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1.IlosicHUTe/ILHAS 3aIUCKA

[TporpaMma 1o MaTeMaTHuKe COCTaBJICHA HAa OCHOBE (heJepaIbHOr0 KOMIIOHEHTA TOCY/IapCTBEHHOTO CTaHapTa CpeIHero (TIoJHOoro) o01ero oopa3oBanus Ha
0a30BOM ypOBHE.

[Tpu u3ydeHnn Kypca MaTEeMATHKU Ha 0a30BOM ypPOBHE IMPOJIOJIKAIOTCS U MOJTYUYAIOT Pa3BUTHE COJCpKATEIbHbIC TUHUH: «Anzeopay, « Oynkuuuy, «Ypas-
HeHnus u Hepagsencmeay, «I' eomempusny, «Inemenmovl KOMOUHAMOPUKU, MEOPUU 8EPOAMHOCHEI, CIMAMUCIMUKY U 102UKUY», BBOIUTCS nunus «Hauana ma-
memamuyueckozo ananuza». B paMkax ykazaHHBIX COACPKATEIbHBIX JIMHUM pPElIaloTCs CASAYIONINE 3aa4u:

e cuCTeMaTH3allysl CBEACHHM O YUCIIaX; U3yYeHHE HOBBIX BHJIOB YHCIIOBBIX BBIpaXXEHHUH U (POPMYII; COBEPLUICHCTBOBAHUE NMPAKTUYECKUX HABBIKOB U BBIYUCIIH-
TEIbHOU KYJIBTYpPHI, PACIIMPEHUE U COBEPILIEHCTBOBAHUE alIredpandyeckoro amnmnapara, ChoOpMUPOBAHHOTO B OCHOBHOM IIKOJIE, U €0 MPUMEHEHHE K PEIICHUI0 Ma-
TEMATUYCCKUX U HEMATEMAaTHUYCCKHUX 3a1a4,

® pacIIMpEeHHEe U CUCTeMaTH3alus OOIIUX CBeIeHUH O (YHKIIMIX, MOIMOJHEHUE KJIacca U3y4yaeMbIX (PYHKIMM, WILTIOCTPALUS IUPOTH IPUMEHEHUS (PyH KU
JUTS OITMCAHMSI U U3YYEHHUS PealbHbIX 3aBUCUMOCTE;

® U3YUCHUC CBOHCTB MMPOCTPAHCTBCHHBIX TCII, (1)0pMI/Ip0BaHI/I€ YMCHUA MPUMCEHATH ITOJTYUYCHHBIC 3HAHWA JJIA PCIICHUA MPAKTUYCCKUX 3ada4;

® pa3BUTHUC HpeILCTaBHeHI/If/i 0 BCPOATHOCTHO-CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B OKPYXAKOIICM MHUPC, COBCPIICHCTBOBAHUC MHTCIVICKTYAJIbHBIX U PCUCBBIX

YMGHI/Iﬁ IIyTeM 060FaHIGHI/Iﬂ MAaTE€MaTUYCCKOrI'O A3bIKa, Pa3BUTUS JIOTUYCCKOT'O MBIIIJICHU A,

® 3HAKOMCTBO C OCHOBHBIMHU HJICSIMHU U METOJJaMU MaTeMaTUYECKOTO aHAIH3a.

ean

N3yuenne MmareMaTuku B cTapiiel mkoje Ha 0a30BOM YPOBHE HAIIPABJICHO HA JOCTHXKCHHUE CICTYIOUTUX IIeJICH:

¢ popmMupoBaHUe NpeACTABIEHUI 0 MaTEMAaTUKE KaK YHUBEPCATBLHOM SI3bIKE HAYKH, CPEACTBE MOJCIHPOBAHUS SBICHUHN U MPOIECCOB, 00 UIEAX ¥ METOAAX

MATEMAaTHKH,

¢ pa3BHUTHE JIOTHYECKOTO MBIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHUSI, AITOPUTMUYECKON KYIbTYphl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOJUMOM
JUIs 00Y4eHHUS B BBICIIIEH IIKOJIE TI0O COOTBETCTBYIOMICH CIEIUANIBHOCTH, B Oyayieil mpodeccHoHaabHOU AeSITENbHOCTH;

e OBJIa/IeHHEe MATEeMATHYeCKMMU 3HAHUSIMH U YMEHUSIMH, HEOOXOMMBIMH B TIOBCEAHEBHOMN KU3HU, I U3YUCHUS IIKOJbHBIX €CTECTBEHHOHAYYHBIX JHC-
LUTUTAH Ha 6a30BOM ypOBHE, /IS MOJTyYeHUs: 00pa30BaHus B 00JIaCTAX, HE TPEOYIONIUX YIIIyOJICHHOW MaTeMaTU4eCKOM MOrOTOBKH;

¢ BOCIIUTAHHUE CPEICTBAMU MAaTEMaTUKU KYyJIbTYPhl TUYHOCTH: OTHOIICHHS K MaTeMaTHKE KaK 4acTH OOIIeYeIOBEYECKON KyIbTyphl: 3HAKOMCTBO C UCTOPHEH

pa3BUTHSA MAaTEMATHKH, BOIIOIMEN MaTeMaTUYECKUX UJIeH, MOHUMaHHs 3HAUMMOCTH MaTeMaTHKHU 171 00LIECTBEHHOTO Mporpecca.

Cornacio ®enepanbHoMy 0a3MCHOMY yueOHOMY IIIaHy JUIsl 00pa3oBaTeIbHBIX yupexaeHuii Poccuiickoit degepannn st 0053aTeIbHOTO U3YYSHUST MaTe-
MaTHK{ Ha dTalie OCHOBHOTO 00IIero o0pa3oBaHus oTBOAUTCS He MeHee 280 yacoB u3 pacueta 4 yaca B Henenmto. [Ipu aToM mpeamnonaraeTcss IocTpoeHue Kypcea B
(dhopme mocaea0BaTeIbHOCTH TEMAaTUYECKUX OJIOKOB € YEpEIOBaHUEM MaTepuala mo ajaredpe, aHaIu3y, TMCKPETHOM MaTeMaTHKe, TEOMETPHUH.

