CTAHOAPT OCHOBHOI'O OBLLIEMO OBPA3OBAHUA
MO MATEMATUKE

I/Isyuenue mMamemamuKku Ha cmynenu OCHO6HO20 oﬁmezo oﬁpa-
306aHUA HANPAeBJ1€HO HA Jocmuoicenue cnebyromux ueﬂeﬁ:

L OBJIaJICHUEC CHUCTEMOM MaTEMaTHYCCKHX 3HAHUU U yMeHHﬁ, HE00-
XOOUMBIX IJid NMPUMCHCHUA B HpﬂKTH‘-ICCKOfI ACATCIIbHOCTH, U3Y-
YCHUA CMEKHBIX TUCHUIIINH, ITPOJOJDKECHUS 06p3.30B3.HI/I${;

o HHTeJUIeKTyalbHOe pa3BuTHe, (POopMUpOBaHHE KadeCTB JIMYHO-
CTH, HEOOXOIMMBIX YeJIOBEKY JAJISI IOJHOLEHHON XM3HU B COBpe-
MEHHOM OOIIEeCTBE: SICHOCTh M TOYHOCTb MBICIH, KPUTHYHOCTb
MBIIUICHNS, UHTYHLINS, JJOTHYECKOe MBIIIJICHHE, 3JIEMEHTHI ajro-
PUTMHUYECKON KyJIbTYpbl, MPOCTPAHCTBEHHBIX TIPeICTaBICHUH,
CIOCOOHOCTD K MPEOJOICHUIO TPYIHOCTEH;

o (popmupoBanue npeacrasjienuii 00 uaesX U METOAAX MaTeMaTH-
KM KaK YHHBEPCAJIBHOTO SI3bIKa HAYKH M TEXHHUKH, CPEICTBA MOJE-
JIMPOBaHUS SABJICHUN U MPOLIECCOB;

L4 BOCIIMTAHUE KYJIbTYPbl JTAYHOCTH, OTHOIICHUA K MaTEMATUKE KaK
K 49aCTu O6H.I€LIGJ'IOBGLI€CKOI\/’I KYJbTYpbl, IOHUMAaHUE 3HAYUMOCTU
MAaTEMAaTUKU IJI HAYIHO-TEXHUYECKOI'O IIporpecca.

OBSIBATEJBHBIA MUHUMYM COJEPKAHUS
OCHOBHBIX OBPA3OBATEJIBHBIX TIPOTPAMM

APUDPMETHUKA

HatypanbHble yncia. [lecaruunas cuctema cuncienus. Pumckas
HyMepanus. ApupMeTniyeckue NeHCTBUS HaJ HATypaJbHBIMH YHCIAMU.
CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeNeM.

JemmmocTts HatypalbHBIX uncen. [Ipu3Haku genuMocTy Ha 2, 3, 5,
9, 10. [IpocThle U cocTaBHbIE YUCHa. Pa3iokeHne HATypajJbHOTO 4YUCIa
Ha MPOCThIe MHOXKUTEMU. Hanbonbmuii oO1uii 1e1uTeb 1 HauMEHbIIee
oOriee kpaTHoe. [leneHne ¢ ocTaTkoM.

Jpodu. OGrikHOBeHHAs ApoOb. OCHOBHOE cBOMCTBO Npodu. Cpas-
HeHHue Apobel. Apudmerndeckue AEWCTBUS ¢ OOBIKHOBEHHBIMH JPOOS-
Mu. HaxoxaeHne 9acTi OT eJIoro U IeJI0ro M0 €ro YacTH.
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Hecsarnanas npo6s. CpaBHEHHE MECATHUYHBIX ApoOei. Apudmern-
YeCcKHUe JISHCTBHS C ACCITUIHBIMU Ipo0smu. [IpencrarieHne 1ecaTHIHON
JpoOu B BUE OOBIKHOBEHHOU JIp0oOU U OOBIKHOBCHHOH B BHJIE JIECSATHY-
HOI1.

PanuonanbHble yueaa. Llenpie gyucna: moaoXUTEIbHBIE, OTPHUIIA-
TeNbHBIE M HYyNb. Moaynb (a0CONIOTHAs BenuunHa) yucia. CpaBHEHHE
paroHaNnbHbIX yHucenl. AprudmMeTrndeckne NEHCTBHUS C PallMOHATBLHBIMA
yucnamu. CTeTeHp C MeIbIM T0Ka3aTeIeM.

YucIiioBbIE BEIPAKEHHUS, TIOPAIOK JEHCTBUN B HUX, UCIIOJIb30BAaHUE
CKOOOK. 3aKOHBI apU(PMETHICCKUX JCHCTBHUI: NIEPEMECTUTEIbHBIN, COYe-
TaTeJIbHBIN, pacpeaeIUTENbHbIH.

HeiicTBuTebHbIE YKcaa. KBagpatHeiit kopeHs u3 uncia. Kopenn
TpeThelt crenenu. [lonamue o KopHe n-ou cmenenu u3 yucna®. Haxoxe-
HUE TPUOIMKEHHOTO 3HAYCHUS KOPHS C IOMOIINBI0 KambKynsTopa. 3a-
MTUCh KOPHEH C TTIOMOIIBIO CTENEHH C APOOHBIM MTOKa3aTeleM.

[NonsiTue 00 UppalMOHATIBLHOM 4YHCie. MppannoHaIbHOCTh YHCIIA.
JecsaTruanbie puOIMKeHUS UPPATUOHATBHBIX YHCEI.

JeiicTBuTenpHple Yrcia Kak OECKOHEYHBIE JECATHYHBIE ApOOH.
CpaBHeHHE NEHCTBUTEIBHBIX YHUCEI, apugmemuyeckue Oetcmeus Hao
HUMU.

DTarbel pa3BUTHS IPEICTABICHUS O YHCIIE.

