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OdenepanpHas pabovas mporpamMma Mo ydyeOHOMY mpenMery «MareMaTukay
(6azoBhBIli ypoBeHB) (TpenMeTHas oOnacTh «Martematuka u uHbOpMaTHKa») (manmee
COOTBETCTBEHHO — MpOrpamMmMa Mo MaTeMaTHKE, MAaTeMAaTHKa) BKITFOUAET TOSICHUTEIIbHYIO
3aIHCKY, COJIepKaHUE OOYy4YeHUs, IUIAHUPYEMbIE Pe3yIbTaThl OCBOCHHSI MPOTPAMMBI
0 MaTeMaTHKe, TEMaTHIECKOE IIAaHUPOBAHUE.

INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma mo mareMmartuke st oOywaromwuxcss S5-9 kiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B nmporpamme Mo MareMaTUKE YUYTEHbI WJIEU U MOJOXKEHUS
KoHuenuuu pa3Butusi MaTeMaTH4ecKOro oopa3oBanus B Poccuiickoii @eaepanuu.

[IpeameToM MaTeMaTUKU SBISIIOTCS (PYyH/IaMEHTAIIbHBIE CTPYKTYPbI HAIIETO MUPa —
MPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHbIE OTHOLICHUS (OT MPOCTEUIINX,
YCBAaMBAEMbIX B HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOUYHO CIIOKHBIX, HEOOXOJIMMBIX
JUTSL pa3BUTHS HAYYHBIX W MPUKIAIHBIX Ujeh). MaremaTrudeckue 3HaHus 00eCIeYnBaloOT
MOHUMAaHUE TPUHIMIIOB YCTPOMCTBA W UCIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTHE U  HMHTEPIPETALMI0 COIUAIBHOW, HSKOHOMHYECKOW, TMOJUTHYECKOM
uH(pOpMaIK, JaI0T BO3MOKHOCThH BBIMOJHATH PACUETHI U COCTABISATH AJITOPUTMBI,
HAXOJIUTh U IPUMEHSTH (POPMYIIBI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
U3MEPEeHUI U TOCTPOEHUM, YUTaTh MH(POPMAIIUIO, MPEACTaBICHHYIO B BUJE TaOJIHII,
quarpaMM U Tpa@uKOB, JKUTh B YCJIOBHUSX HEONPEACIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUH.

N3yuenue marematuku GopMupyer y oOydaromuxcs MaTeMaTHYECKUNA CTHUIIb
MBIIUICHUS, TTPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbikax. OOyuaromuecs
OCBaMBAIOT TaKWE TPUEMBI U METOJbI MBIIUICHUS, KaK WHAYKIUA WU JETyKIHUS,
000011IeHre ¥ KOHKpPETU3aIusl, aHallu3 U CUHTE3, KJIacCU(UKAIUS U CHUCTeMaTH3allus,
abctparupoBanue u aHaOrus. OOBEKTH MATEMAaTUYECKUX YMO3AKITIOUCHHH, TpaBUIa UX

KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX TTOCTPOSHUH, CTOCOOCTBYIOT
BBIPA0OTKE YMEHUs (OPMYITHPOBATH, 0OOCHOBBIBATH U JIOKA3bIBATh CYXKJICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIlUIeHHEe. M3yuenrne MaTteMaTuku obecrieunBaeT
dbopMHpoBaHUE AITOPUTMUYECKON KOMIIOHEHTBI MBIIIUICHUS] U BOCIIUTAHUE YMEHUI
JEUCTBOBATh 10 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC W
KOHCTPYHPOBaTh HOBBIC. B mporiecce pemeHus 3aa4 — OCHOBON yueOHOM ASATEILHOCTH
Ha YpOKaxX MaTeMaTHUKH — pa3BUBAIOTCS TBOPUYECKAS U MPUKIIATHAS CTOPOHBI MBIIIIJICHUS.
OOyuenue MaTeMaTuke 1aéT BO3MOXKHOCTh Pa3BUBATh y 00YYAIONIUXCS TOUHYIO,
parMoHANbHYI0O U WH()OPMATUBHYIO peub, YMEHHE OTOMpPATh HAWOOJIee TMOIAXOISIIHIE

SI3BIKOBBIC, CUMBOJIMYECKHE, TPAaUISCKUE CPEACTBA JJIS BBIPAKECHUS CYKICHUN U
HaTJISTHOTO UX MPEICTABIICHMUS.

[Ipn m3ydeHUM MaTeMaTHKH OCYIIECTBISIETCS OOIIEee 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JIEHCTBUTEIHLHOCTH, MPEJCTABICHUSIMU O TIPEIMETEe U METOJaX MAaTeMAaTHUKH,
WX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUSI MAaTEMAaTUKH JIJISl PEIICHUS] HAYYHBIX M MPUKIIAIHBIX 3a/1a4.
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[IpuoputeTHbIMH LEASIMH OOy4YeHHs MaTeMaTuke B 5—9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE IEHTPATBHBIX MAaTEeMATHYECKUX MOHATHH (YMCII0, BEIMYMHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpOATHOCTb, (PYHKIIHA), 0OECHEUUBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTHIECKOTO 00pa30BaHMs 00yJarOMINXCS;

MO/IBEICHUE OOyYarou[MXcsli Ha JOCTYIIHOM JJii HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KAIOIIEr0 MUpPA, MOHUMAaHWE MAaTEMaTUKH KaK 4acTu
o0IIeH KyJIbTYpHl YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0O0ydaromumxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3YYeHUIO0 MaTeMaTHUKU;

dopmupoBanrne (YHKIUOHATBHOW MaTEeMaTHUYECKOH TPaAaMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBJICHUS MAaTEMAaTUYECKUX TMOHSATHUNA, OOBEKTOB U 3aKOHOMEPHOCTEU
B pEaJbHBIX JKM3HEHHBIX CUTyalUAX U NPHU U3YYCHHH APYTHX YYEOHBIX MPEAMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIMpoBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTE€MAaTUYECKHE MOJEIH, MPUMEHITh OCBOCHHBIN
MaTeMaTUYeCKUi ammapar Uil peuleHUs [PaKTUKO-OPUEHTUPOBAHHBIX  3a7ad,
MHTEPHPETUPOBATh U OLICHUBATh NOJIyYEHHBIE PE3YJIBTATHI.

OcHOBHBIE TUHUH COZIEPKaHUS TPOTPaMMBI IO MaTeMaTHKe B 5—9 kiaccax: «Hucna
U BBIYHCICHUSN», «Anredpa» («Airedpandeckue BbIpAXKEHUS», «YpaBHEHHUS U
HEpaBEHCTBa»), « DyHKIMN», «I'eomerpus» («I'eomerpuueckue pUrypsl 1 ©X CBOMCTBaY,
«M3MepeHue TeoMETPUYECKUX BEIUYUH»), «BeposSTHOCTb M CTaTHCTHKa». JlaHHbBIE
JVHUM Pa3BUBAIOTCS MapajlieNbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JAPYTOM, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUU.

Copep:xaHue MporpaMMbl 0 MaTeMaTuKe, paclpeaenéHHOe 10 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TakUM O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MNPUHLUMHAIBHBIM
BonpocaMm  oOydaromigecss  OOpallaguch  HEOJHOKPATHO, YTOOBI  OBJIAJICHUE
MaTE€MaTUYECKUMHM TOHATHUSMU M HaBBIKAMU OCYIIECTBIIUIOCH IIOCJIEN0BATEIBHO U
MOCTYINATEIbHO, C COOMIOJEHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX TMpEeACTaBICHUI 00ydarolmuxcs,
pacimpsis v yriryossis e€, o0pasys MpoyHble MHOKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISE€TCS 00s13aTEIbHBIM Y4€OHBIM
IpeIMEeTOM Ha YpOBHE OCHOBHOTO oOuiero oOpazoBanus. B 5-9 kinaccax MaremaTnka
TPaIUIIMOHHO U3y4aeTCsl B paMKax CIEAYIONINX YIeOHBIX KYpCOB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpay (BKJIFO4as 3JIEMEHTHI CTATUCTHKU U
Teopun BeposATHocTer) u «l'eomerpusi». Ilporpammoii Mo MaTemMaTuke BBOJMUTCS
CaMOCTOSITENIbHBIN yueOHBINH Kypc «BeposITHOCTh M CTaTUCTHKAY.

OO1iee yMCIO YacoB, PEKOMEHIOBAHHBIX ISl M3Y4YEHHMs] MaTeMaTHKU (0a30BbIH
YpPOBEHBb) Ha YPOBHE OCHOBHOTO 0OO0IIero oOpaszoBaHus, — 952 wyaca: B 5 Kjacce —
170 gacos (5 yacoB B Hezeno), B 6 kimacce — 170 vacos (5 yacoB B Heneno), B 7 Kiiacce —
204 gaca (6 yacoB B Hejiento), B 8 kiacce — 204 gaca (6 yacoB B HeJeN0), B 9 kiacce —
204 vaca (6 yacoB B HEJICIIO).
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOT O OBILIEI'O OBPA30OBAHUA

M3yueHue MaTeMaTHKU Ha YPOBHE OCHOBHOIO OOIIEr0 0Opa3oBaHMs HAIpaBJICHO
Ha JOCTIKCHHE OOYYAIONUMUCS JIMYHOCTHBIX, METANpPEAMETHBIX M IPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJITATOB OCBOCHUS YI€OHOTO TIPEMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE  pe3yJbTaTbl  OCBOGHHMS  IPOrpaMMbl IO  MaTeMaTHKe
XapaKTEepU3YIOTCS:

1) maTpuoTHYeCKOe BOCITUTAHHUE:

MPOSBICHUEM HMHTEpEca K IPOULJIOMY M HACTOSIIIEMY POCCHUMCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTHXKEHUSM POCCUHMCKHX MAaTE€MAaTUKOB U POCCHUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHXKEHHH B JIPYIUX HayKax H
MIPUKIIAJIHBIX cdepax;

2) rpaxIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00s13aHHOCTEHN I'paXkIaHWHA U peajn3aliy ero mnpas,
NPEACTABICHUEM O MATeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3JIMYHBIX
CTPYKTYP, SIBICHUN, IPOLEAYP IPaKIAHCKOT0 001IeCTBa (HallpuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXXICHHIO ASTHUECKHX HpOOJIEM, CBA3aHHBIX C IPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHHM HayKH, OCO3HAHHMEM Ba)XKHOCTH MOPAIbHO-3TUYECKHUX
IPUHIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAHOBKOM HA AaKTMBHOE Yy4YyacTHE B pEIICHHUM MPAKTUYECKUX 3a7ad
MAaTeMaTUYECKOW  HAIPABICHHOCTH, OCO3HAHUEM  BAXXHOCTH  MAaTEMaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHWHM BCEH JKU3HU [JIsl YCHEIMHOW Mpo¢eCcCHOHAIBHON
NESATEIbBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPpOM U
MOCTPOEHUEM HHIUBUJIYAIIBHOW TPAEKTOPUU OOpa30BaHUS U IKU3HEHHBIX IUIAHOB
C y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3cTeTHYECKOEe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAILHOMY M JCTETHYECKOMY  BOCIIPHMSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3ajad, pPEHmICHUH, pPAacCYKICHHH, YMEHHIO BHJIEThH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpHEHTAIMEN B IEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HaYYHBIX MIPEICTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4eJOBeKa, MPHUPOIbI M OOIIeCTBa,
MOHUMaHHEM MaTEMaTHYECKON HAyKH Kak c(hephl YeTOBEUECKOM MeATEILHOCTH, TAllOB
e€ pa3BUTHA M 3HAYMMOCTH JUIS PA3BUTHS LMBUIM3AIMH, OBJIAJACHHUEM  SI3BIKOM
MaTeMaTHKH M MaTeMaTHYECKOH KyJIbTYPOH KaK CPEICTBOM ITO3HAHHUS MUDA,
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OBJIaACHUCM HpOCTCﬁIHHMH HaBBbIKaMH I/ICCJIGI[OBaTeHBCKOI\/II ACATCIIBHOCTH,

6) pusnueckoe BocnuTanme, (opMHpOBaHME  KYJbTYPbl  3I0POBbSI W
IMOLMOHAJBHOIO 0J1Ar OOy YHs:

TOTOBHOCTBIO IPUMEHSITh MaTeMaTUUECKUE 3HAHUSI B MHTEpPECaxX CBOETO 3710POBBS,
BEJICHUS 3/I0pOBOro 00pa3a KW3HHU (340pOBOE IMUTAaHHUE, COATAHCHUPOBAHHBIN PEKUM
3aHATHUN U OT/bIXA, PETYIIApHas pu3nYecKas akKTUBHOCTD), CHOPMHUPOBAHHOCTHIO HABbIKA
peduiekcun, TpU3HAHHEM CBOEro MpaBa Ha OMMOKY M TaKOro >kK€ IpaBa Jpyroro
YeJIOBEKa;

7) ’IKOJI0THYECKOE BOCITUTAHME:

OpUEHTallMed Ha TPUMEHEHUE MaTEeMaTUYECKUX 3HAHUW i1 pElIeHHs 3ajad
B 00JIaCTH COXPAHHOCTHU OKPY>Karollel cpeiibl, MIaHUPOBAHUS TTOCTYIIKOB U OLIEHKH HUX
BO3MOYKHBIX TIOCIIEACTBUNA JJII OKPY’KaloIIEW Cpenbl, OCO3HAHHWEM TIJI00AIBHOIO
XapakTepa dKOJIOTHUECKUX MPoOJIeM U IMyTeil X peleHus;

8) amanTanys K H3MEHSIOIIAMCS YCJIOBHSIM COLHATBHOI M PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONMPEAECIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYIO JEATECIbHOCTh, B TOM YHCJIE yMEHHUE
YUUTHCS y APYTUX JIIOACH, TPUOOpeTaTh B COBMECTHOM JIESTEIIbHOCTH HOBBIC 3HAHUS,
HAaBBIKM U KOMIIETEHIIUH U3 OMBITA IPYTHX;

HEO0OXOIUMOCTHIO B (POPMUPOBAHUN HOBBIX 3HAHUI, B TOM 4Yucie (HOPMYIUPOBAThH
U], TIOHSITUS, TUTIOTE3bl 00 O0OBEKTaX U SABJICHUSAX, B TOM YKCIIC paHEE HE U3BECTHBIX,
OCO3HaBaTh JEeMUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U IEUCTBUS, POPMYJIMPOBATH U OLICHUBATh PUCKH U TTOCJIEICTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbTaTte ocBOSHUS IPOrpaMMBbI TT0 MaTeMaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMupoBaHbl METapeAMETHBIE Pe3yJIbTaThl,
XapaKTEPHU3YIOIIUECS OBJAJCHUEM YHUBEPCATbHBIMHA TIO3HABATEIBHBIMH JCHCTBUSMH,
YHUBEPCATbHBIMM ~ KOMMYHUKATUBHBIMU  JICUCTBUSIMU U yYHUBEPCAIbHBIMU
PETYISATUBHBIMU JACHCTBUSMU.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACHCTBUS
ba3oBble Joru4yeckue AeHCTBUA:

BBIABJIATL MW XapPaKTCPU30BATh CYIICCTBCHHBLIC TIPU3HAKKM MATEMATHUUYCCKUX
OOBEKTOB, TOHSTUH, OTHOIICHUN MEXIy MOHITHSIMHU, (GOPMYIUPOBATH OIMpEaACIICHUS
HOHS[THfI, yCTaHaBJIMBATb CymeCTBeHHBIfI IIPHU3HAK KJ'IaCCI/I(l)I/IKaI_[I/II/I, OCHOBAHUA
JUTs1 0000IIIEHNs U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIH3a,;

BOCIIPHUHUMATh, GOPMYITHPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPAUTEIHHBIC
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U OTpULIATEIbHbIC, €IUHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBIABJISITh MAaTEMAaTHYECKME 3aKOHOMEPHOCTH, B3aUMOCBA3M U IPOTHUBOPEYUS
B (axTax, [aHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX, MpeiaraTb KpUTEPUU
JUISl BBISIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;

JIEJIaTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUCHHUH, YMO3AKIOYEHUH 110 aHAJIOTUH;

pa3OupaTh JOKa3aTeJbCTBA MATEMAaTUYECKUX  YTBEPXKACHHU  (MpsMble H
OT HOPOTUBHOIO), MPOBOAUTH  CAMOCTOATEIBHO  HECJIOXHBIE JOKAa3aTeJIbCTBA
MaTeMaTHYECKUX (PaKTOB, BBICTPAUBATh APTyMEHTALMIO, IPUBOJUTH NPUMEPHl U
KOHTPIPHUMEPBI, 000OCHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh croco0 perieHus ydeOHOH 3ajaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BEIOMpaTh HanboJee MOIXOIANINNA C YyYETOM CaMOCTOSITENIbHO BbIIECTICHHBIX
KpUTEPHUEB).

ba3zoBble uccienoBarebCKue 1eHCTBUA:

UCIIOJIBb30BaTh BOMNPOCHI KAaK HCCIEIOBATEIbCKUNA HWHCTPYMEHT IO3HAHUS,
dbopMyIHpOBaTH BOMPOCH], PUKCUPYIOIIKE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOATEIIBHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OpPMHPOBATh TMIIOTE3Yy, apIyMEHTHUPOBATh CBOIO
MO3UIINIO0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IJIaHY HECIIOXHBIN SKCIIEPUMEHT,
HEOOJIBIII0E UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYECKOro OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOIi;

CaMOCTOSITENIbHO (hopMynHpoBaTh O0OOOIIEHUS U BBIBOABI IO pe3yjbTaTaMm
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTh IMOIYYEHHBIX
PE3yNbTATOB, BHIBOJOB M 0000IIEHNUI;

IPOTHO3UPOBATh BO3MOXXHO€ pa3BUTHE Mpoliecca, a TakKe BbIJABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSIX.

Pa6ora ¢ undopmanueii:

BBISIBJISITH ~ HEIOCTATOYHOCTb M M30BITOYHOCTh  MH(QOpPMAIMH,  JAHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHs 3aa4uH;

BBIOMpPATh,  AHAJU3UPOBATh,  CHUCTEMATU3UPOBaTH W  UHTEPIPETUPOBATH
UH(GOPMALIMIO Pa3IMYHBIX BUAOB U (OPM IpE/ICTaBICHMUS;

BBIOMPATH (POpMY MpeacTaBIeHUs MH(DOPMALIUU U WILTIOCTPUPOBATH pelIaeMble
3aJjauM CXeMaMH, JuarpaMMaMu, MHOM rpaduKkoil 1 uX KOMOUHAIMSIMU;

OLICHHMBATh HAJA&KHOCTh MH(POPMALIMU MO KPUTEPHSIM, TPEUIOKEHHBIM YUUTEIEM
WM CPOPMYJIMPOBAHHBIM CaAMOCTOSITENIBHO.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁnble JeHCTBUS:

BOCIPUHUMATh U (POPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOILEHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
Y IMCbMEHHBIX TEKCTAaX, JaBaTh IIOACHEHUS 110 X0y PEIIEHUS 3a1a4l, KOMMEHTUPOBATh
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MOJIyYEHHBINA PE3YJIbTaT;

B XoAe OOCYXIeHHus 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBI,
npo0JIeMbl, pelaeMoi 3a/a4uu, BbICKA3bIBaTh WJIEH, HALIEJICHHBIC HA MOMCK PELICHMUS,
COMOCTAaBIISAITh CBOM CYXIEHUS C CYXICHUSIMU JAPYTHX YYaCTHHUKOB JIMAjora,
oOHapyXMBaTh pa3jilyuue U CXOJCTBO MO3ULMH, B KOPPEKTHON Gopme (popMyIupoBaTh
pa3HOIJIacus, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJbTaThl PEIICHUA 3a7aud, SKCIEPUMEHTa, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOATENbHO BBIOMPATh (OpMaT BBICTYIUIEHUS C Y4YETOM 3ajad
NPE3EHTalNU U OCOOEHHOCTEN ayIuTOPHH;

IOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAIbHON paOOThI
IPU PEIICHUN y4eOHBIX MaTeMaTHUECKHX 3a71a4;

OPUHUMATh LE€Jdb COBMECTHOM JESITENBbHOCTH, IUIAHUPOBATh OPIraHU3ALMIO
COBMECTHOI paboThI, pacipeneisaTh BUAbl padoT, 10rOBapUBaThCs, 00CYkKAATh MPOLIECC
U pe3yibTaT paboThl, 000011aTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B TPYMHIOBBIX (hopmax padoTel (0OCyXIeHHs, OOMEH MHEHHSIMH,
MO3TOBBIE IUTYPMBI U IPYTHUE), BHIIOJIHATH CBOIO YAaCTh padOThl U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOLIUI
OPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

PerynsitTuBHble YHUBEpPCAJbHbIC Y4eOHbIC TCUCTBUS
Camoopranusamnus:

CaMOCTOSITEIBHO COCTABIIATH IUIaH, JITOPUTM PEUICHHs 3a1aud (MM €ro 4acTb),
BBIOMPATh CIOCOO peIIeHHsS C Y4ETOM HMEIONIMXCS pEeCypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIMIEHUH C YYETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb:

BIIAZIETh CIOCOOAMHM CaMONPOBEPKH, CAaMOKOHTPOJS TMpolecca U pe3yJbTaTa
pELIeHNs] MaTEMaTHYECKOM 3aauH;

OPENBUIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTh IPH PEIICHHM 3a/ayH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENBbCTB, HANJAEHHBIX
OLLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa JIE€ATEIIbHOCTU TOCTABICHHOW LIEIU U
YCIIOBUSIM, OOBSICHATh MNPUYMHBI JTOCTHOKEHHS] WJIM HEAOCTMKEHUS UEIH, HaXOJUTh
OLIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3ysbTaThl OCBOEHHUS MPOrPAMMBI IO MAaT€MaTUKE MPEACTaBICHBI
1o rojiaM o0y4eHus B CIEAYIOIINX pa3jiesiax MporpaMMbl B paMKaX OTJIEIbHBIX yU4EeOHBIX
KypCOB: B 5—6 kjaccax — Kypca «Maremarukay, B /-9 kiaccax — KypcoB «Amnredpay,
«I"'eomeTpus», «BepOSITHOCTD U CTATUCTUKA.
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®EJIEPAJIBHASI PABOUYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

INOACHUTEJIBHAA 3AIITMCKA

[IpuopureTHbiMU TeIMU OOydYeHHsI MaTeMmaThuke B S5—6 Kiaccax SBISIOTCS:
MPOIoJDKEeHNE (DOPMHUPOBAHUS OCHOBHBIX MAaTEMATHYCCKUX TOHSITHH (YHCIIO,
BEeNMYMHA, TreoMeTpuueckas ¢urypa), o00eCneyuBaOmMUX MPEEeMCTBEHHOCTh H

NEPCIIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHus 00y4YaIOTNXCS;

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEIbHON AaKTHUBHOCTH, HMCCIEAOBATEIbCKUX YMEHHM, MHTEpeca K H3YyUEHHUIO
MaTEeMaTUKHU;

noJiBe/icHue OOydYarolmuXcsi Ha JOCTYIIHOM JUIsi HHX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPY’KAIOIIETO MUPA;

dbopmupoBaHre (PYHKIIMOHAIBHOW MAaTEMAaTHYECKOW T'PaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTE€MaTUYECKUE OOBEKThI B peaJbHBIX JKU3HEHHBIX CUTYyaIusX,
MPUMEHSATh OCBOCHHBIC YMEHHUS ISl PEIICHUS TMPAKTHKO-OPUECHTHUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATh TMOJYyUYCHHbIE pE3yJdbTaThl W OIICHMBAaTh HMX HA COOTBETCTBUE
MPAKTUYECKON CUTYAIIUU.

OcHOBHBIE JMHUM COJAEpPKAHMS Kypca MaTeMaTuKu B S5-6 Kkjaccax —
apuMeTHyecKkass U TreoMeTphuecKkasi, KOTOpbIE Pa3BUBAIOTCS MMApaLIENbHO, KaxKiaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOMW, OJIHAKO, HE HE3aBHCHMO OJHA OT JPYTOM,
a B TGCHOM KOHTAaKTE W B3aUMOJCHCTBUHU. Takke B Kypce MaTeMaTHKU MPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMU aJreOphbl U ONMKUCATEIbHON CTATUCTUKHU.

N3yuenue apudmernueckoro marepuaia HAYMHAETCA CO CHCTEMaTH3allud M
Pa3BUTHS 3HAHWW O HATYPATbHBIX YHCIIAX, MOJYYEHHBIX Ha YPOBHE HAYaIHbHOTO OOIIETO
oOpa3zoBanus. I[Ipm 2TOM COBEpIIEHCTBOBAHHE BBIYUCIUTEIILHOW TEXHUKH U
dbopMHpOBaHWE HOBBIX TCOPETUUYCCKUX 3HAHMM  COYETAETCA C  PA3BUTHEM
BBIYMCIUTEILHON KYJbTYPbl, B YaCTHOCTM C OOydYe€HHEM MPOCTEHIINM MpuéMam
MPUKUJIKA W OIEHKH pPE3yJIbTaTOB BBIUMCIACHUN. M3yueHnWe HaTypalbHBIX YHCEN
MPOOHKaeTcs B 6 Kjlacce 3HAKOMCTBOM C HA4albHBIMU OHATUSMU TEOPUH JIETUMOCTH.
Hayasio n3ydenust OObIKHOBEHHBIX U JECATHUYHBIX IPOOEi OTHECEHO K 5 Kiaccy. ITo
TIEPBBINA ATAIT B OCBOCHUH APOOECH, KOT/Ia MPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMH HICSIMH,
NMOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IpOo0ei B TIOJHOM 00bEME
MPEAIIECTBYET U3YUEHUIO JECATUUHBIX APOOEH, UTO 11eJ1IeCO00pa3HO C TOUKH 3PCHUS
JIOTUKH W3JI0KCHUS YUCJIOBOW JIMHUM, KOTJIa MpaBUiia JEHCTBUN C JECITUYHBIMU
IPOOSMU MOYKHO OOOCHOBATh YK€ M3BECTHBIMH aJTOPHUTMaMH BBITIOJIHCHHS JICHCTBUI
C OOBIKHOBCHHBIMH APOOSMHU. 3HAKOMCTBO C JCCSITHYHBIMU JPOOSMH PACIIHPUT
BO3MOYKHOCTH JJISI TIOHUMaHUSI 00YYaloMUMUCS TIPUKIAHOTO MMPUMEHEHUSI HOBOM
3aMMCH MPU W3YYCHUH JPYTUX TMPEIMETOB M IMPH TPAKTUICCKOM HCIIOIb30BAHHH.
K 6 kimaccy oTHec€H BTOPOIA Tall B U3y4eHUHU APOOEH, T/Ie TPOUCXOIUT
COBEPIIICHCTBOBaHNE HABBIKOB CPABHEHUS U TIPE0Opa3oBaHusl qpoOeil, OCBOCHNE HOBBIX

BBIYHMCIIUTEIBHBIX aJTOPUTMOB, OTTAYMBAHNE TEXHUKHU BBHIYMCIICHHA, B TOM YHCIIE
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3HAYEHUN BBIPAKEHUM, COAEpKAIIMX M OOBIKHOBEHHBIE, M JECATUYHBIC JpoOH,
YCTaHOBJICHHE CBSI3€M MEX]y HUMHU, PACCMOTPEHUE MPUEMOB PEIICHUS 3a]1a4 Ha APOOH.
B nauvarne 6 kiacca mporcxXoauT 3HAKOMCTBO C TIOHATHEM MPOLIEHTA.

Oco0eHHOCTBIO U3YUEHHS TIOJIOKUTENBHBIX U OTPULIATEIbHBIX YHCEI SBISAETCS TO, UTO
OHH TaK»e MOTYT pacCMaTpUBAThHCS B HECKOJIBKO ATamnoB. B 6 kiiacce B Havyalie n3yueHus
TeMbI «I100KUTENBHBIE U OTPULIATEIBHBIE YUCIIa» BhIAEIsAETCA oaTeMa «Llenble uncnay,
B paMKax KOTOPOM 3HAKOMCTBO C OTpPHUILATEIbHBIMU YHCIAMU W JEHCTBUSIMU
C MOJIO’KUTEITLHBIMU U OTPULIATENIHHBIMHU YHACIIaAMU IPOUCXOAUT HA OCHOBE CO/IEPKATEIBHOIO
M0/IX0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAIOIIUXCSl PAKTHYECKH
CO BCEMHU OCHOBHBIMU IMOHSATUSMH TE€MbI, B TOM YHCIIE U C MPaBWIAMH 3HAKOB
NIPY BBITIOJTHEHUHU apU(PMETHUECKUX JACUCTBUIA. V3ydueHue paliMoHaIbHbBIX YMCENl Ha 3TOM He
3aKOHYMTCS, @ OyIET MPOAOIKEHO B Kypce areOpbl / Kiacca.

[Ipu oOyueHUM pelIEeHUI0 TEKCTOBBIX 3ajad B 5—6 Kiaccax HCIONb3YIOTCS
apumernyeckue npuémsl perreHus. [Ipu oTpaboTKe BEIYUCIUTENHHBIX HABHIKOB B 5—6
KJIacCax pacCMaTpUBAIOTCS TEKCTOBBIE 33/1a4M CJIEAYIOIMX BUJIOB: 3a/1a4l HA ABUKEHUE,
Ha YacCTH, Ha IOKYIIKH, Ha pabOTy U MPOU3BOAUTEIBLHOCTD, HA MPOLICHTHI, HA OTHOIIECHUS
u nponopuuu. OOydarouecss 3HaKOMATCS € NpUEMAMM PEIICHMs 3a7ad nepedopoM
BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTh ¢ MH(pOpMaIUell, NpeaCcTaBIEHHOW B (opme
TaOJIUI WU JUarpamm.

B nporpamme ydeOHoro kypca «Marematuka» NpeaycMOTPeHO (HOpMHUpPOBaHHE
MPOIEIEBTUUECKUX alreOpandyeckux MNpeacTaBiIeHUu. bykBa Kak CHMBOJ HEKOTOPOTO
yuciaa B 3aBUCHUMOCTM OT MAaT€MAaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
BykBeHHas CHMBOJMKAa IIMPOKO HCIOJIB3YETCS MPEXKAE BCEro sl 3amucH OOIIMX
YTBEPKJIECHUHN U IPEIJI0KEHUN, POPMYJI, B YACTHOCTH ISl BBIYUCIICHUS T€OMETPHUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS YUCIIA.

B nmporpamme yueOHOro Kkypca «MaTemaTuka» NpelCTaBl€Ha HarJsaHas
reoMeTpus, HampaBieHHas Ha pa3BUTHE OOPA3HOTO MBILUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YyYEHUU T'€OMETPUH,
KOTOpPBIA  OCYILECTBIISIETCA HA  HAIVIAHO-TPAKTUYECKOM  YpOBHE,  ONHUpPAETCs
Ha HarsIIHO-OOpa3HOe MblluleHHe oOyvaromuxcs. bonbiias poiab  OTBOAUTCS
MPaKTUYECKOHN JeATEIbHOCTH, OIBITY, SKCIEPUMEHTY, MOeInpoBaHuto. OOydaroniuecs
3HAKOMATCSA C T€OMETPUYECKUMH (UTypamMH Ha IUIOCKOCTH U B MPOCTPAHCTBE, C UX
NPOCTEUIIMMU KOH(PUTYpaUusMH, YyyaTcsi wH300pakaTh WX Ha HEJIMHOBAHHOM U
KJIeT4aToi Oymare, pacCMaTpuBaIOT MX MPOCTEHIe cBOMCTBA. B mporiecce uzydeHus
HaIJISIIHOM T€OMETPUM 3HAHUS, MOJyYeHHbIE OOYyYaroNIMMUCS HAa YPOBHE HA4albHOTO
o01iero oOpa3oBaHusl, CHCTEMATH3UPYIOTCS M PACIIUPSIOTCS.

CornacHo y4yeOHOMY TUIaHy B 5—6 Kilaccax M3y4aeTcsi MHTErPUPOBAHHBIN IIPeIMET
«MaremaTuka», KOTOPbIA BKIIOYAET apU(PMETUUYECKU MaTepuan W HarjsagHyro
TE€OMETPHUI0, a TAKXKE MPONEAEBTUUECKUE CBEICHUS U3 aiareOphl, JIEMEHTHl JIOTUKUA U
HayaJia ONUCaTENbHONW CTAaTUCTHUKH.

OO6iee yncao 4acoB, PEKOMEHI0BAHHBIX JIJIs1 U3yUYEeHHUsI MaTeMaTuku, — 340 4acoB:
B 5 kimacce — 170 gacos (5 vacos B Hezienio), B 6 kitacce — 170 gacos (5 yacoB B Heselio).
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COAEPKAHUE OBYUYEHUSA
5 KUIIACC

HarypaJjbHble unc/ia 4 HYJIb

HatypanbHoe umcno. Psn HarypanpHbix uncen. Ywmcno 0. H3oOpaxkenue
HaTypaJbHBIX YUCET TOUKAMU Ha KOOPJUHATHOU (YUCTIOBOI) NPSIMOIA.