[TpumepHas mporpamMma paccuntana Ha 280 y4eOHbIX yacoB. [Ipu 3TOM B Heli IpeayCMOTPEH pe3epB CBOOOTHOTO yueOHOro BpeMeHU B 00beMe 30 yueOHBIX
YacoB JIsl peain3allii aBTOPCKUX IMOXO/I0B, UCIIOIB30BAHMS PA3HOOOpa3HBIX (JOPM OpraHU3alUKA y4eOHOTO MPOIecca, BHEAPESHUSI COBPEMEHHBIX METOJIOB 00Y-
YEHUS U NIEJaroru4eckux TEXHOJIOTUH.

B xone ocBoeHuUst conepikaHus MaTeMaTUYeCKOro OOpa30BaHMsI ydyalluecs OBJIAJEBAIOT Pa3HOOOPa3HBIMH CIOCOOAMU JIEATELHOCTH, TPHOOPETAIOT U CO-
BEPUICHCTBYIOT OIIBIT:

IMOCTPOCHHUSA U UCCIICAOBAHUSA MATEMATHYCCKUX MO)ICJ'IGfI AJId OMMUCAaHUA U PCIICHUS MPUKIIAJIHBIX 3a1a4, 3aaa4 U3 CMCKHBIX JUCIUIIINH,

BBITIOJIHEHUSI U CAMOCTOSITEIBHOTO COCTABJICHUSI AITOPUTMUYECKUX MPEANUCAHUN M MHCTPYKIIMH HA MAaTeMaTUYE€CKOM MaTepHalie; BBINOJIHEHUSI PacueTOB
MPAKTUYECKOTO XapaKTepa; MCIOIh30BaHUS MaTEMaTHUECKUX (HOPMYT M CaMOCTOSITEIbBHOTO COCTAaBJICHHS (OPMYJT Ha OCHOBE OOOOIICHHS YaCTHBIX CIy4aeB U
JKCIIEPUMEHTA;



CaMOCTOSITENIbHON pabOThI C HCTOYHUKAMH WH(pOpMAaLUK, 0000IIEHHS U CHCTEMAaTHU3alliu MTOTy4eHHON HH(POpMaIUK, HHTETPUPOBAHUS €€ B JIMYHBIN OIIBIT;

IIPOBE/IEHUS JOKA3aTeIbHbBIX PACCYKIEHHH, IOTHYECKOro 0OOCHOBAHHUS BBIBOJOB, PA3JINUCHUS IOKA3aHHBIX M HEOKA3aHHBIX YTBEPXKAECHUH, apryMeHTHPO-
BaHHBIX U AMOLMOHAJILHO YOE€IUTENIbHBIX CYKICHUI;

CaMOCTOSITEJIbHON U KOJUIEKTUBHOM J1€ATEIbHOCTH, BKIIFOUEHHS CBOMX PE3YJIbTATOB B PE3YJIbTAThl paOOThI IPYIIIbI, COOTHECEHUE CBOETO MHEHUS C MHEHUEM
JPYTUX YYaCTHUKOB Y4€OHOI0 KOJIJIEKTUBA 1 MHEHUEM aBTOPUTETHBIX UICTOYHHUKOB.

2. OCHOBHOE COJAEP)KAHHUE
Conep:xanue 10 kaace

AJITEBPA

Kopuu u crenenun. Kopens crenenu N>1 u ero cBoiictBa. CTeneHp ¢ palluOHAIBLHBIM TIOKA3aTeNIeM U €€ CBOICTBaA. [lonamue o cmenenu ¢ oelicmseumelv-
HuIM nokazamenem. CBOWCTBA CTENEHU C AEHCTBUTEIbHBIM [10KA3aTEIEM.

Jlorapudm. Jlorapudm uncna. Ocnogroe nozapugpmuueckoe moscoecmso. Jlorapudm npousBeieHUs, YACTHOTO, CTENICHH; nepexo0 K HOBOM) OCHOBAHUIO.
JlecATUYHBINA U HATYpPaIbHBIN JTIOTapH(MBI, YHCIIO €.

IIpeodpa3oBanusi MpoCTEHIINX BBIPAKEHHH, BKIIOYAIONINX apu()METHIECKUE ONepaluy, a TAKXKe ONEPaIio BO3BEICHHS B CTEIICHb M OINEPAIHIO JIOTa-
puGMHUpOBaHUSI.

OcHoBbl TpUroHOMeTpuH. CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC ITPOM3BOJIBHOTO yria. Pannannas Mepa yria. CHHYC, KOCUHYC, TAHT€HC M KOTAaHI€HC YHUC-
na. OCHOBHBIE TPUTOHOMETpHUUECKHE ToxkAecTBa. PopMyiibl puBeaeHUs. CHHYC, KOCUHYC M TAHTE€HC CYMMBI U Pa3HOCTHU ABYX YIiIoB. CHHYC U KOCUHYC JJBOMHOIO
yrna. @opmynvl nonosunno2o yena. llpeobpazosanus cymmbl mpuecoHoMempuieckux QyHKYuil 6 npoussedenue u npousseoenus 6 cymmy. Buipasicenue mpuzono-
Mempudeckux YyHKyutl uepes maneeHc noi0euHno2o apaymenma. llpeodpa3oBaHus NpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHHH.

IIpocmeriwue mpuconomempuueckue ypagHeHus u HepageHcmed. Apkcunyc, apkKkoCcuHyc, apKman2enc Yucia.

