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Pabouass mnporpamma pazpaborana B COOTBETCTBUM C HOPMATUBHO-TPABOBBIMU
JOKYMEHTaMHU:

1. ®enepanbhblii 3akoH «O06 oOpa3zoBanuu B Poccuiickoit ®eneparuny» ot 29.12.2012

N 273-®d3

2. @enepanpHBIi  TOCYAApCTBEHHBIM 00pa30BaTENbHBIA CTAaHIAPT OCHOBHOTO OOIIEro
00pa3oBaHMs, YTBEPKAEHHBIA MPHUKA30M MHHUCTEPCTBA 0oOpa3zoBanus u Hayku PD 17 nexalps
2010 roga Nel1897(penakmust 31.122015 r.)

3. CanlluH 2.4.2.2821-10 «CanuTtapHO-3MHUIEMUOIOTHYECKUE TPEOOBAHUS K YCIOBHSIM U
opranuzaiuu o0y4eHusi B 00I1€00pa30BaTENbHBIX YUPEKACHUAXY» (YTBEPHKACHBI MOCTAHOBICHUEM
['maBHOTO TOCYJapCTBEHHOrO caHuTapHoro Bpaya P® or 29 nexabps 2010r. Nel89,
3apeructpupoBaHHblM B Muntocte Poccum 3 mapra 2011r., peructpauuonHsiii Homep 19993c
W3MEHEHUSMH U JonojHeHussMH oT 29 urons 2011r., 25 nekabps 2013r., 24 Hos6ps 2015r.)

4. OcHoBHas oOpa3oBaTellbHas IporpaMmma cpeaxero odmiero oopazosanus ['bOY COILI

c. [IInamxa.

OO0pa3zoBaTeNbHBIM MPOIECC OCYIIECTBISETCS C HCIOJIb30BAHUEM YUYEOHUKOB, YUYCOHBIX
mocoOuii, BXOIAUINX B JEHCTBYIOIUN (deaepanbHblii nepedeHb. [lepeueHb yueOHHKOB €KEroqHO

YTBCPIKAACTCA MMPUKA30M JUPCKTOPA KOJIBI.

1.Il1anupyemble pe3yJIbTAThl OCBOCHUA Y4eOHOI0 npeamMera
HartypaasbHhbie yncaa. [Ipodou. PaunonajibHbie uncia
OOyyaromuiicss HAy4YuTCs:
IMOHUMAaTh OCOOEHHOCTH I[eCHTH‘IHOﬁ CHCTCEMbI CUHCJICHHUSA,
OINCpUPOBATH MMOHATUAMMU, CBA3AHHBIMU C ACIIMMOCTBIO HATYpPaJIbHbIX YUCCII;

BBIpAXKAaTb 4YUCJIa B OKBUBAJICHTHBIX Q)opMax, BbI6I/Ipa${ HaunOoJee noAXoAd1yr0 B 3aBUCH -
MOCTHU OT KOHKpCTHOfI CUTyalluu,

CpaBHHUBATDH U YIIOPAAOUYMUBATH PAIITMOHAIBHBEIC YUCTIA,

BBITIOJIHATh BBIYHCIICHHA C pPAalMOHAJIBHBIMU YHUCIIaMH, COY€Tasd YCTHBIC W IMHCbMCHHBIC
HpI/IéMBI BBI‘IHCHeHI/Iﬁ, INPUMEHCHHUEC KAJIBKYJIIATOPA,

HCIIOJIb30BATh MOHATUA WU YMCHHS, CBA3AHHLIC C MPONMOPHHUOHAIBHOCTBIO BCIIMYUH, IIPO-
HEHTaMU, B X0€ PCHICHUA MAaTCMAaTUUYCCKUX 3a/]a4 U 3aa4 U3 CMCKHBIX IIPCIMETOB, BbBIIIOJIHATDH
HCCJIIOXXHBIC MPAKTHYCCKUEC paC'—IéTLI.

OOyyarommiicst MOJIY4YUT BO3MOKHOCTh:
IIO3HAKOMUTHCA C ITIO3UITMOHHBIMU CUCTEMAaMU CUHUCIICHUA C OCHOBAHUSAMU, OTIIMNYHBIMHU OT
10;

erIY6PITI) " Pa3BUTH NPCACTABJICHUA O HATYPaJbHBIX YUCJIaX U CBOMCTBaX JCIINMOCTH,



HAy4YUTHCS UCIIOJIb30BATh MPUEMBI, PALIMOHANIU3UPYIOIINE BBIUMCICHUS, IPUOOPECTH MPH-
BBIUKY KOHTPOJIMPOBATh BHIYMCIICHUS, BBIOUPAsI MOAXOASIIUN AJIsi CUTYaI[H CTI0CO0.

JelicTBUTEIbHBIE YHCJIA
O0yyammiicss HAY4YUTCSH:

HCIIOJIb30BAaTh HAYAJIbHBIC ITPEACTABIICHHUA O MHOXKCCTBC I[GﬁCTBHTCJIBHbIX
YHUCCII; OIICPUPOBATH MMOHATHUEM KBAAPATHOI'O KOPHS, IPUMCHATDH €TI0 B BBIYUCIICHUAX.

O0y4yammiics MoJy4uT BO3MOKHOCTD:

Pa3BUTH MPEACTABICHUE O YUCJIE U YHUCJIOBBIX CUCTEMAX OT HAaTypaJIbHBIX 10 HeﬁCTBH'
TCJIIBHBIX YUCEII; O POJIN BBIUMCIICHHUI B ITPAKTHUKE,

pa3BUTh U YIIIyOUTh 3HAHUS O IECATUYHOM 3aIlIMCH I€HCTBUTENBHBIX YUCEN (IIepruonye-
CKHE U HEIEpHOANYECKUE APOOH).

N3mepenns, npudImKeHns, OLEHKH
OOyyarommiicss Hay4YuTCs:

HCIIOJIb30BAaTh B XO0AC PCHICHUA 3a/la4 9JICMCHTAPHLIC IIPCACTABIICHUA, CBA3aAHHBIC C
HpI/I6JII/DKéHHI)IMI/I 3HAa4YCHUAMU BCIIMYHMH.

OOyyarommiicst OJTYYUT BO3MOKHOCTh:

INOHATBH, YTO YUCJIOBBIC JAaHHBIC, KOTOPBIC MCIIOJIB3YIOTCA AJId XapaKTCPHUCTUKHU 00BEKTOB
OKPY’KaIOIIIET0 MHpPA, SIBISIOTCS MPEUMYIIECTBEHHO MPUOIMKCHHBIMH, YTO MO 3alUCH TpUOIIH-
KCHHBIX 3HAYCHMH, cozepKaluxcs B HH(POPMAIIMOHHBIX CTOUHUKAX, MOXKHO CYJHUTh O MOIpell-
HOCTH NPHUOIMKEHMS,;

IOHATH, YTO IMOTPCIIHOCTL PE3YyJibTaTa BBIYHCICHUN JTOJDKHA OBITh consmMepuma C I10-
T'pCHIHOCTBIO UCXOAHBIX NAHHbIX.

