*  MpUMeHATb hopmynbl ABOMHOMO apryMmeHTa B paboTte ¢ TpPUroHOMETPUYECKMMUN BbIPEKEHUAMU;

*  MpUMEHATb POPMYIbl MOHWXKEHMS CTENEeHN B paboTe ¢ TPUrOHOMETPUYECKUMMN BblPaXKEHUAMMU;

* npeobpa3oBbiBaTb CyMMbl TPUrOHOMETPUYECKUX (DYHKLUNIA B NMPOM3BEAEHUS;

+ npeobpa3oBbiBaTb NPOM3BEAEHNS TPUTOHOMETPUYECKUX DYHKLNIA B CyMMBbI;

- npeobpasosbiBaTh BLpaxenns ASINX+ BCOSX  gyny €SN+ 7 .

*  NpPaBUIIbHO HaxXoAUTb 3HAYEHNs1 apKCUHYCOB, apPKKOCUHYCOB, apKTaHreHCOB M apKKOTaHreHCOoB Yncen;

*  NPUMEHSTb COOTBETCTBYIOLUME DOPMYIIbI PELLEHNS MPOCTENLLUX TPUTOHOMETPUYECKUX YPABHEHUN;

*  BbISBNATb Cpeam NPOCTENLLUX TPUFOHOMETPUYECKNX YPaBHEHWUI YaCTHbIE Criyyau;
NPUMEHATb K pasfMyHbIM TPUFOHOMETPUYECKNM YPaBHEHNSM OnpeaeneHHble MeTOAbl UX peLleHus:
BBeZeHe HOBOW NepeMeHHON, pasnoXeHne Ha MHOXUTENW, BBEeHe BCOMOraTebHoro
aprymeHTa; pewlaTtb O4HOPOAHbIE TPUrOHOMETPUYECKNE YPaBHEHUSA Pa3fMYHbLIX CTeNeHen; BnageTb
NOHATUSMU: NPOU3BOAHAS PYHKLMM B TOUKE, NPOM3BOAHAS (PYHKLMW; BbIYMCNSATL NPON3BOAHbIE
anemMeHTapHbIX PYHKUUA 1 UX KOMOUHALWIA;

*  MpUMeHsTb NpaBuna anddepeHuMpoBaHnsa OyHKUNIA;

*  nonb3oBaTbCs POPMYNON BbIMUCIEHUS NPOU3BOAHON CNOXHOW hyHKUUUK;

*  NPUMEHSATb rEOMETPUYECKUI U PU3NYECKNIA CMbICTTbI MPOM3BOAHON HA MPaKTUKE;

* nccnegoBatb PYHKUMM HA MOHOTOHHOCTb U 9KCTPEMYMBbI;

e CTpPOUTb rpacorkn U NPUMEHSATL K PeLLeHnIo 3agay, B TOM Y1Cre C napaMeTpom;

* BnageTb NMNOHATUEM KacaTelibHadA K rpaq)vn(y d.)yHKLI,I/II/I N yMETb NPUMEHATb €ro npu pelueHnn 3agad.

OO6yyarwmnca Nony4ynuT BO3MOXHOCTb HayYUTbLCA:
° onepupoBaTb NOHATMEM onpeaerieHnda, OCHOBHbIMU BUOaMun onpe,u,eneHMVl, OCHOBHbIMW BUOaMn TEOPEM,
¢ MOHWMATb CyTb KOCBEHHOIO AOKa3aTenbCTBa;
¢ onepupoBaTb YMCMOBLIMU MHOXECTBaAMW NPY peELLEHUN 3a4aY;
¢ BbIMONHSATb TOXAECTBEHHbIE MPE0OpPa30BaHUS TPUTOHOMETPUYECKUX U MPPALIMOHANBHBIX BbIPAXEHWN;
® BlnaaeTb NOHATUEM aCUMNTOTbl U YMETb €ro NPUMEeHATb Npu pelleHnn 3anav,

« cBobOOHO BNageTb CTaHAAPTHBIM annapaTomM MaTeMaTUYecKoro aHanuaa ans Bbl4MCreHus
NPOun3BOAHbIX (OYHKLMW OOHOW NepeMeHHOMN;

- anddepeHuMpoBaTb TPUFOHOMETPUYECKME N 0BpaTHbIE TPUrOHOMETPUYECKNE PYHKLNK;



* cBoboaHo NPUMEHATL annapaTt MmaTemMaTu4eCcKoro aHanumsa gna nccnegosaHuA (byHKLI.I/IVI N NOCTPOEHUA
FpaCt)VIKOB, B TOM YUCIe nccrieqosaHn4a Ha BbIMYyKIOCTb;

*  yMeTb NPUMEHSITb NPW PELLEHNM 3afa4 CBOWCTBA HEMpPepbIBHbLIX (YHKLUNIA.

Ucnonb3oBaTb ﬂpMOGpeTeHHble 3HaHUA U YyMEeHusa B ﬂpaKTVI‘-IeCKOﬁ OeATeNbHOCTU U NOBCeaHEeBHOMN
XU3HU Aana:

*  TEOPETUKO-MHOXECTBEHHOrO Ai3blka U 13blKa JTOrMKK AN ONUCaHWs peanbHbIX NPOLECCOB U SIBNEHWN,
npu peweHnn 3agay apyrmx y4ebHbix npeameTos;

«  [oKa3aTernbHbIX pacCyXAeHWI B CUTYaLMsIX NOBCEAHEBHOMN XXN3HWU, NPV PeLLUeHN 3a8a4 U3 ApYrmx
npeamMeToB;

o 3anncu, cpaBHEHUA, OKPYITEHNA YNCNOBbLIX AaHHbIX pearibHbIX BEJIMYNH C UCNOJ1Ib30BaHNEM pPa3HbIX
CUCTEM U3MEPEHNA,

« onpegeneHus no rpacgmkam 1 UCNoNb30BaHWUs NPU peLLEHNs NPUKNAAHbIX 3a4a4 CBOWCTB pearbHbIX
MPOLECCOB U 3aBUCUMOCTEW (HaMbornblUne ¥ HaUMEHbLUME 3HAYEHUS, MPOMEXYTKM BO3pacTaHus 1
yObIBaHUS PYHKLMW, MPOMEXKYTKIN 3HAKOMOCTOSIHCTBA, aCMMMTOTbI, TOYKM Nepernda, nepuog v T.n.);

° MHTEPNpETUPOBAHUA CBOWCTBA B KOHTEKCTE KOHerTHOVI ﬂpaKTMHeCKOVI CuUTyauunu;

« onpeneneHns rno rpadukam NpocTeNLLMX XapakTepUCTUK Nepuoanvecknx npoLeccos B bronoruu,
9KOHOMWKE, My3blke, paauocBsaA3mn 1 ap. (amnnuTtyaa, nepvog v T..);

o pelweHna npuknaaHbiX 3agad U3 ouonoruu, (*)I/I3I/IKI/I, XUMUN, SKOHOMUKUN N OPYTrUX npeameTos,
CBA3aHHbIX C UccnenoBaHMeM XapakTepuCcTuk npoueccoB; MHTeprnpeTnpoBaHnaA nojly4eHHbIX
pe3ynbTaToB,;



NpakTn4eCKnx pacyeTon no cbopmynaM, C ncnosb3oBaHMEM TMpun HeobxoanmMocTu CcnpaBOYHbIX
MaTtepuarnoB, KanbKyJldaTopa, KOMMNboTepa; NOCTPpoeHUnA n nccneaoBsaHunsa I'IpOCTeVILIJI/IX

MaTemMaTU4eCKNX Mogernen;
onncaHuna n nccnegoBaHnAa ¢ NOMOLLBIO U3y4YaeMbliX NOHATUN peanbHbIX 3aBMCUMOCTEN; MHTEpnpeTaunn

pe3ynbTaToB PeLleHUs 3aaa4y C y4eTOM OrpaHNYeHI, CBA3aHHbIX C pearnbHbIMY CBOMCTBaMM
paccMaTpuBaeMbIX NPOLECCOB U SIBINEHNI;

peleHna reomeTpmn4eckux, (*)I/I3I/I‘-IeCKI/IX, OKOHOMUYECKUX N OPYrnx NnpuknagHbixX 3agad, B TOM 4Ucre C
ncnoJsib3oBaHMeM npu HeobxoanmMocTu CnpaBO4HbIX MaTepuaros.

Moaynb «eomeTpusa»

OGyuvatowmnca HayumTcs:

MOHUMAaTb 3HAYEeHVEe FeOMETPUN Afs PeLleHns 3a4a4d, BO3HUKaIOLWMX B TEOPUUN U B NPAKTUKE; LUNPOTY
NPUMEHEHUsI rEOMETPUYECKNX 3HAHWIA K aHanu3y 1 UccrneaoBaHuio pearbHbIX NpeaMeToB U SBMEHUI B
npupoae n obLecTse;

MOHUMaTb 3Ha4YEeHME NPaKTUKN U BONPOCOB, BO3HWKAIOLLMX B CAMOW reoMeTpum, Ans hOpMUMpOBaHUS 1
pa3BUTUS FTEOMETPUU Kak MaTEMaTUYECKON HaYKU;

MMEeTb NpeacTaBiieHNA O BOSMOXHOCTU reoMmeTpun ana onncaHna CBOWCTB peanbHbIX NpegmMeToB U NX
B3aMMHOI0O pacrnosioXeHusa;

0CO3HaBaTb POSib aKCMOMAaTUKN B reOMETPUN; BO3MOXHOCTb MOCTPOEHUSI FEOMETPUYECKNX TEOPUIA Ha
aKCMOMaTNYEeCKON OCHOBE; 3HaYeHMe akCMOMAaTUKU AN ApYrux obnacTei 3HaHUs U AN NpaKTUKK;

pasnuyaTb TpeboBaHus, NpeabsaBnseMble K JokasaTenbCcTBaM B reoMeTpun, anrebpe, eCTeCTBEHHbIX,
couManbHO—3KOHOMUYECKUX U TYMaHUTaPHbIX Haykax, Ha NpakTUKe;

nccrnefoBaTb YepTEXU, BKIOYAs KOMGUHaLUUK uryp, UsBnekaTtb, MHTEpNpPeTMpoBaTh U
npeobpasoBbiBaTb MHGOPMaLMIO, MPEACTaBMNEHHYIO Ha YepTexax;

peluaTb 3a4a4n reoMeTpUYECKOro coaepkaHusi, B TOM YMCIE B CUTYaLMSIX, KOraa anroputM pelleHnst He
crieayeT siBHO M3 YCIoBUSI, BbINOMHATL HEOGXoANMble ANs PeLIeHUs 3a4a4v OONONHUTENbHbIE
MOCTPOEHUSI, UCCNEA0BATb BO3MOXHOCTb MPUMEHEHMS TEOpeM 1 (hopMyIl ANS peLleHns 3aday;

yMeTb (hOpMynMpoBaTh M A0Ka3blBaTb reOMETPUYECKUE YTBEPKAEHUS;

MMeTb npeactaBiieHnsA 06 akcmnomax CTepeoMeTpumn n cneacTtBmnax N3 HUX U ymeTb NpUMeEHATb X Npu
pelweHnn 3agay;

MMETb npeacTtaBrieHne O CKpelnBatroLlnxca npAamMbiX B MPOCTPaHCTBE N YMETb HaxoAuTb yromn u
paccTosaHne mexay HUMu;

NPUMEHATL TEOPEMbI O MaPanenbHOCTU NPSIMbIX U NIIOCKOCTEN B MPOCTPAHCTBE NpW peLLeHU 3agay;
YMeTb NPUMEHSTb NapannenbHoe NPOEKTMPOBaHME ANst U300paXeHus uryp;
yMeTb NPUMEHATb NEPNEHAMKYNSIPHOCTM NPSIMO U MAOCKOCTU NPUY peLleHun 3agay;

BraAeTb NOHSATUAMW OPTOroHanbHOe NPOEKTUPOBaHME, HAKIOHHbLIE U X NPOEKUMU, YMETb NPUMEHSITh
TEeopeMmy O Tpex NeprneHaMKynspax npu peLueHny 3aaav;



+  BNageTb NOHATMSIMU paccTosiHME Mexay urypamMmu B NpocTpaHCcTBe, obLWuiA NnepneHamKynsap AByxX
CKPELUMBAOLLNXCS NPSAMbIX 1 YMETb NPUMEHSITb UX NPKY peLleHnn 3aaavy;

° BnageTb NMOHATUEM Yron Mmexay I'IpﬂMOI7I M NITOCKOCTbIO N YMETb NPUMEHATbL €ro rnpu peeHnn 3agay,

* BnageTb MNOHATUAMMU ﬂByrpaHHbIVI yron, yron mexay nyoCcKoCtaMHn, nepneHankynapHble NOCKOCTU U
YMEeTb NPUMEHATb UX MNMPU pelleHnn 3aaay;