®YHKIUN

Oyukuun. O6macTh onpeeneHus 1 MHOKeCTBO 3HaueHui. ['paduk Gynkuuu. [Tocrpoenue rpadukoB GpyHKINN, 3aJaHHBIX pa3IUYHBIMU criocobamu. CBOH-
cTBa (PYHKITMIT: MOHOTOHHOCTb, Y€THOCTh U HEUETHOCTH, IIEPHOANYHOCTh, OTPAHMYCHHOCTh. [IpoMeXyTKH BO3pacTaHusl M yOBIBaHUS, HANOOJIbIIIEE M HAMMEHBIIIeE
3HaueHus. I papudeckas unrepnperarus. [[pumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B PeallbHBIX MPOIECCaX U SBICHUSIX.

Ob6parnas ¢yskiusa. Obaacms onpedenenus u 061acmv 3HaveHutl oopamuou hynkyuu. I'padpux oOpaTHON PYHKITUN.

CrenenHas GyHKIIHS ¢ HATypaJIbHBIM MOKa3aTeleM, e€ CBOWCTBa U rpaduK.

Bepmuxanvnvie u 2copuzonmansvhvle acumnmomsi epaguxos. I paguxu OpooHo-1uHelnbix QyHKyui.

[TokazarenpHas pyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U rpaduK.

Jlorapudmuueckas Gpynkuus, e€ cBocTBa U rpauk.

ITpeoOpa3oBanus rpauKoB: MapajuIeNbHbIA NePeHOC, CAMMETPHUS OTHOCUTENBFHO OCeH KOOPIMHAT U CUMMEMPUsL OMHOCUMENbHO HAYANa KOOPOUHAM, CUM-



Mmempus omuocumenvro npamou Y = X, pacmsasxcenue u cocamue 60016 ocetl KOOPOUHAM.

HAYAJA MATEMATHYECKOTI'O AHAJIM3A

beckoneuno Y6BIBaIOH_[aH reOMETPpHUYCCKas IPOrpecCud u €€ CyMmma.

YPABHEHUA U HEPABEHCTBA

Pemenune panuoHaibHBIX, TOKa3aTeIbHBIX, JIOTApU(YMUUECKUX YpaBHEHUH U HEpaBEHCTB. PelieHre nppanuoHaIbHBIX 1 TPUTOHOMETPUYECKIX YPABHEHUH.

OcCHOBHbIE NTPUEMBI PEILICHHs] CUCTEM YPABHEHUIl: MO/ICTAHOBKA, aJre0pandeckoe CI0KEHUE, BBEJCHHE HOBBIX MEPEMEHHBIX. PAaBHOCHIBHOCTD ypaBHEHUH,
HEPAaBEHCTB, CUCTEM. PellieHne mpocTenInX CUCTEM YPAaBHEHHM C IBYMsI HEHU3BECTHBIMU. PenieHne cucTeM HEpaBeHCTB € OJHOM IIEPEMEHHOM.

Vcnonb3oBaHue cBOMCTB U rpagukoB (GyHKLUUH NP PELICHUH YpPAaBHEHUH M HepaBeHCTB. MeToJ] uHTepBajioB. M300paxeHne Ha KOOPAMHATHON MJIOCKOCTH
MHOKECTBA PEIICHUI YPAaBHEHUN U HEPABEHCTB C JBYMS IIEPEMEHHBIMHU U UX CUCTEM.

[IpuMeHeHHe MaTeMaTHYECKUX METOJIOB Ul PELICHUs COJAEepKATeNbHbIX 337a4 M3 pa3IMyHbIX 00JacTel HAyKu W NpaKTUKU. MHTeprperanus pe3yibTara,
YYET peajbHbIX OTPAHUYCHHUIA.

IF'EOMETPUA
[Ipsimble U MI0CKOCTH B MpocTpaHcTBe. OCHOBHBIC IOHATUS CTEPEOMETPUH (TOUKA, MPsMasi, TNIOCKOCTh, TPOCTPAHCTBO).

[lepecekaromuecs, napajjielbHble U CKPELIUBAIOLIUECS IPsIMbIE. YTOJI MEXAY NPSIMBIMU B IpocTpaHcTBe. [lepnenankynspHocTh npsmeix. [lapannensHocTh
U NEPIEHIUKYISPHOCTD MPSAMOM U INIOCKOCTH, IPU3HAKYU U cBoicTBa. TeopeMa o Tpex nepneHaukyispax. [lepnenaukynsap 1 HakJIOHHAs. YTOl MEXIy NPsSIMOM U
IJI0CKOCTBIO.

[TapannenbHOCTh MIOCKOCTEH, NEPIEHIUKYIIPHOCTD IUIOCKOCTEH, TPU3HAKY U CBOUCTBA. /[8y2pannbiil yeoi, TUHEUHbL Y20 08YZPAHHO20 Y2id.

PaccTostHust OoT TOukM A0 IUIOCKOCTH. PaccrostHue oT mpsMoi 10 IUIOCKOCTH. PaccTosiHMe Mexay mapallielIbHbIMH IUIOCKOCTAMU. Paccmosinue mexcoy
CKPeu8arouUMUCs NPAMbIMU.

[TapannensHoe npoekTHpoBaHue. /110uadb 0pmo2oHAIbHOU NPOEKYUU MHO20Y20abHUKA. VI300paskeHne NpoCTpaHCTBEHHBIX QUTYP.

MHuororpanauku. Bepumnsl, peOpa, rpaHu MHOTOTpaHHUKaA. Pazgepmia. Muocozpannvie yanvi. Buinykavie mnozoepannuxu. Teopema Diinepa.

[Tpu3ma, ee ocHOBaHUs, OOKOBBIE pedpa, BEICOTA, OOKOBas MOBEPXHOCTb. [IpaMas u naxionnas npuzma. IlpaBunbsHas npusma. [apannenenunen. Kyo6.

[Tupamuna, ee ocHoBanue, O0KOBBIE peOpa, BbICOTa, OOKOBas MOBEPXHOCTb. TpeyronbpHas nupamuaa. [IpaBunbHas nupamuna. Ycevennas nupamuoa.

