IosicHUTENLHAA 3aNNCKA

Pabouas mporpamma kypca «Marematuka» s 10-11 kmacca coctaBieHa Ha OCHOBE
CJEIYIOIIUX HOPMATUBHBIX JJOKYMEHTOB:

. ®enepalibHbIIl KOMIIOHEHT TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB HAYAJIBHOTO
0011ero,0CHOBHOTO ~ o0mmiero W cpeaHero (mojHoro) obmero oOpasoBanus  (IIpuxas
MunucrepctBa ob6pazoBanust PO Ne 1089 ot 05.03.2004 r. «O6 yrBepxkacHUU (eaepaabHOTro
KOMITOHEHTa TOCY/IapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYaJIbHOT'O OOIIETro, OCHOBHOTO
o01ero u cpeaHero (MoJHOTo) 00IIero 00pa3oBaHMs»

o [TIpuka3zom MunucrepctBa obOpaszoBanus u Hayku P® ot 31.03.2014 Ne253 «O6
YTBEPXKJICHUH TIEpeUHs] Y4YEeOHUKOB, PEKOMEHJIOBAHHBIX (JOMYIIEHHBIX) MHUHHUCTEPCTBOM
oOpa3oBanus 1 Hayku Poccuiickoit @enepanyiu K UCIIOIB30BAHHUIO B 00pa30BaTEIbHOM IpOIecce
B 00IIe00pa3oBaTEeIbHBIX YUPEKICHHUIX, PEATU3YIONMX O00pa3oBaTeiIbHBIE MPOTPaMMbl U
UMEIOUINX TOCYHApCTBEHHYIO aKKPEIUTAIUION(C HM3MEHEHUSMH W JONOJIHEHHUSIMH  OT
05.07.2017r)

. ABTOpckoii mpumepHod mnporpammoi  A. . MopakoBuua (06a30BbIi  YPOBEHb).
(ITporpammbel. Matematuka 5-6 kmaccel. AureOpa. 7-9 kmaccel. AnreOpa W Hadaja
MaTemarudeckoro ananmsa. 10-11 kmaccer./ aBT.- coct. M.W. 3ybapesa, A.I'. Mopakosuu/ M.:
Muemosuna, 2013)

. ABTopckoii mnpumepHoi mnporpammodt A. I'. Mopakosuua (nmpoduiabHBIA YPOBEHB).
(ITporpammbl. MaremaTtuka 5-6 kmaccel. Anrebpa. 7-9 xmaccel. Anrebpa u Havana
MaTemarnueckoro ananusa. 10-11 kmaccel./ aBT.- coct. M.W. 3ybapeBa, A.I'. Mopakosuu/ M.:
Muemosuna, 2013)

. ABtopckoii npumepHoi nporpammoii JI.C. Artanacana, B.®. byry3osa, C.b. Kagomuesa
(I'eomerpus. IIporpammel obmieoOpa3oBatenbHbix yupexaeHuid.10-11 kmacc./ CocraButenb
bypmuctposa T.A./ M.: [Ipocesmienue,2013)

° OOII COO MOBbY baiimakckuii ulieii-uHTEepHAT

° VYueonsiii mman MOBY baitmakckuii nuneii- ”HTEpHAT

. [TonoxxeHue o coctaBiieHnH pabOYUX MPOTrpamMM IO IpeaMeTam

IInanupyembie pe3yJbTaThbl 0CBOCHHS OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMBbl Ha YPOBHE
OCHOBHOT0 0011ero oopasopanus no ®K roC

N3yuenne marematvkd Ha 0a30BOM YPOBHE CpeaHEro (IOJHOT0) o0mero oOpa3oBaHMs
HAIPAaBIIEHO Ha JOCTHKCHHE CIIECTYIOIINX LeJIei:

- (opMHpOBaHHE TIPEJCTABICHUH O MaTeMaTHKE KaK YHHBEPCAJIbHOM S3BIKE HAYKH,
CPEICTBE MOJICITUPOBAHHS SIBJICHUN U TIPOIIECCOB, 00 MAEIX U METOAaX MaTeMAaTHKH,

- pa3BUTHE  JIOTMYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpPaKEHUS,
ANTOPUTMUYECKON KYIbTYpPbl, KpHTUYHOCTH MBIIIJICHHS] HA YPOBHE, HEOOXOAUMOM s OynyIien
po(heCCHOHATTLHOM IS TEIIEHOCTH, a TAKXKE ITOCJICTYIOIIEro 00YIeHUS B BBICIIICH IIIKOJIE;

- OBJIaJICHHE MaTeMAaTUYECKUMHU 3HAHUSIMH U YMEHHUSIMH, HEOOXOAMMBIMU B TIOBCETHEBHOM
KHU3HU, JUTSI U3YYCHUS IIKOJHHBIX €CTECTBEHHOHAYYHBIX JHCIUILIMH Ha 0a30BOM YpPOBHE, JUIS
nonyuyeHus: o0pa3oBaHUsT B 00JIaCTAX, HE TPeOyIOMMX YrayOJleHHOW MaTeMaTH4ecKOn
MOJITOTOBKH;

- BOCIUTaHHWE CPEACTBAMHU MATEMATHKH KYIbTYpbl JTUYHOCTH, MOHUMAHHS 3HAYUMOCTH
MaTEeMaTHKHU ISl HayYHO-TEXHUYECKOI'O TpOrpecca, OTHOIICHHS K MaTeMaTHKE KaK K YacTH
o0IIeuesIoBeUecKOil KyNbTypbl 4Yepe3 3HAaKOMCTBO C HCTOpUEH pa3BUTUS MaTEeMaTHKH,
ABOJIIOIMEN MATEMATUUECKUX UJIEH.

O0s13aTeIbHbINE MUHMMYM CO/I€PKAHUS OCHOBHBIX 00pPa30BaTeJIbHbIX IPOrPaMM

Kopun u crenenu. Kopenb crenenu n > 1 u ero cpoiictBa. CTENeHb C palMOHAIbHBIM



IoKazaresneM M ee cBoiicTBa. [loHsATHE O cTeneHu ¢ AeUCTBUTENbHBIM MOKa3areneM. CBoiicTBa
CTEIECHU C JCUCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudm. Jlorapudpm uucna. OcHOBHOe sorapudmuyeckoe ToxaAecTBO. Jlorapudm
IIPOU3BENCHUSA, 4YacCTHOIO, CTCIECHHM; IIEPEeX0] K HOBOMY OCHOBAaHUIO. JIeCATMYHBIN U
HATypaJbHbIHN JOrapupMbl, YUCIIO €.

IIpeoOpa3oBanus MpocTEHIINX BBIPAXKEHUH, BKIIIOYAOIUX apu(PMETHUECKUE Oonepaiuy, a
TaKXe OTEPaIniO BO3BEACHUS B CTENICHb U ONIEPALIUIO JIOTapu(hMUPOBaHUSL.

OcHoBbl TpuronoMerpuu. CHHYC, KOCHHYC, TaHT€HC, KOTAaHI€HC IPOM3BOJIBHOIO YIJIA.
Paguannas wmepa yrma. CuHyC, KOCHHYC, TaHI'€HC U KOTaHreHc uwuciaa. OCHOBHbIE
TPUTOHOMETPHUUYECKHE TOXKIecTBa. Dopmyiiel npuBeaeHus. CHHYC, KOCUHYC U TAHI€HC CYMMBI U
pazHocTH JBYX yrioB. CHHYC M KOCHMHYC JBOMHOro yria. @opmyibl I[OJIOBUHHOIO YIJA.
[TpeoOpa3oBaHusl CyMMbI TPUTOHOMETPUUYECKMX (DYHKIMI B IPOM3BEAECHUE U NPOU3BEICHUS B
cyMMy. BvIpakeHne TPUrOHOMETPHUYECKUX (YHKLUN Yepe3 TAaHTEeHC MOJOBHMHHOTO apryMeHTa.
[TpeoOpa3oBaHus MpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUM.

[Ipocreiimne  TPUTrOHOMETPUYECKHME  ypaBHEHHUA. PemeHus  TPUTOHOMETPUYECKHUX
ypaBHeHuH. IIpocTeiimme TpUroHOMETpUYECKUE HEPABEHCTBA.

ApKcuHYC, apKKOCUHYC, apKTaHI€HC YnCa.

Oynkiuu. OOmacTh  ONpefeieHHss W MHOXECTBO 3HaueHuWW. ['paduk  QyHKIMH.
[Toctpoerne rpaduKoB (QYHKIHUH, 3aJaHHBIX Pa3IWYHBIMEH criocobamu. CBoiicTBa (QYHKIMIL:
MOHOTOHHOCTb, YE€THOCTb W HEYETHOCTb, IEPUOJUYHOCTb, OIPAaHUYECHHOCTb. [IpomexyTku
BO3pacTaHus U YObIBaHUS, HauOoiblllee U HaUMEHbIlEEe 3HAYEHUS, TOYKU DHKCTpeMyma
(JlokampHOIO  MakcMMymMa M MuHMMYyMa). ['paduueckas wuHTepnperauus. [Ipumepst
(yHKIIMOHAJIbHBIX 3aBUCUMOCTEN B PEAJIbHBIX IPOLECCAX U SIBICHUSAX.

Obpatnas gynkuus. O6nacte omnpenenaeHus U o0JacTb 3HAYEHU OOpaTHOW (YHKIUU.
I'padux oOpaTHOI QyHKIHH.

CrenenHas (GyHKLUS C HATYpaJIbHBIM [10Ka3aTelIeM, €€ CBOWCTBA U IpaduK.