AJredpanyeckue BbIpaKeHUsl
OOyyaromuiicss HAy4YuTCs:

ONEpPUPOBATh TOHATHSIMU «TOXKAECTBO», «TOXKIAECTBEHHOE MpeoOpa3oBaHUE», pelaTh
3aJjauu, cojieprkaiiue OyKBeHHbIE JaHHbIE, paboTaTh ¢ hopMyIamu;

BBITMOJHATH NMPeoOpa3oBaHMs BBIPAKEHUHM, COAEpKALMX CTENEHH C IEJIbIMH IOKa3are-
JISIMH, KBaJpaTHBIE KOPHH;

BBITMIOJHATh TOXK/IECTBEHHBIE NPEOOpa3OBaHUs PALMOHAIBHBIX BbIpAXXKEHUI Ha OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMHU U alire0pandyeckuMu Jpo0simMu;

BBITOJIHATH Pa3JI0KEHNE MHOTOWIEHOB HA MHOXKHTEIH.
OOyyvarommiicst MOJTY4YUT BO3MOKHOCTh HAYUYHTHCH:

BBINOJIHATE MHOTOIIATOBBIE MPE0Opa30BaHUs PAlMOHATBHBIX BBIPAKEHUN, MPUMEHSS
HIMPOKHUHA HAOOp CIOCOOOB M MPUEMOB; MPUMEHSITH TOXAECTBEHHbIE ITPe0Opa3oBaHus AJIs pellle-
HUA 3aJa4q HU3 pas3jndHbIX pasaciioB Kypca (HaHpI/IMep, I HaXOXICHUS HanOoJIbIIIE-

ro/HavMEHBILIET0 3HAYE€HUS BBIPAKEHUS).

YpaBHeHus



OOyyarommiicss HAy4YnTCA:

peuiaTb OCHOBHBIE BHUJbl PAllMOHAIBHBIX YPAaBHEHWHM C OJHOM IEPEMEHHOU, CHUCTEMBI
JBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMY;

[IOHUMATh YPAaBHEHHE KAK BAXKHEHIIYI0O MaTEMAaTUYECKYIO MOJEIb ISl OMCAHUS U U3Y-
YeHHsI Pa3HOOOPA3HBIX PEAbHBIX CHUTYAIlMi, peliaTh TEKCTOBBIE 3aa4d alreOpandecKuM METO-
I0M;

NPUMEHSTh IpaduyecKue MpeACcTaBIeHUs AJsl UCCISA0BaHUs ypaBHEHUH, UCCIIEIOBaHUS
U pELIEHUS CUCTEM YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

Oﬁyqamumﬁm MOJIYYMT BO3MOKHOCTD:

OBJIAJIETh CHEIMAIbHBIMM IIPUEMaMU PEIICHUs YpaBHEHUI U CUCTEM YpaBHEHUM; yBe-
PEHHO NPHUMEHATH alnapaT ypaBHEHWH AJI pelleHus pa3HOOOpa3HbIX 3ajady U3 MaTeMaTHUKH,
CMEXHBIX IIPEAMETOB, IPAKTUKU;

MPUMEHSTH TpapruecKue MpeCTaBICHUS ISl UCCIEIOBaHUS YPABHEHUH, CHCTEM ypaB-
HEHHIA, CoAep)KanXx OyKBEHHBIE KO DUITCHTHI.

HepagBencrBa
OOyyarommiicss HAy4YUTCS:
MOHUMAaTh U MPUMEHATh TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLIEHUEM Hepa-
BEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

pemaTh JIMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CUCTEMBI; peluaTh KBaapar-
Hble HEpPAaBEHCTBA C ONIOPOM Ha rpaduuecKue NpeiCTaBIeHus;

IIPUMEHSITH allllapaT HEPABEHCTB VISl PEIICHUS 3a/1a4 U3 Pa3IMYHbIX Pa3esioB Kypca.
OOyyaromuiicst OJTY4YUT BO3MOKHOCTh HAYUYHThCSH:

pa3HooOpa3HbIM IpHUEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NMPHUMEHSTH anmapar
HEPAaBEHCTB JJIsl pEICHUs pa3HOOOpA3HBIX MaTeMaTUYECKUX 3a]a4 U 3aJ1a4 U3 CMEXKHBIX MpeIMe-

TOB, MIPAKTHUKH;

OPUMEHSATH rpaduyeckue npecTaBIeHus s UCCIeI0BaHUs HEPABEHCTB, CUCTEM Hepa-
BEHCTB, CoJiepXKaluX OyKBeHHbIE KO3(DPUIIUEHTHI.

OcHoBHbIe OHATHSA. YHCI0BBIC (PYHKIHH.
OO0yuaromuiicss Hay4YuTCs:

IIOHUMATh U HCIIOJIB30BaTh q)yHKHI/IOHaJ'II)HI)Ie IOHATHUSA U A3BIK (TepMI/IHI)I, CHUMBOJINYC-
cKre 0003HAUYEHHUS);

CTPOUTH IpaUKU dIEMEHTAPHBIX (DYHKIIHIA; HcCae10BaTh CBOMCTBA YMUCIOBBIX (DYHKIMHA
Ha OCHOBE M3y4YeHUS NMOBEICHUS UX IpauKOB;

MOHUMAaTh (YHKIHUIO KaK BaXHEHIIYI0 MAaTeMaTHYECKYI0 MOJENb JI ONUCAHUs IMpo-
LIECCOB U SIBJIEHUH OKPY’KAIOIIEro MUpPa, IPUMEHATh (DYHKIMOHAIBHBIN S3bIK JISI OTUCAHUS

HUCCIIeA0BAHUS 3aBUCUMOCTEN MCKOAY (I)I/I3I/ILICCKI/IMI/I BCIIMYHMHAMM.

OOyyarommiicst MOJTY4YUT BO3MOKHOCTh HAYYHTHCH:



IPOBOANTH MCCIICTOBAHUS, CBA3AHHBIC C M3yYEHHUEM CBOWCTB (DYHKIMI, B TOM YHCIIE C
UCIOJIb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE TPa(PHUKOB M3yYCHHBIX (PYHKIMI CTPOUTH OoJiee CIIOXK-
HBIE Tpad UKy (KyCOYHO-3a/IaHHBIE, C «BBIKOJIOTHIMU» TOYKAMH H T. II.);

UCIOJIb30BaTh (PYHKIMOHAIBHBIE MPEICTaBICHUS M CBOMCTBA (YHKIUN Ui pELICHHS
MaTeMaTHUYECKUX 3aJ[ad U3 Pa3IMyuHbIX pa3/IeoB Kypca.

Yuc/ioBble NOCJA€10BATEIbHOCTH
OOyuyaomuiics HAYUYUTCS:

MOHMMAaTh M WCIIOJIb30BaTh SI3bIK MOCJIEIOBATEIBHOCTEH (TEPMHHBI, CHMBOJINYCCKHE
0003HaueHHUs ),

IPUMEHATH (POPMYIIBI, CBSI3aHHBIE C apU(PMETHUECKON U TeOMETPUUYECKON Mporpeccueii,
U anmnapart, cQOpMHUPOBAHHBIN MTPU U3YYEHHUH IPYTHX Pa3AesioB Kypca, K pelIeHHIO 3a1a4, B TOM
YHUCJIE C KOHTEKCTOM U3 PEAIbHON KU3HH.

