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QOenepanbHas paboyasi mporpamMma Mo y4deObHoMy mnpeamery «Matemarukay (6a30BbIit
ypoBeHb) (mpenmMeTHas oOnacth «MartemaTtuka U WH(OpPMATHKa») (llajee COOTBETCTBEHHO -
mporpaMma o MaTreMaTHKe, MaTeMaTHKa) BKJIIOYAET MOSICHUTENbHYIO 3aIUCKy, COJEp KaHUe
00y4eHus1, TUIAaHUPYEMbIE PE3yJIbTaThl OCBOCHHUSI MPOTrpaMMbI MO MaTEMaTHUKE, TeMaTHYECKOe
IJIaHUPOBaHUE, TMepeueHb (KoaupUKaTop) pachpeleNeHHbIX [0 KilaccaM MpPOBEPSIEMbIX
TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO
oOmrero o0pa3oBaHUsS M DJIEMEHTOB COJAEpXKaHUS MO MaTeMaTHKe, MepedeHb (KoauduxaTop)
MIPOBEPSIEMBIX TPEOOBaHUMN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOW MPOTPaMMBbI
OCHOBHOT'O 0011er0 00pa30BaHus U 3JIEMEHTOB COJIEPKAHMSI 10 MaTEMATHKE.

IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo maremaruke sl oOydarommxcs 5-9 kimaccoB pa3zpaboTaHa Ha OCHOBE
OI'OC OOO. B nmporpamMe o MaTeEMATHUKE YUYTEHBI HJIEH U TTOJOKEHUS KOHLIENIIUA PA3BUTHS
MaTemMaTHieckoro oopasoBanus B Poccuiickoit denepanuu.

[IpenmMeToM MaTeMaTHKH SBISIOTCS (QyHIaMEHTANbHBIE CTPYKTYpPhl HAIIEro MHpa -
MPOCTPAHCTBEHHBIE (DOPMBI M KOJMYECTBEHHBIE OTHOIICHHS (OT MPOCTEHUIIINX, YCBAUBAEMbIX B
HEIMOCPEACTBEHHOM OIBITE, 10 TIOCTATOUYHO CIIOKHBIX, HEOOXOIUMBIX JJIS pa3BUTHUSI HAYYHBIX U
NpPUKIAIHBIX uaeh). Marematndeckue 3HaHUS O0O0ECTEUYMBAIOT TMOHMMAaHUE MPUHIIUIIOB
YCTPOWCTBA W HCIOJB30BAHUS COBPEMEHHOW TEXHUKH, BOCIPUATHE UM HWHTEPHPETALUIO
COITMATbHOM, SKOHOMHYECKOH, MOJUTHYECKOW MH(POPMAIIMH, TAI0T BO3MOXHOCTH BBHITIOJIHSITH
pacyeThl ¥ COCTABIATH AITOPUTMBI, HAXOIUTh U TPUMEHSATH (POPMYITbI, BIAJACTh MPAKTUICCKUMHU
pueMaMy T€OMETPUUYECKUX U3MEPEHUM U TIOCTPOCHUM, YU TATh WH(POPMALIUIO, TPEACTABICHHYIO
B BHJIe Ta0JHIl, TUarpaMM U rpauKoB, KUTh B YCIOBUAX HEOMPEJEICHHOCTH U MOHUMATH
BEPOSITHOCTHBIN XapaKTep CIAy4alHbIX COOBITHIA.

N3yuenne mateMatuku popMuUpyeT y 00ydaromuxcs MaTeMaTUYECKUI CTUITh MBITIUICHUS,
MIPOSIBJISIONIANICS B OMPENCNICHHBIX YMCTBEHHBIX HaBbIkax. OOydaromiuecss OCBauBalOT TaKUe
NpUeMbl U METOJbl MBIIIJICHUS, KaK MHAYKIHS U JEIyKIus, 0000IIeHne U KOHKpETU3aIlus,
aHalu3 U CUHTE3, KIaccu(UKalus U CUuCTeMaTu3anus, abcrparupoBanre u aHanorus. OObeKThI
MaTeMaTUYECKUX YMO3AKIIOUCHUH, MpaBWJia MX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TTOCTPOCHUM, CTOCOOCTBYIOT BBIpA0OTKE YMEHHS (POpMyIUpOBaTh, 000OCHOBBIBATh U
JTIOKa3bIBaTh CY>KJIEHUS, TEM CaMbIM pa3BUBAIOT JOTUYECKOE MbIlLIeHHE. M3yueHre MaTeMaTuKu
obecrnieunBaeT (POPMUPOBAHUE AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS] W BOCIHUTaHUE
YMEHUH JI€MCTBOBaTh IO 3aJaHHBIM AJTOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC U
KOHCTPYUPOBATh HOBBIE. B Tiporiecce pemieHus 3a1a4 - OCHOBHON y4eOHOU JEsITeIbHOCTH Ha

YpPOKax MaTEMAaTHUKU - PAa3BUBAIOTCA TBOPUYCCKasd U IIPUKIIaJHASA CTOPOHBI MBIINIJICHHA.
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OOyueHne MaTeMaTHKe [aeT BO3MOXHOCTh pa3BUBaThb Yy OOYyYaIOUIMXCS TOYHYIO,
palMoOHANIbHYIO U UHPOPMATHUBHYIO pedb, YMEHUE OTOMpaTh HanOoJee MOAXOASIINE A3bIKOBBIE,
CHUMBOJIMUECKUE, TpauyecKue CpencTBa Uil BBIPAKEHHUS CYXIEHUH M HarSIIHOTO MX
IIPEJICTaBICHUS.

[Tpu u3yyeHun MaTeMaTHUKU OCYLIECTBIISIETCS OOIIee 3HAKOMCTBO C METOJAaMHU MO3HAHUS
JEHUCTBUTEIIBHOCTH, NMPEICTABICHUSAMH O IPEIMETE U METOJaX MATEMAaTHKH, UX OTIMYHHA OT
METOJIOB JIPYTUX €CTECTBEHHBIX M T'YMaHUTapHBIX HayK, 00 OCOOEHHOCTSX HPUMEHEHHUS
MaTEeMaTUKH JUIsl pELIEHUS] HAYYHBIX M MPUKJIAJHBIX 3a]a4.

[TpuopuTeTHBIMU LIETAMU 00yUEHHsI MaTeMaTHKe B 5-9 Kiaccax sBISIOTCS:

(dopMupoBaHME  IEHTPAJbHBIX  MAaTEMaTUYECKUX  MOHATUA  (YUCIIO, BEIMYMHA,
reomeTpuueckass (Gurypa, TmepeMeHHas, BEPOSTHOCTb, (YHKIUSA), OOECIEeUnBAIOLINX
MIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMATHUECKOTr0 00pa3oBaHus 00yJaroIuXCs;

MOJIBEJICHNE O0YyYaroluXxcsl Ha JOCTYIHOM JJIi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTUKU M OKPYXKAIOIIero MHpa, NMOHMMaHHE MAaTeMaTHKU KaK 4acTd OOIIed KyJIbTYyphl
YeJIOBEYECTBA;

pa3BUTHE  MHTEJUIEKTYyaJIbHBIX UM TBOPYECKMX  CHOCOOHOCTEW  OOywaroumuxcs,
MIO3HABATEIbHOW AaKTUBHOCTH, HCCIIEIOBAaTEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHMUS,
MHTEpeca K U3yUYEHUI0 MaTEMAaTUKH;

dbopMupoBaHue (GyHKIIMOHATBHON MaTEMaTHUECKON TPaMOTHOCTH: YMEHUS pacro3HaBaTh
MPOSIBJICHUS MaTeMaTHUYECKUX MOHITUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B peabHbBIX )KU3HEHHBIX
CUTyallUsX M MpPU HU3YyYEHUHU JPYTruX Y4eOHbIX MPEIMETOB, MPOSBICHHUS 3aBHUCUMOCTEH H
3aKOHOMEpHOCTEH, (GOpMyTUPOBaTh WX Ha S3bIKE MAaTEeMAaTUKU M CO37aBaTh MaTeMaTHYECKHE
MOJIENIM, TPUMEHATh OCBOEHHBIM MAaTeMAaTUYECKHUW ammapar s pElIeHHs IpaKkTHKe-
OpPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBAThH U OLIEHUBATH MOJIYYEHHbIE PE3YyIIbTaThI.

OcCHOBHBIE JTMHUU COJEpKaHUS IPOrpaMMbl IO MaremaTtuke B 5-9 kmaccax: «YHucna u
BBIYUCIICHUS», «AnreOpa» («AnreOpandeckue BBIpAKEHUS», «YPABHEHHS U HEPaBEHCTBAY),
«Dynkuuny», «l'eomerpus» («I'eomerpuyeckue ¢Gurypsl M uX cBoWcTBa», «W3mepenue
Tr€OMETPUYECKUX BEJIWUYUH»), «BeposSTHOCTH M cTaTHCTHKa». JlaHHbBIE JIMHUM pPa3BUBAIOTCS
napajiesibHO, KaKJ1asi B COOTBETCTBHH C COOCTBEHHOMU JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJ[HA OT
JIPYroM, a B TECHOM KOHTAKTE U B3aWMO/ICVCTBHH.