BepTukanbHble W TOPU3OHTAIBHBIE aCUMOTOTHI rpadukoB. ['paduku npoOHO-TMHEHHBIX
byHKIHIA.

Tpuronomerpuueckne (yHKIWH, UX CBOWCTBA M TpaduKH; MEPHOAMYHOCTH, OCHOBHOU
NIEPUOA.

[TokazarenpHas QyHKIHS (SKCIIOHEHTA), €€ CBOMCTBA U rpaduK.

Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U rpaduK.

[IpeoOpa3oBanus TpauKOB: MapajsieNbHbIA MEPEHOC, CUMMETPUS OTHOCHUTEIBHO Ocei
KOOpAMHAT U CUMMETPHUS OTHOCUTEIBHO HadaJla KOOPAUHAT, CHMMETPHSI OTHOCUTEIIBLHO IPSIMOM
y = X, pacTshKEHHE U C)KaTHe BJOJb OCEel KOOpAHMHAT.

Havana maTremMaTnyeckoro aHanusa

[lonsitTue o mnpenene mnocienoBaTenbHOCTH. CylllecTBOBaHUE IIpelieia MOHOTOHHOMN
OTpaHMYEHHOM NOCIENA0BAaTENBHOCTU. JIMHA OKpPYKHOCTM M IUIOIIAAb Kpyra Kak IIpeelbl
nocineaoBarenbHocTel. beckoHeuHo yObIBarolas reoMeTpruyeckasi Iporpeccus U ee CyMMa.

[ToHsATHE O HETIPEPBIBHOCTU (DYHKIIHH.

[TonsiTre o mpousBogHON (PyHKINHU, GU3NYECKUN U TEOMETPUUYECKUIN CMBICT MPOU3BOAHOM.
VYpaBHeHue kacaTenbHOU K rpaduky GyHKIuH. [Ipor3BOIHBIE CYMMBI, pa3HOCTH, IPOU3BEACHHUS,
yacTHOro. [Ipon3BoAHbIE OCHOBHBIX 3JE€MEHTAPHBIX (QYyHKIMHA. [IprMeHeHne Npou3BOJHON K
UCCIIeIOBaHMI0 (QYHKIMI M mocTpoeHHto rpaduxos. IlpousBonHble oOpaTHOH (GyHKIMH U
KOMIO3UINH JTaHHOW (DYHKUINU C TMHEHHOM.

[lonatue 00 omnpeneneHHOM HHTErpajie Kak IUIOMIAA KPUBOJMHEHHON Tpameuuu.
[TepBooOpaznas. @opmysia HbIOTOHA - JIEHOHUIIA.

[Ipumepsl HcnoNb30BaHMs MPOM3BOAHOM il HAXOXKAEHUS HAWIYYLIEro pELIEHUS B
MPUKIAIHBIX, B TOM YHUCII€ COLUAIbHO-)KOHOMUYECKUX, 3a/adax. HaxoxxaeHue ckopoctu ams
npoiiecca, 3aaHHoro Gopmynoil uiau rpadgukoM. IpuMepsl NpuMeHeHUs: UHTErpaia B GU3UKE U
reoMeTpun. Bropas nmpousBonHas u ee pU3NUECKUl CMBICIT.

VYpaBHEHMSI U HEPABEHCTBA

Pemenne pannoHalbHBIX, MOKA3aTeIbHBIX, JOrapu(MUYECKUX ypaBHEHUN U HEPaBEHCTB.
Pemenue nppanoHalbHBIX ypaBHEHUH.

OcHOBHbIE TpHEMBbl pEIIEHUS CHUCTEM YpaBHEHUU: TIOJCTAaHOBKA, airedpanyeckoe
CJIO)KEHHE, BBEJCHHE HOBBIX NEPEMEHHBIX. PAaBHOCHMIIBHOCTh YpaBHEHUM, HEPABEHCTB, CHUCTEM.



Pemienne mnpocTedIuX CUCTEM YpaBHEHHHW C JBYMS HEW3BECTHBIMU. PelleHue cucrem
HEPABEHCTB C OJJTHOM MEPEMEHHOM.

Hcnonp3oBanue CBOWCTB M rpaduKoB (GYHKIMHA MPHU PEIICHUH YPAaBHEHHH U HEPAaBEHCTB.
Meron wunHTepBasioB. M300pakeHMe Ha KOOPAMHATHOW TUIOCKOCTH MHOJXKECTBA peUICHUMN
YPaBHEHUH U HEPABEHCTB C JIByMsl IEPEMEHHBIMU U UX CUCTEM.

IIpumeHeHHe MaTEMaTHMYECKUX METOAOB Ul PEIICHUS COIEP)KATENIbHBIX 3anad W3
pa3NMYHBIX OOnacTeid HaykKu W TpakTUKU. MHTepmperanus pe3yiabTara, y4eT pealbHBIX
OTpaHUYCHUH.

OnemMeHTbl KOMOMHATOPUKH, CTATUCTUKHN U TEOPUU BEPOSTHOCTEN

Tabnuuynoe u rpaduyeckoe NpeAcTaBICHUE JaHHBIX. YHCIOBBIE XapaKTEPUCTUKU DPSJIOB
JTAaHHBIX.

IToouepenHblii ¥ OJHOBPEMEHHBIN BBIOOP HECKOJIBKUX JJIEMEHTOB M3 KOHEYHOIO
MHO)ecTBa. DOpMmyJsibl  4uCla IEPECTAHOBOK, COYETAaHWM, pasMmelieHuil. Pemenue
KoMOuHaTopHbIX  3amay. @opmyna OunHoma Hprotona. CBoiicTBa  OMHOMHAIBHBIX
ko3P duunentoB. Tpeyronbuuk [lackas.

DOneMeHTapHble U CIO0XHbIE cOObITHA. PaccMoTpeHue cilyyaeB M BEpOSTHOCTb CYMMBI
HECOBMECTHBIX  COOBITHH, BEpPOATHOCTH  MPOTHBOIOJIOXKHOTO  coObiTus. IloHsATHE O
HE3aBUCUMOCTHU COOBITHH. BeposTHOCTh M cTaTHCTHYECKas 4YacTOTa HACTYIUIEHUS COOBITHS.
Pemenne npaktuyeckux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.

I'eomeTpus

[Ipssmble ¥ 1IOCKOCTH B mpocTpaHcTBe. OCHOBHBIE IOHATHUS CTEPEOMETPUHM (TOUKa,
npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO).

[lepecekaromuecs, napauienbHble U CKpELIMBaIOIIMeECs NpsMbIe. YTO0JI MEKIY NPSMBIMU B
npoctpancTBe. I[lepneHaukynspHOCTs npsMbIX. llapamienbHocTs M NEPHEHAMKYISAPHOCTH
NpsAMOM M TUIOCKOCTM, NPU3HAKM M CBOMCTBAa. Teopema O Tpex NEpIECHIUKYISIPAX.
[TepnieHauKYyIIAp M HAKJIIOHHAS. YTOJ MEXIY HPSMOU U INIOCKOCTBIO.

[TapamienpHOCTB INIOCKOCTEH, NMEPIEHIUKYISIPHOCTD IUIOCKOCTEH, IPU3HAKU U CBOMCTBA.
JBYTPaHHbBIN yroJl, JUHENHBIA yroJl ABYTPAaHHOIO YIJIa.

PaccTostHust OT TOUKM 70 IJIOCKOCTH. PaccrosiHue ot mpsiMol 10 miockocTu. PaccrosHue
MEXy apaJuIeIbHBIMU IUIOCKOCTAMHU. PaccTosiHMe MeX 1y CKPELMBAIOIUMUCS IPSIMbBIMU.

[TapamrensHoe npoexTupoBaHue. Ilnomans OpTOroHaIbHOM MPOEKIMM MHOIOYI'OJIBHHKA.
N300pakeHne npoCTpaHCTBEHHBIX (UTYD.

MHuororpanauku. Bepuinnbl, pedpa, rpaHu MHororpaHHuka. PasBeprka. MHororpaHHele
yrisl. Beimykiiele MHOrorpanHuku. Teopema Diinepa.

[Ipu3zma, ee ocHoBaHUs, OOKOBbIE peOpa, BbIcOTa, OOKOBas MOBEpXHOCTh. llpsmas u
HakjIoHHas npusma. [lpaBunbHas npusma. [lapamnenenunen. Kyo.

[Mupamuna, ee ocHoBaHHe, OOKOBBIE pedpa, BHICOTA, OOKOBAsi MOBEPXHOCTh. 1 peyroibHas
nupamuja. [IpaBunpHas nupamuaa. Y cedeHHas NUpaMuIa.

Cummerpuu B KyOe, B apajuienenunenie, B npusMe u nupamuje. [lonstue o cuMMerpun B
NpOCTpaHCTBE (LIEHTpalbHas, OceBas, 3epkajbHas). lIpumepbl cuUMMETpHil B OKpy’Karoliem
MHUDE.

Ceuenus Ky0a, IPU3MBbI, TUPAMU/IBL.

[IpencraBieHre o MpaBUWIBHBIX MHOIOTPAHHUKAX (TeTpasap, KyO, OKTa’aAp, NOAEKadap U
UKOCadIp).

Tena u moBepxHocTu BpamieHus. L{unuanap u xoHyc. YceueHHBIH KoHyc. OCHOBaHHUE,
BBICOTa, OOKOBasi TOBEPXHOCTb, oOOpasyromias, pa3BepTka. OceBble CEUEHUS M CEUYEHUS
NapajuieIbHble OCHOBAHHUIO.

[ap u cdepa, ux ceyeHus, kKacaTelbHas MIOCKOCTb K cepe.