Cummerpun B KyOe, B apajuieienunene, 8 npusme u nupamuoe. Ilonamue o cummempuu 8 npocmpancmee (YeHmpaniohas, ocesas, 3epkanvras). Ilpumepuol
CUMMemPULL 8 OKpYIcarouem mupe.

Ceuenus ky0a, IPU3MBI, MUPAMUIBIL.

[IpencraBnenne o NpaBUIbHBIX MHOTOIPAaHHHUKAX (TETpa’ip, KyO, OKTasap, JOJAEKadIp U UKOCAIP).

Copepxanue 11 kiacc



®YHKINN

@Oynkiun. O6nacTh onpeaenaeHus 1 MHOXKecTBO 3HaueHu. ['paduk ¢pynkuuu. [locrpoenue rpadukoB GyHKINN, 33JaHHBIX pa3IMYHBIMU criocobamu. CBOii-
cTBa (DyHKIUI: MOHOTOHHOCTb, YETHOCTh U HEUETHOCTh, IEPUOAUYHOCTh, OTPaHUYEHHOCTb. [IpoMeKyTKHM Bo3pacTaHus U yObIBaHUs, HANOOJIbIIEE U HAMMEHbIIIEe
3HA4YEHUs, TOYKH SKCTpeMyMa (JIOKAIbHOTO MaKCUMyMa U MHUHMMYyMa). ['padudeckas nnatepnperanus. [Ipumeps! GyHKIMOHATBHBIX 3aBUCHMOCTEH B PeabHBIX
nporeccax U sIBJICHUsX.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpadUKK; NEPUOANIHOCTD, OCHOBHOM MEPHO/.

HAYAJA MATEMATHYECKOTI'O AHAJIM3A

Ilonamue o npedene nocredosamenvrocmu. Cywecmeosanue npedeia MOHOMOHHOU 02PAHUYEHHOU NOCaedosamenbHocmy. JITMHa OKPYKHOCTH M TUTOIIAIb
Kpyra Kak MpeJiebl MOoCIeA0BaTeIbHOCTEH.

Ilonamue o nenpepvisHOCMU QYHKYUU.

[TonsaTHE O TPOU3BOIHON (YHKINH, PU3HMUSCKUI U TEOMETPHUECKUI CMBICI MPOU3BOIAHON. YpaBHEHUE KacaTelbHOU K rpaduky ¢yHkiuu. [IponssoaHbie
CYMMBI, PA3HOCTH, IPOU3BEACHHS, YaCTHOTO. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH. [I[puMeHeHne MPON3BOAHON K MCCIICIOBaHUIO (DYHKITUI U T10-
CTpOeHHIO TPadUKOB. [Ipou3800HbIe 0OpamHOU PYHKYUU U KOMNOZUYUYU OAHHOU DYHKYUU C TUHETIHOU.

Ilonamue 06 onpedenennom unmezpane Kaxk niowaou kpusoaunetinor mpaneyuu. lleppoodpasznas. @opmyna Herorona-JIeitOuua.

[TpuMepbl HCIIONB30BaHKS TPOU3BOIHON Il HAXOXKICHUS HAWJIYYIIETO PEHICHUS B MPUKIIATHBIX, B TOM YHCIIE COLUAIbHO-)KOHOMHUYECKUX, 3a1adax. Ha-
XOXKICHUE CKOPOCTH JIJIS TIpoliecca, 3aanHoro ¢GopMyiioit mwin rpadpukom. [Ipumepsl npuMeHEeHUs HHTETpaia B PU3uKe u TeoMeTpruu. BTopas mpon3BoHas U ee
(bu3nYeCKUl CMBICT.

YPABHEHUSA U HEPABEHCTBA

Hcnonb3oBaHue cBOMCTB U IrpaguKkoB (QYHKIMI IPU pEIIEeHNH YpaBHEHUH U HEpaBEHCTB.
[IpumeHeHne MaTeMaTHYECKUX METOJOB JJISl PELICHUS COJEepKATeNIbHbBIX 33a[a4 U3 pa3IMyHbIX oOyiacTell HayKW M MpakTUkU. VHTeprnpeTanus pe3ynbrara,
y4eT peajbHbIX OrpaHUYCHUH.

QJIEMEHTBI KOMBUHATOPUKHU, CTATUCTUKHU
W TEOPUM BEPOSITHOCTEN
Tabnuunoe u rpaduyeckoe NpeAcTaBICHNE JaHHBIX. Yuc106ble Xapakmepucmuku psoos OAHHbIX.

[ToouepeaHsblii 1 OJHOBPEMEHHBIM BBHIOOP HECKOJIBKUX AJIEMEHTOB M3 KOHEUYHOTO MHOXKeCTBa. DOpMYJIbI YHCIIa IEPECTAHOBOK, COUYETAHHM, Pa3MEIIeHUN.
Pemenne komOuHaTOpHBIX 3a1a4. Dopmyna 6mHOMa HetoToHa. CBolicTBa OMHOMUAIBHBIX K0d(dunmentoB. Tpeyronpauk [lackans.

DneMeHTapHbIE U CIIOKHBIE COOBITHA. PaccMOTpeHue cirydaeB v BEpOSITHOCTh CyMMBI HECOBMECTHBIX COOBITHI, BEPOSITHOCTD TIPOTHBOIIOJIOKHOTO COOBITHSI.
Ilonamue o nezagucumocmu cobvimuil. Beposmnocms u cmamucmuyeckas 4acmoma Hacmyniienus coovimus. Pelenne npakTUYeckux 3ajay ¢ IpUMEHEHUEM Be-
POSITHOCTHBIX METOJIOB.