Oo0yuaromuiicsi MOJy4UT BO3MOKHOCTh HAYUYHTHCH:

pemars KOMOMHUPOBAHHbBIE 33J]aul ¢ IPUMEHEHHEM (OpMYJI N-TO YJ€Ha U CyMMBbI Iep-
BBIX N WIECHOB apU(PMETUYECKON U IreOMETPUYECKOI IMporpeccuu, MpUMEHss Ipu 3TOM ammnapaT
YPaBHEHUW U HEPABEHCTB;
HNOHUMAaTh ApU(PMETUYECKYI0 M T€OMETPUYECKYIO IPOrpeccHi0 Kak (yHKIMH HaTy-
pabHOTO apryMEHTa; CBA3BIBATH apU()PMETHUECKYI0O TMPOTPECCUIO C JIMHEHHBIM POCTOM, T€OMET-
PUYECKYIO0 — C DKCIIOHEHIIMAJIbHBIM POCTOM.

OnucarejbHAs CTATUCTHKA

Oﬁyqamumﬁcn HAYIMTCH HUCIIO0JIb30BaTh HpOCTGfIIJ.IPIC CII0COOBI MNpCACTAaBJICHUA U aHAJIU3a
CTaTUCTUYCCKUX NTaHHBIX.

OOyyarommiicst MOJYYUT BO3MOKHOCTb ITPHUOOPECTH NMEPBOHAYATIBHBIN OIBIT OpraHU3alUuN
cOopa NaHHBIX NpPU MPOBEICHUM OINpOca OOLIECTBEHHOIO MHEHHs, OCYIIECTBIATh MX aHajM3,
MIPENICTABIATh PE3yNbTaThl ONIPOCa B BUAE TAOJIULIbI, TUATPAMMBI.

Cay4aiinble cOOBITHSI H BEPOATHOCTD

OOyyaromuiicss HAy4YMTCSl HAXOAUTh OTHOCUTENBHYIO YACTOTY M BEPOATHOCTH CIy4alHOTO
COOBITHA.

Oo0yuaromuiicsi MOJY4YUT BO3MOKHOCTH TTPUOOPECTH OIBIT MPOBEACHUS CIIYIAHBIX DKCIIE-
PUMEHTOB, B TOM YHCJIE€ C MTOMOIIbI) KOMIBIOTEPHOTO MOJIETUPOBAHUS, UHTEPIPETAIIMN UX pe-
3yJbTATOB.

KomOunatopuka

Oo0yuawimuiicsi HAYYHTCsl pelIaTh KOMOWHATOPHBIE 3a/1a4i Ha HAXOXKJIEHWE Yhciia 00beK-
TOB WJIM KOMOMHAIIUH.

Oﬁy‘lﬂl()l[lldﬁCﬂ MOJYYUT BO3MOKHOCTHb HAYYUTHBCH HCKOTOPBIM CHCIIUATIbHBIM HpI/IéMaM
peicHuA KOM6HHaTOpHBIX 3aga4.

HarusaHas reomerpust
Oo0yuaromuiicss HAy4YHTCH:
pacro3HaBaTh Ha 4YEpTEkKax, PUCYHKAX, MOJEIAX U B OKPYKAIOIIEM MHUPE IUIOCKUE U
MIPOCTPAHCTBEHHBIE T€OMETPUIECKHE (PUTYPHI;



pacrio3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIBHOTO MapaulesienuIieaa, MpaBuIbHON MH-
paMubl, IAJIUHIPA U KOHYCA;

CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO Napasuieenunena;

OIpENeNATh M0 JIMHEHHBIM pa3MepaM pPa3BEPTKU (DUTYpHI JIMHEHHBIE pa3Mepbl CaMoii
(burypsl, 1 HA000POT;

BBIYUCIIATH 00BEM MPSMOYTOJILHOTO MapalyieNienuIe .
OOyuarommiicst IOJTYYUT BO3MOKHOCTh:

HAYYHUTHCS BBIYUCIATH 0OBEMBI IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (HUTYP,
COCTABJICHHBIX U3 IIPSMOYTOJIBHBIX NIapPAJLJIEIICIIUIIEIOB;

YIIIyOUTh M Pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUIECKUX
¢burypax; Hay4uTHCS IPUMEHSATH MOHIATHE PAa3BEPTKU JJISI BBIOJTHEHUS MPAKTHYECKUX
pacycToB.

I'eomeTpuueckune purypsoi
OOyyarommiicss HAy4YUTCH:

IMMOJIB30BATHCH A3BIKOM I'€OMCTPHUU AJI OIIMCAHHUA NPECAMETOB OKPYKAIOMICI0O MHpPa U UX
B3aMMHOI'O PACIIOJIOKCHH,

pacrno3HaBaTh U M300pa)kaThb Ha yepTekax M PUCYHKaX reoMeTpuyeckue GUrypsl U uX
KOH(uUrypauuy;

HAXOJUTh 3HAYEHUS JUIMH JHUHEWHBIX 3JIEMEHTOB (DUTYp M UX OTHOIICHHS, TPATYCHYIO
Mepy yriioB oT 0 1o 180°, mpumeHsist onpeneneHus, CBOMCTBA U MPU3HAKH PUTYDP U UX DJIEMEHTOB,
OTHOIIEeHUs (HUryp (paBEHCTBO, M01001E, CAMMETPHUH, TIOBOPOT, MAapaIIEIbHBIN MTEPEHOC);

OIEpPUPOBATH C HAYAIbHBIMU MOHATUSMH TPUTOHOMETPHM U BBINOIHATH 3JIEMEHTApHbIE
orepauuu HaJ QYHKIUSAMH YTJIOB;

pemarh 3aa4i Ha JOKa3aTelbCTBO, ONMUPAsCh Ha U3yYEHHbIE CBOMCTBA (UIYp U OTHO-
LIEHUH MEXAY HUMH U IPUMEHSISI U3y4YeHHbIE METO/Ibl JOKA3aTeNbCTB;

pelaTh HeCI0XKHbIE 3a7]a4l Ha TIOCTPOEHUE, IPUMEHSSI OCHOBHBIE aITOPUTMBI TOCTpOE-
HUS C TOMOILBIO IIUPKYJIS U IMHEUKH;
pelarh npocTeiiye MIaHUMEeTPUYECKHE 3a/1a4H B IPOCTPAHCTBE.

Oo0yuaromuiicst MOJy4UT BO3MOKHOCTb:
OBJIaZIETh METOJAMM pelIeHMs 3a7ad Ha BBIUMCICHHUS M J0Ka3aTeIbCTBA: METOJOM OT
MPOTHUBHOTO, METOZOM I0A00Ms, METOJIOM Mepebopa BapHaHTOB M METOIOM TE€OMETPUUYECKHUX

MECT TOYEK;

MPUOOPECTU OMBIT MPUMEHEHUS AreOpanvyeckoro U TPUrOHOMETPUUYECKOTO armapaTa u
WJeH ABVKEHUS IIPU PEIIEHNN T€OMETPUYECKHX 3a/1a4;

OBJIaACTb TpaﬂHHHOHHOﬁ cxXeMon peUICHUs 3a1a4 Ha ITOCTPOCHUC C MTOMOIIBIO TUPKYJIA U
JIMHENKU: aHaJIn3, MOCTPOCHUEC, NOKA3ATCIILCTBO U UCCIICAOBAHUC,



HAy4YUTHCS pelIaTh 3aJa4d Ha MOCTPOCHHE METOJOM T'€OMETPUYECKOTO MECTa TOUEK U
METOIOM II0I00HS;

MPUOOPECTH OMBIT UCCIIEIOBAHUS CBOMCTB IUIAHUMETPUUECKUX (PUTYp € MOMOIIBI0 KOM-
MBIOTEPHBIX IPOTPAMM;

nproOpecTH OMBIT BBIMOJHEHHS MPOEKTOB 1Mo TemaM: «l'eomerpuueckue mpeoOpa3oBa-
HUS Ha TUNIOCKOCTHY, «IlocTpoeHne oTpe3KoB 1o Gpopmyie.