OO0bembl Tenm W IomaaAu ux moBepxHocTed. [lonste 00 oO6beme Tema. OTHOIICHHE
00BbeMOB MOAOOHBIX Tell.

@opmynbl 00bemMa Ky0a, NPSAMOYTOJIbHOTO Tapajuieenunena, HOPU3MblL, LHIUHAPA.
@opmynel 00beMa mHpamMHuAbl U KoHyca. PopMmysbl MJIOLIaIM TMOBEPXHOCTEH IMIMHIApA M
koHyca. ®opmysbl 00beMa 1mapa U miouanu chepsl.

Koopaunats! u BekTOpHl. [lekapToBbl KOOpAMHATHI B IpocTpaHcTBe. Dopmyra paccTosTHUSA
MEXy IBYMsI TOUKaMU. YpaBHeHUS chepbl U uiockocTH. Dopmyna paccTOsTHUS OT TOYKU JI0
IIJIOCKOCTH.



Bextopsl. Moaynbs BekTopa. PaBeHcTBO BekTOpoB. Cll0KEHHME BEKTOPOB M YMHOYKEHUE
BEKTOpa Ha 4YUCIO0. YTOJ MexAy BekTopamu. KoopamHatel BekTopa. CkajasipHOE MPOU3BEICHHE
BekTOpoB. KomnuHeapHble BeKTOpbl. PasnojkeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BekTOpaM. KoMImaHapHble BEKTOpBI. PaziokeHne no TpeM HEKOMITJIAHAPHBIM BEKTOPAM.

TpeOoBaHMs K YPOBHIO NOATOTOBKYU BbINTYCKHUKOB

B pe3ynbrare u3ydyeHus MaTreMaTUKH Ha 0a30BOM YPOBHE YUEHMK JIOJKEH:

3HaTh/IOHUMATD :

- 3HaueHHE MaTeMaTU4YEeCKOH HayKu Ui pelIeHMs 3a/ad, BO3HUKAIOUIMX B TEOPUU U
IIPAKTHKE; LIUPOTY U B TO K€ BPEMS OIPAaHUUYEHHOCTb IPUMEHEHUSI MAaTEMaTHYECKUX METO/I0B K
aHaJIU3y U MCCIEeI0OBAaHUIO ITPOLIECCOB U SBJICHUN B IIPUPOJIE U OOLIECTBE;

- 3HAUEHUE IMPAKTUKU M BOIPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTHKe JUIs
(GopMHpOBaHUSA U Pa3BUTUS MaTeMaTHMYECKOW HAyKH; HCTOPHMIO PA3BUTHUS TMOHATHS YHUCIA,
CO3/aHMSI MaTEMaTHYECKOI0 aHAJIN3a, BOSHUKHOBEHHUS U PA3BUTHUS T€OMETPUN;

- YHUBEpPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MaTEeMAaTHYECKUX PACCYXKAECHUH, HX
IPUMEHUMOCTH BO BCEX 00JIACTAX YEIOBEUYECKOH NesTEIHbHOCTH;

- BEPOSATHOCTHBIN XapaKTep Pa3InYHbIX IPOLIECCOB OKPYKAIOLIETO MUPA.

Anrebpa

YMers:

- BBINOJHATH apu(MeTHUecKue ACHCTBHS, cOodYeTas YCTHBIE M INHCHhMEHHBIC IPHEMBI,
IPUMEHEHHE BBIYHUCIUTENbHBIX YCTPOWCTB; HAXOAUTh 3HAUCHMsI KOPHS HAaTYpajJbHOM CTENEHH,
CTETIEHU C palHMOHAIBHBIM IOKa3aTeneM, Jiorapudma, HCIHONb3ys TPH HEOOXOAUMOCTH
BBIUUCIIUTENbHbIE YCTPOICTBA; I0JIb30BAaTbCS OLICHKOM M NPUKUAKOW HpPU NPAKTHUECKUX
pacuerax;

- NPOBOAMTH IO M3BECTHbIM (OpMyJaM U MpaBuUiaM MpeoOpa3oBaHUs OyKBEHHBIX
BBIPA)KEHUH, BKIIIOYAIOIINX CTETIEHH, PaJIUKaJbl, JOrapu(Mbl 1 TPUTOHOMETPHUECKUE (PYHKITUH;

- BBIYMCIIATh 3HAYCHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYILIECTBIISAS HEOOX0AUMBIE
[IOJICTAHOBKH U NpeoOpa3oBaHusl;

Hcnonb3oBate NpUOOpPETEHHBbIE 3HAHUS M YMEHHUS B IPAKTHUECKOW JESITEIbHOCTH HU
MIOBCEIHEBHOM JKU3HU JUISL:

- NPaKTUYECKUX pacueToB IO (opmynaMm, BKIKOYas (OpMyiibl, coleprKallue CTENeHH,
paauKanbl, JorapuMbl U TPUTOHOMETpHUUYECKHE (DYHKLHHU, HCIOJIb3YS MHpPU HEOOXOAUMOCTH
CIIPABOYHBIE MATEPUANIBI U IPOCTEUINE BBIYUCIUTEIBHBIE YCTPONCTBA;

- TOHUMMAaHUS B3aMMOCBA3M Y4YeOHOro mpeaMera C OCOOCHHOCTSMH Tmpodeccuil u
npodeCcCHOHATIBHON JIESTETbHOCTH, B OCHOBE KOTOPBIX JIe)KaT 3HAHUSA MO JJAHHOMY y4eOHOMY
peaMeTy.

OyHKIMH U TpaduKu

YMmers:

- OINpeNeNATh 3HaueHHe (QYHKUUU MO 3HAUYEHHUIO apryMeHTa NpHU pa3IM4yHBIX Crocobax
3aaHus QyHKIUY;

- CTPOUTD I'paMKU U3YyUEHHBIX QYHKLUH;

- OMMCHIBATh MO IpadUKy U B MPOCTEHIINX chaydyasx Mo (Gopmyie , MOBEJEeHUE U CBONWCTBA
(GyHKUIMH, HAXOAUTH N0 TpapuKy GYHKIIMHM HAauOOJbIINE U HAUMEHbIIINE 3HAYCHHUS;

- pelaTh ypaBHEHHUs, POCTEHUIIINE CUCTEMBI YpaBHEHH, UCIIOIb3Ysl CBOMCTBA (PYHKUIUN U
UX rpauKoB;

Hcnonp3oBath NpuOOpETEHHbIE 3HAHUS W YMEHHS B MPAKTUUYECKOW NEATEIbHOCTH U
MIOBCEIHEBHOM JKHU3HM JUISL:

- ONHCAaHHUA C TMOMOUIBI0 (YHKIHMN pa3IMYHBIX 3aBUCUMOCTEH, TIpEACTaBICHUS HX
rpadu4ecKu, HHTEPIIpEeTaluK rpauKoB;

- TOHUMMAaHUS B3aMMOCBA3M Y4eOHOro mpeaMera C OCOOCHHOCTAMH Tmpodeccuii u
npo¢eCCHOHATILHON JIETETbHOCTH, B OCHOBE KOTOPBIX JIe)KAT 3HAHUS MO JTAHHOMY y4yeOHOMY
peaMeTy.

Havana maTremaTrnueckoro anaansa

YMmers:

- BBIYUCIIATH TNPOU3BOJHBIE U TEPBOOOpA3HBIE DJIEMEHTApHBIX (QYHKUUH, HCHOJb3Ys



CIpaBOYHBIC MATEPUAIBI;
- HCCIENOBaTh B INPOCTEHIIMX clOy4asx (QYHKIMM Ha MOHOTOHHOCTb, HaXOIUTh
HauOoNbIINE M HAMMEHbIIME 3HAaueHUs (QYHKIUHA, CTpoUTh TrpadUKu MHOTOWIEHOB U
IPOCTENIINX pallMOHAIBHBIX (DYHKIMH C UCIIOJIb30BaHUEM allapaTta MaTeMaTHYECKOrO aHAJIN3a;

- BBIUUCIIATH B MPOCTEHIINX CITydasix IJIOMIAIU C UCTIOIb30BaHUEM IIEPBOOOPA3HON;

Hcnonb3oBaTe NpUOOpPETEHHBIE 3HAHMS M YMEHHUS B IPAKTHUUECKOW JESITEIbHOCTH H
IIOBCEJHEBHOM KU3HHU JUIA:

- pelleHus MPUKJIAJHBIX 33/1a4, B TOM YUCJIE COLMAIbHO-?PKOHOMUYECKHX U (U3NYECKUX,
Ha HauOOJIbIINE U HAMMEHbIINE 3HAUCHHSI, HA HaX0XKJICHHE CKOPOCTU M YCKOPEHHUS;

- IOHMMaHHUS B3aUMOCBS3M y4yeOHOro IpeaMeTa ¢ OCOOEHHOCTSAIMHM mpodeccuil u
npo¢eCCHOHATILHON JIESTETbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHHS IO JaHHOMY y4eOHOMY
IpEIMETY.