I'EOMETPUA

Tena u noBepxHocTn BpameHnusi. L{mmmuap u xonyc. Yceuennwiii konyc. OcHOBaHUE, BHICOTA, OOKOBAsl MMOBEPXHOCTb, 00pasylomas, pa3sepTka. Ocesbie
ceueHus U ceuenusi napailesibible OCHOBAHUIO.
ap u cdepa, ux cedyeHusi, KacamenbHas NIOCKOCMb K cepe.

O0beMbl TeJl U IJIOIIAAH UX OBePXHOCTei. [lonamue 06 o6veme mena. Omuouierue 06vemo8 nOOOOHBIX Meil.
dopmynsl 00beMa Ky0a, TPSIMOYTOJIBHOTO MapajuieNienuIe a, Mpu3Mbl, uauHaApa. @opmyssl 00beMa MupamMuabl U KoHyca. GopMyITbl TUIONIA U TOBEPXHO-
CTeH nuIuHApa u Konyca. @opMyiel 00beMa 11apa v miomaan chepsl.

Koopaunatbl u BeKTOpbI. J[eKapTOBbl KOOPAMWHATHI B MpocTpaHCTBe. DopMynia pacCTOSHUS MEXKIY IBYMS TOUKaMU. YpaBHEHHsS cepsl u niockocmu.
Dopmyna paccmoanus om mouxku 00 NJIOCKOCHU.

Bekropsl. Moaynb BekTopa. PaBeHCTBO BekTOpOB. Cill0KE€HME BEKTOPOB M YMHOKEHUE BEKTOPA HA YUCIIO. YTOJ MEeXy BekTopamu. KoopanHatsl BEKTOpA.
CkansipHOe npou3BejieHHe BeKTopoB. KoymnmHeapHble BekTopbl. PaznoikeHne BeKTopa 1o JByM HEKOJUIMHEapHbIM BekTopaMm. KomiuiaHapHble BEeKTOphl. Pasnoxe-
HUE I10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.

3. TpeGoBaHusl K yPOBHIO OATOTOBKH

B pesyabTare n3y4yeHuss MAaTeMaTHKH HA 0a30BOM ypoBHe yyeHHK 10 ki1acca goyxeH

3HATH/TOHUMATE.

. 3HAaUYEHHE MAaTEMaTUYECKOW HAyKH JUISl pEeLIEHUs 3a]1ay, BOSHUKAIOIINX B TEOPUU U MPAKTUKE; LIUPOTY U B TO KE BPEMsI OTPAaHMUYEHHOCTh PUMEHEHHS Ma-
TEMAaTUYECKUX METOJIOB K aHAJIN3Y U MCCIIEIOBAHUIO TIPOIIECCOB U SIBJICHU B MPUPOJIe U 00IIECTBE;

. 3HaYeHHUE MPAKTUKU U BOMPOCOB, BOZHUKAIOIIUX B CAMON MaTeMaTuke st JOPMHUPOBAHUS U Pa3BUTHUI MaTEMaTHUECKOW HAYKH; HICTOPHUIO Pa3BUTHSI TOHATHS

qucia, Co3gaHrusad MaTCMaTUUCCKOro aHaJIn3a, BOSHUKHOBCHUA U PAa3BUTHUA I'COMCTPUH.

AJITEBPA

yMeThb

o BBINOJIHATE apu(pMETHUECKHe NeHCTBUSA, coYeTasi yCTHbIE M MUCbMEHHBIE TPUEMbI, IPUMEHEHUE BBIYMCIUTEIbHBIX YCTPOHCTB; HAXOIUTh 3HAYCHUS KOPHS
HaTypaJIbHOM CTEMEeHH, CTENIEHHU C PallMOHAIBHBIM [TOKa3aTesaeM, JJorapudma, UCToib3ys MPU HEOOX0IMMOCTH BBIYMCIIUTENbHbBIE YCTPOUCTBA; MOJIb30BATHCS
OLICHKOM M MPUKUIKON IPH MPAKTHYECKUX pacyeTax;

. IIPOBOJIUTH 10 M3BECTHBIM (POPMYJIaM M MpaBHJIaM NMpeoOpa3oBaHUs OYKBEHHBIX BBIPAKEHMH, BKIIOYAIONUINX CTETIEHH, PaJIUKalbl, JOrapupMbl U TPUTOHO-
MeTpuyeckue QyHKIUY;
. BBIUUCIISATh 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPQXKEHUI, OCYIECTBIISAL HEOOX0AUMBIE TIOJICTAHOBKH U IIPe0Opa30oBaHus;

1 o o
[Tomumo YKa3aHHBIX B TaHHOM pas3/J€Ji€ 3HaHUU, B Tpe6OBaHI/I$[ K YPOBHIO ITIOAIOTOBKH BKJIFOYAIOTCS TAKXKE 3HAHUS, HCO6XO}1VIM]>I€ JJI1 OCBOCHMA NEPEUYNCICHHBIX HUXKE YMCHUU



HCIIOJIb30BATDH npnoﬁpeTeHHme 3HAHUA H YMCHHUSA B HpaKTH‘leCKOﬁ JAesATeJIbHOCTH U MOBCETHEBHOM KM3HH 7S

MPAKTUYECKUX PACYETOB MO (hopMysaM, BKIItOUast (OPMYIIbI, COACPIKALINE CTEIICHH, PAJUKAIbI U JIOTapru(MBbI, UCHIOIB3Ys IPH HEOOXOJMMOCTH CIIPABOYHBIC
MaTepHasbl U IPOCTEUINE BBIYUCIUTEIbHBIE YCTPOUCTBA;

OYHKIIUU U TPAOUKHU

yMmeTh

OIIpeNIeNIATh 3HaUeHUe (PYHKIMH [0 3HAYCHUIO apryMEHTa MPU PA3JIMYHBIX CIIOCO0ax 3aAaHusl GyHKIIUH;

CTPOUTH IpapUKK U3yUeHHBIX (QYHKIIHIA;