[lo3unmonHas cucremMa cyucieHusA. PuMckad Hymepauus Kak [OpHUMED
HEIMO3UIMOHHON CUCTEMBI CUUCIIEHUA. [lecaTUUHas cucTeMa CUUCIICHMUS.

CpaBHEHHE HATypalbHBIX YHCEJ, CPABHEHUE HATYpPaJbHBIX YHUCEA C HYJIEM.
Crioco6s1 cpaBHeHusA. OKpyTIIeHHE HATYPATbHBIX YUCEIL.

CrnoxxeHre HaTypalbHBIX YMCEN, CBOMCTBO HYJS IMPHU CIOXKEHUU. BelunTaHue Kak
nercTBrue, o0paTHOE CIOKEHHIO. YMHOKEHHUE HATypajbHbIX YHCEN, CBOMCTBA HYJIS U
CAVHUIIBI TpPU YMHOXKEHUU. JlenmeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHUIO.
KomnoHeHThI nelicTBUM, CBA3b MEXy HUMU. [IpoBepka pesynabTara apumMeTudecKoro
nevictBus. IlepeMecTuTenbHOE M COYETATENBHOE CBOWMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXEHHUS, paCIpeeIUTEIBHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3oBanne OyKB il 00O3HAUEHHs] HEU3BECTHOIO KOMIIOHEHTA W 3aIlUCU
CBOMCTB apU(PMETUUECKUX JICHCTBUIA.

Jlenurenu ¥ KpaTHBIC YKCIIA, PA3JIOKEHUE HA MHOXKUTEIHU. [IpocThie M cocTaBHbBIE
yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

CreneHnp ¢ HaTypaJIbHBIM ITOKa3aTeJIEM. 3allUCh YKCJIA B BUJIE CYMMBI pa3psIHbIX
CJIAraeMbIX.

UucnoBoe BbIpakeHHE. BpIUNCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUN, MOPSAOK
BBIIIOJIHEHHS JIeCTBHM. VICHOAB30BaHME NPHU BBIYUCICHUSAX IEPEMECTUTEIBHOTO M
COUYETATEIBHOTO CBOMCTB (3aKOHOB) CIIOKEHHUSI M YMHOXEHUS, PaclpeleIuTebHOro
CBOMCTBA YMHOKEHUS.

Apodu
IIpencraBienne o ApoOU Kak crocoOe 3armucH 9acTh BeMUUHBL. OOBIKHOBEHHBIE

npobu. IlpaBunbHbIE W HempaBWiIbHBIE ApoOu. CwmernaHHas IpoOb, Mpe/ICTaBICHUE
CMEIIaHHOW ApoOHM B BHUAE HENPaBUJIBHOW APOOM W BBIJEICHUE LEJIOW YacTH 4YHCIia
U3 HempaBWIbHOU JpoOu. M3o0paxenue ApoOedt TOUYKAaMU Ha YWCIOBOM TMPSIMOM.
OcHoBHOe cBoiicTBO Apobu. Cokpamienue napoOeii. I[lpuBenenue apodu K HOBOMY
3HameHateno. CpaBHEHUE ApoOei.

CnoxxeHre W BBIYMTAHHE JpoOed. YMHOXXEHHUE W JelieHHue aApoOel, B3auMHO-
obpatHbie Apobu. HaxoxaeHrne 4acTy 1eIoro 1 IeJI0To 0 €ro YacTH.

Hecstuunas 3amuch apoOei. IlpencraBrnenue necaTUYHOM JpoOU B BHIE
OoObIKHOBEHHOU. M300pakeHne AECATUYHBIX ApPOOEH TOYKaMU Ha YHCIOBOW MPSMOM.
CpaBHEeHHE JIECATUIHBIX IPOOCH.

Apudmernueckne NEUCTBUS C NECITHUYHBIMU Apo0sMu. OKpyTIIeHUE MeCATUYHBIX
JpoOeii.
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PemieHne TeKCTOBBIX 32124

Pemenre TEKCTOBBIX 3a7a4 apu(PMETHUSCKUM CIOCOOOM. PereHue mormyeckmx
3ama4d. Pemenue 3amau mepebopoM BcCeX BO3MOXKHBIX BapuaHTOB. lcmosib3oBaHMe
IIPU PEIICHUU 3a/1a49 TaOJUIl U CXEM.

Pemienue 3agau, cogepxaiinx 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsl, PacCTOSIHHE, II€HA, KOJWYECTBO, CTOMMOCTb. EMWHUIIBI HM3MEpEHHUs: MaccChl,
00bEMa, 1IeHbI, PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXIY CAMHUIIAMH U3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemienre oCHOBHBIX 3ajJ1a4 Ha APOOH.

[IpencrapiieHre TaHHBIX B BUJIC TAOIHI, CTOJIOYATHIX JUATPAMM.

Harnsanas reomerpust

Harnsguele npencraBieHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIyd, YTrOJI, JIOMaHasi, MHOTOYT'OJIbHHUK, OKPY>KHOCTb, KpyT. YTO0JI. [IpsAMOii, OCTpBIN, TyTION
Y pa3BEPHYTHIN YIJIBL.

JInuHa OTpe3Ka, METPUYECKHE €AUHULBI JJIMHBL. JlnMHA JOMaHOHM, IEPUMETP
MHOTI'OYT'OJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsnuele npencraBieHuss O (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
IPSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIbHUK, O PABEHCTBE PUTYP.

N3o6paxenue ¢uryp, B TOM uuciae Ha kieryatod Oymare. Iloctpoenue
KOH(pUTypaluii U3 yacTel npsIMOid, OKpPY>KHOCTH Ha HEJINHOBAHHOM U KJIeTYaTOl Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH M YIVIOB NPSMOYTOJIbHUKA, KBAAPATA.

[Tmomane MPSMOYTOJIBHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX
U3 TMPSMOYTOJLHUKOB, B TOM uuciie (Uryp, m300pakEHHBIX Ha KJIET4aTon Oymare.
EnvHuner namMepenus miomaim.

Harnsiaable mpencTaBieHUs O HPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napasuienenunesn, ky0, MHOrorpaHHuku. M300pakeHne npocTelimx MHOTOTPAHHUKOB.
Pa3BépTku kyOa u napamienenunena. Coznanue Mozesied MHOTOTPaHHUKOB (M3 Oymary,
MIPOBOJIOKH, TUIACTHIIMHA U APYTUX MAaTE€pPHAIOB).

O0BEM MPAMOYTOIBHOTO Mapasuienenunesaa, kyoa. Enuauipl namMmepenus oobéMma.

6 KJIIACC

HarypaabHblie yuciaa

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMM HATYPAIbHBIMH  YHCIIAMHU.
UwucnoBbie BBIPAKEHUS, MOPSAOK JCUCTBHUM, MCTIOIb30BaHHE CKOOOK. Mcmonp3oBaHue
MPA  BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIILHOIO CBOWMCTB CIOXEHHUS U
YMHOXEHUSI, paCIpeIeIUTEIIbBHOTO CBOWCTBA YMHOXEHHUs. OKpyrieHue HaTypallbHbIX
YHUCEJI.

JlenuTenu ¥ KpaTHbIE YKciia, HAUOOIBIITUN OO eTUTeNb U HauMEeHbIIee olliee
KpaTHoe. JIeTMMOCTh CyMMBI M TPOU3BEACHHUS. [[eTeHre ¢ OCTaTKOM.
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Apoou
OObIKHOBEHHAs1 NIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue IpoOei.

CpaBHeHHe W ymopsijouMBaHue ApoOeil. Pemienwe 3agad Ha HaxoXXJIEHUE YacTH
OT LEJOr0 W LEJIoro mo ero 4Yacth. [[poOHoe YHCiIo Kak pe3ysbTar JeleHHS.
[IpencraBnenne necAITHYHON APOOM B BHIIC OOBIKHOBEHHOW IpOoOM W BO3MOKHOCTH
Npe/CTaBlICHUs] OOBIKHOBEHHOW ApoOM B BUJE naecaTHUUHOM. JlecsiTuuHbie ApoOH U
METpUYecKasi cucteMa Mmep. ApudMeTHYeCKHe JCUCTBUS M YHCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMH U JECATUYHBIMU JPOOSMHU.

OtnHomenue. Jlenenue B JaHHOM OTHoleHWU. Maciirad, nponopuus. [Ipumenenue
MIPOTNIOPLINN HPH PEIICHUH 3a]a4.

[Tonstre mpoueHTa. BpruucieHne mponeHTa OT BEIWYMHBI U BEJIWYWHBI MO €€
NpOLIEHTY. BbIpakeHHe TMpOIEHTOB JAECATUYHBIMU JIpoOsMu. Pemenuwe 3amau
Ha MMPOLEHTHI. BhIpa’keHNne OTHOIIECHUS BEJIMYMH B MPOLICHTAX.

IHoJsi0:kUTENbHBIE U OTPULATEIbHbIE YHCJIA

[TomoxurenbHple W oTpunarenbHble yuciaa. Llensie uyncna. Mopynes uwucna,
reoMeTpuUecKasi HHTEpIpeTaIis Moy I uncia. M3o0paxeHnue yrcen Ha KOOpAMHATHOM
npssMoi. YucioBele mpomexyTkud. CpaBHeHHe duceld. ApudMETHYECKUE ICHCTBUS
C TIOJIOKUTEIbHBIMUA U OTPULIATEIIbHBIMU YU CIIAMHU.

IIpsiMmoyrofibHasi cucTeMa KOOPJAMHAT Ha IUIOCKOCTU. KoopauHAThI TOYKH
Ha TUIOCKOCTH, abcicca u opauHata. [loctpoenre Touek U GUryp Ha KOOpAMHATHOM
IUIOCKOCTH.

ByKkBeHHbIE BHIPpAKEHUA

[IpumeHeHne OyKB ISl 3allMCH MaT€MAaTUYECKHX BBIPAKEHUW W TPEIJIOKEHUU.
CpoiictBa apudmMeTnueckux JeHCTBUNA. bByKBEHHBbIC BBIPAKEHHS U  YHUCIIOBBIE
IIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMyINbl MEpUMETpa M IUIOIMIAAM MHPSIMOYTOJbHUKA, KBaApara, o0bEMa
napajiesnienunena u Kyoa.

PemieHne TeKCTOBBIX 32124

Pemienne TekCcTOBBIX 3adad apu(dMETHYECKUM CIOcoOOM. PelieHue Jorudeckux
3amad. Pemenue 3amau nepeGopoM BCceX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3agay, coaepxaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYMHBI: CKOPOCTb,
BpeMsl, pacCTOsIHUE, 1IEHa, KOJIMYE€CTBO, CTOMMOCTh, POU3BOAUTEIHLHOCTh, BpeMsl, 00BEM
paboTel. EquHUILIBI U3BMEPEHUS: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKy €IMHULIAMU U3MEPEHUS KAXK0 BEITUYUHBI.

Pemenune 3amad, CBSI3aHHBIX C OTHOIIEHWEM, MPOIMOPIIMOHATBHOCTHIO BEJUYUH,
MIPOIICHTAMH, PEIICHHE OCHOBHBIX 3a7a4 Ha APOOH U IIPOIICHTHI.

Onenka © TPUKUIKA, OKpyryieHue pesynbTata. CocTaBieHne OYyKBEHHBIX
BBIPAKEHUH 0 YCIOBUIO 33]1a4HU.

[IpencraBierre JaHHBIX C IOMOIIBIO TaOmui, u jauarpamMm. CronOuateie
JMarpaMMBbl: YTE€HHE U TTOCTPOeHHUE. UTeHHE KPYTrOBhIX IUarpaMM.
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Harasanas reomerpus

Harnsoasie npencraBnenus o (Gurypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, Yrod, JIOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTOJIBHUK, TPEYTOJbHUK, OKPYKHOCTD,
KpYT.

B3anMHOE pacrosiokeHue IBYyX NPsSMBIX Ha IUIOCKOCTH, MapajuleiIbHBIE MPSMBIE,
NEPIECHANKYJIISIPHBIE NpsAMbIE. MI3MEpeHne pacCTOSHUI: MEX Ty ABYMsI TOYKaMH, OT TOUYKH
J10 IIPSIMOM, JUIMHA MapIIpyTa Ha KBapaTHON CETKeE.

N3mepeHre © MOCTPOEHHWE YIIOB C [OMOUIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIIOYTOJbHBIA, PAaBHOOEIPEHHBIH,
PaBHOCTOPOHHUU. UeThIPEXYTOJIbHUK, IPUMEPBI YETHIPEXYTOJBbHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJOB, aAuaroHaneil. M3oOpaxeHue
TeOMETPUUECKUX (UTYp Ha HEJIWHOBAHHOW OyMare ¢ HCIOJb30BaHUEM ITUPKYJIS,
JUHEWKH, YyrolbHHKA, TpaHcnopTupa. [loctpoenus Ha kieTyaToil Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe miomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkEéHHoe n3mMepeHue mwiomaau GuUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxéHHOE N3MEpEeHHe JUIMHBI OKPY>KHOCTH, TUIOLIAId KpyTa.

CumMmMmeTpus: HeHTpalbHasl, OCEBasl U 36pKAJIbHAsE CUMMETPHH.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsgaele npeacTaBiaeHus 0 NpOCTPAHCTBEHHBIX (PUTypax: Mapajliesenume, Kyo,
MpU3Ma, MUpaMuJIa, KOHYC, UUIUHAp, map u cpepa. M300pakeHne npocTpaHCTBEHHBIX
¢uryp. IlpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IMJIMHpPA U KOHYyca. Co3aaHue Moenen
IPOCTPAHCTBEHHBIX GUTYp (M3 OymMaru, IpOBOJIOKH, IJIACTUIMHA U APYTHX MaTEPUAJIOB).

[lonstue oOBEMa, eauHMLBI H3MepeHuss 00bEMa. OOBEM NPSAMOYTOJIBLHOTO
napajienenunena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yucsia 1 BbIYUCICHUS

[lonumarh ¥ MpaBUWIIBHO YNOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE C HATypalbHBIMU
YKCJIaMU, OOBIKHOBEHHBIMH U JECITUUYHBIMU APOOSIMH.

CpaBHHBaTh M YIOPSIOYMBATh HAaTypajbHbIE YWCIIA, CPABHMBATh B IPOCTEUIINX
ClIy4asix OOBIKHOBEHHBIE IPOOH, JECATUUHBIC JPOOH.

COOTHOCUTD TOUKY HAa KOOPJUHATHOM (YMUCIOBOM) MPSIMOM C COOTBETCTBYIOIINM €M
YUCJIOM M M300pa)kaTh HATypaJbHbIE YMCIA TOYKAMU HA KOOPJAUHATHOM (YMCIIOBOIN)
IIPSIMOM.

BoimonusaTe  apudmeTHueckue  ACMCTBHS € HATypaJbHBIMM  YHCIaMH,
C OOBIKHOBEHHBIMH JAPOOSIMU B IPOCTEUIINX CITyUasiX.

BbINonHATE IpOBEPKY, TPUKUIKY pPe3yIbTaTa BEIUUCICHUN.

OKpyTasTh HaTypaAJIbHBIE YHCIIA.
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PemieHne TeKCTOBBIX 32124

Pemate TekcTOBBIE 3amaud  apuPMETHYECKHUM CIIOCOOOM W C  TOMOIIBIO
OpraHW30BaHHOT'0 KOHEYHOTO Iepedopa BceX BO3MOKHBIX BAPUAHTOB.

Pemats 3amaun, comepxkaiiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BETUYHUHBI: CKOPOCTD,
BpeMsl, pacCTOSIHUE, IIeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKyWe 3alUMCH, CXEMbI, TaOJMIIBI, 0003HAYEHUS TPU PEIICHUU
3aj1ad4.

[Tonp30BaThCS OCHOBHBIMU EIMHUIIAMHU H3MEPEHHS: II€HbI, MAacChl, PaCCTOSHMUS,
BPEMEHH, CKOPOCTH, BhIpaKaTh OJTHHU €IMHUIILI BETUYUHBI Uepe3 ApyTHe.

W3Bnekats, aHaIM3UpOBaTh, OICHUBATH HWH(OpMaIUio, MPEACTaBICHHYIO
B TaOJMIlE, Ha CTOJIOYATON IUarpaMMe, HHTEPIIPETUPOBATH IPEACTABIICHHBIC JaHHBIC,
MCIOJIb30BaTh JJAHHBIC IIPU PEIICHUM 3a/ady.

Harasignas reomerpust

[Tonp30BaThCA r€OMETPUUECKUMH MOHATUSAMHU: TOUKA, IPSAMAst, OTPE30K, JTyd, YTOJI,
MHOI'OYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpPA, HUMEIIHUX (opmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMUHOJOTHIO, CBA3AHHYKO C YIVIAMU: BEpPIIMHA CTOPOHA,
C MHOTOYTOJIbHHUKAaMH: YIOJI, BEpIIMHA, CTOPOHA, JUArOHANIb, C OKPYKHOCTBIO: Paguyc,
JIUAaMETP, LIEHTP.

N300paxaTh U3y4eHHbIE TEOMETPUUYECKHE (PUTYpbl HA HETMHOBAHHOM U KJIETYATON
OyMare ¢ MOMOUIBIO HUPKYJISI U JIMHEUKHU.

HaxoguTe miMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IOMOIIBIO
JIMHEWKH, CTPOUTDH OTPE3KH 3aJaHHOM IJIMHBI; CTPOUTH OKPYKHOCTh 3aJJaHHOTO panyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIVIOB IIPAMOYIOJIBHHKA, KBaapara Uil HX
IIOCTPOEHMS, BBIYMCIICHUS UIOLIAAU U IIEPUMETPA.

Bbluucnsate nepuMeTp U IJIOMIAAL KBajApara, MNPsIMOYTOJIbHUKA, (QUryp,
COCTaBJICHHBIX U3 MPSMOYTOJLHUKOB, B TOM 4YHciie (pUryp, n300pa>kEHHBIX Ha KJIeTYaTON
Oymare.

ITonp30BaTbCd OCHOBHBIMM METPUYECKMMM E€IUHULIAMU HW3MEPEHHUs JIMHBI,
IJIOIA/IH; BBIPAXKATH OJTHU €IVHULIBI BEIMYUHBI YEPE3 APyTHeE.

Pacno3naBaTe mapamienenunesn, KyO, HCIONIb30BaThb TEPMHUHOJIOTHIO: BEPILIMHA,
pedpo rpaHb, U3MEPEHUs, HaXOIUTh U3MEPEHMUS Mapajuleienuiena, Kyoa.

Boruncnate 00b€M  ky0a, mnapajuiefienunena Mo 3aJaHHbIM  U3MEPEHHSM,
M0JIb30BATHCS €MHUIIAMU U3MEPEHUS 00BEMA.

Pemlare HecnoxHblE 3a7adyd  HAa U3MEPEHUE TEOMETPUYECKUX  BEIWYUH
B [IPAKTUYECKUX CUTYyaLHAX.
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[IpenMeTHBIE pe3ybTaTBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

YucJa v BbIYHCTIEHUS

3HaTh M TIOHUMaTh TEPMHUHBI, CBA3aHHBIE C PA3IMYHBIMHA BHUJAMH 4YHUCEI H
croco0aMu UX 3aIiCH, TMEPEXOANTh (€CITU 3TO BO3MOXKHO) OT OJHON (hOPMBI 3amuCH
YHUCIIa K JPYTOU.

CpaBHUBATH U YIIOPSIOYMBATH IIEJTbIC YUCIIa, OOBIKHOBEHHBIE U ICCSITHYHBIE IPOOH,
CPaBHUBATh YMCJIa OJJHOTO U Pa3HBIX 3HAKOB.

BrinonuaTs, codyerast yCTHbIE U MUChbMEHHbIE MPUEMBI, apU(PMETUUECKUE ICUCTBUS
C HATypaJbHBIMU W IEJIBIMH YHUCIIAaMH, OOBIKHOBCHHBIMH M JECATHYHBIMH JPOOSIMHU,
MOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMU YUCIIAMU.

Bbrunciisate 3HaYEHHS YHCIIOBBIX BBIPAXKEHHM, BBINOJIHATH NMPUKUIAKY U OLECHKY
pe3yJibTaTa BBIYUCICHUM, BBIOJHATH MPEOOpPA30BaHUS  YHCIOBBIX  BBIPAKCHHM
Ha OCHOBE CBOWCTB apu(hMETHUUECKUX JEHCTBUN.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €M YMCIOM U
n300pakaTh YMCjIa TOUKaMU Ha KOOPAMHATHON MPSMOMN, HAXOAUTh MOAYJIb YUCTIA.

COOTHOCUTH TOYKH B MPAMOYTOJIBHON CUCTEME KOOPAMHAT C KOOPAMHATAMU STOU
TOYKHU.

OKpyTIJIATH 1EJIbIe YKciia U ICCATUYHBIC IPOOH, HAXOIUTh MPUOIMKEHUS YHCEIL.

YucsoBbie 1 OyKBEHHbIE BbIPAXKEHUS

[TonumaTe ¥ ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIIMCBhIO CTEMCHW YHCIIA,
HaxOJWTh KBaJpaT W KyO 4YHCIA, BBIYHCIATH 3HAYCHHUS YHCIOBBIX BBIPAKCHHM,
coAepKalIMX CTCTIECHHU.

[Tonp30oBaThCs NpU3HAKAMU JEIMMOCTH, PACKIaAbIBaTh HATypallbHbIE 4YHCIIA
HA POCTHIC MHOKUTEIH.

ITonp3oBaThCs MacIITaboM, COCTABIIATH MPOITOPIIUN M OTHOIIICHHUS.

Hcnonb3oBath OykBBI JIsi 00O3HAYCHHUS YHCEN TMPU 3alUCH MaTEMaTHYECKUX
BBIPAKEHUN, COCTaBISATb OYKBEHHBIC BBIpAXKEHUS U (HOPMYJIbI, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX BBIPAKECHHUH, OCYIIECTBIISISI HEOOXOUMBIE MOJICTAHOBKH 1 ITpeoOpa3oBaHus.

HaxonuThs HEU3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TeKCcTOBBIX 32124

Pemrats MHOTOIIIArOBBIE TEKCTOBBIE 3a/1a4l apU(PMETHUECKUM CIIOCOOOM.

Pemarp 3amauu, cBA3aHHBIE C OTHOIICHHWEM, MPOMOPUHMOHAILHOCTHIO BEJIHYMH,
MPOIEHTaMH, PEIIaTh TPU OCHOBHBIE 3a7]a4i Ha IPOOH M MPOIICHTHI.

Pematp 3amaun, comepikaiiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITHMYUHBI: CKOPOCTH,
BpeMsi, PacCTOSHUE, II€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIAUTEIHLHOCTb, BpEMs,
o0béMa paboThl, HCHOJB3Ys apuPMeTHyecKue JeHCTBUS, OILCHKY, MNPHUKUIKY,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEINYHH.

CocTaBnsaTh OyKBEHHBIE BBIPAKEHHUSI 10 YCIOBUIO 33JaUH.
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N3Bnekats nuHpopMaIiuio, mpeacTaBiICHHYIO B TaOIUIIAaX, HA TUHEHHOM, CTOI0YATOM
WM  KPYroBOM JuarpaMmax, MHTEpPIPETUPOBATh  IPEJACTABICHHBIE  JAHHBIC,
MCIOJIb30BaTh JJAHHBIC IIPU PEIICHUM 3a/1ad4.

[IpencrapisaTe wHGOPMAIUIO C TMOMOIIBIO TabOJMWIl, JUHEHHOW W CTOJIOYATOM
JAArPaAMM.

Harnsanas reomerpust

[IpuBoauTh, mpUMEPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMMEIOIMUX (GopMy
U3YYEHHBIX T€OMETPUUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, TPUMEPHI PaBHBIX
U CHMMETPUYHBIX (DUTYD.

N300paxxaTh ¢ MOMOIIBIO HUPKYJISl, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIeT4aToi Oymare M3y4deHHbIE IJIOCKHE reomMeTpuieckue (Gurypsl U KoHpurypaium,
CUMMETPUYHBIC QUTYPBHI.

[lonb30BaTbCd TE€OMETPUUYECKUMHU TMOHSTHSIMHU: PABEHCTBO (UTYp, CHUMMETPUS,
WCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEW: OChb CHMMETPHUH, LEHTP
CUMMETPHUH.

HaxoauTs BeIMYHUHBI YTII0B U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJaHHOM BEJIMYMHBI, IOJIb30BATHCSA IPU PEIICHWM 3aJad I'PagyCHOW MEPOU YIJIOB,
pacIio3HaBaTh HA YEPTEKAX OCTPBIN, IPSIMOM, Pa3BEPHYTHIM U TYNION YIJIbI.

BeluucnaTe  JUIMHY JIOMAHOM, NIEPUMETP MHOTOYIOJIbHHKA, IOJIb30BAThCS
€AUHULAMHU W3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €IMHUIBI M3MEPEHUS JUIMHBI 4epes3
Ipyrue.

Haxomuth, Hcnonb3ys 4epTEXHBIE WHCTPYMEHTBI, PACCTOSHUA: MEXAY ABYyMS
TOYKAaMH, OT TOYKH 110 MPSIMOM, JUIMHY IIyTH HA KBaJAPATHOU CETKE.

Boeruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCOIb30BaTh
pa3OueHue Ha  MNPSAMOYTOJIbHUKH, Ha  paBHble  (UIYpbl,  JOCTpauBaHUE
0 TPSMOYT'OJIbHUKA, I10Jb30BaThCS OCHOBHBIMM EIMHULAMU H3MEPEHHUs IUIOLIAIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APyTHUE.

Pacnio3HaBaTh Ha MOAENAX W H300pPAKEHUSIX MNHUPAMUIY, KOHYC, LIWIMHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3obpaxkats Ha KjieTUaTol Oymare nNpsMOyTOJIbHBIN Mapasiyieaenumne/.

Boruncnate 00bEM NpPSMOYTOJIBHOTO Mapaiienenumnena, Ky0a, MOoJIb30BaThCs
OCHOBHBIMHU €IUHULIAMU U3MEPEHUS 00BbEMA;

Pemlare HecnoxHbIE 3aaudM  HAa HAXOXKJIECHME TIE€OMETPUYECKUX BEIUYUH
B IIPAKTUYECKHUX CUTYALHSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HaunmenoBanue paznena |KonnuectBo OcHOBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIUXCs
(Tembl) Kypca 4acoB COZIEp)KaHUE
HarypanbHble uncina. 43 Hecarnunas Yurarsb, 3alIUCHIBATH, CPABHUBATH HATYPaJIbHbIC YHCIIA;

JlelicTBHs C HATypaJIbHBIMU
YHCIIAMU

CUCTEMA CYUCIICHUS.
Psn mHaTypanpHbBIX
quCell.
HarypanbHubli psz.
Yucno 0.
HarypanbHnbie uncna
Ha KOOPJAMHATHOU
MPSMOM.
CpaBHeHue,
OKpYIJIEHUE

HaTypaJbHBIX YHACEIL.

Apudmernueckue
JICUCTBUS

C HATypaJIbHBIMHU
yrciiamu. CBoMcTBa
HYJISI [IPY CJIOKEHUH
U YMHOKEHUH,
CBOMCTBA €IWHHIIBI
[P YMHOXKEHUU.

NpeaIaraTb U 00CyKIaTh COCOOBI YIIOPSIOUNBAHUS YHCEIL.
HN300paxaTh KOOPAMHATHYIO NPSIMYIO, 0TMEYaTh YUCIa
TOYKaMH Ha KOOPJAUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBathb cBoiicTBa HATypallbHOTO psia, uncen 0 u 1
IIPY CJIO)KEHUU U YMHOKEHUH.

Hcnonb30BaTh NPaBWJIO OKPYIJIEHUSI HATYPAIbHBIX YHCEIL.
BoInoiHATH apupMeTnyecKue 1eiiCTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIMUCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUIN

CO CKOOKaMH U 0e3 CKOOOK.

3anuchIBaTh TPOU3BEICHUE B BUJIC CTENICHHU, YUTATh
CTEIECHH, HCII0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHUE,
MOKa3aTellb), BLIYUCIAATH 3HAYEHUS CTCTICHEN.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKCHUN, MPEJIaraTh U MPUMEHATH NPUEMBI IPOBEPKHU
BBIYMCJICHUU.

HNcnoib30BaTh NPH BHIYUCIEHUSIX IEPEMECTUTEILHOE U
COYETATEJIbHOE CBOWCTBA CIIOKECHUS U YMHOXKEHUS,
pacrpenenuTeabHOE CBOMCTBO YMHOKEHUS; (POPMYJIMPOBATH

19



®denepanbHas pabouas nporpamma | MatemaTtuka. 5—9 kiaccer (0a30BbIi YPOBEHB )

IlepemectuTenbHOE
1 coYeTaTeIbLHOE
CBOMCTBA CJIOKCHHUS
1 YMHOKEHUSI,
pacpeieUTeIbHOE
CBOMCTBO
YMHOXEHUSI.
Jenurenu u
KpaTHbBIC YUCIIA,
Pa3JIOKEHUE YUCia
Ha MHOYKHUTEJIIH.
Jlenenue

¢ ocratkoMm. IIpocteie
1 COCTaBHBIC YMCJIA.
[Ipu3Haku
JIEJIUMOCTH Ha 2, 5,
10, 3, 9.

CrerneHn ¢
HaTypaJIbHbIM
MoKa3aTeJIeM.
YucnoBbie
BBIPKCHUS,
MOPSIAOK IEMCTBUM.
Pemenue TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKUE

U PUMEHATH MPaBUJIa IPeoOpa30BaHus YUCIOBBIX
BBIP2XECHUI Ha OCHOBE CBOMCTB apu(METHUECKHX JACHCTBUM.
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001LIEHNS U
BbIBO/IbI 110 PE3YJIBTATAM IMPOBEAEHHOTO UCCIICIOBAHUS.
D®opMyJIHPOBATH ONPeeJIeHUs JICIIUTENS U KPAaTHOTO,
Ha3bIBATh JICIIUTENIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE U COCTABHBIE YHCIIA; (POPMYJIUPOBATH U
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HAaTypaJbHbIX YUCIIAX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUSA U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBath MaTeMaTH4eCKHUE NMPeEAT0KEHUA

C MIOMOILBIO CBA30K «H», KUIU», KECIH. .., TO... M.

Pemath TekcTOBbIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCNOJIb30BATh 3aBUCUMOCTH MEX/y BEJIMYMHAMU (CKOPOCT,
BpeMsl, paCCTOSIHUE; 1[eHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMbICJIMBATH TEKCT 3a7a4H,
nepedopMyTHPOBATH YCIOBHUE, M3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEJIUUYNHAMHU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUM.
MoaenupoBarh X0/ pEUICHUA 3aa4M C TIOMOLIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHUE U
MOKYTIKH

CXEMBbI, TaOJHUIIBI.

IIpuBoauTH, pa30MpaTh, OLEHUBATDH PA3IUYHBIE PELICHUS,
3aMKCH PElICHUN TEKCTOBBIX 3a/1a4.

KpuTnuyecku oneHuBaTh MOJYyYEHHBIN pe3yJbTarT,
OCYILIECTBJIATH CAMOKOHTPOJIb, MPOBEPSIs OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIIHMOKHU.

Pemats 3a71a4n ¢ NOMOIIBIO Tepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMMTBCS € HCTOPHUEH pa3BUTUS apU(PMETUKH

Harnannas reomerpust.
JIvHuuM Ha 1I0CKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue nqiamHbl
OTpE3Ka,
METPUYECKUE
CIUHULIBI
W3MEpPEHUS JTUHBI.

OKpy»XHOCTb U KpYT.

IIpakTrueckas
pabora
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
Yron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIIBL.
N3mepenue yrios.

Pacno3HaBaTthb Ha yepTexKax, pUCyHKAX, ONMUCHIBATD,
HCIIOJIb3Yys TEPMHUHOJIOTHIO, U H300PakKATh C TOMOIIBIO
YEpPTEKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
YTOJI, JIOMaHY!0, OKPY’KHOCTb.

Pacno3naBathb, NpMBOAUTH NPUMeEPHI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOIUX POpMY U3YUEHHBIX PUTYDP, OLEHMBATH UX
JIMHENHBIE pa3MepHI.

HUcnonb30BaTh TMHENWKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI
JUJISL IOCTPOCHUS ¥ U3MEPEHUS: U3MEPATH JUIMHY OTPE3KA,
BEJIMYMHY YIJ1a; CTPOMTH OTPE30K 3aJaHHOM JJIMHBI, YTOJI,
3aJJaHHOW BEJIMYMHBL;, OTKJIAAbIBATH IUPKYJIEM PABHbIC
OTPE3KHU, CTPOUTH OKPYKHOCTb 3aJJaHHOT0 paanyca.
N3006paxath KOHPUTYpAITUU TEOMETPUIECKUX (Uryp

13 OTPE3KOB, OKPYKHOCTEM, X YACTEN HA HEJJMHOBAHHOU U
KJIeT4aTol Oymare; npeajiaratb, ONMCHIBATH U 00CYK1ATh
CIoco0bl, AJITOPUTMbI TTOCTPOCHHS.