YpaBHEHHUs U HEPABEHCTBA

YMers:

- pemaTh paluoHaNbHbIE, TOKa3aTeIbHbBIC U JIoTapu(MUIECKHE YPAaBHEHUS U HEPABEHCTBA,
poCTeNIINe UPPALMOHATIbHBIE U TPUTOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI,

- COCTaBJIATh YPaBHEHHUS U HEPABEHCTBA 110 YCIOBUIO 33/1a4H;

- HCIOJB30BaTh Uil NPUOJIMKEHHOIO PElIeHHs] YpPaBHEHUH M HEpaBEHCTB rpaduyeckuit
METOT;

- 1300pakaTh Ha KOOPAWHATHOH MJIOCKOCTH MHOXECTBA PELICHUH MpOoCTeHIINX ypaBHEHUN
U HX CHCTEM;

Hcnonb3oBaTe NpUOOpPETEHHBbIE 3HAHUS M YMEHHUS B IPAKTHUECKOW JESITEIbHOCTH HU
MIOBCEAHEBHOM KU3HU IS

- IOCTPOEHUSI U UCCIIEI0OBaHUS IPOCTEHIINX MaTEeMaTUYECKUX MOJETIeH;

- TMOHMMaHHUS B3aUMOCBSI3M Yy4eOHOro TmpenMeTa ¢ OcCOoOeHHOCTSAMH mpodeccuii u
npodeCCHOHATIBHON JIETEIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHMS IO JIaHHOMY y4eOHOMY
IPEIMETY.

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU BEpOSITHOCTEH

YMers:

- pewlath NpocTedIIne KOMOWHATOpHbIE 3aJaud METOJOM Iiepedopa, a Takxke ¢
UCTIOJIb30BAaHUEM U3BECTHBIX (POPMYIT;

- BBIYMCIIATH B MPOCTEHIIMX CIIydasiX BEPOSTHOCTH COOBITMH Ha OCHOBE IOJCUETa YHCIIa
HCXOJIOB;

Hcnonb3oBaTe NpUOOpETEHHBbIE 3HAHUS M YMEHHMS B IPAKTHUECKOW JEsITEeIbHOCTH HU
TIOBCEHEBHOM KU3HU IS

- aHAJIM3a PeabHbIX YHCIOBBIX JIAaHHBIX, IPEACTABICHHBIX B BUJIE TUarpaMM, rpa(ukos;

- aHAJIM3a UHPOPMALIUU CTAaTUCTUIECKOTO XapaKTepa;

- TOHMMAaHHUS B3aUMOCBS3M Yy4yeOHOro TMpeaMeTa ¢ OcOoOeHHOCTAMH mpodeccuii u
npoeCCHOHATLHON JIEITETFHOCTH, B OCHOBE KOTOPBIX JIS)KAT 3HAHUA 10 JAHHOMY y4eOHOMY
IpeIMETy.

I'eomerpus

YMers:

- pacmo3HaBaTh Ha YepTeKaXx M MOJEISIX MPOCTPAHCTBEHHBIE ()OPMBI;, COOTHOCHUTH
TpeXMepHbIE€ OOBEKTHI C UX ONMUCAHUSIMHU, H300PAKEHUAMHU;

- OIMCBHIBaTh B3aWMHOE pACIIOJIOKEHUE TIPSIMBIX W IUIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHPOBAThH CBOU CYXKJEHHSI 00 3TOM paclooKeHUH;

- aHAJNM3UpPOBATh B TNPOCTEHIIMX CIIydasX B3aUMHOE pAaCIIOIIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

- M300pakaTh OCHOBHBIE MHOTOTPAaHHHKH W KpYIJIbIE TENa; BBHIMOJHATH YEPTEXKH IO
YCIIOBUSAM 33j1ay;

- CTPOHTH MPOCTEUIIINE CEUCHHS KyOa, TIPU3MBI, THPAMH/IBI;

- pemath MIAHUMETPUUYECKUE U MPOCTEHIINe CTepEOMETPUUECKUE 3a/1a4 Ha HaXOXKJICHHUE
T€OMETPUUYECKHUX BEJIMYUH (JIJIMH, YTJIOB, IUIONIA/IeH, 00bEMOB);

- HCIIONIb30BaTh MPH PEIIEHUH CTEPEOMETPUUYECKUX 3a]ad IUIaHUMEeTpuueckue (akThl U
METOJIBI;

- IPOBOJIUTH JIOKa3aTeIbHbBIE PACCYKICHUS B XOJ€ PELICHHUs 3ajay;



Hcnonb3oBate mpUOOpETEHHBIC 3HAHUS M YMEHHS B TPAKTHUECKOW JESITEIBHOCTH HU
MOBCEIHEBHOM JKU3HU IS

- HcClenoBaHUs (MOAEIMPOBAHUS) HECIOKHBIX NPAKTHUECKUX CHUTyallMd Ha OCHOBE
M3y4eHHBIX (POpMYIT U CBOKCTB (uryp;

- BBIYMCIICHUSI 00BEMOB U IUIONIAIeH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEIICHUH
MPAKTUYECKUX 3aJ]ad, HCIOJb3ysl MPU HEOOXOAMMOCTH CHPABOYHUKH K BBIYHCIUTEIbHbBIE
YCTPOMCTBA;

- TOHUMMAaHUS B3aMMOCBA3M Y4YeOHOro mpeaMera C OCOOCHHOCTSMH Tmpodeccuii u
npodeCCHOHATIBHON JIEATETLHOCTH, B OCHOBE KOTOPBIX JIS)KAT 3HAHUSA 10 JAHHOMY Y4eOHOMY
peaMeTy.

TemaTn4ueckoe IJIAHUPOBAHUE

Ne HaumenoBanue pasgesa
BCero | Bcero
1. |10 kaace
2. YucioBble QyHKINUU 5 -
3. Tpuronomerpudeckue GyHKIUH U UX | 22 -
rpauKy.
4, Pemenne TpuroHOMETpUYECKUX 10 -
YpaBHEHUIN U HEPABEHCTB.
S. [IpeoOpazoBanue 8 -
TPUTOHOMETPUUYECKUX BBIPAKEHUN
6. ITpousBoaHas U ee MPUMEHEHUE 16 -
7. IToTOpenue kypca 10 knacca 7 -
8. BBenenune 2 -
9. [TapaniaensHOCTh MPSAMBIX 14 -
IIJIOCKOCTEN
10. | lepneHANKYISAPHOCThH MPSIMBIX U 17 -
IIJIOCKOCTEN
11. | MHOrorpaHHUKH 17 -
12. | BexTopsl B IPOCTPAHCTBE 10 -
13. | [loBTOpenue 5 -
Hroro 70
11 kaace
1. CreneHu u KOpHU - 14
2. [TokazaTenbHas u norapudmuueckas | - 19
byHKIINN
3. IlepBooOpa3Hasi U UHTErpal - 8
4, DJIEMEHTBl MAaTEMATUYECKOMN - 2
CTaTUCTUKH, KOMOMHATOPHUKH U
TEOPUU BEPOSTHOCTEN
d. YpaBHEHUS 1 HEPABEHCTBA. - 20
CucreMbl ypaBHEHU U HEPABEHCTB
6. [ToBTOpEHME Kypca anreOpsl - 3)
1. BekTopsl B mpocTpaHCcTBE ) 9




8. MeToa KOOpAWHAT B MPOCTPAHCTBE ) !
9. [Hunuuap, KOHyC U map ) 12
10. | O6Bembi Ten ) 20
11. | 3akIr0YnTENbHOE MOBTOPEHUE MTPU - 20

MMOATOTOBKE K UTOTOBOM aTTECTAI[UN

110 TEOMETPHH

Uroro 68

I[lnanupyeMsble pe3ybTaThl 0CBOEHHUSI OCHOBHOI1 00pa30BaTe/ibHOI NPOrpaMMbl HA YPOBHeE
OCHOBHOT0 00mero oopasopanus no ®K oC

N3yuenne wmarematkd Ha NPOGWIBHOM YpOBHE cpeaHero (IOJIHOTO) O0OIero
00pa30BaHus HAMIPABIICHO HA JOCTHXKECHUE CIICIYIONIUX HeJIeH:

- (opMupoBaHME TPEACTABICHUN 00 HIEIX U METOJIaX MAaTEMaTHUKH; O MaTEMaTHUKE Kak
YHHUBEPCAJILHOM SI3bIKE HAYKH, CPEACTBE MOJICIIUPOBAHUS SIBICHUH U TIPOLIECCOB;

- OBJIQICHUC A3BIKOM MAaTEMAaTHUKHU B yCTHOfI U IIMCHMEHHOU Q)opMe, MaTeMaTN4YCCKUMU
3HAHUSMH M YMEHUSMH, HEOOXOJUMBIMH Il W3YYEHUS IIKOJbHBIX €CTECTBEHHOHAYUHBIX
JAUCHUIUIMH, TIPOAOJIKCHUS 06pa3013aH1/151 U OCBOCHUA I/I36paHHOI71 CIICHUAJIBHOCTHU HaA
COBPEMEHHOM YPOBHE;

- Pa3BUTHE JIOTMYECKOI'O MBIIIJICHUS, AJTOPUTMUYECKON KYJIBTYpbI, IIPOCTPAHCTBEHHOIO
BOOOpPaKCHUS, MAaTEMAaTHYECKOIO MBIIUICHUS ¥ WHTYUIUH, TBOPYECKHX CIIOCOOHOCTEH,
H€06XOI[I/IMBIX AJid TpOAOJIKCHUS O6p330BaHI/I$I n Ji CaMOCTOSITEIILHOUN JCATCIIBHOCTHU B
o0yacTu MaTeMaTHKH U €€ MPHIIOKEHUN B OyAyIieil mpodecCHoHaNbHON JesITeNEHOCTH;

- BOCHHUTAHHUEC CpCACTBAMHU MATCMATHUKH KYJIbBTYPbl JIMYHOCTH UYEPE3 3HAKOMCTBO C
UCTOpHUEHN pa3BUTHUS MaTEMaTHKH, IBOJIOIUEH MaTeMaTHYECKUX UICH; MOHUMAaHUS 3HAYUMOCTH
MAaTEMAaTUKHU JJI1 HAYYHO-TCXHHUYCCKOI'O IMMporpecca.