N3mepenne reoMeTpuyecKuX BeJHYHH
OOyyarommiicss HAy4YnTCs:

HCIIOJIB30BaTh CBOMCTBa HU3MCPCHUA JIMH, HHOH.[&I[CIZ " YIJIOB IIpU pCHICHUU 3a1a4 Ha
HaXOXICHUC MJIMHBI OTPE3Ka, AJIUHBI OKPYXHOCTHU, NJIMHBI AYT'H OKPYXHOCTH, rpaHYCHOﬁ MCPbI

yria;

BBIUUCIIATE ILUIOAANW TPCYrOJIbHHUKOB, MPAMOYTOJIBHUKOB, IapalyieJioOrpaMMOB, Tparic-
LW, KPYTOB U CEKTOPOB;

BBIUUCIIATE JJIMHY OKPY’KHOCTHU, AJIMHY AYI'U OKPYKHOCTH;
BBIUMCIISTH JJIMHBI JUHEHHBIX JIEMEHTOB (1)I/Il“yp U UX YTJIbl, UCIIOJIb3YS (bOpMy'J'IBI JJINHBI

OKPY>KHOCTH U JUIMHBI IYTU OKPYXKHOCTH, (POpMYyJIbl IUIOIAAeH GUryp;

peraTh 3a/1a41 Ha JOKa3aTelbCTBO C UCTIONB30BaHUEM (DOPMYIT ITTMHBI OKPYKHOCTH U
JUTMHBI YT OKPY>KHOCTH, (hopMyn mtomaneit Gpuryp;

peuaTtb NPAKTHYCCKHUEC 3alda4u, CBA3AHHBIC C HAXO0XACHUCM I'COMCTPHIYCCKUX BCIIMYUH
(I/ICHOHBBYSI IIpu H€O6XOI[I/IMOCTI/I CIIPAaBOYHUKHU U TCXHUUYCCKUC CpeI[CTBa).

OO0yuaromuiicsi MOJy4UT BO3MOKHOCTH HAYUYHTHCH:

BBIUNCIIATH IUIOIAIN (QUTyp, COCTABICHHBIX U3 IBYX WM 00Jiee MPSIMOYTOJIbHUKOB, Ia-
pajIeIorpaMMOB, TPEYrOJIbHUKOB, KPYTra U CEKTOPa;

BBIYUCIIATH IUIOIAAW MHOT'OYT'OJIBHUKOB, UCIIOJIB3YSl OTHOIICHUA PABHOBCIIMKOCTU U
PaBHOCOCTABJICHHOCTH,

MNPUMCHATDH anrerqueCKHﬁ u TpI/IFOHOMeTpI/I‘leCKI/Iﬁ arrmapar 1 nacu IBUKCHUS ITPU
PCHICHUHU 3a/1a1 Ha BbIYHUCIICHUC i (ONENGET MHOT'OYT'OJIbHUKOB.

Koopaunarsl
OOyyarommiicss HAy4YnTCA:

BBIUUCIIATH JJIMHY OTPE3Ka IO KOOPpAUHATAM €T0 KOHIIOB; BBIYUCIIATH KOOPAWHATLI CCPEC-
AUHBI OTPE3KaA,

HCITOJIB30BaTh KOOPIMHATHBIA METOJ JIUIsl U3Y4YEHHS CBOMCTB IIPSIMBIX U OKPYKHOCTEM.

Oo0yuaromuiicst MOJy4UT BO3MOKHOCTb:
OBJIAJIETh KOOPJAWHATHBIM METOJIOM PEIICHUS 3a/1a4 Ha BHIYUCIICHUS U I0KA3aTEeNbCTBA;

HpI/IO6pCCTI/I OIIBIT UCITOJIB30BAHUA KOMIIBIOTCPHLIX MMPOrpaMM I aHaJIn3a YaCTHBIX
CJIY4aC€B B3aUMHOI'0 pACIIOJIOKCHUA OKPY)KHOCTCﬁ U IPAMBIX;



MPUOOPECTH OIBIT BHIIOJHEHUS MMPOEKTOB Ha TeMy «lIprMeHeHne KOOpAMHATHOTO METO-
Jla TIpY PEUICHUH 3a/1a4 Ha BHIYMCIICHUS U I0KA3aTeIbCTBAY.

BekTopsl
Oo0yyammiicss HAY4YnTCH:

OIICpHUpOBAThH C BEKTOPAMU: HAXOAUTH CYMMY U Pa3HOCTH AIBYX BEKTOPOB, 3aJaHHBIX
IreOMETPHUICCKU, HAXOAUTHh BEKTOD, paBHBIfI IMPOU3BCACHUIO 3aJaHHOI'O BEKTOPA Ha YHUCIIO,

HAXOJIUTh ISl BEKTOPOB, 33JJaHHBIX KOOPJAMHATAMU: JITTMHY BEKTOPA, KOOPAUHATHI
CYMMBI

Pa3HOCTH IBYX H Ooiee BEKTOPOB, KOOPAWHATEI IIPOMU3BCACHUSA BEKTOPA HA YUCIIO,
IIPpHUMCEHA IIpU HCO6XO,Z[I/IMOCTI/I COquaTeHBHBIﬁ, HepeMeCTI/ITeHBHHﬁ u pacnpenenHTenLHHﬁ
3aKOHBI,

BBIYUCIIATH CKAJIAPHOC IPOU3BCACHUC BEKTOPOB, HAXOAUTL YIroJI MCXKY BECKTOpaMu, yC-
TaHAaBJIMBATb MEPIICHAUKYIAPHOCTD IMPAMBIX.

OOyyarommiicst MOJTYYUT BO3MOKHOCTh:

OBJIa/IETh BEKTOPHBIM METOJIOM JJISl PEIICHUS 33/1a4 Ha BBIYMCIICHUS U I0Ka3aTeNbCTBA;
prOOPECTH ONBIT BHIIOJHEHUS IPOEKTOB Ha TEMY «IIPUMEHEHHE BEKTOPHOTO METOAA

IIPU PELICHNH 33/1a4 Ha BBIYMCICHUS U JI0KA3aTEIILCTBAY.

2.COAEP)KAHUE KYPCA
MATEMATHKA. AVI'EBPA. TEOMETPUA

Harypaabnble 4mceaa. Harypanenbii  psan. JlecAtnyHas  cucreMa  CUMCIICHUS.
Apudmernueckue JeMCTBUS ¢ HaTypalbHbIMU unciaamMu. CBoWicTBa apuMETHUECKUX JIEHCTBUH.
CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIIEM.

UrcnoBbie BRIpAKESHHsI, 3HAYEHHE YUCIOBOTO BhIpakeHUs. [lopsaok NeicTBHl B YMCIOBBIX
BI)Ipa)KCHI/ISIX, HUCITIOJIB30BaHUC CK06OK. PeHICHI/IC TCKCTOBBIX 3a1a4 apI/I(l)MCTI/I‘-ICCKI/IMI/I
cnocobamu.