TexcroBble 3agaun. PemieHue TEKCTOBBIX 3ahad apudpMeTHUe-
CKHM CTI0COO0OM.

HN3mepeHusi, npudauKeHUsi, OeHKU. EMHULBI U3MEepeHus AJd-
HBI, TUIOMIAN, 00beMa, MacChl, BpeMeHH, CKOPOCTH. Pa3mepbl 00beKTOB
OKpY’Karomero Mupa (0T 3JI€MEHTapHBIX YacTull g0 Bcenennoit), mmu-
TETHLHOCTH MPOIIECCOB B OKPYKAIOIIEM MHpE.

[IpencraBneHre 3aBUCHUMOCTH MEXIy BEIMYMHAMH B BUjaE (op-
MYIL

[Ipouentrl. Haxoxnenne mMpoieHTa OT BEIWYUHBI, BETUYHHBI T10
ee TIPOIICHTY.

OTHollleHne, BhIpaXKEHWE OTHOIIEHUS B MpoleHTax. [Ipomopius.
[IponopiimoHanbHas 1 00PATHO MPOMOPIIUOHATBHAS 3aBUCUMOCTH.

Oxpyrnenue uyncen. Ilpukuaka u oleHKa pe3yIbTaTOB BBIYHCIIE-
Huil. BeizieneHue MHOXKUTEIS — CTENIEHH JIECSITH B 3aIlTUCH YUCIIA.

KprI/IBOM B TEKCTE BBIACIICH MaTcpuall, KOTOpBIﬁ NOMAJIC)KUT H3YUCHUIO, HO HE
BKJIIOUACTCA B TpeGOBaHI/Iﬂ K YPOBHIO IIOATOTOBKHU BBIITYCKHUKOB.
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AJITEBPA

AJjredpanyeckue BbIpaxkeHHsl. bykBeHHbIE BbIpaKeHUs (BbIpa-
KEHHS ¢ IepeMeHHbIMH). YucnoBoe 3HaueHHE OYKBEHHOTO BBIPAXKECHHUS.
JonycTiMble 3HaYEeHUs IEPEMEHHBIX, BXO/SIINX B adredpanyeckue BbI-
paxenus. IlogcTaHoBka BbIpaK€HMH BMECTO INEPEMEHHBIX. PaBeHCTBO
OYKBEHHBIX BBIpakeHUH. TOXIEeCcTBO, MOKa3aTeNbCTBO TOXIecTB. llpe-
00pa3oBaHHS BHIPAKEHHH.

CBoiicTBa cTeneHel ¢ IeabIM MokaszarerneM. Muorounensl. Cro-
JKCHHE, BBIUNTAHUE, YMHOXXCHHE MHOTrowIeHOB. DOpMyIbl COKpaIieHHO-
r0 YMHOXCHUS: KBaZpaT CyMMbI U KBaJApaT Pa3sHOCTH, KVO cymMmyl u KyO
pasnocmu. DopMyna pasHOCTH KBaApaToOB, gopmyna cymmel Ky608 u
pasHocmu Kybos. PaznoxeHre MHOTOWIeHa Ha MHOXKATENH. KBaipaTHEIif
TpeXwIeH. Bvidenenue noano2o xeaopama 6 KEaOpamHoMm mpexuieHe.
Teopema Buera. PasnojkeHue KBaapaTHOIO TPEXWICHA Ha JIMHEHHBIC
MHOKUTENIW. MHOTOUIeHbI ¢ OAHOMN nepeMeHHoi. CTeneHb MHOTOuJIeHa.
Kopens MHOrousn€HA.

Anrebpandeckas n1podb. Cokparienue npooeit. lericteus ¢ anreo-
panyecKuMH JIpOOSIMHU.

PanmonansHbie BeIpaXKeHHS W uX HpeoOpasoBanms. (CBOHCTBa
KBaJpaTHHIX KOPHEH U UX MPUMEHEHHUE B BEIYUCICHHUSX.

YpaBHeHHsl U HepaBeHCTBA. YPaBHEHHE C OJHOU NEPEMEHHOMN.
Kopenp ypaBuenus. Jlunelinoe ypaBHenue. KBaapaTHoe ypaBHeHHe:
dopmyna KopHeW KBaJpaTHOTO YpaBHEHHs. PelieHune panroHaIbHBIX
ypaBHeHU. [IpuMeps! penenns ypaBHEHUN BBICIINX CTENEHEN; METOABI
3aMEHbI IEPEMEHHOM, Pa3JIoKEeHNsI HA MHO)KHTEIH.

VYpaBHeHHE ¢ IByMs IEPEMEHHBIMU; PEIIEHNE YPABHEHUS C ABYMS
nepeMeHHbIMUA. CHCTeMa ypaBHEHMH; peleHne cucreMbl. Cructema aByx
JMHEWHBIX ypaBHEHUH ¢ ABYMS IEPEMEHHBIMU; PELICHHE MOJCTaHOBKON
U anreOpanvecKkuM CIOXKEHHUEM. YpaBHEHHE C HECKOJIbKUMHU TepeMEH-
HeIMU. [IpuMepsl pemieHuss HETMHEWHBIX cucTeM. [Ipumepsi pewieHus
VPASHEeHUl 8 YebIX YUCAAX.

HepaseHnctBo ¢ ogHO#l mepeMeHHO#l. Pemienne HepaBeHCTBa. Jlu-
HellHbIe HepaBeHCTBA C OJHOI MepeMEeHHON U uxX cuctembl. KBaapaTHbIe
HepaBeHCTBA. [Ipumepwbi peuteHusi OpOOHO-TUHEUHBIX HEPABEHCE.

UucnoBble HEPABEHCTBA U MX CBOMCTBA. [Jokazamenbcmeo 4ucuo-
8bIX U AN2eOPAUUECKUX HEPABEHCE.