OIHCHIBATH 110 TPadUKy U 6 NPOCMeliuuX CIyYdsx no (opmyie’ MOBeISHHE U CBOMCTBA DYHKIHIA, HAXOMUTH MO rpaduKy OYHKIHHE HAHGOMBIIKE M HAH-
MEHBIINE 3HAYCHNUS;

penate ypaBHEHHUs, TPOCTEHILINE CUCTEMbI YPAaBHEHUH, UCTIONB3YS C80UCMEa yHKYull N UX TPAPHUKOB;

HCII0JIL30BATH NPHOOpPeTEeHHbIE 3HAHNS U YMEHHS B PAKTHYECKOIi 1esiTeJIbHOCTH M NOBCeHeBHOM KU3HH IS
OIMCAHMS C TIOMOIIBIO PYHKIUI pa3IMYHBIX 3aBUCUMOCTEH, IPECTAaBICHNS UX IpadUuecKd, HHTEPIPETAUU Ipa(uKoB;

YPABHEHUA U HEPABEHCTBA

yMeTb
peliaTh paluoHalbHbIe, MOKa3aTelbHbIE U Torapu(MUUEeCKUe YpaBHEHUSI U HEPABEHCTBA, npocmeliuiue UppayuoHaibhsle U mpueoHoMempuieckue ypasHe-
HUA, UX CUCmeMmbl,

COCTaBJIATh YPABHEHUS U HEPAGEHCHEA TIO YCIOBUIO 331a4H;

UCIOJIb30BAaTh JJIs1 NPUOIMIKEHHOTO PEeIIeHNs] YpaBHEHUN U HEPABEHCTB IpayUuecKuil METOJ;

n300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH MHOXKECTBA PELICHUH MPOCTEUIINX YPaBHEHUH U UX CHCTEM;

HCIOJIB30BaATDH npuoﬁpeTeHHue 3HAHUA H YMEHUSA B HpaKTH‘leCKOﬁ JesITeJIbHOCTH U MOBCETHEBHOM KM3HHU JIJIS:
MOCTPOCHUS U UCCIICAOBAHUS HpOCTCfIHIHX MAaTEMATHYCCKHUX MO,Z[@J'I@IZ;

I'EOMETPUA

yMeTh

pacrmo3HaBaTh Ha YepTeKaxX U MOJCIISIX MTPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMU, U300PKCHHUSIMU;
OIMCHIBATh B3aUMHOE PACIIONIOKEHHUE MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE, APyMEHMUPOBANms CE0U CYHCOeHUs 06 IMOM PACNONONCEHUU,
aHAJIM3UPOBATh B MPOCTEUIINX CITy4asX B3aMMHOE PacoyIoKeHHe 00BEKTOB B POCTPAHCTBE;

M300pakaTh OCHOBHBIE MHOTOTPAHHUKU; BBITIOTHSITH YEPTEKH 1O YCIOBHSIM 3a/1a4;

cmpoums npocmetiuiue cedenusl Kyoa, npusmol, NUpamuobl,

pemaTh IIaHUMETPUYECKHUE U TIPOCTEHINNE CTEPEOMETPUUECKHE 3a/1a4H Ha HAX0XICHUE T€OMETPUYECKUX BEIMYUH (JJTHH, YTII0B, TUIOIIa e );

N

TpeGoBanusl, BbIIEICHHBIE KyPCUBOM, HE IIPUMEHSIOTCS IPU KOHTPOJIE YPOBHSI MOATOTOBKH BBIITYCKHUKOB MPO(QMIBHBIX KJIACCOB I'yMaHUTAPHON HAIPABICHHOCTH.



HCIIOJIb30BATh IIPU PCIICHUU CTCPCOMETPUUCCKUX 3aiaY INIAHUMCTPHUYCCKUC q)aKTBI U MCTOABI,
IIPOBOAWTE AOKA3aTCJIBbHBIC PACCYXKACHUA B XOA€ PCUHICHUA 3a1a4;

HCII0JIL30BATH NPHOOpPEeTEeHHbIE 3HAHNS M YMEHHS B IPAKTHYECKOI 1esiTeJIbHOCTH M NOBCeIHeBHOM KU3HH IS

UCCIeI0BaHMs (MOIETUPOBAHNS) HECTOKHBIX TPAKTUUECKUX CUTYallMi HA OCHOBE M3YYEHHBIX (POPMYI U CBONCTB GUTyYD;

BBIUUCIICHUS TIJIOUIA/Ie TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PELICHUH MPAKTUYECKUX 3a/1a4, UCIONb3YS NP HEOOXOTUMOCTH CIIPABOYHUKUA M BbI-
YUCJIUTENIbHbIE YCTPOICTBA.

B pe3ynbmame uzyuenus mamemamuxu Ha 6a3080m yposue yuenuk 11 knacca oonsncen

3HATL/IIOHUMATDH

3HAUCHUE MaTEMaTHYECKOMU HAyKHU JUId peIICHUA 3a/la4, BO3HUKAIOIINUX B TCOPHUHU U IMPAKTUKE; IIUPOTY U B TO K€ BPEMA OI'PAHUYCHHOCTb IIPUMCHCHUA Ma-
TEMAaTUYCCKUX METOAOB K aHAJIM3Y U UCCICIJOBAHUIO ITPOLECCOB 1 SIBJICHUM B npupoac u 06IJ_[CCTB6;

3HAUYCHHC IMPAKTHUKH U BOIIPOCOB, BOSHUKAIOIINX B caMoll MaTeMaTHKe JJIsI CI)OpMI/IpOBaHI/IFI H Pa3BUTUA MaTeMaTH4YeCKOH HAaYKH; UCTOPUIO PAa3BUTUA TTIOHATUA
qucia, Co3gaHrsa MaTCMaTUUCCKOro aHaJIn3a, BOSHUKHOBCHUSA U Pa3BUTHUA I'COMETPUU;

YHHUBEPCAJIBHBIN XapaKTep 3aKOHOB JIOTUKM MaTEMaTHYECKUX PACCYXICHUH, NX TPUMEHUMOCTh BO BCEX O0JIACTSIX YETIOBEYECKOM IEATEILHOCTH;