I[eJ'II/ITeJ'II/I H KpaTHBIC. CBoiicTBa u IIpU3HAKH ACIIMMOCTH. HpOCTBIC 1 COCTAaBHBIC YHCJIA.
Paznoxenue HaTypaJIbHOTO YHCJIa Ha IPOCTHIC MHOXKUTCIINU. JICJ'IGHI/IG C OCTaTKOM.

JApoou. OObikHOBeHHBIE ApoOU. OCHOBHOE CBOMCTBO apoOu. CpaBHEHHE OOBIKHOBEHHBIX
npoOeit. Apugpmernueckue AEUCTBUS ¢ OOBIKHOBEHHBIMH ApoOsiMu. HaxokaeHue vacTtu ot
IEJIOTO U LEJIOTO TI0 €T YacTH.

Hecstuunbsle apoou. CpaBHeHHE NECATHUHBIX Apobel. Apudmernyeckue IeHCTBUS C
necaTHYHbIMU ApoOsimu. IlpencraBieHue necsiTMUHON ApoOM B BUAE OOBIKHOBEHHOH IpolOu u
OOBLIKHOBEHHOH B BUJIE JECATUIHOMN.

[IponieHTHI; HaXOXJEHHE NPOLEHTOB OT BEIMYMHBI W BEJIWYMHBI IO €€ IMPOLEHTaM.
OTHolleHWE; BBIpAXXEHME OTHOLIEHUS B MpoleHTax. lIpomoprus; OCHOBHOE CBOWCTBO
MIPOTIOPLIUH.

Pemennie TekcTOBBIX 33714 apu(PMETUUECKUMU CIIOCOOAMHU.
Panmonanbubie umciaa. IlonoxkurenbHble M OTPULIATEIBHBIE YHMCIA, MOAYJIb YHCIA.
MHoxecTBO 1eNnbIX uucesl. MHOXKECTBO pallMOHAIbHBIX YHCET; PAlMOHAIBHOE YHCIO Kak



OTHOIIIEHHE M/N, T1Ie m — LeNoe Yuciio, a N — HaTypaibHoe. CpaBHEHHE PAIMOHATBHBIX YHCEIL.
Apudmerndeckue OEUCTBUS C paldOHANBHBIMH uuciaamMu. CBolcTBa apu(METHUECKHUX
nerictBuii. CTENEHD C LENLIM ITI0KA3aTEIEM.

JeiictBuTenbHbIe Yucaa. KBaaparHelii KopeHb U3 unciia. Kopenb Tperbeil crenenu. Ilonstue
00 uppanuoHaIbHOM YKciie. MppalroHanbHOCTh YKCIa U HECOU3MEPUMOCTh CTOPOHBI M TUarOHaIIN
kBagpara. JlecaTuunble NpUOIMKEHUS HPPALMOHAIBHBIX 4YKCel. MHOXECTBO J1eWCTBUTEIIbHBIX
4ycell; IMpPEICTaBICHHE JIEHCTBUTENIBHBIX YHUCENl OECKOHEYHBIMH JAECATUYHBIMU JIPOOSMHU.
CpaBHeHME IEUCTBUTEIBHBIX YHCEIL.

Koopaunarnas npsimasi. 3o00paxkeHue 4ucesl TOYKaMU KOOPAUHATHOM mpsimoii. UucioBbie
MIPOMEXYTKH.

N3mepenusi, npudmkeHusi, oueHkH. Pazmepsl 00BEKTOB OKpyxkaromiero mupa (0T
3JEMEHTapHBIX YacTUll 10 BcelleHHOM), IIMTENBHOCTh MPOIECCOB B OKPYXKAIOIIEM MHUPE.
Briaenenne MHOKUTENS — CTENEHU JECATU B 3aIIMCH YHCIIA.

[TpubnnxEéHHOE 3HaYeHHE BETMYMHBI, TOYHOCTh NpuOmxKeHus. OKpyrieHne HaTypalbHbIX
qucell U IeCATUYHBIX IpoOeil. [Ipukuaka u oleHka pe3yabTaToOB BbIYUCICHU.

Aaredpanyeckne BbIpaxkeHHsl. DykBeHHbIE BbIpaKEHHUS (BBIPAKEHUS C MEPEMEHHBIMU).
YucnoBoe 3HadeHHE OYKBEHHOIO BblpakeHHUs. JlomycTuMble 3HAUYEHUS IEPEMEHHBIX.
[ToncranoBKka BBIpaXEHHUH BMECTO TepeMeHHBIX. [IpeoOpa3oBanne OyKBEHHBIX BBIPAKCHHUN Ha
OCHOBE CBOMCTB apupMeTHUeCKUX AeicTBUI. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. TOXAECTBO.

CreneHp ¢ HaTypajJbHbIM IOKa3zaTeneM U e cBoicTBa. OIHOWIEHBI M MHOTIOYJICHBI.
Crenenp MHorowieHa. CrojkeHue, BbIUUTAHUE, YMHOXEHHE MHOTOWIEHOB. MOOpMyIibl
COKpAIEHHOI'O YMHOXEHHS: KBaJpaT CYMMbl M KBaapaT pa3HocTH. PopMmyna pa3HOCTH
kBazpatoB. [IpeoOpa3zoBaHue 11€JI0T0 BbIpaKE€HUSI B MHOrOwIeH. Pa3jiokeHre MHOrOWIEHOB Ha
MHOKHATEIU. MHOTrOWIEHB! ¢ 01HOM nepeMeHHoil. Kopenb MHorowieHna. KBagpaTHbiil TpEXWIIEH;
pa3ioKeHue KBaJApaTHOro TPEXUWIEHa Ha MHOXKHUTEIH.

Anrebpanyeckass JpoOb. OcCHOBHOE CBOMCTBO anreOpanueckoil apobu. Croxxenue,
BbIUUTAHUE, YMHOXEHHUE, JeJeHne anredpandeckux apodeil. CTeneHb ¢ LENbIM MoKa3aTeneM U
€€ CBOICTBA.

PannonanbHble BeIpaskeHUs U UX Npeodpa3oBanus. JlokasaTenbcTBO TokAeCcTB. KBagpaTHbie
kopHu. CBoiicTBa apudMeTHUECKUX KBAApaTHBIX KOpPHEH M HX TNPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUI 1 BBIUUCICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ ogHoil nepemeHHoi. KopeHnb ypaBHeHus. CBONCTBA YHCIOBBIX
paBeHCTB. PaBHOCHUIIBHOCTD ypaBHEHUH.

Jluneitnoe ypaBHeHue. KBanpaTHoe ypaBHeHHe: ¢popMyiia KOPHEH KBaJpaTHOTO ypaBHEHHUSI.
Teopema Buera. Pemienue ypaBHEHUH, CBOIAIIUXCS K JMHEHMHBIM M KBagpaTHbIM. lIpumepsl
perieHus: ypaBHEHHH TpeTheld W YeTBEPTOM cTemeHed. Pemienwe npoOHO-parmoHaIBHBIX
YPaBHEHHUH.

YpaBHeHHE ¢ IBYMs II€pEMEHHbIMU. JIMHEHHOE YypaBHEHHE C [BYMs II€PEMEHHBIMU,
IIPUMEPBI PELICHNS YPABHEHU B LIEJIBIX YHCTIAX.

