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[HosicHuTEJIBbHASA 32N CKA
Pabouas mporpamma 1o MareMaTHKe COCTaBJIEHA HAa OCHOBE:

— @enepanbibiM  3akoHOM 0T 29.12.2012 1. Ne 273-®3 «OO6 oOpazoBanuu B Poccuiickoit
denepauuny;

— depaepallbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENBFHOIO CTaHAAPTa CPEAHEro 00mero oopa3oBaHus
(ITpukaz MwunuctepcTBa obpa3zoBanus u Hayku PD ot 17.05.2012r. Ne413 (c m3MEHEHUSAMH |
JOTIOJTHEHUSIMU )

— mpukaza MunnpocBemieaus ot 18.05.2023 Ne 371 «OO6 yTBepkneHun QeaepaabHOi
00pa3oBaTeNbHON MPOTrPaMMBbI CpeTHETO O0IIEr0 00pa30BaHU;

— OcHoBHOI 00pa3oBaTeIbHON TPOTpaMMBbI cpeaHero obmiero odpaszoBanus MBOY «llynrHoBckas
COL».

IIpu coctaBnennn paboueli MporpaMMbl UCIONIb30BalIach aBToOpckas nporpamma Mopakosuu A.T.
u Artanacss JI.C. u ap.

B coorBerctBun ¢ mnpuHsTod KoHuenuuen pa3BUTHUS MaTreMaTHYECKOro 00pa3oBaHUS B
Poccuiickoii @eaeparuu, MmareMaTuueckoe o0pa3oBaHKe pelIaeT CIeayIoIInue KII0YeBbIe 3a0auu:

—  IPEIOCTaBIATh KAKIOMY OOYydyaroleMyCs BO3MOXHOCTb JOCTH)KEHUS YPOBHS MaTEeMaTHUECKHUX
3HaHWH, HEOOXOIUMOTO JUIS TalIbHEHIIEH YCTICIITHON KU3HH B OOIIECTBE;

— obecrieunBaTh HEOOXOIMMOE CTPAHE YUCIIO BHIITYCKHUKOB, MaTeMaTH4ECKasl MOJrOTOBKA KOTOPBIX
JOCTaTOYHA MJI TMPOJODKeHHS O00pa3oBaHUS B PA3IMYHBIX HANpPaBICHUSX M JUISI MPAKTUYECKOM
JeSITeIbHOCTH, BKITIOYAsl MPEToAaBaHue MaTeMaTHKH, MaTeMaTHYeCKUe MCCIIe0BaHMs, paboTy B chepe
UHGOPMAIMOHHBIX TEXHOJIOTHH U Jp.;

— B OCHOBHOM OOIIEM M cpenHeM oO0IIeM 00pa30oBaHWU HEOOXOIMUMO IMPEITyCMOTPETh MOATOTOBKY
oOydaromuxcsi B COOTBETCTBUU C HX 3alpocamMH K YPOBHIO IMOATOTOBKH B cdepe MaTeMaTH4eCcKOro
o0Opa3zoBaHuUs.

MecTo y4eOHOT0 npeaMeTa B y4eOHOM IJIaHe HMIKOJIbI
Ha usyuenue marematuke (mpoduibHblii ypoBeHb) orBoauTcs 408 yacos: B 10 kiacce — 204 yaca (6
4yacoB B Hezleno), B 11 kimacce — 204 gaca (6 4acoB B HEZIETIO).

I. Copep:xxkanue yueOHOro npeamera

Auire0pa ¥ Ha4YaJIa aHAJIM3A

[ToBTOpenue. Pemenue 3agady ¢ MCIOJIB30BAHMEM CBOMCTB 4YHCEN M CUCTEM CUHCIIEHUS,
JEIMMOCTH, JIO0JIeH M 4YacTeill, MpOIeHTOB, MOayiel unces. Pemienue 3aad ¢ MCIONB30BaHUEM CBOMCTB
CTCTICHEW W KOpHEH, MHOTOWICHOB, TpeoOpa3oBaHUl MHOTOWICHOB U JPOOHO-pAIlMOHATBHBIX
BbIpaXeHHI. Pelienne 3ai1ay ¢ UCMoNb30BaHUEM TPaJyCHOU Mephl yria. Moy 4iciia U ero CBOICTBA.
Pemenue 3amau Ha JBMKEHME M COBMECTHYHO padOTy, CMECHM M CIUIaBbl C IIOMOIIBIO JIMHEHHBIX,
KBaJIpaTHBIX U JPOOHO-PALMOHAIBHBIX YPaBHEHUH U UX cucTeM. PemieHne 3aqad ¢ MOMOIIBIO YHCIOBBIX
HEpaBEHCTB M CHCTEM HEPABEHCTB C OJHOW MEPEMEHHOH, ¢ MPUMEHEHHEM H300paKEHUS UYHCIIOBBIX
poMeXKyTKOB. PelieHne 3a7au ¢ MCTOIb30BaHUEM YHUCIOBBIX (DYHKIMI U uxX rpadukoB. Mcnonb3oBanue
CBOWCTB M TpapUKOB JHMHEHHBIX W KBAJAPATUYHBIX (YHKIUH, OOpaTHOM NPOMOPLUOHATIBHOCTH U

Gyskuun y =+/x . I'padmueckoe pemieHne ypaBHEeHHMI M HepaBeHCTB. Vcnonp3oBaHHe omepanuii Haj

MHOKECTBAMU M BBICKa3bIBaHUSAMU. lcmonb3oBaHME HEPAaBEHCTB M CHUCTEM HEPABEHCTB C OIHOM
MEPEMEHHOM, YHCIOBBIX MPOMEXKYTKOB, UX O0beIWHEHUI U mepeceueHuil. [IpumeHeHre mpu pelieHUH
3aJa4 CBOMCTB apu(METHUECKOW W TEOMETPHYECKOW MPOTPEecCHH, CYMMHPOBAHUS OECKOHEUHOU
CXOSIIENCs TEOMETPUYECKON MPOTrPECCU.

MHoxecTBa (YUCIIOBBIE, T€OMETPUYECKHX (GUTyp). XapaKTepHCTUUYECKOE CBOWCTBO, DJIEMEHT
MHO>KECTBA, ITyCTOE, KOHEYHOE, OecKOHEeYHOe MHOKecTBO. CriocoObl 3aganus MHOKecTB [TonMHOXeCTBO.
OTHONICHHS TTPUHAJICKHOCTH, BKJIIOYEHUS, paBeHcTBa. Onepanuu Haj MHOKecTBamu. Kpyru Diinepa.
Koneunble 1 G€CKOHEUHBIE, CYETHBIE U HECUETHBIE MHOXKECTBA.

VcTuHHBIE U JI0)KHBIE BBICKA3bIBAHUS, ONIEPALlUU HAJ| BHICKA3bIBAHUSIMU. A1eebpa 6blcKaA3bl8aHU.
CBs13b BbICKa3bIBaHUI ¢ MHOXKeCTBaMU. KBaHTOPHI CyIIeCTBOBaHUS U BCEOOITHOCTH.
3aKoHbI JIOTUKH. OcHOo8Hble o2udecKkue npasuia. Perenne J10ru4eckux 3a1ad ¢ UCI0JIb30BaHUEM KPYroB
Dilnepa, 0CHOBHBIX 102UYECKUX NPABUL.

VYmozakmodeHus. OOOCHOBaHMS W JOKa3aTeNbCTBO B MaTematuke. Teopembl. Buabl
MaTEeMaTHYECKUX YTBEPKIEHUN. Buosl doxazamenvcme. Mamemamuueckas unOyKyus. Ymeepaicoenus:
obpamuoe OAHHOMY, NPOMUBONONONCHOE, 0OPAMHOe NPOMUBONONONCHOMY OaHHoMy. llpu3HaK W
CBOICTBO, HEOOXOAUMBIE U IOCTATOUHBIE YCIOBUS.



OcHosnas meopema apupmemuxu. Ocmamxu u cpasnenus. Anreopumm Esxiuoa. Kumaiickas
meopema 06 ocmamkax. Manas meopema Depma. q-uunvle cucmemvl cuucieHus. Dynkyus inepa,
YUCTIO U CyMMa Oenumenetl HamypalbHO20 YUCIA.

Panuannas Mepa yria, TPUTOHOMETpHYECKAs OKPYXKHOCTh. TpuroHOMerpuueckue (QyHKIUU
yrcen U yriioB. @opMyIibl IPUBEICHUS, CII0KEHHUS TPUTOHOMETPUUECKUX (PYHKIMMA, POPMYJIIbI IBOHHOTO
Y TIOJIOBUHHOTO apryMmenTa. [IpeoOpazoBaHue CyMMbl, pa3HOCTH B MPOU3BEICHUE TPUTOHOMETPUUYECKUX
byHKIHNA, 1 HA000POT.

Hymu QyHKImMH, TpOMEXKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. Hamnboublliee U HaMMEHbIIEe
3HaueHue QyHkuuu. [lepuoanueckue GyHKIMHM U HAMMEHBIINI nepuo/. UeTHble U HeuyeTHbIe (DYHKIUH.

DyuKyuu «OpooOHAs yacme yuciay y = { x} U «yenas 4acmo yuciay )y = [ X] .

Tpuronomerpuueckre (YHKIUMHM YHCIOBOTO aprymenTa Y =COSX  y=sinx,6 y=tgx y=ctgx. C

CpoiicTBa ¥ rpad)KM TPUTOHOMETPUICCKUX (DYHKITHA.

OOpatHble TpUTOHOMETpUYECKHE (YHKIWW, WX TJaBHbIE 3HAYCHUS, CBOWCTBA M Tpa(UKH.
Tpuronomerpudeckue ypaBHeHMs. OJHOpPOJIHBIE TPUIOHOMETPUYECKME ypaBHEHMs. Pemenue
IPOCTEUIINX TPUTOHOMETPUYECKUX HEpaBeHCTB. lIpocredimme CUCTEMBI TPUTOHOMETPUUYECKUX
ypaBHECHUH.

CreneHb ¢ JEUCTBUTENIBHBIM TIOKa3aTelieM, CBOMCTBa creneHu. [Ipocteiiine mnoka3zaTenbHbIe
ypaBHeHMs U HepaBeHcTBa. [lokazarenbHas QyHKUMS M ee cBOMCTBa W rpaduk. Yucno € u QyHKIus
y=e".

Jlorapudgm, cpoiictBa norapudma. JlecaTHuHbId M HaTypajbHbI Jorapudm. IIpeoOpasoBanue
norapumuueckux BbIpaxkeHui. Jlorapupmudeckue ypaBHEHHs M HepaBeHCTBa. Jlorapudmmuueckas
(GyHKLUS U ee CBOWCTBA U TpaduK.

CrenenHas pyHKIMS U ee cBoicTBa U rpaduk. VppalimoHanbHble ypaBHEHNUS.

IlepBuuHbIE NpEACTaBIEHUS O MHOYKECTBE KOMIUIEKCHBIX 4HCEN. /leucmeus ¢ KOMNIEKCHbIMU
yucnamu. Komnnexcrno conpsoicennsie yucna. Mooyno u apeymenm uucna. Tpueconomempuueckasn ¢opma
KOMNIeKCHO20 yucaa. Pewenue ypasnenull 6 KOMNIEKCHbIX YUCTAX.

Meton uHTEpBaioB Ui pelieHusi HepaBeHCTB. [IpeoOpazoBanusi rpadukoB (GyHKIUI: CIBWT,
YMHOXKEHHE Ha YHCJIO0, OTPaKEHHUE OTHOCUTEIIBHO KOOPJIMHATHBIX ocell. ['paduueckrne MeTobl perieHus
YpaBHEHUH W HEPABEHCTB. PellleHre ypaBHEHHI W HEPABEHCTB, COJIEPKAIIMX MEPEMEHHYIO MOJI 3HAKOM
MOJTYJIS.