Ilepexo OT CIIOBECHON (POPMYITMPOBKH COOTHOIICHUH MEKIY Be-
JMYUHAMU K ajnreOpanyecKoil.
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Penrenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CITIOCOOOM.

YuciaoBble MOCIe10BaTeIbLHOCTH. [loHATHE TOCIEIOBaTENBHO-
ctu. Apudmernueckas u reoMmeTprdeckas nporpeccun. @opmyisl od1e-
ro wieHa apupMeTHIECKON U TEOMETPUUYECKON POTPECCHid, CYMMBI Mep-
BBIX HECKOJIBKMX YJICHOB apH()METHYECKOH U TeOMETPUIECKOH mporpec-
cHil.

CH0XHbIE TPOLICHTHI.

Yucnosble pynkuun. [lorstre pyaknun. O0macTs onpeaeneHus
¢yskiyn. CriocoOs! 3afanus GyHkiuu. ['paduk GyHKIMY, BO3pacTaHue
1 yObIBaHHE (YHKIIMH, HAUOOJIbIIICe ¥ HAMMEHBIIICEe 3HAUCHUS (PYHKIIUH,
Hynmu (QYHKIHH, TPOMEXYTKH 3HAKOMOCTOSHCTBA. UreHme rpadukoB
byHKIUIA.

OyHKIMH, OMUCHIBAIOIINE MPSIMYI0 B 00OpPaTHYIO MPOMOPIHOHAIb-
HYI0 3aBHUCHMOCTH, UX Tpaduku. Jluneitnas ¢yHKms, ee rpaduk, reo-
MeTpudeckuii cmbicn  kodhdunumenToB. [umepboma. Ksampatmunas
¢bynkuus, ee rpaduk, napadona. KoopauHatsl BepiiMHbl Mapadoibl, 0ch
cummetpun. Cmenennvle QYHKYUU ¢ HAMYPATbHBIM NOKA3AMENeM, UX
epaguku. I'padvku QyHKIMI: KOPEHb KBaJIPaTHBIN, KOPEHb KYOHMYECKHIA,
Moayib. Mcrionb3oBanue rpadukoB QyHKIMIA ISl pelIeHHs ypaBHEHUH U
CHUCTEM.

[Ipumepsl rpaduyecKuX 3aBUCHMOCTEH, OTPaKAIOUIMX peabHbIC
IpoIlecchl: KoylebaHue, MmoKa3aTelnbHbId pocT. Yucnogvle pyuxyuu, onu-
cvlgaloujue dmu nPoyeccyi.

Tapannenvuviii nepeHoc epagurxos 60016 ocell KOOPOUHAM U CUM-
Mempusi OMHOCUMENbHO Ocell.

Koopaunatsl. M300paxkeHne yucen oykaMu KOOPAMHATHOM mpsi-
Mo#. ['eomeTpuyeckuil cMbICT MOAYJs yncia. UUCIOBbIE MPOMEKYTKHU:
UHTEpBAJI, OTPE30K, JIyd. Popmyna paccmosnus mMexncoy moukamu Koop-
OUHAMHOU NPAMOLUL.

JlexapToBBl KOOPAMHATHI Ha MJIOCKOCTH; KOOPAMHATHI TOUKH. Ko-
OpAMHATHI CepeInHBl 0Tpe3ka. DopMyiia pacCTOSHUSI MEXKAY ABYMS TOY-
KaMH TUIOCKOCTH. YpaBHEHHUE MPSIMOH, YIIOBOW KOA(PPHUIMEHT MPSMOH,
YCIIOBHE MapauIeIbHOCTH MPSIMBIX. YPaBHEHUE OKPY)KHOCTH C LEHTPOM
B HAYaJIe KOOPJUHAT U 6 000U 3a0aHHOU TNOUKE.

I'paduueckas nHTEpHIpETAINS YPAaBHEHUH C TBYMSI TIEPEMEHHBIMHU
Y UX CUCTEM, HEPABEHCTB C IByMs IEPEMEHHBIMU 1 UX CHCTEM.
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I'EOMETPUA

HavajbHble NOHATHS U TEOPEMbI T€OMETPHH

Bo3HHKHOBEHNE T€OMETPUH U3 MTPAKTUKH.

I'eomerpudeckue Gurypsl u Tena. PaBeHCTBO B TeOMETpHH.

Touka, npsiMas ¥ MIOCKOCTb.

ITonsTHE O TEOMETPHUYECKOM MECTE TOUEK.

Paccrostaue. Otpe3ok, myd. Jlomanas.

Vrona. Ilpamoit yron. Octpeie u Tynble yriasl. BepTukanbHble U
CMeXHBbIe yribl. bBuccekTpuca yria u ee cBOilCTBa.

IlapamnensHble W mepecekaromuecs npsMele. [lepneHnukysp-
HOCTb NpsSMBIX. TeopeMbl 0 MapanieNbHOCTH U TMEPHEeHIUKYISIPHOCTH
npsiMbIX. CBOMCTBO CEpeUHHOrO NEPNEHAUKYIsIpa K oTpe3Ky. Ilepnen-
JUKYJISAp U HAaKJIOHHAs K IPSAMOIA.

MHOTOYyrOJILHUKHY.

OKpy>KHOCTb U KPYT.

Harnsinaele mpenctaBieHust O MPOCTPAHCTBEHHBIX Teax: Kyoe,
napajuleNienunesie, npusMe, Iupamue, mape, cdhepe, KoHyce, HITHHAPE.
IIpumeps! ceyenuii. [Ipumepsl pa3BepToK.

TpeyrojabHuk. IIpsMoyronbHble, OCTPOYTOJIBHBIE U TYIOYTOJb-
HBIE TpPEYroNbHUKU. BrpicOTa, MenuaHa, OHWCCEKTpHUCa, CPEAHSS JIMHUA
TpeyroibHHKa. PaBHOOeNpeHHbIE W PAaBHOCTOPOHHUE TPEYTOIbHUKH;
CBOWCTBA U IPU3HAKK PABHOOEAPEHHOTO TPEYTOIBHUKA.