Cucrema ypaBHEHHMI c AByMs IepeMeHHbIMU. PaBHocuiIbHOCTH cucteM. CHCTEMBI JIBYX
JIMHEUWHBIX YPAaBHCHUH C JABYMs IIEPEMEHHBIMHU; PELICHHUE IIOJCTAHOBKOW M CIIOKECHHEM.
[IpuMeps! perieHns: CUCTEM HETMHENHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU.



Pemienne TeKCTOBBIX 3a/1a4 alreOpanyeckKuM CriocoooM.

JlekapTOBbI KOOPAWHATHI HA TIOCKOCTH. 'paduueckast uHTEpHpeTanus ypaBHEHUS C ABYMs
nepeMeHHbIMU. ['pauk TMHEHHOro ypaBHEHUs ¢ IByMs NI€PEMEHHBIMU; YII0BOM K03(duimeHt
NpsSIMOii; yCIIOBHE MapayuIeTbHOCTH NPAMBIX. ['paduku mpocTeHmx HETUHEHHBIX YpaBHEHHIMA:
napabosna, runep6oia, oKpykKHOCTb. ['paduueckas MHTepHIpeTalusi CUCTEM YpaBHEHUN C ABYMs
IIEPEMEHHBIMHU.

HepaBencrBa. HucnoBsle HEpaBEHCTBA U UX CBOMCTBA.
HepaBenctBo ¢ ogHol nepemeHHON. PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHEHbIE HEPABEHCTBA
¢ onHoM nepemeHHou. KBagparusie HepaBeHcTBAa. CUCTEMBI HEPABEHCTB C OJJHOM MMEPEMEHHOM.

@®yuxkuuu. [lpumepsl  3aBUCHMOCTEH; mpsiMas  NPONMOPIUOHAIBHOCTh,  OOpaTHas
IIPONOPLMOHAIBHOCTh. 3aZlaHUe 3aBUCUMOCTEH (opMysiaMH; BBIUMCIEHUS 1O (opMysaMm.
3aBUCUMOCTH MEXIy BenuyuHaMu. [Ipumepsl TpaduKOB 3aBUCHMOCTEH, OTpa)XKaroIIuX
peaJIbHBIE NIPOLIECCHI.

YucaoBble GyHkuuu. [lonstue ¢ynkumum, oOnacTe NpUMEHEHHs U 00JacTh 3HAYEHUS
¢bynkuuu. CriocoOs! 3aganust pyHkuuu. ['paduk Gynkiun. CBoicTBa (HYHKIMH, HX OTPa)KEHUE
Ha rpaduke. OyHKIMH, ONHMCHIBAIOIINE TPAMYIO U 00pPAaTHYIO MPONOPIUOHAIBHBIE 3aBUCUMOCTH,
ux rpaduku U cBoiicTBa. JIuneiHas ¢pynkuus, e€ rpaduk u cBoiictBa. KBagpaTnunas ¢yHKIus,
e€¢ rpadguk u cpoiictBa. CremneHHble (QYHKIMM C HAaTypaJlbHBIMU IOKazaTelsiMM 2 U 3, HX
rpaduKu U CBOMCTBA.

YucnoBblie mociaenoBaTelbHOCTH. [loHsATHE YMCIOBOI mOCIEI0BAaTENbHOCTH. 3ajaHue
MOCIIEI0BATEIBHOCTH PEKYPPEHTHOM popmynoit u popMyIoit n-ro uiaeHa.

Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyibl n-ro yieHa apupMeTHIecKon
reOMETPUUYECKON MpOrpeccuil, CyMMbl NEpBBIX K-X WIEHOB. M300pakeHne YiIEHOB
apu(pMeTHYECKOH U TEOMETPUYECKOM NpOrpeccuil TOoYKaMH KOOPAMHATHOM IJIOCKOCTH.
JIuHEeMHbIN U SKCTIOHEHIMANBbHBIN pocT. CI0KHBIE TPOLIEHTHI.

OnucareabHas cratuctuka. [IpeicrtaBieHue MaHHBIX B BUIE TaONHI], JUArPaMM,
rpadukoB. CnyyaiiHas HW3MEHUMBOCTh. CTAaTUCTHYECKHE XapaKTEPUCTHKU HaOOpa MaHHBIX:
cpennee apudMeTHYECKOe, MeJIWaHa, HauOoJbIlee W HAUMEHbIIEe 3HAYCHHS, pa3Max.
[IpencraBienre o BLIOOPOUYHOM HCCIETOBAHUU.

Cay4aiinbie cOOBITHSI M BepPOSAITHOCTB. lloHATHE O cilydallHOM OIBITE U CIy4YailHOM
coOpiTuH. YacTora ciydailHOro coObITHsA. CTaTUCTUYECKUH MOAXOJ K MOHSTHIO BEPOSTHOCTH.
BeposiTHOCTM  NPOTUBOIOJIOKHBIX ~ COOBITHHA. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHSL.
Kitaccuueckoe ornpeneneHue BEpOsTHOCTH.

KomOunaropuka. Pemenune  KOMOMHATOpHBIX  3amad  mepedOpoM  BapHAHTOB.
Komb6unaropHoe npasuiio ymHoxeHus. [lepectaHoBKH U pakTOpHall.

Harasignass reomerpusi. Harnsansle npencrabienus o ¢urypax Ha IUIOCKOCTHU: TpsiMas,
OTpPE30K, JydY, YIrOj, JIOMaHasi, MHOTOYIOJIbHHUK, OKPYXHOCTb, Kpyr. UYeTbIpEXyroybHUK,
MPSIMOYTOJIbHUK, KBaJpaT. TpeyroibHUK, BUABI TPEYTOIbHUKOB. [IpaBUIbHbIE MHOTOYTOJBHUKH.
B3aumHoe pacnonoxeHue IBYX MpSIMBIX, JBYX OKPYXHOCTEH, MNPSMON M OKPYKHOCTH.
N306paxenune reomeTpuueckux GUryp U ux KoHpurypamui.

JlnuHa otpeska, joMaHod. Ilepumerp MHOroyronbHuka. EQuHUIBI M3MEpEHUs [JIMHBI.
N3mepenne NiuHbI 0Tpe3Ka, IOCTPOCHUE OTPE3Ka 3aJaHHOH JJIUHBI.



Bunsl yrnos. I'pagycHas Mepa yrma. M3mepeHue M IOCTpPOCHUE YIVIOB C IIOMOIIBIO
TpaHcnopTupa. buccekrpuca yrina.

[lonarue momanu GUrypsl; eIMHULBI U3MepeHus momaau. [lnomans npsiMOyroiabHUKA,
kBagpara. [Tpubmmxénnoe maMepenue miomany ¢Guryp Ha kietdaToil Oymare. PaBHOBenukue
¢burypsl. Pazpe3anue u cocraBieHne reoMeTpUYECKUX QUTYp.

Harnsaaeie nmpencraBieHus 0 MIPOCTPAHCTBEHHBIX (purypax: KyO, napasienenurne, npusma,
nupaMua, map, cgepa, kKonyc, nuauaap. M3o0paxenne npoctpancTBeHHBIX (uryp. Ipumepsr
ceueHuid. Mmuororpannuku. IlpaBunbHble  MHOrorpaHHuku. Ilpumepsl  pa3BEPTOK
MHOTOTPaHHHUKOB, IIMJIMHIPA U KOHYyca. M3roToBneHne Moeneii mpocTpaHCTBEHHBIX QUTYP.