ConepxaHue MporpaMmbl IO MAaT€MAaTHKE, pacHpelelieHHOe N0 rojaM oOydeHus,
CTPYKTYpPUPOBAHO TakuM 00pa3oM, YyTOObI KO BCEM OCHOBHBIM, MPHUHIIMIHAIBHBIM BOIPOCAM
oOyuyaromumecs o0palainch HeOHOKPATHO, YTOOBI OBJIAJICHHE MAaTEMAaTHYECKUMHU TOHATUSIMU U
HaBbIKaMU OCYILECTBISJIOCH TOCIEAOBATENBLHO U MOCTYMATEIbHO, C COOMIOACHUEM MPHUHIIUIA
MPEeMCTBEHHOCTH, a HOBbIE 3HAHMS BKIIOYAIUCh B OOIIYI0 CHUCTEMY MaTEeMaTHYECKUX
MPEACTaBICHUI 00yJaromuXCcs, pacIupsis U yriryomss ee, 00pa3ysl MPOYHbIE MHOKECTBEHHBIE
CBSI3H.

B coorBerctBun ¢ PI'OC OOO wMaremaTtuka SBISETCS 00S3aTEIbHBIM Y4eOHBIM
MIPEIMETOM Ha YpOBHE OCHOBHOTO 001iero oOpasoBanus. B 5-9 kimaccax MmatemaTnka
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TPaJMLMOHHO H3Yy4aeTcsi B paMKax CJeayIoluX y4eOHbIX KypcoB: B 5-6 Kiaccax - Kypca
«Maremartuka», B 7-9 kiaccax - KypcoB «Anredpa» (BKIKOYas 3JIEMEHThI CTATUCTUKU U TEOPUU
BeposaTtHocTeil) u «['eomerpusi». [Iporpammoii mo mMaTeMaTHKE BBOIMUTCS CaMOCTOSTEIbHBIH
y4eOHbIN Kypc «BeposiTHOCTh U CTATUCTUKAY.

OO1ee uncno yacoB, pEKOMEHAOBAHHBIX JUISl U3yYEHUs] MaTeMaTHKHU (0a30BbIil YPOBEHbD)
Ha YpOBHE OCHOBHOTO 00Iero obpa3oBanus, - 952 yaca: B 5 kiacce - 170 gacoB (5 4acoB B
HeJento), B 6 kiacce - 170 gacos (5 yacoB B Heenmo), B 7 kimacce - 204 gaca (6 9acoB B HEJEIO),
B 8 kitacce - 204 yaca (6 gacoB B HeAeno), B 9 kimacce - 204 gaca (6 4acoB B HEJETIO).
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMABbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

M3ydyeHne MaTeMaTHKM HAa YPOBHE OCHOBHOIO OOHIET0 OOpa30BaHMs HAIPABICHO Ha
JOCTHKEHUE 00YHAIOIIMMHUCS JTMYHOCTHBIX, METAIPEMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJabTaTOB OCBOEHUS Y4eOHOI0 IpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
JIngHOCTHBIE PE3YyIBTATHI OCBOCHUS IPOTPAMMBI IO MATEMATUKE XapaKTEPU3YIOTCS:

1) maTpHoTHYecKoe BOCIIUTAHUE:

MpOSIBJICHUEM HHTEpeca K TMPOLUIOMY U HACTOSIIEMY POCCHUHUCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JIOCTH)KCHUAM POCCHIUCKMX MATEMAaTHKOB W POCCUUCKON
MaTeMaTH4E€CKOH IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX TOCTUKEHUN B IPYTUX HAYKaX U IPUKIaTHBIX
chepax;

2) Tpa’kIaHCKOe H TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOs3aHHOCTEW TpakJIaHWHA W peaju3allid ero Tpas,
MpeICTaBIeHUEM O MaTEeMaTHYECKUX OCHOBax (DYHKIMOHUPOBAHUS DPANMYHBIX CTPYKTYD,
SBJICHUM, IPOLEAYp TpaXKIaHCKOro oluiecTBa (HampuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJCHUIO ITUUYECKUX MPOOJIEM, CBA3AaHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTIKECHHUI

HayKH, OCO3HAHUEM BAJKHOCTHU MOPAJIbHO-3THYCCKUX IIPUHIOUIIOB B ACATCIIbHOCTH YYCHOTO,

3) TpyaoBOe BOCTIMTAHME:

YCTAHOBKOM HAa aKTUBHOE y4YacTHE B PEIICHHH MPAKTUYECKHX 3a7ad MaTeMaTHYCCKOil
HAMpPaBJIeHHOCTH, OCO3HAHUEM BAKHOCTH MaTEMAaTHYECKOTO 00pa30BaHus Ha MPOTSHKEHUN BCEH
KU3HU [UTS YCTIEHIHON MPO(ECCHOHATBHOM NI TEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOCHHEM HWHAWBHIYAIbHOH TPACKTOPUU OOpa3oBaHUS H

JKU3HCHHLBIX IUIAHOB C YUCTOM JIMYHBIX HHTECPCCOB U O6IIICCTB€HHI)IX HOTp€6HOCT€I71;

4) scTeTHYecKOe BOCIUTAHHE:

CIIOCOOHOCTBIO K 3MOIMOHAIBLHOMY M 3CTETHYECKOMY BOCIPHITHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, pacCy)KIACHNUH, YMEHUIO BUIAETh MAaTEMAaTHUCCKHE 3aKOHOMEPHOCTH
B HCKYCCTBE;

5) LHEeHHOCTH HAYYHOIO IMO3HAHMS:

OpHMEHTAIMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX IPEICTAaBICHHN 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTHS 4YelIOBEKA, MPHUPOABI W OOIIECTBa, TOHMMAaHHEM
MaTeMaTHYeCKOW HayKW Kak Cgepbl UYCIOBEUCCKON ESITEIbHOCTH, 3TAllOB €€ Pa3sBUTHSI H

SHAYUMOCTHU IOJI1 pa3BUTHA HUBUIIN3aIllUHU, OBJIAJICHUEM A3BIKOM
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MaTeMaTUKH M MaTeMaTH4YeCKOMH KyanypOfI KakKk CpCACTBOM IIO3HAHHA MHPA, OBJIAACHUCM

MPOCTEUIINMU HAaBBIKAMU UCCIIEIOBATENBCKOMN JAESATEIBHOCTH;

6) ¢pusnmueckoe BocmHUTaHUEe, (POPMHUPOBAHHE KYJLTYPbl 310POBbS M 3MOIMOHAJIBLHOIO
0J1aronmoJyynsi:

TOTOBHOCTBIO MPUMEHSITH MATEMaTUUECKHUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbS, BEICHUS
3I0pOBOTO 00pa3a *U3HU (3A0POBOE MUTAHKE, COATTAHCUPOBAHHBIN PEXKUM 3aHITHI U OTAbIXA,
peryisipHas puznyeckas akTUBHOCTH), CQOPMUPOBAHHOCTHIO HaBbIKa PeQIICKCUH, IPU3HAHUEM
CBOETO MpaBa Ha OIKUOKY U TAKOTO K€ IIpaBa JAPYroro 4eJoBeKa;

7) 3K0JIOTHYEeCKOe BOCIUTAHME:

OpHEHTaIlMell Ha MPUMEHEHHE MATeMAaTHYECKHX 3HAHUUM JUIsl pellleHus 3ajad B 00JacTu
COXPAHHOCTH OKPY>KalOIIEH Cpebl, IUIAaHUPOBAHMUS TOCTYNKOB M OIEHKH HMX BO3MOXHBIX
MOCJIEACTBUH ISl OKPY’KAOIICH Cpelbl, 0CO3HAHUEM TJI00abHOTO XapaKTepa SKOJIOTHUECKUX
MpoOJIeM U MyTeH UX pelIeHus;

8) amanTanus K H3MEHSIOIUMCS YCJIOBUSM CONMAIBHOI M MPUPOTHOI CPeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBUSIX HEOIPEIEIICHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTUYECKYIO IEATEIbHOCTh, B TOM UHCIIE YMEHHUE YUUTHCS Y IPYTUX
J0JIeH, MPUOOpeTaTh B COBMECTHOM JEATENbHOCTH HOBBIE 3HAHMS, HABBIKA U KOMIETEHIIMH U3
ONbITa APYTHUX;

HEO0OXOIMMOCTHIO B ()OPMUPOBAHUHU HOBBIX 3HaHU, B TOM 4yucie (HOpMyIupoBaTh UICH,
MOHSTHS, TUTIOTE3bI 00 OOBEKTaX U SBIICHUSAX, B TOM YHCIIE paHee HE M3BECTHBIX, OCO3HABAThH
neuIUThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CUTYyallMlO, BOCHPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOIIMI KOHTPMEpP, KOPPEKTHPOBATh NMPUHUMAEMbIE PEIICHUS U
NeCcTBUS, POPMYIUPOBATH U OIICHUBATH PUCKU U MOCIEACTBUS, (POPMUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIBTATDBI

B pesynbpTate OCBOEHUs MporpamMMbl 10 MaTeMaTHKE HAa ypPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanusi y oOydaromerocsi OyayT cGOpMUPOBAHBI MeETaNpPEAMETHBIE PE3YJIbTATHI,
XapaKTepU3YIOMIUECS  OBJAQJCHUEM  IO3HABATEIIbHBIMU  YHUBEPCAIBHBIMH  YU4€OHBIMH
JCHCTBUSIMU, KOMMYHUKATHBHBIMH YHUBEPCAIBHBIMU YICOHBIMU JICUCTBHSIMH, PETYIISITHBHBIMH
YHHBEPCATLHBIMH YYCOHBIMU JICHCTBUSIMU.