CucremMbl TOKa3aTENbHBIX, JIOTApUPMUYECKMX U HPPALMOHAIBHBIX YypaBHeHUH. CucTeMbl
MOKa3aTeNbHBIX, JJOTapu(PMUUECKUX U UPPALMOHATBHBIX HEPABEHCTB.

B3aumno oOpatnbie pynkiuu. ['paduku B3auMHO 00paTHBIX (PYHKIIHH.

VYpaBHEHHUs], CUCTEMBI YPABHEHUH C TAPaMETPOM.

@opmyna bunoma Hvromona. Pewenue ypasnenuti cmeneHu 6viule 2 CHeyuanibHbiX 6U008.
Teopema Buema, meopema be3y. Ilpusooumvie u nenpugooumsvie mHozounenvl. OcnosHas meopema
aneeopel. Cummempuueckue MHo204nensl. Llenouucnennvie u yeno3Haunvie MHO20UIEHbI.

Huoghanmosw ypasnenus. Llennvie opoou. Teopema Pepma o cymme K8aopamos.
Cymmbl u paobl, Memoovl CyMMUPOSAHUsL U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubaUNCEHUU OCUCMBUMENLHBIX YUCEN PAYUOHATLHBIMU.

MHnooicecmsa na KOOpOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu—Byusxosckoeo, nepagencmeo Hencena, nepasencmsa o cpeonux.

[lonsitTue mnpenena ¢GyHKIUM B Touke. [lowamue npedena @yukyuu 6 OecKOHedHOCMU.
Acumnmomul  epagurxa  @yukyuu. CpasHenue OeCKOHEUHO MANbIX U OECKOHEYHO  OONbULUX.
HenpepwiBHOCTH QyHKIIMU. Cé0oticmsa nenpepwienvix ¢yuxkyuil. Teopema Betiepwmpacca.

Huddepenuupyemocts ¢ynkuuu. IIponsBoanas ¢ynkimuu B Touke. KacarenbHas k rpaduky
¢yukun. ['eomerpuueckuil U GU3NYECKUN CMBICT TPOU3BOAHOMN. [Ipumenenue npouzso0Holl 6 husuxe.
[IpouzBosHbie anemMeHTapHbIX QyHKUMH. [IpaBuna nuddepenmpoBanus.

Bropas npousBoHas, ee reoMeTpruuecKuil U GU3NYECKU CMBICI.

Touku skcTpemyma (MakcUMymMa M MUHUMYyMa). VcciemoBaHue >JeMEHTapHBIX (YHKIMHA Ha
TOUKHM HKCTpeMyMa, HaumOoJjblllee M HAaUMEHbIee 3HAUCHHE C IMOMOUIbI0 MPOU3BOAHOMN. [locmpoenue
epagurxos Gynkyuil ¢ NOMOWbIO NPOU38OOHLIX. lIpumenenue nNPouU3BOOHOU NpU peuleHuu 3aoau.
Haxoocoenue skempemymos @hyHKyuii HeCKOIbKUX NEePeMEeHHDbIX.



[lepBooOpasnas. Heomnpenenenusiii wuHTerpan. IlepBooOpaszHbie dieMEHTapHBIX  (DYHKIUH.
[Inomanps xkpuBonuHelHoN Ttpanenuu. @Popmyna HerloTtona-Jleitbuuna. OmnpeneneHHbI HHTErpall.
Buiyucnenue niowaoeti niockux gucyp u 06vemos men spaujenus ¢ HOMOWbI0 UHmezpaid..

Memoovl pewienust YYHKYUOHATLHBIX YPABHEHUI U HEPABEHCME.

I'eomeTpust

[ToBTOpenwue. Pemenne 3a1a4 ¢ WCMONB30BAaHUEM CBOKMCTB (PUryp Ha ImiockocTu. Pemienue 3amaq
Ha JI0Ka3aTeJIbCTBO U MOCTPOCHHE KOHTPIpHUMEpOB. [IpuMeHeHHe MpOCTEHIINX JOTHYECKUX MpaBUIL.
Pemenne 3amad ¢ MCHONB30BAHMEM TEOPEM O TPEYTOJbHHUKAX, COOTHOMICHHWH B MPSIMOYTOJBHBIX
TpeyrojbHHKaX, (AKTOB, CBS3aHHBIX C YETHIPEXyroJlibHWKaMH. PelieHue 3amad ¢ HCMONIb30BAaHHEM
(axTOB, CBI3aHHBIX C OKPY>KHOCTSMH. Perenue 3a1a4 Ha U3MepeHHsl Ha TUIOCKOCTH, BEIYMCIICHUS JUTHH U
wiomanen. Pewenue 3a0au ¢ nomowjpbio 6eKmMopos u KOOPOUHAM.

Harnsinnas crepeomerpust. [Ipusma, mapamienenumesn, nupaMuia, TETPadap.

OcCHOBHbIE TIOHATHUSI TEOMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX.
Tonamue 06 akcuomamuueckom memoode.

Teopema Menenasa ons mempasdpa. IlocTpoeHre cedyeHH MHOTOTPaHHUKOB METOJIOM CIIEJOB.
LenTpanbHoe mpoekTrpoBanue. IlocTpoeHne ceuyeHnii MHOrOrpaHHUKOB METOJIOM MPOEKITUH.
CkpenBaromiecs: mpsiMble B MPOCTPAHCTBE. YTOI MEXAY HUMU. Memoovl HAX0HCOeHUS PACCMOAHUL
MedAHcOy CKpeuuBaouuMucs NPSIMbIMU.

Teopembl 0 mMapaIeNIbHOCTH TPSMBIX M IUIOCKOCTed B mpocTpaHcTBe. [lapamnensHoe
IPOEKTUPOBaHUE U N300paxkeHue puryp. I eomempuueckue mecma movex 8 NPOCMPAancmee.
[lepieHquKyIApHOCTE TPsIMOM U MIOCKOocTH. OpToroHalbHOE MpOeKTHpoBaHHe. HakimoHHBIE W
npoekiuu. Teopema o Tpex nepreHInKyIspax.

Buowvi mempasopos. Opmoyenmpuyeckuii mempas’op, KapKacHulli mempa’sop, pPAGHOSPAHHbII
mempa’op. lIpsamoyzonbusiti mempas’op. Meouanvi u bumeduansvt mempasopa.

Jlocmpausanue mempasopa 00 napaiienenuneod.

Paccrosaust mexy ¢urypamu B mpoctpanctse. OOl NepIeHIUKYIISAp IBYX CKPEIIUBAIOIINXCS
IPSIMBIX.

VYrael B npoctpaHcTBe. llepnenaukynspHble MIIOCKOCTH. [110wadb opmocoHanbHOU NpoeKyuu.
Ilepnenouxynaproe ceuenue npusmol. Tpexepannviti u mMHocoepaumusiti y2on. Ceoticmea NIOCKUX Yelo8
MHO202pantno20 yena. Ceolcmea nioCcKux u 08Y2PanHbIX Y208 mpexepanno2o y2aa. Teopemvl KOCUHycos
U CUHYCO8 OJIsl MPexespanHo2o yaid.

Bunel MHOrorpaHHuKkoB. Paseepmiku muococpannuxa. Kpamuatiwiue nymu Ha nogepxuocmu
MHO202PAHHUKA.

Teopema  Oiinepa.  IlpaBWibHBIE =~ MHOTOTPaHHUKHU.  /[goticm@eHHOCMb — NPABUTLHBIX
MHO202PAHHUKOB.

[Ipusma. Ilapamnenenunen. CpoiicTBa mapasuienenunena. [IpsMOyroiabHBIN HapayieenuneI.
Haknonnsle npu3Mel.

[Mupamuna. Buzael nupamua. OneMeHTsl  NpaBWwibHOW — mupamuabl.  [lupamunaer ¢
PaBHOHAKIIOHEHHBIMU peOpaMu U TPaHSIMU, UX OCHOBHBIE CBOICTBA.

[Tnomaay moBepXxHOCTEH MHOTOTPAHHUKOB.

Tena BpaieHus: TUIUHAP, KOHYC, map u cepa. CedeHus MUIMHAPA, KOHyca U mapa. [llapoBoit
CErMEHT, IIapOBOM CIIOH, MIAapOBOM CEKTOp (KOHYC).

YcedeHHas mupaMua U yCEUCHHBIN KOHYC.

Dnemenmoi cpepuneckoii ceomempuu. Konuueckue cevenus.

KacarenbHble mpsiMble U TIOCKOCTH. Bricanuesie u onucanHble cdepbl. Kacarowuecs cgepoi.

Kombunayuu men epawenus.

Bextopsl u koopauHatel. CymMMma BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIO. YTOI MEXIy
BekTopamu. CKaJsipHOE MTPOU3BEACHHUE.

VYpaBHenue miuockoctu. Popmynia paccTOSTHUS MEXIy ToukaMu. YpaBHeHue chepwl. Popmyna
paccmosinus om mouku 00 niockocmu. Cnocooul 3a0anust NPSAMOU YPAGHEeHUSIMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWwblo 8eKMOPO8 U MemooOM KOOPOUHAM.
Dnemenmul 2eomempuu Macc.

[Tonsitne o6vema. OOBEMBI MHOTOTPAaHHUKOB. OOBEMBI TeJ BpallleHUs. Axcuomvl obvema. Bvieoo
Gopmyn 00bemMo8 NPAMOY20abHO20 Napaiesienunedd, npusmsl U NUPamuosl. Copmynvl 08 HAXOHCOEHUS
obvema mempasopa. Teopemvl 06 omHoOULeHUSAX 0OBEMOS.



Ipunooscenus unmezpana K 8bIYUCIEHUIO 00bEMO8 U nosepxHocmeti men epawjerus. [lowads
cpepuneckozo nosica. Obvem waposoeo cios. llpumenenue 06vemMo8 npu peutenuu 3a0ad.
[Tnomans chepsl.

Paszsepmxa yurunopa u konyca. Ilnomanp MNoBepXHOCTU HWIMHIPA U KOHYCA.

KoMOuHanmuy MHOTOTpaHHUKOB U T€J BPaIlCHHUS.

[Tomo6wue B mpocTpancTBe. OTHOIIEHHE 0OBEMOB U TUIOIIAJICH TOBEPXHOCTEH MOTO0HBIX (PHTYD.
Jeudicenusi 6 npocmpancmee: napaieibhblid NEPEHOC, CUMMEMPUS OMHOCUMETbHO NIOCKOCMU, YEeHMPATbHAs
CUMMempUs, NOBOPON OMHOCUMETLHO NPSIMOU.

IIpeobpazosanue nooobus, comomemus. Pewenue 3adau Ha niockocmu ¢ UCHONb308aAHUEM
cmepeomempuieckux Memooos.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TEOPHUs rPadoB 1 KOMOMHATOPHKA

[ToBTOpenue. Mcnonp3oBanue TabIuIl U Juarpamm JUls NIpeICTaBiIeHUs JaHHBIX. Pemenue 3anau
Ha TIPUMEHEHHE OIHCATENbHBIX XapaKTePUCTHK YHCIOBBIX HAOOpOB: CpEeNHUX, HaWOOJBIIETO H
HaUMEHBILIEr0 3HA4YeHMs, pa3Maxa, AMCIEPCHUM WU CTaHJIApPTHOIO OTKIOHEHMs. BbruncieHue 4acTtoT u
BEpOATHOCTEW cOOBITHH. BhluncieHne BepOSATHOCTEH B OMBITaX C PaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMU
ucxoaamu. Mcmonb3oBaHHe KOMOMHATOPUKH. BpluuciieHne BepOATHOCTEW HE3aBUCHMBIX COOBITHI.
Hcnons3oBanue (opMynbl CIOXKEHHs BEpOATHOCTEH, auarpamMm Oijepa, JepeBa BEpOSTHOCTEH,
bopmynsr beprym.

Beposmnocmnoe npocmpancmeo. Axcuomvl meopuu eposimnocmei.