+  BNageTb NOHATMSIMM KacaTerbHble NPSIMbIE U MIIOCKOCTM U YMETb NPUMEHSATb MX NPU pelleHnn 3agay;
pacno3HaBaTb Ha YepTexax 1 MoAEensX NPsIMOM U HAKIOHHBIN Napannenenunes, NPsIMyo U HaKIMOHHYO
NpU3Mbl, NUpaMmay, yCEYEeHHyo nupamuay, NpaBuIbHy0 NpU3aMy U NMpamuay; COOTHOCUTL 3TU
TPEXMEpPHbIE 00BEKTBI C UX ONMCaAHUAMMU, U30bpakeHmaMn; O n3obpaxkaTb NPAMON U HAKMOHHbIN
napannenenunes, NPSMyH Y HaKMOHHYO NPU3Mbl, TMpaMuay, YCeYeHHy nupaMmuay, NpaBunbHYyHo
npuamy 1 nupamuay; O CTPOUTbL CEYEHUsI MPSAMOrO W HaKINoOHHOro napannenenunenos, NPAMoN 1
HaKMOHHOW NPU3M, NMpaMuabl, yCeYEHHON NUpamMmnabl, NpaBUIIbHON NPU3Mbl U NMPaAMUAbI;

+  pasnuuaTtb M aHanM3npoBaTb B3aUMHOE PAcnofIoKeHNe OCHOBHbLIX MHOTOrPaHHMKOB B NPOCTPaHCTBE;
*  BblYMCNISTb NJoLaab NOBEPXHOCTM NPSIMOrO U HAKMOHHOIO NapannenenMnenos;

*  BbINWCMSATH MNiowaab NOBEPXHOCTM NPU3MbI;

*  BbINWCMSATH MNoLWaab NOBEPXHOCTM NpaMUabl U yCeYEeHHON NnpaMuabi;

*  UMeTb NpeAcTaBrieHVe O Teopeme Jinepa, NPaBuIIbHbIX MHOTOTPaHHMKaX;

+  CTPOWUTb CeYeHMss MHOrOrPaHHMKOB C UCMOSb30BaAHMEM Pa3nNYHbIX METOAO0B, B TOM YMCe U MeToaa
crnenos.

OO6y4arowmncs NONy4YUT BO3MOXHOCTb HAYYUTbLCSH:

*  VMeTb NpeacTaBneHve 06 akcMoMaTU4YeckoM MeToAE;

+  BrageTb NOHATUEM reoMeTpUYeckne MecTa To4ek B MPOCTPaHCTBE M YMETb MPUMEHSATL UX AN peLleHns
3apav;

*  YMeTb NMPUMEHSTb ANA PELLEHMs 3a4a4 CBOMCTBA MIIOCKMX U ABYrPaHHbIX YIOB, TPEXIPaHHOrOo yrna,
TEOpPEeMbl KOCMHYCOB 1 CUHYCOB Afsl TPEXTPaHHOIO YIna;

o MMETb npeacTtaBrieHne o nnowagn OpTOFOHaJ'IbHOIZ npoeKkunn;

*  UMeTb NpeAcTaBrieHVe O TPEXTPaHHOM Y MHOFOTPaHHOM YrIie U MPUMEHSTb CBOMCTBA MIIOCKMX YIiOB
MHOFOrpaHHOro yrmna npu peLlieHnn 3agay;

* BlnaaeTb NoHATMEM NepneHgnKyndapHoe cevdeHne npmn3mbl U YMETb NPUMEHATL €ro npu peeHnmn 3agavd;
° MMETb npeactaBlieHne o OBOWNCTBEHHOCTM npaBuibHbIX MHOIOrpaHHMKOB;

*  BageTb MNOHATUSMU LIEHTPANbHOE 1 NapansenbHOe NPOEKTUPOBAHNE U NPUMEHSATL UX NPU NOCTPOEHUMU
CeYEHNN MHOrOrpaHHUKOB METOA0M MPOEKLNNA;

*  UMeTb NPeACTaBreHNE O pa3BepTKke MHOTOrpaHHMKa U KpaTyailem nyTv Ha NOBEPXHOCTH
MHOrOrpaHHKa;

° YMETb pellaTtb 3agadn Ha NiIoCKOCTU MeTO4aMU CTepeoMeTpun.

Ucnonb3oBaTtb anOGpeTeHHble 3HaHUA U YyMEeHusAa B npaKTuquKoﬁ OeATeNbHOCTUN U NoBCceaHeBHOMN
XNU3HN Ansa.



onncaHnda pearnbHbIX CI/ITyaLI,VIIZ Ha A3blKEe reoMeTpun;

pelweHna npakTn4ecknx 3agay, CBA3aHHbIX C HAxXoXaeHnem reomeTpmnyeckmnx sesin4mH (I/ICI'IOJ'Ib3yFI npu
HeobXxoanMocTun CrnpaBO4YHUKN U TEXHNYECKUE CpeD,CTBa);

NOCTPOEHWU FrEOMETPUYECKUMU UHCTPYMEHTaMM (NMHENKA, YrONbHUK, LMPKYIb, TPAHCNOPTUP);

COCTaBf1EHNA C UCMNOJIb30BAHMEM CBOWCTB reoMeTpn4ecKkmnx cbmryp MaTemaTuyecknx mogenen ons
pelweHna 3aaad npaktnyeckoro xapakrepa v 3agad n3 CMexHbix gncumninH, nccrnegoBaHuAa
NoNy4YeHHbIX Mogenen un MHTEepnpeTaunn pesynbTtarTa.

11 knacc JInyHoCTHbIe

pe3ynbTaTbl:

BOCMUTaHNE POCCUIACKON rpaXaaHCKoOW MAEHTUYHOCTU: NaTPUOTU3Ma; FTOTOBHOCTU K CITYXXEHMIO
OTteyecTBy, €ro 3alinTe; 0CO3HaAHWUA POCCUNCKON WOEHTUYHOCTY B NOMMKYbTYPHOM COLIMYME; YyBCTBa
NPUYACTHOCTM K MCTOPUKO-KYIbTYPHOM OBLLIHOCTM POCCUMICKOro Hapoaa v cyabbe Poccuuy;

MUPOBO33pPEHNE, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKKU, 3HAYMMOCTM HayKW,
FOTOBHOCTb K Hay4YHO-TEXHUYECKOMY TBOPYECTBY, BNajeHne JOCTOBEPHOWN MHAbopMaLMel O NepeaoBbliX
OOCTMDKEHMSIX N OTKPBITUSIX MMPOBOW M OTEYECTBEHHOW HAYKW, 3aMHTEPECOBAHHOCTb B HayYHbIX 3HAHMSX
00 ycTponcTee Mupa u obLLecTBa;

rOTOBHOCTb W CMOCOBHOCTb K camMopasBuUTUio, caM006pa30|3aHmo M CaMOBOCIMNTaHNIO B COOTBETCTBUU C
obLeyenoBeYeCckMMM LLEHHOCTSIMN 1 ngeanamm rpaxgaHckoro obuecTBa;

FOTOBHOCTb U CNOCOBHOCTb K 06pa3oBaHnto, B TOM YMCIIe CaMOoobpa3oBaHuIo, Ha MPOTSXKEHUN BCEN
XM3HW; CO3HaTENbHOE OTHOLLEHME K HEMPEPbLIBHOMY 06pa30BaHUIo Kak YCIOBMIO YCMNELLHON
npodeccrnoHanbHOM 1 obLLECTBEHHOW AEATENBHOCTY;

opueHTauus 06y‘-lal0LLl,VIXCﬂ Ha peannsaunto No3UTUBHbLIX XXN3HEHHbIX NepCcnekTne, MHUUMATUBHOCTbD,
KpeaTnBHOCTb, TOTOBHOCTb U CnocoBbHOCTb K JINYHOCTHOMY camMoornpeaeneHuto, CNoCcoBHOCTbL CTaBUTb
Luernn n CTponTb XXM3HEHHbIE MI1aHbl,

FOTOBHOCTb K [JOTOBOPHOMY PErynMpOBaHUI0 OTHOLLEHWIA B FPynne Ui cCoumarnbHON OpraHn3aumu;
FOTOBHOCTb 0BYy4atoLMXCst K KOHCTPYKTUBHOMY Y4acTUIO B MPUHSATUW PELLEHWIA, 3aTparMBatoLmnx nx
npaea 1 UHTEPEChHI, B TOM YuCe B pa3fnnyHbIX (hopmax o6LECTBEHHON camoopraHu3aumu,
camoynpaBneHusi, OGLLECTBEHHO 3HAYMMOW AeATENBHOCTY;

0CO3HaHHbI BbIGOp ByayLleln npodeccum Kak nyTb 1 cnocob peanusaumm CO6CTBEHHbIX KU3HEHHbIX
MraHoB;

FOTOBHOCTb 0BYy4YatoLmxcsi K TpyA0BON NpodheccoHanbHOM AeSTENbHOCTM Kak K BO3MOXHOCTM y4acTus B
PEeLLEeHNMN NNYHbIX, OBLLIECTBEHHbIX, FOCYAAaPCTBEHHbIX, OOLLEHaLUMOHarNbHbIX NPOGneM;

HpaBCTBEHHOE CO3HaHMe n nosegeHmne Ha oCHoBe yCBOEHUA 0o0LLEeYenoBeYeCcKkmx LLEHHOCTEN,
TOJN1€PaHTHOIo CO3HaHuA 1 nosegeHns B NOJIMKYIbTYPHOM MUpe, roToOBHOCTU U CNocoBHOCTN BECTU
avanor ¢ gpyruMmm niogabmMum, 4octuratb B HEM B3aMONOHUMaHUA, HaxoOUTb obwme uenn n
COTpyaHu4aTb Ona nx OOCTUXEHUA;

pa3BUTNE KOMMNETEHUMI COTPYOAHNYECTBA CO CBEPCTHMKAMK, AeTbMM MIaALlero Bo3pacTa, B3pociibiMu B
obpasoBaTenbHOM, 00LWECTBEHHO NoNe3Hon, y4ebHo-nccnenoBaTenbCKon, MPOEKTHON 1 ApYrMx BUaax
[eAaATenbHOCTU.

YMEHUE SICHO, TOYHO, FPaMOTHO M3naraTe CBOM MbICMW B YCTHOW U MMCbMEHHOW peyu, MOHUMAaTb CMbICH
MOCTaBMEHHON 3afayu, BbiICTpanBaTb apryMeHTauuto, NpMBOAMTL NPUMEPbL! U KOHTPRPUMEPI;

npencraBsrneHne o MaTemaTu4eckomn HayKe KakK ccbepe YyernoBeYeckon aesaTenbHOCTH, 00 aTanax eé
pas3Butuda, o €€ 3Ha4YMmocCTn ons pa3BunTUA LnBUNn3aunin;



*  KPeaTMBHOCTb MbILLUMEHUS, MHALMATUBA, HAXOAYMBOCTb, aKTUBHOCTb MPU PeLeHN MaTemMaTUYecKux
3agay;

*  KPWUTMYHOCTb MbILLIIEHNS], YMEHME pacMo3HaBaTb NTOrMYECKNE HEKOPPEKTHLIE BbiCKa3blBaHUA, OTNIMYATL
rmnoTesy oT dakTa;

*  YMEHVe KOHTPONMPOBAaTb NPOLECC U pedynbTaTt y4ebHon MaTemaTu4eckon geatensHocTy; O
CNOCOBHOCTb K 3MOLMOHaNbHOMY BOCNPUATUIO MaTeMaTUYeCKMX 06 bEKTOB, 3afa4, peLleHunn,
paccy>}XaeHun.