ITo3HaBaTe/IbHBIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

[To3HaBaTenbHBIE YHUBEpCAJbHbIE y4yeOHbIE IeHCTBUS oOecreyuBaloT (popMUpOBaHUE
0a30BbIX KOTHUTHBHBIX MPOIIECCOB 00YUYAIOIINXCS (OCBOSHHE METOAOB IMIO3HAHUS OKPY/KAIOIIEr0
MHUpa, TPUMEHEHHE JIOTUYECKHX, HCCIeNOBATEIbCKUX ONepanuii, yMEeHUH paboraTh ¢

uHpopmanuei).
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ba3oBble JJornyeckune 1eMcCTBUS:

BBISIBIIATh M XapaKTEPH30BaTh CYIIICCTBCHHBIC MPU3HAKH MaTEMaTUYECKHX OOBEKTOB,
MOHATHN, OTHOIICHUH MEXIy TMOHATHAMH, (POPMYIUPOBATh OMNpPEACICHUS TOHSITHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM MpPHU3HAK KilacCU(UKAIMK, OCHOBAHUS g O0OOIICHUS U
CpaBHEHHUsI, KPUTEPHUH POBOJMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATh W MPEOOpPa30BBIBATH CYXKICHUS: YTBEPIUTEIbHBIC H
OTpHUIIATENIbHBIC, EUHUYHBIC, YaCTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpeUHs B (pakTax,
JAHHBIX, HaOMIOJEHUSX W YTBEPXKICHHUSAX, NpeajiaraTb KPUTEPUU IS  BBIABJICHUS
3aKOHOMEPHOCTEHN U MPOTHUBOPEUHNIA;

MPOBOJUTH BBIBOJIbI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKHU, IETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIOYEHN W, YMO3AKIIFOUEHUI MO0 aHAJIOTHH;

pazbupath J0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHHUM (TPSMbIE U OT IPOTHBHOTO),
MIPOBOJIUTh ~ CaMOCTOSITEILHO  HECIOKHBIE  JOKa3aTebCTBA MaTEMaTHYeCKHX  (DaKTOB,
BBICTpaMBaTh AapryMEHTallUi0, MPUBOAUTH TMPUMEPbl U KOHTPIPUMEPHI, OOOCHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CITOCO0 perieHus yaeOHoM 3a1a4u (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HanOoJIee MOAXO NN C YUeTOM CaMOCTOSITEILHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciie1oBaTe/IbCKHe TeliCTBHS:

WCIOJIb30BAaTh BOMPOCHI KaK UCCIICIOBATEIHCKUNH HHCTPYMEHT MTO3HAHUS, (DOPMYITUPOBATH
BONPOCHI, (PUKCUPYIOLTUE TPOTUBOPEUYHE, MPOOIEMY, CAMOCTOATEIHLHO YCTaHABIMBATH HCKOMOE
¥ JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aPTYMEHTUPOBATH CBOKO TIO3UIIUI0, MHEHHE;

MPOBOJIUTh IO CAaMOCTOSITEJILHO COCTABJICHHOMY IIJIaHY HECIOKHBIH JKCIIEPUMEHT,
HEOOJIbIIIOE HCCJIEOBAaHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKIY COOOI;

CaMOCTOSTENBHO (pOpMYyNIHpOBaTh 000OIIEHNUS U BBIBOJBI IO PE3yJbTaTaM MPOBEICHHOTO
HAOJTIOJICHNSI, UCCIICIOBAHUS, OLICHUBATH JJOCTOBEPHOCTD MOJYUYCHHBIX PE3YJIbTATOB, BBIBOJIOB H
0000I1IeHHI;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIBUTATH MPEATIOIOKEHUS O

€ro pasBUTHUH B HOBLIX YCJIOBUAX.

PabGora ¢ undgopmanueii:

BBISIBJISITH HEJJOCTATOYHOCTh U M30BITOYHOCTD uH(bOpMaIIUU, TAHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3a/1a4u;

BBHIOMpaTh,  AHAIW3UPOBATH, CHUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH
WH(GOPMAIIUIO Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

BBIOWpaTh (HOpMy TpeacTaBiieHUss WHOOPMAIMKN ¥ HILTIOCTPUPOBATH PEIIaeMble 3a7auu

CXeMaMHu, TuarpaMmMaMu, HHOU TpaduKoi 1 ©X KOMOMHALIUSAMUY;
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OLIEHWBATh HAJEKHOCTh WH(OPMAIUHU IO KPUTEPHUAM, MPEAJIOKEHHBIM YYUTEIEM WU

c(hopMyIUPOBAHHBIM CAMOCTOSITEIHHO.

KomMmyHuKaTUBHBIE YHUBEPCAJbHBIE YUeOHbIE 1eliCTBUSA
KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE yueOHbIE JNEUCTBUSA o0ecrneunBaroT
Cc(hOPpMHPOBAHHOCTH COLIUAIIBHBIX HABBIKOB 00yUYaOIIUXCS.

Oouienue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYKIEHHUSI B COOTBETCTBUU C YCIOBHSIMHM M LEISIMU
oOImIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M NMHCHMEHHBIX
TEKCTaX, AaBaTh MOSCHEHUS 0 XOAY PELICHUs 3a/1a4M U TOJIyYSHHBIM pe3yJibTaTaMm;

B X0/ie¢ OOCYX/IeHus 3a7aBaTh BOMPOCHI IO CYILECTBY OOCYKIaeMON TeMbl, IPOOIEMBI,
peraeMoi 3a/1a4ud, BBHICKA3bIBATh HJIEH, HAIIEJICHHBIC HA TIOWCK PEIICHUS, COMOCTABISATh CBOU
CYXJICHUS C CY)KICHUSIMH APYTUX YJACTHUKOB JHMajora, 0OHApYKHBATh PAa3IMINE U CXOJCTBO
MO3UIIMA, B KOPPEKTHON opMe pOpMyIHpOBaTh Pa3HOIIACUS, CBOM BO3PAXKECHHUS;

NPEJCTABIATh PE3YyJIbTAaThl PEIICHUs 3aJauyd, SKCIEPUMEHTa, MCCIEeOBaHUs, MPOEKTa,
CaMOCTOATENBHO BHIOMpaTh (OpMaT BBICTYIUIGHHS C YYE€TOM 3aJad TPE3CHTAluH |
0COOEHHOCTEN ayTUTOPHUU.

CoTpyaHu4ecTBo:

HNOHMMATh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAHJHOW U MHAMBUIYaJbHON pabOTHI MpU
peleHn: yueOHbIX MaTeMaTHUeCKUX 3a/1a4;

NPUHUMATh IeJIb COBMECTHOW JIESATEIBHOCTH, IUIAHHUPOBATh OPTaHWU3alHI0 COBMECTHOMN
paboThI, pacrpeaensaTh BUAbl padoT, 10rOBapUBaTLCA, 00CYKAATh MIPOLIECC U Pe3yIbTaT paboThI,
0000111aTh MHEHHSI HECKOJIBKHX YEJIOBEK;

y4acTBOBATh B IPYMIOBBIX (popmax paboThl (00CYkAeHHS,, OOMEH MHEHHUSMHU, MO3TOBBIE
MITYPMBI ¥ JPYTHE), BBHIOIHATH CBOIO YaCTh PadOTHI M KOOPIWHUPOBATH CBOM JIEHCTBUS C
JAPYTUMHU YI€HAaMH KOMAaH]Ibl, OLCHMBATh KadyeCTBO CBOErO BKJIaJa B OOIIMH MPOAYKT IO

KpUTEPUSIM, CPOPMYITUPOBAHHBIM yUACTHUKAMH B3aUMOJICHCTBHSI.