IIpusHaku paBeHCTBa TPeyroJbHUKOB. HepaBeHCTBO TpeyroabHU-
ka. CymMMa yrIioB TpeyroibHHKa. BHEIIHHE YTiibl TpeyroJbHUKA. 3aBH-
CHUMOCTh MEX]Ty BeJTMUYMHAM CTOPOH U YTJIOB TPEYrOJIbHUKA.

Teopema daneca. [logobue TpeyroabHUKOB; KOA(DGUIIUSHT MO0~
owus. [Ipu3Haky mo100us TPEyroJbHUKOB.

Teopema Iludaropa. [Ipu3Haku paBeHCTBa MPSMOYTOJIBHBIX Tpe-
yrosibHUKOB. CHHYC, KOCHHYC, TAHTE€HC, KOTAH€HC OCTPOTO yIJa MpsSMOo-
YTOJIBHOTO TpeyTroiapHuKa U yrioB ot 0° mo 180°; mpuBeaeHNE K OCTPOMY
yray. PemeHue mpsMOYTONBHBIX TPEyroibHUKOB. OCHOBHOE TPUTOHO-
METPUYECKOe TOXAeCTBO. DOpMyIbl, CBSA3BIBAIONINE CHHYC, KOCHHYC,
TaHTE€HC, KOTAHT€HC OJIHOTO M TOTO kK€ yriia. TeopeMa KOCHHYCOB M T€O-
peMa CHHYCOB; MPUMEPHl WX MPUMEHEHUS [UIsi BHIUMCIICHUS 3JIEMEHTOB
TPEeyTroJIbHUKA.

3ameuaTenbHble TOYKH TPEYTOJbHUKA: TOUKH IepecedeHus cepe-
JMWHHBIX MIEPICHANKYISIPOB, OUcceKTpUc, Meauad. OKkpyaicHocms Jiiepa.
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YerbipexyrojbHuk. [lapamienorpamm, ero cBoicTBa U NpU3HAKH.
[IpsimoyroneHUK, KBaapaT, poMO, MX CBOMCTBA U MPU3HAKU. Tpanenus,
CpeIHss JIMHUS TPATCIUK, PaBHOOCAPCHHAS TPAaIeIusl.

MHoroyronbHMKH. Brimykibie MHOroyronbHuku. CymMMa yriioB
BBIMTYKJIOTO MHOTOYTOJIbHUKA. BriicaHHbIE U ONMCaHHbIE MHOTOYTOJIBHU-
k. [IpaBuiibHBIE MHOTOYTOJIBHUKH.

OxpyxHocts u kpyr. Lentp, paauyc, auamerp. yra, xopza.
CekTop, cerMeHT. LIeHTpanbHbli, BOMCAHHBIA YroJl; BEIUYHHA BIHCAH-
HOTO yria. B3ammHOE pacroyioXeHHE MNPSIMOM H OKPYKHOCTH, O08)X
oxkpyxcnocmerl. KacarenbHas U cekymias K OKpYKHOCTH; PaBeHCTBO Ka-
CaTeNbHBIX, MPOBEJIEHHBIX W3 OJHON TOUKH. Mempuueckue coomuoule-
HUSL 8 OKPYIHCHOCIIUL: C8OUCMBA CEKYWUX, KACAMETbHBIX, XOPO.

OKpy>KHOCTb, BIIMCAHHAs B TPEYTOJIbHUK, U OKPYKHOCTh, OTIMCAH-
Hasl OKOJIO TPEYTONbHUKA. BHUCAHHbIE U ONUCAHHbIE YeMbIPeXy20bHUKU.
BrmcanHsie 1 onMcaHHBIE OKPYKHOCTH MPAaBUILHOTO MHOTOYTOJIEHUKA.

HN3mepeHue reomerpuyecKux BeJu4unH. J[muHa oTpeska. Jnuna
JIOMaHOM, IEPUMETP MHOTOYT OJIbHUKA.

Paccrosinue ot Touku A0 npsMoi. PaccTtosHue Mexay napaiesb-
HBIMU TPSMBIMH. JIJIMHA OKPY>KHOCTH, YUCIO T; JUIMHA AyTd. Beanunna
yria. I'pagycHas mepa yria, COOTBETCTBUE MEXAY BEJIMYMHOM yria u
JUTMHOM TyTU OKPY>KHOCTH.

[MonsTre o miomaau miockux ¢uryp. PaBHococTaBieHHBIE U paB-
HOBEJIMKHE (PUTYPHI.

[Inomwane npsMoyronpHuka. Ilnomane napamienorpamma, Tpe-
YTOJIbHUKA | Tpanenuu (0OCHOBHBIE (hopMyIibl). DOpMYyIIbl, BEIpaXKAIOIIHES
IUIOIIAb TPEYTOJBHUKA: Yepe3 ABE CTOPOHBI U YIOJl MEKy HUMU, Yepes
nepumemp u paouyc GRUCAHHOU OKkpyxcHocmu, gopmyna I'epona. Ilno-
wWaob Yemulpexy20ibHUKA.

[Tnomaae kpyra u mioniaab CEKTOpa.

CBsI3b MKy TUIOIIAJIIMU MTOA00HBIX QUTYD.

O0beM Tenma. PopmMynbsl 00beMa MPSIMOYTOJIHLHOTO TapallieNenu-
nena, Kyoa, mapa, HIWIMHAPA U KOHYcA.