MeTanpeaMeTHble pe3ynbTaThl:

PerynatusHbie YY[:



CMOCOBHOCTb CaMOCTOATENBHO OBHapyxMBaTb 1 hopMynMpoBaTh y4ebHyto Npobnemy; onpenensaTs Luenb
y4ebHON OenaTenbHOCTU, 3aaaBaTh NapaMeTpbl U KpUTEPUK, MO KOTOPLIM MOXKHO ONpeaenmnTb, YTO Lenb
OOCTUIHYTa; CTaBUTb U POPMYNMPOBaTb COOCTBEHHbIE 3a4a4M B 06pasoBaTenbHON AEATENBHOCTU U
KMU3HEHHbIX CUTyaUUsX; pasBMBaTb MOTUBbI M UHTEPECHI CBOEW NO3HaBaTENbHONM AESATENBHOCTHY,

*  OLEeHMBAaTb BO3MOXHble MOCMEACTBUSA OOCTUXEHUS MOCTaBNEHHON Lenn B 4eATenbHOCTU, COBCTBEHHOMN
XKM3HU U XKU3HW OKPY>KatoLMX Moaen, OCHOBbIBAsiCb Ha COOBPaXKEHUSIX STUKU U Mopanu;

*  CMOCOGHOCTb CaMOCTOSATENBHO NMaHUPOBaTb arlbTEPHATUBHbLIE NYTU AOCTUXKEHUS Lienel, 0CO3HaHHO
BblGMpaTh Hanbonee ahPeKTMBHbIE CNOCOOLI peLleHns y4ebHbIX U No3HaBaTENbHbIX 3a4a4; O
OLleHMBaTb Pecypchbl, B TOM YMCre BpeMs U Apyrne HemaTtepuarsbHble pecypchl, Heobxoaumble 4ns
[AOCTWXKEHWSI MOCTaBMNEHHOW Lienu;

° OpraHmM3oBbIBaTb SC*)C*)GKTVIBHbIIZ NOUCK pecypCoOB, HeobXxoaAMMBbIX O1S JOCTUXKEHUS MOCTaBEHHON LEenw;
° COnocCTaBNATb I'IOJ'IyL-IeHHbIIZ pe3ynbTaT OeATesNIbHOCTU C nocTaBfeHHON 3apaHee uelblo;

*  YMEHWe COOTHOCUTb CBOW AENCTBUS C MMAHUPYEMbIMU pe3yrnbTaTamu, onpeaensite Cnocobbl AeicTBuUiA B
pamKax npeanoXeHHbIX YCNoBUiA 1 TpeGoBaHWiA;

*  YMEHME OCYLUECTBISITb KOHTPOSIb MO 06pasLy M BHOCUTL HEOOXOANMbIE KOPPEKTMBLI B COOTBETCTBMM C
N3MEHSIOLLENCA CUTyaumnen;

+  CMNOCOGHOCTb afeKBaTHO OLIeHNBATbL NPaBUMNBHOCTL UIN OLLMGOYHOCTb BbINOMHEHNS y4ebHol 3agaun, eé
0OBEKTUBHYIO TPYAHOCTb U COBCTBEHHbBIE BO3MOXHOCTU €€ pelleHNs;

«  YMeHue onpenensaTb NOHATUSA, co3AaBaTbh 0600LIEHNS, yCTaHaBNMBaTbL aHanoruum, knaccuguumposaThb,
caMOoCTOATENbHO BbIONPaTh OCHOBAHMUSA M KpUTEPUN AN KnaccuduKkaumy,

° yMeHune yCctaHaBmBaTb NPUYNHHO-CNEeACTBEHHbIE CBA3U; CTPOUTb JIOrMYECKME pacCyXXaeHu4,
YMO3aKIto4eHnA (I/IH.D,yKTVIBHbIe, OeayKTuBHbIE U NO aHaJ'IOFI/II/I) 1 BblBOObI,

o YMEHUA co3aaBaTb, NPUMEHATb U npeo6pa303b|BaTb 3HaKoOBO-CMMBOJIMYECKMNE cpeacTtsa, Moaenn n
CXeMbl Ona peweHna y‘-le6HbIX M NO3HaBaTes1bHbIX 3a4au.

MosHaBaTenbHble YY[:

«  dopmupoBaHme y4yebHoM 1 obLLEeNoNb30BaTENbCKON KOMNETEHTHOCTM B 061acTy MCMNONb30BaHMs
MHOPMALMOHHO-KOMMYHUKALNOHHBIX TexHONornn (MKT-koMneTeHTHOCTR);

*  nepBOHauYanbHble NpeacTaBneHns o6 naesx u o MeTogax MaTeMaTuky Kak 06 yHMBepcanbHOM si3bike
HayKu U TEXHWKM, O CPEACTBE MOAENNPOBaHUS SABINIEHUIA U NPOLIECCOB;

*  YMeHMVe BMAETb MaTeMaTU4ecKyto 3agadvy B KOHTEKCTE NpobnemMHon cutyaumm B Apyrux AMCUMNIMHax, B
OKPY>KatoLLEMN XN3HU;

*  MOWCK U HaxoXaeHne 0606LLEHHbIX CNOCOBOB peLLeHNs 3agaY, B TOM YUCIE, OCYLLLECTBEHUE
pa3BepHyTOro MHPOPMAaLIMOHHOIO NOMCKa N MOCTAHOBKA Ha €ro OCHOBE HOBbIX (Y4EOHbIX 1
nosHaBaTesbHbIX) 3aday;

*  KPUTUYECKOE OLEHMBAHUE U UHTEPNPETMPOBAHME NHDOPMALIMK C pasHbIX NO3WLUIA, pacrio3HaBaHWe u
hmKCMpoBaHUE NPOTMBOPEYUNS B MHPOPMALIMOHHBLIX MCTOYHMKAX;

*  MCMNOMb30BaHUE pasnUYHbIX MOOENbHO-CXeMaTUYeCKUX CPeAcTB AS1s NpeacTaBeHns CyLeCTBEeHHbIX
CBS3e N OTHOLLEHUI, a@ Takke NPOTMBOPEYMUIA, BbISIBIIEHHbLIX B MUH(POPMALNOHHbBIX UCTOYHUKAX;

s HaxoXgeHue 1 NPUBOL KPUTUYECKUX apryMEHTOB B OTHOLLIEHUM AENCTBUIA U CYXKOEHWIA OPYrOro;
CMOKOMHOE 1 pa3yMHOE OTHOLLEHUE K KpUTUYECKUM 3aMevaHNsIM B OTHOLLEHUM COBCTBEHHOTO CYXXAEH S,
paccMoTp UX KaK pecypc COOCTBEHHOMO pasBUTUS;

+  BbIXO[ 3a paMKu y4eBGHOro npeameTa 1 oCyLLECTBIEHNE LieneHanpaBneHHOro NoMcka BO3MOXHOCTE
ANS LUMPOKOro NepeHoca CPeacTs U CrnocoboB AeiCTBUS;



BbICTpavBaHve MHanBUAyanbHon o6pasoBaTesibHON TPAeKToOpMK, C y4eTOM OrpaHUYEHUst CO CTOPOHbI
APYIX Y4aCTHMKOB M pecypCHbIE OrpaHUYeHUs];

YMEeHNe MEeHATb N yaepXunBaTtb pa3Hble no3nunn B Nno3HaBaTesbHOM AeATerNbHOCTY;

yMeHVe NoHMMaTb 1 UCMONb30BaTb MaTeMaTUYeCKMe CpeacTBa HarnsAHOCTU (PUCYHKK, YEPTEXM, CXEMBI
W 4p.) Ans unncTpaumm, MHTepnpeTaummn, apryMeHTaumu;

yMeHVe BblABUraTb rmnotesbl Npy peLleHnmn y4ebHbix 3agay 1 NOHUMaHUs HeoGXoAMMOCTM UX NPOBEPKU;
u| MOHUMaHME CYLLHOCTV anropuTMUYECKMX NpeanucaHnin 1 yMeHusi enNcTBOBaTb B COOTBETCTBUM

C nNpeanoXeHHbIM ariropuTMOM;

CcnocobHOCTb nnaHnpoBaTb N OCYLLECTBIATb OEeATENIbHOCTb, HAaNnpaBliEHHYIO Ha pelleHne 3agavd
nccnenoBaTesnibCKoro Xxapakrepa.

KommyHukatuBHble YY[:

pa3BUTME CMNOCOBHOCTUN OCYLLIECTBNSATL AENOBYH KOMMYHMKaLUMIO Kak CO CBEPCTHMKaMMU, Tak 1 CO
B3pOCnbIMM (Kak BHYTpY o6pa3oBaTenbHONM opraHu3aumm, Tak 1 3a ee npegenamu), nogbmpatb
napTHEPOB Asi AENOBON KOMMYHUKALIMN UCXOOS U3 COOBPaXXeHU pe3ynbTaTMBHOCTM B3aMMOAENCTBIUS,
a He NMUYHbIX CUMMNaTUiA;

MpU OCYLLIECTBIEHUN TPYNMNOBON paboThl ObITb KAk PYKOBOAMTENEM, TaK U YNTeHOM KOMaHObl B pasHbIX
pornsix (reHepaTop uaen, KpUTUK, UCTIONHUTENb, BbICTYNatoLLMIA, 3KCNeEPT 1 T.4.);

KOOPAMHUPOBaHME 1 BbINOSTHEHME paboTbl B YCIOBUSIX peanbHOro, BUPTYanbHOro U KOMOMHMPOBaAHHOIO
B3aUMOAEeNCTBUS;

pa3BepHyTOE, NNIOrmM4Hoe N TO4HOE U3roxXeHne CBOEWN TOYKM 3peHNA C NCNOoJNib30OBaHNEM al€KBATHbIX
(yCTHbIX n I'II/ICbMeHHbIX) A3bIKOBbIX CPEACTB;

pacrnosHaBaHne KOHMPIMKTOrEeHHbIX CUTyaunin U NpeaoTepaLleHne KOH(NMKTOB OO UX akTMBHOM dasbl,
BbICTPanBaHve A4enoBov  06pa3oBaTenbHON KOMMYHUKaLMK, n3beras MMYHOCTHBLIX OLLEHOYHbIX
CYXOEHUI.

Moaynb «Anrebpa un Ha4yana MaTremMaTM4eCcKoro aHanusa»

BbINyCKHUK HayuuUTCs:

0CO3HaBaTb 3HAYeHMEe MaTeMaTUYeCcKo HayKn AN pelleHns 3aaad, BO3HUKaLWMUX B TEOPUN 1 B
npakTuKe; LUMPOTY M B TO e BPEMSI OFPaHNYEHHOCTb MPUMEHEHUSI MaTEMaTUYECKNX METOAOB K aHanun3y
1 UCCreaoBaHMIo NPOLIECCOB U ABINEHUIA B Npupoae 1 obLiecTse;

Ha OCHOBE MaTeMaTU4eCKMX 3aKOHOMEPHOCTEN B NPUPOAe XapakTepuaoBaTb KPacoTy M COBEPLLEHCTBO
OKpY>KaloLLLEro Mupa 1 Npov3BeaeHNin UCKYCCTBa;

OCO3HaBaTb 3Ha4YeHue NPakTukKm n BoONpocos, BO3HUKAKOLWNX B camMmon matemaTuke, ans (bOpMVIpOBaHI/IFI
N pa3BnTUAa MaTemaTnyeckomn HayKu1; UCTOPUIKO pa3BUTUA NOHATUA YUCNA, CO30aHUA MaTeMaTU4ECKOro
aHarnmaa,

OCO3HaBaTb 3Ha4YeHne naewn, MeTodoB 1 pe3ynbTaToB anredpbl U MaTemaTUyeckoro aHanuaa ans
NOCTPOEHNA Mofernen pearbHbIX NPOLUECCOB U CUTYaLNn; YyHUBEPCAribHbIA XapakTep 3aKOHOB FOrMKU
MaTeMaTUYECKNX PACCY>KOEHUN, UX MPUMEHNMOCTb BO BCEX 00acTaX YernoBevyeckon AesaTenbHOCTY;

NOHMMAaTb pasnnyne TpGGOBaHMIZ, npegbaBndeMblX K OKa3aTesibCTBaM B MaTeMaTuke, ECTECTBEHHbIX,
counanbHO—3KOHOMUYECKUX N TYMaHUTAPHbIX HAayKaXx, Ha NPaKkTUKe;



pa3BuBaTb NpeAcTaBlieHre 0 BEPOATHOCTHOM XapaKTepe pasryHbIX NPOLIeCCOB M 3aKOHOMEPHOCTEN
OKpY>KatoLLLEero Munpa;

“cnonb3oBaTb OCHOBHbIE METOAbI AOKa3aTeNbCTBa, MPOBOAUTL 40Ka3aTeNbCTBO U BbIMOSHATH
OMpPOBEPXEHUE;

NPUMEHATb OCHOBHbIE MEeTObl pelleHNndA MmaTeMaTU4eCKmnxX 3anay;

NPUMEHATb I'IpOCTeI7ILLII/Ie nporpamMmmMHble cpeactBa U 3AJIEKTPOHHO-KOMMYHUKaUMOHHbIE CUCTEMbI NMPU
peweHnn matemMaTn4eCcKkmnx 3agay;

NoNb30BaTbCA NpPpUKNagHbIMU nporpamMmmamMmm n nporpaMmmamMmm CUMBOJIbHbIX BbIUMCNIEHNIN OANS
nccnenoBaHnsa maTemMaTUYECKNX OOBEKTOB;

MMETb NpeacTtaBlieHne O BKNnage BblAaloWLMXCA MaTeMaTUKOB B Pa3BUTUE HAYKU;
NOHMMATb pPOJib MaTeMaTukKn B pa3BUTUn Poccuu;

cBOGOAHO OMepupoBaTh MOHATUSIMU: YpaBHEHWE, HEPABEHCTBO, PABHOCUITbHbIE YPABHEHMWS U
HepaBeHCTBa, ypaBHeHWe, ABMSOLLEeecs CreaCTBUEM APYroro ypaBHEHWS!, ypaBHEHWUS, pPaBHOCUMbHbIE
Ha MHOXXECTBE, paBHOCUITbHbIE NPeobpasoBaHns ypaBHEHWI;

pellaTtb pasHble BUAbl yPaBHEHWI N HEPABEHCTB U UX CUCTEM;