[Tonsitne 00béMa; enuHUIBI 00BEMA. OOBEM MPSIMOYrOIBLHOTO MapajUieienuena, Kyoa.
[Tonsitue o paBeHcTBe Quryp. LleHTpanbpHast, oceBas ¥ 3epKaibHas CAMMETPHHU.

N3o0paxkeHne CUMMETPUYHBIX QUTYD.

I'eomerpuueckue ¢urypsl. [Ipsmeie u yrnsl. Touka, npsmas, iockocTb. OTpe30K, Jyd.
VYron. Buael yrinos. BepTukaiibHble 1 CMEXHBIE YTIJIbl. buccekTpuca yria.

[TapamteneHble U nepecekaromuecss npsmele. llepnenaukynspHeie npsmele. Teopemsl 0
[IapaJUIEJIBHOCTH U NEPHEHAUKYISIPHOCTH NpsAMBIX. [lepneHaukynsap M HakJIOHHAs K IPSIMOM.
CepenuHHBIN IEPIEHAUKYIISIP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBoiicTBa OHCCEKTPUCHI yIjda U CEpPEeMHHOIO
NIEPIEHIUKYIISIPA K OTPE3KY.

TpeyronbHuk. BbicoTa, MeauaHa, OuccekTpuca, CpenHss JHMHHUS TPEYroJbHUKA.
PaBHOOeipeHHbIE M PABHOCTOPOHHUE TPEYTOJILHUKU; CBOMCTBA M IPU3HAKU PaBHOOEIPEHHOTO
TpeyroiabHuka. IIpusHaku  paBeHCTBa  TpEyrojbHUKOB. HepaBeHCTBO  TpeyrosibHHKA.
CooTHoOIIEHNsT MEXAY CTOPOHaMHM M yrjiamMHu TpeyrojapHuka. CymMMa YIJIOB TpEYroJbHUKA.
Buemnue yriel TpeyronbHuka. Teopema @aneca. [lonodue Tpeyronbaukos. [Ipu3naku nogolus
TpeyroibHUKOB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC OCTPOTO Yyrja
MPSIMOYTOJIBHOTO TpeyrosibHUKa U yrioB oT 0 no 180°, npuBeneHue k octpomy yriy. Pemenue
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. (OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. DOpMyIbI,
CBSI3BIBAIOIIME CHUHYC, KOCHMHYC, TaHI'€HC, KOTAHI€HC OJIHOIO M TOro e yria. PemieHue
TPEYrOJIbHUKOB: TEOpEMA KOCUHYCOB U TEOPEMA CUHYCOB. 3aMeUaTeNIbHbIE TOUKU TPEYTOJIbHUKA.

UYersipéxyronsHuk. IlapamnenorpamMmM, ero cBolcTBa M Ipu3Haku. [IpsAMOyronbHUK,
KBaJpaT, poM0, UX CBOMCTBA U mpu3HaKu. Tpanenus, cpeHss TMHUS TPaNeLHH.

MHOFOerJ'II)HI/IK. BI)IHYKJ'ILIG MHOTI'OYT'OJIbHUKH. CYMMa YIJjioB BBIITYKJIOTO
MHOT'OYT'OJIbHUKA. HpaBI/IJ'IBHBIe MHOT'OYT'OJIbHUKH.

OxkpyxHocTb 1 Kpyr. [yra, xopna. Cextop, cermeHT. LleHTpanbHbIN yroil, BOMCaHHBIA YTOJ;
BEJIMYMHA BIIMCAHHOIO YyIVIa. B3auMHOE pacronokeHue mpsSMOM U OKPYXKHOCTH, JBYX
OKpykHocTel. KacarenbHas n ceKyias K OKpYKHOCTH, UX CBOMCTBA. BrincaHHbIE U ONHCAHHBIE
MHOTOYroJbHUKH. OKpY>KHOCTb, BIIUCaHHAsI B TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCAHHAsI OKOJIO
TpEeyroJibHUKA. BrircaHHbIe 1 ONMCAHHBIE OKPYKHOCTH MPAaBHJIBHOIO MHOT'OYTOJIbHUKA.

I'eomeTrpuueckue npeodpazoBanus. [lonstue o paBenctse ¢uryp. [loHsaTue o ABUKEHUHU:
oceBasi W LEHTpalbHAs CUMMETPHHM, MapajuIeNbHbIi mepeHoc, nmoBopot. Ilonarue o momobum
(Gburyp u roMOTETHH.

Pemienue 3a1a4 Ha BBIYMCIICHHE, JOKA3aTEIBCTBO U IOCTPOCHUE C MCIIOJIb30BAaHUEM CBOWCTB
U3YyYEHHBIX (uryp.



HN3mMepeHue reoMeTpuuYecKHX BeJUWYHH. J[muHa otpe3ka. PaccrosHue OT TOYKH 10
psAMOM. PaccTosiHue Mexay napajiebHbIMU IPSIMBIMH.

IIepumeTp MHOIOYTrOJIBHHKA.
JlMHa OKPYKHOCTH, YUCJIO T, AJIMHA TYTH OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEX]y BEJIMUYMHONM LIEHTPAIBLHOTO YIJla U JUTMHON AYTH
OKPY>KHOCTH.

[MonsTre twomamu TUIOCKUX (uUryp. PaBHOCOCTaBJIICHHBIE W pPAaBHOBETUKHE (DHUTYPHI.
[Tnomane npsmoyronsHuKa. [1n01maau mapamiensorpamma, TpeyrojabHUKa U Tpanenun. [Lomanp
MHoOroyroiapHuKa. [lmomans kpyra u miomane cektopa. COOTHONIEHHE MEXIY IUIOMIAISIMH
MoA0OHBIX (uryp.

Pemienue 3a1a4y Ha BBIYKMCICHUE U JIOKA3aTEIbCTBO C UCIOIb30BAHUEM U3YUEHHBIX (POpPMYII.
Koopannarel. Ypasaenue npsamoi. KoopanHatel cepeunbl otpe3ka. @opMmyiia pacCTOSIHUA
MEXIY ABYMS TOYKAaMU IIJIOCKOCTH. Y pABHEHHUE OKPYKHOCTH.

BekTopbl. Jlnmuna (Moxayns) BekTopa. PaBeHcTBO BekTOopoB. KosnimHeapHble BEKTOPHI.
Koopaunatsl BekTopa. YMHOKEHUE BEKTOpa Ha YMCIIO, CyMMa BEKTOPOB, Pa3jOKEHUE BEKTOpa
0 JIBYM HEKOJUTMHEApHBbIM BeKTopaM. CKallIpHOE MPOU3BEACHNUE BEKTOPOB.

TeopeTnko-MHOKeCTBEHHbIe MNOHATHSA. MHOXECTBO, JJIEMEHT MHOXECTBA. 3ajaHue
MHOXCECTB ICPCUHUCICHUCM JBJICMCHTOB, XapaKTCPHUCTUYCCKUM CBOMCTBOM. CTaHI[apTHI)IG
0003HAYCHHSI YHUCIIOBBIX MHOKECTB. [lycTO€ MHOXECTBO M ero oOo3HaueHue. [10MHOXKECTRBO.
OO0beHEHUE U TIEPECeUEeHNE MHOXKECTB.

Wnroctpanysi OTHOIIEHUH MEXly MHOXKECTBAMH C IIOMOILBIO 1uarpamm Diiniepa — BeHnHa.
JieMeHTHBI JIOTHKHU. OnpeneneHue. AKCMOMBI M TeopeMsl. JlokazarenscTBo. Jloka3aTenbCcTBO OT
npotuBHoOro. TeopeMma, oOpatHas faHHOM. [Ipumep n KoHTpIIpUMeEp.