O6s13aTeIbHBII MHHUMYM CO/IeP:KaAHUST OCHOBHBIX 00Pa30BaTeIbHBIX
nporpamMmm

UucnoBbie U OYKBEHHBIE BHIPAKEHUS

HNemumocts 1ensix uucen. [lemenwe ¢ ocrarkom. CpaBHeHusi . Pemenuwe 3amau c
LIEIOYHNCIICHHBIMU HEM3BECTHRIMH.

Kommnekchpie uymcna. ['eomeTpuyeckass HMHTEpPHNpETAUS  KOMIUIEKCHBIX — YHCEIl.
JleiicTBUTEeNnbHAS U MHUMAs 4acTh, MOJIYJIb M apTyYMEHT KOMIUIEKCHOTO uncia. Anredpandeckas
U TpUTOHOMETpHUYEcKass (HOPMBI 3aITUCH KOMIUIEKCHBIX YHCell. ApudmeTndeckue ASHCTBUS HAJl
KOMIUIEKCHBIMU YHCJIaMH B pa3HBIX Qopmax 3amucu. KOMIUIEKCHO COMpSsKEHHBIE YHUCIA.
Bo3Benenue B HaTypanpHyI0 cTeneHb (hopmyrna myapa). OcHOBHas Teopema aareOpshl.

MHoOrouieHsl OT OJHON MEPEMEHHOM. J[eTMMOCTh MHOTOUYJIEHOB. JeJIeHNE MHOTOUYIEHOB C
ocTaTKkoM. PannoHanbHbIe KOPHHM MHOTOWICHOB C IenbIMUA KodddumuenTamu. Cxema ropHepa.
Teopema be3y. Uucino kopHell MHOrouwieHa. MHOTOUYIEHBI OT ABYX IepeMeHHbIX. DopMyiibl
COKpAILICHHOTO YMHOXEHHS JUIsl cTapmux creneHeil. buHom HproroHa. MHOro4sieHbl OT
HECKOJIbKMX MEPEMEHHBIX, CHAMMETPUUYECKHE MHOTOUJIEHBI.

Kopens crenenn n > 1 u ero cpoiictBa. CTENEeHb C pallMOHAIBHBIM MOKAa3aTeIeM U €€
cBoiictBa. IloHsATHEe O cTemeHM ¢ JCHCTBUTEIBHBIM IToKazaTeleM. CBOICTBAa CTEIICHU C
JNEUCTBUTEIILHBIM ITOKa3aTeleM.



Jlorapudgm uuncmna. OcHOBHOE NorapupmMuueckoe TOxaecTBO. Jlorapudm mnpousBeneHus,
YaCTHOT'O, CTENEHH; MEePEX0]] K HOBOMY OCHOBaHMIO. JleCSITUUHBIN U HAaTypaldbHBIN JIOTapU(PMBL,
YHCJIO €.

[IpeoOpa3oBanus BbIpaKEHUHM, BKIIOYAOIMNX apU(pMETHUYECKHE OIepaluu, a Takke
OTepalyy BO3BEIEHUS B CTEIIEHb U JIOTapu(MUPOBAHUS.

Tpuronomerpus
CuHyc, KOCHMHYC, TaHI€HC, KOTAaHI€HC IPOMU3BOJIBHOrO yria. PaauannHas mepa yria. Cunyc,
KOCHUHYC, TAHT€HC M KOTaHTeHC 4uciia. OCHOBHbIE TPUTOHOMETPUUECKHUE TOXKIeCcTBa. DOPMYIIbI
npuBefeHns. CUHYC, KOCHHYC W TaHI€HC CYMMBI U Pa3HOCTH JBYX YrioB. CHHYC M KOCHHYC
nBoitHoro yria. @opMyiibl mojgoBUHHOTO yria. [IpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUUYECKHIX
(GyHKIMH B TMPOW3BEICHHE W TPOU3BEACHUS B CyMMY. BbIpa)keHHE TPUTOHOMETPUYECKHX
GbyHKIMI uyepe3 TaHIeHC MOJOBMHHOTO apryMmeHTta. IIpeoOpa3oBaHus TPUTOHOMETPHUUECKUX
BBIPAKCHU.

[Ipocreiiime  TpUroHoMeTpuUyecKue ypaBHeHHs. PemeHuss TPUTOHOMETPUUYECKUX
ypaBHeHul. [Ipocreiine TpuroHoMeTpu4eCKue HEPABEHCTBA.

ApKcuHYC, apKKOCHHYC, apKTaHI'€HC, aPKKOTaHT€HC YHCJIa.

DyHKIMHU

Oyaknun. OO0JacTh OmpeneeHUusT U MHOXECTBO 3HaueHui. ['paduk (ynkmuu. IToctpoenue
rpadukoB (YHKIWH, 33aHHBIX Pa3TUYHBIMU criocoOamu. CBOHCTBa (YHKIMI: MOHOTOHHOCTH,
YETHOCTh M HEYETHOCTb, MEPUOAMYHOCTb, OTPAHUYEHHOCTh. [IpOMEXYTKM BO3pacTaHUs H
yObIBaHUs1, HAaOOJIbIIIEE U HAMMEHBIIIEe 3HAYCHHUS, TOYKH IKCTPEMyMa (JJOKAIbHOTO MaKCUMyMa
u  MuHUMyMa). Bemyknocts  Qynkumu. ['paduueckas  unTepnperanms.  [Ipumepst
(YHKIMOHATIBHBIX 3aBUCUMOCTEH B PEATbHBIX IPOIIECcCaxX U SIBICHUSIX.

Cnoxnas ¢ynkuus (kommnosunus Qyskuwuii). Bzaumuo oOparnbie (ynkumuu. Ob61macTb
ompeneneHuss W 00NacTh 3HAaueHW oOpaTHOM ¢yHkumu. ['padux oOpaTHON GyHKIUU.
Haxoxnenue ¢pyHKIuU, 00paTHON TaHHOM.

Crenennast GyHKIHUS C HATYpAIBHBIM MTOKa3aTeJeM, €€ CBOMCTBA U Tpaduk. BepTukanbHble
Y TOPU3OHTAIbHBIE ACUMITOTHI TpadukoB. ['paduku ApoOHO-THMHEHHBIX (QYHKITHM.

Tpuronomerpuueckne (yHKIHH, UX CBOMCTBa W TpapuKH, MEPHOAMYHOCTH, OCHOBHOMN
nepuof. OGpaTHble TPUTOHOMETpHYECKHe QYHKIIUHU, UX CBOMCTBA U rpaduku.

[TokazarenpHas QyHKIHS (SKCIIOHEHTA), €€ CBOMCTBA U rpaduK.

Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U rpaduK.

[IpeoOpazoBanusi rpadMKOB: MapaLICIBHBIA MEPEHOC, CUMMETPHS OTHOCHUTEIBHO OCEH
KOOpJMHAT U CUMMETPHUS OTHOCUTEIHHO Hayala KOOPJAUHAT, CHMMETPUS OTHOCUTEIHHO MPSAMOii
Y = X, pacTshKeHUE U C)KAaTHE BJIOJIb OCEH KOOpP/IMHAT.

Havana marematuyeckoro ananmmsa
[TonssTue o mpenene mocnenoBarenbHocTH. CyliecTBOBaHME  Mpefena MOHOTOHHOM
OTPaHUYEHHOW IOCIIeA0BAaTENbHOCTH. JlJIMHA OKPYXXHOCTH M IUIOIAAb Kpyra Kak Ipeieibl
nocineaoBarenbHocTell. beckoHeuHo yObIBarollas reoMeTpuyecKkas Mporpeccuss U ee cymma.
TeopeMsl 0 mpeenax nocienoBareabHocTel. [lepexon k mpeaenam B HepaBeHCTBAX.

[TonsaTne o HenpepriBHOCTH (QyHKIMU. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKITHSIX.

Ilonatue o mnpenene ¢yukuuu B Touke. [loBenenue QyHKIMI Ha OECKOHEYHOCTH.
ACHUMOTOTHI.

[TonsiTre o mpou3BogHON PyHKUINHU, (PU3HUECKUN U TEOMETPUUYECKUN CMBICT IPOU3BOIHOM.
VYpaBHeHue KacaTenbHOH K rpaduky QyHKuuu. [Ipon3BogHbIE CYMMBI, Pa3HOCTH, IPOU3BEACHUS
U yactHoro. IIpon3BoaHble OCHOBHBIX 31€MEHTapHbIX GyHKIUH. [Ipon3BogHbIE CIOXKHOUW U
oOpatHoit ¢yHkiuii. Btopas mnpousBoanas. IlpuMeHeHrne NTpPOU3BOIHONW K HCCIIEIOBAHHIO
byHKIMHI ¥ nocTpoeHuto rpaduxos. Mcnonab3oBanue Mpou3BOIHBIX MPH PELLICHUU YpPaBHEHUN U
HEPaBEHCTB, TEKCTOBBIX, (PU3NYECKHX M T'€OMETPHUECKUX 3aj[ay, HAXOXKJICHUM HauOOJbIINX U
HaVMEHBIIINX 3HAYCHUH.

[Tnomans kpuBoiuHeHHOW Tpameuuu. IloHsATHE 00 OINpeneseHHOM HHTErpale.
[TlepBooOpaznas. IlepBooOpas3Hble  3nemeHTapHbIXx  (GyHKuuil. IlpaBunma  BbIUMCICHUS
nepBooOpazubix. opmysna Hetorona - JleiiOnuma.