BEPOATHOCTHBIN XapaKTep pa3IMuHbIX IPOLECCOB OKPYKAIOLIET0 MHUPA;

AJITEBPA

yMeTb

BBITNIOJHATH apu(MeTnyecKkue AeUCTBUS, cOUeTasi yCTHbIE U MMCbMEHHBIE MPUEMBI, IPUMEHEHNE BBIYUCIUTEIbHBIX YCTPONCTB; HAaXOAUTh 3HAUEHUS KOPHS
HaTypaJbHOM CTENEHH, CTENICHH C pallMOHAJIbHBIM MOKa3aTesIeM, Jorapu@ma, uCroib3ys Mpu He0OOXOJUMOCTH BBIUMCIUTENBHBIE YCTPONCTBA; MOJIB30BATHCS
OLICHKOM Y MPUKUAKOMN IPH NMPAKTHYECKUX pacyeTax;

MIPOBOAMTD 10 U3BECTHBIM (hOpMyJiaM U IpaBHJIaM IpeoOpa3oBaHusl OYKBEHHBIX BBIPRXKEHUMN, BKIIOUAIOUINX CTENEHH, paJuKallbl, Jorapudmsl 1 TPUTOHO-
MeTpUYecKrue QyHKIUY;

BBIYUCIIATH 3HAYCHHA YHCIIOBBIX U 6YKB6HHHX BpraH(eHHﬁ, OCYHICCTBJIAA HCO6XO,[[I/IMLIC MMOACTAaHOBKH U Hp606p330BaHI/IH;

HCIOJIB30BATDH I[pPlOﬁpeTeHHble 3HAHUS U YMCHUSA B HpaKTH‘{eCKOﬁ ACATECJIBbHOCTU U HOBCC}]HeBHOﬁ JKM3HMU I

MIPAKTUYECKHUX pacdyeToB Mo (opMyliaM, BKIOYas GOpMYJIbl, COAEpKAIIUe CTENEeHH, PaIUKabl, JIOrapu(Mbl U TPUTOHOMETpUYECKUE (PYHKIIMH, UCTIOIb3YS
IIpU HEOOXOIMMOCTH CIIPABOYHBIE MaTepHAaIIbl U MPOCTEHIIINE BHIYUCIUTEIbHBIE YCTPONUCTBA,

OYHKIUU U TPAOUKU

yMeThb
OIpeIeNIATh 3HaUeHUe (PYHKIMH [0 3HAYSHUIO apryMeHTa MIPU PA3IMYHBIX CIIOoco0ax 3aAaHus GyHKINH;
CTPOUTH TPaPUKH N3YUEHHBIX (DYHKIIHIA;



OIUCBIBATH N0 TPAdUKy U 68 NpoCmeuwux cay4asax no ¢opmyie TOBEACHHUE U CBOWCTBA (YHKUMH, HAXOAUTH MO rpaduky GyHKIMH HAHOOJBIINE U HaH-
MEHBIINE 3HAYCHNUS;

peliath ypaBHEHUs, IPOCTEHIIINE CUCTEMbI YPaBHEHH, UCIIONB3YS ceoticmaa (hyHKyull 1 uX rpa(ukos;

HCII0JIL30BATH NPHOOpPEeTEeHHbIE 3HAHNS M YMEHHS B IPAKTHYECKOI 1esiTeJIbHOCTH M NTOBCeIHeBHOM KU3HHU IS
OIMCAHMS C TIOMOIIBIO (PYHKIIUI pa3IMYHBIX 3aBUCUMOCTEH, IPECTaBICHNUS UX IpadUuecKy, HHTEPIPETALUHU IpauKoB;

HAYAJIA MATEMATHYECKOT'O AHAJIM3A

yMeThb
BBIUUCIISATH IPOU3BOJIHBIC U NEP8O0OPA3Hble HIEMEHTAPHBIX (DYHKIIMN, HCIIONB3YsI CIIPABOYHbBIC MAaTEpUAIIbI;

HUCCICI0BATh B HpOCTefIIHHX cirydasax Q)YHKHI/II/I Ha MOHOTOHHOCTbH, HaXOJUTb HAuOOJIbIINE U HAMMCHBIINE 3HAYCHUS q)YHKHI/IfI, CTPOUTH Fpa(i)I/IKI/I MHOT'O-
YJICHOB U npocmeziwux PAyUOHRAIbHbBIX d)yHKT/ﬂ/lZZ C UCIIOJIb30BAHUCM allllapaTra MaTCMaTUYCCKOI'0 aHaJIM34a,

6blYUCIIAMDb 6 npocmeﬁwux Cydasix nﬂou;adu C UCnojlb306aHUeEM nep6006pa3H0d;

HCIOJIB30BATDH HpHOﬁpeTeHHble SHAHMSA U YMEHUSA B HpaKTPI‘IeCKOﬁ ACATECJIbHOCTH U HOBceIlHeBHOﬁ JKU3HMU I

PCUICHUA MMPUKIAAHBLIX 3aAda4, B TOM YHCJIC COONAIbHO-9KOHOMHWYCCKUX H (1)I/ISI/I‘leCKI/IX, Ha HauOOJbIINE U HaUMEHBIIIHE 3HAUYCHHA, HA HAXOXKICHUC CKOPO-
CTH U YCKOPCHUAA,

YPABHEHUA U HEPABEHCTBA

yMeTb

peiaTh palkOHAJIBHBIC, ITOKA3aTCIbHBIC U HOFaqu)MquCKHC YpaBHCHHA U HCPABCHCTBA, npocmeﬁmue UppayuoHajllbHble U mMpucoOHomMempuiecKue ypasHe-
HUsl, UX CUCMEMDb,