VYcnoBHas BeposATHOCTh. [IpaBmilo yMHOKEHHs BepoATHOCTEH. POopMyra MOJHOM BEPOSTHOCTH.
®opmyina baiieca.

JlMcKpeTHble Cily4aiiHble BEIWYMHbI U  pacnpeneneHus. CoOBMECTHbIE — pacHpe/esICHUs.
Pacnpenenenne cymMMbl W TNPOU3BENECHHS HE3aBUCUMBIX CIIy4allHBIX BEJIMYMH. MaremaTHdecKoe
OXKUJAaHWE W JHUCHEepCHs CIIydaliHOM BeNWYMHBI. MaTeMaTHuecKoe OXHJaHUuE M JUCIEPCUS CYMMBI
CIIy4alHBIX BEJINYMH.

bunapnas cnywaiiHas BenuuuHa, pacnpeaeneHue bepHymm. ['eomerpuueckoe pacnpeeneHue.
buHomuaneHoOe pacnpe/iesieHre U ero CBOUCTBA. [ unepeeomempuueckoe pacnpeoeieHue u e2o C8oLUcmad.
HenpepsiBHble  citydaiiHple  BenuuuHbl.  [lmoTHOCTH  BeposiTHOCTH. DYHKIUSA  pacHpeAciICHHUs.
PaBHOMeEpHOE pacnpeneneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHaoe pacripenenenne. Oynknus Jlarmmaca.

[TapameTpsl HOpMasibHOTO pacnpeaencHus. Ilpumepsl ciydyallHBIX BEJIWYMH, TOAYMHEHHBIX
HOpMaJIbHOMY 3aKOHY (TIOTPEUIHOCTh U3MEPEHHI, POCT UeoBeka). [lenmpanvHasn npedeivras meopema.
Hepasencmeo Yebwviwesa. Teopema Yebwviwesa u  meopema bepuyninu. 3akon Oonvuiux uucen.
Bvibopounwiti memoo uzmepenus eeposimuocmei. Ponv 3axona 6onvwux uducen 8 Hayke, npupooe u
obwecmse.

KoBapuanust nyx cinydailHeix BenuuuH. [lonstue o xoadduimenre koppensuuu. CoBMecTHbIE
HAONIOJICHUST JBYX CIyYallHBIX BEIUYHH. BoulOopounviti kodppuyuenm xoppersyuu. Jlunetinasn
pezpeccusl.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus u ee ypogenvb 3uauumocmu. llpoeepka
npocmeuiwux sunomes. IMuUpUecKue pacnpeoenerus U ux césa3b ¢ meopemuiecKum pacnpeoeieHusmu.
Panzosas xoppenayus.

Ilocmpoenue coomeemcmeuti. HnvekmusHvie U ClOpbeKmugHvle coomeemcmeus. buexyuu.
Jluckpemnas nenpepvignocmo. llpunyun [upuxie.

Koouposanue. /[souunas 3anuce.

OcnosHvle nonamusi meopuu epagos. /lepesvs. /lgouunoe oepeso. Ceaznocms. Komnonenmoi
cesaznocmu. Ilymu na epaghe. Diinepossi u I amunbmonogvl nymu.

II. Tlnanupyemble pe3y/bTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa

MaTpUOTHYECKOE c(OPMUPOBAHHOCTh POCCUIICKON Tpa)KIaHCKOH MICHTUYHOCTH, YBaXCHUS K MPOILIOMY U
BOCIIUTaHUE HACTOSIIEMY pPOCCHMCKON MaTeMaTHUKH, IIEHHOCTHOE OTHOWIEHHE K JOCTHKEHHIM
POCCHIICKUX MAaTEeMaTHKOB M POCCHICKON MaTeMaTHYECKON IIKOJIbI, UCIIOJIb30BAHUE 3TUX
JOOCTHXKEHUH B JPYTUX HAayKaX, TEXHOJOTHAX, chepax IKOHOMHUKH;

AYXOBHO- OCO3HaHHUC AYXOBHBIX HeHHOCTeﬁ pOCCHﬁCKOFO Hapona, C(l)OpMI/IpOBaHHOCTI:
HpPaBCTBCHHOE HPaBCTBCHHOI'0O CO3HAaHHA, OTUYECKOI'O TIOBCIACHUSA, CBA3aHHOTO C MPAKTUICCKUM
BOCIIMTAHUC IIPUMCHCHUEM I[OCTI/I)KCHI/Iﬁ HayKU U ACATCIIBHOCTBIO y‘léHOFO, OCO3HaHHUEC JIUYHOT'O BKJIaga




B [IOCTPOCHHE YCTONYMBOTO OYAyIIEro;

rpaXkJaHCKoe cOPMUPOBAHHOCTh TPAXAAHCKOH MO3MIMM  OOydalomerocss Kak akTUBHOTO U

BOCITUTaHUE OTBETCTBEHHOTO WIEHAa POCCHUIICKOrO OOIIecTBa, NPEACTABICHHE O MaTeMaTHYECKHX
OCHOBaxX (PYHKIIMOHMPOBAHHS PAa3JIUUHBIX CTPYKTYp, SBJICHHUH, MPOLENYp TPa)kIaHCKOTO
obmiecTBa (BBIOOPBI, OMPOCHI U JAPYro€), YMEHHE B3aUMOAEHCTBOBAThH C COLMAIbHBIMU
WHCTUTYTaMH{ B COOTBETCTBHUH C UX (PYHKIMIMHU U Ha3HAYCHUEM;

LIEHHOCTH cOpPMUPOBAaHHOCTE  MUPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

Hay4HOT'O pasBUTHS HAayKH M OOILECTBEHHON IPAKTUKH, NOHMMAaHHE MaTEeMaTU4eCKOM HayKH Kak

HO3HAHUSA cdepsl 4EIOBEUECKON AEATENBbHOCTH, 3TAlOB €€ Pa3sBUTUS M 3HAYMMOCTH Ul Pa3BUTHUS
OUBUIIN3AllMH, OBJIAJACHHUC SA3BIKOM MAaTCMAaTHKH W MaTeMaTHYECKOHN Ky.]'[BTypOfI KakK
CPEICTBOM MO3HAHUSA MHPA, TOTOBHOCTH OCYIIECTBIIATH IPOEKTHYIO M HCCIEIOBATEIBCKYIO
ACATCIIbHOCTD MHANBUAYAJIbHO U B I'PYIIIIC.

3CTETHYECKOE ACTETHUECKOE  OTHOIIEHWE K  MHpPY, BKIIOYAas  OCTETHKY  MaTeMaTUYECKUX

BOCIIUTaHUE 3aKOHOMEpPHOCTEH, OOBEKTOB, 3alad, PEUICHWH, paccyXKIeHWH, BOCHPUUMYHBOCTH K
MAaTCMAaTUYCCKUM aCIICKTaM pa3IMYHbIX BUAOB UCKYCCTBaA,

(hopMupoBaHue c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSITh MAaTEMaTHUECKUE 3HAHUS B MHTEpECaX 3JI0pPOBOTO

KYJIBTYPBI u 6e3onacHoro obpasa >KW3HHU, OTBETCTBEHHOE OTHOILLIEHHE K CBOEMY 37I0POBBIO (340pOBOE

310POBbS NUTaHue, cOaJaHCUPOBAHHBIA PEXHUM 3aHATHH M OTIBIXa, pPEryJsipHas Quzndeckas
aKTHBHOCTH),  (pu3MUeckoe  COBEpIICHCTBOBAaHWE  NPH  3aHATUSAX  CIHOPTHBHO-
03/I0POBUTENLHOM ESATEIBHOCTHIO;

TPyZAOBOE TOTOBHOCTh K TPYyZy, OCO3HaHHE LICHHOCTH TPYAOIIO0Hs, HHTEPEC K pa3IU4HbIM chepam

BOCITUTaHUE npodecCHOHANBHON IEATEIbHOCTH, CBA3aHHBIM C MaTeMaTHKOM M €€ NPHIIOKECHUSIMH,
YMEHHE COBEpIIaTh OCO3HAHHBI BBHIOOp Oymymieli mpodeccHu u peaTu30BBIBATH
COOCTBEHHbIE JXM3HEHHbBIC IIIaHBl, TOTOBHOCTb M CHOCOOHOCTh K MAaTeMaTHYECKOMY
00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTH K aKTHBHOMY
Y4aCTHIO B pCIICHUHU IPAKTUYCCKUX 3a1a4d MaTeMaTHYeCKON HaIllpaBJICHHOCTH,

J3KOJIOTHYCCKOEC C(bOpMPIpOBaHHOCTB DKOJIOTHYECKON KYyJbTYpPbl, IIOHUMAaHHUC BJIMAHHUA COLOHAJIBHO-

BOCITUTaHUE 9KOHOMHUYECKHX IMPOILECCOB HA COCTOSHUE MPHUPOTHON M COLMANBHON Cpebl, OCO3HAHUE

IJI00aJbHOTO  XapakTepa OJKOJOTHYECKHX MpoOjeM, OpHeHTalus Ha TNpUMEHEHHE
MaTeMaTHYeCKUX 3HAHWW ISl pelIeHUs 3aJad B OOJNACTH OKpYXKalollel Cpebl,
IUTAHMPOBAaHUE TIOCTYNKOB M OLIEHKM MX BO3MOXHBIX IOCIEIACTBHH U1 OKpYXKaromen
cpensl;

MeTanpenMeTHue PE3yabTaTbI

Ilo3nasamenvhvie ynugepcanvuple yueonvie oeiicmeusn

bazoBeie morumueckue

JIeHCTBUA
CITIOCOOCTBYIOT
(hopMHpoOBaHUIO
YMCHHMN:

CpaBHEHUs, KPUTEPUH IPOBOIMMOTO aHAJIN3A;

OTpULATCIbHBIC, CAMHUYHBIC, YaCTHBIC 1 061]_11/16, YCJIOBHBIC,

BBISBIISITh U XapaKTEPH30BaTh CYNIECTBEHHbBIE TIPU3HAKA MAaTEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHHH MEXIy TMOHATUSAMH, (OPMYIHPOBATH OIpPENEICHNsS MOHATHH,
yCTaHaBIIMBATh CYIICCTBCHHBIH NMPH3HAK KIacCU(PHUKAINU, OCHOBAHUS U1 OOOOIICHHS M

BOCTIIPUHUMATH, (DOPMYIHPOBATH U MTPEOOPA3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHbIE U

BBIIBJISITH  MaTEMaTH4YECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHBOPEUHUS B
(axTax, TaHHBIX, HAOMIOACHUSAX U YTBEPKICHUAX, MPEUIAraTh KPUTCPUH JUIS BbISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

ACJIaTb BBIBOJIbI C MUCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, NCAYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MIPOBOJUTE  CaMOCTOSITENIBHO ~ JI0KA3aTeNbCTBA MATEMaTHYECKHUX  yTBEP KICHUM
(mpssiMple W OT TPOTHBHOIO), BBICTpAaUBaTh APTYMEHTAILMIO, NPUBOJAUTH TPUMEPHI U
KOHTPHPUMEPHIL, 000CHOBBIBATL COOCTBEHHEIE CYKACHUS 1 BBIBOJDBI;

BbIOMpaTh CIOCO0 perieHust y4eOHOH 3afauu (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peueHus, BBI6I/IpaTB HanOoJee MOAXOMAINI C YYETOM CaMOCTOATENBHO BBIIEIIEHHBIX
KPUTEPHEB).

bazoBrie

HUCCICOA0BATCIILCKHUEC

JIeHCTBUA
CITOCOOCTBYIOT

WCIOJB30BaTh  BONPOCHl  KaK  HCCIEAOBAaTENIbCKMH  WHCTPYMEHT  IO3HAHUS,
(opMyTUpOBaTH BOIPOCHL, (UKCHUPYIOIINE MPOTHBOpEYre, MPOOIeMy, YCTaHABIMBATh
MCKOMOE ¥ JJaHHOE, (JOPMHUPOBATH THIIOTE3Y, ApTYMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHUE;