PerJIﬂTI/IBHbIe YHUBCPCAJIbHBIC y‘leﬁHbIe HeﬁCTBHH
PerynartuBHbie yHUBEpcaJbHbIE y4yeOHblEe MAEHCTBUS oOecrmeunBaioT (HOopMUpOBaHUE

CMBICJIOBBIX YCTAHOBOK M ) KU3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3anus:

CaMOCTOSITEIHPHO COCTABIIATH TUIAH, AJITOPUTM PEIICHUS 3a/1a4u (UM €T0 YacTh), BLIOUPATh
croco0 pemieHus ¢ Y4YeTOM MMEIOIIUXCS PEeCcypcoB W COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ y4eTOM HOBOW WH(OPMAIIHH.

10
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CaMOKOHTPOJIb:

BJIaJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA IpOILecca U Pe3ysibTaTra pPElICHUs
MaTeMaTU4eCKOH 3a1a4u;

IpEeIBUJIETh TPYAHOCTH, KOTOpPBIE MOT'YT BO3HUKHYTh NpPU PEIICHUH 3a/ayd, BHOCUTH
KOPPEKTHBBl B JESTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBbCTB, HAWJEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YyJIbTAaTa JIEATEIbHOCTH MOCTABIEHHOW LEIH U YCIOBHSIM,
OOBSICHATD IPUYMHBI TOCTHKEHUSI MIIM HETOCTHXKEHUS eI, HAXOIUTh OIINOKY, AaBaTh OLIEHKY
MPUOOPETEHHOMY OIBITY.

INPEIMETHBIE PE3YJIBTATBI

ITpenMeTHbIE pe3yibTaThl OCBOCHHUS IIPOTrPaMMBbI [0 MAaTEMATHKE MPEICTaBICHBI 10 TOAaM
oOy4eHHs B paMKax OTJENbHBIX YUeOHBIX KypCOB: B 5-6 Kimaccax - kypca «Marematukay, B 7-9
KJIaccax - KypcoB «Anredpay, «I'eomerpusi», « BEpoITHOCTh U CTATUCTHKAY.
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OEJEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA <MATEMATHKA»
B 5-6 KIIACCAX

IMNOACHUTEJIBHASA 3AIINCKA

[IpropuTteTHBIMHU LIENSIMU OOYUYEHUS MaTEMATUKE B 5-6 Kilaccax sIBISIOTCSA:

MPOJOJKEHUE (POPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX MOHATHH (YHMCIIO, BETUYHMHA,
reomeTpudeckas ¢Qurypa), oOeclneyuBarOIIMX IPEEMCTBEHHOCTb U  IMEPCHEKTUBHOCTh
MaTeMaTH4YECKOro 00pa3oBaHus 00yUYaroIUXCS;

pa3BUTHE  MHTEJUIEKTyaJIbHBIX M TBOPYECKUX  CHOCOOHOCTEW  OOywaromuxcs,
NI03HABATEIbHON AKTUBHOCTH, UCCIIEJIOBATEIbCKIUX YMEHUH, HHTEpeca K U3YUEHNIO MATEMaTHKY;

MO/IBE/ICHNE O0YyYarolMXCsl HAa JIOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTEeMaTHKU U OKPYKaIOLIero MUpa;

¢dopmupoBanue QyHKIIMOHAIBHON MaTeMaTH4ecKol rpPaMOTHOCTH: YMEHHUSI paclO3HaBaTh
MaTeMaTH4YeCKHE OOBEKTHI B pealbHbIX )KU3HEHHBIX CUTYALHUSIX, IPUMEHATh OCBOCHHBIE YMEHHUS
JUISI peLIeHUs TPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, MHTEPIPETUPOBATH O YUEHHBIE PE3YJIbTAThI
U OLICHMBATh UX HAa COOTBETCTBHE MIPAKTHUUYECKOMN CUTYaLIUH.

OcHOBHBIC JIMHUH COJEP’KaHUS Kypca MaTeMaTHKd B 5-6 kiaccax - apudmeTrhyeckas u
reoMeTpuyecKasi, KOTOpble pa3BUBAIOTCS MapaljIesIbHO, KaXk/1as B COOTBETCTBUU C COOCTBEHHOM
JIOTMKOW, OJJHAKO, HE HE3aBHUCHUMO OJ[HA OT JPYToOil, a B TECHOM KOHTaKT€ M B3aUMOJCHCTBHH.
Takxke B Kypce MaTeMaTHKU MIPOUCXOIUT 3HAKOMCTBO € 3JI€MEHTaMH aJIreOpbl U ONUcaTeIbHON
CTaTUCTHKHU.

W3ydenue apupmMeTHyecKoro maTepuana HauWHACTCS CO CHUCTEMAaTH3allud U Pa3BUTHUS
3HAaHUM O HATypalbHBIX YUCIAX, MMOJYYEHHBIX HAa YPOBHE HAYaJIbHOI'O OOLIEr0 0Opa3OBaHMS.
[Ipy 5TOM COBEpIIEHCTBOBAHWE BBIYMCIUTEIBHOW TEXHUKM U (POPMHUpPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUI COYETAETCS C Pa3BUTHEM BBIUMCIMTEIBHON KYJIbTYphl, B YACTHOCTH C
oOydeHHeM IPOCTEHIINM MpUeMaM MPUKUIKH U OLEHKH Pe3yJbTaTOB BhIYMCIEHUN. V3yueHue
HaTypaJbHbBIX YHCEJI MPOI0JIKAETCA B 6 KJJacce 3HAKOMCTBOM C HAYaJIbHBIMU MOHATHUSAMU TEOPUU
JEITUMOCTH.

Hauano u3yueHuss OOBIKHOBEHHBIX W JIECATUYHBIX JPOOEH OTHECEHO K S5 Kiaccy. ITo
NEPBBIA 3Tall B OCBOEGHUHU JApoOel, Korja MpPOUCXOAMT 3HAKOMCTBO C OCHOBHBIMHU HJIESIMH,
HNOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX IpoOel B IMOJHOM oObeMe
NpPEeIUIECTBYET U3YUCHHIO JECATUYHBIX APOOEH, YTO 11e1eco00pa3HO ¢ TOUKHU 3PEHHUS JOTUKU
U3JI0’KEHUS YHUCIIOBOM JIMHUM, KOTJa MpaBuiia JACUCTBHM C ACCATUYHBIMU JAPOOSIMH MOXKHO
000OCHOBaTh YK€ HM3BECTHBIMH AJITOPUTMAMH BBIMOJIHEHUS JEHCTBUI C OOBIKHOBEHHBIMHU
Ipo0siMU. 3HAKOMCTBO C JECATUYHBIMU JIPOOSMHU PACHIMPUT BO3MOKHOCTH JJi TTOHUMAaHMUS
00y4JarImUMHCS PUKIATHOTO IPUMEHEHUSI HOBOM 3alMCH MPU U3YYEHHUH JIPYTUX MPEAMETOB U
IpU MPAKTUYECKOM HCToNb30BaHuu. K 6 Kiaccy oTHECeH BTOpOil aTan B M3y4eHUH Ipooeid, rie
MPOUCXOUT COBEPIICHCTBOBAHNE HAaBBIKOB CPAaBHEHMsI U MpeoOpa3oBaHUs IpoOeil, OcBOeHUE
HOBBIX BBIUHCIUTENBHBIX aJITOPUTMOB, OTTAUNBAHNE TEXHUKN BBIYMCIEHUHN, B TOM YHCIIE

12



denepanbHas padoyas mporpamma | Maremaruka. 5-9 kiaccel (0a30BbIi YPOBEHbD)

3HAYEHUH BBIPAKEHUH, COJIEPXKAIIUX U OOBIKHOBEHHBIE, U JECATUYHbBIE APOOH, YCTAHOBIICHHE
CBA3EH MEXJy HUMH, PACCMOTPEHHE NMPUEMOB pElIeHMs 3a7ad Ha 1poOu. B Hauane 6 kiacca
IIPOUCXOIUT 3HAKOMCTBO C MIOHATHEM ITPOLIEHTA.

Oco0eHHOCTBIO U3yUEHHUS OJOKUTEIBHBIX U OTPULATENIBHBIX YUCEI SIBISETCS TO, YTO OHU
TaK)K€ MOTYT pacCMaTpHUBaThCS B HECKOJIBKO 3TamoB. B 6 kiacce B Haydaje M3ydeHUS TEMBI
«ITonoxurenbHble M OTPULIATEIBHBIE YHCIIA» BhIAEIAETCA noarema «Llensle yncnay, B paMkax
KOTOpPOl 3HAKOMCTBO C OTPULIATEIbHBIMH UYHCIAMU U ACHCTBUSMU C IOJIOKHUTEIBHBIMU U
OTPULIATENIBHBIMU YHCIIAMHU IIPOUCXOIUT Ha OCHOBE COAEPIKATEIBHOIO OAX04a. DTO IO3BOJISET
Ha JIOCTYIHOM YpOBHE MO3HAKOMHUTh OOYYarOMIMXCS NMPAKTUYECKH CO BCEMH OCHOBHBIMU
HNOHATUSIMHU TE€MBI, B TOM YHWCJIE U C MPAaBUJIAMU 3HAKOB IIPH BBIIIOJHEHUU apUPMETHUECKHUX
necTBui. M3yuenne paryioHanbHbIX Ynucen OyaeT MpoI0JKEHO B Kypee anreopsl 7 Kiacca.