OoBJlageTb OCHOBHbIMU TUMAMWM NOKa3aTeENbHbIX, norapmcbmmqecmx ypaBHeHwZ N HepaBeHCTB U
CTaHOapTHbIMKU MeTOAaMU NX peLueHMVI N NMPUMEHATb X NPU peLlleHnn 3aaav,

MOHUMaTb CMbICIT TEOPEM O PABHOCUITBHBIX M HEPABHOCUITbHBLIX NPe06Pa30BaHUSX YPABHEHWI U yMETb
NX [oKasbiBaTh;

BrnageTb MeTO4aMUN PeLLeHNsi ypaBHEHUI, HEPABEHCTB U X CUCTEM, YyMETb BblbMpaTh MeToq pPeLUeHUs n
060CHOBLIBaTb CBOM BbIOOP;

MCronb30BaTb METO MHTEPBANOB AJS PELLUEHNS HEPABEHCTB, B TOM YMcre APO6OHO-paLnoHanbHbIX 1
BKITOYAKOLWNX B ce6S MppaLMoHarnbHble BbIPaXXeHWs;

peluaTb anrebpanyeckne ypaBHEHUS U HEPABEHCTBA U UX CUCTEMbI C MapamMmeTpamm anrebpanyeckum u
rpacpmyeckum meTogamu;

cBOOOAHO MCNONb30BaTh TOXAECTBEHHbIE NPeobpa3oBaHns NPU peLUeHn YpaBHEHUIN N CUCTEM
YpaBHEHWI;

BrafeTb NMOHATMSIMU NokasaTernbHas (OyHKLUMSA, SKCMOHEHTA; CTPOUTL UX rpaddunkn U yMeTb MPUMEHSTb
CBOICTBaA NnokasaTtesibHON OyHKLMM NpW peLeHnn 3aaav;

BNnageTb NOHATUEM norapmdmmyeckas pyHKUNS; CTPOUTb ee rpadmk n ymeTb NPMMEHSTbL CBOWCTBA
norapnmmnyeckon yHKLUMM Npu peLleHnun 3agay;

NPUMEHATL NPY peLleHnn 3aaad npeobpasoBaHns rpadomKoB YHKLMI;

CTPOUTL rpacukn N NPUMEHNATL K PELLIEHMIO 3a4ady, B TOM YMCIE C NapaMeTpoM;

BNageTb NOHATUAMM NepBoobpasHasa yHKLUNS, ONpeaeneHHbIA MHTerparn;

NpuMeHNaTb TeopeMy HbtoToHa—-JlelbHMLa 1 ee cneacTBust ANs pelleHuns 3agav;

BNageTb OCHOBHLIMU MOHATUAMUN KOMOMHATOPWKN 1 YMETb X MPUMEHATL NPU PeLLIeHUN 3agay;
UMeTb NpeacTaBneHne ob ocHoBax TeEOPUN BEPOSTHOCTEN;

onepupoBaTh NOHATUAMMU: YacToTa U BEPOSTHOCTb CODObLITUSA, CyMMa M NPou3BedeHNe BepOATHOCTEN,
BbIYMCMATL BEPOATHOCTU COOLITMIN Ha OCHOBE NoacyeTa Ynucna UcxXoaos;



onepunpoBaTtb OCHOBHbIMU ONMUCaTENbHbIMU XapakTepUCTnkamm YMcrioBoro Ha60pa, NOHATMEM
reHeparibHasd COBOKYMNHOCTb U Bbl60pKOI7I N3 Hee,;

MMETb npeactaBrieHne 0 JUCKPETHBLIX N HENPEPbLIBHbIX CJ'Iy‘-IGVIHbIX BennynHax n pacnpegeneHuax, o
HEe3aBUCUMOCTU CJ'Iy\-IaIZHbIX BEITMYUH;

MMETb npeactaBrieHne o MmateMaTn4eCKoMm oXxXngaHmm n amcnepcun CJ'Iy‘-IaIZHbIX BEeJTNYUH;
MMETb NpeacTtaBrieHne 0 COBMECTHbIX pacrnpeaeneHnax cnyanlelx BeJTNYUH;

NOHMMATb CYyTb 3aKOHa BonbLNX Yncen u Bbl60p0‘-IHOFO MeToaa namMepeHus Bepo;ITHOCTeVI; 0
MMETb npeacrtaBrieHne o HopmMaribHOM pacnpeneneHnn n npuMmepax HopmMaribHO pacnpeneneHHbIX
CﬂyanIHbIX BEJTNYUH;



NUMEeTb NPeACTaBleHNE O KOPPENSALNM CryYalHbIX BEMNUYNH;
*  pelwatb pasHble 3a4a4M NOBbILIEHHOW TPYAHOCTH;

* aHanmanpoBaTb ycrnoBue 3agadu, Bbl6|/|paTb onTuMarsbHbIN MeTos, peweHuna 3agayun, paccmatpueas
pas3nnyHble MeToabl;

s CTpOMUTb MOJENb pelLleHns 3aaa4dun, NPOBOAMTb AoKa3aTeNbHbIe PacCyXAeHUs Npy pelleHun 3agayu; O
pewaTtb 3agauu, Tpebyowme nepebopa BapnaHToB, MPOBEPKM YCIOBUIA, BbIGOpa ONTMMaribHOro
pesynbTaTa;

* aHannsnpoBaTb U UHTepNpeTupoBaTh NOJIy4EeHHbIE peLLEeHNA B KOHTEKCTE YCINOBUA 3adauyn, BbI6VIpaTb
pelweHuna, He nNpoTnBopeYvallne KOHTEKCTY,

*  nepeBoAWTb MPU peLleHnn 3agaydmn MHpopMaLmio U3 OgHOV PopMbl 3anUCK B APYryto, UCMONb3ys Npu
HeobXoANMMOCTUN CxeMbl, Tabnuubl, rpadouk1, AMarpaMmmbl.

BblnyCKHMK nony4ynT BO3IMOXHOCTb HayunTbca: 0 pa3BuTb NpeacTaBfieHne 0 Yncne 1 YUCroBbIX cUcTeMax

OT HaTypalibHbIX 00 OEeNCTBUTESbHbIX YUCEN; O ponn BbIYUCIEHNIN B YENOBEYECKON NPakKTUKe,

«  cBOGOAHO BbINOSHATL TOXAECTBEHHbIE NPe06pa3oBaHMUs NIOrapnMUYECKNX U CTENEHHbBIX BbIpaXXeHui; O
CcBOGOAHO onpeaensaTb TUM U BbiGMpaTb MEeToA peLleHnst nokasaTenbHbIX U ForapuMU4ecKmx
ypaBHEHUI N HEPABEHCTB, MPPaLMOHabHbIX YPaBHEHU U HEPABEHCTB, UX CUCTEM;

+ cBODOAOHO pellaTb CUCTEMbI IMHENHBLIX YPaBHEHWIA;
*  peluaTb OCHOBHbIE TUMbl ypaBHEHWI U HEPABEHCTB C NapameTpamu;
*  OnepupoBaTb MNOHATMEM NepBOOBPA3HON PYHKLUK ANS pelleHns 3aday;

* OBnageTb OCHOBHbIMU cBeaeHUsiMu1 06 uHTerpane HototoHa—JlenbHmua n ero npocTenmnx
NPUMEHEHUSX;

*  YMETb BbINOMHATb NPUBNVKEHHbIE BbIMUCTIEHNS (METOAbI PELUEHNST yPaBHEHUIA, BbIYMCIIEHNS
onpeAeneHHoro nHTerpana);

*  YMeTb NMPUMEHSTb NMPUIOXEHNE NPOM3BOAHON M ONpeAeneHHOro MHTerpana K peLueHunto 3aaay
€CTeCTBO3HaHUS;

* MMEeTb npeacTtaBliieHne O CTaTUCTUYECKMX rmnoTe3ax U npoBepke CTaTUCTMYECKOW rMnoTesbl, O
CTaTUCTUKE KpUTepud n ee yposHe 3Ha4MMOCTH;

o MMETb npeacrtaBrieHne o KognpoBaHuu, OBOWYHOM 3anucu, 4BOMYHOM aepese,

e BNageTb OCHOBHbIMW MOHATUAMM Teopum rpadoB (rpady, BepLunHa, pebpo, CTeneHb BEPLUVHbI, NYTb B
rpadpe) n ymeTb NPUMEHATb UX NPU PELLEHUN 3aaau;

*  MMeTb NpefcTaBreHne 0 AepeBbsaX U yMeTb NPUMEHATL NPY peLleHnn 3a4av;
* BnageTb NOHATUEM CBA3HOCTb U YMETb NPUMEHSITb KOMMNOHEHTbI CBA3HOCTM NPU peLleHnn 3adavy;
e YMeTb OCYLLECTBNATL NyT MO pebpam, obxoabl pebep 1 BepunH rpada;

*  MMETb NpeacTaBneHne o BbIGOPOYHOM KOIhpMLMEHTE KOPPENSLMN U NIMHENHON perpeccuu;

° MMETb npeacTtaBrieHne 0 CTaTUCTU4YECKNX rmnoTe3ax 1 npoBepke CTaTUCTMYECKON rMnoTessbl, O
CTaTUCTUKE KpUTepud n ee ypoeHe 3Ha4MMOCTH;



*  UMeTb NPeACTaBreHNe O CBA3N SMMUPUYECKMX N TEOPETUYECKMX pacnpeneneHnii;
*  UMeTb NpeacTaBneHne o KoapPoBaHUN, ABOMYHOWN 3anncy, ABOMYHOM AepeBe; BrnaaeTb NOHATUEM

CBA3HOCTb U YMETb NPUMEHATb KOMMOHEHTbI CBA3HOCTU NPU peLleHnn 3aaad.

Ucnonb3oBaTtb an06peTe|-|Hb|e 3HAHUA N YMEeHUA B npaKTqucxoﬁ AEeATEeNbHOCTU U NOBCeAHEBHOMN
XU3HU Ana:

+ [JoKasaTernbHbIX PACCY>XOEHMI B CUTyaLMsAX NMOBCEOHEBHOM XU3HU, MPU peLLeHnn 3aa4d U3 apyrmx
npeameToB; 0 COCTaBMNEHNS U peLLeHNs YPaBHEHWIA, HEPaBEHCTB, UX CUCTEM MpU peLleHnn 3aaad
APYrUX y4eOHbIX MPeAMETOB;

*  BbIMONTHEHUS OLIEHKU NPaBaonoaotus pesynbTaToB, NoNy4aeMblX NPU peLLeHnM pasnuYHbIX YpaBHEHUN,
HepaBEHCTB U UX CUCTEM NPU PELLEeHMM 3a4a4 APYruX y4eOHbIX NPeaMEeTOB;

*  COCTaBNEHWs U PeELLEHNst ypaBHEHWUI N HEPABEHCTB C NapameTpaMn Npu pelleHnn 3agady apyrux
y4eOHbIX MPeaMETOB;

° MCNoJ1Ib30BaHNA NporpaMmMHbIX CpeacTB Npu pelleHnn oTaenbHbIX KiacCcoB ypaBHeHI/IIZ M HepaBeHcTB; O
3anncun, cpaBHeHnA, OKpyrieHna YMCrnoBbiX AaHHbIX pealibHbIX BENMMYMNH C NCNOJ1Ib30BaHNEM pPa3HbIX
CUCTEM U3MEPEHUA;

« onpefeneHus no rpacdukaM 1 CNosib30BaHNUSA NPY peLLeHNst NPUKNaaHbIX 3a4ay CBOWCTB pearbHbIX
MPOLECCOB U 3aBUCUMOCTEW (HaMbOombLUME N HAUMEHbLUME 3HAYEHUS, MPOMEXYTKM BO3pacTaHus 1
yGblBaHMS (PYHKLMK, MPOMEXKYTKN 3HAKOMOCTOSIHCTBA, aCUMMTOThI, TOYKM nepernba, nepvod v 1.n.); O
onpeneneHus no rpacdukaM NPOCTENLLNX XapakTepUCTUK NePUOANYECKUX MPOLLECCOB B Bronoruu,
3KOHOMMUKE, My3blKe, paAMOoCBS3V U Ap. (amnnuTyada, nepuoa v T.m.);

* MHTEPNpETUPOBaHUA CBOWCTBa B KOHTEKCTE KOHerTHOIZ ﬂpaKTMHeCKOVI cutyauunu;

*  pelleHust NpUKnagHbiX 3agay u3 6uonorun, pUankKn, XMMmUmM, SKOHOMUKN 1 APYrux NpeaMeToB,
CBSI3aHHbIX C UCCIEA0BaHMEM XapaKTepUCTUK NMPOLIECCOB; MHTEPNPETUPOBAHMS MOMYYEHHbIX
pe3ynbTaToB;

*  MPaKTUYECKUX Pac4eToB Mo hopMyriam, C UCMOSb30BaHMEM MPY HEOGXOAMMOCTY CNPaBOYHbIX
maTtepuarnos, Kanbkynstopa, KOMNbloTepa;

*  MNOCTPOEHUS N UCCNeaoBaHUS NPOCTENLLNX MaTeMATUYECKUX MOdENEeN;
*  BbIMUCIEHUSI UM OLEHMBAHNS BEPOSITHOCTU COOLITUIA B pearibHOM XKNU3HU;
+ BblOOpa NoaxoasaLWero MetToaa nNnpeacTaBneHns u 06paboTkn AaHHbIX;

*  OMUCaHWs U UCCredoBaHUSA C NOMOLLBIO N3y4aeMblX MOHATUN pearnbHbIX 3aBucumocTen; O
WHTepnpeTaLunun pe3ynbTaToB peLleHns 3agay ¢ y4eTOM OrpaHNYeHnin, CBA3aHHbIX C pearnbHbIMU
CBOMCTBaMM paccMaTpuBaeMbIX NPOLECCOB U ABNEHWUN;

° peleHna reomeTpmndeckux, CbI/ISI/I‘-IeCKI/IX, OKOHOMUYECKUX U OPYrnx NpuknagHbiX 3agad, B TOM 4Hucne C
ncnosib3oBaHMeM npu HeobxoaAnMocCTH CnpaBO4HbIX MaTepuaros.