Pacno3HaBath 1 M300paxkaTh Ha HEJITMHOBAHHOW U
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[IpakTrueckas
pabota
«IToctpoenue
YTJIOB»

KJIETYaTOl Oymare NpsMOn, OCTPBIN, TyHOW, pa3BEPHYTHIN
YTJIbl; CPABHUBATDH YTJIbIL.

BBIYHCIATH JUIMHBI OTPE3KOB, JIOMAHBIX.

IHoHuMaTh U MCIO/IB30BATH NIPU PELICHUH 3a1a4
3aBMCHMOCTH MEKy €AMHULIAMU METPUUECKONW CHCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUYECKUMHU CUCTEMAaMHU MED;
BbIPAKATH JUIMHY B PA3JIUYHBIX €AWHALIAX U3MEPEHUS.
HUccaenoBathb Gurypsl 1 KOHQUTYpaLH, UCTIONIB3YS
M(pOBbIE peCYPChI

OOBIKHOBEHHBIE JIPOOH

48

Hpo6s. [IpaBuiibHbIE
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxxenue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenanHas
JIpo0b. YMHOKECHHUE
U JICJICHHE
O0OBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpOoOH.
Pemenne TeKCTOBBIX
3aJ1a4, COICPIKAIINX
npobu. OCHOBHBIE

MopeanpoBarthb B rpaduuecKkoi, mpeIMeTHON dopme,

C IIOMOIIIBIO0 KOMITBIOTEPA IOHSTHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JPOOBIO.

YuraTh M 3alIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE IPOOH,
NpeaiaraTb, 000CHOBbIBATH H 00CYKIATh CIOCOOBI
YHOPAI0YUBAHUS APOOEH.

N3006paxkaTh 0OOBIKHOBEHHBIE JPOOU TOUKAMHU

Ha KOOPJAMHATHOM IIPSIMOU; HCII0JIb30BAaTh KOOPIMHATHYIO
PSAMYIO 11 CPAaBHEHUS IPOOEH.

P®opMyIHPOBATH, 3alIUCHIBATH € IOMOIIbI0O OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO 1p0o0H; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OU JTsl COKpaIeHus: JpoOeit 1 MpUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO POOb B BU/IE HEMPABWIBHON U
BBIJIETISATH 1IETYI0 YaCTh YHCIIa U3 HEMIPaBUIbHOMN Apo0u.
BoinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMH JIPOOSIMU; MPUMEHSATH CBOMCTBA
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3a/1a4u Ha JpoOu.
[IpumeneHue OykB
JUIS 3aIUCH
MaTEMaTUIECKHUX
BBIPAKECHUU U
MPEIJIOKEHU N

apuMETHIECKUX TCUCTBUM JJIs pallMOHAIM3AIIUH
BBIYUCIIEHUM.
BbINOJHATH NPUKUAKY U OLEHKY PE3yJIbTaTa BEIYUCICHUM;

npeniaraTb M NPUMEHSATH NPUEMbI IPOBEPKU BHIYUCIICHH.

IIpoBoauTH HCC/IEI0BAHMS CBOWCTB IpOOEH, ONMUPasch

Ha YHUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS 1 OTPUIIAHUS BbICKA3bIBAaHUMN.

Pemarts TeKCTOBBIC 3a7a4M, COJIEpKAIIUE APOOHBIEC IaHHbIC, U
3a71a4M Ha HaXOXKJICHUE YaCTH LIEJIOT0 U LEJIO0TO I10 €ro 4acTH;
BbISIBJISITh UX CXOJICTBA M Pa3JIM4usl.

MoaeaupoBarhb X0/ PEHICHHS 33/1a4H C ITOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHbIC PEIICHHUS,
3aIlMCH PELIEHUN TEKCTOBBIX 3aa4.

Kpurnyecku oueHUBaTh MOJYYEHHBIA PE3YJIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSS OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTh OITHOKHU.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKU

Harnsgnas reomerpus.
MHOTroyroiabHUKH

10

MHOroyroJIbHUKH.
YeThIpEXyTOIBHUK,
IIPSAMOYTOJIBHHUK,
KBaJpar.
[IpakTrueckas

OnucbiBaTh, HCNOJIB3YSI TEPMUHOJIOTHIO, H300PAKATH

C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHHUKH.

IIpuBoauTH NpPUMepPbI OOBEKTOB PEATTBHOTO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIbHHUKA, IPSMOYTOJIbHUKA, KBAJpaTa,
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pabota
«ITocTpoenne
MPSAIMOYTOJIbHUKA

C 3aIaHHBIMU
CTOPOHAMH

Ha HEJIMHOBAaHHOU
Oymare.
TpeyroJyibHUK.
IImomane n
MIEPUMETP
PSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
V3MEpEHUS
TTOIIATH.
[lepumerp
MHOT'OYT'OJIbHUKA

TPEYTOJbHHUKA, OLEHUBATh UX JIUHEUHBIC PA3MEPBI.
Bobruncasith: nepuMeTp TPEYroJIbHUKA, TPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TUIOIIAAb MPSMOYTOJIbHUKA, KBagpaTa.
N300paxkaTh OCTPOYTOJbHBIE, TPSIMOYTOJILHBIE U
TYHNOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOM M KJIETYAaTON Oymare KBajaparT u
MPAMOYTOJIbHUK C 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath CBOMCTBA NIPAMOYTOJIBHUKA, KBaJApaTa IyTEM
HKCIIEPUMEHTA, HAOIIOICHUS, U3MEPEHUS, MOJICTUPOBAHNUS,;
CpaBHHBATh CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA.
KoncTpynpoBaTth MaTeMaTH4YeCKHUE NMPeEAT0KEHUA

C MIOMOIIIBIO CBSI30K «HEKOTOPBINY», «11000i1». Pacno3HaBaTh
VMCTUHHBIE U JIOKHBIC BBICKA3bIBAHUSA O MHOTOYTOJIbHUKAX,
NPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI.

HccaenoBath 3aBUCMMOCTD IUIOLIAIN KBaApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAJPATHOM CETKU JJIs1 HOCTPOEHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbHUK HAa KBAJIPaTHI,
TPEYTOJIbHUKH; COCTABJATH QUTYPHI U3 KBAJIPATOB U
MPSIMOYTOJIBHUKOB ¥ HAXOAUTH MX TIJIOIIA/h, pa30UBaTh
(burypsl Ha PSIMOYTOJIbBHUKU U KBAJIPaThl M HAXOJIUTh UX
TJTIOIIA/b.

Boipakarh BeIMUYMHY IUIOMIAAN B PA3JIMUYHBIX €IUHUIIAX
M3MEPEHUSI METPUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3AaBUCUMOCTH MEXIY METPUUECKUMU
€AUHULAMU U3MEPEHHUSI TUIOLLA/IH.
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3HAKOMHUTHCA € npuMepamMm NIPUMEHCHUS TIJIOMAAN U
IMCPHUMCETPA B IIPAKTHYCCKUX CUTYaAlUAX. Pematn 3aJjaun

nus3 peaanOﬁ JKU3HHU, Ipeajaratb u Oﬁcy)l(ﬂaTb Pa3jINIHbIC
CIoco0ObI pCUICHUA 3a1a4

JlecsaTuunbie ApoOH

38

JlecsTu4Has 3alucCh
npo0Oeiil. CpaBHeHUE
JECATUYHBIX
JpOOeid.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
OkpyrieHue
JECATUIHBIX
JpOOeid.

Pemenne TeKCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha Ipoou

IIpeacTaBiasiTh IECATHYHYIO APOOB B BUIE OOBIKHOBEHHOM,
YUTATh U 3aNMCHIBATH, CPABHUBATD JICCATUYHBIE IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOOPSIIOUMBAHUS IECATUYHBIX APOOEH.

N300paxarth necaTuyHble JpOOU TOYKAMHU HA KOOPJIMHATHON
IIPSMOM.

BbIABJIATH CX0ICTBA ¥ PA3JIMYMS TPABWI apU(PMETHIECKUX
JEUCTBUY C HATYPAJIbHBIMU YUCIIAMU U JECATUYHBIMU
IpoOsiMU, OOBSICHSATD UX.

BoInoJHATH apuMETHICCKHUE TCHUCTBUS C ICCITUIHBIMHU
JpoOsIMU; BBINIOJIHATH NPUKUAKY U OLEHKY pe3yibTaTa
BBIYMCIICHUU.

I[IpumeHsTH cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCIICHU.

IIpyMeHATH NPABWIO OKPYIJIEHUS JIECATUYHBIX JIPOOCH.
IIpoBoauTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OMUPAsICh HA YUCIIOBBIE DKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOILIbIO0 KOMITBIOTEPA), BHIABUTATh THIIOTE3bI U
MPUBOAUTH UX 0OOCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHMIA.
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PemaTh TeKCTOBBIE 3a]1a4H, COAEpKalUe IPOOHbBIE TaHHbIE, U
Ha HAaXO0XKIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBISIBJISITH UX CXOACTBA U PA3JIUYHSL.

MoaenupoBath X0/ pEIICHUS 3a/1a41 C TOMOIIbIO PUCYHKA,
cxembl, Tabnuibl. [lpuBoAMTH, pa30upaTh, OLEHNBATH
pa3JIMYHbIC PEIICHUS, 3aAMUCU PEIICHUN TEKCTOBBIX 3a/1au.
OnepupoBath ApOOHBIMU YUCIaMU B PEATbHBIX )KU3HEHHBIX
CUTYyaIHUsIX.

Kputuvecku oneHMBaTh MOJTYYEHHBIN PE3YNIbTAT,
OCYILECTBJISITh CAMOKOHTPOJIb, TPOBEPSISL OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOJIUThH OIIHOKHU.
3HAKOMUTBCS € UCTOPHEH Pa3BUTHS apuPMETHKU

Harnsannas reomerpust.
Tena u purypsi
B IIPOCTPAHCTBE

MHoOrorpanHuKH.
N3o0paxenue
MHOT'OTPaHHHUKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
[IpssMOyTOnbHBIN
napasuiesienunes,
Kky0. Pa3BépTku kyOa
U Napajuiesienunesa.
[TpakTrueckas
pabota «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaKoleM
MHpe IPSIMOYTOJIbHBIN Mapaliienenunes, Kyo,
MHOTOI'PAaHHHKH, ONIMCBIBATh, HCII0JIb3YH TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHBIE Pa3MEpHI.

IIpuBoauTH NpUMepPbI 0OBEKTOB PEATTLHOTO MUPA, UMEIOIIHUX
(GbopMy MHOTOI'paHHUKA, IPSIMOYTOJIBHOTO MapajuieenuIea,
KyoOa.

MN300pakath Ky0 Ha KjIeT4aTOM Oymare.

HccaenoBarth cBoiicTBa Ky0a, MPSIMOYTOJIBHOTO
napajuieienunea1a, MHOrorpaHHUKOB, UCIIOJIb3YsI MOJENH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa u
napaenenuneaa. MoaeJupoBaThb Ky0 U napasiesienune]
u3 OymMaru u MpoYrx MaTepuagoB, 00bACHITH CIOCO0
MOJEIINPOBAHUS.
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IMpAMOYT'OJIBHOI'O
napaJuICjICIIMIicaa

Haxoauthb n3mepeHusi, BbIYUCIASTH IJI0Iadb TOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOJIBLHOTO TapaJIJICIICIIUIIC IA;
HCCIeA0BaTh 3aBUCMMOCTB 00bEMa Ky0a OT JUTMHBI €T0
pebpa, BBIIBUTATh M 000CHOBBLIBATH IT'MIIOTE3Y.
Ha6/101aTh 1 NPOBOAMTH AHAJOTHU MEXY TOHATUIMU
IJI0IIAU U 00bEMA, MEPUMETPA U TUIONIAAN TOBEPXHOCTH.
Pacno3HaBaTth HCTUHHBIC U T0KHBIC BBICKA3bIBAHUSA

O MHOT'OT'PaHHUKaX, MPUBOAUTH PUMEPbI U KOHTPIIPUMEPHI,
CTPOUTH BHICKA3BIBAHUS U OTPUIIAHUS BHICKA3bIBAHUM.
Pemarh 3a1a4u U3 peaibHON )XKU3HU

[ToBTOpEeHUE 1 0000IIEHNE

10

[loBTOpEHNME
OCHOBHBIX HOHSATUH
U METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BopIyucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
HaTypaJIbHbIE YHCIla, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
BBITIOJIHATH MPE0Opa30BaHUs YHCEIL.

Bri0upaTh cioco0d cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSITh CBOICTBA apU(METUYECKUX JCHUCTBUIN

JUISL pallOHAIN3alUU BEIYUCIICHUN.

OcymecTBJISATH CAMOKOHTPOJIb BBIITOJHIEMBIX ICHCTBUHN 1
CaMOIPOBEPKY PE3YyJIbTAaTa BHIUMCICHUMN.

Pemars 3agaum U3 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUs JUTA pelIeHns 3a1a4 U3 IPYyTuX
y4eOHBIX MTPEAMETOB.

PemaTe 3aqaum pasHbIMHU CIOCO0aMH, CPABHUBATD -
CIOCco0BbI pELICHN 33/1a4, BBIOUPATh PpAalMOHAJIbHBI
Crocoo

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

170
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6 KUJIACC
HaunmenoBanue paznena |KonmdectBo OcHoBHOE OCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs
(TembI) Kypca 4acoB coJiepKaHue

HatypanbHble uncia 30 Apudmernyeckue BoinosnsaTs apudmeruyeckne qelcTBUSA C MHOTO3HAYHBIMU
JCUCTBHS HATYpaJIbHBIMH YHCJIAMH, HAXOAUTH 3HAYEHHUSI YUCIOBBIX
C MHOTO3HAYHBIMHU BBIPKEHUI CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJISITh
HaTYypaJIbHBIMH 3HAYeHMsl BHIPAKCHUM, COIEpKAIINX CTEIICHHU.
gucinamu. YucioBbie | BbINOJHATH NPUKHIKY M OI€HKY 3HAYCHUIN YHCITIOBBIX
BBIPKCHUSI, BBIPKECHUM, MPUMEHATH NPUEMBI POBEPKH PE3yibTaTa.
HOPAJIOK JEHCTBUH, Hcnosib30BaTh NPH BHIYUCIEHUSAX IEPEMECTUTEITLHOE H
MCIIOJIb30BaHNE coueTaTeIbHOE CBOMCTBA CIIOKEHUS M YMHOXKCHUS,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIe
Yypca; HauOOoJIbIINI
OOIIMI JeTUTEND U
HauMEHBIIIEE 00IIIee
KpaTHoE.

J1emuMOoCTb CyMMBI U
IPOU3BEICHUSI.
Jlenenue

C OCTaTKOM.
Penienne TeKCTOBBIX
3a7a4

pacnpeaenuTeNbHOe CBOWCTBO YMHOKEHNSI OTHOCUTENIBHO
CJIOKEHUSI, CBOMCTBA apU(PMETUUECKUX JTCUCTBUM.
HccnenoBath 4ynciIoBble 3aKOHOMEPHOCTH, IPOBOIUTH

YK CJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
TUINoTe3bl.

®opMyJIMpPOBATH ONIpeAeIeHHs ICTUTENS U KPaTHOTO,
HanOOJIBIIIEro O0IIEro AEIUTEN U HAMMEHBIIIET0 00IIIero
KpPaTHOTO, IPOCTOTO ¥ COCTABHOTO YHCEI; HCTIOIh30BaTh ITH
MOHSITUS NIPH PELICHUU 3a/1a4.

I[IpuMeHSATH aJITOPUTMBI BEIYHCIICHUS HAUOOJIBIIEr0 OOLIEr0
JICTUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
QJITOPUTM PA3JI0KEHHUS YHCIIa Ha TPOCThIE MHOXKHUTEH.
UccaenoBathb yclioBUs ASIUMOCTH Ha 4 1 6.

HccaenoBathb, 00Cy:k1aTh, GOPMYJTHPOBATH U
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000CHOBBIBATH BBIBOJ O YETHOCTH CyMMBI, IIPOU3BEICHUS:
JIBYX YETHBIX YUCEJI, ABYX HEUETHBIX YHCIIE, YETHOIO U
HEYETHOTO YUCEN.

HccaenoBats CBOMCTBA IEITUMOCTH CYMMBI U ITIPOU3BECHUS
YHCEJL.

IIpuBoAUTH NPHMePBHI YKCET C 33]IaHHBIMU CBOMCTBAMU,
PaCIoO3HABaTh BePHbIE U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAax 4ucCel, OMPOBEPraTb HEBEPHbIE YTBEPKICHHUS
C IOMOIIBIO KOHTPIIPUMEPOB.

KoHcTpynpoBaTs MaTeMaTH4YeCKHE NPEIJI0KEHHUA

C IOMOUIBIO CBSI30K «H», «HIIN», «ECIH. .., TO...».

PemaTe TEKCTOBBIE 3a/1a4M, BKJIFOYAIOIINE TOHATHUS
JEIUMOCTH, apUPMETHUECKUM CIIOCOOOM, UCTTIOJIb30BATh
nepedop BCeX BO3MOKHBIX BAPHAHTOB.

MoaenupoBarh X0 PEHIEHUS 3a1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIBI.

IIpuBoauTh, pa3douparb, OLEHMBATDH PA3JINYHBIE PEILICHNUS,
3aIIMCU PELIEHUN TEKCTOBBIX 3a1a4.

KpuTnuecku oneHuBaTh NOJIYYCHHBINA PE3yJIbTAT, HAXOAUTh
OLIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsiMbIE HA TIIOCKOCTH

[lepnienauKyIsipHbIE
MpsIMBIE.
[TapaitenbHbie
MpsIMBIE.
Paccrosinne mexny

Pacno3HaBaTth Ha uepTexKax, pUCyHKax Ciiydau B3aUMHOIO
PAaCMOJIOKEHUS JIBYX MPSIMBIX.

N300paxkaTh ¢ MIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeT4aTol Oymare JIBe epeceKarommecs
psIMbIE, JIBE MapajUIeNIbHbIE MPAMbBIE, CTPOUTH MPSAMYIO,
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IBYMS TOUKaMH,

OT TOYKH JI0 IIPSIMOM,
JUIMHA MapuipyTa

Ha KBaJIpaTHOM CETKE

NEPIEHANKYJIIPHYIO JaHHOM.

IIpuBoauTh NpUMeEpPHI NaPALIETBHOCTU U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIC U
napasuiesibuble cTOpoHbl. M300pazkaTb MHOTOYTOJIBHUKH
C IMapaJUIECIIbHBIMU, IEPIICHIUKYIIIPHBIMA CTOPOHAMH.
Haxoautsb paccTrosiHre MEXAY ABYMs TOYKAMU, OT TOUKH
J10 TIPSAMOM, UIMHY ITyTH HAa KBaJpaTHOM CETKE, B TOM YHCIIE
UCIIOJIb3YsI IU(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpalleHue Apooei.
CpaBHeHue u
yIOPSITIOYNBAHUE
TpOOeii.
Jlecatudanbie qpodu
U MeTpUYecKas
cHUCTEeMa Mep.
Apubmernyeckue
JICUCTBUS

¢ OOBIKHOBEHHBIMH
U IECATUYHBIMHU
TPOOSIMH.
OTHomeHue.
JleneHue B JaHHOM

CpaBHMBATB U YNOPSA0YUBATH IPOOH, BHIOMPATH CIIOCO0
CpaBHEHHUS IpOOEii.

IIpeacraBasiTh AeCATUYHBIC APOOU B BUJE OOBIKHOBEHHBIX
npo0eit 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJIb30BaTh
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MTPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BaTH JIECSITUYHBIC
JpoOu Tpu npeoOpa30BaHUU BEIHMYUH B METPUYECKOM
CUCTEME MeED.

BoinoHATH apupmeTnyecKue 1eiicTBUs

C OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU.

BeruncasTh 3HaueHNs BBIPAKECHUN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIE TIPOOU, BBITIOIHSTH
npeodpazoBaHust 1podeli, BLIOUPATH cOCO0, MPUMEHSTH
CBOMCTBA apu(PMETUUCCKUX ISUCTBUM ISl pallMOHAIM3AIIUN
BBIYMCJICHUU.

CocTaBasiTh OTHOUIEHUS U IPONOPLINH, HAXOAUTH
OTHOLLIEHUE BEJIUYHH, I€JIUTh BEIUYNHY B JAHHOM
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OTHOIIICHHH.
Macira0,
IPOTIOPIIUSL.
[TonsaTue nporieHTa.
Brruncnenue
IpOIICHTA

OT BEJIMYUHEI U
BEJIMYMHEI 11O €€
MIPOLICHTY.

Pemenue TEKCTOBBIX
3a/1a4, CoAepKaIInX
JpOOU U MPOIEHTHI.
[IpakTnueckas
paboTta «OTHOIIEHUE
JUTUHBI OKPY>KHOCTH
K €€ IuaMeTpy»

OTHOUICHUH.
Haxoauth 3kcCiepuMeHTAJILHBIM IIYTEM OTHOIICHUE JIUHbI
OKPYXHOCTH K €€ AUameTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOJAUTb MacIITa0 IUIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbSACHATDH, UTO TAKOE MPOLICHT, YIOTPEOIATh 000POTHI peUuu
CO CJIOBOM «ITPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MIPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
BouI4ucasiTh TPOLICHT OT YKCIIA U YKUCJIO IO €70 MPOLICHTY.
Oxpyrasth 1poOH U MPOLEHTHI, HAXOUTh NPUOTUKEHUS
quced.

Pemats 3aga4um Ha 4acTH, MPOIEHTHI, MPOIOPIUH,

Ha HaXOXJCHHE IPoOH (TPOIEHTA) OT BEJIMUYUHBI U BEJIMUMUHBI
o e€ ApoOu (TIpoLeHTY), ApoOu (MIPOIIEHTA), KOTOPHIN
COCTaBJISICT OJHA BeIM4YMHA OT Apyrou. IlpuBoauTs,
pa3ouparhb, OLEHUBATHL PA3JIMYHbIC PEIICHUS, 3alTUCH
PEILIEHUN TEKCTOBBIX 3a/a4.

N3BaexaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIE,

OTIPENICNIATh HAanOOJIbIIIEE U HAUMEHBIIIEE

U3 MPEJICTABICHHBIX JaHHBIX

Harnsanas reometpus.
Cummerpust

OceBas cummeTpus.
LenTpanbHas
CUMMETpPHUSL.

Pacno3HaBaTh Ha yepTekax U U300pAKEHUAX, H300paAKATH
OT PYKH, CTPOMTH C IOMOIIBIO HHCTPYMEHTOB (PUTYPY
(OTpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPHUYHBIX
duryp.
[IpakTrueckas
pabota «OceBas
CUMMETPHUSI.
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTb), CAMMETPUYHYIO JAHHON OTHOCUTEIBHO
IPSAMOU, TOYKH.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBathb u3 6ymaru a8e GUrypbl, CHAMMETPUYHBIE
OTHOCHUTEJILHO IPSIMOI; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpaIMH, UCTIOIB3Ys CBOMCTBO CHMMETPHUH, B TOM
qHCIIe ¢ IOMOIIBIO IIU(PPOBBIX PECYPCOB.

HccnenoBath CBOMCTBA U3yUEHHBIX (QUTYD, CBA3AHHbBIE

C CUMMETpPHEH, UCIIOJIb3YS SKCIIEPUMEHT, HA0JII0/IEHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Boipaxxenus ¢ OykBamu

[Ipumenenue OykB
JUTSL 3aIIACH
MaTEMaTUYECKNUX
BBIPAXEHUU U
IIPEIIOKEHNM.
bykBeHnHbIe
BBIPAKEHUS U
YHUCJIOBBIE
MOJICTAHOBKH.
bykBenHble
PaBEHCTBA,
HaX0XKJICHHE
HENU3BECTHOIO

Hcnoab3oBaTh OYKBBI J1J11 0003HAYEHUS YHCEI, TIPU 3aMUCH
MaTeMaTHYECKUX YTBEPKICHUM, COCTABIISITH OYKBCHHBIC
BBIPAXKEHUS 10 YCIOBHUIO 3aJ1auu.

HcciienoBaTh HECIOKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH,
HCIIOJIB30BaTh OYKBBI JUIS UX 3aIIHCH.

BbI4MCsITh YMCIIOBOE 3HAUCHUE OYKBEHHOT'O BBIPAYKCHHS
MIPU 3a/IaHHBIX 3HAYCHUSAX OYKB.

3anucbiBaTh (POPMYJIBI: IEpUMETPA U TUIOIIATN
NPSIMOYTOJIbHHUKA, KBaApaTa; IJIMHBI OKPYKHOCTH, TUIOILAIN
KpyTa; BBINOJIHATH BHIYUCJIEHUS 110 3TUM (HopMyiam.
CocTaBasth popMyJibl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsl, paCCTOSIHUE; 1ICHA,
KOJIMYE€CTBO, CTOUMOCTD; TPOU3BOUTEILHOCTD, BpeMsl, 00bEM
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KOMITOHEHTA. pabOoThI; BEIIOJIHATH BBIYMCIIEHUS 110 3TUM (pOopMyJIaM.
®opMybl HaxoauTh HEM3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
EeUCTBUSI
Harnsgaas reomerpus. 14 YeTpIpEXyTOJIbHUK, M300paxaTh Ha HEIMHOBAHHOW U KJIeTYaTol Oymare
@urypsl Ha INIOCKOCTH IpUMEPBI C MCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJILHUKOB. | YETBIPEXYTOJBHUKH C 3aJaHHBIMA CBOMCTBAMM:
[IpsAMOYTOJIbHUK, C MapajuIeNIbHBIMU, IEPIEHAUKYIIPHBIMHU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JTMarOHaJICH.
H3mepenue yrios.
Buael
TPEYTOJILHUKOB.
[Tepumerp
MHOI'OYTI'OJIbHUKA.
[Tnomans ¢urypsl.
DopMyIsl
IIEpUMETpA U
IJI0ILAIN
IPSAMOYTOJIBHUKA.
[Tpubnuxénnoe
U3MEPEHUE IUIOIAIN
duryp.
[IpakTnueckas

CTOPOHAMHU, MPSAMBIMHU YTJIAMH U Jp., paBHOOEIPEHHBIN
TpeyroynbHUK. [Ipeasarats U 00Cy:Ka1aTh Clioco0bI,
AJITOPUTMBI [TIOCTPOCHHUS.

HccnenoBarth, UCIONb3Ys SKCIIEPUMEHT, HAOJIIOICHUE,
MOJICJIMPOBAaHUE, CBOMCTBA MIPSIMOYIOJIbHUKA, KBaJIpaTa,
pa30uBaTh Ha TpeyrojabHUKU. OGOCHOBBLIBATH, ONIPOBEPraTh
C IOMOUIBI0 KOHTPIPUMEPOB YTBEPKICHHUS

O MPSIMOYTOJIbHHUKE, KBaJpaTe, PACNIO3HABATH BEPHBIC U
HEBEPHBIE YTBEPKIACHUS.

N3mepATh ¥ CTPOUTH C TIOMONIBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHMCJIE B MHOTOYT'OJIbHUKE, CPABHMBATD YTJIbI;
Pacno3HaBaTh OCTpbIC, NPSIMbIE, TYIIbIE, PA3BEPHYTHIC YTJIbI.
Pacno3naBaTth, n300pakaTb OCTPOYTOJbHbBIN, IPSIMO-
YTOJbHBIN, TYHOYTOJbHBIN, paBHOOEAPEHHBIH,
PAaBHOCTOPOHHUI TPEYTOJIbHUKH.

BopI4ucasiTh IEpUMETP MHOTOYTOJIbHUKA, TUIOIIAb
MHOTOYTOJIbHUKA Pa30MEeHUEM Ha MPSIMOYTOJIbHUKH,
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pabora «Ilnomanas Ha paBHbIE (PUTYPBHI, UCIIOIH30BATh METPUUECKUE €IUHULIBI
Kpyra» WU3MEPEHUS JITTUHBI U TUIOIAIH.

HNcnoab30BaTh NpUOJIMKEHHOE M3MEPEHHUE JINH U
1o Ha KileTyaTo Oymare, npuOImKEHHOE U3MEpPEHNE
JUTUHBI OKPY>KHOCTH, IUIOIIAAN KpyTa

[lonoxurenbHbIE U 40 Iesbre yncna. IIpuBoaAUTH NPUMeEPHI UCTIOJIB30BAHUS B PEATILHON KU3HU
OTpHILATEIBHBIE YUCTIA Mopnyns uncia, ITOJIOKUATEIIBHBIX U OTPULIATENBHBIX YUCET.
reoMeTpu4ecKas M300paxaTth 1ieNIbIE YHCIIA, TIOJI0KUTEIIBHBIE U
MHTEPIIPETALNS OTPHLIATENBHBIE YHACIIA TOYKAMH HA YHCIOBOU MPSMOM,
MoayJs. Yuciossie HCIO0JIb30BATh YHCIOBYIO MPAMYIO JJIsI CDABHEHHS YU CEIL.
MTPOMEKYTKH. IIpuMeHATHL NPAaBUJIA CPABHEHUS, YIIOPALOYUBATH LICJIbIE
ITonoxurenbHble U YHuCia; HAXOAUTh MOIYJIb YUCIA.
OTPULIATENBHBIE DopMyJaHpOBaTh NPABUJIA BBIYUCIIEHUS C ITOJIOKUTEIBHBIMU
yucia. CpaBHEHUE Y OTPULATEIIbHBIMYA YUCIIaMU, HAXOAUTh 3HAYECHUA
IIOJIOYKUATEIIBHBIX U YUCJIOBBIX BBIPAXKEHUN, COAEPKALIUX NEUCTBUA
OTpHUHATCIbHBIX C MOJIOXKUTEJIbHBIMHU M OTPpUIATCIILHBIMHU YHCJIAMM.
YUCell. IIpyMeHATH CBOMCTBA CIIOKEHUS U YMHOKEHUS
Apudmernyeckue JUTsl IpeoOpa3oBaHusi CYMM U MMPOU3BEICHUN
JNEUCTBUS

C MOJOXUTEIbHBIMH
U OTpUILIATEITbHBIMU
YHCIaMH.

Perienne TekCTOBBIX
3a71a4
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpssmoyronbHas
cucTeMa KOOpAUHaT
Ha IJIOCKOCTH.
Koopaunate! Toukn
HAa IJIOCKOCTH,
abcuucca u
OpJIMHATA.
CronGuaTsie U
KPYTOBBIC
JMarpamMMel.
[IpakTnueckas
pab6ota «IlocTpoenue
auarpamm.
Pemenue TekcToBhIX
3aj1a4, CoAepKaInx
JAHHBIE,

O0BACHATH U WJIIOCTPUPOBATH MOHATHE TIPSIMOYTOJILHON
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKH U (PUTYPHI IO 3aJaHHBIM KOOpAMHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpaMmmbl. Ucnosib3oBaTh HHGOpMALHIO,
MpECTaBICHHYIO B Ta0JIWIIaX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 3371a4 Y 3a7]a4 U3 pEaJIbHON KU3HU

MPEJICTABJICHHBIC

B TaOIUIAaX U

Ha uarpaMmmax
Harnmsannas reometpus. [IpssMOyTOJIBHBIM Pacno3HaBaTth Ha yepTe)kax, pUCYHKax, ONMUCbIBATH
@urypsl B IPOCTPAHCTBE napajieenumne, MUPAMUY, TPU3MY, [IUIUH]IP, KOHYC, IIap, H300pa!kaTh UX

KyO, mpu3ma,
npamma, KOHyC,
IWIAHID, TIap U
chepa.
N3o00paxenue

OT PYKH, MOJIEJTUPOBATH U3 OyMaru, TIaCTUIINHA, TIPOBOJIOKH
u 1p. [lpuBoauTs NpuMepPbl 00HEKTOB OKPYKAIOIIETO MHUPA,
uMerImux GOpMbl HA3BaHHBIX TEJL.

Hcnoab3o0BaTh TEPMUHOJIOTHIO: BEpIIMHA, pEOPO, TpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pPa3BEPTOK
MHOTOI'PaHHUKOB,
UUJIMHAPA U KOHYCA.
[IpakTrueckas
pabota «Co3znanue
Mozenen
IPOCTPAHCTBEHHBIX
buryp».

Ilonstne 06BEMA;
€JIMHULIBI U3MEPEHUS
o0BéMa. O0bEM
IPSIMOYTOJILHOTO
napajuiesienunesa,
Ky0a, popMyiibl
00bEMa

N3yuaTh, ucnoib3ys SKCIEPUMEHT, Ha0Jt0/IeHUEe, U3MEpPEHUE,
MOJICIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBAa HAa3BAaHHBIX TEJ, BHISIBJISATH CX0JCTBA U
Pa3JIMYHsL: MEXY MUPAMUION U IPU3MOI; MEXKTY
WIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBaTth pa3BEPTKH NMapaienenunena, Kyoa, mpu3Msl,
MUPAMUJIBI, KOHYCA, IIIMHAPA; KOHCTPYHPOBATD JTaHHBIC
Tena U3 pa3BEéPTOK, CO37aBaTh UX MOJIEIH.