[Ipu oOyueHnu penieHnIo TEKCTOBBIX 3aa4 B 5-6 Kilaccax UCHOJb3YIOTCA apu(MeTHIecKue
npueMsl petieHus. [Ipu oTpaboTke BHIYMCIUTENBHBIX HABBIKOB B 5-6 Kilaccax paccMaTpUBalOTCA
TEKCTOBBIE 33/1a4H CIAEAYIOLINX BUOB: 33Jlaul Ha JIBUKEHHE, HA YaCTH, HA TIOKYIIKU, Ha paboTy
U TPOU3BOJIUTENBHOCTh, Ha MPOLEHTHI, HA OTHOIIEHHWA U mponopuuu. OOydarommecs
3HAKOMSTCS C IPUEMaMHU pelleHHs 3a1a4 epedopoM BO3MOKHBIX BaApUAHTOB, ydaTcsi paboTaTh
¢ uHpopMaluen, npeacTaBIeHHo! B (hopme TaOIHUI] UM AUArpamMM.

B mporpamme yuebHOro kypca «MareMaTtuka» HOperycMOTpeHO (QOpMUPOBAHUE
IPONEeBTUYECKUX alreOpanyecKux npeacTaBieHuil. bykBa kak CHMBOJI HEKOTOPOTO YHCIia B
3aBUCUMOCTH OT MaT€MaTUYECKOTO KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas CUMBOJIMKA
IIMPOKO HCHOJB3YETCA MPEXIe BCEro Ui 3alMCcH OOLIMX YTBEPXKIEHUN M IPenIokKEeHHH,
(dbopMy, B YACTHOCTH JIJIs1 BBIYMCIICHUS T€OMETPHUUECKUX BEIMYUH, B KAUECTBE «3aMECTUTEIISD)
YHCIa.

B mporpamme ydeGHOro kypca «MaTemaTuka» MNpeACTaBlIeHA HArjsaHas TeOMETpHs,
HampaBJIeHHas Ha pa3BUTHE OOpPA3HOIO MBIIIJIEHUS, MPOCTPAHCTBEHHOIO BOOOpaKEeHMs,
U300pa3UTENbHBIX YMEHUHA. OTO BaXHBIM OSTal B U3YYEHUH TE€OMETPHUH, KOTOPBIH
OCYILIECTBIISIETCS Ha HArJISIIHO-TIPAKTHYECKOM YpPOBHE, OIMPAETCs Ha HarysagHO-o0pa3Hoe
MBbIIIJIEHHE oOy4aromuxcs. bonbmas poiab OTBOAUTCS MPAKTUUYECKOW NEATENbHOCTH, OIbITY,
AKCIEPUMEHTY, MojenupoBannio. OOydaromuecs: 3HaKOMATCS ¢ TEOMETPUUYECKUMU (DUTYpaMU
Ha IJIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEHIINMU KOHPUTypaIMSIMH, y4aTcsl H300paxkaTh UX
Ha HEJIMHOBAHHOM U KJIeTYaTOW Oymare, pacCMaTpUBaIOT X MPOCTeHIne cBOMCTBa. B mpoiiecce
U3yUEHUS HATJISTHOM T€OMETPUH 3HAHMS, MTOJTyUYeHHbIe 00yJaloIMMHCSA Ha YPOBHE HAYAIbHOTO
oOuiero o0Opa3zoBaHusi, CAICTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

CornacHo yueOHOMY IulaHy B 5-0 Kiaccax HM3ydaeTcsi MHTETPUPOBAHHBIN MpeaMer
«Marematuka», KOTOPbII BKIIOYACT apuPpMETHUECKUN MaTepHal M HarJIAHYI0 T€OMETPHUIO, a
TaK)Ke MPOIEIEBTUYECKUE CBEJICHUS U3 aireOpbl, AIEMEHTHI JIOTUKM M Hayaja OMHCATEIbHOM
CTaTUCTHKHU.

OO01ee 4nMcIO0 4acoB, PEKOMEHIOBAHHBIX JJIsi M3Yy4eHUs MaTeMaTuku, - 340 dacoB: B 5
kiacce - 170 gacos (5 4acoB B HeJien0), B 6 kiacce - 170 yacoB (5 4acoB B HE/IEIIO).
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COJEPXAHUE OBYYEHUA
5 KJIACC

HarypajibHble YHC/Ia U HYJIb

HatypansHoe uucno. Psa narypanbnbix uucen. Yucno 0. M3o6paskeHne HaTypalbHBIX
gucesl TOYKaMHU Ha KOOPJIUHATHON (YMCIIOBOM) MPSMOM.

[lo3uuuroHHas cucrema cuucieHus. Pumckas Hymepanus Kak IOpUMEP HEMO3HIMOHHOU
CUCTEMBI CUMCIICHM. JlecaTuaHas CUCTEMAa CUNUCIICHHUS.

CpaBHeHHE HATYpaJIbHBIX YHCEN, CPaBHEHHE HATypajbHBIX uuceNl ¢ HyineMm. CrocoObl
cpaBHeHUsI. OKpYTJIEHNUE HaTyPAJIbHBIX YHUCEL.

Crno)xeHue HaTypaJIbHBIX YUCEN, CBOMCTBO HYJIA IIPH CIIOKEHUN. BplunTanne Kak JeiCTBHE,
o0paTHOE CIIOKEHHUIO. YMHOKEHHE HATYpaJIbHbIX YHCEJ, CBOMCTBAa HYJISI UM €IUHULIBI IPU
yMHOXKeHuu. JleneHue kak jaeiicTBue, oOpaTHOE YMHOXKEHHIO. KOMIIOHEHTHI NEeWCTBUIA, CBS3b
Mexnay Humu. [IpoBepka pesynbrara apudmernueckoro nerictBus. llepemectutenvHoe U
COUYeTaTeIbHOE CBOMCTBA (3aKOHBI) CIOXKEHHUS U YMHOXEHUS, paclpeleUTEeIbHOE CBOMCTBO
(3aKOH) YMHOKEHUS.

Hcnonb3oBanre OykB ajisi 0003HAYEHUS HEM3BECTHOI'O KOMIIOHEHTA W 3allMCH CBOWCTB
apupMeTHUISCKUX JTeHCTBUH.

JlenuTenu n KpaTHBIE YHCIIA, PA3JIOKEHUE HA MHOXKUTENIM. [IpoCcThie M cOCTaBHBIE YHCIA.
[Tpusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoMm.

Crenenp ¢ HaTypalbHBIM IIOKa3aTeleM. 3alMCh 4YHUCIa B BHJAE CYMMBI pa3psIHBIX
CJIaraeMbIX.

YucinoBoe BblpakeHHE. BplunclieHHMEe 3HAYEHWM YHCIOBBIX BBIPAXKEHUH, MOPSIOK
BBIITOJIHEHUS ~ AcUCTBUM. Mcmonp30BaHME TIPU  BBIYMCICHUAX IEPEMECTUTEIBHOIO U
COUETATEJIBHOIO CBOMCTB (3aKOHOB) CIIOKEHHUS U YMHOXKEHMSI, pacCIpEAEIUTEIIBHOIO CBOMCTBA

YMHOKEHHUS.

Jpoon
[IpeacraBnenue o npodu Kak crocode 3amnucu 4acTu BennyuHbl. OOBIKHOBEHHBIE IPOOH.

[IpaBunbHBIC U HENMpaBWIbHBIE IpoOu. CMmenranHas JpoOb, MPEICTaBIEHUE CMEIIAaHHOW ApooH
B BUJC HEMPaBWIHHOW JPOOM W BBIJCJIICHHUE IICJION YacTH YHClIa U3 HEMPaBHIBLHON IpoOu.
Nzobpaxenue npobeit ToukaMu Ha YUCII0BOM npsMoii. OCHOBHOE CBOKCTBO ipoou. CokpaiieHue
npo6eit. [lpuBenenue npodu k HoBoMy 3HaMeHarteno. CpaBHEHHE IPOOECH.

CrnoxeHue U BBIYMTAHUE IpoOei. YMHOXKEHHUE U JelieHue ApobOei, B3auMHO- oOpaTHbIe
npobu. Haxos1eHrne yacTu 1eaoro U Leioro o ero 4acTH.

Hecartuunas 3anuck apooeit. [IpencraBnenue aecaTuuHoi 1podu B BHIE OOBIKHOBEHHOM.
N3o0paxenne AECATUYHBIX APOOEH TOYKaMH Ha YHCIOBOW TpsiMoil. CpaBHEHHE JECATUUHBIX
IpoOei.