Moaynb «FeomeTpusi»

0



BbINyCKHUK HayuunTCs:

NMOHUMAaTb 3HAYEHME FEOMETPUN Aflsi PELLEHUS 3a4a4d, BO3HUKAIOLLMX B TEOPUUN U B NPAKTUKE; LUMPOTY
NPUMEHEHUSI rEOMETPUYECKUX 3HAHWIA K aHann3y 1 UccreaoBaHuto pearbHbIX NpeaMeToB U SIBEHWI B
npupoae n obLlecTBe;

NOHMMAaTb 3HaYeHue NPaKTVKU U BONPOCOB, BO3HUKAIOLLMX B CAMOV reOMeTpuu, Anst dOpMUPOBaHMS U
pa3sBUTUS TEOMETPUM KaK MaTeMaTUIYECKOW HayKu; UMeTb NPEeACTaBMNeHNss 0 BO3MOXHOCTU reoMeTpum
ANS OnMcaHns CBOWCTB pearbHbIX MPEAMETOB U UX B3aMHOIO PacnoNOXeHS;

OCO3HaBaTb pPOJib akKCUMOMAaTUKN B reoMeTpuni; BO3MOXHOCTb NOCTPOEHNA reOMEeTPUYHECKNX Teop|/|17| Ha
aKkCMomMaTmM4eCcKom OCHOBE; 3HaYeHNe akCUoMaTuKnN nsi apyrux obnacTen 3HaHus 1 ons NPaKTUKKU;

pas3nnyaTtb TpGGOBaHVIFI, npegbvaBnidemMble K OoKa3aTeslbCTBaM B reoMmeTpun, anre6pe, €CTeCTBEHHbIX,
counanbHO—3KOHOMUYECKUX N TYMaHUTAPHbIX HAayKaXx, Ha NPakTuKe;

BNnageTb reoMeTpnyeCcKMMm NOHATUAMKN NPU peLLEHUN 3a8a4y 1 NPOBeAEHMN MaTeEMaTUYECKNX
paccy>xaeHu;

camMocTosTeNbHO (hOPMYNMPOBaTh ONpeaerneHns reoMmeTpu4ecknx uryp, BoelgBuratb rmnotesbl O HOBbIX
CBOWCTBAXx 1 Npu3Hakax reomeTpuyeckmx comryp n 060CHOBbIBaTb UK onpoBepraTb ux, 06o6waTe unm
KOHKpPeTM3npoBaTb pe3ynbTaTbl HA HOBbIX Knaccax uryp, NpoOBOAMTb B HECIOXHbIX CryYasx
Knaccudmkaumo guryp no pasnnyHbiM OCHOBaHUAM;

nccnenoBaTb YepTEXU, BKIOYAs KOMOUHaLUK uryp, nsBnekaTtb, MHTEPNPeTMPOBaTh U
npeobpasoBbiBaTb MHOPMaLMIO, MPEACTaBMNEHHYIO Ha YepTexax;

pellaTtb 3a4a4n reoMeTpPUYECKOro CoaepXkaHusi, B TOM YMCIE B CUTYaLMSIX, KOraa anroputM pelleHnst He
criegyeT sSiBHO M3 YCoBMS, BbINOMHATL HEO6XoANMble AN peLleHns 3a4auv OONONHUTENbHbIe
MOCTPOEHUSI, UCCNEAOBATL BO3MOXHOCTb NMPUMEHEHMS TEOpeM U hopMyn ANs peLleHus 3aaay;

yMeTb (hOpMynNMpoBaTh M A0OKa3blBaTb FEOMETPUYECKUE YTBEPXKAEHUS;
BrafeTb NMOHATUSIMU BEKTOPbI U UX KOOPAUHATDI;

yMeTb BbINOMHATL onepaummn Hag BEKTOpamu;

MCnonb3oBaTh CKansipHOE NPOV3BEAEHNE BEKTOPOB NPU PELLEHUN 3aaav;

NPUMEHSITb YpaBHEHME NNOCKOCTU, (POPMYIY PacCTOSIHUS MeXAy ToYKamu, ypaBHeHue cdepbl Npu
pelLeHnn 3aaay;

NPUMEHSTb BEKTOPbI U METOA KOOPAMHAT B MPOCTPaAHCTBE NPU PELLEHUN 3a4au;

BrageTb NOHSATUAMM Tena BpalleHns (LMIMHAP, KOHYC, Wwap 1 cdepa), UX CeveHmst U yMeTb NPUMEHSITb
UX NPW peLLeHnn 3a8ay;

BnageTb NMNOHATUAMU KacaTellbHble NpAMble U NJITOCKOCTU U YMETb NPUMEHATb 13 NpU pelleHnn 3agav,;

MMETb npeactaBneHna o BNMMCaHHbIX N ONMNCaHHbIX ccbepax n yMeTb NPUMEHATL UX NPU peLleHnn 3agay,
O BJI1ageTb NOHATUAMU O6'beM, O6'beMbI MHOrorpaHHuKOB, TeJ1 BpaweHNA N NPUMEHATb X NpU peLleHnn
3agau;

MMETb npeacTtaBrieHne O pa3BepTKe UmMnmHgpa u KoHyca, niowann noBepxHoCcTn unnnHapa n KOHyca,
YMETb NPUMEHATb UX NPU peLleHUN 3aav;



* MMETb npeacrtasrieHne o nnowaan C(bepbl N yMEeTb NPUMEHATb ero npu peweHnn 3agay,
° YMETb pellaTb 3agadn Ha KOMOMHaUMK MHOrorpaHHMUKOB 1 TeJ1 BpalleHU4;

*  MMEeTb npeacTaBneHme o Nogodmm B NPOCTPaAHCTBE M YMETb peLlaTb 3a4a4vm Ha OTHOLEHME 0O LEMOB U
nnoLiazgen noBepxHOCTEN NOJOOHbLIX Uryp.

BbINyCKHMK MNOMY4YUT BO3MOXHOCTb Hay4YUTbCA:
s MPUMEHATb NpU peLleHnn 3aaad opMyrny pacCTOAHUSA OT TOYKU A0 NIOCKOCTY;
+  BrageTb pa3HbiMK cnocobamim 3afaHns ypaBHEHUS MPSAMON U YMETb NMPUMEHSTb UX NPY peLleHnn 3aaay;
*  HaxXOAMUTb PacCTOSIHME MEXAY CKpPeLLMBaoLWMMUCS NPSAMbIMA, 3a4aHHBIMU B CUCTEME KOOPAMHAT;

* NPUMEHATL NPU pelleHn 3aaay U oKa3aTesibCTBE TeOpEM BeKToprII7I mMeTon n Mmeton KoopauHat,

MMETb npeactaBrieHne o ABMXEeHNAX B MPOCTPaHCTBE: NapassersibHOM nepeHoce, CUMMETPUn
OTHOCUTEJ1bHO MNJI0CKOCTH, Ll,eHTpaJ'IbHOIZ cMMmmMmeTpun, noBopoTe OTHOCUTESNTbHO I'IpFIMOIZ, BUHTOBOW
CUMMETPUN, YMETb NPUMEHATb UX NMPU pelleHnn 3aaay;



*  MMeTb NpeacTaBneHns o npeobpasoBaHUM NOAoOKs, TOMOTETUN U YMETb NMPUMEHSITL UX NPU peLLeHn
3agay;

* MMETb npeacrtaBneHne o UnnnHgpn4eckmnx n KOHUM4eCKNX ce4eHudx;

*  UMeTb NpeAcTaBfieHVe O KacaloLmxcs cpepax u KOMOUHALMM Ten BpaLLEHUs U YMETb NPUMEHSITb KX
npu pelleHnn 3agavy;

° HaxoauTb O6BbEM napannenenunena n tetpasgpa, 3agaHHblIX KOOpANHaTamMm CBOUX BEPLLUUH;

° MMETb npeacrtaBrieHne 06 akcmomax obbema, NPUMEHATb d)OpMyJ'IbI 0b6bemoB npAMOYroJibHOro
napannenenunena, Nnpnu3Mbl 1 NnnpamMmunabl, TeTpasgpa npu peleHnn 3agay;

s MNPUMEHNATb TEOPEMbI 06 OTHOLLEHMSAX 0OGBEMOB NPY PELLEeHM 3a4av;

*  MPUMEHATb UHTerpan Ans BblYUCNEHNs 06 bEMOB 1 NMOBEPXHOCTEN Ten BpaLLeHUs], BbIYUCTIeHNs
nnoLaan cdepuyeckoro nosica u o6bema LWapoBoro cros;

*  YMeTb NPUMEHSTb hopMysibl 06BLEMOB MpY peLleHnn 3aay;

o YMETb pewlaTtb 3aga4vn Ha nNyioCKOCTU MeTogaMn CtepeoMeTpun.

Ucnonb3oBatb I1pVIO6peTeHHbIe 3HaHUA U YyMEeHusAa B ﬂpaKTVI‘-IeCKOﬁ OeATeNnbHOCTU U NoOBCegHEeBHOMN
XU3HU anA:

° onncaHna peanbHbIX CI/ITyaLI,VIIZ Ha A3bIKE reoMeTpun;

* pelweHna npakTn4ecknx 3agay, CBA3aHHbIX C HaxXoXaeHnem reomeTpmnyeckmnx seJindnH (I/ICI'IOJ'Ib3y$I npu
HeobxoanmMocTun CnpaBO4YHUKN N TEXHNYECKUNE Cpe,D,CTBa);

*  MOCTPOEHUN rEOMETPNYECKUMU MHCTPYMEHTaMM (NIMHENKA, YroNbHUK, LMPKYb, TPAHCNOPTUP);

° COCTaBf1EHNSA C UCMNOJIb30BAHNEM CBOWCTB reoMeTpnyecKkmnx d)l/lryp MaTemaTuyecknx mogenen ons
peleHna 3aaad npaktn4eckoro xapakrepa un 3agad n3 CMexHbix agncumninH, nccnegoBaHud
NOoNy4eHHbIX Mogenen un nHTepnpeTaunmn pesynbraTta.

CopepxaHue y4yebHoro npeameta
10 knacc Moaynb «Anre6pa n Ha4yana matemaTuyeckoro aHanusa» (78 yacos)
MoBTOopeHune maTtepuana 7-9 knaccoB (24aca)

nasa 1. NoBTOpeHue u paclwumpeHume ceegeHnin o hyHKLMM (74acoB)

Haunbonbluee n HaumeHbLlee 3Ha4YeHUa PyHKUMN. YETHbIE U HeYéTHLIE hyHKUMK. ocTpoeHme rpadnkoB
OYHKLMI C MOMOLLLIO reomeTpuyeckmnx npeodbpasoaHun. ObpatHasa pyHKUMS. PaBHOCUIbHbIE ypaBHEHUS U
HepaBeHcTBa. MeTof UHTEpPBArsoB.

MnaBa 2. CteneHHas cdyHKuus (14 yacos)
CrteneHHas pyHKUMA ¢ HaTypanbHbIM Nokasaternem. CTeneHHasa yHKLUS C LenbiM nokasaTenem.

o };r = n'n'; o o
OI‘Ipep,eJ'IeHI/Ie KOpHﬂ M — Oun ctTeneHn. q)yHKLLVlH W . CBOMCTBa KOpHﬂ M — O CTEeNneHun. OI‘Ipe,El,eJ'IeHI/Ie n
CBOWCTBA CTEMNEHU C paunoHarbHbIM NoKa3aTerem. MppaLl,l/lOHaﬂbele YpaBHEHUA. MeTOﬂ, paBHOCUITbHbIX
I'Ip606pa3OBaHVII7I and peUJeHVlH I/IppaLl,I/IOHaJ'IbeIX ypaBHeHI/II7I. |/|ppaLl,I/|0HaJ'|bele HepaBeHCTBa.