Co3aaBaTh MoJ1eJIM TPOCTPAHCTBEHHBIX (uUryp (u3 Oymary,
MIPOBOJIOKH, TJIACTHIIMHA U Jp.)

N3mepsaTbs HA MoJeJIsIX: JJIMHBI pEOEp MHOTOIPAHHHUKOB,
JaMeTp Imapa.

BeiBoauths popmyiry 00bEMa IPSIMOYTOILHOTO
napajuienenuneaa.

BoruuciasaTts no gpopmysam: 00bEM NMPSIMOYTrOIbHOTO
napajuienenuneaa, Kyoa; ucroib30BaTh SAUHUIBI U3MEPECHUS
00bEMa; BBIYMCIATH 00BEMBI T, COCTABICHHBIX U3 KYOOB,
napaJuIeNIenUIeI0B; pelaTh 32/1a4M C peaTbHBIMU TaHHBIMH

[ToBTOpEeHue, 00001ICHUE,
CHCTEMaTH3aIUs

20

[ToBTOpeHue
OCHOBHBIX MOHSATHI
¥ METOJIOB KyPCOB D
1 6 KJIaCCOB,
000011eHE U
CHCTEMAaTH3aI1s
3HAaHUHU

BeruncasaTh 3HaueHNs BBIPAKECHUN, COAEPIKALLNX
HaTypaJIbHBIE, LIEJIbIE, I0JIOKUTEIBHBIE U OTPULIATEIbHbIE
4ucIia, OOBIKHOBEHHbBIE U AECATUUYHbBIE JPOOH, BHIMOIHATh
npeoOpa3oBaHus YUCEI U BhIPAXKECHU.

Bri0upaTh cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSITH CBOIicTBAa apu(METUUECKUX JICHCTBUN

JUISL palMOHAIU3AU BEIYUCIIEHUN.
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PemaTh 3apaum 3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKUue 3HAHMSA JIJIsl pEIIeHUs 3a/1a4 U3 APYTUX
MPEMETOB.

PemaTh 3a1a4u pa3HbIMHM CIOCO0aMM, CPABHUBATD,
BbIOMPATH CNOCO0OBI PEIICHUS 3a1a4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX AEHCTBUN U
CaMOIIPOBEPKY pE3yJIbTaTa BEIYMCICHUN

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME

170
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

INOACHUTEJIBHAA 3AIITMCKA

AnreOpa sBISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0O0pa3oBaHMS:
OHa O0eCIeYrBaET M3YYCHHUE APYTUX AUCITUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTAPHOIO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIsl MIPOAOTIAKEHUST 00pa30BaHUS U
B TOBCEJHEBHON >XuW3HH. Pa3BuTHe y o0Oy4aronmxcs Hay4dHBIX NPEICTaBICHUN
O MPOUCXOXKIACHUU W CYIIHOCTH aireOpanmdeckux aOCTpakimii, CrocoOe OTpakKeHHS
MaTeMaTUYECKOW HAyKOW SIBIIGHMM M TPOILIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTUYECKOr0 MOJCIMPOBAHUSI B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GbOopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS W KAyeCTB MBIIUICHUSI, HEOOXOJAUMBIX
JUTS aJlaliTallid B COBpEeMEHHOM Iu(poBoM oOiiiecTBe. M3ydueHue anreOpsl ooecreunBaeT
pa3BUTHE YMEHHUs HaOII0JaTh, CpaBHUBAaTh, HAXOJIUTb 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS M BBIBOJBI, (QOpMyIUpoOBaTh yTBepxkAcHUA. (OCBOeHHME Kypca aiareOpbl
oOecrieunBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroOlUXCsA: OHU MCIOJIb3YIOT
JNETyKTUBHBIE W WHAYKTUBHBIE paCCyXIeHUsA, OO0O0OIIEHNE W KOHKPETHU3AIHUIO,
abcTparupoBanue u ananoruto. O0ydyeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSITETILHOM JIESITEIbHOCTH O0YYarOUIUXCsl, OITOMY CAMOCTOSITEIbHOE PEIICHUE
3a/1a4 SBJISETCS pealu3anuen 1eaTeIbHOCTHOTO MPUHIUIIA 00yUeHHUS.

B crpykrype mporpammbl yueOHOro Kypca «Anredpa» ajii OCHOBHOI'O OOIIETo
o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJICP)KATEIbHO-METOJIUYECKUE JIUHUMU:
«Ywucna v BBIYUCIICHUS», « AJreOpandecKue BRIPaXEHU», « Y paBHEHHUS U HEPABEHCTBAY,
«OyHKmum». Kaxnas u3 3THX CONEPKATEIbHO-METOAUYECKUX JIMHUM pPa3BUBACTCS
Ha NMPOTSHKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOJECUCTBYS C APYTMMH €ro JUHUSIMHU.
B xozae nzydenus yueOGHOTO Kypca 00yqaronIuMcs IPUXOIUTCS JJIOTUYECKU PACCYKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3M € 3TUM B mOporpammy
y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKHU, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jeiax MaTeMaTUYeCKOro OO0pa3oBaHUS U CIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYarONIMMHUCS OCHOB YHHUBEPCAJIBLHOTO MAaTEMaTHUYECKOrO S3bIKA.
ConepkaTeIbHON U CTPYKTYPHOM OCOOCHHOCTBIO YUeOHOT0 Kypca «Anredpay sBisieTcs
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxanve muHUA «YucCia U BRIYUCICHUS» CIIYKUT OCHOBOM JUIsl JAIbHEHIIErO
W3Y4YCHUS] MATEMAaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIUXCS JIOTUYECKOTO
MBINUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS  alTOPUTMaMHU, a TakKke
MPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJISI TIOBCEAHEBHOM IKU3HH.
Pa3BuTre moHATHSA O YMCIe HA YPOBHE OCHOBHOTO OOIIETo 0Opa3oBaHMs CBS3aHO
C palMOHAILHBIMU U HUPPAIMOHAIIBLHBIMU YWCIaMH, (OPMHUPOBAHUEM MPEICTABICHUN
O JEWCTBUTEIBHOM YHCIIC. 3aBEPIICHUE OCBOCHHSI YHUCIOBOM JIMHUU OTHECEHO
K cpesiHeEMY 0011IeMy 00pa30BaHUIO.
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Copnepxkanue AByX anreOpandecKux JIUHUN — «ANTeOpandecKue BBIPAKEHUS» H
«YpaBHEHHSI W HEPaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOy4aroumxcs
MaTEeMaTHYeCKOro arrapaTa, He0OX0AUMOTO JIJIsl pEeIIeHUs 33]]Ja4 MaTEeMAaTUKH, CMEKHBIX
IpPEeIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs y4eOHBIM MaTepHall TPYHIHPYETCS BOKPYT PallMOHATbHBIX BBIPAKEHUH.
AnreOpa JIeMOHCTpPUpPYET 3HAUY€HHE MAaTEMaTUKH KakK s3bIka Ui TOCTPOCHUS
MaTeMaTHYECKUX MOJeJIel, ONMCaHuUs MPOIIECCOB U SIBJICHUI pearibHOTO MHpa. B 3amaun
oOy4deHus anredpe BXOAT TaKkKe JadbHelIIee pa3BUTHE aITOPUTMUUYECKOTO MBIITUICHHUS,
HEOOXOAMMOTr0, B YaCTHOCTH, JIJIsl OCBOCHHMSI Kypca HH(POPMATHKH, U OBJIaJICHHE HABbIKAMU
JNENYKTUBHBIX paccyxaeHuid. IlpeoOpazoBaHue CHMBOJBHBIX (POPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHU s, CIIOCOOHOCTEHN K MATEMaTHUYE€CKOMY TBOPYECTRBY.

Conepxanue (QyHKIMOHAIBHO-TpaQUUECKOM JIMHUM HAIEJICHO Ha TMOJIy4YeHUe
OoOyJarolUMHUCs 3HAaHUM O QYHKIUAX KaK BaKHEWIIEW MareMaTH4ecKOoW MOJENH
JUISL OTIMICAHMUS U WCCIICIOBAHMSI Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHHUM B MPHUPOJAE U
obmectBe. M3yueHne marepuasa crocoOCTBYET PAa3BUTHIO Yy OOYYaAIOLIUXCS YMEHMS
UCTIONIb30BaTh Pa3IMYHbIC BHIPA3UTEIBHBIC CPEJCTBA SI3bIKA MATEMAaTUKU — CIIOBECHBIE,
CUMBOJIMUECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (GOPMUPOBAHUE MPEJICTABICHUN O POJIU
MaTE€MaTHKH B Pa3BUTUU IUBUIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3y4yaercs yuyeOHbI Kypce «Anredpay,
KOTOpBIA BKJIIOYAET CJEAYIOUIME OCHOBHBIE pasfensl conaepkanus: «Yucna u
BBIUUCIICHUS», «ANredpandecKkue BBIPAKEHUS», «YPAaBHEHUS U HEPABEHCTBAY,
«DOYyHKIIUW.

OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX JUIsI H3Y4YeHHs Y4eOHOTO Kypca
«Anredpay, — 306 wacoB: B 7 wiacce — 102 yaca (3 gaca B Henmenoo), B 8 kimacce —
102 yaca (3 yaca B Heneno), B 9 kinacce — 102 yaca (3 vaca B HeZIeIIO).

COAEPKAHUE OBYUEHMUSA

7 KIIACC
Yucaa u BbIYUCICHUSA

Hpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO0]T OT OJHOU (POpMBI 3amucH apodei K
npyroii. IloHsTHE palMOHAIBHOTO 4YHUCIA, 3alUCh, CPAaBHEHME, YIIOPSJIOYMBAHUE
palMOHAIBHBIX 4Kcesl. ApudmMeTnueckue ACHCTBUS C palUOHAIbHBIMH YHCIIAMHU.
Pemenue 3ama4 u3 peasbHON MPAKTUKKU HA YaCTH, HA APOOH.

Crenenb C HaTypajJbHbIM [IOKa3aTelieM: OIpeJeieHne, MNpeoOdpa3oBaHue
BBIPDOKEHUII HA OCHOBE OMpEeNEiICHUs, 3amuch OoJbluX uuces. [IporeHThl, 3amuch
IOPOLEHTOB B BHJE ApoOM U IpoOM B BHUAE MPOLEHTOB. TpH OCHOBHBIE 3aJaud Ha
MPOLICHTHI, PEILICHUE 33]1a4 U3 PeaIbHOU MPAKTUKHU.

[IpuMeHeHre MPU3HAKOB JIEITUMOCTH, Pa3I0KEHHE HA MHOMXUTENH HATYPaJIbHBIX
quCel.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IPsIMasi U 0OpaTHas MPONOPLUUOHATIBHOCTH.
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AnredOpanveckue BbIPasKeHUs

[lepeMeHHbIE, YUCIOBOE 3HAUYEHHME BBIPAXKEHUS C MepeMeHHOW. JlomycTumbie
3HaueHusd nepeMeHHbIX. [IpenacTaBieHue 3aBUCHMOCTH MEXY BEIMYMHAMU B BHJIC
dbopmynbl. Boruucinenus no ¢opmynam. I[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXKJIECTBEHHO paBHBIC BBIPAKEHUS, MPaBUIa TPeoOpa30BaHUusd CYMM U MPOU3BEICHUM,
IpaBuiia PacKphITUS CKOOOK M MPUBEICHUS MTOJJOOHBIX CIaracMbiX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

Onnowiensl ¥ MHorousieHbl. CteneHb MHorouseHa. ClOXKeHHE, BBIYUTAHUE,
YMHOXEHUE MHOTOWICHOB. DOPMYJIbI COKPAIIEHHOTO YMHOKEHHUS: KBaJIpaT CyMMBbI U
KBaJparT paszHocTu. QPopMyiia pa3HOCTH KBaJApaToB. PaznokeHHe MHOTOYJICHOB
Ha MHOKUTEJIH.

YpaBHeHMs 1 HEPAaBeHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, IpaBUja MpeoOpa3oBaHUsS ypaBHEHUS,
PaBHOCUJIBHOCTbH YPaBHEHHUI.

JIuHeHOEe ypaBHEHUE C OJTHOW IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO YPaBHEHUS,
penieHrne JIMHEMHBIX ypaBHEHUM. (COCTaBICHHE YpPaBHEHHW IO YCIOBHIO 3aJadM.
Pemenre TeKCTOBBIX 33/1a4 C TOMOIIBIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHME C JBYMs NEpEeMEHHbIMH W ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUH € IByMs MepEeMEHHbIMU. PellieHne cucteM ypaBHEHH ciocoOoM
IIOACTAaHOBKH. [ [puMepsI pemennst TEKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKUMHA

Koopaunara Touku Ha npsiMoi. YncaoBbIe TPOMEXYTKU. PaccTosiHue MEXAY ABYMsI
TOYKaMH KOOPJIUHATHOW MPSIMOM.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpAWHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3amanHbix (popmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonarue gyukiuu. ['paduk dynkuuu. CBoiicTBa
bynkuii. Jlunerinas Qynkuwms, e€ rpaduk. I'paduk dynkmum y = |x|. ['padpuueckoe
pEelIEHNE JTUHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KUIACC
Yucsa 1 BbIYUCICHUS

KBagpartubiii kopens u3 uucina. [lonstue 06 uppanmonaibHoM yucie. JleciTuunbie
npuOIMKEHUsT HMppalMOHANbHBIX unced. CBoHcTBa apupMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHHUE K IPeoOpa30BaHUIO YMCIIOBBIX BBIPAKCHUN U BBIUMCICHUSIM.
JleHCTBUTENBHBIC YHCIIA.

Crenens ¢ 1enbIM NOKazaTesneM U e€ cBoiicTBa. CtangapTHas 3alMCh YMCIIA.

AuredpanvecKue BbIpasKeHHUs
KBagpaTHbIl TpEXWIEH, pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIH.
Anrebpandeckas npods. OCHOBHOE CBOMCTBO anrebpandeckoit qpoou. CioxxeHue,
BbIUMTaHHE, YMHOKEHUE, JIEJIeHNE anreOpandeckux qpooeil. ParmoHnanbHble BRIpaXKEHUS
U uX npeodpa3oBaHme.
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YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBagpaTHOro ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOISIIIMXCS K JIMHEWHBIM M KBaapaTHbIM. [Ipocrenimme
JTpOOHO-pallMOHATbHBIC YPABHEHUS.

I'paduueckass uHTEpHpeTanuss ypaBHEHHM C JABYMsI TEPEMEHHBIMU M CHCTEM
JIMHEWHBIX YPAaBHEHHI C ABYMS IEPEMEHHBIMU. [ [prMepBI pelieHus: CUCTEM HETMHEMHBIX
YPaBHEHUI C IBYyMS IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 AIreOpanyecKuM CIocoOOM.

HucmoBble HEPAaBEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpAaBEHCTB. JINHEITHBIE HEPABEHCTBA C OQHOM NepeMeHHOU. CHUCTeMbI
JIMHEWHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunn. OOnacTh ONPEAEIECHUS M MHOXECTBO 3HAYEHUN (YHKLHUU.
CrniocoObI 3a1aHust QyHKIIUH.

I'padux pynkuuu. Urenue cBoiicTB pynkuuu no e€ rpaduky. [Ipumeps rpadukon
(GYHKIMI, OTpaXaroluX peajbHble IPOLECCHI.

@OyHKIIMHU, ONUCHIBAIOLIUE MIPSIMYIO U 00paTHYIO IPONOPLHOHATIBHBIE 3aBUCUMOCTH,
ux rpadukn. Oynakiun Y = X2, ¥ = x%, y =Vx, y=|x|. ['paduueckoe peuieHne ypaBHeHu#H
U CUCTEM YPaBHEHMH.

9 KJIACC
Yucaa v BbIYUCICHUS

PanimonanpHbie 4uciia, UppalMoOHAJIbHBIE YMCJIA, KOHEUHbIE W OECKOHEUHBIC
JeCATUYHbIC TpoOr. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, ACHCTBUTENIbHBIC UHCIIa KaK
OCCKOHEUHBbIE JeCATUYHbIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEVICTBUTEIBHBIX qyucel, apupMeTHIECKUe JNEUCTBHS
C JCUCTBUTEIIbHBIMU YHCIIAMU.

Pa3smepsl  OOBEKTOB  OKpPYXKAIOIIETO  MHpa,  JUIMTEIBHOCTH  IPOIECCOB
B OKPY’KAIOIIIEM MUPE.

[TpubnuxEHHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTHh MpUONKeHUs. OKpyriieHue
yucen. [Ipukuaka v olleHKa pe3yJbTaTOB BIUMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JlunentHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PelnieHne ypaBHEHHI, CBOISAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHHs ypaBHEHUN TPETbed U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemienne npoOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX —3ajay
aNredpandecKuM METOJIOM.

VYpaBHeHHe C JByMs IEepeMEHHbIMU M ero rpaduk. Pemenue cucreM nByX
JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU. Perenne cucteM AByX YpaBHEHUM, OJTHO
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U3 KOTOPBIX JHMHEWHOE, a JIpyroe — BTOpOi crtemeHu. ['paduueckas mHTEpHpeTanus
CHUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMU.

Pelienre TeKCTOBBIX 3aJ1a4 ajaredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM TNIEpEeMEHHOM. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBanpaTHbeie HepaBeHcTBa. ['paduueckas
MHTEPIPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DOyHKUIMHA
KBanparuunas ¢ynkius, e€ rpaduk u cBoiictsa. [lapabosa, KoopIuHATHI BEPUTUHBI
napaboJIbl, OCh CHMMETPHUH TTapaboJIbl.

I'padukn QyHkumii: y = £x, y= £x+Db, y = k—, y=x3y =5 y=|x,
X
Y WX CBOWCTBA.

YucaoBble N0CI€10BATEILHOCTH M IPOrPeccuu

[ToHdaTHE YKMCIIOBOWM  MOCIEAOBATEIBHOCTU. 3aJaHUE IMOCIEAOBATEIbHOCTU
peKyppeHTHOM hopmyIioit u popMyIioi N-TO YIieHa.

Apudmernueckass u TeoMeTpuyeckas mporpeccur. Dopmyibl N-ro  4iIeHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrpecCUil, CyMMbI IEPBBIX N YICHOB.

N3o00pakeHne 4wieHOB apu(METUUECKON U T€OMETPUUECKOM MPOrPeCcCHil TOUKaMu
Ha KOOPJMHATHOM IIJIOCKOCTH. JIMHEHWHBIM M SKCIOHCHUMAIBbHBIN pocT. CIOXKHBIE
MIPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie  pe3ynbTaThl  OCBOSHHS  TpOrpaMMbl  y4eOHOTO  Kypca
K KOHILy 0OOy4eHHUs B / KJacce:

Yucia u BbIYUCICHUS

BrinonHaTh, coduerast yCTHbIE U MUChbMEHHBIE IPUEMBI, apumeTnyeckue IeiCcTBUs
C pallMOHAIIBHBIMHU YUCJIAMHU.

HaxonuTth 3HaueHUs1 YUCIOBBIX BBIPAXKEHUM, MPUMEHITh Pa3HOOOpa3HbIE CIIOCOOBI
U MPUEMBI BBIYUCIICHHS 3HAYCHUM APOOHBIX BBIPAKEHUH, COIEPKAIINX OOBIKHOBEHHBIC
U JECATUYHBIC JPOOH.

[lepexoauts oT omHOW (OpPMBI 3amUCH 4uUceNn K Apyrou (mpeoOpa3oBBIBAThH
JECATUYHYIO Ap0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JIECATHYHYIO TPOOB).

CpaBHUBATH U YIOPSJOUYNBATH PALlMOHATIBHBIE YHCIIA.

OKpyIJIsITh YnCHa.

BpINONHATE NPUKMAKY M OLICHKY pPE3yJbTaTa BBIYMCICHUW, OLEHKY 3HAYCHUU
YHCJIOBBIX BBIPAXKCHUU. DBBITOMHATE JEUCTBHUS CO CTEIEHSMH C HATypaJIbHBIMU
IMOKa3aTEeIsIMHU.

[IpuMeHATh NPU3HAKUA JIEIIMMOCTH, PAa3J0KEHHE HA MHOKHUTEIM HATypPaJbHBIX
quced.
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Pemath npakTHKO-OpUEHTHPOBAHHBIE 331a9H, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IPOIMOPITUOHAILHOCTRIO  BEJMYHH, TPOICHTAMH, WHTEPIPETUPOBATH PE3yiIbTaThl
pelIeHus 3a1a4 ¢ YIETOM OrpaHUYCHHMN, CBA3aHHBIX CO CBOHCTBAMHU PacCMaTPUBAEMBIX
0OBEKTOB.

AnredOpanveckue BbIPasKeHUs

Hcnonb3oBarh anreOpandyeckylo TEPMHHOJOTHUIO M CHUMBOJHKY, MPUMEHSITh €&
B IIPOIIECCE€ OCBOEHUS YUeOHOr0 MaTepuaa.

Haxonuth 3HayeHuss OyKBEHHBIX BBIPAKEHUM TMpU 33JaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BhINonHAT mpeoOpa3oBaHUsl LENOr0 BBIPAKEHUS B MHOTOWIEH NPHUBEACHUEM
MOJI00HBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BBINONHAT YMHOKEHHE OJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOT'OYJIEH,
MPUMEHSTH (HOPMYITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcyiecTBIATh Pa3yioKEHUE MHOTOWICHOB HA MHOYKUTEIH C IOMOUIBIO BBIHECEHHUS
32 CKOOKHM OOIIEro MHOMKHUTENS, TPYNIUPOBKH CIIAraéMbIX, HNPUMEHEHUs (opmys
COKpAILLIEHHOI'O YMHOXEHUS.

[IpuMmeHsATh mpeoOpa3oBaHWsd MHOTOWICHOB JUIsl PEIICHHS Ppa3IMYHBIX 3a/1a4
13 MaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEANbHON ITPAKTHKHU.

Hcnons30BaTh  CBOWCTBA  CTENEHEM C  HATYpPAJIbHBIMH  I10KAa3aTEIsIMU
JUIs IpeoOpa30BaHUs BbIPAKEHUH.

YpaBHeHMs U HEPAaBEHCTBA

Pewiars nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSS IIpaBUila IIepexoaa
OT MCXOJHOIO YpPaBHEHHsS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBIAETCS JM YUCIO
KOpPHEM YpaBHEHUS.

[Ipumensaty rpaduyueckrie METOAbI MPHU PEHICHUH JUHEHHBIX YpaBHEHUNW M HX
CUCTEM.

[TonGupath mpUMepsl Hap YKCeN, SABISIOIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C IBYMS ITIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaUK JIUHEHHOTO YpaBHEHHUS C JABYMS
NEPEMEHHBIMHU, MOJIb3YSCh TPAPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucTeMpl IByX JINHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpadudecku.

CocTaBnsaTe U pemaTh JUHEWHOE YPABHEHUE WIIM CHCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCIOBUIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YEHHBIN pe3yJIbTaT.

DyHKUIMHA

N3o0paxkarh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOUIWE 3aJaHHBIM
KOOpJIHUHATaM, Jy4H, OTPE3KH, HHTEPBAJIbI, 3alMCHIBATh YHCIIOBBIE MPOMEKYTKHU
Ha ajareOpanvyeckoM S3bIKE.

OtmMmeuaTh B KOOPAMHATHOW INIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpPJIMHATaM, CTPOUTh
rpaduky muHEHHBIX GyHKInd. CTpouTh rpaduk GyHKIMHA Y = |X|.
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OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOPOCTb, BPEMsl, PAaCCTOSHUE, LI€HA, KOJIMYECTBO, CTOMMOCTD, IPOU3BOAUTEIBHOCTD,
BpeMmsi, 00bEM paboThI.

Haxonute 3HaueHrEe (yHKIHH 110 3HAUEHUIO €€ apryMEeHTa.

[lonnmatp rpaduueckuii cmoco0 TMpeAcTaBIeHUS W aHaidu3a HWH(GOpPMALUH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALNMIO U3 TpapUKOB peajbHBIX MPOLECCOB U
3aBUCHMOCTEM.

[IpenmMeTHBIC pe3ysbTaThl OCBOCHHS MPOTPaMMbI y4eOHOTO Kypca K KOHILY
oOyuenwus B 8 Kjacce:

Yuciia v BbIYUCICHUS

Hcnonb30BaTh HadallbHBIE MPEICTABICHUS O MHOXKECTBE JACHUCTBUTEIIBHBIX YUCEI
JUIs. CPABHEHMS, OKPYTJICHHS W BBIYMCICHUM, U300pakaTh JACHCTBUTENIbHBIC YHCIIA
TOYKaMHU Ha KOOPAMHATHOM IIPSMOM.

[IpumMeHATh TOHATHE apUPMETUYECKOTO KBaJIpaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yd IMpPU HEOOXOJUMOCTH KaJIbKYJISTOp, BBIMOJIHATh
npeoOpa3oBaHus BBIPAKEHUM, CONEpKAIINX KBaJIpaTHbIE KOPHH, MCIIONb3Ysl CBONCTBA
KOPHEH.

Hcnonb3oBath 3anucu OOJIBIIUX U MaJIbIX YUCEN C IOMONIBIO AECATUYHBIX ApoOei
u creneneit uncna 10.

AJiredpanyeckue BhIPaKeHUA

[IpuMeHATh MOHATUE CTENEHU C LEIbIM MTOKa3aTENEM, BBITOJIHITH MPE0Opa30BaHUs
BBIPAXXEHUH, COAEPKAILIMX CTEIIEHU C LEIbIM [IOKa3aTENIEM.

BbINONMHATE  TOXKAECTBEHHbIE MPEoOpa3oBaHMsl  palMOHAIbHBIX  BBIPAXKEHUHN
Ha OCHOBE IPaBUJI IUCTBUI Ha/l MHOTOWICHAMH U aJireOpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsTh TpeoOpa3oBaHUs BBIPAKEHUH [UIsl PEIIEHUS pa3IUYHbIX 3a]ad
13 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIIbHON NTPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate snuHENHBIE, KBaJpaTHBIE YPABHEHUS W PALMOHAIBHBIE YpPABHEHUS,
CBOISIIMECS K HUM, CHCTEMBI IByX YPAaBHEHHUH C ABYMS [TIEPEMEHHBIMHU.

[IpoBoauTe MpOCTENIIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHHUH, B TOM
Yucjie ¢ TpUMEHEHHWEM Tpaduueckux TMpeAcTaBiIeHu (ycTaHaBIMBaTh, WUMEET JIU
ypaBHEHUE WJIM CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEE).

[TepexoauTs OT ciioBeCHOUM (HOPMYJIHUPOBKHU 3a7auM K €€ anreOpandeckorl Mojaeu
C MMOMOIIBIO COCTABJICHHSI YPABHEHMS WJIM CUCTEMBI YPaBHEHMM, WHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yybTarT.

[IprMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB JJISI CPABHEHHUS, OLIEHKH, PEIIATh
JMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHON W WX CUCTEMBI, J1aBaTh TIpadHUuecKyro
WJUTFOCTPALAI0 MHOKECTBA PELIEHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[loHumath M UCHOJAB30BaTh (PYHKIMOHAIBHBIE MOHATHS W A3BIK (TEPMHUHBI,
CUMBOJIMYECKHE OOO3HAUCHHUA), ONPEACNATh 3HaueHue (YHKIUU TO0 3HAYCHUIO
apryMEeHTa, ONIPEAEIATh CBOMCTBA (DYHKIMU 1O €€ rpauKy.

CtpouTts rpaduku 3J1eMeHTapHbIX QYHKIUI BUA:

y=", y= x2? y= x3,y = VX ¥y = |x|, omuchIBaTh cBOIiCTBA UMCIIOBOI (yHKIIHI
X

1o e€ rpaduky.

[IpenmeTHBIC pe3ysbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyuenwus B 9 Kjacce:

YucJa ¥ BbIYUCTICHUA

CpaBHMBATH U YIIOPSIIOUYUBATH PALTMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breimonuars apudmernueckue NEUCTBUS C paIlMOHATIBHBIMU YHCIIAMH, COYETast
YCTHBIE W TIMCHbMEHHBIE TNPUEMBI, BBINOJHATH BBIUMCIEHUS C WPPALUOHATBHBIMA
YHUCJIaMH.

Haxomutes 3Ha4YeHHs CTENEHEW C LEIbIMH MOKA3aTEIMA U KOPHEW, BBIYMCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyraiaTh  JI€UCTBUTEIBHBIC YHUCJA, BBINOJIHATH MNPUKUJKY  pe3yJibTaTa
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemare nuHelHBIE M KBaJpaTHBIE YPAaBHEHUS, YPABHEHUs, CBOIAIIMECS K HUM,
npocTeifime ApoOHO-palMOHaIbHbIE YPaBHEHHUS.

Pemars cucTeMpl IByX JIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPBIX OJTHO YPABHECHUE HE SIBIACTCS JIMHEUHBIM.

Pemarp TeKCTOBBIE 3a1auu alreOpandyeckuM CIIOCOOOM € MOMOIIBIO COCTaBIICHMS
YPAaBHEHMS UM CUCTEMBI JBYX YPABHEHUHU C JBYMs [IEPEMEHHBIMH.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHUS YPABHEHUM M CHUCTEM YPaBHEHHUH, B TOM
Yyucie € NpUMEHEHUEM TpadHuuecKuX MpeAcTaBIeHU (yCTaHaBIMBaTh, HUMEET JIU
yYpaBHEHUE WJIA CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIKO, U TIPOYEE).

Pemartp nuHeliHble HEpABEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXkaTh pelIeHHe
HEPABEHCTB Ha YMCIIOBOW MPSMOM, 3aIIUCHIBATH PEILIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemars cucreMsl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLIME
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEILIEHUE CHUCTEMbl HEPABEHCTB HAa YHCIOBOU
MIPSIMOM, 3aIIMChIBATh PEIICHHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3IMYHbBIX 3a1a4.

DyHKIUU
Pacrio3naBaTh (QyHKIMM H3y4eHHBIX BHJIOB. Iloka3piBaTh cXeMaTHUECKU
pacrmoyoKeHue Ha KOOPAWHATHOW IJIOCKOCTH TpadukoB (YHKIMH BUma: Yy = £X,

£ —

y=fkx+b y=_, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumoctu
X

OT 3HaueHUN KOd((PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKITUH.
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Crpouth W u300pa)kaTh CXEMAaTUYECKH TIpauKu KBAIpPaTUYHBIX (DYHKUUH,
OIMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIMA MO UX TpaduKaMm.

Pacrio3naBaTh KBagpaTW4YHYyI0 (QYHKIHIO TO (opMyiie, MPUBOAUTH TMPUMEPHI
KBaJIpaTUYHBIX (PYHKIIMH U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YucaoBble MOCJIeI0BATETbHOCTH H MPOTPecCuu

Pacro3naBath apu()METHIECKYIO U TEOMETPHUYCCKYIO MPOTPECCHH TPU Pa3HbIX
crioco0ax 3aaHusl.

BEINOTHATE BHIYUCIICHUS C UCIIOJIb30BaHKEM (HOPMYII N-T0o YcHa apru(pMETHUCCKOM
U T€OMETPUYCCKOM MPOrpecCrii, CyYMMBI IIEPBBIX N UJICHOB.

M300paxaTh YWICHBI TOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM IJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YHCIOBBIMH I1OCJIENOBATEILHOCTSIMH, B TOM UYHCIIE
3aJla4M M3 PeaibHOM JKU3HH (C HCITOJIb30BaHUEM KalIbKYISATOPa, HU(POBBIX TEXHOJOTHI).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KonnuecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEITEIIHOCTH 00yUYarOIIMUXCs
(Tembl) Kypca 4acoB COZIEp)KaHUE
Yucia ¥ BEIYUCIIEHHUS. 25 IToustne CucremMaTu3upoBaTh U 000ramiaTh 3HAHUS
ParnmonanbHbie yncna pPaIMOHAIBHOTO YKCia. | 00 OOBIKHOBEHHBIX U JACCATUYHBIX TPOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH APO0H, MPe0oOpPa30BHIBAS
JEUCTBUS IPU HEOOXOJUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yucinamu. CpaBHEHHUE,
YIIOPSIAOYMBAHUE
PalMOHAIBHBIX YUCEIL.
CreneHn

C HATYpAJIbHBIM
MIOKa3aTesIeM.
Penienne oCHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLICHTHI

W3 pealbHON
MIPAKTHKH.

IIpu3Haku genuMocTy,
Pa3oKeHUA

Ha MHOUTEIN
HaTypaJIbHBIX YUCET.

OOBIKHOBEHHBIE B ICCITUYHBIE, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO IPOOb.