[IpuMepsl HCHONB30BaHUS MPOU3BOAHOW ISl HAXOXKJEHUS HAWIYYIIEro pEHICHUs B
OPUKIAJHBIX 3a7adax. HaxoxaeHue CKOpocTH i Ipolecca, 3aJaHHoro (opmynoi uimu
rpaduxom. [Ipumepsl npumeHeHus: UHTErpana B ¢puznuke U reomeTpuu. Bropas npousBoaHas u



ee PU3NYECKUIN CMBICI.

VYpaBHEHHUs U HEPABEHCTBA

Pemenne pannoHanbHBIX, MOKA3aTENbHBIX, JIOTapU()MUYECKUX U TPUTOHOMETPHUUECKUX
YPaBHEHUI U HEPABEHCTB. PellleHne nppanvoHAIbHBIX YPABHEHUN U HEPABEHCTB.

OCHOBHBIE TIpUEMBl PELICHUS CUCTEM YpPaBHEHWM: IOACTAHOBKA, anreOpanyeckoe
CJIO’KEHUE, BBEJICHUE HOBBIX IEPEMEHHBIX. PABHOCHIBHOCTh ypaBHEHMM, HEPABEHCTB, CHUCTEM.
Pemenue cucreM ypaBHEHHI ¢ ABYMS HEHM3BECTHBIMHU (IIpocTeilinne THlbl). Pemenue cucrem
HEPaBEHCTB C OJHOU IIEPEMEHHOM.

Jloka3zarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apu(METHUECKOM U CpeIHEM
T€OMETPUYECKOM JIBYX UHCEIL.

Hcnonb3oBanue CBOWCTB M rpadUKoOB (GYHKUMHA IIPU PEIIEHUM YPAaBHEHUH U HEPaBEHCTB.
Meton wunTepBanoB. M3o00paxeHne Ha KOOPAMHATHOM TUIOCKOCTH MHOKECTBA pEIICHHI
YPaBHEHHI U HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CHCTEM.

IIpuMeHeHHEe MaTeMaTUY4EeCKUX METONOB Ul PELICHUS COACPKATENbHBIX 3aJad U3
pasinyHbIX obOjacTeil Hayku M HpakTuku. MHTepmperauus pesynabTara, y4deT peaslbHbIX
OTpAaHUYECHUU.

OneMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHU BEPOSITHOCTEN
TabmuuHoe u Tpaduueckoe TMpencTaBIeHUE MTaHHBIX. UMCIOBBIE XapaKTEPUCTUKU PSIOB
JAaHHBIX.

[Toouepenublii ¥ OMHOBPEMEHHBIH BBIOOp HECKOJIBKUX JIIEMEHTOB M3 KOHEYHOTO
MHOKecTBa. DOpMyJsibl  4HMClla [IEpECTAaHOBOK, COYETaHUM, pasMeunieHuil. Pemenune
KOMOWHATOpHBIX  3amad. Dopmyna OwmHoma Herotona. CBoiicTBa  OMHOMHAIBHBIX
koadumentoB. Tpeyronbauk [lackans.

DneMeHTapHble M CIIOXKHbIE COOBbITHS. PaccMoTpeHHe cilydaeB M BEPOATHOCTb CYMMBI
HECOBMECTHBIX  COOBITHH, BEpPOSATHOCTh  IPOTHBOIOJOXKHOIO  coOblTus. Ilonatme o
HE3aBUCHUMOCTH COOBITHI. BEpOSITHOCT M CTaTUCTHUECKAs YaCTOTa HACTYIUIEHUS COOBITHSL.

I'eomeTpus
['eomeTpust Ha IWIOCKOCTH

CBoOICTBO OHCCEKTPUCHI yIila TpeyrojibHUKa. PelieHue TpeyrosbHUKOB. BeluncieHue
OHCCEeKTpUC, MEAMAH, BHICOT, PAJUyCOB BIMCAHHON U OINKUCAHHOM OKpYyKHOCTEH. DOpMYyIIbI
IUIOINAAM TpeyrojbHUKa: GopMyna ['epoHa, BeIpakeHHE IUIOIIAAN TPEYTOJbHUKA Yepe3 paguyc
BIMCAHHOW U ONHUCAHHON OKPYKHOCTEH.

Beluncrienue yrioB ¢ BEpIIMHON BHYTPU U BHE Kpyra, yIjla MEKy XOpJIOH U KacaTeIbHOM.

Teopema 0 MpoU3BEAECHUH OTPE3KOB XOpA. Teopema o KkacaTenbHOM U cexkyuien. Teopema o
CyMMe€ KBaJpaTOB CTOPOH U JMArOHAJIEH MapajuleIorpaMMa.

Bnucannble M onucaHHble MHOrOyrojdbHUKH. CBOWCTBa W NpPHU3HAKW BIHMCAHHBIX U
OIMCAHHBIX YETBIPEXYTOJILHUKOB.

I'eomeTprueckne Mecra TOYEK.

Pemienue 3a1a4 ¢ MOMOIIBIO T€OMETPUYECKUX MPEOOPa30BaHUM U T€OMETPUYECKHX MECT.

Teopema yeBbI U TEOpEMA MEHENas!.

Onnunc, runepboia, napadosa Kak reOMeTpUYeCKHe MecTa TOUEK.

HepazpemmmocTs KacCU4ecKrX 3aa4 Ha IOCTPOCHHUE.

[IpsiMble ¥ TUIOCKOCTH B mpocTpaHcTBe. OCHOBHBIE MOHSATUS CTEpEeOMEeTpuHu (TOdKa,
npsiMasi, IJIOCKOCTb, MpPOCTpaHCTBO). [loHsATHE 00 aKCMOMaTHYECKOM CIIOCOOE€ MOCTPOEHUs
TE€OMETPHUH.

[Iepecekaronuecs, mapauieabHbIE U CKPEIIUBAKOIIUECS MPAMBIE. YTOJ MEXy IMPSMBIMU B
npocrtpaHcTBe. llepneHaukyIspHOCTh MNpsAMbIX. [lapajulenbHOCTE M NEPHEHAMKYJISAPHOCTH
NpsAMOM M TUIOCKOCTH, TPU3HAKM M CBOMcTBA. Teopema O Tpex NEpPHECHIUKYISIpax.
IlepneHgUKyIISAp ¥ HAKJIIOHHAA K INIOCKOCTU. YTOJ MEXAY IPSIMOU U INIOCKOCTBIO.

[TapamienbHOCTh ITOCKOCTEH, MEPIEHAUKYISIPHOCTD TUIOCKOCTEN, MPU3HAKA U CBOWCTBA.
JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOIO YIJIa.

PaccrosiHus OoT TOukM 10 mtockocTu. PaccrosiHue oT mpsMoin 10 miockoctd. PaccrosHue
MEXy NapajuIeIbHBIMU IUIOCKOCTAMU. PaccTossHre MEX Y CKPEIMBAIOIIUMHUCS IPSIMBIMH.

[lapannensHoe  mpoexkTupoBaHue.  OproroHaibHOoe — mnpoekTupoBanue.  Ilmomans
OpPTOTOHAJIBHOW TMPOEKIMM MHOTOyrojibHHUKa. M300pakeHne NpOCTpaHCTBEHHBIX (UTYP.



[{enTpanbHOE MPOEKTHPOBAHNUE.

MHuororpanauku. Bepuiunel, pebpa, TpaHun MHororpaHHuka. Pa3zBepTka. MHororpanubie
yrisl. Beimykiiele MHOrorpanHuku. Teopema Diinepa.

[Ipusma, ee ocHoBaHus, OOKOBbIE peOpa, BbICOTA, OOKOBasi MOBEPXHOCTh. IlpsiMas wu
HakJoHHas npu3Ma. [IpaBunbpHas npusma. [lapamienenunen. Kyo.

[Mupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BbICOTA, OOKOBasi MOBEPXHOCTh. T peyroiabHas
nupamuaa. [IpaBmibHas nupamuaa. Y ceyeHHas nupaMmua.

Cummetpuu B KyOe, B apaijiesienumnesie, B Ipu3Me U Mupamue.

[ToHsiTHE O CUMMETPHUH B POCTPAHCTBE (LIEHTPAJIbHAS, OCEBasi, 3€PKAJIbHAS).

Cedenust MHOTOTpaHHUKOB. [locTpoeHue ceueHuid.

[IpencraBnenue o MpaBHIBHBIX MHOTOTPAaHHHUKAX (TETpasap, KyO, OKTa’ap, AOACKAdAp U
HUKOCAdIP).

Tena m nosepxHocTu BpamieHus. L{unuaap u koHyc. YceueHHbIH KoHyc. OCHOBaHHE,
BbICOTa, OOKOBasi MOBEPXHOCTb, OOpasyromias, pa3zBepTka. (OceBble CEUEHUS U CEUEHUs
IapaJuleIbHbIE OCHOBAHHUIO.

Map u cdepa, ux ceueHus. Oiumc, rumnepdosna, mapaboyiia Kak CEUEHUS KOHYyca.
Kacarenpnas miockocts k cdepe. Cdepa, BnucaHHas B MHOTOTPAHHUK, cdepa, OMUCAHHASL
OKOJIO MHOTOI'PAHHHKA.

Hunuaapuyeckre 1 KOHUYECKUE TOBEPXHOCTH.

O6beMbl Ten W Twiomiaad ux noBepxHoctel. [lonstue 06 ob6beme Tenma. OTHoOLIEHUE
00BEeMOB TTOAOOHBIX TEll.