MPOBOJHUTH CAMOCTOSITEIILHO CIUITAHMPOBAHHBIM 3KCIIEPUMEHT, HCCIEeIOBaHUE TI0




(hopMupOBaHUIO YCTaHOBJICHHIO  OCOOCHHOCTEH  MaTeMaTH4eCKOro OOBEKTa, SBJICHHS, Mpollecca,
YMEHMIA: BBISIBIICHUIO 3aBHCUMOCTEH MEXKIY OOBEKTaMH, SIBJICHUSMH, TTPOILIECCAM;
CaMOCTOSTEIFHO  (OPMYJIHPOBATH OOOOIICHUS W BBIBOJALI IO  pe3yJbTaTaM
MPOBEJCHHOTO HAOJIO/ICHUS, HWCCIECAOBAaHUS, OICHHBATH JOCTOBEPHOCTh IMOJNyUYECHHBIX
pe3yIbTaTOB, BBIBOJOB U 0000IICHUH;
MIPOTHO3UPOBATh  BO3MOXKHOE  pasBUTHE IIpollecca, a TakKe BBIIBHTATh
IMMPEATIOJIOKCHNA O €TI0 Pa3BUTHU B HOBBIX YCJIOBHUAX.
Pabora BBISBIISITH Je(UIMTHI HH(DOPMAIINK, TaHHBIX, HEOOXOUMBIX IS OTBETA HA BOTIPOC H
uHbopMareit JUTSL pEeTlIeHUs 3a/1a4H;
CHOCOBCTBYIOT BBIOMpaTh HMHGOPMALMIO M3 WMCTOYHHKOB pa3IMYHBIX THIIOB, aHAJIW3UPOBATH,
dopMUpOBaHHIO CHUCTEMAaTU3UPOBaTh W MHTEPIPETUPOBATH WHPOPMAIMIO Pa3UYHBIX BHIOB U (opm
yMeHwil: MIPEJICTaBIICHUS; )
CTPYKTYPUpPOBaTh HWH(POPMAIMIO, TPEACTABIATh €€ B pa3iuyHbIX (opmax,

WITIOCTPUPOBATH IPadUuECKH;
OLICHMBATh HAJEKHOCTh HMHPOPMALUHM IO CAMOCTOSITENIBHO CHOPMYITHPOBAHHBIM
KPHUTEPHSIM.

Kommynukamuenwie ynueepcanptsle yuednvle oeiicmeus

OOmenne BOCHPHUHAMATH M (HOPMYJTHPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBHSMU H
CIIOCOOCTBYIOT LEeNsIMU OOLIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
dopMupoBaHHIO MUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHMS 1O XOAY PELICHMs 3aJauyd, KOMMEHTHPOBATh
yMeHHii: MOJYYCHHBIN pe3yIIbTaT;
B Xome OOCYXIEHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBHI,
NpoOJIeMBl, pelIaeMoil 3aJadyd, BBICKA3bIBaTh HJCH, HALCJICHHBIC HA IOWCK pPEIICHHS,
CONOCTaBISITh CBOM CYXKICHUS C CYKACHWSAMH JPYIMX YYacTHHKOB JHaJora,
0o0HapyKMBaTh pa3iniMe M CXOJCTBO MO3WIUH, B KOppeKTHOW Qopme (opmyarpoBaTh
pa3HOIIacHs, CBOU BO3PAKEHHUS;
NPE/ICTABIATh PE3yJIbTaThl PEIICHUS 33/1a4d, OSKCHEPHMEHTA, HCCIIeIOBAaHMS,
IPOEKTa, CAMOCTOSITENIFHO BEIOMPATh (hOPMAT BEICTYIUICHUS C YUETOM 33714 TPE3CHTAINN
1 0COOCHHOCTEH ayJUTOPHH.
CoBmecTHas MOHUMATh ¥ UCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIMBUIYAIbHONW PabOTHI
eI TENbHOCTh IPH PEIICHUN Y4eOHBIX 3a/1a4, IPUHUMATH IIeJb COBMECTHOH AEATEIbHOCTH, INIAHUPOBAThH
CIIOCOGCTBYIOT OpPraHM3aIlMI0 COBMECTHOW pPabOThHI, pacmpenensTh BHIAB padoT, 1OroBapHBaThCA,
bopMHpOBaHHTO 00CyXI1aTh MPOLIECC U PE3yNIbTaT PabOThI, 0000IIaTh MHEHHSI HECKOJIBKUX JTIOJICH;
yMeHHii: y4acTBOBaTb B TPYNNOBBIX Qopmax paboTel (0OCyxkaeHHs, OOMEH MHEHH,

«MO3TOBBIC IITYPMBD» W WHBIC), BBITOJHATH CBOIO YacTh PabOTHI U KOOPAUHUPOBATH CBOM
JEHCTBUS C APYTHMMH WICHAMH KOMAaH[IbI, OI[CHMBATh KA4ECTBO CBOETO BKJIaNa B OOIIMit
MIPOAYKT IO KPUTEPUSIM, CPOPMYJIMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBUSI.

Pezynamuenvie ynugepcanvhvie yuednule oelicmeusn

CamMoopranuszanus COCTABIIAITh IIAH, AJITOPUTM PELICHUs 3a/ayd, BBIOMpaTb CIoco0 pemIeHus ¢ y4EToM
CIOCOOCTBYIOT UMEIOLIMXCSl  PEeCYypcoB M COOCTBEHHBIX  BO3MOJKHOCTEH, apryMEHTHpPOBAaTh U
(hopMHPOBaHHIO KOPPEKTUPOBATh BapUaHThI PELICHUH ¢ y4ETOM HOBOM MH(POPMALIH.

YMEHUH:

CaMOKOHTPOIIb BJIAJCTh HAaBbIKAMH II03HABATEJbHOW pPE(ICKCHM KaK OCO3HAHUS COBEPLIAEMBIX
CIIOCOOCTBYIOT JIEUCTBUHA W MBICIUTENBHBIX IPOLECCOB, HX PE3yJIbTaTOB, BIAAETh criocobamu
dopMupoBaHHIO CaMOIIPOBEPKH, CAMOKOHTPOJISI TTpoLiecca U pe3ybTaTa pelleHns MaTeMaTHYeCKOH 3a1a4u;
yMeHHMi: [IPEABUIECTD TPYIHOCTH, KOTOPbIE MOI'YT BOSHUKHYTh IIPH PELICHNH 3a1a4l, BHOCUTh

KOPPEKTUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX, HAWJICHHBIX
omrOOK, BBISIBIICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa LEIH U YCJIOBUSAM, OOBSCHITH NPUYUHBI
JOCTYDKEHHST MM HEJOCTIKCHHSI Pe3yJIbTaTOB JIESTEIBLHOCTH, HAXOJUTh OIINOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OTIBITY.

IIpeaMeTHBbIE Pe3yJIbTATHI

Yenyonennotit yposenv « Cucmemno-meopemuueckue pe3yibmamaly

Paznen BbinycKHHK HAYYUTCS Buinycknux noayuum 603moxncnocms
Hayuumycs

OneMeHTHI - cBOOOJTHO OIEpUPOBATh MOHATHAMHU: KOoHeuHoe | JlocTmkeHue pe3ynbTaroB pazzaena Il;

TEOPHH MHOXXECTBO, 3JIEMEHT MHOXECTBA, IMOAMHOXECTBO, | - ONEPUPOBATH MOHATHUEM OINpPENCIICHHS,

MHOXECTB U | mepecedeHne, 00beIMHEHNE U Pa3HOCTh MHOXKECTB, | OCHOBHBIMH  BHJAMH  OINpENeNICHHH,




MaTeMaTHYeCKOMU
JIOTUKH

YHCIIOBBIE MHOYKECTBA Ha KOOPIMHATHON MpPSIMOIA,
OTPE30K, UHTEPBAJI, ITOJIYHHTEPBAJI, MIPOMEKYTOK C
BBIKOJIOTOM TOYKOH, rpadudecKoe IMpeCTaBICHHE
MHO’KECTB Ha KOOPAWHATHOMN INTIOCKOCTH;

- 33JaBaTb MHOJXKECTBA  IEPEUUCIEHHEM U
XapaKTepPUCTUIECKUM CBOMCTBOM;

- OomepupoBaTh  TOHATUAMHU:  YTBEpPXKACHUE,
OTPHUIIAHHE YTBEP)KICHHSA, HCTUHHBIE M JIOKHBIE
YTBEpXKACHUS, TPUYNHA, CJIEICTBHE, YacCTHBIN
ciTy4ail o0IIero yTBEep:KJIeH!sI, KOHTPIIPUMED;

- MIPOBEPSTH MIPUHAUIEKHOCTh  3JIEMEHTa
MHOECTBY;
- HaxomuTh IlepecedeHue U  OObeAUHEHHE
MHOXECTB, B TOM 4YHCI€ MpPEJICTaBIECHHBIX
rpadpuuecKk Ha YUCIOBOM TMpAMOM W Ha
KOOPAMHATHOM TJIOCKOCTH;

- TPOBOJUTH JOKa3aTeNbHbIE PACCYKACHUS JUIA
000CHOBaHMsI HICTUHHOCTH YTBEPKACHHUH.

B moBcenHEBHON KW3HU M NPH U3YUYEHUH JPYTHUX
MIPEIMETOB:

- HCIONB30BaTh  YHCIOBBIE MHOXECTBA  Ha
KOOpJIMHATHOM MpsSMOM W HAa KOOPAUHATHOU
IUIOCKOCTH JJISL ONHCAHMs PEANBHBIX MPOLIECCOB H
SIBIICHUIA;

- TpOBOAWTH [JOKa3aTeNbHBIE PACCYXICHHUS B
CUTyalsIX IOBCEJHEBHOM JKWU3HU, NPH PEIICHUU
3a/1a4 U3 APYTUX MMPEIMETOB

OCHOBHBIMHU BHJIaMU TEOPEM;
- [TOHUMATh CyThb
JOKa3aTeIbCTBa;
ONEepHpPOBaTh MOHATHSIMH CUETHOTO U
HECUYETHOTO MHOKECTBA;

- IPHUMEHATh METOJ MaTeMaTU4EeCKOU
WHAYKIAN TUTST IPOBEICHHUS
paccy X IeHUI M [0Ka3aTelbCTB U IpPH
pEIIeHn! 3aaa4.