ApudmeTrndeckue 1elCTBUS C AECATUIHBIMU APOOsiMU. OKpPYTIICHHE NECITUIHBIX APOOCH.
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Pemenue TeKCTOBBIX 33124

Pemienne TeKCTOBBIX 3a/au apuMeTHUeCKUM crocoOoM. PerieHue jormdyeckux 3ajad.
Pemenue 3ama4 mepe6opoM Bcex BO3MOXKHBIX BapuaHTOB. Vcmonb30BaHue MPH PEIICHUH 3a/1a4
TaOJIUIL U CXEM.

Pemenue 3ana4, cogepxamux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMUUHBI: CKOPOCTH, BPEMS,
paccTosiHue, 1eHa, KOJWYECTBO, CTOMMOCTh. EAMHUIBI M3MepeHus: Macchl, oObeMa, IIECHBI,
paccTosIHUA, BPEMEHH, CKOPOCTHU. CBSA3b MEXKIY €IUHUIIAMHU U3MEPEHUSI KaXK/I0M BEJIMYMHBI.

Pemenre oCHOBHBIX 3a7a4 Ha IPOOH.

[IpeacraBieHue JaHHBIX B BUJE TaOJINII, CTONIOYATHIX TUArPaMM.

Harasanas reomerpus

Harnsagueie npencrasienus o GUrypax Ha IIOCKOCTH: TOUYKa, pAMasi, OTPE30K, 1y, yrodi,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, KPYT. YTOJ. [IpsAMOi, OCTpBIii, TyIOM U pa3BEpHYTHIN
YTJIBL.

Jlnuna oTpe3ka, MeETpHUYECKHE €AWHULBl JIuHBL. JUIMHA JIOMaHOM, NIEpUMETP
MHOI'OYT'OJIbHHMKA. MI3MepeHne U NOCTpOEHNE YIIIOB ¢ TOMOIIBI TPAaHCIIOPTHPA.

Harnsanele npencrasneHus o GUrypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK, MPSMOYTOJIbHHUK,
KBAaJ[paT, TPEYrOJbHUK, O PABEHCTBE QUTYD.

N3o06paxenue ¢uryp, B ToM uncie Ha kineryaToit Oymare. Iloctpoenue koHpurypauuii u3
qyacTel MpsMoil, OKpYKHOCTH Ha HETMHOBAaHHOW U KJieT4aTtoi Oymare. Vcrnonb3oBaHue CBOMCTB
CTOPOH U YTJIOB NIPSIMOYTOJIbHUKA, KBAJpaTa.

[Tnomaap NpsIMOYTrOJIbHUKA U MHOTOYI'OJIbHUKOB, COCTaBJIEHHBIX U3 IPSIMOYTOJIbHUKOB, B
TOM uucie Guryp, n300pa’keHHbIX Ha KJIeTdyaToil Oymare. EquHUIIBI H3MEepeHus TUIOIIA/IH.

Harnsguele npenactaBieHUss O  IPOCTPAHCTBEHHBIX — (QUrypax:  NPSMOYTOJbHBIN
napasuienenumesn, KyO, MHororpaHHukd. M3o0pakeHune MpoCTEHIINX MHOTOIPaHHHUKOB.
PazBepTku ky0a u mapamienenunena. CozgaHue Mojeiedl MHOTOrpaHHMKOB (M3 Oymarw,
MIPOBOJIOKH, MJIACTHIIMHA U APYTUX MATEPUAJIOB).

O06beM NpsMOYTOJILHOTO Napajuienenunesa, kyoa. EnuHuiel usmepenus oobema.

6 KJIACC

HartypaabHbie yncia

ApudmMerndyeckue ACUCTBHUSI ¢ MHOTO3HAYHBIMH HATYPaJIbHBIMH ducIaMU. UHCIOBbIC
BBIPKEHUS, MOPSIIOK JCHCTBHMA, MCIOIb30BaHUE CKOOOK. M CIonb30BaHUE MPH BBIYHCICHUSIX
MEPEMECTHTEILHOTO U COYETATECIILHOTO CBOWCTB CIIOKCHHS U YMHOKCHHS, PACTIPECIIUTEILHOTO
cBoiicTBa yMHOXeHHsI. OKpyTIIeHHE HATypaIbHBIX YHCEI.

Jlenutenu W KpaTHbIE 4YHClia, HauOONBINIUN OOIMN NEeNuTeNh W HauMEHbIIee ooIee

KpaTHoe. J[eTMMOCTh CyMMBI M pOU3BeACHU. JleIeHre ¢ OCTaTKOM.
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Apobdu
OOBIKHOBEHHAs ApoOb, OCHOBHOE CBOMCTBO ApoOH, cokpaileHue apodei. CpaBHEHUE U

yrhopsiiouuBaHue podeil. Pemenune 3amau Ha HAXOXKIEHUE YaCTH OT IEJIOT0 M IIEJIOTO IO €ro
yactu. J[poObHOe uuciao kak pesyibTaT Aenenus. lIpencraBieHue necsITUYHONW TpoOU B BHJIE
OOBIKHOBEHHOW JIpoOM ¥ BO3MOXXHOCTH IPEJCTABICHUS OOBIKHOBEHHOW JpoOM B BHJIE
necATUYHOM. [lecaTruanple ApoOM U MeTpUUecKas cucTteMa mep. ApudmeTndeckue JeHCTBHS U
YHUCJIOBBIC BBIPAXKEHHUS C OOBIKHOBEHHBIMU U JIECATUUHBIMU JPOOSIMH.

OtHomenue. JleneHue B JaHHOM OTHOIIEHWH. Macmrtal, npomnopuus. I[IpuMeHeHwme
MIPOTIOPIUIA TIPU PEIICHUH 3a]1a4.

[TonsTue mporeHTa. Berunciienre nponeHTa OT BEIMYUHBI U BETUYUHBI 110 €€ MPOLICHTY.
BrIpaxkeHue mpoIeHToB ACCATUIHBIMHU Ipo0sMu. PemeHue 3amad Ha MpoONEHTHI. BeipakeHue
OTHOIIICHUS BEJIMYHMH B TIPOLICHTAX.

IHos0xuTEIBHBIC U OTPULATEIbHBIC YHCJIA

[TonoxutenbHbIe U OTpULIATENbHBIE yncia. Llenbie uncna. Moy yncia, reoMeTpudeckas
MHTEpIpeTanus Moayns uucia. M3o0paxeHue yucen Ha KOOpAMHATHOW MpsiMoil. YUucioBble
npoMexxyTku. CpaBHeHHe uHcend. Apudmerndeckue HeMCTBUA C TOJIOXKUTEIbHBIMH U
OTPHLIATEIIBHBIMY YHACIIAMH.

[IpssmoyronpHas cucteMa KOOpAMHAT Ha IIIOCKOCTU. KoopAauHATEI TOYKM Ha IJIOCKOCTH,
abcuucca u opauHara. Iloctpoenue Touek U GUryp Ha KOOpJUHATHOM MJIOCKOCTH.

BykBeHHBIE BbIpasKeHUSA

[Ipumenenune OyKB JJIs 3aITUCH MaTEMAaTUYECKUX BBIpAKEHUN U mpesioxkeHuid. CBoiicTBa
apu@meTruecKkux AecTBuil. BykBeHHbIE BbIpa)K€HUS M YUCIIOBBIE MOJCTAHOBKU. ByKBeHHBIE
pPaBEHCTBA, HAXOXKJEHUE HEU3BECTHOrO KOMIOHEHTa. Dopmyibl, (GOpMyNbl MepuMeTpa u
TJIOIIAIM IPSIMOYTOIBHUKA, KBaJIpaTa, 00beMa mapasuiesienurneaa u Kyoa.

Pennenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3a1au apudmeTHdeckuM criocoboM. PemieHue jgornueckux 3aaad.
Pemenue 3agad nepe6bopoM BceX BO3MOKHBIX BApUAHTOB.

Pemenue 3anay, comepxaniux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTh, BpEMS,
paccTosiHUe, IIeHa, KOJHWYECTBO, CTOMMOCTH, MPOW3BOJMTEIBHOCTH, BpeMs, O00BEM pPabOTHI.
EauHunel u3MepeHus: Macchl, CTOUMOCTH, PAaCcCTOSHUS, BPEMEHH, CKOPOCTH. CBs3b MEXIY
€IMHULIaMH U3MEPEHUS KaX/101 BEJIMUMHBI.

Pemienne 3amauy, CBSA3aHHBIX C OTHOUIEHUWEM, MPONOPIMOHAIBHOCTHIO BEJIUYHH,
MPOIICHTaMU; PEIICHHUE OCHOBHBIX 3aJ1ay Ha APOOH U MPOIICHTHI.