IIpuMeHATH pa3HOO0pa3HbIe CIIOCO0bI U NPUEMBI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coziepKanmx 0ObIKHOBEHHBIE U JIECATUYHBIC JPOOH:
3aMEHSTh IPHU HEOOXOAUMOCTHU AECATUUHYIO IPOOb
OOBIKHOBEHHOMW U OOBIKHOBEHHYIO JECATUYHOM, TPUBOIUTD
BhIpakeHue K (hopMme, Hanbosiee yJ00HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbBIBATH JPOOHBIEC BHIPAXKEHUSI HA YMHOKEHUE U
JIETICHHUE IECATUYHBIX JPO0eH K JEHCTBUAM C 1ETBIMH
YUCIIAMH.

IIpuBOAUTH YHCI0BbIEe U OYyKBEHHbIE IPUMeEPBI CTCTICHU
C HaTYpaJIbHBIM ITOKA3aTeIeM, OOBICHSS 3HAUCHHUSI
OCHOBAHHUSI CTENIEHHU U MOKa3aTelis CTeNeHU, HAaXOIUTh
3Ha4YeHUs cTerneHei puaa a" (a — ao00e parMoHaIbHOE
YUCJI0, N — HATYPAIBHOE YHUCJIO).
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PeanbHble
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MPONIOPLMOHAIIBHOCTH

IoHuMAaTh CMBICIT 3aMUCH OOJBIINX YHUCET C TTOMOIIBIO
JEeCATHYHBIX Apo0eli u creneneit uncna 10, npuMeHsITh UX
B peaJbHBIX CUTYAIHSIX.

IIpuMeHsSITH TPU3HAKHU JACTUMOCTH, Pa3JIOKEHUS Ha
MHOKUTEJIA HATypPaIbHBIX YHCEIL.

PemaTh 3a1a4u Ha 9aCTH, IPOIIEHTHI, MPOTIOPITUH,

Ha HaXOXkJIeHHE IpoOu (MPOIEHTAa) OT BETUYUHBI U
BEJIMYMHBI 10 €€ ApoOu (IPOLIEHTY), ApoOH (MPOLIEHTA),
KOTOPBIN COCTABIISICT OJ{HA BEJIMYUHA OT JIPYTOM.
IIpuBOAUTH, Pa30MPaTh, OLIEHUBATDH PA3TUIHBIC PEIICHUS,
3aMKUCH PeIIeHUH TEeKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSACHSATD, ONUPASICh HA OMPE/IEICHHUS,
IIPSIMO MPOTIOPITMOHAIBHBIE U 00OpPaTHO MPOTOPITMOHAIBHBIE
3aBUCUMOCTH MEX]1y BEIMYMHAMU; PUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEH M3 peabHOTO MHUPA, U3 APYTUX YICOHBIX
IPEIMETOB.

PemiaTh npakTUKO-OPUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
MPOLICHTHI, MPSIMYIO U 00PaTHYIO MPOMOPIIMOHAIIBHOCTH,
IPOTIOPIINH

AnreOpanyeckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAXKEHUS.
IIepemeHHbIE.
Jomnyctumele
3HA4YECHUS
MIEPEMEHHBIX.
DopMyJIbI.

OBaajners anredpandeckoil TePMUHOJIOTHEN U CUMBOJIUKOM,
NPUMEHSTH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaia.
HaxoauTtp 3Ha4ueHNsI OyKBEHHBIX BHIPAKCHUI MPHU 33JTaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIUUCICHUS IO POpMYyJIaM.
BoInosHATH TpeoOpa3oBaHus 11€JI0T0 BBIPAKECHUS

B MHOTOYJICH IIPUBEICHUEM MOI00HBIX CaracMbIX,
PaCKpPBITHUEM CKOOOK. BBINMOJIHATH YMHOKEHHE OTHOWICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PacCKphITHE CKOOOK U
MIPUBEICHUE

HOI[06HI)IX cJlaraCMbIX.

CBolCTBa CTENICHU
C HAaTypaJIbHbIM
MOKa3aTeJIeM.
MHoro41eHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHHUE
MHOTOYJICHOB.
dopMyisl
COKpAILIEHHOTO
YMHOKECHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KUTEIN

Ha MHOTOWIEH U MHOTOWJIEHA HA MHOTOYJIEH, IPUMEHSATh
(dopMyIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcymecTBIATH Pa3ioKeHUE MHOTOUIEHOB HA MHOKUTEIH
MyTEM BBIHECCHHSI 32 CKOOKH OOIIIEro MHOXKHUTEIS,
MpUMEHEHUs (HOPMYIIBI pa3HOCTH KBAJPaToB, PopMys
COKpAILIEHHOTO YMHOKEHHUS.

IIpumensiTh npeoOpa3oBaHNe MHOTOUJICHOB ISl PEIICHUS
Pa3IMYHBIX 33]a4 U3 MaTeMaTHUKU, CMEKHBIX ITPEIMETOB,
U3 pEATbHOU MPAKTUKH.

3HAKOMMTBCS C HCTOPHEH Pa3BUTUS MATEMATUKH

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, lpaBuia
npeodpa3oBaHUs
YpaBHEHUS,
PAaBHOCHJIBHOCTD
YPaBHEHUM.
JIuneliHO€ ypaBHEHME

Pemare nmuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHsAS MPAaBWJIA IEPEX01A OT UCXOAHOTO YPABHEHHUS

K PaBHOCHUJIBHOMY €My Oosiee rpoctoro Buja. Ilposepsars,
ABJIAETCS JIU KOHKPETHOE YUCIIO KOPHEM YPaBHEHHUS.
IMoadupaTs npuMepsbI Nap YUCEN, SIBIIIOIIMNXCSA PELLIEHHEM
JIMHEWHOT'0 YPaBHEHUS C IBYMs [IEPEMEHHBIMU.
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C OJTHOM NEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 C MOMOUIBIO
YPaBHEHUM.
JIunerHoe ypaBHEHHUE
C AByMS
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN
C AByMs
MIEPEMEHHBIMU

CTpouThb B KOOPAMHATHOU MJIOCKOCTH rpaduK JMHEHHOTO
yYpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSCh TPaPUKOM,
NPUBOAMTH IPUMEPbI PEIICHUST YPABHEHUSL.

HaxoauTh penieHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUMN
C IBYMSI [IEPEMEHHBIMU.

CocTaBiasTh U peliaTh YPAaBHEHUE WU CUCTEMY
YPaBHEHHUM 10 YCIOBUIO 33/1a4U, HHTEPIIPETUPOBATh

B COOTBETCTBUHU C KOHTEKCTOM 33]1a41 MMOJTYYEHHBIN
pe3yabpTar

KoopnuHatel u rpaduxu.
OyHKIMH

24

Koopaunara Touku
Ha npsMoiut. Yuciosbie
MIPOMEKYTKHU.
Paccrosiane mexay
JIBYMsI TOUKaMU
KOOPANHATHOMN
MPSIMOM.
IIpsimoyrosbHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukos,
3aJaHHBIX
dbopmynamu.

MN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIWE 33JaHHBIM KOOPIMHATAM, JTY4IH, OTPE3KH,
WHTEPBAJIbL; 3aMUCHIBATh UX HA aJITeOPanIECKOM SI3BIKE.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH IO
3aJIaHHBIM KOOpAWHATaM; CTPOUTH TPadUKH HECIIOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOPMYTIaMH, B TOM YUCTIE

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpumMeHsATH, U3y4YaTh MPEUMYIIECTBA,
HHTEPHPETHPOBATH IPaPUIECCKUI CIOCOO MPEICTABICHUS
W aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHaTHe (YHKIINH, OBJIA/ICBAThH
GYHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBathp nuHeiHy0 QyHknuoo Yy = Kkx + b,
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Urenue rpadukoB
peagbHBIX
3aBUCUMOCTEM.
[Tonsarue GyHKIMH.
['paduk pyHKIINH.
CBoiicTBa QyHKIIHIA.
Jluneiinas QyHKIus.

ONMCHIBATH €€ CBOKCTBA B 3aBUCMMOCTH OT 3HAYECHUHN

K03 durmeHToB K u b.

Crpoutb rpaduku TUHEHHON QyHKINH, QYHKIUU Y =| X |.
Hcnoan3oBats HU(POBLIE PeCypPChl LI TIOCTPOCHUS
rpadukoB QyHKINN U U3yYEHUS] UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCAX U SIBICHUAX

[TocTpoenue rpaduka
JMHEUHON (YHKIUH.
['padux bynkmnn
y=|x|
[ToBTOpeHue u o6o0LIEHNE 6 [ToBTOpEHNKE Bei0upaTh, IPUMEHATH OLIEHUBATH CIIOCO0BI CPaBHEHUS
OCHOBHBIX ITOHATUI YKCEJl, BBIYUCICHUA, TpeoOpa30BaHuil BBIPAXKEHHUI,
Y METOJIOB Kypca pelIeHs] ypaBHEHUH.
7 kyacca, 000011IeHne OcymecTBJIATh CAMOKOHTPOJIb BHITIOJIHAEMbIX IEUCTBUI U
3HaHUU CaMOMPOBEPKY pe3yJibTaTa BHIYUCICHHM, TPeoOpa30BaHUi,
ITOCTPOCHHUM.
PemaTh 3agqaum 13 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA [T PEeLICHU 3a/1a4 U3 APYTUX
MPEIMETOB.
PemaTh TeKcTOBBIE 32/1a4H, CPABHUBATDH, BLIOUPATH
CIoco0bI peIICHUA 3a/1a4n
OBILEE KOJIMYECTBO 102
YACOB IIO ITPOIT'PAMME
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8 KJIACC
HaunmenoBanue pazaena |KonauuectBo OcHoBHOE OCHOBHBIE BUJIbI IEITEILHOCTH 00yUYarOIIMUXCs
(TembI) Kypca 4acoB coJIepKaHue
Yrciia 1 BEIYUCIICHUS. 15 KBaapatHbIit KOpeHb @opMyJIMpPOBaThH OMNpejieIeHre KBaIPaTHOTO KOPHS

KBaapatHbie KopHU

n3 uncia. [lonstue
00 UppaloOHATILHOM
yuciae. JlecsaTuaHbie
MPUOIIMIKEHUS
HUppAMOHATBLHBIX
quCell.
JIeiCTBUTEIbHBIC
yucia. CpaBHeHUE
JIEUCTBUTEIBHBIX
YuCell.

YpaBHeHue BUaa

X2 = a.

CBoiicTBa
apupMeTHIECKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJIpaTHbIC KOPHU

U3 9Kciia, apuhMeTHYECKOro KBaJApaTHOTO KOPHSI.
IIpumeHsTH ONEepanyio U3BJICYCHHS KBAIPATHOTO KOPHS
13 YKclia, HCMOJIb3Y MPU HEOOXOIUMOCTH KAJBKYJISATOP.
OueHuBaTh KBAJIpaTHBIE KOPHU LIETBIMU YUCIAMU U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHuUBaATH M YNIOPAA0YMBATH PALIMOHAIBHBIE U
VppalMOHAIBHBIC YUCIIA, 3aIIMCAHHBIE C IIOMOILBIO
KBaJpaTHBIX KOPHEW.

HMccaenoBarsb ypaBHEHUE X2 = @, HAXOJAUTH TOYHBIE U
npubIuxKEHHBIE KopHU Tipu a > 0.

HccaenoBath ¢BOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIBb30BAHUEM KaJIbKYIISITOPA
(koMITbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOPHEH; MPUMEHSTh UX JIsl IPeoOpa3oBaHMs BEIPAKECHUM.
BoInoJHATH Npeodpa3oBaHUsA BhIPAXKEHUN, COIEPIKALITUX
KBaJIpaTHbIC KOPHU. BeIpaxarh nepeMeHHbIE

U3 TEOMETPUIECKUX B PU3nUecKux GopMy.

BbI14ucJasSTh 3HAYEHUA BBIPAKEHHM, COJIEpIKAITUX
KBaJIpaTHbIE KOPHU, UCTIONB3YS ITPU HEOOXOUMOCTH
KaJbKYJIATOP.
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Hcnonb3oBaTh B X0/1€ peLLICHUS 3ajad HJIEMEHTapHbIE
[PECTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMU 3HAYEHUSIMU
BEJIMYUH.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS MaTEMaTUKU

Yuiciia U BEIYUCIICHUS.

CrereHsb C LEIbIM

@DopMyJTHPOBATH ONpe/ieIeHUe CTETICHU C LIEJIbIM

Crenensp ¢ Henpm ITOKA3aTEIIEM. ITOKA3aTEeJIEM.
[10Ka3aTeIeM CranpaprtHas 3anuch IpeacraBasATh 3anMch OONBIINX U MAJIBIX YUCEN
qyucIa. B CTaHJapTHOM BuJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pa3mepsl 00bEKTOB 3anucaHHbIe ¢ ucnoyib3oBanueM crenexu 10.
OKPY’KAIOIIETO MHUpa Hcnonb30BaTh 3alIUCh YUCET B CTAHAAPTHOM BHJIE
(OT DIIEMEHTapHBIX JUTSI BBIPAXKEHUS pa3MEPOB 00BEKTOB, JIIUTEIHLHOCTH
YaCTHIL IIPOLIECCOB B OKPYKAIOIIEM MUPE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3AlIUCHIBATH B CHMBOJINYECKO# (popme
00OBEKTOB), Y WTIOCTPUPOBATH PUMEPaMHM CBOMCTBA CTEIEHU
JUIATEIIBHOCTD C LEJIBIM IOKA3aTEeJIEM.
IIPOLIECCOB IIpumMeHsATH CBOMCTBA CTENEHU JJI TPeoOpa30BaAHUS
B OKPYJKAIOIIEM MHpPE. | BBIPAXXECHUH, COAECPKALIUX CTEIICHU C LIEJIbIM [IOKA3aTEIIEM.
CBoliCcTBa CTEIEHU BuInoJiHATH AeldcTBUS C YHCJIaMH, 3allMCaHHBIMHU
C LIEJIBIM [TOKA3aTeNIeM | B CTaHAAPTHOM BHUJE (YMHOXEHUE, JIeJICHNEe, BO3BEICHUE
B CTEIICHb)
AnreOpandeckue KBanparusiii Pacno3HaBaTh KBaJIpATHBIN TPEXUJICH, YCTAHABIINBATH
BbIpakeHus. KBasipaTHbIii TPEXUJICH. BO3MOKHOCTb €T0 Pa3j0KEHUsI HA MHOKUTEIIH.
TPEXUIEH Paznoxenne PackiaabiBaTh HAa MHOXKUTEIM KBAJPATHBIA TPEXUJICH
KBaJpaTHOTO C HEOTPHULIATEIbHBIM JUCKPUMHUHAHTOM
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TpEXUICHA
Ha MHOXXUTEIN

AJreOpanyecKue
BBIPAKECHUSI.
AnreOpanyeckas ApoOb

15

Anrebpanyeckas
npoOb. JlomycTuMeble
3HAYCHUS
MIePEMEHHBIX,
BXOJISIINX

B aJire0OpanvecKue
BBIPKEHHUS.
OCHOBHOE CBOMCTBO
anredpanyecKkon
npobu. CokpailieHue
JTpOOei.

Cnoxenue,
BEIYMTAHHE,

YMHOXCHHNEC U JCJICHUC

anreOpandecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKECHUN,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue Beipakenus. Haxoaurs
00JacTh onpeAesieHUs] pallMOHAIILHOTO BBIPAYKEHUSI.
BbInoJIHATH YKCIIOBBIE OJCTAHOBKH U BBIYMCJIATH
3HaYeHue JpoOH, B TOM YHCIIE C TOMOUIbIO KaIbKYJISTOpPA.
®opMyIMPOBAaTH OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU ¥ MPUMEHATH €ro Il IpeoOpa3oBaHust IpoOeil.
BbInoJHATH AeiicTBUA ¢ aaredpanyeckKuMu ApoOsMH.
[IpumensaTh npeoOpa3oBaHUsl BRIPAKEHUN JJIs PEILICHUS
3aj1a4. Beipaxath nepemennsblie u3 Gopmyn (pU3NYECKUX,
r€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAIUH )
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YpaBHEHUS U HEPABEHCTBA. 15 KBagparHoe Pacno3HaBaTh KBaJIpaTHBIC YPABHEHUS.

KBagpaTHbie ypaBHEHUS ypaBHeHue. Henmonnoe | 3amuchiBaTh (pOpMyJ1y KOpHEW KBAAPATHOIO YPABHEHUS;
KBaJpaTHOE pelaTh KBa/ipaTHbIe YPABHEHUS — IIOJIHBIC U HEIMOJIHBIE.
ypaBHeHnue. opmyna IIpoBoauTh NMpocTeiue uecJieJ0BAaHUA KBaAPATHBIX
KOpPHEHN KBaJIPaTHOTO YPaBHEHUN.
ypaBHeHus. Teopema Pemiatb ypaBHeHHs, CBOAAIIMECS K KBAIPATHBIM,
Buera. C TOMOIIIBIO MPEe0OpPa30BaHUI U 3aMEHOUN IEPEMEHHOM.
Pewienue ypaBHeHui, Hao0JropaTh 1 aHATM3MPOBATH CBS3b MEXY KOPHAMH U
CBOIALLUXCS Ko3(ppuimeHTaMu KBaIpaTHOTO YpaBHEHUS.
K KBaJIPATHBIM. ®opmyaupoBaTh TeopeMy Buerta, a Takxke oOpaTHYIO -
[Ipocreiimme qpoOHO- | TeOopeMy, IPUMEHSTh 3TH TEOPEMBI ISl PELICHUS
palOHAJIbHbIE 3a1ad4.
YPaBHEHUSL. Pemath TekcTOBBIE 321a4H aNTeOpanyecKUM CIOCOOOM:
Pemienue TeKCTOBBIX NEPEXOJIUTh OT CIOBECHON (POPMYITMPOBKHU YCIOBUS 3a4a4U
3a/1a4 € MOMOUIBIO K aJireOpandecKkoi MoJe MyTEM COCTaBIICHUS YPAaBHEHMUS,
KBaJpaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; MHTEPIIPETUPOBATD
YpaBHEHUI pe3yJIbTar.

3HAKOMHTBCS C UCTOPHeEN pa3BUTHS anreOpbl
YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHeHHE Pacno3HaBaTh JIMHEHHBIE YPABHEHHUS C IBYMS

Cucrembl ypaBHEHUI

C AByMSsI
MepEMEHHBIMH, €T0
rpaduk, mpuMepbl
pELICHUs] YPaBHEHU
B LICJIBIX YUCJIAX.
Pemenune cucreM aByx
JIMHEWHBIX YPABHEHUU

IIEPEMEHHBIMH.

Ctponth rpaduKky THHEHHBIX YPABHEHHM, B TOM YUCTIE
HUCI0J1b3Yys UM(POBHIE PeCypPChl.

Pasimyarh napajuiesbHbIe U IEPECEKAOLIMECS ITPAMBIE
110 UX YPAaBHECHUSIM.

PemiaTes cucteMsl ABYX JIMHEUHBIX YPABHEHUH C IBYyMs

IIEPEMEHHBIMU NIOJICTAHOBKOU U CIIOKEHUEM.
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C AByMS
MIEpEMEHHBIMH.
[Ipumeps! pemenus
CHCTEM HEJITMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHHUS C ABYMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
Pemenue TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pemiatb npocTenime CUCTEMBI, B KOTOPBIX OHO

U3 YPaBHEHUI HE SIBIIACTCS JTUHEHHBIM.

IIpuBoauTH rpapuYeCcKy0 HHTEPNPETALMIO PEUICHUS
YPaBHEHHS C IByMsI IEPEMEHHBIMH M CUCTEM YPAaBHEHHUI
C ABYMSI IEPEMEHHBIMU.

Pemath TekcTOBBIE 321a4M aNTeOpanuecKuM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTtpa

12

Yucnoselie
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHOM
MIEPEMEHHOM.
JIuHenHbIe
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
petienre. Cuctemsl
JIMHENHBIX HEPABEHCTB

@®opMyJUPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBATH
anreOpanyeckK.

IIprMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHHUS 3a1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPAaBEHCTBA HA YMCIIOBOU MPSMOM.
PemaTh cucteMbl TUHEHHBIX HEPABEHCTB, M300paxaTh
pelLIeHNEe CUCTEMBI HEPABEHCTB Ha YUCIIOBOU MPSIMOU
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C OJTHOM IIEPEMEHHOMN
U UX PEIICHUE.
N3obpaxkenue
pelIeHNs TMHERHOTO
HEpPABEHCTBA U UX
CUCTEM HA YHCIIOBOU
PAMON

OyHKIWH.
OCHOBHBIE NOHATHUS

[lonsiTne pyHKUUN.
OO6unacThb onpeeeHus
¥ MHOXKECTBO
3HaYeHUH PyHKIHH.
CnocoOsl 3a1aHus
(GyHKUIHA.

['padux pyHKUIMH.
CaoiicTBa (yHKLINH,
uX 0TOOpaxeHue

Ha rpaduke

Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CHUMBOJIMKY.

BoruucasaTs 3Havenust GyHKIUNA, 3aJaHHBIX opMyTiaMu
(mpu HEOOXOAMMOCTHU UCIIONIB30BATh KAJIBKYJIISITOD);
COCTABJISATH TA0JMIbI 3HAYEHUH (QYHKIIUU.

Ctponth 110 TOYKAM rpauku QyHKIUN.

OnuceiBaTh CBOMCTBA (QYHKIIUM HA OCHOBE €€
rpauuecKoro nmpeacTaBICHusI.

Hcnoan3oBath QyHKIIMOHATEHYIO TEPMHUHOJIOTHIO U
CHUMBOJIHKY.

HccaenoBath npuMepsl rpauKoB, OTPAKAIOIIUX PEATbHBIC
nporeccel U siBieHus. Il puBoauTh MpUMeEpPBI ITPOLIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaAMHM.

Hcnoab30BaTh KOMIBIOTEPHBbIE IPOrPAMMBbI

JUTSI IOCTpOeHUsI TpauKOB (DYHKIINI ¥ U3YyUEHUS UX CBOWUCTB

OyHKIMH.
Uwucnobie QyHKINH

YUreHue v ocTpoeHue
rpadukoB QyHKIIHIA.
[Ipumeps! rpadukoB

Haxoauth ¢ noMouibio rpaduka GyHKIIUN 3HAYEHUE OJTHON
Y3 pACCMATPUBAEMBIX BEJIMYMH 110 3HAYCHUIO IPYTOM.
B HecnoxHBIX cinydasx BbIpaxkaTh GopmMyi0i 3aBUCUMOCTH
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byHKIM, MEXAY BEIUYMHAMM.
OTpaXKarOIIUX OnucbIBaTH XapaKkTep U3MEHEHHUS OJJTHON BEJIMYUHBI
peanbHbIE POLECCHI. B 3aBUCUMOCTH OT U3MEHEHUS APYTOM.
OyHKIWH, Pacno3naBath BuabI n3ydaembix GyHkmnmid. [loka3biBaTh
ONKCBHIBAIOIINE CXeMaTHYeCKH MOJI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IPSIMYIO 1 00paTHYo rpadukoB QyHKIMiA Bupa: Yy = X3,y =x3,y =vVx,y = |x|.
IIPOIIOPIHOHAIBHBIC Hcnoab3oBaTh PYyHKIHOHAIBHO-TPaHYECKHE
3aBUCUMOCTH, UX NpeACTABJICHUS JJIS PEIICHNS U UCCIIEI0OBAHUS YPAaBHEHUN U
rpaduKu. CUCTEM ypaBHEHUH.
I'paduk Qpynximn IIpumeHnsaTh HM(pPoBBIE pecypcChl LIl TIOCTPOCHHUS
y =X rpaduKoB QyHKIUH
OyHKIUA
y =x%y =%,
y=vx,y=|x|;
rpaduyueckoe perieHue
YPAaBHEHUU U CUCTEM
YpPaBHEHUU

[ToBTOpEeHUE 1 00001IEHNE IloBTOpEeHue Bpi0MpaTh, NPUMEHATH, OLEHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJI0B KypcoB 7 1 8
KJ1acCOB, 0000IIIEHHE
3HaHUH

YHCEeJ, BRIYUCICHUH, MPeoOpa3oBaHUil BRIPAKEHUH, PEIIICHUS
YPaBHEHUN.

OcymecTBJIATh CAMOKOHTPOJIb BBINIOJHIEMBIX JEHCTBUMN U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHM, TPeoOpa30BaHUIT,
IIOCTPOCHUM.

Pemiath 3a1a4u U3 peajbHOM KU3HU, IPUMEHATH
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MaTeMaTUYECKHUE 3HAHUS JIs1 PELICHUS 3a/1a4 U3 APYTHX
MPEAMETOB.

PemaTh TeKCTOBBIC 32/1a4M, CPABHUBATh, BBIOUPATh
CIoco0bI pelieHNs 3a/1a4u

OBUIEE KOJIMYECTBO
YACOB 110 [TPOT PAMME

102
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9 KJIACC
HanmenoBanue paznena  |[KommuecTBo OcHOBHOE OCHOBHBIE BHUJIbI JIEATETLHOCTH 00yUYaOIUXCs
(TemnI) Kypca 4acoB CoJIepKaHue

Uucna 1 BBIYUCIICHUS. 9 PammmonansHbie yncna, | Pa3BuBaTh mpeacraBJjieHUs O YKCIIaX: OT MHOXKECTBA

JlelicTBUTEIbHBIE YKCTIa UppaLMOHAIbHBIE HATypaJIbHBIX YUCEN O MHOKECTBA ACHCTBUTEIIHBIX YU CEN.
YyuCia, KOHEYHbIE U O3HAKOMUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OeCKOHEUHbIE JIEUCTBUTEIHLHOTO YHCIIa KaKk OECKOHEUHOM TECSITUUHON
JECATUYHBIE JPOOH. IpoOu, NPUMEHSTD JI€CATHYHbIE TPUOTMKEHUS
MHOXecTBO palMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCET.
JICUCTBUTEIILHBIX HN300paxkaTh ACHCTBUTEIIBHBIE YKCIIA TOUKAMU
YHUCE,; KOOPJAMHATHOM MPSAMOM.
NEeUCTBUTEITbLHBIC 3anucbIBaTh, CPABHUBATH U YNIOPAI0YUBATH
yucia Kak JNEeWCTBUTEIbHBIE YHCIIA.
OECKOHEUHbIE BbINOJIHATH, cCOUeTast yCTHBIE U MMCbMEHHbBIE TPUEMBI,
JIECATUYIHBIC TPOOH. apupMeTHYeCKHUE JeCTBUSA C PALIMOHATHLHBIMU YHCIIAMU;
B3anmMHO 01HO3HAYHOE | HAXOAMTH 3HAUCHHUS CTEIICHEU C LIeJIbIMU MTOKA3aTeIIIMU U
COOTBETCTBHE MEXKIY KOPHEW; BBIYHCJIATH 3HAUCHUS YUCIOBBIX BBIPAXKEHUMN.
MHOXECTBOM IHoayunTh nMpeacTaBjeHue 0 3HAYUMOCTH
NEeUCTBUTEIBHBIX JNEeUCTBUTEIBHBIX YUCET B MPAKTUYECKOU JIeATEIIBHOCTH
Yucesl U MHOKECTBOM YeJ0BeKa.
TOYEK KOOPAUHATHON AHAJIM3MPOBATH U JAeJaTh BHIBOABI O TOUHOCTH
PSIMOM. PUOITHNKEHUS TEUCTBUTEIHHOTO YHCIIA TIPH PEIIICHUH
CpaBHeHue 3aad4.
JIEHCTBUTENLHBIX uKce, | OKPYIrJsiTh JeHCTBUTEIBHBIC YUCIIA, BHIMOJHSATH
apupMeTHIecKue NPUKUIKY Pe3yJIbTaTa BBIYMCICHUN, OLIEHKY 3HAUEHU I
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JIeHUCTBUSA

C JCUCTBUTEIbHBIMHU
YHCIIaMH.
[Tpubamxénnoe
3HA4YCHHUE BEJINYHNHEI,
TOYHOCTH
MPUOTMKEHUS.
OkpyriieHue yuce.
[Ipukuaka u oreHka
pe3yJbTaToOB
BBIYHCJICHUI

YHCJIOBBIX BBIPAKEHUH.
3HAKOMUTBCS C MCTOPHMEN Pa3BUTHs MaTEMaTUKU

YpaBHEHUSI U HEPABEHCTBA.
YpaBHEHUS C OJJHOU
MIEPEMEHHOU

14

JIuHenHoOe ypaBHEHUE.
Pemienune ypaBHeHui,
CBOJAILUXCS

K JINHEHWHBIM.
KBanparnoe
ypaBHeHue. Pemienne
YPaBHEHHI,
CBOJSILNXCS

K KBaJIPATHBIM.
bukBagpatHbie
YPaBHEHUS.

[Ipumepsl perieHus
YPaBHEHUH TPEThEU

Y YETBEPTOU CTENCHEN

OcBaunBatb, 3alIOMHUHATH U IPUMEHATH rPauuecKue
MeTO/IbI IPU PENICHUH YPABHEHUM, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 11ebie ¥ IpoOHbIE YPAaBHEHHUS.

PemiaTes JiMHeHHbIE M KBAJAPATHbIEC YPABHECHUS,
ypaBHEHUSI, CBOISIIMECS K HUM, IPOCTEHIIIIE TPOOHO-
palMOHAJIbHBIE YPABHEHUS.

IIpensiaratb BO3MOXKHBIE CITIOCOOBI PEIICHUSI TEKCTOBBIX
3a7a4, 00CyK1aTh UX U PelIaTh TEKCTOBBIE 33/1a4u
pa3HBIMU CIIOCOOaMHU.

3HAKOMHMTBHCH ¢ UCTOPUEN Pa3BUTUA MAaTEMATUKHU
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pazJIoKeHUEM

Ha MHOXKHTCIIH.
Pemenue npo6Ho-
parmoHaTBHBIX
YPAaBHEHH.

Penrenune TekCTOBBIX
3aj7a4 anreOpanyecKkum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHUI

14

YpaBHEHUE C AByMs
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUIN
C IBYMsI
IIEPEMEHHBIMU U €€
peumenne. Pemenue
CUCTEM JBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEUHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEPIPETALNS
CHUCTEMBI yPaBHEHUN

C IByMsI IEPEMEHHBIMH.
Pemenune TekcTOBBIX

OcBauBaTh U MPUMEHATH MMPUEMBI PEIICHUSI CUCTEMBI
JBYX TUHEHWHBIX YpaBHEHUH C TBYMsI IEPEMECHHBIMU 1
CUCTEMBI JIBYX YpaBHEHUH, B KOTOPBIX OJTHO YpaBHECHUE HE
SIBJISICTCS JIMHCHHBIM.

Hcnoan3oBarh GyHKIIMOHATBHO-TPAPUIECKHE
MIPEICTABIICHUS JIsl PellleHusl U MCCJIeI0OBAaHUs] YPAaBHCHHMA
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anre0OpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOopMYJIUPOBKH YCIOBUS 3aJ]a4H K alreOpanyecko MoJieaun
MyTEM COCTaBJICHUS CHCTEMbI YPaBHCHUI; pemaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHUI; HHTEPHPETHPOBATD
pe3ybTart.

3HAKOMUTBHCS € MCTOPUEN Pa3BUTHS MaTeMaTHUKU
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3a/1a4 anreOpandecKuM
CIocoooMm

YpaBHEHUs U HEPABEHCTBA. 16 Yucnossle Yurarth, 32alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaseHcTBa HEPABEHCTBA U UX HEPABEHCTBA; HUCIOJIb30BaTh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbINoJHATH Ipe00pa30BaHNs HEPABEHCTB, HCII0JIb30BATh
JIuneinbie J1s1 TpeoOpa3oBaHus CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEPaBEHCTBA PacniozHaBaTh JTMHEHHbIE U KBAJIPATHBIC HEPABEHCTBA.
C OTHOM MEPEMEHHOMN Pemiatb nuHENHHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX pELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucrteMpl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
HEPABEHCTB C OJHOU IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHON U UX H300pakaTth pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pElIEHHUE. Ha YHCJIOBOU MPSMOW, 3ANIUCHIBATH PEIIECHUE C IIOMOIIBIO
KBangpaTHbie CHMBOJIOB.
HEPABEHCTBA U UX Pemarhb KBajipaTHbIC HEPABEHCTBA, UCIIOJIb3YS
pelIeHue. rpaduueckue npeacTaBIeHuUs.
I'padnueckas OcBauBathb U IPUMEHATH HEPABEHCTBA NPU PEILICHUH
WHTEpIIpETALNS Pa3IMYHBIX 337a4, B TOM YHUCJIE PAKTHKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKINHU 16 KBagpaTnunas Pacno3naBaTh BUIbI U3y4aeMbIX (QYHKIIMIA;

bynkuus, e€ rpadgux u
coiictBa. [1apabomna,
KOOPAMHATHI BEPIIUHBI
napaboJibl, OCh

WIJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHITH
pacmoJioKeHNe Ha KOOPIUHATHOM TIOCKOCTH rpaduKOB

Gynkumii Buga: y = kx,y = kx+ b,y = k_,y = X,
X
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CUMMETPHUH MapadoJIbI.