BekTopsl

Bexrtop. Anuna (Moxynb) BekTopa. KoopnuHaTel BekTopa. PaBen-
cTBO BeKTOpoB. Onepanuy HajJ BEKTOpPaMHU: YMHOXKEHHE Ha YHCIIO, CIIO-
JKEHHUE, PA3JIOKEHUE, CKASIPHOE NMPOU3BEICHUE. YTOJI MEXIy BEKTOpa-
MHU.
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I'eomeTpuyeckue npeodpazoBanus

IHpumepwr osuocenuti ¢ueyp. Cummempusi gueyp. Ocesas cum-
Mempus u napanienvislil neperoc. Ilogopom u yewmpanoHas cummem-
pus. Ilonamue o comomemuu. Illooodue guzyp.

IlocTpoeHus ¢ MOMOIIBIO HIMPKYJISA M JTHHEHKH

Ocnosnvle 3a0auu Ha nocmpoeHue: OeleHue ompe3Kka Nononam,
NOCMpOeHue mpey201bHUKa N0 MpeM CMOPOHAM, NOCHPOEHUEe NepreH-
OUKYIAPA K NPAMOILL, NOCMpoeHue OUCCEeKMPUCH, OelleHue ompesKa Ha N
pasHuIx yacmell.

Ipasunvrvle MHO202pAHHUKU.

SJIEMEHTBI JIOIT'MKHU, KOMBUHATOPHUKU,
CTATUCTUKHU U TEOPUU BEPOATHOCTEN

JoxkazarenbcTBo. OnpeneneHus, I0Ka3aTeNbCTBa, AKCHOMBI U
TEOpeMbl; cleaAcTBus. Heobxooumbie u 0ocmamounvle ycrosus. Kontp-
npumep. JlokazarenscTBo OT mpoTUBHOTO. [IpsMas u o6paTHast TEOPEMBI.

Ionamue 06 axcuomamuxe u aKCUOMAMUYECKOM NOCMPOEHUU
eeomempuu. [lameiii nocmynam 26xauoa u e2o ucmopus.

MHoxecTBa M KOMOMHATOpPUKA. MHooicecmeo. Onemenm MHO-
acecmea, noomHoodcecmeo. ObveouneHue u nepecedeHue MHOICECTNS.
Luaepammer Jiinepa.

[Tpumepsl penieHrss KOMOMHATOPHBIX 33ja4: TepeOop BapUaHTOB,
NPaBUIIO YMHOXKEHHUSL.

CrarucTtuueckue AanHsble. [IpencTaBieHne JaHHBIX B BUJAE Ta0-
nun, auarpamu, rpaguxos. Cpeanue pe3yiabTaToB u3MepeHui. [lonstue
0 CTaTUCTHYECKOM BBIBOJIE HA OCHOBE BBHIOOPKHU.

[ToHsTHE ¥ IPUMEPHI CITyYalHBIX COOBITHIA.

BepositHocTb. YacToTa cOOBITHS, BEPOSITHOCTE. PaBHOBO3MOKHBIE
COOBITHSI U TIOJICUET UX BeposTHOCTH. [Ipe/icTaBIeHrne 0 TeOMEeTPHYECKOM
BEPOSITHOCTH.
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TPEBOBAHMUSA K YPOBHIO
INOAI'OTOBKH BbIITYCKHHUKOB

Bpe3yﬂbmame USYHUECHUA MamMeMaAmMUKU YUeHUK 00.1iceH

3HATH/MOHMMATH

CyHI€CTBO IOHATHA MAaTEMATUYECKOI'0 IOKa3aTC/IbCTBA, MPUMEPHI
JO0Ka3aTCIbCTB,

CYLIECTBO MOHATHS AITOPUTMA; IPUMEPBI aITOPUTMOB;

KaK HCIOJB3YIOTCSl MareMarndeckue (hopMyIbl, ypaBHEHHSI U He-
PABEHCTBA; MPUMEPBI UX NPUMEHEHUS Ul PELICHUs MaTeMaTH4e-
CKHMX U IIPAKTUYECKUX 3a/1a4;

KaK MaTeMaTHYCCKU OIIPCACIICHHBIC (I)}/HKHI/II/I MOT'YT ONMCHIBATH
PpCaJIbHBIC 3aBUCUMOCTHU; IPUBOAUTH MMPUMEPBI TAKOI'O OIIMCAHUS;

KaK MOTPeOHOCTH MPAKTUKHM MPHUBEIH MaTeMaTHUECKYI0 HayKy K
HEOOXOUMOCTH PACIIUPEHUsI MOHSATHSI YHCIa;

BEPOSITHOCTHBI XapakKTep MHOIMX 3aKOHOMEPHOCTEH OKpYKaro-
IIEr0 MUPA; MPUMEPBI CTATUCTHYECKUX 3aKOHOMEPHOCTEN U BBIBO-
J10B;

KakuM 00pa3oM TeOMETpHUsl BO3HHKIA M3 MPAKTUYECKUX 3a/ad
3eMiIeMepusi; TMPUMEPH TeOMETPUYECKUX OOBEKTOB M YTBEpXKIle-
HUU O HUX, BOXXHBIX JUJIS IPAKTUKU;

CMBICIT WJ€aju3alliy, MO3BOJAIONIEN pellaTh 3ajlaud peajibHOM
,Z[eI‘/’ICTBI/ITeJ'IbHOCTI/I MaTEMAaTHYCCKHUMH METOJaMHU, HpI/IMepBI OIlIH-
00K, BO3HUKAIOIINX TIPH UCATH3AINH;

APUDPMETHUKA

yMeThb

BBITIOJIHSATH YCTHO apu(METHUECKUE NECHCTBHUS: CIOKEHHE U BbIUU-
TaHWE JABY3HAUHBIX YHCEN M JECSATUYHBIX APOOeH ¢ AByMs 3HaKa-
MU, YMHOKEHHE OJIHO3HAYHBIX YKCeN, apu(MeTHUECKHEe OTepamun