@opmynsl o0bema KyOa, Mapaienenunena, Opu3Mbl, IMHApa. Dopmynsl odbema
nupamMuapl 1 KoHyca. PopMysbl IUIOMAAM IOBEPXHOCTEH IWIMHIApA W KOHyca. Dopmyiibl
oObeMa mapa u IIomaau cQepol.

Koopaunats! u BeKTOpHL. JleKkapTOBBI KOOpAMHATHI B IIpocTpaHcTBe. Dopmyita paccTosHUA
MEXIy IBYMsI TOUKaMu. YpaBHeHUs chepsl U MiIockocTH. Popmyra paccTOSHUS OT TOUKH JO
IIJIOCKOCTH.

Bekropsl. Moayne BekTopa. PaBeHCTBO BekTOpOB. CIll0KE€HHME BEKTOPOB U YMHOKEHHE
BEKTOpa Ha 4uC0. YToa Mexay Bekropamu. Koopannartel BekTopa. CkansipHOE IpOU3BEIEHUE
BekTOpoB. Kosnuneapubie BekTOpbl. Pa3nokeHne BeKTOpa MO JBYM HEKOJUIMHEApHBIM
BekTopaM. KomiutanapHsie BEeKTOpbI. Pa3inoxeHue 1o TpeM HEKOMIUIaHAPHBIM BEKTOPAM.

TpeOoBaHus K YPOBHIO IOATOTOBKHU BBINYCKHUKOB

B pe3ynbrarte u3yueHus MaTeMaTUKH Ha MPO(QUILHOM YPOBHE YUEHHK JOJKEH:

3HATL/TIOHUMATh:

- 3HAYEHUE MATEMAaTUYECKOM HAyKW JUIsl pElIeHUs 3a/]ady, BO3HUKAIOIIUX B TEOpUU U
MpaKTUKE; MMUPOTY U OTPAHWUYECHHOCTHh NMPUMEHEHUS MATEMaTHYECKUX METOJIOB K aHAIU3y M
MCCJICTOBAHUIO TPOIIECCOB U SIBJICHUI B IPUPOJIE U OOIIECTBE;

- 3HAQUYEHHME TIPAKTUKH W BOMPOCOB, BO3HHUKAIOIIMX B CaMOW MaTeMaTHKe, MJif
dbopMUPOBaHUS U PA3BUTHS MAaTEMAaTUYECKON HAYKH;

- WU PaACHIMPEHUs] YHUCIOBBIX MHOXECTB Kak Crnocoda TMOCTPOCHHUsI HOBOTO
MaTeMaTU4YeCcKOro armapaTta s pelIeHUs MpaKTUYEeCKUX 3aJad M BHYTPEHHUX 3ajJad
MaTEMAaTHKHU;

- 3HaueHUE HJIeH, METOJOB U PEe3yIbTaTOB alreOphl U MATEeMAaTUYECKOTO aHaiu3a st
MOCTPOEHUS MOJIEJIEH peabHBIX MPOIIECCOB U CUTYAITUH;

- BO3MOKHOCTH T'€OMETPHH ISl ONTUCAHUSI CBOMCTB pealbHBIX MPEIMETOB U UX B3aHMHOI'O
PaCIOJIOKECHUS;

- YHUBEpCAJbHBIM XapakTep 3aKOHOB JIOTMKM MAaTE€MaTUYECKHX PacCyKIEHUM, uX
MPUMEHUMOCTD B Pa3IUYHBIX 00JACTAX YEJTIOBEUYECKOM NESITEIbHOCTH;

- pasznuume TpeOOBaHUM, TPEIBSIBISIEMBIX K JOKa3aTelbCTBaM B  MaTeMaTHKe,
€CTECTBEHHBIX, COIMATLHO-D)KOHOMHYECKUX U TYMAaHUTAPHBIX HayKaX, Ha MIPAKTHUKE;

- POJb AKCMOMATHKU B MaTE€MaTHKE; BO3MOXHOCTbh MOCTPOCHUSI MAaTEMATUUYECKUX TEOPU
Ha aKCHOMAaTWYECKOW OCHOBE;, 3HAYCHHE AKCMOMATHUKH JUIsl IPYruX OO0JacTed 3HAHUS U IS
MPAKTUKH;

- BEPOSITHOCTHBIM XapaKTep Pa3IMYHBIX MPOIECCOB M 3aKOHOMEPHOCTEH OKPYKAIOIIEro



Mupa.

YucnoBble 1 OyKBEHHBIE BBIPAXKECHUS
YMers:

- BBIIOJHATH apu(MeTHdecKue ACHCTBUS, codeTas YCTHbIE M IHCbMEHHBIE INPHEMBI,
IIPUMEHEHHUE BBIYUCIIUTEIbHBIX YCTPOMCTB; HAXOAUTh 3HAUEHUS KOPHS HATypalbHOW CTEIEHH,
CTENIEHU C palMOHAIbHBIM IIOKa3aTeneM, Jiorapudma, HUCHONb3ys INpU HE0OXOAUMOCTH
BBIUMCJIUTEIbHbBIE YCTPOMCTBA; II0JIb30BATHCA OLEHKOM U NPUKUAKOW IpU MPaKTHUYECKHUX
pacuerax;

- IPUMEHATH TIOHATHS, CBSI3aHHBIE C JEIMMOCTBIO IIEJIBIX YHUCEN, IpPU pPELIEHUU
MaTeMaTUYECKUX 3a7ad;

- HaXOJUTb KOPHU MHOTOWICHOB C OJHOM IEPEMEHHOM, pacKaJbplBaThb MHOIOWICHBI Ha
MHOKUTEIH;

- BBIIOJHATh JACUCTBHUS C KOMIUIEKCHBIMU 4YMCJIaMH, I10JIb30BaTbCsl IE€OMETPUUECKOMN
MHTEPIIPETALEH KOMIUIEKCHBIX YHMCEJ, B IPOCTEUIINX CIy4asX HAXOAUTb KOMIUIEKCHBIE KOPHU
YpaBHEHHIA C IEHCTBUTEIBHBIMHA KO PHUIINEHTAMU;

- IPOBOAUTH NPeoOpPa3OBaHMS UUCIOBBIX M OYKBEHHBIX BBIPAKEHHH, BKIIIOYAIOIINX
CTETICHH, PaluKaibl, Jorapu(Mbl 1 TPUTOHOMETPHUECKUE (PYHKITUH;

UCIOJIb30BaTh IPUOOPETEHHBbIE 3HAHUSA WM YMEHHMS B IPAKTUYECKOH MAEATENbHOCTH H
IIOBCEJHEBHOM KU3HHU JUIS:

- NPaKTUYECKUX pacueToB IO (opmynaMm, BKIOYas (OpMyiibl, coleprKalliue CTENeHH,
panukansl, Jorapu(Mbl ¥ TPUTOHOMETpUYECKHE (YHKIMH, HUCIOIB3YS NPH HEOOXOIUMOCTH
CIIPABOYHBIE MAaTEPUANIbl U IPOCTEUINE BBIYUCIUTEIBHBIE YCTPONCTBA;

- [pHOOpPETeHHsT  NPAKTUYECKOTO  OMbITa  JESATEIBHOCTH,  HPEAIIECTBYIOMICH
npodeccuOHaIbHOM, B OCHOBE KOTOPOM JIEKUT AAHHBIA y4eOHBIN IpeaMeET.

OyHKIMH U TpaPuKH
YMerTs:

- ONpEeNeNATh 3HaYeHHe (PYHKIUHU MO 3HAUYEHHUIO apryMeHTa MpHU Pa3IMYHBIX CIOco0ax
3a7iaHus QyHKLNY;

- CTPOUTH TpadUKu U3yYCHHBIX (YHKIUH, BBITOIHATH MPE00pa3oBaHus rpa)uKoB;

- ONMCHIBATh 1O IpaduKy U 10 GopMyIie NOBEJCHUE U CBOICTBA (QYHKIMIA;

- pemaTh ypaBHEHUs, CUCTEMbl YPAaBHEHHIA, HEPAaBEHCTBA, UCTIOIB3Ysl CBOMCTBA (DYHKIHIA U
uX rpaduuecKue rnpeicTaBieHus;

HCIOJIb30BaTh NPUOOPETEHHbIE 3HAHMS W YMEHHUS B NPAKTHUECKOH JESATENbHOCTH U
MIOBCEIHEBHOM JKU3HM JUISL:

- ONHCAHMS U HCCIENOBAaHUS C TOMOUIbI0 (PYHKIMHA peaJbHBIX 3aBUCHUMOCTEH,
NpeJCTaBIeHUs UX rpadMuecKu; HHTEPIPETaluH rpa)uKoB peasIbHbIX MPOLIECCOB;

- npuoOpeTeHHs]  NPAKTUYECKOTO  OMbITa  JAEATEIbHOCTH,  MNPEIIECTBYIOLIECH
npodeccHOHaIbHOM, B OCHOBE KOTOPOM JIEKHT JAHHBIA y4eOHBIN MpeaMeT.