I'paduku PyHKUMIA:
y =KX,
y=kx + Db,
K
y = _,
X
y =
y = %,
y = Vx,
y = |x|

y = X3,y =/x, ¥ = | x| B 3aBUCUMOCTH OT 3HaUCHHil

K03 (HUIMEHTOB; OMMCHIBATH X CBOMCTRA.
Pacno3naBaTh KBaApaTuuHyi0 GyHKIIHIO 11O GopMyIIe.
IIpuBoaAUTHL MPUMeEPBI KBaAPATUYHBIX 3aBUCUMOCTEM
U3 peaTbHOU KU3HH, (PU3UKH, TEOMETPHH.

BoIsaBJSITH 1 0000111aTH OCOOEHHOCTH TpaduKa
KBaJIpaTUYHOU QPyHKIMU Y = ax? + bx+ c.

CrpouTs M N300pakaTh cXeMaTHYeCKHU rpapuKu
KBaIpaTUYHBIX (PYHKIMH, 3aJaHHBIX (JOpMyIaMH BUAA
y=ax’, y=ax?+q,y=a(x+p)?y=ax®+bx+c.
AHAJIM3UPOBATH M MPUMEHSITh CBOMCTBA N3YUCHHBIX
GYHKIAN JUTST KX TTIOCTPOSHUS, B TOM YHCJIE C TIOMOIIIBIO
U(POBBIX PECYPCOB

Yuc1oBbIE
OCJIEIOBATEIILHOCTH

15

[TonsTHE YnCIOBOM
NOCJIENOBATEIBHOCTH.
3amanue
NOCJEN0BATEIBHOCTH
PEKYPPEHTHOM
dopmynoi u
dbopmyoii N-To YiieHa.
Apubdmernueckas u
reoOMeTpUuYecKast
IIPOTPECCUH.
@opmyJibl N-ro YieHa
apuMeTHYECKON U
r€OMETPUYECKON

OcBauBaTh U NPUMEHATH WHJEKCHbIC 0003HAYCHUS,
CTPOMTH peueBble BICKA3BIBAHUS C UCTIOJIB30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOH C TIOHITHEM
MOCIIEI0BATEIHHOCTH.

AHaauzupoBaTh GopMyIry N-To 4ieHa
MOCIIEI0BATEIHLHOCTH UITH PEKYPPEHTHYIO (hOpMYITy

H BBIYHCJISATH WICHBI MOCIEA0BATSIIBHOCTEH, 3aJaHHBIX
3TUMU (HOpMyIIaMHU.

YcraHaBJIMBaTh 3aKOHOMEPHOCTDH B TIOCTPOCHUH

IMoCJaCca0BAaTCIbHOCTH, €CJIN BBIMTKMCAHLI IIECPBLIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3naBaTh apupMeTHYECKYIO U TEOMETPUUYECKYIO
IIPOTPECCHH NP PA3HBIX CIIOCO0AX 3aqaHMS.
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MIPOTPECCUM, CYMMBI
MEPBBIX N YJIEHOB.
N3obOpaxkeHue 4ieHOB
apupMeTUIeCcKOi 1
r€OMETPUUECKON
MPOrPECCUN TOUKAMHU
Ha KOOPAWMHATHOMN
TIOCKOCTH.
JIuHeWHbIN U
AKCMOHEHIINATbHBIN
pOCT.

CI1oXHbIE NPOLIEHTHI

Pematp 3a7auu ¢ UCnonb30BaHUEM (POpMyII N-TO YieHa
apu(pMeTUYECKOIN U TeOMETPUUECKON IPOrPECCU, CyMMBbI
IEPBBIX N YJICHOB.

M300paxaTh 4IeHBI TOCIEI0BATEIbHOCTH TOYKAMU

Ha KOOPJAMHATHOM IIOCKOCTH.

PaccmaTpuBaTh NpuMepsbI NPOLECCOB U SIBJICHHI

U3 pearbHON KU3HU, WIUTIOCTPUPYIOLINE U3MEHEHUE

B apU(PMETUUECKOI MPOTPECCUH, B TEOMETPUUECKON
POTrPECcCUy; N300paXkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

PemaTe 3aga4um, CBSI3aHHBIE C YHCIOBBIMHU
IIOCJIEOBATEIBHOCTSIMH, B TOM YHMCJIE 3a/1a4U U3 PEaIbHOU
KU3HH C UCTIOIB30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9TIEKTPOHHBIX TaOIUII, TpaUUECKOTr0 KAIbKYJISTOPA U T.11.).
PemaTp 331a4u Ha CIOKHBIE MPOLEHTHI, B TOM YHCIIE
3a/1a4y U3 peaNbHOU MPAKTUKH (C UCIIOIb30BAaHUEM
KaJIbKYJISITOPA).

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTU MATEMATUKHU

[ToBTOpEHue, 0000IICHNE,
CUCTEMATH3alliA 3HAHUU

18

Yucaau
BbIYMCJIEHHS (3IUCh,
CpaBHEHUE, JICHUCTBUS
C JICCTBUTEILHBIMU
YUCJIaMU, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
POTOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, TOJIMHOKECTBO,
orepaluy HajJ MHOKECTBAMHU; MCIO0JIb30BaTh rpaduyeckoe
IPEICTABIEHNE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYTUX
y4eOHBIX MTPEAMETOB.

AKTYaJIM3UPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE ¢ YHCJIAMHU. HATYPAIBHOE YHCIIO,
IPOCTOE M COCTABHOE YMCIIA, IETUMOCTh HATYPaJIbHBIX
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OKpYTJICHHE,
npuOIIKEeHuE,
OLIEHKA; pelIeHne
TEKCTOBBIX 3a71a4

Yyucesl, MPU3HAKHU JICIMMOCTH, 11€JI0€ YUCIIO, MOYJIb YHCIIa,
O0OBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apuMEeTHIECKUM KBaJIpaTHBIH KOPEHb.
BbINOJIHATH JeiicTBUSI, CPABHMBATH M YIIOPSA0YUBATH

apuPpMETHIECKIM YucIia, NPeACTaBIATh YACIa HA KOOPIUHATHOUN MPSMOH,
CII0coO0M) OKPYIJISITh YHCIIA; BHINOJHATH NPUKHUIKY M OLIEHKY
pe3ynbTaTa BBIYMCICHUM.
PemaTh TeKCTOBBIE 32/1a4M apUPMETUIECKUM CITOCOOOM.
PemaTe npakTuyeckue 3a1a4m, COJIEpKaIINAe IPOLIEHTHI,
JI0JIM, YACTH, BBIPAXKAFOIIME 3aBUCHUMOCTH: CKOPOCTh —
BpEMsSI — PACCTOSIHHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboTel — BpeMsi — MPOU3BOAUTEIBHOCTD TPYAA.
Pa30upare peanbHble )KU3HEHHbBIE CUTYaLlNH,
(popMyIMPOBATH UX HA SI3bIKE MATEMATHKH,
HAXOJAUTh PEILICHUE, TPUMEHSSI MaTEMAaTUYECKUN ammapar,
HHTEPIPETHPOBATH PE3YJIHTAT
AsredOpanyeckue OnepupoBaTh NOHATHUSIMM: CTEIICHb C I[E€JIBIM
BbIPAKEHUS nokasaresieM, apupMeTHUeCKuil KBaJIpaTHbI KOPEHbD,
(mpeobpa3zoBaHme MHOTOWIEH, ajareOpandeckas Jpoob, TOKICCTBO.
anredpanvecKux BbINOJIHATH OCHOBHBIE [1€iCTBUSL: BHIIOJHITH PACUETHI
BBIPAXXCHUU, 1o (popmyinam, mpeoOpa3oBbIBATH LIEJbIE, TPOOHO-
JOITYCTUMBIE palMOHaNbHbIE BEIPAKEHUS U BHIPAXKEHUS C KOPHAMH,
3HAYEHMUS) peann30BbIBaTh PA3JI0KEHNE MHOTOYJIEHA HA MHOKHUTEIH,

B TOM YHCJI€ C UCTIOJB30BaHHEM (OPMYIT PA3HOCTH
KBAIpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH; HAXOJIUTh
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JIOTTYCTUMBIE 3HAYCHUS IEPEMEHHBIX JIJIs1 APOOHO-
palMOHAIBHBIX BHIPAXKEHHM, KOPHEH.

MoaeanpoBaTh ¢ IOMOIIbIO GOPMYIT peabHbIe MPOIECCH
U SIBJICHUSA

DOyHKIUU
(moctpoenue,
CBOWCTBA U3y4YEHHBIX
dynkumi;
rpadguuecKkoe perieHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBatb NOHATHAMM: QyHKINA, TpaduK QyHKINH,
HYJU (PYHKIHMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,
IPOMEKYTKH BO3pacTaHusl, yObIBaHUs, HAUOOJbIIEE U
HauMEHbIIee 3HaYeHus1 (PYHKIIHH.

AHAJIM3MPOBATH, CPABHUBATH, 00CYKIaTh CBOKCTBA
GyHKIUNA, CTPOUTH UX TPapUKH.

OnepupoBaTh NOHATHSIMH: TIPSAMAs MPONOPUHUOHATBHOCTbD,
oOpaTHasi IpOMOPIMOHATBLHOCTb, TUHEHHAS (PYHKITUSA,
KBaJpaTuyHas pyHKUus, napadosna, runepooia.
Hcnoab30BaTh rpaMKu 17151 ONPEICIICHUSI CBOMCTB,
IIPOLIECCOB M 3aBUCUMOCTEN, JJI PELICHMS 3a1a4 U3 IPYTrux
y4eOHBIX MIPEIMETOB U PEAIbHOM KU3HU; MOAETUPOBATH

C MOMOUIBIO T'Pa(PUKOB peasbHbIE MPOLIECCHI U SIBJICHUS.
Beipaxkars ¢popmMy1aMu 3aBUCUMOCTH MEK1Y BEIIMUUHAMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«T'’EOMETPUS» B 7-9 KITACCAX

MHNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH 1IeNbI0 00ECIeYUTh M3yYEHUE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUH U
B3aMMHOE€ PAaCIIOJIOKEHHE, OINUPAETCS Ha JIOTHYECKYIO, JOKa3aTEJIbHYIO JIMHUIO.
[leHHOCTh, W3y4YeHUsI TEOMETPUM Ha YPOBHE OCHOBHOTO o00IIero oOpa3oBaHus
3aKJII0YaeTcss B TOM, YTO OOYYalollMWCA YYUTCS MPOBOJIUTH JIOKA3aTEJIbHbBIC
pacCcykJeHUusl, CTPOUTh JIOTMYECKUE YMO3AKIIOUCHUS, JOKa3bIBaTh HWCTUHHBIC
YTBEPKJACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTDH PACCYKICHUS
«OT TPOTHBHOTO», OTIWYATh CBOMCTBA OT MPHU3HAKOB, (POPMYyIHpPOBaTH OOpATHbHIC
YTBEPKICHUS.

BTOpoli 1IEHHOCTBIO HM3Yy4YEHUS TEOMETPUM SBIISIETCS HCMOJb30BAHUE €€ Kak
MHCTPYMEHTA NPU PEUICHWH KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTPEYAIONIUXCS B peanbHOM *Ku3HU. OOydaromuiics: TOJDKEH HAYyYUThCS ONPENeTUTh
reOMETPUYECKYI0 (DUTYpy, ONMUCATh CIOBAMU JAHHBIM 4YepTEX MM PUCYHOK, HAWTU
IJIOIIAh 3€MEIBHOT0 y4acTKa, PAacCUUTaTh HEOOXOJUMYIO JJIMHY ONTOBOJIOKOHHOTO
Kabeyst uinu TpeOyeMble pa3Mephbl rapaxa JJjsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIHUTENbHAS JMHUS B HU3ydeHUU TreomeTpuu. [lpu pemieHun 3amay
MPAKTUYECKOI0 XapakTepa OOydarolUNiCs YYUTCS CTPOUTh MaTEMAaTHUYECKUE MOJCIIH
peanbHbIX )KU3HEHHBIX CUTYyallui, IPOBOJIUTH BHIUUCIICHUS U OLICHUBATH aJICKBATHOCTD
MOJYYEHHOTO pPe3ysbTara.

Kpaithe BaxxHO mNOMYEPKUBATL CBSI3M TEOMETPUU C JIPYTUMHU  yUYEOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJIb30BATh OIMPECICHUS] T€OMETPUUECKUX (DUryp U
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHHUE TMOTYUYCHHBIX YMEHHUI B (PU3UKE M TEXHUKE.
Ot cBsA3u Haubojee SpKo BUAHBI B TeMax «BekTopsly, «TpuroHomerpuyeckue
COOTHOIIIEHUs», «MeTon koopauHat» u «Teopema ITudaropay.

VYuebuniii kypc «l'eomeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIC pa3Jieibl
conepkanus: «I'eomerprueckue GUrypsl U X CBOMCTBaY, «M3MepeHne reoMeTpuIeCcKux
BEJIMUMH», «JleKkapTOBbl KOOpIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBuxkeHus
iockocTny, «IIpeobpazoBanus Mog00uUs».

OO0miee 4YMCIO YacoB, PEKOMEHJIOBAHHBIX JUIsI M3Yy4YeHHUsT Yy4eOHOro Kypca
«I"'eometpust», — 204 yaca: B 7 wiacce — 68 yacoB (2 yaca B HeJle0), B 8 Kiacce —
68 yacos (2 vaca B Heeno), B 9 kimacce — 68 yacoB (2 yaca B HeZleIi0).
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COAEPKAHUE OBYUEHUSA
7 KIIACC

HavasibHbIE TOHATHA reoMeTpuu. Touka, npsMast, OTpE30K, JIyd. YToJI. Buasl yrios.
BeprukanbHble M CMeExHbIE YIrubl. buccekrpuca yrna. JlomaHas, MHOTIOYroJIbHUK.
[TapayuienbHOCTD U NEPIIEHAUKYIISIPHOCTD IIPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cuMMmeTpuu. llpumepst
CUMMETPHUH B OKPY’KAIOIIEM MUPE.

OCHOBHBIE TOCTPOEHHUS C MOMOLIBIO HUPKYJIS U TuHeku. TpeyronsHuk. Beicora,
MeraHa, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOEpEHHBIN M PABHOCTOPOHHUM TPEyroabHUKHA. HepaBEeHCTBO TPEYroIbHUKA.

CBolicTBa M IpHU3HAKU paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa 1 NpPHU3HAKHA NApAIENBbHBIX NpsAMbIX. CymMMa YIJIOB TPEYroJIbHHKA.
Buenrnue yriel TpeyroJbpHHKA.

[IpsMoyrosbHbIlE ~ TpeyroapHUK.  CBOWCTBO  MEQuaHbl  IPSMOYTOJIBHOIO
TPEYTrOJbHUKA, MPOBEAEHHOM K rumoreHyse. [IpusHaku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTroJIbHBINA TPEYTOJBHUK € yIJIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa 0 00JIbILIEM yIiie U O0JbLIEH CTOPOHE TpeyroiabHUKa. [leprnenauKysp
Y HaKJIOHHAS.

I'eomeTpuyeckoe mecTo To4YeK. buccekrpuca yria U CepeIuHHbINA NEPIEHIUKYILAP
K OTpEe3Ky KaK F€OMETPUUECKUE MECTa TOYEK.

OKpy»XHOCTb M KpYyT, XOpJla U JUaMETp, UX CBOMCTBA. B3anMHOE pacmoiokeHne
OKpPYXHOCTM M npsMol. KacarempHas M ceKymas K OKPYXHOCTH. OKpPYXHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onucaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npusHaku M cBoMcTBa. YacTHbIe
Clly4au napajijiesiorpaMMoB (IPSIMOYTOJIbHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOICTBA.
Tpaneuusi, paBHOOOKas Tpaneuus, €€ CBOCTBa U npu3HaKku. [IpsimoyronpHas Tpanemus.

Merton yaBoenust Mmeauansl. L{enTpanbHag cumMmetpus. Teopema Paneca u Teopema
0 NPONOPLIMOHAIBHBIX OTPE3KaX.

Cpennue TuHUN TPEYroJibHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[logobue TpeyronbHUKOB, KodpduuueHt mnogodus. IlpuszHaku mnoxoOus
TpeyrojabHUKOB. [IpruMeHenue nogo0us npu pereHn NPaKTUYECKUX 3a/1ad.

CpoiictBa 1momajel reoMerpudeckux Guryp. DopMynbl a8 TUIOMIAAH
TpEeyroJibHUKa, MapajienorpaMmma, pomba u Tpanenuu. OTHOLIEHHWE TUIOLIAACH
MOJI00HBIX GUTYP.

Brluncienne miomane TPEYroabHUKOB W MHOTOYTOJIBHUKOB Ha KJIETYaTOMN
oymare.
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Teopema Iludaropa. IIpumenenue Tteopemsbl [ludaropa mnpu pemieHUU
MPAKTUYECKUX 3a/]a4.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOTO YyIJIa MPSMOYIOJBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuUroHOMETpUYecKrne (YHKIUU YTIIOB
B 30°,45° u 60°.

BrincanHble M LIEHTpaldbHBIE YTIIBI, YTOJ MEXAY KacaTeJIbHOM U XOPIOW. YTJIbI
MEXKIy XOpAaMu U CEKyIIUMU. BrimcaHHbIE 1 OMCaHHBIE YEThIPEXYTOJIBHUKNA. B3anmHoe
pacIojioKeHue NIByX OKpykHocTeil. Kacanuwe okpyxHocreid. OOuue kacaTelbHbIE K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tanreic yrios ot 0 o 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOX1€CTBO. POPMYIIBI IPUBEACHUS.

Pemenne TpeyronpHukoB. TeopeMa KOCMHYCOB M TeOopeMma CHUHYCOB. Pemenue
MIPAKTUYECKUX 3a]1a4 C UCITOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Tpeobpa3zoBanue nogodus. I[logodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pPOU3BENEHUN OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIIUX, TEOpEMaA O KBaJpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpPA, COHAINIPABIECHHBIE BEKTOPHI, IPOTUBOIOJIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLuU
HaJl BEKTOpaMH. Pa3nokeHWe BeKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
KoopnuHater Bektopa. CkansipHOE  NPOU3BEACHUE  BEKTOPOB,  IPUMEHEHHUE
JUTSL HAXOK/I€HUSI IJTUH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTU. YPAaBHEHUS MNPSIMOM M OKPYKHOCTH
B KOOpJIMHATAaX, IMEPECEYCHUE OKPYKHOCTEW W NPSIMBbIX. METoJ KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbpHBIE MHOTOYTOIBHUKY. JIJIMHA OKPYKHOCTH. [’ pagycHas u paguaHHas Mepa
yTJIa, BBIYMCIIEHNE JUIMH AYT OKpYyKHOCTeH. [nomane kpyra, cekropa, CerMeHra.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CHUMMETpuUH Guryp (dJaeMeHTapHbIe
npenacrasienus). [lapannensusiii nepenoc. [loBopoT.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS TNPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOydeHus B / Kjacce:

Pacrio3naBaTh M3yu€HHBIE T€OMETPUUYECKHE (PUTYpBI, OMPENENATh UX B3aUMHOE
pacnoyioKeHue, Hu300pakaTh TreOMETpUYecKre (UTYphbl, BBINOIHATH YEPTEKHU
II0 yCJIOBMIO 3ajauyu. M3mepsATh nuHENWHBbIE W YIVIOBBIE BEIWYMHBI. Pemare 3agauu
Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEIUYMH MPEAMETOB B PEasIbHOM
KU3HHU, Pa3MepOB MPUPOAHBIX OOBEKTOB. Paznuyarh pasmepbl 3THUX OOBEKTOB
I10 TIOPSAJIKY BEJINYHHBI.
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CTpouTh 4epTEKHU K TEOMETPUUECKUM 3a1a4aM.

ITonp30BaThCA IPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh IPU3HAKHU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 33/1a4.

[IpoBOOUTH JOTHYECKUE PACCYKIECHUS C UCIOJIb30BAaHUEM T'E€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MOPSIMOYTOJBHBIX  TPEYTOJbHHUKOB,
CBOMCTBOM MEJIMAHbI, MPOBEAEHHON K THIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA,
B PELICHUN I'€OMETPUYECKHX 3a7ad.

OmnpenensaTh MapayieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00paszyeT
C HUMH cekywmas. Onpenensirs NapajuieIbHOCTh MPSAMBIX C IMOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSAMOM 10 TOYEK APYTOU MPSAMOM.

PemmaTe 3aaun Ha KjeT4aToi Oymare.

[TIpoBOUTH BHIUKCICHUSI W HAXOJUTh YUCJIOBbIE M OYKBEHHbBIC 3HAUYCHUS YTJIOB

B F€OMETPUYECKUX 3aJ1a4axX C HCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHbIX IpU MEPECEYCHHH JIBYX
[apaJuIeIbHbIX NPSMBIX CEKyLIEH. PemaTe npakTuyeckue 3a1a4i Ha HaX0KJACHUE YIJIOB.

Bnagerp TmMOHATHEM TE€OMETPUYECKOrO MECTa TOYEK. YMEThb ONpPEACHAThH
OHMCCEKTPHCY yTJla U CEPEANHHBINA NEPIIEHIUKYIISIP K OTPE3KY KaK T€OMETPHUECKUE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACIECHUS OKPYKHOCTH W Kpyra, XOpAbl M JUaMETpa
OKPY’KHOCTH, MOJIb30BaTbCSI MX CBOWCTBAMHU. YMETh MPUMEHAThH OTU CBOMCTBA
IIPU PEIICHUU 3a/1a4.

Braners moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh
e¢ ueHtp. Ilonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIIOB TPEYroJIbHHKA
[IEPECEKAOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEANHHBIE NMEPIEHAUKYIISPHI K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Bnagerp noHATHMEM KacaTelbHOM K OKPYKHOCTH, IIOJB30BaThCA TEOPEMOM
O MEPIECHINKYJISIPHOCTH KacaTeJIbHOW U paanyca, IPOBEAEHHOTO K TOUKE KACAHUSI.

[Tonp30BaThCS MPOCTEHIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMHU, MOHUMATh UX
MIPAKTUYECKUN CMBICIL.

[IpoBOOUTE OCHOBHBIE TE€OMETPUUYECKHE IOCTPOEHUS C IOMOUIBIO LUPKYIS U
JIMHENKHU.

[IpeameTHBIC pe3yabTaThl OCBOCHHUS MPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOydenus B 8 Kjacce:

Pacrio3zHaBaTe OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, ITOJIb30BATHCS
VX CBOWCTBAMMU IPU PEUICHUH T€OMETPUUYECKHUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKU TEPECEUCHUS] MEIUaH TPEyrojbHUKa (IIEHTpa Macc)
B PEILLICHUU 3a/a4.

Bnagere nmoHATHEM CpegHEW JMHUM TPEYTOJbHUKA U TPalCUHWH, MPUMEHITh HX
CBOWCTBA IPU PEUICHUU reoMeTpuuecknx 3anad. [lonp3oBarscsa Teopemont daneca
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U TEOpEeMOM O MPOMOPIHOHATIBHBIX OTpe3KaxX, MPUMEHATh HX JJIs PEIICHHUs
IPAKTHYCCKHX 3a7ad.

[TpuMeHSITh TPU3HAKK TOI00WS TPEYTOJHLHUKOB B PEHICHHH T€OMETPHUUYCCKHX
3ajad.

[Tonb3oBatbest  Teopemoit  Iludaropa ams  pemieHHsT TEOMETPUYCCKUX U
NpaKTHYECKUX 3aaad. CTpPOUTh MaTeMaTHYECKYI0 MOJICIh B INMPAKTHYCCKUX 3ajadax,
CaMOCTOSITENILHO JENIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIUC JIJTHHBI.

Bragers MOHATHIME CHHYCA, KOCHHYCA M TAHIE€HCA OCTPOTO YIiia MIPSIMOYTOJIBHOIO
TpeyrojbHuKa. [1071p30BaThCS ITUMHU HOHATUSMU JJIs PEIICHUS MPAKTHYCCKUX 3a/1a4.

Bbrunciare (pa3iuyHbIMH CIIOCO0AMHM) ILIOMIAAb TPEYrOJIbHUKA MW ILIOMIAJH
MHOTOYTOJBHBIX (Uryp (IOJB3YACH, I/Ie HEOOXOAMMO, KaIbKYIATOPOM). IIpUMEHSTH
IOJIy4YEHHBIC YMCHHS B MMPAKTHYCCKUX 3a1a4ax.

BrajgeTs MOHATHSIMH BIIMCAHHOTO M IICHTPAJIBHOTO YIJIA, MCIIOJIb30BAaTh TCOPEMBI
O BIMCAHHBIX yTilaX, YIriiax MExIy XopJaMu (CEKYITUMH) U yIiie MEXIy KacaTeIbHOU U
XOpAOH MPHU PEIICHUHA TEOMETPUYSCKHX 3a]1a4.

BrnageTs TMOHATHEM OIKMCAHHOTO YETHIPEXYTOJIbHUKA, INPUMEHITh CBOHCTBA
OIMMCAaHHOTO YETHIPEXYTOJIbHUKA IPH PEIICHUH 3a/1a4.

[IpuMeHSATH MOTyYCHHBIC 3HAHUS Ha IPAKTUKE — CTPOUTHh MaTEMAaTHUCCKUE MOJICITH
JUIS  3ala4  peaNbHOH JKM3HHM W TIPOBOJHWTH COOTBETCTBYIOIIHWE BBIYHACICHHS
C TPHUMCHCHHEM IIOJO0OMS W TPHUTOHOMETpHUH (IMOJIB3YACh, TIJIE HEOOXOJHMMO,
KJIBKYJISITOPOM).

[IpenMeTHBIC pe3yIbTaTBl OCBOCHHS NPOTpaMMbI y4eOHOTO Kypca K KOHILY
oOyuenwus B 9 Kjacce:

3HaTh TPUTOHOMETpPUYECKHE (PYHKLUMU OCTPHIX YIJIOB, HAXOJIUTH C MX MOMOIIBIO
pa3NuYHbIE AJIEMEHTBl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pPELIEHHUE MNPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (¢ NOMOUIBI0  KaJIbKyJIATOpa) JUIMHBI W YIJIbI
JUISL HETaOJIMYHBIX 3HAUEHUH.

[Tonb3oBaTbea (popmMyslaMH TPUBEIECHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUIsl HAXOXJACHUS COOTHOIIEHHH MEXKIy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMMU.

Hcnonb3oBaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB I HAaxOXJEHUS Pa3JIMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY), MPUMEHSTh UX MPU PEIICHUU
reOMETPUUYECKUX 3a/1ay.

Bnagers moHsTHsAMH TnpeoOpa3oBaHHs MOJOOHUS, COOTBETCTBEHHBIX 3JEMEHTOB
nono0HbIX Quryp. Ilonp3oBarbecsi cBOMCTBaMM MOOOMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUMCIIATH JJIUHBI U HAXOAUTH YTIIbl Y TOJ00HBIX (uryp. [IpumensTs cBoiicTBa momodus
B TMPaKTHMYECKUX 3aJadyax. YMETb MPUBOAUTH MPUMEpPbl MNOAO0OHBIX (UTYp
B OKPY’KaIOILIEM MHpE.

[Tonb3oBaThcad TEOpEeMaMH O NPOU3BEACHUM OTPE3KOB XOpPJI, O MPOU3BEIECHUU
OTPE3KOB CEKYILHUX, O KBapaTe KacaTeIbHOM.
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[Tonb30BaThCA BEKTOPAMH, MIOHUMATh WX T€OMETPUYECKUN U (QU3HUECKUI CMBICI,
OPUMEHSATh HMX B pEUICHUU TeOMETpUYeCKHX U (Qusnyeckux 3agad. l[IpumeHsTh
CKaJIIpHOE MPOU3BE/ICHNE BEKTOPOB JJI1 HAXOXK/ICHUS JIJTMH U YTJIOB.

[Tonb30oBaThCd METOJIOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTh €ro B pEUICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3aa4.

Branets NOHATHSIMU MPABUIILHOTO MHOTOYTOJIbHUKA, JUTUHBI OKPYKHOCTH, JJIMHBI
JyTU OKPY>KHOCTU U PAJUAaHHON Mephl yriia, YMETh BBIYUCIATH IUIOIIAAL KPyTra U €ro
yacteil. [[puMeHsTh MoTydyeHHbIE YMEHUS B IPAKTUUYECKUX 3a1a4uax.

Haxonutb ocu (M1 HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSTh IBHXKEHUS IITIOCKOCTH
B IIPOCTEUILUX CIIyYasX.

[IpuMeHATh MoTy4YeHHBIC 3HAHUS HA PAKTUKE — CTPOUTHh MaTEMAaTUYECKUE MOJIEIH
JUIsL  3aJa4  peajbHOM JKM3HM UM TPOBOJUTH COOTBETCTBYIOIIHME BBIYMCICHUS
C TMpPUMEHEHUEM TNoJ00HUs U TPUTOHOMETPUYECKUX (yHKUUH (TOJB3YysCh, TIe
HEO0OXO0IUMO, KAIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC

HanmenoBanue pasaena  |[KoaudecTso OcHOBHOE OCHOBHBIE BUJIbI IEATEIBHOCTH 00YYarOIINXCS

(Tembl) Kypca 4acoB COZIEp)KaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITIOHATHS U ONIPEICIICHNUS.
reoMeTpuyeckue GUrypsl u r€OMETPUYECKUE Pacno3HaBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPHI,
UX cBOMCTBaA. M3mepenue OOBEKTHI. onpeneasaTh UX B3aUMHOE PACIIOJIOKEHUE, BBINOJIHATH
FCOMETPUYECKUX BEIIMYHUH MHOrOyroJIbHUK, 4epTEX MO YCIOBHUIO 3a1a4U.
JIOMaHas. IIpoBoaUTH NPOCTENIINE IOCTPOEHNUS C TOMOIIBIO HUPKYJIS

CMexHbIE U
BEPTUKAJIbHBIC YTJIBI.
Pabora

C MPOCTEUIITUMU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
Y YTJIOBBIX BEJTUYHH,
BBIYUCJICHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepsATh JTMHEWHBIE U YTIIOBBIE BETUYUHBI T€OMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha rja3» pa3Mepbl pealbHbIX 00bEKTOB,
NMPOBOAUTH IPyOyIO OLICHKY UX Pa3MEpPOB.

Pematsb 3a1aun Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYHH
YTJIOB.

Pemarts 3a/1a4un Ha B3aMMHOE PacoJIOKEHHE
reOMETPUYECKUX (DUTyp.

IMpoBoauTH KIaCCUPUKAIIIO YTIOB, BBIYHCIATH
JIMHEWHBIC U YTIIOBbIC BEJIMUNHbBI, IPOBOAUTH
HEO0OXOIMMBbIE JJOKa3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS ¢ HCTOPHEN PA3BUTUS T€OMETPUU

TpeyronbHUKU

22

IToHsiTHE O paBHBIX
TPEYTOJIbHUKAX U

Pacno3HaBaTh 1mapsl paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHEeM IIPU3HAKOB).
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MIEPBUYHbIC
MIpEACTABICHUS

O paBHBIX (hUTypax.
Tpu npuszHaka
paBEHCTBA
TPEYrOJIbHUKOB.
[Ipu3HaKku paBeHCTBA
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeIHAHBI
MPSIMOYTOJILHOTO
TPEYrOJIbHUKA,
MIPOBEEHHOU

K TUIOTEHY3E.
PaBHOOe1peHHBIC 1
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
IIpu3Haky u CBOKICTBA
PaBHOOEIPEHHOTO
TPEYTOJbHUKA.
Hepasencta

B T€OMETPHHU.
IIpssMOyTronbHbIN
TPEYTOJBHUK C YTJIOM
B 30°

BeiBoAUTH ceACTBUS (PABEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
D®opMyJIHPOBATH ONPENEIICHNS: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, MIPSIMOYT'OJILHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIBbHUKA; CEPEINHHOIO NEPIEHAUKYISIPA
OTpe3Ka; IEpUMETpa TPEYroIbHUKA.

®opMyIHPOBaTh CBOWCTBA U IPU3HAKH PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpoutsb 4epTexu, pemaTh 3aa44 C IOMOIIBIO
HAaXOKJCHUS PaBHBIX TPEYTOJbHHUKOB.

IIpuMeHsATh NPU3HAKH PABEHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB B 33/1a4ax.

Hcnoan3oBath LU(PPOBBIE peCypChl 1JIA MCCAEA0BAHUS
CBOMCTB M3y4aeMbIX QUryp.