[ToHATHE O PABHOCHIILHOCTH, CJIEJOBAHUH, YIOTPEOIECHNE JIOTHUECKUX CBSI30K eCcau... mo, 6
MOM U MOJILKO 6 MOM CIyyae, TOTUIECKUE CBA3KU U, UTU.

MartemaTtuka B HCTOpHMYecKOM pa3BuTuM. lcropus ¢opMupoBaHHsS TOHATUS YHUCHA:
HaTypajJbHbIE 4YHCIA, OPOOM, HEJOCTATOUYHOCTh PAllMOHAIBHBIX YHCEN JUI T'€OMETPHUYECKUX
U3MepeHuil, uppalnuoHagbHble yncnaa. CTapuHHbIe cUCTEMBI 3anucu uncen. [pobu B BaBumone,
Erunte, Pume. OTKpbITHE AeCATHUHBIX 1poOeil. CTapuHHBIE cucTeMbl Mep. JlecaTuuHbIe ApoOu

MeTpudeckas cucrema Mmep. IlosBnenue orpunartenbHbix yucen U Hyms. JI. Marannkwmid. JI
Diinep.

3apoxaeHue anaredpsl B Henapax apudmeruku. An-Xopeamu. PoxnaeHue OykBeHHOMH
cumBonuku. [1. ®epma. @. Buer. P. Jlekapt. McTopus Bormpoca o HaxoxxaeHUH GOpMyJT KOpHEH
anreOpandecKux ypaBHEHHH, HEPa3pelMMOCTh B pajJHKajiaX ypaBHCHHWM CTENEHHU, OOJbIIeiH
gyetelpéx. H. Taptanss, k. Kapnano, H. X. A6ens, D. ['anya.

N300perenne mMerosa KOOPIMHAT, MO3BOJISIOIIEIO MEPEeBOJUTh M€OMETPUUYECKHUE OOBEKTHI
Ha s3bIk anredpel. P. Jlekapt u II. depma. [Ipumepbl pa3nuyuHBIX CHCTEM KOOpJIMHAT Ha
IIJIOCKOCTH.

3anaya Jleonapno Iluzanckoro (@uboHauum) o kponukax, yucia dubonayun. 3amaya o
IaXMaTHOM JTOCKE.

Hcrokn Teopun BEpOSTHOCTEM: CTpaxoBoe Jeio, azapTHbie Urpsl. I1. depma u b. Ilackans.
. bepunymu. A. H. Konmoropos.



Ot 3emuiemepust k reometpun. [Iudarop u ero mrona. Panec. Apxumen. [locrpoerus ¢
MMOMOIIBIO IUPKYIIA U JIMHEHKH. HOCTpOGHI/Ie IMMPpaBUJIbHBIX MHOT'OYT'OJIbHUKOB.
Tpuceknus yrna. Kaaparypa kpyra. Y nBoenue kyoa. Mcropus uucia . 3010T0€
ceuenue. «Hauana» Epxnupa. JI. Diinep. H. U. JlobaueBckwii. Mcropus nsiroro
nocrynara. CopusM, napagoKchl.



3. TemaTnuyeckoe MJIaHUPOBAHHUE.

Koa-
BO
4aco
Ne ni/m Coaep:xkanue yueOHOro MaTepHaJa B
MaTtemaTHKa 5 KJjacc 5 yacos B Heneno, Bcero 170 yacos
1 HarypanbHplie uncia 20
2 CrnoxeHue ¥ BBIYMTaHUE HATypaJIbHBIX YUCEN 37
3 YMHOXEHUE U ACIICHUE HATYPAIBbHBIX YHCEIl 37
4 OOBIKHOBEHHBIE IPOOH 18
5 JlecsiTmunbie qpoow 48
6 [ToBTOpeHue u cucremMarn3anus y4eOHOTO MaTepuaa 10
MaremaTuka 6 Kiaace
5 yacoB B Hexemro, Bcero 170 gyacos
JlenumocTh HaTypaJIbHBIX YHCEIl 17
1
2 OOBIKHOBEHHBIE JIPOOH 38
3 28
OTHOIICHHS ¥ TPONIOPLIMH
4 72
PanmonansHble yncna u 1eWCTBUS HAJ HUMU
5 15
[ToBTOpEHME U cUcTeMaTH3aIMs Y4eOHOTO MaTepuaa
Auredpa 7 kiaace
SyacoB B Hefento -1 ueTBepTh. 3uaca B Henemo -2-4 yeTBepTu. Beero-120u
1 IToBTOpeHne MaTepuaia 6-ro Kiacca 4
2 JluHelHOe ypaBHEHHE C OJIHOM epeMeHHON 15
3 [lenpie BoIpaXKeHUs 55
4 OyHKIMH 12
5 CucreMbl TUHEHHBIX YPaBHEHHI C ABYMsI IEPEMEHHBIMHU 23
6 [ToBTOpEHME M CHCTEMaTH3allks y4eOHOro MaTepuaia 11
Auredpa 8 kiacc
Bcero 102 yaca
1 PanroHanbpHbIe BBIpaXKeHUs 44
2 KBaaparasie kopHU. J[eHCTBUTEIBHBIC YHCITA 25




3 KBampaTHbie ypaBHEHHS 26
4 [ToBTOpEHME M cUCcTeMaTH3aIs YICOHOTO MaTepraia 7
Auredpa 9 kiacc
Bcero 102 yaca
1 HepaBeHctBa 20
2 KBanparuunas hyHKIuUs 38
3 DJIeMEHTHI MPUKIAIHON MaTEeMaTUKU 20
4 [ToBTOpEHME U cUcTeMaTU3als YICOHOTO MaTepraia 10

I'eomerpus 7 kaacc (2-4 gerBepthb Bcero 50 4acoB)
1 HavanpHble reOMETPUYECKUE CBEJCHUS 7
2 TpeyroabHUKH 14
3 [TapannenapHbIe IPsSIMbIC 9
4 COOTHOIIICHHUS MEXJTy CTOPOHAMH M YIJIaMH TPEYrOJIbHUKA 16
5 [ToBTOpEHME pelIeHUE 33124 4
I'eomeTpus 8 kiaacc 68 yacon

YeThIpEX YTrOJIBHUKHU 14
2 ITnomwane 14
3 [TogoOHBIE TPEYTOIHHUKH 19
4 OKpy>KHOCTb 17
5 [ToBTOpEHME M cHcTeMaTH3alks Y4eOHOTro MaTepuaia 4

I'eomeTpus 9 kiaacc 68 yacon
1 BexTopsl 8
2 Meroa KoopArHAT 10
CoOTHOIICHUS MEXTYy CTOPOHAMU U YTIIaMH TPEYroJIbHUKA.

3 CkasisipHO€E TPOU3BENEHNUE BEKTOPOB 11
4 JlmHA OKPYKHOCTH M IIONIATb KpyTa 9
5 JIBmxenus 7
6 HavanpHble CBEJICHUS CTEPEOMETPHH 6
7 [Tpunoxxenue. O6 akcuomMax MJIaHUMETPUU 1
8 [ToBTOpEHME M cUCTeMaTH3AIMs Y4eOHOTO MaTepuaa 16
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