Hagana maTeMaTn4eckoro aHanusa

YMers:

- HaXOJIUTh CYMMY O€CKOHEYHO yOBIBaIOIIEH F€OMETPUUECKOI MPOTPECCHH;

- BBIYMCIATH IPOU3BOJAHBIE W MEPBOOOpPA3HBIE 3JIEMEHTAPHBIX (QYHKIUH, NpUMEHss
MpaBHJIa BEIYMCIICHUSI IPOU3BOIHBIX U MIEPBOOOPA3HBIX, UCIIONb3Ys CIIPABOYHBIE MaTepUabl;

- HCCIIeI0BATh (DYHKIIUHU U CTPOUTH MX TPapUKH ¢ TOMOIIBIO TPOU3BOIHOM;

- pemarh 3aa4y ¢ IPUMEHEHNEM ypaBHEHUS KacaTelbHOH K rpaduKy QyHKIMHY;

- pemarth 3aJaud Ha HaxOxXJeHHe HauOOJBIIEro M HAaUMEHbIIEero 3HaueHUs (PYHKIHMHU Ha
OTpE3KE;

- BBIYMCIIATH IUIOIIA b KPUBOJIMHENHON TpaNeLnu;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B NPAKTUUYECKOH JEesTeNbHOCTH U
MIOBCEITHEBHOM JKU3HM JUISL:

- pelleHusi rTeOMEeTPUIECKUX, PU3NYECKUX, IKOHOMUUECKUX U JIPYTHX MPUKIAIHBIX 3a/1ad,
B TOM YHCJIe 3aJay Ha HauOOJbIIME M HaMMEHBIIME 3HA4YeHUs C NPUMEHEHHEeM armapara
MaTEeMaTH4YeCKOro aHAJIN3a;

- [pUOOpETeHUsT  NPAKTUYECKOTr0  OMbITa  JESATEIbHOCTH,  HpPEeALIECTBYIOIIEH
npodeccuoHanbHOM, B OCHOBE KOTOPOU JIEKUT JaHHBIN Y4eOHBIN MpeaMeT.

VYpaBHEHMSI U HEPABEHCTBA



YMers:

- pemaTh paloHalbHbIe, TOKa3aTeabHbIE U JIorapu(MUUECKUE YPaBHEHUS U HEPABEHCTBA,
UPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

- IOKa3bIBaTh HECIIOKHBIC HEPABEHCTBA;

- pelarb TEKCTOBBIE 3aJaud C IIOMOIUBI) COCTABJICHUS YPAaBHECHUM U HEPABEHCTB,
MHTEPIPETUPYS PE3YJIBTAT C YIETOM OIPaHUYCHUN YCIIOBUS 3a7auu;

- u300paxarb Ha KOOpPAMHATHOM IUIOCKOCTH MHOXKECTBA pEIICHUH YpaBHEHUM U
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CUCTEM;

- HaXOJHTh MPUONMKEHHBIC PEIICHUS YPAaBHEHHH M UX CHUCTEM, UCHOJB3Ys rpaduuecKuit
METOJ;

- pematb ypaBHEHHUS, HEPAaBEHCTBA M CHUCTEMbl C MpPHUMEHEHHEM TrpaduyecKux
MIPEICTABJICHH I, CBOMCTB ()YHKITUN, TPOU3BOIHOM;

HCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHMSI UM YMEHMS B IPAKTHUUECKOH JEATEIBHOCTH U
IIOBCEIHEBHOM JKU3HM JUISL:

- IIOCTPOCHMS U UCCIIEJOBAHUS IIPOCTEUILINX MaTEMAaTUYECKUX MOJCIICH;

- [pUOOpEeTeHUs  NPAKTUUYECKOro  OmblTa  JEATEIbHOCTH,  HPEALIECTBYIOIIEH
npodeCCHOHATIBLHOM, B OCHOBE KOTOPOM JIKHT JAHHBINA y4eOHBINH MpEaAMET.

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKHN U TEOPUU BEPOSTHOCTEN
YMeTs:

- pemaTth TpocTedIMe KOMOWHATOpHBIE 3aJayd METOJOM Iepedopa, a Takke ¢
UCIOJIb30BAaHUEM HU3BECTHBIX (hopMys, TpeyroibHuka Ilackans; BBIYMCIATH KO3 (UIMEHTHI
6unomMa HeroToHa 1o gopmysie u ¢ ucnoip3oBaHueM TpeyroybHuka [lackans;

- BBIUUCIIATH BEPOSTHOCTH COOBITUH HAa OCHOBE IOJICYETA YMCIIA MCXOJOB (IpocTeline
ciIy4an);

UCIOJb30BaTh IMPUOOPETEHHBbIE 3HAHUSA WM YMEHHMS B IPAKTUYECKOH MAEATENbHOCTH HU
IIOBCEJHEBHOM KU3HHU JUIS:

- aHaJM3a peabHBbIX YMCIOBBIX JaHHBIX, IPEJCTABICHHBIX B BHUJE AMArpaMM, rpa(ukos;
JUTS aHaTTM3a MH(POPMAITUH CTATHCTUIECKOTO XapakTepa;

- [pUOOpEeTeHUs  NPAKTUUYECKOrO0  OmblTa  JESATEIbHOCTH,  HpEeALIECTBYIOIIEH
po(hecCuOHANIbHOM, B OCHOBE KOTOPOU JIEKUT JAHHBIN y4eOHBIN peaMeT.

I'eomeTpus
YMers:

- COOTHOCUTh IUIOCKHE TIeoMeTpuuecKkue ¢GUIrypel M TpexMepHble OOBEKTHI € HX
ONMCAHUAMH, YEpPTEKaMH, H300pPAKEHUSAMHU; pazIuyaTb U  AHAJU3UPOBATH  B3aUMHOE
pacrosioxkeHue Guryp;

- 1300pakaTh T€OMETpUYECKHE (PUTYPHI U TENa, BBIIOIHATH UEPTEXK MO YCIOBUIO 33/1a4H;

- pelaTh reOMETPUYECKUE 3aa41, ONUPAsACh HA U3YyYEHHBIC CBOMCTBA IUIAHUMETPUYECKUX
U CTEpEOMETPUYECKMX (Uryp U OTHOIIEHHWH MEXAY HUMH, NPUMEHsSs anredpandeckuii u
TPUTOHOMETPUYECKHUHN ammapar;

- NPOBOJAMTH JI0KA3ATEIbHBIE PACCYKIACHUS IPU PELICHUN 3aJad, JOKa3blBaTb OCHOBHBIC
TEOPEMBI Kypca;

- BBIYUCJIATD JIMHEHHBIE AJIEMEHTHI U YIJIbI B IPOCTPAHCTBEHHBIX KOH(PUTYpaIUsaX, 00beMbI
U IJIOLIA/IM TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN U MX NMPOCTEHIINX KOMOMHAIIMA;

- IPUMEHATh KOOPAWHATHO-BEKTOPHBINA METOJ JUISl BBIYMCIICHHUS] OTHOUIEHUH, PACCTOSHHU
U YIJIOB;

- CTPOUTH CEUYEHHS MHOTOTPAaHHUKOB M U300paKaTh CEUEHUS TeJl BpallleHus;

UCIOJb30BaTh IMPUOOPETEHHBIE 3HAHWS W YMEHHMS B MPAKTUYECKOH MAEATENbHOCTH H
MTOBCEJHEBHOM KU3HHU JUIS:

- HUccnenoBaHMus (MOAETUPOBAHMSA) HECIOXKHBIX IPAKTHUYECKUX CHUTyallMd Ha OCHOBE
M3YYEHHBIX (DOPMYI U CBOMCTB QUryp;

- BBIUMCIICHUS JJIUH, IUIOMAage U 00BEeMOB pealbHbIX OOBEKTOB MpPU PELICHUU
MPAKTUYECKUX 3aJad, MCMOJb3ysl MpPU HEOOXOAMMOCTH CHPAaBOYHMKH M BBIYHCIUTEIbHbBIE
YCTPOMCTBA;

- npuoOpeTeHHs]  NPAKTUYECKOTO  OMbITa  JAEATEIbHOCTH,  MNPEIIeCTBYIOLIEH
npodecCHOHATIBHOM, B OCHOBE KOTOPOM JIEKHT JaHHBIA y4eOHBIN MpeaMeET.



Temarnueckuii njIan

Ne HaumenoBanue pasnena
BCETO BCETO
10 xiacc

1 [ToBTOpenue marepuana 7-9 kiaccoB 4
2 JlelicTBUTENbHBIC YKCIIa 12
3 Uucnosble QyHKITUU 9
4 | Tpuronomerpuyeckre QyHKIUN 24
5 | TpuroHoMeTpuyeckue ypaBHEHHUs 9
6 | [IpeoOpa3oBaHuEe TPUTOHOMETPHUIECKUX 20

BBIPAYKCHU I
7 | KommiekcHble unca 9
8 | [IpousBogHas 31
9 | KomOuHaTOpHKa U BEpOSITHOCTh 7
10 | Beenenue
11 | INapannenbHOCTh NPSAMBIX U INIOCKOCTEH. 20
12 | IlepneHUKYIAPHOCTD MPSIMBIX U IIIOCKOCTEH. | 23
13 | MHororpanHuk 10
14 | BexTopsl B IPOCTPAHCTBE 3
15 | [loBTOpeHue 20

Utoro 210

11 kaace

1 | IloBTOpeHue 4
2 | Crenenu u kopau. CteneHHble QyHKINN 16
3 | Iloka3zarenbHas u jorapudmudeckas GyHKIUN 16
4 | [lepBooOpa3Has u HHTETrpa 8
5 | DneMeHThI TeOpUN BEPOATHOCTEN U 13

MaTEeMaTHYECKOW CTATUCTHKU
6 | YpaBHeHus u HepaBeHCTBAa. CUCTEMBI 19

YpaBHEHU U HEPABEHCTB




8 | Meroa KoopauHAT B IPOCTPAHCTBE 16
9 | HunuHap, KOHYC, map 12
10 | O6bemBl Te U TUIOMAAN UX TOBEPXHOCTEH 16
12 | IloBTropenue(B TOM Uncie pe3epBn) 13
13 | Uroro 204