3HAKOMUTBHCS ¢ HCTOPHUEN PA3BUTHSA T€OMETPUN
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[lapannenbHble NpsIMBIE, 14 [TapannenbHbie @®opMyIHPOBATH MOHATHE [TAPAIUICIIBHBIX PSMBIX,
CyMMa yTJIOB TPEYTOJIbHUKA IIPSIMBIC, UX CBOWCTBA. | HAXOAUTb MPAKTUYECKUE TPUMEPHI.
Hakpecrt nexammue, M3yuaTh cBoOCTBa yIJIOB, 00pa30BAHHBIX IPU NIEPECEUECHUH
COOTBETCTBEHHBIE U napasuieNIbHbIX IPSAMBIX cekylieil. [IpoBoauts
OJHOCTOPOHHHUE YIJIBI, | J0KA3aTelbCTBA NAPAJIIEIBHOCTH ABYX MPSMBIX C IOMOILIBIO
oOpa3oBaHHbIE YIJI0B, 0Opa30BaHHBIX IPU NEPECEUEHUH ITUX MPAMBIX
[P NIEPECCYECHUU TPEThEU MPSIMOM.
IapajuIeNIbHBIX BbeI4HCISATH CyMMY YIVIOB TPEYT'OJIBHUKA U MHOI'OYT'OJIbHUKA.
OPSIMBIX CEKYLIEH). Haxoautp unciioBsle 1 OyKBEHHbIE 3HAUEHUS YTJIOB
[Ipu3nak B TEOMETPUYECKUX 3a1a4ax C UCII0JIb30BAaHUEM TEOPEM
[IapajuIeIbBHOCTH 0 CYMME€ YIJIOB TPE€YT'OJIbHUKA U MHOTOYTOJIbHUKA.
IIPSAAMBIX Yepe3 3HAKOMUTBHCS ¢ HCTOPHUEH PA3BUTHSA T€OMETPUN
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJJHON
MPSAMOM O BTOPOM
PSAMOM.
Cymma yrioB
TPEYTOJIbHHUKA.
Buemnue yribl
TPEyTrOJbHUKA
OKpy HOCTb U KPYT. 14 OKpyX HOCTb, XopJila 1 | DoOpMyJIHPOBATH ONpeeJICHUs: OKPYKHOCTH, XOP/IbI,
['eomerpruueckue JMaMETp UX CBOMCTBA. | JHAMETpa U KacaTeJIbHOM K OKpyx)HOCTH. M3yuaTh nx
MTOCTPOCHUS KacarenpHas CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
K OKPY>KHOCTH. HccaenoBarhb, B TOM YKCIIE HCHOJIB3YH UM (pPOBLIE
OKpy»X HOCTb, pecypchl: OKPYKHOCTb, BHUCAHHYIO B yTOJ; HEHTP

BIIMCaHHAA B YIT'OJI.

OKPYHOCTH, BIIMCAHHOW B yT'0JI; pABEHCTBO OTPE3KOB
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[Tonstue o I'MT,
MPUMEHECHUE

B 3a7]a4ax.
buccekrpuca n
CEpPEIVHHBIN
NEePHIEHIUKYIISIP
KaK FT€OMETPUYECKHUE
MeCTa TOYEK.
OKpyX HOCTb,
ONMCAHHas1 OKOJIO
TPEYTOJIbHHUKA.
OKpyKHOCTBb,
BIIMICAHHAs

B TPEYTOJIbHUK.
IIpocrenmue
3a/1a4u

Ha [TIOCTPOCHUE

KacaTeJIbHBIX.
HUcnoab3oBats metox ['MT miis nokazarenscTa TeopeM

0 MepeceyeHu OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIIEHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ rtomoIbo ' MT.

OBJaaeBaTh NOHATUSIMHU BIVCAHHOU W OIIMCAaHHOU
OKPYKHOCTEU TPEYTrOJbHUKA, HAXOAUTH LICHTPBI ITUX
OKPY’KHOCTEM.

PemiaTh OCHOBHBIC 32124 HA MOCTPOEHME: YIJia, PABHOTO
JTAHHOMY; CEPEIMHHOTO NEPIEHIUKYIISIPa TaHHOTO OTPE3KA;
IPSAMOU, TPOXOJAIIEH YEPE3 JaHHYIO TOUKY U
NEPHEHANKYIAPHON TaHHOM MPSMOM; OUCCEKTPUCHI TAHHOTO
yIJia; TPEYroJIbHUKOB

I10 Pa3JINYHBIM JJIEMEHTAM.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTUS T€OMETPUU

[ToBTOpEeHue, 0000IICHIE 4 [ToBTOpEHUE 1 Pemars 3a1aun Ha NOBTOPEHUE, MILTIOCTPUPYIOIIHAE CBSI3U
3HAHUI 0000ITICHE OCHOBHBIX | MEXIY Pa3IMUHbIMU YaCTIMH Kypca
MHOHSITUU U METOJOB
Kypca / Kjiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC
HanmenoBanue pasaena | Koanaectso OcHOBHOE OCHOBHBIE BUJIbI IEATEIBHOCTH 00YYarOIINXCS
(TemnI) Kypca 4acoB CoJIepKaHue

UeThIpEXYTOIBHUKN 12 [Tapannenorpamm, ero | U3o00paxkaTb M HAXOAMTH HA YEPTEKAX
IIPU3HAKU U CBOWCTBA. | YETHIPEXYTOJIBHUKHU PA3HBIX BUJIOB U UX JIEMEHTHI.
YacTHble cnyyan DopMyJTHPOBATH ONIPEAEICHHS: TapalIeIOrpaMma,
HapajijIeIoOrpaMMoB OpsIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOH
(MpsAAMOYTOJIbHHUK, Tpanenuuu, NpsMOYTOJIbHOUN TpaIreluy.
poMO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BAThH IIPH PELICHUH 32124
IIPU3HAKU U CBOWMCTBA. | IPU3HAKU M CBOMCTBA: Mapajuieaorpamma,
Tpanenns. MPSIMOYTOJIbHHKA, pOMOa, KBajipaTa, Tpaneuuu, paBHOOOKOM
PaBHoOOKas 1 Tpareuuu, NpsIMOyTrOJIbHON TpaIeuu.
IPSAMOYTOJIbHAS IIpuMeHsATh, MeTOA YBOCHUS MEUAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnoan3oBath 1uppoBbie pecypchl A UCCAEAOBAHUS
Meton yaBoeHus CBOWCTB M3y4aeMbIX (UTYP.
MEJINaHBI. 3HAKOMMTBCH ¢ HCTOPHEH Pa3BUTUSA T€OMETPUN
[enTpanbHas
CUMMETPUS

Teopema Daneca u TeopeMa 15 Teopema Paneca u IIpoBOAUTH MOCTPOCHHUS C TIOMOUIBIO LIMPKYJIA U JIUHEUKU

0 TIPOITOPITMOHATBHBIX
OTpe3Kax, IMOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLIHUOHATIBHBIX
OTpe3Kax.

Cpennsig TuHUSA
TPEYTOJIbHUKA.

C UCIOJIb30BaHue Teopembl Dajeca U TEOPEMBI

0 NMPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIIBHBIN OTPE30K.

IIpoBoauTH JOKA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopunoHanbHbBIE
OTPE3KH.

[enTp macc

B TPEYTOJILHUKE.
[TonoGHBbIE
TpEyroJibHUKU. Tpu
MpU3HaKa noo0us
TPEYTOJIBLHUKOB.
[Ipumenenue
nmoaoous

MIPU PELICHUU
MPaKTUYECKUX 3a1a4

CBSI3b C IEHTPOM MacC, HAXOAUTh OTHOILIEHHUE, B KOTOPOM
MEJIUAHbI JEATCA TOYKOU UX NIEPECECUEHUS.

Haxoauthb nmogo6HbIe TPEYTOJbHUKHA HA TOTOBBIX YePTEKaX
C YKa3aHHEM COOTBETCTBYIOIINX IPU3HAKOB MOA00HS.
PemaTtpb 3aga4u Ha MOAOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITEIILHOTO MIOCTPOEHUS YEPTEKEN U HAXO0KACHUS
MOJ00HBIX TPEYTOJIbHUKOB.

IIpoBoauTH 10KA3aTENbCTBA C UCIIOJIB30BAaHUEM
PU3HAKOB MOJ00US.

Jloka3bIBaTh TpU MPU3HAKA MOJ00US TPEYTOJIbHUKOB.
IIpuMeHsATh [OTyYEHHBIE 3HAHUS [IPU PEILECHUN
r€OMETPUYECKHUX U MPAKTUYECKHUX 3a/1a4.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

[Imomans. Haxoxnenue
TUIOIIAIEH TPEYTOJILHUKOB
U MHOTOYTOJIbHBIX (PUTYp.
[Tnomaau nogoOHbIX puUryp

14

CBoiicTBa IIoIaaeH
F€OMETPUYECKUX
duryp.

DopMyJIbl

JUTS TIOIIA !
TPEYTOJIbHUKA,
napajsiesorpaMmma,
Tpanemuu.
Brruncnenue
IUTOIAIEHN CIIOKHBIX

dburyp.

OgJaneBaTh NEPBUYHBIMHU NMPeACTABIEHUIMHU 00 001IICH
TEOPUH TIIOMAIU (MEphI), (POPMYITUPOBATH CBOWCTBA
TUTOMIAM, BBISICHATH UX HATJISITHBIA CMBICIT.

BoiBoauTh (POPMYIIBHI ITONIAIN TApATIIEIOrpaMma,
TPEYTOJIbHUKA, TPATeIUU U3 POPMYJIIbI TUTOIIAIN
NpsSIMOYTOJIbHUKA (KBajpaTa).

BoiBoguTh (hOpMYIIBI MIIOMIATN BEITYKJIOTO
YETBIPEXYTOJIbHUKA Yepe3 JUArOHATH M YTOJl MEXK Ty HUMH.
Haxoautsp momaan Guryp, nu3o0pakxEHHBIX Ha KIIETYATOU
OyMmare, HCIoJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
JI0OCTpavBaHHUE.
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[Tnomanu ¢uryp

Ha KJIeT4aToi Oymare.
[1no1maam no100HbIX
uryp.

3agaun

C TIPAKTUIECKUM
CoJIep KaHUEM.
Pemenue 3anau

C TIOMOIIILI0 METOIa
BCIIOMOTaTENIbHOMN
TIJIOTIATA

Pa30upaTh npuMepsbl UCIIOJI30BaHUs BCIOMOTaTeIbHOU
IJIOMIAIN JIJIs1 PEUICHUS T€OMETPUYECKUX 3aay.
HaxoauTsp miomaay mogo0HbIX GUryp.

BoruucasaTs mionm@aan pa3inyHbiX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aga4um Ha IJIOMIA/Ib C TPAKTUYECKUM
coJiepKaHUuEM

Teopema [Mudaropa u
HayaJia TPUTOHOMETPUHU

10

Teopema I[ludaropa, u
€€ MPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
(GyHKUIHNA OCTPOTo
yTrJia IpsIMOYTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHS

B MIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXI€CTBO

Joxka3zpiBaThb Teopemy Iludaropa, ucnosb3oBars €

B IIPAKTUYECKUX BBIYUCIICHUSX.

DopMyJIMPOBATH ONPEICICHHUS TPUTOHOMETPUUECKUX
(YHKIIMI OCTPOTO yriia, HPOBePATh X KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLIEHUS

B IPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
IPSAMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yrilaMu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GopMyIsibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO AJII HAXOXKICHUS
COOTHOILIEHUI MEXAY TPUTOHOMETPHUUYECKUMH (DYHKIHUAMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATh TOTyYeHHbIE 3HAHUS U YMEHUS ITPU PELIEHUU
OPAKTUYECKUX 3a/1a4.

3HAKOMHTBCS C HCTOPHEN Pa3BUTHS T€OMETPUU
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YTJ1bl B OKPY>KHOCTH.
BnucanHbie ¥ onrcaHHbIC
YEThIPEXYTOJIbHUKH.
KacarenbHbie

K OKpYy>kHOCTH. Kacanue
OKPYXHOCTEMN

13

Bnucannbie u
LEHTPAJIbHBIC YTJIbI,
YTOJI MEXTY
KacaTeJabHOU U
XOpAOM.

Yribl Mexay
XOpAaMu U
CEeKYIIUMHU.
Bnucannbie u
OIMMCaHHBIC
YETBIPEXYTOJIbHUKH,
WX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEIICHUU
r€OMETPUUIECKUX
3ajad4.

Bzaumnuoe
PacCIMoJIOKEHUE JBYX
OKPY>KHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

®opMyJIMPOBATh OCHOBHBIE ONPE/CIICHUS, CBSI3aHHBIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, HEHTPAJIBbHBIN YroJl).
HaxoauTth BnycaHHbIE yIJIbl, ONIUPAIOLIMECS HA OJHY JIyTY,
BBIYHMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yIJlax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

UccaenoBathb, B TOM YUCIE C MOMOIIbIO TU(POBBIX
pECYpPCOB, BIIMCAHHBIE U OIIMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U PU3HAKH [IPU PELLICHUN
3aj1a4
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[ToBTOpEHME, 0000IIICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha IOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUHI OCHOBHBIX IIOHATHM U | MEXIY Pa3IUIHBIMU YaCTSAMHU Kypca
METOJIOB KypcoB 7 1 8
KJIacCOB, 0000IIEHHE
3HAaHUHI
OBILIEE KOJIMYECTBO 68
YJACOB I10 [TPOI'PAMME
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9 KJIACC
HanmenoBanue paznena | Komuuectso OcHoOBHOE OCHOBHBIE BH/JIbI IEITEIILHOCTH 00yUYarOIIMUXCs
(TemnI) Kypca 4acoB coJiepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpPe/IeJeHUs] TPUTOHOMETPUUECKUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMHA TYIBIX U IPSIMBIX yTJIOB.
Pemenne TpeyrojabHUKOB dbyHKuk yriaoB ot 0° | BeIBOAMTBL TEOpEMY KOCUHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyiibl (c paguycoM OMUMCAaHHOW OKPYKHOCTH).
NpUBEEHHS. BouiBoauth ¢opmylJibl AJ151 BBIMUCTEHUS IJI0IIA/1ei
TeopeMa KOCHHYCOB, C HCITOJIB30BAHUEM TCOPEM TPUTIOHOMETPHUH ((I)OpMYJIa
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, HopMyJIa TIIOMIAJAN YETHIPEXYTOIbHUKA Yepe3 €ro
TPEYTOJILHHUKOB. JMaroHaIu U yroi MEXAy HUMH).
IIpakTHyecKoe PemiaTh TpeyroabHUKH.
IpUMEHEHNE Pemath npakTUuecKue 3a/1auu, CBOSIINECS
JIOKa3aHHBIX TEOPEM K HaXOKICHHUIO PA3JIMIHBIX 3JICMCHTOB TPCYI'OJIbHHUKA
[IpeoOpazoBanue nogoous. 10 [Tonsitue OcBauBaTh NOHATHE IPEOOPA3OBAHUS TTOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB QUTYP
COOTHOIIEHUS noaoous. pu Mpeodpa3oBaHUU O100US.
B OKPYKHOCTH CoOTBETCTBEHHbIE Haxoauth npumeps! o1001s B OKpyKaromiei
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
dburyp. BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXy OTpe3KaMu
Teopema XOp/I, CEKYIIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

0 MPOM3BEIACHUHT
OTPE3KOB XOP/I,
Teopema

BIIMCAHHBIX YTJIOB U MOJO0HBIX TPEYTOJBLHUKOB.
Pemats reomeTprdeckue 3aJ1a4M ¥ 3aa4U U3 PEATbHON
YKWU3HU C UCIIOJIb30BAHUEM TTOI00HBIX TPEYTOJLHUKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaapare
KacaTeJabHOM.
[Ipumenenue

B PEILICHUU
F€OMETPUYECKUX
3ajay

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHO>KEHUE BEKTOPA
Ha YHUCJIO.
DuU3NUECKUN 1
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
MIPOU3BEJCHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIPaBJIEHHbIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
bu3nueckuii (cuiia) CMbICIBI BEKTOPOB.

3HATh onpejiesieHUs1 CyMMBI U pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YUCIIO0, HCCIeA0BATH
reOMETPUYECKUN U (PU3UUECKUI CMBICIIBI ATUX ONEPALIHA.
Pemath reomMeTpuiecKue 3a1a4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiagbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonb3oBath cKansipHOE MPOU3BEICHHE BEKTOPOB,
BBIBOJUTH €r0 OCHOBHBIC CBOMCTBA.

BbIYHMCIATH CYMMY, Pa3HOCTh U CKAJISIPHOE TIPOU3BEICHUE
BEKTOPOB B KOOpPAMHATAX.

IIpuMeHsITH CKaNsIPHOE MPOU3BEACHUE IJIST HAXOXKICHUS
JUIMH U YTJIOB

84



®denepanbHas pabouas nporpamma | MatemaTtuka. 5—9 kiaccer (0a30BbIi YPOBEHB )

MIPUMEHEHHE
JUIS HAX 02K ICHUS
JUTMH U YTJIO0B.
Pemenue 3amau

C ITOMOILIBIO BEKTOPOB.
[IpumeHneHne BEKTOPOB

JUISL peLIeHus 3a/1a4
busuku

JlexapTOBBI KOOPAMHATHI
Ha IUIOCKOCTH

JlekapTOBBI
KOOpPJMHATBI TOUYEK
Ha TUIOCKOCTH.

YpaBHEeHUE NPSIMOM.

YpaBHeHne
OKPYHOCTH.
Koopannate! Touek
nepecevueHus
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
F€OMETPUYECKHUX

3aja4, MIPaKTHYCCKUX

3aJad

OcBauBaTh NOHATHE IPIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IE€KAPTOBBIX KOOPJAUHAT TOUYKH.

BeiBOAUTH ypaBHEHHE IIPSAMOM U OKPY’KHOCTH. BbIaeasTh
MTOJIHBIM KBaJApaT JJI HAX0XKJICHUS LIEHTpa U paauyca
OKPYKHOCTHU 110 €€ YPABHEHHUIO.

PemaTp 3aqauM Ha HAXOXKJIEHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPYXKHOCTEH C IOMOIIBIO METOAa KOOPAUHAT.
Hcnoab3oBaTh CBOKCTBA YIIIOBOTO KO3 (HULIMEHTA TPSIMOI
IIPYU PELIEHUU 3a]a4, JJIs1 ONPEECIICHUS PACIION0KEHUS
IPSMOM.

IIpuMeHATH KOOP/IMHATHI IPU PEIICHUU T€OMETPUUECKUX U
NPaKTUYECKUX 33124, JJIsl TOCTPOSHUSI MaTEMAaTUYECKUX
MOJIeNIeH peasIbHBIX 3a/1au («METO KOOPJIUHATY).
IHoab30BaThLCS 1S TOCTPOEHUS U UCCIIETOBAHUN
IU(POBBIMH peCcypcami.

3HAKOMMTBCH ¢ HCTOPUEN Pa3BUTUSA TEOMETPUU
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J{muHa OKPYKHOCTH U
IJIOIIA/Ib KpyTa.
Brruucnenue miomanaei

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucao n. JInuna
OKPYKHOCTH, TyTH
OKPYXHOCTH.
Pagnannas mepa
yTia.

[Lnomane kpyra,
CEKTOpa, CErMEHTA

®opMyIMPOBATh OIPECIICHUE PABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAMTh X 3JIEMEHTHI.
ITo1b30BaTHLCSI TOHATHEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJIsATh
YUCIIO T, JUIMHY AyTH U PaUaHHYIO MEpY yIJa.
IIpoBoauTH MEpexoa OT palaHHON MEPHI yria

K IPalyCHOM ¥ HA00OPOT.

OmnpeneasaTs riomans Kpyra.

BeiBoauth ¢opmMyJibl (B rpaJyCHOM U pauaHHON Mepe)
JUTSL ITTUH IYT, TUTOIIA/IE CEKTOPOB U CETMEHTOB.
BeraucasaTs miomaan GuUryp, BKIIOYAOUIUX 3J1€MEHTBI
OKPYKHOCTH (Kpyra).

HaxoauTts nuiomany B 3a1a4ax peanbHON )KU3HA

JIBUM>KEHUS TITIOCKOCTH

ITonsTue o IBMKEHUU
TIOCKOCTH.
[TapannensHbIi
MEPEHOC, TOBOPOT
[Iprnmenenue

IIPU PEIICHUH 3a7a4

Pa30upaTte npumMepsl, WLTIOCTPUPYIOIINE TOHATHUS
JBH>KCHUSL.

DopMyJTHPOBATH ONPEIEICHUS TapaJIENBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUU. BBIBOAMTH X CBOMCTBA,
HAXOIUTH HENOJABUKHBIE TOUKHU.

HaxoauTh EHTPHI M OCH CUMMETPUI NpocTelmmx Guryp.
IIpumeHsITh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEelIeHUN reOMEeTPUUECKUX 3a/1a4 (pa3oupath MpUMEpPHI).
Hcnoab30BaTh 11 TOCTPOCHUS U UCCIEN0BAHNN

U pOoBBIE peCcypChbl

[ToBTOpEeHue, 0000IICHNE,
CHCTEMATHU3ALM 3HAHWUI

[ToBTOpEeHue
OCHOBHBIX ITOHATHI U

OnepupoBaTth NOHATUSIMU: (PUTYpa, TOUKA, IPSMAast, yToI,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PAaBHOCTOPOHHHI
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METOJI0B KypcoB 7—9
KJaccoB, 00001IeHEe
Y CUCTEMATU3ALINS
3HaHUM.
[Ipocrenmue
r€OMETPUYECKUE
burypsl u ux
cBoricTBa. 3mepenne
r€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIECHIUKYIISIPHbBIE
npsiMBbIE.

OKpy»X HOCTb U KPYT.
I'eomeTpuueckue
MTOCTPOCHUS. YTJIbI
B OKPYKHOCTH.
Briucanuslie u
ONIMCAHHBIE
OKPY’KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimas u
OKPY>KHOCTB.
YeThIpEXyTronbHUKH.
Bnucannsie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OucceKTpuca 1 BHICOTA TPEYTOJIbHHKA, TApAIIICIOrpaMM,
pOMO, IPSIMOYTOJIBHUK, KBaJIpaT, Tpareluus; OKPYy>KHOCTb,
KacartelibHas, paBEHCTBO U mojodue uryp,
TPEYTrOJIbHUKOB; MapaJUIeIbHOCTh U NEPIEHIUKYISIPHOCTD
IPSAMBIX, YTOJI MEXKY MPSAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKH U TIPSMOM; JJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJIOIIA/1b, IEPUMETP.

HUcnoab3oBathb GopmyJibl: IEpUMETPA U TLIOLIAIN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TIJIOIIAAU Kpyra,
00BbEMa MPSIMOYTOJILHOTO TapalieIenue/a.
OnepupoBarh NOHATUAMU: NIPSIMOYTOJIBHASL CHCTEMA
KOOPAMHAT, BEKTOP; UCMOJIb30BAaTh 3TH ITOHATHUS JJIs
IIPECTABJICHUS JAHHBIX U PEIIEHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4EOHBIX MPEIMETOB.

PemiaTs 3a71a4u Ha NIOBTOPEHUE OCHOBHBIX MTOHATHUH,
WJUTIOCTPALMIO CBSI3€M MEXK]y Pa3IMYHBIMH YaCTIMH Kypca.
BriOupaTh MeToa AJis1 pELICHHS 33/1a4u.

PemaTh 3a1aum 13 NOBCEIHEBHOM KU3HU
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Y OIIMCaHHbIC
YETHIPEXYTOJbHUKHU.
Teopema [Iudaropa u
Hayasia
TPUTOHOMETPHUH.
Pentenne oOmmx
TPEYTrOJIbHUKOB.
[IpaBusnbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
IIJIOCKOCTH.
Jpmxkenus. [logooue.
Cummerpus.
[Inomans.
Brruucnenue
romanen. Inomanu
NoI00HBIX QUTYP.
JlekapToBbI
KOOpPJIMHATHI Ha
MIJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I1IO ITPOT'PAMME

68
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

INOACHUTEJIBHAA 3AIITMCKA

B coBpemMenHOoM 1pOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA NMPHOOPETAOT BCE
OOJBIITYI0 3HAYMMOCTb, KaK C TOUYKH 3PEHUS TPAKTUICCKUX MPUIIOKECHHM, TaK U UX POJTU
B 00pa3oBaHuU, HEOOXOJAMMOM KaxXJoMy dYesnoBeky. Bo3pacrtaer umcino mnpodeccuid,
Ipy OBIAJCHUM KOTOPBIMH Tpedyercs Xopoias 0a3oBas MOATOTOBKa B 00JacTH
BEPOSITHOCTH M CTATUCTUKH, TaKas MOJATOTOBKA BayKHA JIJISI TIPOJOJKEHUS 00pa30BaHUs U
JUTSL yCTIEUTHOM Mpo(hecCUOHATBHOM Kapbhephl.

Kaxx11p1i1 4esnnoBek MOCTOSIHHO TPUHUMAET PEIIeHUs Ha OCHOBE UMEIOIIUXCS Y HETO
JTaHHBIX. A i1 000OCHOBAaHHOTO TPUHATHS PEIICHHUS B YCIOBUSAX HEIOCTaTKa WIIA
n30bITKa HWHGOPMAIMU HEOOXOJWMO B TOM 4YHCIE XOpOIIo CcHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIITUICHHE.

NmenHo mo3ToMy OCTpo BCTaia HEOOXOAUMOCTh CPOPMHUPOBATH Y OO0YUAIOITUXCS
(GyHKIHOHATIBHYIO TPAMOTHOCTB, BKJIIOYAIONIYI0 B Ce0Sl B KaueCTBE HEOThEMIIEMOU
COCTaBJISIIOIICH YMEHHE BOCIPUHAMATh M KPUTHUYCCKH aHAIM3UPOBATh HWH(MOPMAIIHIO,
MPE/ICTABIICHHYIO B Pa3JIMUHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
peaNbHBIX TPOIECCOB M 3aBUCHMOCTEH, MPOM3BOIUTH MPOCTEHIINE BEPOSTHOCTHBIC
PaCU€THl.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMHU MPHUHIIMIIAMH cOOpa, aHajau3a |
MIPEACTABIICHUS JAHHBIX W3 Pa3IUYHBIX cep KU3HM O0O0IecTBa W TOCYAapCTBa
npuoOniaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKN pPa3BUBACT HABBIKM OpraHU3AIMKM Tepedopa W TMojaAcuéra 4Yucia
BapUAHTOB, B TOM YHCJIC B NPHKJIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHH
rpadoB co3maér maremarnueckuii (QyHAaMEHT Uit (HOPMHUPOBAHMUS KOMITETEHIIUN
B oOsactu WHPOPMATUKH U IUGPOBBIX TexHOJOTHH. [IpM M3ydeHWUU CTATUCTUKH H
BEPOSTHOCTH O0OTAIAIOTCS MPEACTAaBICHUSI OO0yUYalOIIMXCS O COBPEMEHHOW KapTHUHE
MHUpa U METOJIaX €ro MCCleN0BaHus, (OPMUPYETCS MOHUMAHUE POJIM CTATUCTHKU Kak
WUCTOYHHKA COIMAIBHO 3HAYUMOW WHGOpPMAIIMM W  3aKJIAJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B COOTBETCTBHU C NaHHBIMHU IEISIMH B CTPYKType MPOrpaMMbl y4eOHOTO Kypca
«BeposATHOCT M CTaTHCTHKA» OCHOBHOTO OOIIEro 0Opa30BaHUs BBIACICHBI CIICAYOIIHC
coliep KaTelIbHO-MeToInueckne JuHun: «lIpencraBieHne MaHHBIX W OMHCATEIIbHAS
CTaTUCTHKa», «BeposTHOCTHY, «OneMeHThl KOMOWHATOPUKNY, «BBeleHHE B TEOPHIO
rpadoBy.

Conepxxanue nuaun «lIpencraBieHne MaHHBIX W ONHCATENIbHAS CTATUCTHUKA
CIIY’)KUT OCHOBOM JJ11 (pOpMHUpPOBaHUS HABLIKOB paOOThI C MH(POpMALIMEH: OT YTEHUS U
WHTEpHIpeTanuu WH(OpPMAIMK, TNPEACTAaBJICHHOW B TaOnWIaX, Ha aWarpaMmax u
rpadukax, 10 coopa, IpeICTaBICHNS U aHAJIW3a JaHHBIX C MCIOJIb30BAHUEM
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CTATUCTUYECKUX XapaKTEPUCTUK CpPEeIHUX M pacceuBaHus. Paboras c AaHHBIMY,
oOyJaroluecsi ydaTcsi CUYUTBIBATbH M HHTEPIPETUPOBATH JAaHHBIC, BBIJIBHUTaTh,
apryMEHTHPOBAaTh U KPUTUKOBATh MPOCTENUIINE THIIOTE3bI, Pa3MBILUIATh HaJl paKkTopamu,
BBI3BIBAIOIIMMH H3MEHYMBOCTh, U OIICHMBATh MX BIUSHUE HA paccMaTpUBacMble
BEJIMYMHBI U TIPOLIECCHI.

WHTYyUTHBHOE TPEICTaBICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIIEJOBaHHUE
3aKOHOMEPHOCTEN M TEHACHUMN CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM ISl U3yYECHUS
TEOPUU BEPOATHOCTEN. boubllioe 3HaU€HNE UMEIOT NPAKTUYECKUE 3aJaHMsl, B YACTHOCTHU
OTIBITHI C KJIIACCUYECKUMU BEPOSATHOCTHBIMHU MOJEIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpPaBIOMOJ00uUs CIy4ailHOro COOBITHSI.
ITpu n3yueHun yueGHOro Kypca o0ydaromuecs 3HaKOMATCS ¢ MPOCTEHIIIMMH METOIaMU
BBIUMCJICHHUS] BEPOSITHOCTEH B CIy4yaWHBIX OJKCIHEPUMEHTaX C PaBHOBO3MOXXHBIMU
3JIEMEHTAapHBIMU MCXOJaMU, BEPOATHOCTHBIMHU 3aKOHAMH, MO3BOJSIOUIMMH CTaBUTh U
pemath OoJiee ClIOKHbIE 337aun. B yueOHbIN Kypc BXOAST HayaJbHbIE MPEACTABICHUS
O CJIy4aiiHbIX BEJIMUYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYaroUIuxcs
C MHOXKECTBAaMU U OCHOBHBIMH OIEpalMsIMH HaJ MHOXXECTBAMH, PacCMaTpUBAIOTCA
OpUMepsl TPUMEHEHHUs I pelIeHHs 3aj1ad, a TakKe HCIOIb30BaHUS B APYTUX
MaTEeMaTHUYECKUX KypcaxX U yueOHBIX MPEAMETaX.

B 7-9 knaccax uzydaercs yueOHbIN Kypc « BeposITHOCTh M CTaTHCTHKA, B KOTOPHIA
BXOJAT paznensl: «[IpencraBieHne AaHHBIX M ONMCAaTEIbHAsl CTATUCTHKA,
«BeposTHOCTEY», «D1eMEHTb KOMOMHATOPUKNY, «BBeeHNE B TEOPHUIO IpagoBy.

OOmiee 4YuCIO YacoOB, PEKOMEHJOBAHHBIX [T M3y4eHHs Y4eOHOro Kypca
«BepostHocTh 1 cratuctuka», — 102 gaca: B 7 kiacce — 34 yaca (1 dac B Henelno),
B 8 kacce — 34 vaca (1 gac B Hemeno), B 9 kiacce — 34 yaca (1 yac B Hezelio).

COJEPXAHUE OBYUYEHUA
7 KJIIACC

[IpencraBienrie JaHHBIX B BUJIE TaOJUIl, AuarpaMmm, TrpadukoB. 3amoJiHEHUE
Ta0JIMIL], YTEHHE U MOCTPOCHUE AMarpaMM (CTOIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenne rpadukoB peanbHbIX MpolieccoB. M3pneueHue nHpopmManuum U3 auarpamMm U
Ta0JIMII, UCTIONB30BAHUE U MHTEPIPETALINS TaHHBIX.

OnucarenbHasi CTAaTUCTHUKA: CpelHee apuMeTudyeckoe, MeauaHa, pa3zMmax,
HauOoJIbIIIee U HAMMEHbIIIee 3HaYeHUsI HA00pa YMCIOBBIX AaHHBIX. [[puMepsl ciayyaiiHON
U3MEHYHMBOCTH.

Crny4aitHbIi SKCIEPUMEHT (OIBIT) U CiIy4ailHoe coObITHe. BeposaTHOCTh U yacToTa.
PoJib Mas0BEpOSITHBIX U IPAKTHUECKU JJOCTOBEPHBIX COOBITHI B IPUPOJE U B OOLIECTBE.
MoHeTa 1 urpanbHas KOCTb B TEOPUHU BEPOSITHOCTEN.

I'pad, Bepmmna, pedbpo. Ctenens BepiuHbl. Yncio pédep U CyMMapHasi CTETICHb
BepiuH. [Ipencrasnenue o cszHoctu rpada. lenu u nuxisl. [Tytu B rpadax. O6xox
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rpada (sinepoB nyTh). IlpeacraBnenne o6 opueHTHpoBaHHOM Tpade. Pemienue 3amau
C IOMOIIBIO TpadoB.