MaBa 3: TpuroHomeTpuyeckue cbyHkuum (21 yac).

PagvaHHasa mepa yrna. TpuroHomeTpudeckme oyHKLMM YUCIOBOro apryMeHTa. 3Haku 3Ha4YeHui
TPUroHoMeTpUYeCcKUX PYHKUUN. YETHOCTb N HEYETHOCTb TPUFOHOMETPUYECKUX OYHKUMIA. [epnoguyeckme

dyHKummn. CeorcTtea 1 rpadmkn OyHKUMIA FY=SINX J=COSX cpojicraa U rpadmkm oyHKLMIN

y=tgxy=ctg» OCHOBHbIE COOTHOLLEHMS MEXAY TPUrOHOMETPUYECKUMI (PYHKLIMSMU OHOTO U TOrO
xe
aprymenTa. Popmynbl crioxeHust. Popmynbl nprueeaeHns. ®opmMyrnbl IBOVMHOIO U NOMOBUHHOIO yrioB. Cymma u
PasHOCTb CUHYCOB (KOCMHYCcOB). PopMyrbl NpeobpasoBaHns NPOU3BEAEHMS TPUTOHOMETPUYECKMX PYHKLNIA B
CyMMmy.

FnaBa 4: TpuroHomMeTpuUyeckne ypaBHeHUs1 U HepaBeHcTBa (12 yacoB).

YpaBHeHUe cos x=b. YpaBHeHue sin x=b. YpaBHeHUs tg x=b n ctg x=b. PyHKUMWN y=arccos X, y=arcsin x, y=arctg
X W y=arcctg x. TpUroHomMmeTpu4eckme ypaBHeHUs1, CBOAsLLMECS K anrebpandeckum. PelueHne
TPUTOHOMETPUYECKUX YPaBHEHUI METOAOM Pa3foXeHUst Ha MHOXUTENW. PelleHne npocTenwmnx
TPUrOHOMETPUYECKNX HEPABEHCTB.

naBsa 5: NMpousBoagHas u e€ npumeHeHune (20 yacos).

MpeactasneHune o npegene yHKUMN B TOYKE N O HENPEPLIBHOCTM (OYHKLMM B TOUKe. 3agayvya O MrHOBEHHOM
CKOPOCTU 1 KacaTenbHON K rpadomky dyHKuuK. MNoHsaTue nponssogHomn, MNMpasuna Bbl4MUCNEHNS] NPOU3BOAHbBIX.
YpaBHeHUe kacaTenbHown. MNpuaHaku Bo3pacTtaHus 1 yobiBaHMA PyHKUMKN. TOYKM SKCTpeMyMa PyHKLMK.
MprMeHeHne NPon3BoaHON NPU HAXOXKAEHUN HAMDONbLLEro U HaUMeHbLLEro 3HadYeHu yHKumK. MNMocTpoeHne
rpacmkoB OyHKLUNNA.

MoBTopeHue (2 yaca)

YnpaxHeHUst Ansi NOBTOPEHUs Kypca anrebpbl M Hayan maTemaTtudeckoro aHanusa 10 knacca.

10 knacc

Moaynb «F'eomeTpusi» (58 yacoB)

NnaBa 1. BBeaeHue B ctepeomeTpuio (8 yacoB) OCHOBHbIE NOHATUS CTEPEOMETPUN. AKCUOMBI
ctepeomeTpun. CneacTens U3 akcmom ctepeomeTpun. MNMpocTpaHcTBEHHbIE hurypbl. HavanbHbie

npencraBneHnda 0 MHOrorpaHHuUKax. MeToa ceyeHun.

MaBa 2. NapannenbHocTb B npocTpaHcTBe (15 yacoB)

B3aumHoe pacnonoxeHue AByx NpsAMbIX B MPOCTpaHCTBE. [apannenbHOCTb NPSIMOM 1 MNAOCKOCTH.
MapannenbHoOCTb NnockocTen. MNMpeobpasoBaHusa uryp B NpocTpaHcTBe. MapannenbHoe NpoekTUpoBaHmeE.
CnpoeKTpyeM Ha NfoCKOCTb.

MaBa 3. NepneHANKYNAPHOCTb B NpocTpaHcTBe (26 YacoB)



Yron mexay npsiMbiMy B NpocTpaHcTBe. MNepneHankynsapHOCTb NPAMON U nnockocTu. MNepneHankynap u
HaknoHHas. Teopema o TpéX NeprneHaukynapax. Yron Mmexay npsiMon 1 NAoCcKOoCThI0. [ByrpaHHbIN yron. Yron
Mexay nrockocTamu. [nowaas opToroHansHOM NPoekUMM MHOroyrofnbHuka. «CtepeomeTpuyeckoe»
pacnonoxeHune AByX NPAMbIX.

naBa 4. MHororpaHHuku (15 yacoB)

Mpuama. Mapannenenunes. NMupamnaa. YceuéHHas nupamuaa. NnaToHoBbl Tena. feomeTpuyeckoe Terno.

UtoroBoe noBTOopeHue Kypca reomeTtpum 10 knacca (4 4yaca)

AKCHOMbI CTepeoMeTpumn U ux cnencteuns. MNMapannensbHOCTb NPAMBIX U MAOCKOCTEN. [NepneHankynsapHOCTb
NpsAMbIX U NnockocTen. MHororpaHHmku. MNnowaan 60KoBLIX MOBEPXHOCTEN NPU3MbI U NMMpaMUbI.

11 knacc Mogynb «Anre6pa n Hayana MaTeMaTM4ecKkoro aHanusa» (78 yacos)

MoBTopeHune matepuana 10 knacca (2 yaca)

MnaBa 1: NokasaTtenbHaa u norapugpmuyeckaa pyHkummn (24 yacos)

CTeneHb € NpoM3BOSbHBIM AENCTBUTENBbHLIM NokasaTtenem. lNokasaTtenbHasa dyHKUmMs. [TokasaTenbHble
ypaBHeHus1. lNokasaTenbHble HepaBeHcTBa. Jlorapmndm n ero ceorictaa. Jlorapudmmdeckas yHKLMA U ee
cBoucTBa. Jlorapudmudeckne ypasHeHus. Jlorapudpmudeckne HepaBeHcTBa. [1pom3BoaHbIE MOKa3aTebHON U
norapnmuyeckon OyHKLMUN.

MaBa 2: UHTerpan u ero npumeHeHue (9 yacos).

MepBoobpasHas. MpaBuna HaxoxaeHus nepsoobpasHon. MNnoLaab KpuBoNMHENHoOW Tpaneumn. OnpeaenéxHbIv
nHTerparn. BeluvcneHne obbemoB Ten.

naBa 3: dnemMeHTbl KOMGMHaTOpUKU. BUHOM HbroToHa (9 yacos).

MeTton matemaTudeckon nHaykuun. NepectaHoBkn. Pasmeluenuns. CoveTtaHns (kombuHaumm). BuHom HetoToHa.

naBa 4: dnemMeHTbI Teopuu BeposaTHOCTEN (9 YacoB)

Onepaumnm Hag cobbiTnsmn. 3aBncumblie 1 He3aBUCcUMble coObITUSA. Cxema bepHynnu. CrnydanHbie BENUYNHDI U
NX XapaKTepUCTUKM

MoBTopeHue (25 yacoB)



11 knacc Moagynb «l"'eomeTpus» (58 yacoB)

MaBa 1. KoopauHatbl 1 BeKkTOpbl B npocTpaHcTBe (14 yacoB)

[ekapToBbl KOOPANHATLI B NPOCTpaHCTBE. BekTopbl B NpocTpaHcTBe. CroXeHWE U BblYMTaHNE BEKTOPOB.
YMHOXeHMe BeKTopa Ha vncno. FomoTtetns. CkandpHoe npon3sBeaeHne BEKTOPOB. ['eomeTpnieckoe Mecto
TOYEK MPOCTPaHCTBA. YpaBHEHME NITOCKOCTU. YeTbIpEXMEPHbIN KyO.

MnaBa 2. Tena BpaLlieHusi (254acoB)

Unnueap. KomOrHauumn umnmHapa v npmambl. KOHyC. YCe4YéHHbIN KoHyc. KoMOrHaLmMm KoHyca 1 nupaMmmabi.
Cdbepa n wap. YpaBHeHue cdepbl. BsanmHoe pacnonoxeHue cepbl U NockocTn. MHOrorpaHHmKM,
BMMCaHHbIe B cchepy. MHOrorpaHHMKN, onucaHHble okono cgepbl. KomOuHaumm uunungpa un ccepsbl, KoHyca u
ccepbl.

aea 3. O6bémbI Ten. Mnowaab cdepbl (15 yacos)

O6bém Tena. dopmynbl 4N BblYMcNeHUs o6béMa npuamMbl. Popmynbl AN BblMUCAEHUA 0O BEMOB NUpaMnabl 1
yceuyéHHon nupammngbl. O6bEMBI Ten BpaweHus. MNMnowanb cdepobl. OnpegeneHne MmMHKOBCKOrO.

UtoroBoe noBTOopeHue Kypca reometpum 10-11 knaccoB (4 4yaca)

AKCMOMBI CTEpeOMEeTPUN 1 Ux cneacTtaus. MNMapannensHOCTb NPAMBbIX, TPSAMON 1 NockocTu. CkpelueBaroLmnecs
npsimble. MNapannensHoCcTb NockocTen. [NepneHanKynapHOCTb NPSAMON 1 NIOCKOCTU. Teopema o Tpéx
nepneHavkyndpax. Yron mexay npsamon 1 nnockocTbto. [ByrpaHHbii yron. MNepneHamkynsipHOCTb NOCKOCTEMN.
MHororpaHHukn: napannenenvnes, npuama, nupaMmuaa, nnoLwaan nx nosepxHocten. Linnuuiap, kKoHyc v wap,
nnowaam ux nosepxHocten. O6bLEMBbI Ten. BekTopbl B NnpocTpaHcTBe. [encTens Hag BekTtopamu. CkansipHoe
npoussedeHne BeKTOpoB. [ToBTOpeHMe Teopum 1 peLLeHre 3aday No BCeMy Kypcy reomeTpun.



TemaTtu4yeckoe nnaHnpoBaHue

10 knacc

Moaynb «Anrebpa u Hayana MaTeMaTM4eckoro aHanusa»

Ne ypoka

Tema paspgena, ypoka

Kon-Bo yacoB

NMOBTOPEHUE MATEPUAIA 7-9 KITACCOB

2

Anrebpaundeckne Opobu. YNpPOLLUEHNE BbIPaXKEHUN, COoAepKaLLnX|
KBagpaTHbIe KOPHM

1

PeuweHne ypaBHeHMI. PelleHne HepaBeHCTB

Magea 1: NTOBTOPEHUE U PACLUMPEHUE
CBEOEHUN O ®YHKLUUU

HaunbGonbLluee 1 HaumeHblLee 3HaYeHUsT OYHKLUMK. YETHbIE N HEYETHbIE
dyHKLUMM

MoctpoeHne rpadnkoB YHKLMIA C MOMOLLbIO FrEOMETPUYECKMNX

npeobpa3oBaHuii

BxopgHas koHTponbHas paboTa

O6paTHas dyHkums. ['padmk obpaTHON hyHKLUN

PaBHoOCUIbHbIE ypaBHEHUS. PAaBHOCUbHbIE HEPaBEHCTBA

MeToa MHTEpBanoB

©| 0| N o o

KonmponbHasi paboma Ne1

Mnaea 2: CTENEHHASA ®YHKUUA

10

CteneHHas (*)yHKLI,I/IFI C HaTtypalibHbIM NoKa3aTeseMm. CreneHHas
beHKLI,MFI C LuenblM nokasaTtenem