[TomMumo yka3aHHBIX B JJAHHOM pasjiesie 3HaHUM, B TPeOOBaHUS K YPOBHIO
MOJTOTOBKH BKJIFOYAIOTCS TAK)Ke 3HAHMSI, HEOOXOIUMBIE NIl OCBOCHUS IIe-
PEUYHUCIIEHHBIX HUKE YMEHUI.
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¢ OOBIKHOBCHHBIMU I[pO65[MI/I C OJHO3HA4YHBIM 3HaMCHATCJICM H
YUCJIUTCIIEM,

MEPEXOIUTH OT OJHOW (POPMBI 3aITMCH YUCEI K JIPYTOH, MpeIcTaB-
JSATH IECATHYHYIO IpOOh B BUIE OOBIKHOBEHHOW M B MPOCTEHIIINX
CITy4asix OOBIKHOBEHHYIO B BHJIE JCCATUYHOM, MPOIICHTHl — B BUJIC
JIpoOu ¥ TpoOb — B BHJIE TPOIICHTOB; 3aIMCHIBATH OOJIBIIIAE U Ma-
JIbIE YHCJIAa C UCIIOJIb30BaAHMUEM LIEIbIX CTEIIEHEH IECITKY,

BBIIIOJIHATH apI/I(i)MCTI/I‘IeCKI/Ie JIEHCTBUSA C paliuOHaJIbHBIMU YHCJIa-
MU, CpaBHUBATh pallUOHAJIbHBIC U JICUCTBUTEIbHBIC qHucCJia, Haxo-
AWUTH B HECJIOKHBIX ClIy4dasaX 3HAUYCHUA CTETEHEH C IIeJIBIMHU ITOKa-
3aTCIIsIMU U KOpHGfI; HaXOJHUTh 3HAYCHUS YHCIIOBBIX BLIpa)KeHHﬁ;

OKpYIJIATH LENble YHCIa M AECATHYHBIE OpoOW, HAXOIUTh IpHU-
OJIVDKEHMSI YUCETI C HEOCTATKOM M C U30BITKOM, BBIIIOJIHSThH OLICH-
KY 4MCJIOBBIX BBIPa)KCHMIA;

IMOJIb30BaTbCd OCHOBHBIMU C€IWHHUIAMHU NJIMHBI, MaCChl, BPCMCHHU,
CKOPOCTH, IUIOLIA 1, 00beMa; BhIpaXKaTh O0JIee KPYITHBIC €ANHHIIbI
yepe3 OoJiee MENKHE B HA000poT;

peraTh TEKCTOBBIE 3a/layy, BKIIIOYAs 3a]add, CBS3aHHBIC C OTHO-
IICHHEM U C NPOTNOPIHOHAILHOCTBIO BEJIUYHH, APOOSIMU U TIPO-
LICHTaMU;

HCNOJIb30BaTh NPHOOPeTeHHbIe 3HAHUS M YMEHHUs B IPaKTH4e-
CKOM 1eiTeTbHOCTH ¥ TMOBCEAHEBHOM KU3HU JJIA:

peHICHUA HECJIOXHBIX MPAKTHUYCCKHUX pPaCYCTHBIX 3a/ja4, B TOM
YHUCJIC C UCIIOJIB30BAHUCM IIPU H606XO,Z[I/IMOCTI/I CIIPAaBOYHBIX MaTC-
pyuajioB, KAILKYJIATOpPa, KOMIIBIOTEPA,

YCTHOW NMPHUKHUIKUA U OLECHKU pe3yjibTaTa BBIYMCICHHH; MPOBEPKU
pe3ysbTaTa BEIYUCICHHS C UCIIOIb30BAaHUEM PA3IMUHBIX IPUEMOB;

UHTEPHPETALUU PE3YJIbTATOB PEIICHUS 3a/1a4 C yYETOM OrpaHHuye-
HUM, CBA3AHHBIX C PEAJBHBIMU CBOICTBAMHU PAacCMAaTPUBAEMBIX
MPOLECCOB U ABJIEHUM;
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AJITEBPA

yMeTh

COCTaBIISATH OYKBEHHBIE BBIPAKECHUS U (POPMYIIBI MO YCIOBHUSIM 3a-
Jlad; OCYIIECTBIIATh B BBIPAKCHUSIX M (HOPMYJIaX YHCIOBBIC MMOJ-
CTAHOBKH M BBIMOJHITH COOTBETCTBYIOIIME BBIUHCICHUS, OCY-
HIECTBIIATE MOJCTAHOBKY OJHOTO BBIPAKEHHS B JAPYrO€; BhIPAKATh
U3 GOPMYII OJTHY TIEPEMEHHYIO Yepe3 OCTAIbHBIC;

BBITIOJIHAITh OCHOBHBIE NICHCTBUS CO CTENEHSIMH C LIETBIMH MOKa3a-
TEJISIMH, C MHOTOWICHAMH M C aareOpandyecKuMH IpoOsSMH; BbI-
MOJHATH Pa3JIOKEHUE MHOTOWICHOB HA MHOXHTENH; BBINOJIHATH
TOKAECTBEHHBIE IPE0OPA30BAHMUS PAlIMOHATILHBIX BBIPAKCHUH;