COCTaBJISATh YPABHEHUS U HepaseHcmaa 10 YCIOBUIO 3aJlau;
MCIOJIb30BATh /ISl MPUOIMKEHHOTO pelIeHUs] YpaBHEHUI U HEpaBEeHCTB IpaduuecKuil METOx;
n300pakaTh Ha KOOPJAUHATHOM MIIOCKOCTH MHOXKECTBA PELICHUH MPOCTEUIIINX YPaBHEHUH U UX CHUCTEM;

HCIOJIB30BATDH I[pPlOﬁpeTeHHble 3HAHUHA U YMCHUSA B HpaKTquCKOﬁ ACATECJIbHOCTH U HOBCC}IHCBHOﬁ JKM3HMU I

IMOCTPOCHUA U UCCICIOBAHUSA HpOCTGﬁIHHX MAaTEMAaTHYCCKUX MOHCHCﬁ;

3JEMEHTHI KOMBUHATOPUKH, CTATUCTUKH U TEOPUU BEPOSITHOCTEN

yMeThb
pemaTh npocTeire KOMOMHATOPHBIE 3a/1a4l METO/I0M Iepedopa, a TaKKe C UCIOIb30BaHUEM U3BECTHBIX (hOpMYIT;



BBIYUCIIATH B HpOCTeI\/'IH_II/IX ClIydadXx BEpOATHOCTHU COOBITHI Ha OCHOBE nmoacdyeTa yucja unCxoaos,

HCIIOJIB30BATDH ﬂpuoﬁpeTeHmﬂe 3HAHUHA U YMCHUSA B HpaKTPI‘IECKOﬁ ACATECJIbHOCTH U HOBceHHeBHOﬁ JKU3HMU I
aHaJIM3a p€ajIbHbIX YHMCJIOBBIX JAHHBIX, IIPCACTABJICHHBIX B BUAC AUarpamMm, I‘pa(bI/IKOB;
aHaJIn3a I/IH(l)OpMaI_II/II/I CTaTUCTHUYCCKOI'O XapaKTeEpa,

I'EOMETPUA

yMeTh

pacro3HaBaTh Ha YepTeKax U MOJEIIAX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH TPEXMEPHbIE OOBEKTHI C UX OMUCAHUSMU, U300PAKEHUSIMU;

OIKCHIBATh B3aMMHOE PACTIOJIOKEHHUE MPSMBIX U MIIOCKOCTEH B IPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOCHUSL 00 IMOM PACNONIONCEHUU,
aHAJIM3UPOBATH B MPOCTEUIINX CITY4asX B3aMMHOE PaCoJIOKEeHHE 00BEKTOB B MPOCTPAHCTBE;

n300pakaTh OCHOBHBIC MHOTOI'PAaHHHUKH U KPYTJIbIE TeJa; BBITOIHITH YEPTEIKH 110 YCIOBHIM 3a]1a4;

cmpoums npocmetiuiue cedenust Kyoa, npusmul, NUpamuobl,

pelarh IIAHUMETPUUECKHUE U IPOCTEHIINE CTEPEOMETPUUECKHE 3a/1a4l Ha HAX0XKJACHUE FTEOMETPUYECKUX BEIIUYUH (JUIMH, YIJIOB, IUIOIIAAei, 00bEMOB);
WCTIOJIB30BATh MPU PEIICHUH CTEPEOMETPUUYECKHX 33134 ITITAHUMETPpUIeCKHe (DaKThl U METO/BI;

MMPOBOAUTL AOKA3aTCJIbHBIC PACCYKACHUA B XOAC PCUICHUA 3ada4;

HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNS U YMEHHSA B IPAKTHYECKOM 1esITeIbHOCTH M NMOBCeIHEBHOM KU3HHU IS
ucclieIoBaHusl (MOJETMPOBAHMS) HECTOXKHBIX IPAKTUYECKUX CUTYalluil Ha OCHOBE M3YUYEHHBIX (JOPMYJI U CBOMCTB (puryp;

BBIUHCIICHHSI 00bEMOB U i (DIENGEY HOBGpXHOCTCfI MPOCTPAHCTBCHHBIX TCJ IPHU PCHICHUU IMMPAKTUYCCKUX 3ala4, UCIIOJIb3YS IIPpU HCO6XO,Z[I/IMOCTI/I CIIpaBO4-
HUKHU U BBIYHUCIINTCIIBHBIC yCTpOI\/JICTBa.



4. TemaTnueckoe MIIAHMPOBAHNE

Neni/m | Pasmen 10 xnacc 11 xnacc
Auredpa

1 Kopnu u crenenun 7 -

2 Jlorapugpm 3) -

3 ITpeoOpa3zoBanms MPOCTEHIITNX BBIPAXKEHU 2 -

4 OCHOBBI TPUTOHOMETPUHU 23 -

DyHKIUHA
5 | dynxuun 10 26
Hauaja maTeMaTH4eCKOro aHajau3a
6 | Hauana MaTeMaTHYeCKOro aHamm3a 2 26
YpaBHeHHUs] H HEPABEHCTBA
7 ‘ YpaBHEHHS 1 HEPABCHCTBA 35 5
DJieMeHTbl KOMOMHATOPUKH, CTATHCTHKH H TEOPUH BEPOSITHOCTEI
8 ‘ DneMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU BEPOSTHOCTEN - 20
I'eomerpus

9 [IpsiMbI€ ¥ TNIOCKOCTH B TPOCTPAHCTBE 36 -

10 MHororpaHHuKu 12 -

11 Tea 1 NOBEPXHOCTH BPALICHMUSI - 13

12 OO0beMbI TeJ U IJIOAAN UX TOBEPXHOCTH - 15

13 KoopauHats!l 1 BEKTOPBI - 17

PesepB cB0OO1HOTO yaeOHOTO BpeMeHu (aredpa+reoMeTpusi): 3,5+4,5=8 10+8=18
Hroro(anredpa+reomerpusi): 87,5+52,5=140 87+53=140
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