11

— 1T}
OnpepeneHwe kopHs n-it ctenenun. SyHkumm ¥ — VX | yx ceoiicTBa U
rpadoukm

12

CBowicTBa KOPHS 11— O CTENEHU

13

IMprmeHeHne CBOMCTB KOPHS 11— O CTEMNEHW MpU YNpoLLeHUK
BblpaXXeHui

14

KonmponbHass paboma Ne2

15

OnpepgeneHne 1 CBOWCTBA CTEMEHN C paLMoHanbHbIM
rnokasarenem

16

YRpoLLEHNE BbIpaXKEHUN,

coaepxawmx cteneHb C paunoHaribHbIM NokKa3aTenem

17

NppaumnoHanbHble ypaBHEHMS




18

PelwweHne vppaumoHanbHbIX YpaBHEHWUN

19 MeTopn paBHOCUNBHbBIX NPe0bpasoBaHNii AN peLleHns
nppauuoHarnbHbIX YpaBHEHWN
20 PelueHne ynpaxHeHuI
21 MppaumoHanbHble HepaBeHCTBa 1
22 PelueHne nppaunoHanbHbiX HEPaBEHCTB 1
23 KonmponbHasi paboma Ne3 1
Masa 3: TPUTOHOMETPUYECKUE ®YHKLUU 21
24 PagnanHas mepa yrna. EguHMdHas oKpyXHOCTb Ha KOOpAWHATHOM 1
NNnockocTn
25 OnpepneneHne cuHyca, KoCcMHyca, TaHreHca N KOTaHreHca 1
26 3akpenneHue onpegeneHnin CMHyca, KOCMHyca, 1
TaHreHca u KoTaHreHca
27 3HaKW 3Ha4YeHUN TPUrOHOMETPUYECKNX DYHKLUUI. YETHOCTL 1 1
HEYETHOCTb TPUrOHOMETPUYECKNX PYHKLINIA
28 Mepuogunyeckune cdyHkumn. CBOMCTBA U rpadmK PyHKLUUK ¥ = Sin X 1
29 Csonctsa 1 rpadmk hyHKUUK ¥ = COS X 1
30 ConcTBa 1 rpauk pyHkuuKn y = tg x 1
31 CsowicTBa 1 rpadvk pyHKUMK y = ctg x 1
32 KonmposnbHasi paboma No4 1
33 OCHOBHblE TPUrOHOMETPUYECKNE TOXAECTBA. TPUTOHOMETPUYECKNE 1
YHKLUN YrIIOBOro aprymeHTa
34 CVHYC 1 KOCUHYC CyMMbI U Pa3HOCTW apryMeHTOB 1
35 TaHreHc CyMMbl U Pa3HOCTM apryMeHToB 1
36 YnpoLueHne TpUroHoMeTpU4EeCKUX BblpaKeHW C UCMONb30BaHNEM 1
dopmMyn crnoxeHust
37 dopmynbl NpyBeaeHns 1
38 dopMynbl ABOWHOIO yrna 1
39 ®dopMyrbl NOHMKEHUS CTENEHU 1
40 YnpoLieHne TpPUroHOMEeTPUYECKUX BbIPaXXEHU C UCNOSIb30BaHMEM 1
chopMyn OBOMHOIO yrna u NOHWXEHUsI CTENEHN
41 MpeobpasoBaHne CyMM TPUrOHOMETPUYECKMX (DYHKLUMIA B Npon3BeaeHus| 1
42 3akpenneHue npeobpasoBaHuii 1
CYMM TPUTOHOMETPUYECKMX (PYHKLMIA B NPOM3BEAEHMS
43 [Mpeobpa3zoBaHne NponsBeaeHUIn TPUFOHOMETPUYECKUX (DYHKLNIA B 1

cymmy




44 KonmposnbHasi paboma Ne5 1
MaBa 4: TPUTOHOMETPUYECKHUE YPABHEHUA ni2
HEPABEHCTBA

45 YpaBHeHue cos x= b 1

46 PelueHne ypaBHeHuii cOS X = b 1

47 YpaBHeHue sin x=b 1

48 PeweHune ypaBHeHul sin x = b 1

49 YpaBHeHusitg x=buctg x=>b 1
50 ®yHKUMKM y = arccos X, y = arcsin x, y = arctg x n y = arcctg x 1
51 3akpenneHune obpaTHbIX TPUFOHOMETPUHECKMX (DYHKLINIA 1
52 TpuroHoMeTpuyeckme ypaBHeHus!, cBoasLLMECs K anrebpanyeckum 1
53 PelueHne ogHOPOOHbIX TPUFOHOMETPUYECKUX YPaBHEHUI 1
54 PelueHne TpMroHoMeTpu4eckux ypaBHeHUn 1
MeTOLOM BBEAEHWS HOBOW NEPEMEHHON U
METOAOM PasfoXeHWs Ha MHOXUTENu
55 PelleHne npocTenmnx TpUroHoMeTpU4eCKNX HepaBeHCTB 1
56 KonmponbHass paboma Ne6 1
aea 5: MIPOU3BOOHAA U EE MNPUMEHEHUE 20
57 lMpencrtaBneHune o npegene n HenpepbIBHOCTU (DYHKUUKN B TOYKE 1
58 3agaum 0 MrHOBEHHOW CKOPOCTM U KacaTenbHOM K rpadouky dpyHKumMm | 1
59 Onpepenexne nponssogHon. Popmynel anddepeHumpoBaHms 1
60 BbluncrneHne nponsBogHbIX ¢ MOMOLLLI0 hopmyn anddepeHumnposaHus | 1
61 MpaBuna anddepeHumpoBaHns 1
62 OndbdepeHumpoBaHne CnoXxHON yHKLMU 1
63 PeleHune ynpaxHeHun 1
64 YpaBHeHue kacaTenbHON K rpaduky dyHKLMM 1
65 CocTtaBneHune ypaBHeEHUS KacaTernbHOM K rpadmky doyHKLMM 1
66 KoumponbHasi paboma Ne7 1
67 [MprMeHeHne NpoM3BOAHON AN1S UccnefoBaHna (OyHKUMK 1
68 NccnepoBaHme dyHKLUUN HA MOHOTOHHOCTb 1
69 Toukn akcTpemyma dyHKUMK 1
70 Toukn akcTpeMyma 1 ux HaxoxaeHue. NccnegosaHne yHKUMIA Ha 1

9KCTPEMYMbI




71 HaxoxxgeHne HambornbLlIero 1 HaMMEHbLLEro 3Ha4YeHNN HENpepbIBHOM
YHKLMM Ha NPOMEXYTKE

72 PelueHue 3agay Ha HaxoxgeHne HanbonbLLUNX N HAUMEHBLUMX 3HaYEeHWUI

73 [MocTpoeHue rpacumkoB PyHKLUMI

74 WccneposaHme goyHKLMM U NOCTPOEHNe rpadmka dyHKUUK

75 CBAa3b Mexay rpadmkoM OyHKLMM 1 rpadouKOM NMPOn3BOaHOW AaHHON

dyHKUMK. [TprMeHeHne BTOPOM NPOU3BOAHOW MNPU UCCreoBaHUU
PYHKLNI
76 KonmponbHasi paboma Ne8
NMOBTOPEHUE
77 lMoBTOpeHue yyebHOro MaTepumana no Teme:
«NpeobpasoBaHmne TPUrOHOMETPUYECKNX BbIPAXKEHUN»
78 lMoBTOpeHue yyebHoro matepuana no Teme: «lpomssogHas» 1
10 knacc
Moaynb «"'eomeTpus»
Ne ypoka Tema paspena, ypoka Kon-Bo yacos
Mnasa 1: BBEOEHUE B CTEPEOMETPUIO 6
1 OCHOBHbIE NOHATUSA CTepeoMeTpUn. AKCMOMbI CTEPEOMETPUM 1
2 Cnepgcreums U3 akCMoOM CTEPEOMETPUMn 1
3 lMp1MMeHeHne akCMom CTEPEOMETPUN U UX CNEACTBUN 1
4 MpocTpaHcTBeHHbIE urypbl. HayanbHble npeacraBneHus o 1
MHOrOrpaHH1Kax
5 MeTon ceuyeHunn 1
6 KonmponbHasi paboma Ne1 1
Mnaea 2: NAPANNENBbHOCTb B NPOCTPAHCTBE 13

7 MapannenbHble NpsMble B NPOCTPaHCTBE 1
8 CkpelmBatoLLmecs npsiMmble B NPOCTPaHCTBE 1
9 B3aumHoe pacnonoxeHune Osyx NpsiMbiX B NPOCTpaHCTBE 1
10 MapannensHOCTb NPSMON U NITOCKOCTH 1
11 [Mpr3Haku napannenbHOCTU NPAMON N NNIOCKOCTU 1
12 PeweHwne 3agay no Teme: «lMapannenbHOCTb NPSAMOK U NITOCKOCTU» 1
13 MapannenbHble NAOCKOCTH 1
14 Mpr3Hak napannenbHOCTU ABYX MNSIOCKOCTEN 1




15

CsowicTBa napannenbHbIX NITOCKOCTEN

16 Mpeobpa3zoBaHne curyp B NpocTpaHcTee. Buabl npeobpasoBaHuii B 1
npocTpaHcTBe

17 [NapannensbHoe NpoekTupoBaHne 1

18 CeowicTBa napanmnenbHoro NpoeKkTUPOBaHUS 1

19 KonmponbHasi paboma Ne2 1

Mnasa 3: NEPNEHOUKYNAPHOCTbL B NPOCTPAHCTBE 24

20 Yron mexay npsiMbiMy B NPOCTPaHCTBE 1

21 [MNepneHankynapHble NpAMbIE B NPOCTPaHCTBE 1

22 [MeprneHankynapHOCTb NPAMOW U NIIOCKOCTU 1

23 Mpu3Hak nepneHAMKYNsSPHOCTU MPSMOK U MITOCKOCTU 1
24 PeweHne 3agady no teme: «lMepneHamKynsipHOCTb NPSIMORN 1 NAIOCKOCTU» |1
25 MepneHankynap n HaknoHHas 1
26 PaccTtosiHMe OoT To4YkM OO NNOCKOCTH 1
27 PaccTtosaHme oT npamon 4o napanienbHON NNOCKOCTU 1
28 PaccTtosiHve mexay AByMsi napannenbHbIMU MIOCKOCTAMMN 1
29 Teopema o Tpéx nepneHamKynapax 1
30 Teopema o Tpex nepneHamKynapax 1
31 PeweHne 3agay no teme: «Teopema o TPEX NepneHaukynspax» 1
32 KonmposnbHasi paboma Ne3 1
33 Yron mexay npsMor U NAOCKOCThbIO 1
34 PeuweHne 3agay no teme: «Yron mexay npsiMon 1 Ni0CKOCTbIO» 1
35 [ByrpaHHbIn yron 1
36 3akpenneHue NOHATUS ABYrPaHHOro yrna 1
37 Yron mexgy nnockocTamm 1
38 PeleHune 3agad no Teme: «[AByrpaHHbIN yrony 1
39 MepneHankynsipHble NNOCKOCTU 1
40 Mpr3Hak nepneHaAnKYNApHOCTU NNOCKOCTEN 1
41 CaoncTtea nepneHanKynsapHOCTU NIOCKOCTEN 1
42 lMnowanb opToroHanbHOM NPOEKLUUM MHOTOYrofibHUKa 1
43 KonmponbHasi paboma Ne4 1

Maea 4: MHOITOrPAHHUKA 13
44 lMoHATMEe MHOrorpaHHuKa 1




45 Mpuama 1
46 Mnowanb 60kOBOM NOBEPXHOCTU MPU3MbI 1
47 PeweHne 3agay no teme: «lMpnsmax 1
48 MpsamoyronbHbIN Napannenenunes 1
49 CsoncTBa AgvaroHanev napannenenuneaa 1
50 Teopema lNudparopa B npocTpaHcTBe 1
51 Mupamunga 1
52 [MpaBunbHasa nupamunga 1
53 Mnowaab 60koBOM NOBEPXHOCTM MPaBUITbHOM NMpaMuabl 1
54 PeweHune 3agay no teme: «lMupammngar 1
55 YceueHHas nupamuga. MNnowanb 60KOBOW NOBEPXHOCTU NpaBUIibHOM | 1
yceyeHHOM nupaMmib
56 KonmponbHass paboma Ne5 1
MTOIOBOE NOBTOPEHUE KYPCA 2
FEOMETPUU 10 KITACCA
lMoBTOpeHue 1 cuctemaTnsauyns ydebHoro matepuana no Teme: 1
57 «napaﬂﬂeﬂbHOCTprﬂMbD(MHHOCKOCTeﬁLﬂepHeHﬂMKyﬂﬂpHOCTb
NPSIMbIX W NIIOCKOCTEN»
58 MNMoBTOpeHWe 1 cuctemaTnsaumsa y4ebHoro matepuana no Teme: 1
«Mnowanb NOBEPXHOCTN MHOTOrPaHHUKOBY
11 knacc
Moaynb «Anrebpa n Ha4yana MareMaTM4ecKoro aHanusa»
Ne ypoka Tema paspgena, ypoka Kon-Bo 4yacoB
NMOBTOPEHUE MATEPUAIA 10 KITACCA 2
1 MoBTOpeHue yyebHoro matepmana no teme: : «kKopeHb n-on crenexHun. | 1
TpuroHomeTpusa»
2 lMoBTOpeHue y4ebHoro matepuana no teme: «lNponssogHas» 1
naea 1: NTOKA3ATEJIbHAA U NOFTAPUPMUYECKAA ®YHKLUUN | 24
3 lMoHATNe nokasaTensHoOn PyHKUUN 1
4 CaolicTBa 1 rpadpmk nokasaTenbHOM OyHKLMM 1
5 BxodHasi KoHmposnbHas paboma 1
6 lMoHATHMe nokasaTenbHOro ypaBHeHus. Buabl nokasatenbHbIX ypaBHeHWN| 1
7 PeuwleHne nokasaTenbHbIX ypaBHEHUN 1
8 lMoHATNe nokasaTenbHOro HepaBeHCTBA. Buabl nokasaTenbHbIX 1