8 KJIACC

[IpencraBieHne JaHHBIX B BUAE TaOIUII, TUarpamMmm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXKECTBO. Oniepanuy HaJi MHOKECTBaAMMU:
o0beIMHEHUE, NepecedeHue, nonoiaHeHue. CBoicTBa omnepanuil HaJl MHOXECTBAMM:
NEPEMECTUTENBHOE, COYETATENBHOE, PACIPEAEIUTENIHOE, BKItOUeHus. Mcnonb3oBanue
rpa)uyeckoro MpeACTaBICHUSI MHOXECTB Ul ONMCAHUSA PEATBHBIX IMPOIECCOB U
SBJICHHUM, IIPU PELICHUH 3a/1a4.

N3mepenne paccenBaHus JAaHHBIX. JlUcliepcuss M CTaHOAPTHOE OTKIOHEHHE
YHCJIOBBIX HA0OPOB. JlnarpaMma paccenBaHus.

DnemMeHTapHbIe COOBITUS ciiyyaiiHOro ombiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITHI1. OmNBITBI C PAaBHOBO3MOKHBIMHU 3JEMEHTAapHBIMH COOBITUAMU. CrydalHbBIN
BbIOODP. CBSA3b MEXIy MaJOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJE, OOIIECTBE U HAYKE.

JepeBo. CBoONMCTBa JNEPEBbEB: €IMHCTBEHHOCTHh IYTH, CYIIECTBOBAHHUE BUCIYECH
BEpUIMHBI, CBSI3b MEXKJY YMCIOM BEpIIMH M 4uciioM pedep. IlpaBuino yMHOXKEHHS.
Pemenue 3aau ¢ momouisio rpagos.

[IpotuBononoxueie coobiTus. Juarpamma Ditiepa. OObeIMHEHUE U TIEpECEUEHUE
coObiTnii. HecoBmecTtHble coObITus. DoOpMylia CIOXKEHHS BEpPOSTHOCTEH. Y ciIoBHas
BepoATHOCTb. I[IpaBmiio ymHokeHus. HeszaBucumbie coObiTus. [lpencraBnenue
JKCIIEpUMEHTa B BHUJE JepeBa. PelieHue 3ajady Ha HAaXO0XJIEHHUE BEPOATHOCTEH
C IOMOIIIBIO J€PEBA CAYyYaHOr0 KCIIEPUMEHTA, AUarpamMm Jiliepa.

9 KUIACC

[IpencraBienne NaHHBIX B BUJIE TaOJUIl, AUarpaMm, rpadukoB, MHTEpHpETAIUs
JMaHHBIX. UTeHHEe U OCTPOCHHE TaOIHII, TUarpaMm, rpauKoB MO peaJbHbIM JIaHHBIM.

IlepecranoBku u Qaktopuan. CodetaHuss M YUCIO codyeTaHUU. TpeyrosbHUK
[Tackains. Pemenue 3amay ¢ MCNoJIb30BaHUEM KOMOWHATOPUKH.

['eomerpuyeckas BeposTHOCTh. Ciy4yalHbIi BBIOOP TOYKH U3  (QUTYPHI
Ha IUIOCKOCTHU, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Ucneitanne. Yenex m Heygauya. Cepusi UCHIBITAaHUM 10 niepBoro ycmexa. Cepusd
ucneITanuii bepaysmum. BeposTHOCTH COOBITHIT B cepru UCTIbITaHUI bepHym.

CnyvailHas BeJIMYMHA W PACHpPENeNICHHE BEPOSTHOCTE. MaremaTuueckoe
OXuJaHue u aucnepcus. [Ipumepsl MaTeMaTHUYECKOTO OXKHUJIAHUS KaK TE€OPETUYECKOrO
CPEOHEr0 3HAYCHUS BEJIMYMHBI. MaTeMaTU4eCKOEe OXKUIAHUE U JUCIEPCHUS CIy4YauHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUN BepHyIm.

[TonsaTtue o 3akoHe 60BIINX yncell. 3MepeHnre BeposTHOCTEN C MOMOIIBIO YacTOT.
Ponb 1 3HaUeHHE 3aK0OHA OOIBIINX YHCEI B IPUPOJIE U OOIIECTBE.
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HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOTPAMMBI y4e€OHOTO Kypca K KOHILY
oOydeHus B / KJacce:

Yurate wuHpOpMaLMIO, NPEICTaBICHHYIO B Tabinuuax, Ha JuMarpaMmax,
IIPE/ICTABIATh JAHHBIE B BUJIE TAOJIUL, CTPOUTH IUArPaMMBbI (CTOJIOMKOBBIE (CTOIOYATHIC)
Y KPYr'OBbI€) 10 MacCHBaM 3HAYECHUH.

OnuceIBaTh U UHTEPIPETUPOBATH PEAIBHBIC YHUCIOBBIE JAHHBIC, NPEICTABICHHBIC
B TaOnuIlax, Ha IMarpaMMax, rpadukax.

Hcnonb30Bath A1 ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CPEIHEE
apudmeTryeckoe, MeraHa, HauOOJbIIIEEe U HAMMEHbIIIEE 3HAUCHUS, pPa3Max.

HmeTs npencraBieHue O ciyyailHOM M3MEHUYMBOCTH Ha IPUMEPAX LIEH, PU3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEICTaBICHUE O CTATUCTHYECKOU
YCTOMYUBOCTH.

[IpenMeTHBIC pe3yJIbTaTBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOyuenwms B 8 Kjacce:

N3Bnekats u npeoOpa3oBeIBaTh UHPOPMAIMIO, TPEICTABICHHYIO B BUJE TaOJIMII,
JarpaMm, rpauKoB, IPEICTaBIATh JaHHBIE B BUJIE€ TA0JIHUII, TUarpamMmm, rpadukoB.

OnuceIBaTh TAHHBIE C MOMOILBIO CTATUCTUYECKUX MMOKA3aTENEH: CPEAHUX 3HAUCHUN
U Mep paccenBaHus (pa3max, JUCIEPCHs U CTaHIapPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOThl 4YMCIIOBBIX 3HAYEHUN W YacCTOThl COOBITUM, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEPEHUN U HAOIFOICHUH.

Haxonuth BepOSITHOCTH CIIy4alHBIX COOBITHII B OIbBITaX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUIA, B TOM YHCII€ B OMBITAX C PAaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Hcnonp3oBarth rpaduyeckue MOJACIU: JEPEBO CIy4allHOTO JKCIIEPUMEHTA,
ayarpaMMBbl DWiiepa, YucaoBas npsmas.

OnepupoBaTh MOHSATUSAMHU: MHOXECTBO, MOAMHOKECTBO, BBIMOJHATH OMNEPAIUU
HaJl MHOXKECTBaMH: OObEIMHEHHE, TIEPECCUCHHE, JTOTIOTHEHUE, TIEPEUNCIISITh dJIEMEHTHI
MHOJKECTB, IIPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpadguyeckoe MpeaCTaBIEHUE MHOXKECTB U CBSI3€H MEXIy HUMHU
JUIS. OMMCAHMS TMPOLIECCOB M SABJIEHHUM, B TOM YHCIIE IPU PELUICHUU 3aJad U3 APYTUX
y4eOHBIX MTPEAMETOB U KypPCOB.

[IpeameTHBIC pPE3yJNbTAaTBl OCBOSHHUS NPOrPaMMbl y4eOHOTO Kypca K KOHILY
oOydenus B 9 Kjacce:

W3BnekaTte U mpeoOpa3oBbIBaTh WH(DOpPMAIUIO, MPEACTABICHHYI0 B Pa3IMYHBIX
WUCTOYHUKAX B BHUJAC TaOuWIil, aAuarpamMm, rpaduKoB, MPEJICTaBISATh JaHHBIC B BHJIC
TabnuIl, Tuarpamm, rpaduKoB.
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Pemarp 3agauM  OpraHu3oBaHHBIM  IepeOOpOM  BapUaHTOB, a  TakKkKe
C UCMOJIb30BAHNEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonp30BaTh onucaTenbHbIe XapAKTEPUCTUKU I MACCUBOB YMCJIOBBIX JaHHBIX,
B TOM YHCJIE€ CPETHHAE 3HAYECHUSI U MEPBI PaCCEUBaHMS.

HaxoauTe 4acTOThl 3HAUEHUN M YacTOThl COOBITHS, B TOM YMCIE MOJIb3YSCh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUI U HAOII0ICHUH.

HaxoauTs BepOATHOCTH CITy4alHBIX COOBITHI B U3yYEHHBIX OIbBITaX, B TOM UYHCIE
B ONBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX HUCIBITAHUN
JI0 TIEPBOTO yCIeXa, B CEPUAX UCIBITaHUN bepHyum.

MMeTp npeAcTaBiIeHUE O CIIy4YalHOM BEIMYMHE U O PACIIPEACIICHUNA BEPOSITHOCTEM.

NmeTrer mpenacTaBieHHEe O 3aKOHE OONBIIMX YHCEN KaKk O MPOSBICHUH

3aKOHOMEPHOCTH B CITy4allHOM M3MEHUMBOCTH M O POJM 3aKOHA OOJIBIIUX YHCEI
B IIPUPOJIe U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue paznena |KosmuecTBo OCHOBHOE COZIEp/KAHNE OCHOBHBIE BHU/JIbI IEATETLHOCTH 00yUYarOIIMUXCs
(Tembl) Kypca 4acoB
[IpencraBieHne TaHHBIX 7 [Ipencrasienne naHHBIX OcBauBaTh CrOCOOBI MPEICTABICHUS

B TaOnuuax. [Ipakruueckue
BBIYUCJICHUS 110 TaOJIMYHBIM
na"aeIM. M3Biieuenne n
WHTEpHIpeTalus TaOIMUYHbBIX
nanHbiX. [Ipaktuaeckas
paboTta «Tabmuib.
['paduueckoe
MPEACTABICHUE JaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
nuarpamMm. Urenue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl neMorpaduueckux
JarpamM.

[Ipaktrueckas pabora
«JlnarpaMmbD»

CTATUCTUYECKUX JAHHBIX U YHUCIIOBBIX MACCUBOB
C TIOMOIIBIO TAOJIHI] U IMarpaMM C UCTIOJIb30BaHUEM
aKTyaJTbHBIX ¥ BXXHBIX JAaHHBIX (IeMorpaduieckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIILIICHHON U
CEJIBCKOXO35IUCTBEHHOM MPOAYKIINH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBIICHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpagUIeCKUMHU MPEICTABICHUSIMA JTaHHBIX

C TIOMOIIBI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucaresnpHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apupMeTH4YeCKoe.

MezmaHa YU CJI0BOI'O Ha60pa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
[EHTPaJIbHON TEHJECHIIUK (Mepa IIEHTPa), B TOM YUCIIC
cpenHee apupMeTHIECKOe, MEeIUaHa.
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Y CcTONUMBOCTS MEIUAHBI.
[IpakTrdeckas padota
«CpenHue 3HaUCHU.
HauGonrliee 1 HauMeHbIIIEE

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIBIO
CpenHero apuMeTHueckoro U Meauanbl. Pemars
3a/1ayu.

HN3yuyarh CBOMCTBA CPEIHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
IPaKTHYECKUX padoT.

OcBauBaThb NOHATHS: HAUOOJIbIIICE U HAMMEHBIIIEE
3HAYEHUS YUCIIOBOTO MAaCcCHBa, pa3Max.

Pemathb 3agaum Ha BEIOOp cr1oco0a OMUCaHUs
JAHHBIX B COOTBETCTBUU C MIPUPOJION JAHHBIX U
LEJISIMU UCCIEI0OBAHMS

CnyqaﬁHaﬁ HN3MCHYHNBOCTD

Crny4aiiHast "3BMEHYMBOCTD
(npumepsr). YactoTa
3HAYEHHI B MACCHBE
JnaHHbIX. [ pynnupoBka.
I'mcrorpaMmel.
[IpakTuueckas pabora
«Crny4aitHasi "3BMEHYUBOCTB)

OcBauBaTh NOHATHSA YACTOTA 3HAYCHHI B MACCHBE
JAHHBIX, TPYIIIUPOBKA JAHHBIX, THCTOIPaMMa.
CTpouTh U aHAJIM3MPOBATH T'MCTOIPAMMBI,
noAOMPAaTh MOAXOASAIINN [Iar TPYNIUPOBKH.
OcBauBaTthb rpaduyecKkue NpeacTaBICHNs Pa3HbIX
BHJIOB CIIy4aiiHOM U3MEHUYMBOCTH, B TOM YHCIIE

C MOMOIIBIO IU(POBBIX PECYPCOB, B X0J1€
IPaKTUYECKON pabOThI

Brenenue B Teoputo rpadoB

I'pad, Bepmmna, pedpo.
IIpencraBnenue 3amaumn

¢ nmoMmo1pio rpada. CTeneHpb
(BaJICHTHOCTb) BEPIIMHBI.
Yucno pédep u cymmapHas
cTeneHs BepiuvH. Llens u

OcBauBath noHsiTUsA: rpad, BepirHa rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIHMHBI), IIETTh U
UK.

OcBauBaTh NOHSATHS: TTYTh B rpade, SIepoB MyTh,
00xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemiath 32241 Ha MOUMCK CYMMBI CTETIEHEH BEPILUH
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nuki. I1yTe B rpade.
[Ipencrasienue o CBI3HOCTH
rpada. O6xox rpada
(1J1epOB MyTh).
IIpencraBienue

00 OpHEHTHPOBAHHBIX

rpadax

rpada, Ha mouck 00xoa rpada, Ha TOUCK MyTen

B OPUCHTHPOBAHHBIX rpadax.

OcBauBaTh COCOOBI TIPEICTABICHUS 3314 U3 Kypca
ayreOpbl, FCOMETPUH, TCOPUH BEPOSITHOCTEH, IPYTruX
IIPEIMETOB € MMOMOIIBIO TpadoB (KapThl, CXEMBI,
AIEKTPUICCKUE IEeTH, (YHKITMOHALHBIC
COOTBETCTBHS) Ha IpUMEpax

BeposiTHOCTB 1 yacToTa
CIIy4aHOTO COOBITHS

Ciy4ailHbIi ONIBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITUs. PoJib
MaJIOBEPOSITHBIX U
MPAKTUYECKU TOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B oOuiecTBe. MoHeTa u
UrpaigbHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[Ipaktrueckas padbora
«YacToTa BbIaJICHUS OpJIay

OcBauBaTh NOHATHSA: CIIyYailHBIN OIBIT U
Clly4aiiHOE COOBITHE, MAaJIOBEPOSATHOE U IIPAKTHUUECKU
JIOCTOBEPHOE COOBITHE.

N3yuarh 3HaUNMOCTH MaJIOBEPOSITHBIX COOBITUI

B IPUPOJE U OOIIECTBE HA BAXKHBIX PUMEPaX
(aBapuu, HECHACTHBIE CITy4aH, 3alUTa IEPCOHATHHOM
uH(popmaIum, nepegaya TaHHbIX).

H3yuyaTh posib KIaCCUYECKUX BEPOSATHOCTHBIX
Mojieniel (MOHETa, urpajbHas KOCTb) B TEOPUU
BEPOSTHOCTEM.

HaOJuronath u U3y4aTh 4YacTOTY COOBITHI B MPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHCJE C MOMOIIBIO [IUPPOBBIX
PECYpPCOB, B X0OJI€ MPAKTUUECKON pabOThI

O06o061enue,
CUCTEMAaTH3aIUs 3HAHWI

[IpencraBneHune NaHHBIX.
OmnmcarenbHas CTAaTUCTHKA.
BeposTHOCTS CitydaiiHOTO
cOOBITHA

IloBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemath 3agaum Ha MIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TIOMOIIBIO U3YUYCHHBIX XapaKTEPUCTHUK.
OO0cy:ka1aTh NpUMepPbI CTyYaliHBIX COOBITUM,
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MaJIOBEPOSTHBIX U MPAKTUYECKH IOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, UX POJIH B IPUPOJIE U KU3HU
YeJoBeKa

OBUIEE KOJIMYECTBO 34
YACOB I1IO ITPOI'PAMME
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8 KJIACC
HanmenoBanue pasaena  |[KoandecTso OcHoBHOE cozeprkaHne OCHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEeHuE Kypca 4 [TpencraBieHue JaHHBIX. IToBTOpPATH U3yYEHHOE U BHICTPANBATH CUCTEMY

7 xnacca

OmnucarenbHasi CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CrnyqaitHbie COOBITHSL.
BeposATHOCTH 1 YaCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEH:
MOHETA U UrpajibHasl KOCTh

3HAHUMU.

Pemiates 3aga4m Ha IpEACTAaBIEHUE U ONIMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XaPAKTEPUCTHK.
Pemiate 3a1aum Ha IpEACTABICHUE TPYIITUPOBAHHBIX
JIAaHHBIX U OMKMCAHUE CIIYYaliHON U3MEHUYMBOCTH.
Pemiathb 3aga4m Ha onpeAEIEHUE YACTOTHI
CIIy4ailHBIX COOBITUH, 00CYKIEHUE TPUMEPOB
CIIy4ailHbIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CIIyYallHBIX COOBITHI, UX
PO B PUPOJIE U KU3HU YEJIOBEKA

OmnucarespHas CTAaTUCTUKA.
PaccenBanne TaHHBIX

Otknonenus. ucnepens
YUCJIOBOTO Habopa.
CranmapTHOE OTKJIOHEHUE
YUCJIOBOTO HAabopa.
Jlnarpammebl paccenBaHuUs

OcBauBaThb NOHATHS: JAUCIICPCHUA U CTAaHAAPTHOC
OTKJIOHCHHUC, UCIIOJIb30BATb 3THU XaPAKTCPHUCTHUKHU
I OIIMCAaHUA paCCCUBAHUA NAaHHbBIX.

BLIIIBI/IFaTb TUNO0Te3hI 00 OTCYTCTBHUH WJIM HAJIMIUU
CB:A3H 110 AuarpamMmam pacCCrBaHUs].

CTpOI/ITb JuarpaMMbl paCcCCHUBaHU 110 HMCIOIIUMCA
JaHHBIM, B TOM 4YHCJIC C TIOMOIIBIO KOMIIBIOTCPA
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MHoOXecTBa

MHOKeCTBO, IIOJIMHOKECTBO.
Onepaiuu Haj
MHOKECTBAMU:
o0beIMHEHNE, IEpeceUeHuE,
JIOTIOJTHEHHE.

CgolicTBa onepanui

HaJ MHO>KECTBAMU:
MIEPEMECTUTENBHOE,
coueTaTeabHoe,
pacrpeeuTeNIbHOE,
BKJIIOUCHHUS.

['paduueckoe
MIPEJICTABICHUE

MHOKECTB

OcBauBaTh OHATHA. MHOKECTBO, dJIEMEHT
MHO€ECTBA, IIOJIMHOXKECTBO.

BoInoJHATH onepauuy HaJ MHOKECTBAMU:
o0beIMHEHNE, TepeceueHue, TOMOTHEHUE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATEIbHOE, PACIIPEAEINUTEIBHOE, BKIFOYCHUS.
Hcnonb3oBaTh rpaduueckoe npeacTaBieHue
MHOYKECTB IPH ONHCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, TPU PELICHUH 3a7a4 U3 APYTUX y4eOHBIX
IIPEIMETOB U KypCOB

BeposTHOCTS Cily4aliHOrO
coOBITHUS

DnemMeHTapHbIe COOBITHS.
Cny4daitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTapHBIE COOBITHUSI.
BeposiTHOCTH COOBITHT.
OnBITH C PABHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMU.
Crnyualinbiii BEIOOD.
[IpakTtrueckas pabora
«OMnbITHI

C PaBHOBO3MO>KHBIMHU

OcBauBaTh NMOHSATHSL: DJICMECHTAPHOE COOBITHE,
CITy4yaliHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOIIUX SJIEMEHTAPHBIX COOBITHI,
PABHOBO3MOXHBIE 2JIEMEHTAPHBIE COOBITHS.
Pemarh 3aga4u Ha BEIYMCIIEHUE BEPOSITHOCTEN
COOBITHH MO BEPOATHOCTSAM 3JIEMEHTAPHBIX COOBITUI
CIIyYaWHOTO OTIBITA.

Pemarb 3a1aun Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMH, B TOM YHCJIE

C IIOMOII[BIO KOMITBIOTEPA.
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AJIIEMECHTAPHBIMH
COOBITHUSIMU

IIpoBoAUTH U U3Y4YATh ONBITHI

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU
(C UICTIOJIL30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENIE) B X0/ PAKTUYECKON paboTh

Brenenue B Teoputo rpados

JepeBo. CBoiicTBa aepeBa:
€IMHCTBEHHOCTb IyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPIIKHBI, CBSI3b MEXKITY
YKCJIOM BEPUIMH U YUCIIOM
pe€o6ep. IIpaBuino ymMHOKEHUS

OcBauBaTh NOHATHA. IEPEBO Kak rpad Oe3 1uKIIa,
BHCSIUas BepIIUHA (JIUCT), BETBb JEpeBa, MyTh

B JICPEBE, AUAMETP JIEPEBa.

N3yuars cBOMCTBA JepeBa: CyLIECTBOBAHUE BUCSYEH
BEPIUMHBI, €AUHCTBEHHOCTD IIYTU MEXKAY ABYMS
BEPIIMHAMHU, CBSI3b MEXK/TY YUCIIOM BEPIIUH U YHCIOM
péoep.

Pemiats 3a1a4M Ha IOUCK U IEPEUUCIIEHUE MY TEU

B JIEpPEBE, ONPEACIICHNE YUCIIa BEPIIUH WK pEOEp

B JIepeBe, 00X0/1 OMHAPHOTO JIEpEeBa, B TOM YHUCIIE

C IPUMEHEHHUEM TPABUIIA YMHOKECHUS

CrydaitHble COOBITHS

[IpoTHBOIIONI0XKHOE COOBITHE.
Juarpamma Diunepa.
OObenMHEeHHE U TIEpeceueHre
coosiTuil. HecoBMecTHbIC
coObITusi. Popmyia
CJIOKEHUSI BEPOSATHOCTEM.
[IpaBuiio ymMHOXEHUSA
BEPOSITHOCTEU. Y CJIIOBHAS
BeposTHOCTh. HezaBucumbie

OcBauBaTh NOHATHS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHSI, OTIEpallUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepecevueHne coobITUl, Auarpamma ditniepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuyaTh TeopeMbl 0 BEPOATHOCTH 00BETUHEHUS

JBYX COOBITUH ((POPMYIIBI CIIOKEHUSI BEPOSITHOCTEN ).
Pemarts 3a1aum, B TOM 4KcClie TEKCTOBBIC 3aa4H

Ha OTPEICIICHNE BEPOSTHOCTEH 0ObETUHECHUS U
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coosiTus. [IpencraBnenue
CIIy4aiiHOT'O SKCIIEpPUMEHTA
B BHJIC JIepeBa

MepecevyeHusi COOBITHIA C TOMOIIBIO YHCIIOBOM
npsAMOii, TuarpamMm Ditsiepa, GopMyIIbl CII0KEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOKECHUS
BEPOSATHOCTEW, YCIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBbIEC
COOBITHSI IEPEBO CIYYAITHOTO OMBITA.

N3yuarts cBolicTBa (Onpe/eeHns ) He3aBUCUMBIX
COOBITHIA.

PemiaTe 3a1aum Ha onpeAEICHNUE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITHH.

PemiaTh 3a1aun Ha MOUCK BEPOSITHOCTEM, B TOM
YUCJIE YCIOBHBIX, C UCIIOJIb30BAHUEM JEpPEBA
CIIy4ailHOTO OMbITa

O06o06menue,
CUCTEMAaTH3aIUs 3HAHUHN

IIpencraBieHne JaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padwl. BepostHoCTh
CITy4alflHOTO COOBITHSI.
DneMeHThl KOMOWHATOPUKHU

IloBTOPATH M3YyUYEHHOE U BBHICTPAMBATH CUCTEMY
3HAHUM.

PemiaThb 3aga4m Ha IPEACTABICHNUE U OTIMCAHUE
JTAHHBIX C TIOMOIIBIO0 U3YUYECHHBIX XapaKTEPUCTHUK.
PemaTh 3agaum ¢ npuMeHeHueM rpagos.

PemaThb 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CIIy4aliHOTO COOBITHS 110 BEPOSTHOCTSM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSMU.
Pemars 3aga4u Ha HAXO0KIACHUE BEPOATHOCTEU
00BETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpaduuecKux
IIPEACTABICHUN U IepeBa CIIy4YalHOI'O OIIbITA.
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PemaTh 3a1a4u Ha iepevncieHne KOMOMHAITUI
(4ncna nNepecTaHOBOK, YUCIIA COYETAHMI ),

Ha HaXOXKJIEHUE BEPOSTHOCTEH COOBITUH C
MpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIIOJIb30BaHMEM TpeyronbHuKa [lackais

OBLIEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME

34
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9 KUIACC
HaumenoBanue paznena |(Konuuecto OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEATETLHOCTH 00yUYaIOIIUXCs
(TemnI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. [ToBTOPATH U3YUCHHOE U BBICTPAUBATH CHCTEMY

8 kiacca

OmnucarepbHas CTaTUCTUKA.

OHGpaI_[I/II/I HalJ COOBITHSIMH.

HezaBucuMocTs COOBITHIA

3HAHUU.

PemaThb 3a1aum Ha IPEJICTABICHUE U ONMCAHUE
JIAaHHBIX.

PemaThb 3aga4n Ha HAX0XKAECHUE BEPOSTHOCTEN
00BbEIMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MIPEJICTABICHUM U JIepeBa CIIy4aiiHOTO OIBITA.
Pemarts 3a1aum Ha nepednciIeHHe KOMOUHAIIUIMA
(4mciia mepecTaHOBOK, YHCIIa COYSTAHUMN ),

Ha HaXO0XJICHUE BEPOSITHOCTEN COOBITUIA

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YUCTIE

C UCIIOJIb30BaHUEM TpeyroiabHuka [lackans

DNeMeHTbl KOMOMHATOPUKHU

ITepecranoBku. Pakropua.

CoueTraHus ¥ YUCIIO0
codeTaHui. TpeyrojbHuK
ITackais. IlpakTuueckas
paboTta «Beruncienue
BEPOSATHOCTEUN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOXEHUS, YIOPSAAOUYSHHAs Mapa, Tpoiika 00bEeKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoOueTaHue, YUCIIo
COYETaHMM, TPEYTroJbHUK Ilackas.

Pemiars 3a1a4M Ha IepeyncICHAE YIIOPSAOUYCHHBIX
ap, TpOeK, IEPEUUCIICHUE NIEPECTAHOBOK

Y COYETAaHUH DJIEMEHTOB PA3JINYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (PYHKIIHIA
AIEKTPOHHBIX TAOIUI)

Pemath 3a7a4u Ha MPUMEHEHHE YKCIIa COYCTAHUNA

B alireOpe (COKpaméHHOe YMHOKEHHE, OMHOM
HeroTona).

Pemath, npuMeHsias KOMOMHATOPHKY, 3a/1a91

Ha BBIYKCIICHNE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIILIO
DJIGKTPOHHBIX TAOJIUI] B X0/1€ TIPAKTHUECKON pabOTHI

['eomeTpuyeckas
BEPOSTHOCTD

I'eomeTpuueckas
BEpOATHOCTh. CiTyyalHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPYKHOCTH

OcBauBaTh NOHSITHE TEOMETPUUECKON BEPOSATHOCTH.
Pemiath 3a1aumn Ha HAXOXKJACHUE BEPOATHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BBIOOP TOUEK

W3 MHOTOYT'OJIbHUKA, KpYyTra, OTPE3Ka WIIH IyTH
OKPYKHOCTH, YHCJIOBOTO MPOMEKYTKA

Wcnpitanus bepryinu

HcneiTanue. Ycnex u
Heyaada. Cepust UCTIBITAHUN
JI0 TIEPBOTr0 ycrexa.
Ucneitanus bepryinu.
BepostHOCTH COOBITHI

B CEPUHU UCIIBITAHUIN
bepnymm. IIpaktuueckas
pabora «/cnprranus
bepnynan»

OcBauBaTh NOHATHS: UCIIBITAHUE, YIIEMEHTAPHOE
coOBbITHE B UCTIBITaHNUH (YCTIEX U HEy/Aaua), Cepus
WCIBITAaHNUW, HACTYIUJIEHUE TIEPBOTO yCIIeXa
(Heynmaum), cepusi uCnbITanuii bepHysm.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSATHOCTEU
COOBITHH B CEpUHU UCTIBITAHUI JI0 TIEPBOTO YCIIeXa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYIIBI CyMMBI
F€OMETPUYECKOU MPOTrPECCUM.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHA
bepnyim, Ha HaX0XKAECHUE BEPOATHOCTH
ONPENEIEHHOTO YNCIIA YCIIEXOB B CEPUM UCIIBITAHUI
bepnymm.

N3yuyaTh B X04€ NPaKTHYECKOH padoThl,
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B TOM YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUMN
bepnynmn

CnyualiHasi BelIMYMHA

Crny4daitHas BeJIMYMHA U
pacrpeneneHue
BEPOSTHOCTEN.
MaremaTn4eckoe 0xKuJaHue
Y IUCTIEPCHUS CIIyHalHOMN
BeJIMYUHBL. [IpuMepbl
MaTeMaTUYECKOTO 0KUAAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYUHBI.

[TonsiTue o 3aKoHE OOMBIINX
yucel. M3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [I[pumeHenne 3akoHa
OOJIBIIINX YHCEI

OcBOUTH NOHATHSA: CITy4YaiiHasl BEJINYMHA, 3HAUCHUE
CJIy4allHOM BEJIMYMHBI, PACIIPE/ICIICHUE
BEPOSTHOCTEN.

N3y4yats 1 00CyKIaTh IPUMEPHI IUCKPETHBIX U
HETPEPBIBHBIX CIIy4alHbIX BEJIMYHUH (POCT, BEC
YEJI0BEKa, YUCIICHHOCTh HACEJIEHUS], IPYrue
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABILINECS

B KypC€ CTaTUCTHKHU), MOJICTbHBIX CITy4alHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH OTIBITAMU
(bpocaHre MOHETHI, UTPATLHON KOCTH, CO CITy4YaiiHbIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHUS: MATEMATUUYECKOE OKUTAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS CITyYaTHOM BEJIMYMHBI KaK
aHaJIOT IUCIIEPCUU YUCIIOBOTO Habopa.

Pemiath 3a1aum Ha BBIUKUCIIEHUE MATEMATUYECKOTO
0KUJAHUS U JUCTIEPCUU TUCKPETHOU CIy4YanHOU
BEJINYMHBI 110 33JTaHHOMY PaCIPENEIEHUI0, B TOM
YUCJIe 3374, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESIMU.

3HAKOMUTBCS C MATEMATUYECKUM OKHIAHUEM U
JIACTIEPCUEN HEKOTOPBIX pacIpelesIeHUl, B TOM

YU CJIE PACIPEICIICHUS CIyYaHON BEJIMYUHBI «YHUCIIO
YCIIEXOB» B CEpUU UCIIBITAHUN bepHyIuin.
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N3yuyaTh 4acTOTy COOBITHS B TIOBTOPSFOIIMXCS
CIIy4ailHBIX OMbITAX KaK CIy4YaiHYIO BEIUYUHY.
3HAKOMHUTBCS C 3aKOHOM O0bIHX urcel (B popme
bepHymnun): npu 00JIBIIOM YKCIIE OMBITOB YacTOTa
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

Pemath 3a1a4u Ha U3MEpPEHUE BEPOSITHOCTEH

C MOMOIIBIO 4acTOT. O0CYyKAATH POJIb 3aKOHA
OOJIBIIIUX YKHCENT B 000CHOBAaHUU YACTOTHOTO METO/1a
MU3MEPEHUS BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOWYMBOCTH B M3MEHUYUBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIUX YUCEN B IPUPOJIE U
B )KU3HH YEJIOBEKA

O0600u1eHre, KOHTPOJIb 10 [IpencraBieHne TaHHBIX. IHoBTOPATH H3YyYEHHOE U BBICTPAUBATH CUCTEMY
OnucarenbHast CTaTUCTHKA. 3HAHUMU.
BeposaTtHOCTh Cliy4alilHOTO Pemarp 3a1aumn Ha IPECTaBICHUE U OTTUCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
xoMOuHaTtopuky. Ciydaiinple | PemiaTh 3ajaum Ha HAXOXXJICHUE BEPOSTHOCTEH
BEJIMYMHBI U pACTIPEICICHUS COOBITHI, B TOM YHUCJIE€ B ONBITAX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMHU COOBITUSIMH,
BEPOSITHOCTEN 0ObEIMHEHUS U TTEPECCUCHUS
COOBITUM, BEIYUCIISITH BEPOSITHOCTH B OIBITAX
C CEpUSMH CIIyYalHBIX UCIIBITAHUN
OBUIIEE KOJIMUYECTBO 34
YACOB I10 I[TPOTPAMME
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