OrneHka U IPUKUAKA, OKpyTiieHue pesynabrata. CocTraBieHne OYKBEHHBIX BBIPAXXEHUH TI0
YCJIOBHIO 3a/1a4H.

[IpencraBnenre JaHHBIX C MOMOIIBI0 TaOnUI[ W aAuarpamMm. CTon04aThie JUArpamMMbI:
YTEHHUE U TTOCTpOoeHUEe. UTeHHE KPYTrOBBIX AUArPaMM.
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Harasignasi reomerpus

Harnsanuelie npeacrasiienns o purypax Ha INIOCKOCTHU: TOYKa, IpsAMasi, OTPE30K, Iy, YToJl,
JIOMaHasi, MHOTOYT'OJIbHHK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOe pacnosnokeHue ABYX MpsIMBIX Ha IJIOCKOCTH, MapajljiebHbIE IpsMBIE,
NepHEeHIUKYISIpHbIE TpsiMble. VI3MepeHue pacCTOAHUI: MEXAY IBYMs TOYKaMH, OT TOYKH 10
MPsIMOM, IJIMHA MapLIPYTa HAa KBAaJIpaTHOM CETKE.

N3mepeHne M MOCTPOEHHE YIVIOB € IMOMOILIBIO TpaHCHOpPTUpPA. Buabl TpeyrojabHUKOB:
OCTPOYTOJBHBIN, MPSAMOYTOJBHBINA, TYMOYTOJbHBINA, paBHOOEAPEHHBINH, pPaBHOCTOPOHHUH.
YeTbIpexyroyibHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB. [IpsIMOYTroIpHUK, KBaJApaT: UCIIOJIb30BAHKE
CBOICTB CTOPOH, YIJIOB, nuaronaineil. I3o0paxeHne reoMeTpudeckux GUryp Ha HEITMHOBaHHON
Oymare C HMCIIOJIb30BaHUEM IUPKYJIA, JIMHEHWKH, YrolibHUKa, TpaHcmoprtupa. [loctpoenus Ha
KJIeT4aToi Oymare.

[TepumeTp MHOTOYTONBHUKA. [ToHSITHE MTOMATU PUTYPBI, €TUHUIIBI N3MEPEHUS TUIOIIA/IH.
[TpubnmxeHHoe u3MepeHue IUomaaun ¢GuUryp, B TOM 4YHCJIE€ Ha KBaJpaTHOMW CETKe.
[TpubnuxeHHOe U3MepeHne JJIMHbBI OKPYKHOCTH, IUTOIAIU Kpyra.

CummeTpusi: HeHTpalbHas, OCeBas U 3€pKajlbHasi CHMMETPHH.

[TocTpoeHne cHUMMETPUYHBIX PUTYD.

Harnanuele npeacTtaBieHHss O NPOCTPAHCTBEHHBIX (QUIypax: Mapajljiesenunesn, Kyo,
npu3Ma, MUpamMuaa, KOHyC, HWIHHIP, map u chepa. M3o00paxeHne mpocTpaHCTBEHHBIX (GUryp.
[Ipumepsl  pa3BepTOK MHOTIOTPaHHUKOB, LuiIuMHApa U KoHyca. Co3maHue Mozaenen
MPOCTPAHCTBEHHBIX UTYD (M3 Oymaru, mpoOBOJIOKH, IJIACTHIIMHA U IPYTUX MATEPUATIOB).

[TonsatTne oObeMa, eaWHUIBI U3MEepeHHS o0bema. (OO0BEM  MPSIMOYTOJIBHOTO
napasuienenurena, Kyoa.

INNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOrpaMMbl y4eOHOro Kypca K KOHILy oOydeHus B 5
RJI1acCcCe.

Yuciia v BBIYMCICHUS

[TonuMath ¥ TPaBUIBLHO YMOTPEONSITH TEPMUHBI, CBA3AaHHBIC C HATYpaJbHBIMU YUCIIAMU,
OOBIKHOBEHHBIMH U JIECATUIHBIMU JAPOOSIMH.

CpaBHHMBATh U YNOPSAA0UYUBATH HATypadbHbIE YKCIA, CPABHUBATH B MPOCTEHIIMX CIydasx
OOBIKHOBEHHBIE JIPOOH, IECATUYHBIEC TPOOH.

COOTHOCHUTH TOUKY Ha KOOPAUHATHOM (UM CIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €1 UUCIIOM
1 n300pakaTh HATypaJbHbIC YKCIIa TOYKAMHA Ha KOOPAMHATHOM (YUCITIOBOM) MPSIMOIA.

Brimonuate apudmernueckue AEWCTBHs ¢ HATYpadbHBIMH YHCIAMHU, ¢ OOBIKHOBEHHBIMU
JTPOOSMH B IPOCTEUIIINX CITyUasX.

BrInoaHATE IpOBEPKY, TPUKUIKY PE3YIbTaTa BHIYUCICHUHN.

OKpyrTh HATypajabHbIC YUCIA.
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Pemenue TeKCTOBBIX 3a1a4

Pemate TekcTOBBIC 3aaUN apUPMETHIECKUM CITIOCOOOM U C TTOMOIIBIO OPTraHW30BaHHOTO
KOHEUYHOTO Mepedopa BceX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, coaeprxamniue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYHUHBI: CKOPOCTh, BPEMS,
paccTosHuE, LIeHa, KOTUYECTBO, CTOUMOCTb.

Ucnons3oBaTh KpaTKHe 3aMUCH, CXEMBbI, TAOJIUIIBI, 0003HAUYECHHUS TIPU PELICHUHU 3a/a4.

[Tonp30BaThCs OCHOBHBIMM €IMHUIAMH W3MEPEHUS: LIEHBI, MACChI, PACCTOSIHUSI, BPEMEHHU,
CKOpPOCTH, BBIPAKATh OJHU €IWHHIIbI BETUYMNHBI YEPE3 IPYTHE.

W3Bnekarb, aHanmu3upoBaTh, OLEHUBATh MH(GOPMAIMIO, MPEACTABICHHYIO B TaOIHIlE, HA
CTOJIOYATON nuarpaMMe, UHTEPIPETUPOBAThH MPEACTaBICHHBIE JaHHBIC, UCIIOIL30BAaTh JaHHBIC
IIPU PELICHUH 3a]1a4.

Harasianasi reomerpus

[Tonp30BaThCSl TEOMETPUYECKUMH MOHATHUAMHU: TOYKA, HpsMas, OTPE30K, Jyd, Yrod,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBonuTh mpUMeEpbl OOBEKTOB OKPYXAIOLIETO MHpA, UMEIOIIHUX (QOpMYy H3yYEHHBIX
reoMeTpuIecKux puryp.

Hcnonp3oBaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yIVIaMU: BEpUIMHAa CTOpOHa, C
MHOT'OYTOJIBHUKaMHU: YTOJI, BEpIINHA, CTOPOHA, AUArOHalb, C OKPY>KHOCTBIO: PaINyC, AUAMETD,
LEHTP.

N306paxkaTh U3ydyeHHbIE FTeOMETpUYEeCKUe PUTYypbl HA HEJTMHOBAHHOM M KJIeTYaTOW Oymare
C TIOMOIIBIO ITUPKYJIS U JTMHEUKH.

HaxoauTe nnuHBI OTPE3KOB HENOCPEICTBEHHBIM HM3MEPEHMEM C IIOMOUIBIO JIMHEWKH,
CTPOUTH OTPE3KH 3aJaHHOM JJINHBI; CTPOUTH OKPY>KHOCTh 3aJJaHHOTO pajuyca.

Hcnonp30BaTh CBOKWCTBA CTOPOH M YIJIOB IPSIMOYTOJIbHUKA, KBaJipaTa sl UX ITOCTPOEHUS,
BBIUMCIICHUS TUIOIIA/IA U IEPUMETpA.

Boluncnare nepuMeTp U IUIOMIAlb KBaapara, NpIMOYToJIbHHUKA, (PUTYp, COCTABICHHBIX U3
IpsIMOYTOJIbHUKOB, B TOM 4yHciie (pUryp, n300pakeHHbIX Ha KjieTyaToi Oymare.

ITosp30BaThCsl OCHOBHBIMH METPUYECKUMHU E€IUHULAMU W3MEPEHUs [UIMHBI, IJIOLIAJH;
BBIPAKaTh OJITHU €MHMIIBI BEJIMUNHBI Uepe3 APYTHE.

Pacno3naBare napauienenune], KyO, MCIOJIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo
rpaHb, U3MEpPEHUs, HAaXOAUTh U3MEPEHUS MTapaiesenunena, kyoa.

Boruncnare o0bemM kyOa, mapajijiesienurnena 1no 3aJaHHbIM U3MEPEHUSIM, TOJb30BaThCS
eAVHHUIIAMH U3MEPEHMS 00beMa.

PemaTpe HecloXHbIE 33a4l Ha U3MEPEHHE I€OMETPUYECKUX BEJIIMYMH B IPAKTUYECKUX
CUTYalUsX.