B noBceHEBHOM XKU3HU U IIPU U3YYEHUU
JIPYTUX MPEIMETOB:

- HCIIOIb30BAaTh TEOPETHKO-
MHOKECTBEHHBIN A3BIK M SI3BIK JIOTUKH
JUIsL OIUCAHUsS pealbHbIX IPOLIECCOB U
SIBJIGHUH, TIPH pPELICHUH 3ajjad JApPYTUX
Y4eOHBIX PEAMETOB

KOCBCHHOI'O

Yucna u

BBIPAKCHUSA

- CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: HATYyPATBHOE
YUCJIO, MHOXECTBO HATypalbHBIX YHCEIN, LEIoe
YKCJIO, MHOJKECTBO ILIENBIX YHCEJI, OOBIKHOBEHHAs
Ipo0b, HecATHYHAs ApoOb, CMEMIAaHHOE YHCIIO,
palMoHAILHOE YHCJIO, MHOXKECTBO PalMOHAIBHBIX
YHCell, HPPAIlIOHAIBHOE YHCIIO, KOPEHb CTETEeHN n,

JIEUCTBUTEIILHOE 4HCIIO, MHOKECTBO
ILGfICTBHTCHI;HBIX YHCCJI, FCOMCTpI/I‘-ICCKaH
UHTEpIpeTanus HaTypaJIbHBIX, MCITBIX,

paIMOHANEHBIX, JCHCTBUTEILHBIX YUCEIT,

- TIOHUMaTh M OOBSCHATH pPa3HUIY MEXKIY
MO3UIMOHHOW W  HEMO3MIIMOHHOM  CHCTEMaMH
3aITUCH YUCET;

- IEePEeBOJAUTH 4YHCJIA U3 OIHON CHCTEMbI 3aIlHMCH
(cucTeMbl cUHCIIEHHS) B IPYTYIO;

- JIOKa3plBaTh M  WCHOJB30BaTh  IPHU3HAKU
JISIMMOCTA  CYMMBI M TPOM3BEACHUSA  IPH
BBIMOJIHCHU Y BBIYUCICHUM U PEIICHUU 33]1a4;

- BBHINOJHATH OKpPYTJCHHE palMOHAIbHBIX U
MppaIOHATBHBIX YHCEIN C 33JaHHOW TOYHOCTHIO;

- CpaBHUBaTh JICUCTBUTEIBHBIC 4YHCIA PAa3HBIMU
crocodamu;

YHOPSIIOYMBATh YWCNA, 3aliCaHHBIE B  BHIE
OOBIKHOBEHHOH W IECATUYHOW JpoOH, dYHCIa,
3aMKUCaHHbIE C HMCIOJIE30BAaHUEM apU(PMETHICCKOTO
KBaJI[PaTHOTO KOPHsI, KOPHEH CTETeH! OOoJbIIe 2;

- saxoauth HOJl m HOK pasHbeiMu criocobamu u
UCIIOJIb30BATh UX ITPH PEIICHUH 33134,

- BBINOJIHATH BBIYMCICHUS U TPeoOpa3oBaHUS
BEIPQKECHUH, COAEPIKANINX ACHCTBUTENHHBIC YHCTIa,
B TOM YHCJIC KOPHH HATYPaJIbHBIX CTCIICHEH;

- BBINOJIHATH  CTAHJAPTHBIC  TOXKICCTBCHHBIC
peoOpa3oBaHms TPUTOHOMETPHUYECKHUX,

Hoctukenue pesynbraToB pasnena II;

- CBOOOAHO OMEPHUPOBATH UYUCIOBBHIMH
MHOXXECTBaMU IPH PELICHUN 33]1a4;

- TIOHUMATh MPUYHUHBI U OCHOBHBIE HJIEU
pacIIMpeHns] YUCIOBBIX MHOXKECTB;

- BIAAETh OCHOBHBIMH HOHATHUAMH
TEOPUM  JEIMMOCTH IPH  PELICHUU
CTaHJAPTHBIX 33]1a4

uMeTb  0a30oBbIE  MPEACTABICHUS O
MHOKECTBE KOMIUIEKCHBIX YHCET,;

- cBOOOJTHO BBITIOJNHATEH TOXKICCTBEHHBIC
npeoOpa3oBaHusi TPUTOHOMETPHUUECKHUX,
J0rapupMUIEecKux, CTETIEHHBIX
BBIPA)KCHHI;

- BnazeTh popmynoit 6nHoma Herotona;

- TpUMEHATh INpU pEUIeHHH 337ad
TEOPEMY O JIMHEHHOM TMpEeCTaBICHUN
HOZ;

- TPUMEHATh TPU PpEIIeHUH 3a1ad
Kuraiickyro Teopemy 00 ocTaTkax;
- TpPUMEHATh TpU peUIeHHH 3ajad

Manyro teopemy ®Pepma;
- YMETh BBINIOJHATH 3allUCh YHCIA B
MTO3UIIIOHHON CUCTEME CUMCIICHUS;

- TPUMEHSATh TNpH pelleHHH 3agad
TEOPETUKO-YHUCIIOBBIE (PYHKIMU: YUCIO U
CyMMa JenuTeNel, GyHKIno Ditnepa;

- TPUMEHATh TPH pEIICHUH 3334
LENHbIe ApooH;

- TPUMEHATh TIPH pELICHUH 3ajady
MHOTOWIEHbI C JICHCTBUTENBHBIMU |

LEJIBIMU KO3 PHUIIIEHTaMH;
- BJAJETh TOHSATHUSIMH TPHBOAUMBIA M




norapuMUYECKnX, CTETEHHBIX, HUPPALUOHAIBHBIX
BBIpaKEHUH.

B noBcenHEBHON XU3HU U IPU U3YYEHHUH IPYTHX
IIPEIMETOB:

- BBIIOJHATH U OOBSICHATH CPABHEHHE PE3YJIbTAaTOB
BBIYMCJICHUH NpU PELIEHUU NPAKTUYECKUX 3a]a4, B
TOM  4YHcle  TPUONHKCHHBIX  BBIYHMCIICHUIH,
UCIIOJNB3YSI pasHble CocOoObl CpaBHEHUI;

- 3aIUCBIBAaTh, CPAaBHUBATh, OKPYTJATH YHCIOBBIE
JIAHHBIE PpEaJbHBIX BEIUYMH C HCIOJIb30BAHUEM
Pa3HbIX CUCTEM U3MEPEHUS;

- COCTaBJATh M OLEHHUBATh PA3HBIMH CIIOCOOAMHU
YHUCIIOBBIE BBIPAKCHHUS IpH peleHnu
NPaKTHUECKUX 3a4ad M 3a1a4 U3 APYTHX y4eOHBIX
IPEIMETOB

HEIPHUBOAUMBIH MHOTOUJIEH u
MIPUMEHATD UX IIPH PEIICHUH 3a]a4;
- TPUMEHATH TPU PEUICHUU
OCHOBHYIO TeopeMy areopsl;

- TpUMEHATh IpU pEUIeHHH 33a7ad
npoctediue  QYHKIUH  KOMIUIEKCHON
MIEPEeMEHHOW  KaKk  TeOMETPUYECKHE
npeoOpa3oBaHus

3ama4y

YpaBHeHUd
HEpaBEHCTBA

u

- cBOOOIHO OIEpUpOBaTh MOHATHAMU: YPABHEHHE,
HEPABEHCTBO,  PABHOCWIBHBIE  YpPaBHEHHS U
HEPABEHCTBA, yPaBHEHHUE, SABIIIOLIEECS CIECICTBUEM
JIpYyroro ypaBHEHUs, ypaBHEHMs, PABHOCUIILHBIE HA
MHOXKECTBE,  pPaBHOCHWJIbHBIE  IPeoOpa3oBaHU
YpaBHEHU;

- pemaTh pa3HbIe BUIBl YPABHEHNUH W HEPABEHCTB U
UX CHCTEM, B TOM YHCIIE HEKOTOPBIE YpaBHEHHS 3-1
u 4-i  cremeHe#, JApOOHO-pallMOHAIBHBIE U
UpPpaLUOHAJIBHBIE;

- OBJIAJETh OCHOBHBIMH THIIAMM IOKAa3aTEIbHBIX,
norapu()MU4ecKux, UPPaLUOHANBHBIX, CTEIIEHHBIX
YPAaBHEHU M HEPAaBEHCTB U  CTAHAAPTHBIMU
METOJaMM MX pEUIeHHH W NPHUMEHATh HUX IpH
pELICHUH 3a/1a4;

- IPUMEHATH TeopeMy be3y K pelleH’0 YpaBHEHHUI;
- TOpuUMEHATH TeopeMy Buera pana pemeHus
HEKOTOPBIX YPaBHEHUN CTETNEHHU BBILIE BTOPOH;

- IOHMMATh CMBICI TEOPEM O PAaBHOCUIIBHBIX U
HEPaBHOCWIBHBIX MPEOOpa30BaHUSIX YpPaBHEHUH W
YMETb UX JOKA3bIBATh;

- BJAaJeTh METOJAMH pEIICHUS YypaBHEHUII,
HEpPaBEHCTB U MX CUCTEM, YMETh BBIOMpAaTbh METO[
peuenns 1 000CHOBBIBATH CBOH BBIOOD;

- WCHIOJB30BAaTh METOJ WHTEPBAIOB Ul PEIICHUA
HEPaBEHCTB, B TOM YHCJIE IPOOHO-PAIlMOHATIBHBIX H

BKJTIOYAIOIINX B ceost UppaIMOHAIBHBIC
BBIPKCHHS;
- pemath  anreOpanyuecKre — ypaBHEHHS U

HCPABCHCTBA M HUX CHUCTEMbI C IIapaMETpaMu
anreOpandecKuM U rpaduaeckuM MeTOAaMu;

- BIAAETh pPa3HBIMM METOJaMH JOKa3aTeIbCTBa
HEPABEHCTB;

peliaTh YpaBHCHUSA B LICJIBbIX YUCTIAX,

- n300pakaTb MHOXECTBA Ha  IUIOCKOCTH,
3a/laBacMble YPABHECHUSIMHU, HEPAaBEHCTBAMHU W HX
CUCTEMAMU;

- cBOOOIHO  WCHONB30BaTh  TOKAECTBEHHBIC
mpeoOpa3oBaHMs TIPU pEUICHWH YpaBHEHHHA U
CUCTEM YpaBHEHUHN

B moBcenHEBHON JKM3HU M NPU U3YUYEHUH JPYTUX
MPEIMETOB!

- COCTaBJIATh W pCIIaTh YpaBHCHUA, HCPABCHCTBA,
UX CHCTEMBI MPH PEUICHUH 3a/lad APYTHX YUeOHBIX
IPEIMETOB;

HocTtuxenue pe3yapTaToB pasnena II;
- cBOOOJIHO OTNPENEATh THIT U BHIOUPATH
METOJ pPCIICHHUS [OKA3aTeNbHBIX U

Jorapu(MUIECKIX ypaBHEHUI 51
HEpPaBEHCTB, HppanuoHaIbHbIX
ypaBHEHUI 51 HEPABEHCTB,
TPUTOHOMETPUYECKUX  YPaBHEHUUH U

HEPABEHCTB, UX CHCTEM;
- ¢cBOOOIHO pelaTh CUCTEMBI JIMHEUHBIX
YPAaBHEHU;

pelmars OCHOBHBIE THIBI YPABHEHUN H
HEPABEHCTB C ITapaMeTpaMy;

- TIPUMEHATH [pPU PELICHUU 33134
HepaBeHcTBa Komm -  ByHsikoBckoro,
bepnymnu;

- UMCTb MPEACTABIICHUEC O HCPABCHCTBAxX
MCKAY CpCAHNMU CTCIICHHBIMU




- BBITIOJIHATH OLIEHKY MPaBAONOA0OUS Pe3yIbTaToB,
HOJTyJaeMbIX IPH PENICHUH Pa3INYHBIX YPaBHEHHH,
HEPaBEHCTB W HMX CHCTEM INIpPU pPEHICHUU 3ajad
JpyTuX Y4eOHBIX PEAMETOB;

- COCTaBIJIATH U peIiaTh ypaBHEHUS U HEPABEHCTBA C
napamMeTpaMd TP PEUICHUHW 3a1ad  JPYyTux
yUeOHBIX MPEMETOB;

- COCTaBJISITh ypaBHEHHE, HEPABEHCTBO MM HX
CHCTEMY, ONMCHIBAIOUINE PEATBEHYIO CUTYaIlHIO WITH
HPHUKIIATHYIO 3ajaqy, MHTEPIIPETUPOBATH
NOJY4YeHHBIE Pe3YIbTaThl;

- HCHOJNB30BAaTh NPOTPaMMHBIE CpEACTBA HPH
peIIeHNH OTHENBbHBIX KJIaCCOB ypaBHEHHI U
HEpPaBEHCTB

DyHKIUU

- BIAAeTh NOHATHAMHU: 3aBUCHMOCTH BEJIHYHH,
(hyHKIHS, apTYMEHT W 3HaueHue (QYHKIUH, 00J1acTh
OTpeJieNieHHsT ¥ MHOXXECTBO 3HaueHUH (QyHKIHH,
rpaduK 3aBHCUMOCTH, Tpaduk (YHKUUH, HYIH
¢byHKUINY, POMEXYTKH 3HAKOIIOCTOSIHCTBA,
BO3pACTaHUE HA YUCIOBOM IPOMEXKYTKE, YObIBAaHHE
Ha YHUCIIOBOM TIPOMEXYTKE, HauOojbllee U
HavMeHbllee 3HaueHWe (YHKUIUM Ha YHCIOBOM
NPOMEXYTKE, Mepuonudeckasi (YHKUUs, MEpHOL,
YyeTHas ¥ HeueTHas! PyHKIHNH;