NPUMEHSTh CBOMCTBAa apu(METUUECKUX KBaAPAaTHBIX KOPHEH AJIs
BBIUMCIICHHS 3HAUYEHUH 1 TpeoOpa3oBaHMil YUCIOBBIX BBIPAKEHUH,
CoJIeprKalluX KBaJpaTHbIE KOPHU;

pelath JIMHEHbIE, KBaJpaTHbIE YPAaBHEHUS W pallOHaJIbHbIE
YpaBHEHUS, CBOJSIIMECS K HUM, CUCTEMBI JBYX JIMHEWHBIX ypaB-
HCHMI U HECIIOKHBIC HSJIMHESHHBIC CUCTEMBI,

pelaTh JUHEWHbIE U KBaJpaTHbIE HEPABEHCTBA C OJIHOW MEPEMEH-
HOU U UX CUCTEMBI;

pelaTh TeKCTOBBIE 33a4M anreOpandeckuM METOJIOM, HHTEpIIpe-
TUPOBATh MOJYYEHHBIH pe3yJbTaT, MPOBOIUTH OTOOP PpEIIEHHH,
ucxois u3 GopMyIHPOBKH 331a4H;

n300pakaTh YMCIIa TOYKAMHU Ha KOOPJMHATHOM MPIMOIA;

OMpPEACIIATh KOOPAUHATBI TOYKH IINIOCKOCTHU, CTPOUTH TOYKH C 3a-
JaHHBIMHU KOOpAWHATAMU; I/I306pa)KaTI: MHOXXCCTBO pe].HeHI/Iﬁ -
HEIHOTr o HEPAaBCHCTBA,

pacro3HaBaTh apu(pMETHYECKHE U I'€OMETPHUYECKHE MPOrPECCU;
perars 3a1ayy ¢ IpUMeHEeHHeM (OPMYJIbl OOIIEro YWieHa U CyMMBbI
HECKOJIbKHX IEPBBIX WICHOB,

HAaXOAWTh 3HAYeHUs (YHKIHMH, 33TaHHOH (OpMYJIOH, TabIHIeH,
rpagKoM O €e apryMeHTy; HaXOAWTh 3HAUYeHHWE apryMeHTa MO
3HAYCHUIO (PYHKIMH, 32IaHHOM IrpadUKOM WK TaOIUIICH;

OTIpeIeNIATh CBOWCTBA (DYHKLMH IO €€ TpaduKy; NPUMEHATh Ipa-
¢buueckue MmpeacTaBiIeHUs IPH PelICHUH YpaBHEHUH, CUCTEM, He-
PaBEHCTB;
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OTIMCHIBATh CBOMCTBA M3YYCHHBIX (DYHKIIHHA, CTPOUTH WX TpaduKH;

HCIO0JIL30BATh NPHOOPETEeHHbIE 3HAHUS U YMEHHS B MPaKTH4e-
CKOJi 1eITeJJbHOCTH M IOBCEAHEBHOM KN3HHU 15

BBITIOJTHEHHS pacdeToB 1o (opMyniaMm, cocTaBieHus (popMmyi, BbI-
paKaOMUX 3aBUCUMOCTH MEXAYy pEaTbHbIMA BEITUYHHAMU;
HAXOXKJICHUS HY)KHOU (POPMYIIBI B CIIPABOYHBIX MaTepHaliax;

MOJEIIUPOBAHUS MPAKTUUECKUX CUTyallu M HCCIEIOBaHUM IIO-
CTPOEHHBIX MOJEJICH ¢ HCIIOIb30BaHUEM alIapara ajareopsl;

OIMCAaHMS 3aBUCUMOCTEN MEXIY QU3NUECKUMH BEITMYMHAMH COOT-
BETCTBYIOIIMMH (OpPMYyJIaMH TIPH HCCIENOBAaHHUM HECIOXKHBIX
IIPaKTUYECKUX CUTYaLUM;

MHTEPIPETALNH IT'PaQUKOB PeasIbHBIX 3aBUCUMOCTEN MEXIy BENH-
YHHAMU;

I'EOMETPUSA

yMeTh

IMOJIb30BAaTbCAd A3BIKOM TCOMCTpHUU [JId OIMCaHUuA IPEAMCTOB
OKPYKaIOIIIEro MHUpa;

pacro3HaBaTh reoMeTpudeckue (QUTyphl, pa3iniaTh UX B3aHUMHOE
PacCIONI0XKECHHE;

n300paxaTh TeoOMeTpUYecKue (PUIypbl; BBIIOJIHATH YEPTEKHU IO
YCIIOBHIO 33/1a4; OCYILECTBIISATh peoOpazoBaHus Guryp;

pacrio3HaBaTb Ha YCPTCKAX, MOACIAX U B Oprma}omeﬁ o0cTa-
HOBKC OCHOBHBIC ITPOCTPAHCTBCHHBIC TCJIA, I/1306pa)KaTB ux;

B MPOCTEUIIINX CIy4YasgX CTPOUTh CEUEHHUs U pa3BEPTKU MPOCTpPaH-
CTBEHHBIX TEIL;

IIPOBOJUTH ONEPALMU HAJl BEKTOPaMH, BBIUUCIAThH JJIMHY U KOOP-
JINHATBI BEKTOPA, YroJI MEXKAY BEKTOpaMU;

BBEIYHCIIATh 3HAYCHHUS TEOMETPUYECKUX BEIWYMH (IJIMH, YTJIOB,
TIoIIaieii, 00beMoB), B ToM yucie: s yriaoB oT 0 mo 180° ompe-
JIENSATh 3HAYEHUS TPUTOHOMETPHYECKUX (YHKIHMHA 10 3aJaHHBIM
3HAUCHUSAM YTJIOB, HAXOJWTh 3HAYCHHUS TPUTOHOMETPHUUCCKUX
(YHKIIHIA 110 3HAYEHUIO OJTHOW U3 HUX, HAXOJUTh CTOPOHBI, YTIIBI H
IUIOLIAAU TPEYTrOJIbHUKOB, JJIMHBI JIOMAHBIX, OYT OKPY>KHOCTH,
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TUTOMIA/Iell OCHOBHBIX TeOMeTpHYeckux ¢uryp m ¢uryp, cocras-
JICHHBIX U3 HUX;

pemaTtb reOMETpUICCKUE 3aJaqdu, OIUPasiCh Ha M3Yy4YCHHBIC CBOM-
CTBa CI)I/Il"yp W OTHOIICHUH MEXIY HUMH, IIPUMCHAA JOIIOJIHUTECIIb-
HbIC TIOCTPOCHMU, aﬂre6pa1/1qecr<m71 u TpI/II‘OHOMeTpI/I‘leCKI/Iﬁ allra-
pat, nacu CUMMETPHU;