HepaBeHCTB




PelueHne nokasaTenbHbIX HepaBeHCTB

10 KonmponbHasi paboma Ne1
11 MNoHaTne norapudma
12 OcHoBHOE norapudmMmnyeckoe TOXAeCTBO
13 OcHoBHble norapudpmuyeckme opmynebi
14 PelwieHne ynpaxHeHuin
15 y=log,x _, __ .
OyHKUNS , €€ cBoncTBa 1 rpaduk
16 MocTpoeHue rpacmkoB norapnpmmnyeckmx pyHkumnn
17 ["padpmyeckoe pelleHne norapudMmUyYecKnx ypaBHEHUN
18 MoHATne norapnmMmnyecKkoro ypaBHeHns
19 Buabl norapudmmyecknx ypaBHeHUN
20 PeweHne norapndpmmnyeckmx ypaBHeHum
21 lMoHsATMe norapmdmMmMyeckoro HepaBeHcTBa. Buabl norapudmmyeckmnx
HepaBeHCTB
22 PeLueHne norapnmmnyeckmx HepaBeHCTB
23 Yucno e. PyHKUMS y=e*, ee CBONCTBA, rpaduk, andoepeHumpoBaHue
24 HaTtypanbHbie norapmdmbi.
dyHKUMA y=In X, ee cBOWCTBA, rpaduk, anddepeHumpoBaHmne
25 PelueHne ynpaxHeHun
26 KonmposnbHasi paboma Ne2
Mnaea 2: UHTEFPAN U EF'O NPUMEHEHUE

27 Onpepgenexve nepBoobpasHoi
28 MpaBuna HaxoxaeHUsa nepBoobpasHbIX
29 HeonpepeneHHbI MHTerpan
30 3agauu, NpuBosLLME K MOHSATUIO ONPEAENEeHHOro UHTerpana
31 MoHsTWE onpefeneHHoOro nHTerpana
32 dopmyna HetoToHa-JlenbHuua
33 BbluncneHve nnowagen nnockux uryp

C NOMOLLBIO ONpedeneHHoro nHTerpana
34 BbluncneHne 06EmoB Ten
35 KonmposnbHasi paboma Ne3

Maea 3: ANIEMEHTbl KOMBUHATOPUKWU. BUHOM HbIOTOHA

36 MeTog maTeMaTMyecKon NHOYKLUK




37

PelueHne ynpaxHeHun

38 MepecTtaHoBkn. PopMynbl BbIYUCIIEHUSA KONMYECTBa NepecTaHOBOK 1
39 Pa3melleHuns. Popmynbl BbIYMCNEHWS KONMMYECTBA pas3MeLLeHNiA 1
40 CoyeTaHus (komBbmHaumu). dopmMyna BblYMCIIEHNS KONMYeCTBa 1
coyeTaHun
41 dopmyna 6uHoma HbtoToHa 1
42 Bbluncnenne GuHomMmanbHbIX KO3 PULIMEHTOB 1
43 ConcTBo TpeyronbHuka Nackans 1
44 KonmposnbHasi paboma No4 1
Maea 4: QJIEMEHTbI TEOPUU BEPOATHOCTEN 9
45 HecoBmecTHbIe COObITUS 1
46 [ononHeHne cobbITus 1
47 HaxoxaeHue BepoaTHocTen 06beauHEHMS N nepeceyeHns AByxX 1
COObLITUI. YCNOBHasi BEPOSATHOCTb
48 HesaBucumble cobbITHs. 3aBUcUMbIE COBLITUA 1
49 HaxoxgeHune BeposaTHOCTU NepeceveHnsi He3aBUCUMbIX CODbITUI 1
50 Cxema bepHynnu 1
51 BeposiTHOCTb KonmnyecTBa yCneLlHbIX MCX0A0B B cxeme bepHynnu. 1
CnyyanHble BENNYUHBDI
52 PacnpeneneHne BeposaTHOCTEN Criy4ariHOM BENUYNHBI. 1
MaTtemaTtuyeckoe
oXuaaHue

53 KonmposnbHasi paboma Ne5 1
NMOBTOPEHUE 25

54 MoBTOpeHue yyebHoro MaTepuana no teme: «enumocTtb 1

HaTypanbHbIX Yyncen. MNMpu3Hakm 4enMmMocTiy
55 lMNoBTOpeHue yyebHoro Matepmana no Teme: 1
«PaumoHanbHble yncna. [lenctens Hag paumMoHanbHbIMK YUCriaMmmn»
56 lMoBTOpeHue yyebHoro matepuana no teme: «MHoxectsa. Onepauun | 1
Ha4 MHOXeCTBamMn»
57 [MoBTOpeHue yyebHoro matepuana no Teme: «lponopunoHanbHble 1
BeNMYUHbI. MpoLeHTHbIE pacyeTbI»
58 [MoBTOpeHue yyebHOro matepuana rno Teme: «AnemMeHThbl 1
CTaATUCTUKM U TEOPUM BEPOSITHOCTEN»
59 [MoBTOpeHue y4ebHoro matepuana no Teme: «PaunoHanbHbIe 1

BblpaxeHusi. PaumoHanbHble ypaBHEHMS»




60

nOBTOpeHVIe yqe6Horo mMaTtepuana rno Teme:

«CuctemMbl anrebpanyeckmx ypaBHEHUN»

61 lMoBTOpEHUe y4ebHOro matepuana rno Teme:
«YuncnoBble HepaBEHCTBaA U UX CBOMCTBa»
62 MoBTOpeHue y4yebHoro matepuana no Teme: «JIMHenHble
N KBagpaTUyHble HEPaBEHCTBA»
63 MoBTOpeHue yyebHoro matepuana no teme: «Metog
uHTepBanoB. CUCTEMbl HEpPaBEHCTB»
64 lMoBTOpEHUEe y4ebHOro matepuana rno Teme:
«CTeneHmn n KopHn»
65 [MoBTOpeHUe y4ebHoro matepuana no Teme:
«MppauunoHanbHble ypaBHEHUA»
66 [MoBTOpeHUe y4ebHoro matepuana no Teme:
«MppauunoHanbHble HepaBeHCTBa»
67 lMoBTOpeHue yyebHoOro MaTepumana no Teme:
«PYHKUMM U NX CBOUCTBA»
68 MoBTOpeHue yyebHOro MaTepumana no Teme:
«[lMporpeccumn»
69 [MoBTOpeHUe y4ebHoro matepuana no Teme:
«TpuroHomeTpuyeckne yHKLUN»
70 lMoBTOpeHue y4yebHOro MaTepuana no Teme:




«TPUrOHOMETPUYECKNE YPaBHEHWUSA U HEpPaBEHCTBa»

71

HOBTOPGHMB y‘-leﬁHOFO mMmaTepunana no Teme:

«lMokazaTenbHasa pyHKUMA. PelleHre nokasaTenbHbIX YpaBHEHUIAY

72

HOBTOPEHVIE yHEGHOFO MaTtepuana no TeMe:

«PelueHne nokasaTenbHbIX HEpaBEeHCTB»

73

HOBTOpeHMe yqe6Horo mMmartepuana no TemMe:
«Jlorapucpmmnyeckasn yHKUMS.

PelweHne norapndgMmnyecknx ypaBsHEHUA»

74

HOBTOpeHMe y‘-IBGHOFO MaTepMana no TeMe:

«PelleHne norapuMmM4ecknx HepaBeHCTB»

75-76

HMmozoeasn koHmponsHasa paboma

77

HOBTODEHMG y"-IEGHOFO mMartepuana no TemMe:

«MNpownaBogHas 1 eé NpUMeHeHne»

78

HOBTOpeHMe y‘-IE6HOFD Martepuana no Teme:

«HeonpepeneHHbI nHTerpan. OnpeaenexHbIA MHTErpan»

11 knacc

Moaynb «F'eomeTpus»

Ne ypoka

Tema paspena, ypoka

Kon-Bo yacoB

Mnaea 1: KOOPOUHATbI U BEKTOPbI B MPOCTPAHCTBE

14

,D,eKapTOBbI KoopAuHaTbl TOYKM B NPOCTpPaHCTBE

1

npOCTGVILIJI/IG 3ajayun B KOoopaunHatax: pacCTtodaHue mexny AByMA
TOYKaMM N KoopaunHaTbl cepenHbl oTpe3Ka

lNoHaTne BEKTOpa. PaBeHcTBO BEKTOPOB

KoopauHaTbl BekTopa

CnoxeHue 1 BblMUTaHNe BEKTOpOB

MpOTVMBOMNONOXHbIE BEKTOPSI

YMHOXeHne BEKTOpa Ha 4uncro

[omoTeTnsa. CBorcTBa romoTeTUN

©| | N o] o & W

Yron mexay Bektopamu

10

CKaJ'IFIpHOG npoun3seneHne BeEKToOpoB

11

Bbluncnenune yrnos Mexay npAamMmbiMmun

12

FeomeTpmquKoe MeCTO TOYEK NPOoCTpaHCTBa

13

YpaBHeH ne nrocKkocCTu

14

KonmponbHasi paboma Ne1




Mnaea 2: TENA BPALLEHUA 25
15 MoHsiTWe umnuuapa. Nnowaas NOBEPXHOCTU LMNMHAPA 1
16 PeweHne 3agay no teme: «Uunungp» 1
17 MNpuama, BnncaHHas B umnuHgp. MNMpuama, onucaHHas okono uunuHgpa | 1
18 lMoHATHe KoHyca 1
19 Mnowanb NOBEPXHOCTM KOHYCa 1
20 PeweHune 3agad no teme: «KoHyc» 1
21 YCe4Y€HHbIN KOHYC 1
22 Mnowaab 60koBOWM NOBEPXHOCTM YCEUYEHHOTO LUMnnHAapa 1
23 Mupamunga, BnmcaHHas B KOHyc. NMnpamuaa, onucaHHasa okosno koHyca | 1
24 KomGBuHaLmm KoHyca 1 nupamunipl 1
25 KonmponbHass paboma Ne2 1
26 Cdpepa v wap 1
27 YpaBHeHue cepsl 1
28 B3anmHoe pac nonoxeHue cgepbl 1 NAOCKOCTH 1
29 KacaTtenbHas nnockocTb k cdepe 1
30 PewweHwne 3aga4 no teme: «Cdpepa v wap» 1
31 MHororpaHHuku, BNncaHHble B cdepy 1
32 Mpuama, BNncaHHas B cdepy 1
33 Mupamuaa, BnucaHHas B ccepy 1
34 MHororpaHHuk1, onncaHHbIe OKONo caepsbl 1
35 Mpu3ma, onncaHHasa okorno cdepsbl 1
36 B3anmHoe pacnonoxeHue cgepbl 1 Npsamon 1
37 KombBuHaumm umnungpa un cdepsbl 1
38 KomburHaumm koHyca n cdepbl 1
39 KonmposnbHasi paboma Ne3 1
Mnaea 3: OBBEMbI TEN. NNOLWWAOb CPEPDI 15
40 O6béM Tena 1
41 O6bEM npnambl 1
42 PeweHne 3agay no teme: «O6LEM Npr3MbI» 1
43 O6bEM Nupamuabl 1
44 O6bEM yceyeHHON Nnpamnapl 1
45 PeweHne 3agay no teme: «O6beM NpU3MbI» 1




46

PeweHne 3agay no teme: «O6bEM NUpammabi»

47 KonmponbHasi paboma Ne4
48 O6bém koHyca
49 O6BLEM yceyeHHOro KoHyca
50 O0bém unnuHapa
51 O6bém wapa
52 PelweHue 3aga4 no teme: «O6bEMbLI TeN BpalleHns»
29 Mnowaab chepbl. PeweHne 3agay no teme: «lnowanb cdepbi»
54 KoHmponbHas paboma N25
WTOIoOBOE NOBTOPEHUE
KYPCA TrEOMETPUK 10-11 KINACCOB
55 MNoBTOpeHWe U cucTemMaTnsaums ydyebHoro matepuana no TeMe:
«BekTopbl B NpocTpaHcTBe»
56 MNoBTOpeHWe 1 cucTemaTnsaums ydebHoro matepuana no Teme:
«Mnowaab noBepxHOCTU LUMNUHAPA U KoHyca. [nowaakb cdepbi»
57 MNoBTopeHue 1 cuctemaTusaumsi ydyebHoro Mmatepuana no teme: «O6bem
UMAMHOPa W KOHyca»
58 MNoBTopeHue 1 cuctemaTusaumsi ydyebHoro matepuana no teme: «O6bem

wapa»
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