- YMETh NPHUMEHSTHh JTH TOHITUS TMpPU PEUICHUU
3ajay;

- BJIAJIETh MOHATHEM CTENCHHAs (YHKIUS; CTPOUTH
ee TpapuKk W yMETh MPHUMEHSITH CBOMCTBa
CTENIEHHOH (DYHKLIWH MPH PELICHUH 3a/1ay;

- BIAJICTh TOHATHSIMHU TIOKa3aTelbHas (QyHKIWS,
JKCIIOHEHTa; CTPOUTh UX TpaQUKH U YMETh
NPUMEHSTh CBOWCTBA MMOKA3aTeNbHONW (DYHKINU NPU
peLIeHNH 3a1a4;

- BIIQJICTh TOHATHEM Jorapumuieckas (QyHKIUS;
CTpOUTH €e TpauK W yMETh NMPHUMEHSITH CBOHCTBa
norapuMuieckoi GyHKLINH IIPU PELICHUH 3a]ay;

- BJIAAETh HOHATHAMH TPUTOHOMETPUYECKHE
(GyHKIMM; CTPOUTh WX TpadUKd ©  YMETh
NPUMEHATH CBOICTBa TPUTOHOMETPHUUECKUX
(yHKUUH Ipy pPELIeHUN 3aay;

- BIaIeTh TOHATHEM oOpaTHas  (yHKIHS,
NPUMEHSTH 3TO NOHSITHE NP PELLICHUH 3a/1a4;

- TPUMCHATH NPU PELICHMH 3a7ad CBOMCTBa
GbyHKUIMH: YETHOCTD, MIEPUOTNIHOCTb,
OTPaHNYECHHOCTH;

- MIPUMEHSTH TP PELICHUH 3a/1a4 IpeoOpa3oBaHus
rpaduKoB (yHKIIHIA;

- BJIaJICTh TIOHSITHSMHA YHCIIOBAs
MOCIIEAOBATEIbHOCTD, apupmeTnieckas u
reoMeTpudecKas IPOrpeccus;

- IPUMEHATh MNpPH pEHIEHUH 3a7ad CBOWCTBA U
NpU3HAKH apu(pMETHYeCKO H TeOMETPHUYECKON
MIPOrPECCH.

B noBcenHEBHON XU3HU W IPU U3YYEHHUH IPYIHX
y4eOHBIX ITPEIMETOB:

- OmpeneNsiTh Mo TrpadukaM M HMCIOIB30BaTh IS
peleHns] MPUKIAAHBIX 3a7ad CBOMCTBA peabHBIX
NPOLIECCOB W 3aBUCHUMOCTEH (HauOosplve U
HavMEHbIINE 3HAYCHUS, IPOMEKYTKH BO3PACTaHUS
u yOBIBAHHS GYHKITHH, MIPOMEKYTKH

Hoctukenue pesynbraToB pasnena II;

- BIaJIETh OHATHEM ACHMIITOTEI M YMETh
€ro TIPUMEHSTH MIPH PEIICHUH 3a/1aY;

- TOpPUMEHATh  METOABl  pElIeHUs
MIPOCTENIINX mddepeHnanbHbIX
YpaBHEHHII IEPBOTO U BTOPOTO MOPSAKOB




3HAKOIIOCTOSHCTBA, ACUMIITOTHI, TOYKH TMeperuoa,
TIEPHUOT U T.I1.);

- UWHTEpPIpPEeTHPOBaTh CBOMCTBA B  KOHTEKCTE
KOHKPETHOM NMPakTUYECKON CUTYallny;
- ompemensaTb mo rpaduKkaM — MpOCTeHIine

XapaKTEPUCTUKUA TEPUOANYCCKMX IMPOIECCOB B
OMOJIOTHH, SKOHOMHUKE, MYy3bIKE, PaIHOCBA3U H JIp.
(amMmuMTY A2, IEPHO U T.I1.)

JIeMEHTBI
MaTEMaTHYECKOT
0 aHanm3a

- BIAAeTh NOHATHEM OECKOHEYHO yObIBaroImas
reoMeTpudeckas Mporpeccuss U yMeTb IMPUMEHSTh
€ro MpH pelIeHn  3aay;

- TPUMEHATH Ui  peLICHUS
IPEAETIOB;

- BIAJETh MOHATHSIMU OECKOHEYHO OOJbIIUE U
0ECKOHEYHO MaJble YHCIJIOBBIE
IOCNIEAOBAaTEIbHOCTY UM YMEThb  CPaBHHMBATh
OeckoHewHo Oonpimrie W OECKOHEYHO Maible
MOCIIEI0BATENBHOCTH;

- BJIQAETh HOHATHUAMH: NPOU3BOAHAS (YHKUUH B
TOUKE, IPOU3BOIHAS QYHKIIUH;

- BBUHCIATH  TIPOU3BOJHBIC
(hyHKIMI 1 X KOMOWHAIIHIA;

- HccienoBaTh (PyHKIMH Ha MOHOTOHHOCTH U
3KCTPEMYMBI;

CTpOUTH I'padMKH U MPUMEHSITHh K PELICHUIO 3aad,
B TOM YHCJIE C TIAPaMETPOM;

- BJIQAETh IIOHATHEM KacaTesJbHas K TIpaduky
(YHKIMU ¥ yMEThb NPUMEHSATH €ro NpU PELICHUU
3a/ay;

- BIAJETh TNOHATHAME TepBOOOpaszHas (yHKIuS,
OIPEJCICHHBIN HHTETPAI,

- mpuMeHsTh TeopeMy Hbrorona—JleitOHMuIa u ee
CIICACTBUS [UIs PELICHUs 3a1a4.

B noBcenHEBHON XU3HU U IIPU U3YYEHHUH IPYIHX
y4eOHBIX MTPEIMETOB:

- pewmars TNPUKIAAHBIE 3aJadyd W3 OHOJIOTHH,
(u3uKY, XMMUHU, SKOHOMUKH U IPYyTUX MPEIMETOB,
CBA3aHHBIE C HCCIIEZJOBAHUEM  XapaKTEPUCTHK
MIPOLIECCOB;

- HHTEPIPETUPOBATH IIOTY4YEHHbIE PE3YIbTaTh

3agad  TCOPHUIO

3JIEMEHTAPHBIX

Hoctuxenue pe3yapTaToB pasnena II;

- cBOOONHO BIAjeTh CTaHAAPTHBIM
anmapaToM MaTeMaTH4YecKoro aHaju3a
JUIS1 BBIYMCIICHUS TPOU3BOIHBIX (DYHKLIUU
OJIHOM MepeMEeHHOM;

- CcBOOOAHO  MPUMEHATH  ammapar
MaTeMaTHYECKOTO aHam3a TS
ucciaenoBaHus (YHKIUH U IOCTPOEHUS
rpaguKoOB, B TOM YHCJIE HCCIICIOBAHUS
Ha BBITYKJIOCTD;

OIIEPUPOBaTh MOHATUEM IEPBOOOPA3HOM
(yHKIIMH U1 peneHus 3a/1a4;

- OBJIAZIETh OCHOBHBIMH CBEJCHUSIMH 00
naTerpanie Hrprorona—JleiOnuma u ero
MIPOCTEHIINX NPUMEHEHUSIX;

- ONEPUPOBATH B CTaHJIapTHBIX
CUTyalUAX MPOU3BOAHBIMU  BBICIIUX
MOPSIIKOB;

- YMETh MPUMEHSTDH MPH PEIICHUH 33134
CBOICTBA HETIPEPBIBHBIX (DYHKITUI;

- YMETh MPUMEHSTH MPH PEIICHUU 3a/1a4
TeopeMbl Beiiepiitpacca;

- YMCTH BBIIIOJIHATH HpI/I6JII/I)KeHHLIe
BBIYHCIICHUS (MeTombt perieHus
ypaBHEHUH, BBIYHCICHHS ONPEIeIEHHOTO
WHTeTpana);

- yMeTh TPUMEHATh  TPHIOKEHHE
MIPOM3BOJHOMN u OTIPEETICHHOTO
HHTErpana K PpeLIeHNI0 3amay
€CTECTBO3HAHMUS;

- BIIa/IETh MIOHSTHUAMU BTOpas
[IPOM3BOJHASA, BBINYKJIOCTh  Ipaduxa
GyHKIIMM W yMeThb  HCCIIEZIOBaTh

(hYHKIIMIO Ha BBITYKIOCTh

Cratuctuka u
Teopust
BEPOSATHOCTEH,
JIOTHKA u
KOMOHMHATOpHKA

- ONEpUpOBATb OCHOBHBIMU  OIHCATEIbHBIMU
XapaKTepUCTUKaMH YHCIOBOTO Habopa, MOHATHEM
reHepasibHasi COBOKYITHOCTH U BEIOOPKOI U3 HEE;

- OIIEPUPOBATh MOHATUAMU: YaCTOTA U BEPOSTHOCTD
COOBITHA, CyMMa W HPOU3BEICHUE BEPOATHOCTEH,
BBIUHMCISITH BEPOSTHOCTH COOBITHI Ha OCHOBE
MOJICYETA YHCIIA UCXOHO0B;

- BJIaJEeTh OCHOBHBIMH MOHATHSIMH KOMOMHATOPHUKU
Y YMETb UX IPUMEHATH [P PEIICHUH 33124,

- HMeTh TMpeAcTaBieHHEe 00 OCHOBaxX TEOpUH
BEPOSITHOCTEH;

- HMETh TPEACTAaBICHHE O JUCKPETHBIX W
HEIPEPBIBHBIX CIIy4JalHBIX BEJIMYMHAX u
pacnpeneneHusX, O HE3aBHCUMOCTH CIIy4alHBIX
BEJIMYHH;

- HMEThb MpPEACTABICHHE O MaTeMAaTHYECKOM
0’KMJIAHUU U TUCIIEPCUU CITyYalHBIX BEJINYUH;

- WMETb _ NPEACTABIEHHE O  COBMECTHBIX

Hoctrkenue pesynsraToB pasnena II;

- UMETh MPEJCTABICHUE O LEHTPaIbHOU
HpEeACIIbHON TEOPEME;

- UMETh NPEJCTABICHHUE O BHIOOPOUYHOM
ko3 urenTe Koppemsiuuu U JTMHEHHON
perpeccuu;

- UMETh IIPEICTaBICHUE 0
CTaTHCTUYECKHX THIIOTE3aX M IMPOBEPKE
CTaTHCTUYECKOM THIIOTE3bI, O CTATUCTHKE
KpUTEpHS U €€ YPOBHE 3HAYUMOCTH;

-  UMETh [MpPEACTaBICEHHE O CBS3U
SMIUPUUECKUX u TEOPETUUYECKUX
pacrnpeieNIeHui;

- UMEThH NpeACTaBICHHE O KOTUPOBAHUH,
JBOMYHOU 3aITUCH, JBOUYHOM JICPEBE;

- BIAJCTh OCHOBHBIMU  IOHSATHSIMH
teopun rpadoB (rpad, BepumHa, pedpo,
CTEIICHb BEPIIMHBI, NYTh B Trpade) H




pacnpe/ieieHUsIX CITyYaiHbIX BEINYNH;

- TMOHMMATh CyTh 3aKOHa OOJBIINX dYHCEl |
BBIOOPOYHOTO METO/Ia H3MEPEHHUS BEPOSITHOCTEN;

- UMeTh  TPEACTaBICHHE O  HOPMAILHOM
pacmpe/iecicHHd W [pUMepax  HOPMAJIbHO
pacrpe/IeIeHHbIX CIIyYalHBIX BETHUYHH;

- UMEThH TPECTABICHHE O KOPPEISAIMH CITydaiHbIX
BEITHYHH.