IMPOBOJAUTL AOKA3aTCIIbHBIC PACCYXKIACHUA IpU PCUHICHUU 3aaady,
HCIIOJIb3Ys U3BCCTHBIC TCOPCMBI, O6Hapy)i<I/IBaH BO3MOXXHOCTHU JJIsA
HX HCIIOJIb30BaHMA,

peuiaTtb HpOCTeI‘/'IHH/IC INTAHUMETPUYECCKUEC 3a/1a4r B IIPOCTPAHCTBEC,

HCMO0Jb30BATH NPUOOPETEHHbIE 3HAHUA U YMEHUS B IPAKTHYe-
CKOH JefAATeJIbHOCTH U MOBCEAHEBHOM *KMU3HM 1A

OIMUCaHus p€ajIbHbBIX CI/ITyaHI/II‘/'I Ha SA3BIKC TCOMETPHUH,

pacyeToB, BKIIOYAIOUINX MPOCTEHIINE TPUTOHOMETpHUIECKre Qop-
MYJIbI;

PELICHNUs T€OMETPUUECKUX 3aa4 C MCIIOJIb30BAHUEM TPUTOHOMET-
pun

pelIeHUs NPaKTHYECKUX 3a/1a4, CBSI3aHHBIX C HAXOXIEHHEM TIeo-
METPHUUYECKUX BEIMYHMH (MCIIONIB3Ys IPU HEOOXOOUMOCTH CIIPaBOY-
HUKHU U TEXHUYECKHE CPEICTBA);

MOCTPOCHUH T€OMETPUIECKUMHI MHCTPYMEHTaMHU (JIMHEHKa, YroJb-
HUK, LIUPKYJIb, TPAHCIIOPTHD).

SJIEMEHTBI JIOI'MKHU, KOMBUHATOPUKU,
CTATUCTUKHU YU TEOPUU BEPOSITHOCTEM

yMeThb

IIPOBOJIUTE HECJIOXKHBIE JIOKA3aTENIbCTBA, IOJIYy4YaThb IPOCTEHIINE
CJIEICTBUS M3 M3BECTHBIX MJIM PAHEE IOJYUYEHHBIX YTBEPXKIACHUI,
OILICHMBATh JIOTHYECKYIO MPaBMWIBHOCTh PacCyXICHUH, HCHOJIB30-
BaTh NMPUMEPHI AJIS HIUTIOCTPALMKA M KOHTPIPHUMEPHI IS ONIPOBEp-
JKE€HUSl YTBEPKICHU;

u3BJeKaTh MHGOPMAIIHIO, MPEICTABICHHYI0 B Ta0IMIaXx, Ha AHa-
rpamMmax, rpadukax; COCTaBISATh TaOJIUIBI, CTPOUTH AHArPaMMBI U
rpadukwy;
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peuiaTb KOM6I/IHaT0pHLI€ 3ala4u IMYTEM CHUCTEMATU4YECKOI'O II€pe-
60pa BO3MOXKHBIX BaAPUAHTOB, a TaAKXKC C MCIIOJIb30BAHHUEM IIpaBUjia
YMHOXCHUA,

BBIYUC/IATH CPEAHUE 3HAUCHUSA PE3YJIBTATOB PI3MCpCHPII>i;

HaXoOuTb 4YacCTOTY CO6I)ITI/ISI, HCIIOJIB3YS COOCTBEHHBIE H36HIO)IC-
HUA U TOTOBBIC CTATUCTUYCCKHUEC JaHHBIC,

HaXOJIUTh BEPOSITHOCTU CIyYalHBIX COOBITUH B MPOCTEUIINX CIY-
qasix;

HCIO0JIL30BATH NPHOOPETeHHbIE 3HAHUS U YMEHHA B MPaKTH4e-
CKOH JefAATeJIbHOCTH U MOBCEAHEBHOM *KU3HM 1A

BBICTPAaWBaHUs apryMEHTAI[UH MPH J0Ka3aTenbcTBe (B opMe Mo-
HOJIOTA M JUAJIOTA);

pacro3HaBaHus JJOTHYECKH HEKOPPEKTHBIX PaCCyXICHUH;
3aMMCH MaTEeMaTHYECKUX YTBEP)KACHUH, TOKAa3aTENIbCTB;

aHaJM3a pealibHbIX YHCIIOBBIX JIAHHBIX, MPEICTABICHHBIX B BHUJIC
Jauarpamm, TpauKoB, TaOJIHII,

pellIeHus] MPaKTHUUECKUX 3a7ad B TOBCEAHEBHOH W TpodeccHo-
HaJILHOHN NEATSIBHOCTH C HCIIOJB30BaHUEM JACHUCTBHUI C YHCIIAMU,
MIPOIIEHTOB, JIJTHH, TUIOMIA/ei, 00bEMOB, BpEMEHH, CKOPOCTH;

pemieHns y4eOHBIX U TPaKTHYECKHX 3a/1a4, TPEOYIOIUX crcTeMa-
THYECKOT0 Iiepedopa BapHaHTOB;

CpPaBHEHHS IIIAHCOB HACTYIUICHHS CIIy4alHBIX COOBITHH, OLIEHKH
BEPOATHOCTHU cnyqaﬁHoro COOBITHST B IMPAaKTUYCCKUX CUTYyallUuAX,
COIIOCTABIICHUS MOJICIIN C PEAJILHOM CUTyaluen;

IIOHUMAaHUS CTaATUCTUYCCKHUX YTBep)KI[eHHﬁ.
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