B 1OBCEIHEBHOM XU3HU W MPU M3YYCHHUH IPYTHX
peIMETOB:

- BBIYHCIIATE WJIH OIICHUBATh BEPOSITHOCTH COOBITHI
B peajbHOM KU3HU;

- BBIOMpATh METO/bI MOAXOJSAIIETO MPEACTaBICHHUS
1 00pabOTKU JaHHBIX

YMETh TPUMEHSTh HMX TMPH PEIICHUU
3aj1ad;

- WMETh TPEJCTABICHUE O JIEPEBBSIX U
YMETh IPUMEHSTH IIPU PEIICHUH 33/1a4;

- BIIAJICTh MOHSTUEM CBSI3HOCTH U YMETh
MPUMEHSTh KOMIOHEHTBI CBSI3HOCTH IPH
pelleHNnH 3a/1a4;

- YMETb OCYIIECTBIATH ITyTH IO pedpam,
00x0761 pebep U BepImH rpada;

- UMETh MpeJCcTaBiIcHue 00 SHIEPOBOM H
raMUJIbTOHOBOM My TH, UMETh
NpPE/ACTaBICHHE O TPYAHOCTH 3aJadyn
HaXO0KJCHUS TaMIJIbTOHOBA ITyTH;

- BIAQJICTh TMOHATUSMH KOHEYHBIC U
CUCTHBIC MHOXECTBA M YMEThb HX
MPUMEHSTh TIPH PEIICHUH 337134,
- yMETh NPUMEHSTh
MaTeMaTHYeCKOH MHIAYKIIHY;

- YMeTh NpPUMEHATh npuHoun Jlupuxie
MIPU pelICHUH 3a1a4

METO

TexcToBbIe - pelaTh pa3HbIe 3aJ1a4M MOBBIIICHHON TPYIHOCTH;

3a7a4u - aHaJTM3UpOBaTh YCIOBHE 3aJadd, BBHIOWPATh
ONTUMAJIEHBIN METO/I perreHus 3a7a4H,
paccMmatpuBasi pa3jMuHbIC METOJIBI;
- CTPOUTh MOJCIb PEUICHHUS 33Jla4d, IPOBOIUTH
JIOKa3aTeNbHBIE  PAacCYy)KIEHUS TpPHU  pEIICHUH
3a7a4M;
- pemats 3amauu, TpeOyromme —mepedopa
BapHaHTOB, MIPOBEPKHU YCIIOBUH, BBIOOpA
ONTHUMAJIBHOTO Pe3yJibTaTa;
- aHAJIM3UPOBATh U HHTEPIIPETUPOBATH TOJYUYCHHBIC
pelIeHus B KOHTEKCTE YCIIOBHSI 33Jla4d, BHIOMPATh
peleHus, He IPOTHBOPeYallie KOHTEKCTY;
- MEPEBOAMTDH TPHU PEIICHUHU 3aJlaud UHPOPMAIIHIO
U3 OJTHOM (POPMBI 3aITUCH B IPYTYIO, UCTIONB3YS MIPU
HEOOXOAMMOCTH  CXEMBI, TaOmuIBl, TpaduKwy,
JAarpaMMEl.
B noBcenHEBHON XU3HU U IIPU U3YYECHUU IPYIHX
MPEIMETOB:
- pemaTh TMpaKTHYECKHE 3aJadyd W 3aJadd U3
JIPYTHX MPEJAMETOB

T'eomeTpus - BIAJNETh TEOMETPUYCCKUMHU TMOHATUSAMHU TIPH | - HMETh MPEJICTaBJICHUE 00

pelIeHUH 3aa4 ¥ TMPOBEACHHMH MaTeMaTH4ecKhuX
paccyxIaeHul;

- CaMOCTOSITENIFHO (OPMYJIUPOBATH OIPECIICHNUS
reoMeTpudyeckux (uryp, BBIABHIaTh THUIOTE3Bl O
HOBBIX CBOWCTBaX W MPU3HAKaX TCOMETPHUUECKHX
¢uryp u 0OOCHOBBIBaTH HJIHM OIPOBEPraTh WX,
00001IaTh MM KOHKPETU3UPOBATH PE3YNbTAThl Ha
HOBBIX Kjaccax (Uryp, MPOBOIUTH B HECIOXHBIX
cIydasx Kinaccupukanuioo (GUTyp MO pasTUIHBIM
OCHOBAHUSIM;

- HWCCIeNOBAaTh YEPTEXKH, BKIIOYas KOMOWHAIUU
¢uryp, U3BJIEKATH, HUHTEPIPETUPOBAThH u
peoOpa3oBbIBaTh HH()OPMAIIHIO, MPEICTABICHHYIO
Ha YepTexax;

- pemath 3aJaydl reOMETPHUYECKOrO COAEP)KaHMS, B
TOM YHUCJIC B CUTyallUdX, KOrjga aJIrOPpUTM pCIICHUSA
HE CICayeT SABHO nu3 yCJ10Bu, BBIIIOJIHATH
HE0OX01MBbIe UL peleHus 3a1a4uu

AKCHOMATHUYECKOM METO/IE;

- BIAJETh TOHATHEM TEOMETPHYECKHe
MecTa TOYEeK B IMPOCTPAHCTBE U yMETh
MPUMEHATh UX AJIS pelIeHus 3a1ad;

- YMETb NPUMEHATH JUIsl PELICHHs 3a1ad
CBOMCTBA IJIOCKUX U JABYT'PAaHHBIX YTJIOB,
TPEXTPaHHOTO YIJla, TEOPEMBbI KOCHHYCOB
1 CUHYCOB JUIl TPEXTPaHHOTO YIJIa;

- BJIAJCTh TMOHATHEM NEPIEHIUKYISIPHOE
CEYEeHUE NPU3MBI M YMEThb HPHUMEHSTh
€ro MpH pelIeHnH 331a4;

- HUMCThb peaACTaBJICHUE o
IIBOfICTB@HHOCTI/I IIpaBUJIBHBIX
MHOT'OI'PaHHUKOB;

- BJAJETh MOHATUAMHU LEHTPAIbHOE U
HapajuJleNbHOE IIPOEKTUPOBAHNE u
HPUMEHSATh UX IPU ITOCTPOEHUU CEYEHUI
MHOTOTPaHHUKOB METOAOM MPOEKIIHH;




JOTOJIHUTENbHBIE ~ TIOCTPOCHUS,  HCCIIEAOBATh
BO3MOKHOCTh IIPMMEHEHUS TeopeM U (HOpMyIT I
pelIeHus 3a/1a1;

- yMeTh  (QOpPMYyIUpOBAaTH |
reOMETPUYECKUE YTBEPKICHHUS;

- BIIQJICTh TIOHATHUSMH CTEPEOMETPHUH:
napajuieNenune, MupaMua, TeTpasap;

- HWMeTh  TpeACTaBICHUS 00  aKcuoMmax
CTEPEOMETPUH W CJIEACTBUSIX W3 HHX U yMeETb
NPUMEHSTh UX MIPH PEUICHUH 3a]1ay;

- yMeThb CTPOUTH CEUEHHS MHOTOTPAHHUKOB C
HCIIOJIb30BAHUEM PA3IMIHBIX METOJIOB, B TOM YHCIIC
U METOJIa CIIC/IOB;

- HUMETh IMPEACTABICHHE O CKPEIIUBAIOIIUXCS
OPSMBIX B IIPOCTPAHCTBE U yMETh HAXOJUTH YTOJ U
paccTosiHUe MEXIY HUMU;

- TIPUMEHSATH TEOPEMBI O MAPAIIEIFHOCTH MPSIMBIX
Y IJIOCKOCTEH B IPOCTPAHCTBE NPH PELLICHUH 3a/1a4;
- yMETb HIPUMEHSTH napasuielibHOe
NPOEKTUPOBAHKE /sl U300paKEeHUsT PUTYD;

- YMEThb MPUMEHSATH MEPIECHANKYISIPHOCTH TPSMON
¥ TUTOCKOCTH TIPH PELICHHH 3a/1a4;

JOKa3bIBaTh

pu3Ma,

- BJIaJETh MOHATHAMHU OpPTOrOHAJILHOE
MIPOEKTUPOBAHHE, HAKJIOHHBIE M HX MPOEKIUH,
YMETh MIPUMEHSATh TeopeMy 0 Tpex
HNEePIEeHIUKYJISIpax NPy PELICHNH 3a/1a4;

- BUAQAETh TOHATHAMH  PACCTOSHHUE  MEXKIY
¢urypamu B IpoCTpaHCTBE, OOLINI NEPIEHINKYISIP
IBYX  CKpCIIMBAIOIIMXCS MNPSIMBIX W YMETb

MIPUMEHSATH UX IIPU PELICHUH 3a/1a4;

- BIAACTh INOHATHEM YIoJl MEXIAy INpAMOH H
IIJIOCKOCTBIO U YMETh IIPUMEHSATH €r0 IPU PELLIECHUH
3a/1a4;

- BJIAAETh IOHATUSMU JBYTPAHHBIM YIroJI, YroJl
MEXIY IJIOCKOCTSIMY, NEPIEHANKYJIIPHBIE
IJIOCKOCTU U yMETb NPUMEHATh UX IPU PEIIECHUU
3a1ad4;

- BJIAJIETh MOHATHUAMM IIPU3MA, MAapajuIeIeIunes u

MPUMEHATh  CBOWCTBAa  MapajuieienuIeaa Mpu
pelIcHNH 3a/1a4;
- BIIAJICTh MOHATHEM MPSIMOYTOJILHBIN

napajUiesienuIe] U NPUMEHATh €ro MpH PElICHUU
3a/ay;

- BJIaAC€Th NMOHATHUAMU NHUpaMHJd, BUABI IMUPaAMUI,
JJIEMEHTBI IPABWIBHOM IMHUPaMUJbl U  yMETh
MIPUMEHSTh UX TIPU PEIICHUH 3a7ad;

- WUMETh TpeACTaBJIe€HHE O Teopeme Oiliepa,
IMpaBUJIbHBIX MHOT'OTpaHHUKAX;

- BIAACTh MOHITHEM IUIOUIAJAM TOBEPXHOCTEU
MHOTOTPaHHHUKOB ¥ YMETh MPHMEHSATH €ro IpH
pelIcHNH 3a/1a4;

- BIQJICTh TOHSATHAMH Tella BpalieHus (HITUHID,
KOHyC, map u cdepa), UX CEUYCHUS H yMETb
NPUMEHATH UX IIPU PELICHUN 3a1aY;

- BJIaACTh IIOHATHAMH KacCaTCJIbHBIC IIPAMBIC H
TUIOCKOCTA W YMETh NPUMEHITh M3 TPU PEIICHUU
3a/ay;

- HUMECTH mpeaACTaBJICHUA (o) BIIMCaAHHBIX u
OMMCAaHHBIX cepax U yMeTh NPUMEHSITh UX NpPHU
pelIeHny 3a/1a4;

- UMEThb TPEACTaBICHHE O pa3BepTKe
MHOT'OTPaHHUKA U KpaT4apIleM IIyTH Ha
MOBEPXHOCTH MHOTOTPaHHUKA;

- UMEThb MpPEJCTaBICHHE O KOHUYECKUX
CCUCHMSIX;

- WMETh TPEJICTABIICHUE O KaCaIOIINXCS
chepax U KOMOMHALIUM TEN BpAIECHHUS U
yMETh TPUMEHATh HMX HPU PELICHUH
3a1ay;

- TpPUMEHATH TPU peIICHHH 33134
dopMyiy pacCTOsiHHS OT TOYKH [0
IUIOCKOCTH;

- BJIQZIETh PAa3HBIMU CHOCOOAMHU 3aJaHHUs
OpsAMOM  ypaBHEHUSIMH WU yYMETh
MPUMEHSTh TP PELLICHNH 3a]1a4;

- MPUMEHSTH TpPH PEUNICHUU 33134 U
JI0Ka3aTelIbCTBE  TEOPEM  BEKTOPHBIN
METOJ ¥ METOJ] KOOP/ANHAT;

- MMETh HpeACTaBleHHE 00 aKcuomax
o0beMa, MPUMEHITh (GopMysBl 00bEMOB
MPSIMOYTOJILHOTO napajuiesenumnesa,
NpU3MBl M TNUPAaMHUIBL, TeTpasApa IpHU
pelIeHNH 3a/1a4;

- IPUMEHATh TEOPEMbl 00 OTHOLICHHUSX
00BbEMOB TPH peIIeHUH 337134,

- IPUMEHSTh MHTETpai Ul BBIUUCICHUS
00BbEMOB U TIOBEPXHOCTEH TN BpallleHus,
BBIUUCICHHS IUTOAmu chepudeckoro
nosica 1 00beMa IapoBOTo CIIOS;

- UMETh TPEJICTABJICHUE O JIBUKCHUSX B
MIPOCTPAHCTBE: MapajlIebHOM MEPEHOCE,
CUMMETPUH OTHOCUTENIBHO IIJIOCKOCTH,
LEHTPaJbHOM  CUMMETpPUH, IIOBOPOTE
OTHOCHUTEJILHO IPsIMO1A, BUHTOBOMU
CUMMETpPHUH, yMETh MPHUMEHATH UX MpHU
pelLIeHNN 3a/1a4;

- WMeTh MpPEeJCTAaBICHUE O IUIOMAAU
OPTOTOHAJBHOM NPOEKINY;

- UMETh TPEACTABICHUE O TPEXTPAHHOM
W MHOTOTPAaHHOM yIJIe W TIPHUMEHSThH
CBOICTBa IIJIOCKUX YIJIOB
MHOTOTPaHHOTO yrjla HpU PELICHUH
3a1ay;

- UMETh MpeICTaBICHUS 0
peoOpa3oBaHUM MOA00MS, TOMOTETHU U
yMETh NPUMEHATh HUX IpPH PELICHUH
3ajay;

- YyMETh pelaTh 3aJadd Ha TUIOCKOCTH
METOAaMH CTEPEOMETPHH;

- YMETh NPHUMEHITh (HOPMYIBI 00HEMOB
MIPU pelICHUH 3aj1a4




- BJIAJIETH MOHATHUIMH 00beM, 00BEMBI
MHOTOTPaHHUKOB, TEJI BPALCHHS U HPUMEHITh UX
IIPU PELICHUH 3a]1aY;

- UMETh TPEJCTABICHUE O Pa3BEPTKE IMIUHAPA H
KOHyCa, IUIOIIAAM TOBEPXHOCTH IIWIWHApPA U
KOHYCa, YMETh MPUMEHATh UX IIPU PELICHUU 33/aY;

- UIMETh MPEJICTABJICHUE O IUIONIaau chepbl U YMETh
NPUMEHSTh €r0 TPU PEIICHUH 3a]1a4;
- yMeTh pemarh 3aJadd  Ha
MHOTOTPAHHUKOB M TEJ BPAIICHUS;

- UIMETh MPEJICTABIICHUE O MOJOOMU B IPOCTPAHCTBE
U yMETh peliaTh 3a/Ia4d Ha OTHOIICHHE 00BEMOB U
TIOMIAACH MTOBEPXHOCTEH MO00HBIX (DUTYD.

B moBceHEBHOW XKU3HU M MPU U3YUYCHUH JPYTUX
MPEIMETOB:

- COCTaBIIATH C  HCIIOJIL30BAHMEM  CBOMCTB
FEOMETPUYCCKUX (UTYpP MaTeMaTHUYSCKUE MOICIH
JUIS pelleHMs 3a/la4 MPAaKTHYECKOTO XapakTepa U

KOMOHWHAINHN

3aJady W3 CMEXHBIX JUCLUIUIMH, HCCIIEA0BaTh
IMOJTY4YCHHBIC MOJCIN u HHTCPHIPETUPOBATH
pe3yabTaT
Bekropst U | - BIAAETh MOHATUSIMH BEKTOPHI U UX KOOPIUHATHI; HocTtrxenue pe3yibTaToB pasaena II;
KOOPIUHATBI B | - YMETH BBIIOJIHATH ONEPALUH HaJl BEKTOPAMU; - HaxoOuTh 00BEM MapajuieNienuIieaa u
IPOCTPAHCTBE - HCTIOJIb30BaTh CKAJIIpHOE MPOMU3BEACHNE BEKTOPOB | TeTpa3pa, 3aJaHHBIX KOOpAMHATaMHU
IIpH pELICHUN 3a1aY; CBOMX BEPIIUH,
- TNPUMEHATH YypaBHEHUE IUIOCKOCTH, (OpPMyIy | - 3a7aBaTh NPSMYIO B IPOCTPAHCTBE;
pacCTOSHUST MEXIy TOYKaMHM, YpaBHEHHE c¢ephl | HAXOIUTh pPAcCTOSHUE OT TOYKH [0
IIPU PELIeHUH 3ajiay; IJIOCKOCTH B CUCTEME KOOPJINHAT;
- TNpPHUMEHATh BEKTOPHl M METOJ KOOPAMHAT B | -  HAXOAUTb  PACCTOSHHE  MEXIy
IIPOCTPAHCTBE IIPH PELICHUN 32784 CKpelUBarOIMUMUCS NPSAMBIMH,
3aJaHHbBIMU B CUCTEMC KOOpAHAT
Ucropus - MMETh TIPEJCTaBIECHUE O BKJIaAe BblAaromuxcs | JlocTwkeHue pe3ynpTaTtoB pasnena Il
MaTEMATUKU MaTEMATUKOB B pa3BUTHE HAYKH;
- IOHMMAThb POJIb MAaTCMATHKN B PA3BUTUU Poccun
Meronbl - UCIOJIb30BaTh OCHOBHBIE METO/IbI I0KA3aTENIbCTBRA, | JlocTmxenue pe3ynbraroB pasaena II;
MaTEMATUKU IIPOBOAUTh  JOKA3aTe€IbCTBO M BBINOJHATH | - IPUMEHATh MAaTEMATUYECKHE 3HAHUS K
OTIPOBEPKCHUE; HCCIICIOBAHUIO  OKPY)KAIOLIET0  MHpa
- TpPUMEHSITh OCHOBHBIE METOABI  pelleHus | (MOAEIHpOBaHHE ¢bu3ngecKux

MaTeMaTUYEeCKHX 3a/1a4;
Ha OCHOBE MaT€MaTHYeCKHX 3aKOHOMEpPHOCTEH B
pHUpoIe XapaKTepH30BaTh KpacoTy u
COBEpIICHCTBO OKPYKAaFOIIEro Mupa u
MIPOU3BEICHHUI UCKYCCTBA;

- IPUMEHSTHh MPOCTEHIINE MTPOrpaMMHBIE CPEICTBA
U 3JICKTPOHHO-KOMMYHHUKAI[HOHHBIC CHCTEMBI IPH
pelIeHnn MaTeMaTHIECKUX 3a]1a4;

- TOJNB30BAaThCA NPHUKIAAHBIMU TPOTPaMMaMu U
porpaMMaMHM  CHMBOJIBHBIX — BBIYMCICHHH  JUIS
MCCIICZIOBAHUSI MATEMATHIYECKUX 00OBEKTOB

MIPOLIECCOB, 3aJa4l 3KOHOMMKH )

III. Temaruveckoe MIAHMPOBAHUE
10 kaace

HaumenoBanue pasgeJia KoanuecTBo DyeKTpoHHBbIE (LU(pPOBLIE)

4acoB o0pa3oBaTe/ibHble pecypchl
Anrebpa. /leficTBUTEIHHBIC YHICIIA 12 ONEeKTPOHHBIH  00pa30BaTEILHEII
YucnoBble GYHKITUH 10 pecypc  «JlomamHue — 3amaHusl.
TpuroHomerpuueckue QyHKIUH 24 Cpennee obmee oOpa3oBaHUeE.
TpuroHoMeTpuyecKue YpaBHEHUsI M HEPABEHCTBA 10 Maremaruka», 10-11 kmacc, AO

[IpeobpazoBaHye TPUTOHOMETPHUYECKUX BHIPAKEHHH 21 WUspatenscTBo «IIpocsernenuen;




KommiekcHble uncna 9 e 00O “sIKnacc™;
IIpousBogHast 29 ¢ 00O "VUU.PY";
KomOnHaToprka v BEpOSITHOCTh 8 lNocynapcrBennas
I'eomerpust. HekoTopble CBeIeHNs U3 ILIAHUMETPUH 12 oOpa3oBatenbHas miaThopma
Beenenue. 3 «Poccuiickast 3IeKTpOHHAS ILKOJIa»
TlapannenbHOCTh NPSIMBIX M IJIOCKOCTEH 16
TlepnieHAMKYISIPHOCTH NPSIMBIX U MJIOCKOCTEN 17
MHoOrorpaHHuKU 14
IToBTOpCHME 19
Hroro 204
11 kace
Ne HaumeHoBaHue pa3jeJia KoauuectBo DyekTpoHHbIE (HU(PPOBLIE)
n/n 4aco0B o0pa3oBaTeJibHbIE PeCypChl
1 [ToBTOopenne matepuana anreOpsl 1 Havana aHaimsza 10 6 ONeKTpOHHBII
KJacca 00pazoBaTenbHbIH pecypc
2 | MHuorouneHst 10 «lomamnane 3amanus. CpemHee
3 | Crenenu u kopau. CreneHHbie GYHKIUH 24 obuiee oOpa3oBaHue.
4 | IlokasatenbHas u jorapudmuueckas QyHKIUH 30 Maremaruka», 10-11 kmace, AO
5 HepB006pagHa;{ W UHTErpai 10 W3 parennpcTBO «HpOCBeH_IeHI/Ie»;
6 | D1eMeHTHl TEOpUHU BEPOATHOCTEH U MATEMAaTUYECKOM 9 e 00O “sKmacc™;
CTATUCTHUKH e 000 "YUU.PY";
7 | YpaBHeHus u HepaBeHcTBa. CUCTEMbI YpaBHEHUH U 33 e Tocynapcrennas
HEpABEHCTB oOpa3oBarebHas
8 | Mtorosoe NoBTOpeHME Kypca anredpbl 1 MaTEMaTHUECKOTO 14 miardopma  «Poccuiickas
AHAIM3a 3JIEKTPOHHAS ILIKOJIaY
9 | lloBTopenue kypca reomerpun 10 kacca 3
10 | [Munueap, KOHYC, Hap 16
11 | OO0beMsl Ten 17
12 | BekTophl B IPOCTPAHCTBE 6
13 | Meroa KOOpIMHAT B TPOCTPAHCTBE 15
14 | UToroBoe noBTOpeHHE MPH MOATOTOBKE K UTOIOBOM 11
aTTECTALUH
Hroro: 204

BocnurarensHbli IIOTCHOHMAJI JAaHHOTI'O yqe6H0r0 npcamMeTa oOecreynBaeT
peain3alii0 CICAYIOMUX HCJICBBIX IIPHOPUTCTOB BOCIIMTAHUA O6yanOHII/IXC$I: CO31aHHuC
6HaFOHpI/I$ITHI>IX YCJ'IOBI/Iﬁ AJIA pa3sBUTHUA COOUAJIBHO 3HAYHMMBbIX OTHOIIICHUM IIKOJHLHUKOB

Y, MPEKJE BCEro, IEHHOCTHBIX OTHOIICHUN:

— K 3HAHUSIM KaK HWHTEJJIEKTYallbHOMY pecypcy, oOecrneuuBaroiiemMy Oyayiiee
YelloBeKa, Kak pe3ysIbTaTy KPOTOTIMBOTO, HO YBJICKATEIILHOTO YUYEOHOTO TPYyaa;
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