[IpenmeTHBIE Pe3yabTaTHl OCBOCHUS MPOTPAMMBbI YU€OHOTO Kypca K KOHILy 00y4eHus B 6
KJ1acce.

Yucjia M BLIYUCTICHUA
3HaTh ¥ TOHUMATh TEPMHHBI, CBI3aHHBIE C PA3JIMYHBIMU BUJIAMH YHCEN U CIOCO0aMU UX
3aIUCH, IEPEXOIUTH (€CITM 3TO BO3MOXKHO) OT OJHOM (hOPMBI 3aMCH YKCIIAa K IPYTOH.
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CpaBHHMBAaTh W YMOPSAJOYMBATH II€NIBIE YMCIA, OOBIKHOBEHHBIE W JECSITHYHBIC IPOOH,
CPaBHUBATh YKCJIa OJHOTO U PA3HBIX 3HAKOB.

BbInonHsATh, coueTass YCTHbIE M IHCbMEHHBIE NPUEMBbI, apu(pMeTHUYeCKUe NEHCTBUS C
HaTypaJdbHbIMU U UEJIBbIMU 4YHMCIAMH, OOBIKHOBEHHBIMH W JECATUYHBIMU JAPOOSIMH,
NIOJIOKUTEIIBHBIMUA U OTPULIATENBHBIMU YU CIIAMH.

BbIYMCIIATE 3HaYEHNS YUCIIOBBIX BBIPDAKEHUM, BBIIIOIHATH IPUKUIKY U OLICHKY PE3yJIbTaTa
BBIYMCIICHUM, BBINOJHATh HPEOOpPa30BAHUS UMCIOBBIX BBIPAKEHUII HAa OCHOBE CBOMCTB
apupMeTUISCKUX JICHCTBUH.

CoOTHOCUTh TOYKY HAa KOOPAMHATHOM MpPSMOM C COOTBETCTBYIOIIMM €l YHCIOM U
M300pakaTh YKMCa TOYKAMHU Ha KOOPJAMHATHOM MPSAMOM, HAXOIUTh MO/YJIb YUCIIA.

COOTHOCUTB TOYKHU B IPSIMOYT'OJIBHOM CHCTEME KOOPJAUHAT C KOOPIANHATAMU 3TOW TOUYKH.

OKpyTIJIATSH 1ieJible YKiciia U JeCITUYHbIE ApOo0U, HAXOIUTH MPUOIKEHUS YUCET.

YuciaoBbie U 0yKBeHHbIE BbIPAKEHUSI

[Tornmath U ynoTpeOJIATh TEPMHHBI, CBSI3aHHBIC C 3AIUCBIO CTEIICHU YWCJIa, HAXOJUTh
KBaJIpaT M KyO YKCIIa, BEIYUCIIATH 3HAYCHUS YUCIOBBIX BRIPAKCHUH, COACPKAIINX CTCTICHH.

[Tonb30BaThCsl MpU3HAKAMU JEIUMOCTH, PACKIabIBaTh HATYpaJIbHbBIE YKCIa Ha MPOCTHIC
MHOKHTEJITH.

[Tonb30BaThCst MAcIITAOOM, COCTABIIATH MIPOTIOPIIMH U OTHOILIEHUS.

Hcnonb3oBaTh OYKBBI 11 0003HAUEHUS YUCEIN MPHU 3alMCA MAaTEMAaTUYECKUX BBIPAKCHHI,
COCTaBIISATh OYKBEHHBIE BBIPAKCHUS M (DOPMYIIBI, HAXOIUTh 3HAYCHUSI OYKBEHHBIX BBIPAKCHHUH,
OCYIIECTBJISISI HEOOXOAMMBIE TTOJICTAHOBKH U MTPe0Opa3oBaHUs.

Haxonnuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenue TekcTOBBIX 32124

PemaTe MHOTOIIIarOBBIE TEKCTOBBIE 33/1a4U apUPMETHIECKIM CIIOCOOOM.

Pemate 3amaud, CBsI3aHHBIE C OTHOIIEGHHUEM, MPOMOPLHUOHAIBHOCTHIO BEIUYHH,
MPOLIEHTaMU, peliaTh TPU OCHOBHBIE 3a]]a4M HA JPOOH U MPOIICHTHI.

Pemate 3amauu, coaepikaiiue 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEJIMUUHBI: CKOPOCTh, BPEMH,
paccTosiHue, IeHa, KOJIMYEeCTBO, CTOMMOCTh, MPOU3BOAUTEIBHOCTh, BpeMs, 00bemMa paldOoThI,
UCTIONIb3Ys apu(METHUYEeCKHE JEHCTBUS, OILICHKY, TPUKHUIKY, TOJIb30BaThCA E€AMHHUIIAMU
M3MEPEHUSI COOTBETCTBYIOIINX BEITUYHH.

CocTaBisTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBUIO 3a/1a4U.

W3Bnekats uHpOpMAIUIO, IPECTABICHHYIO B Ta0NHIaX, HA JTUHEHHOM, CTONIOYATON Win
KpYTrOBOM JuarpamMmax, WHTEpPIPETUPOBATh MPE/ICTABICHHBIC JaHHBIC, UCIOIb30BaTh JIAHHBIC
MIpU PEILICHUH 3a]1a4.

[TpencraBnsaTe HHGOPMAIHIO C TIOMOIIBIO TAOUII, TUHEHHOM U CTOIOYATON TUarpamm.

Harasianas reomerpus
[IpuBoauTH, TpHUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHUpA, HUMEIOMUX (OpMY H3YUECHHBIX
T€OMETPUYECKHUX IIOCKUX M MPOCTPAHCTBEHHBIX (DUTYp, IPUMEPHI PABHBIX U CUMMETPHUYHBIX

duryp.
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N300paxkaTe C MOMOLIBIO IHMPKYJA, JHUHEHKH, TPAHCIOPTHpPA HAa HEJIMHOBAHHON H
KJIeT4aTol OyMare u3y4YeHHbIE IUIOCKHE TreoMeTpudYeckue (urypsl M KOHQUIypalu,
CUMMETPHYHBIE QUTYPBHI.

[Tonb30BaTbCcsl TFEOMETPUYECKMMH  MOHSATHSMHU:  PABEHCTBO  (uUryp, cCcuUMMeETpus,
UCIIOJIb30BAaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEN: OCh CHMMETPHUH, LIECHTP CUMMETPHH.

HaxoauTe BenMYMHBI YIVIOB HW3MEPEHHEM C IIOMOLIBIO TPAHCIOPTUPA, CTPOUTH YIJIbI
3aJaHHOM  BEJIMYMHBI, IIOJIb30BAaTbCS IIPUM pPEUICHUM 3aAad TPaJyCHOM MEpOM yIJIOB,
pacrno3HaBaTh Ha YEPTEKAX OCTPBINA, IPSIMOU, Pa3BEPHYTHIN U TYIIOU YIJIBI.

BeluucnaTe JUIMHY JOMaHOM, NEPUMETP MHOTOYTOJIBHUKA, IOJIb30BATHCS E€AMHULIAMH
M3MEPEHUS JUIMHBI, BBIPAXKaTh OJHU €IWHUIIBI N3MEPEHUS JUIMHBI YEPE3 IpYyTrHe.

HaxoauTse, HCIIONb3ysl 4epPTEKHBIE HHCTPYMEHTHI, PACCTOSIHUS: MEXKY IBYMS TOUKAMH, OT
TOYKH J0 MPSMOU, JUIMHY ITyTH Ha KBaAPAaTHOU CETKE.

Bbuncnares miomans ¢GUryp, COCTaBJIEHHBIX M3 INPSAMOYTOJIBHHUKOB, HCIIOJIb30BATh
pa3OueHrne Ha MpPsIMOYTOJIbHUKU, HAa paBHbIE (UIYphI, JOCTpPaWBaHUE A0 MNPSIMOYIOJbHHKA,
IIOJIb30BAaThCSl OCHOBHBIMM €IMHULAMU HW3MEPEHUS IUIOIIAAW, BBIpaXaTb OJHU CIUHUIIBI
W3MepEeHus IUIOUIaIA Yepe3 ApyTrue.

Pacno3naBath Ha MOAENAX M M300paKeHUSIX MUpPAMUAY, KOHYC, UIMIUHAP, UCIOJIb30BaTh
TEPMUHOJIOTUIO: BEpIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKa.

N300pakaTs Ha KJIeT4aTOM Oymare MpsiMOYTOJIbHBIN Mapajieenume].

Boruncnsate 00beM NpsSMOYroJIbHOTO Mapajuiesienumnesa, Kyoa, nojib30BaTbCsl OCHOBHBIMU
eIMHUIIAMH U3MEpEeHHs 00beMa;

PemaTe HecliokHbBIE 3a/1a4i HA HAXO0XKJIEHUE N€OMETPUUECKUX BEJIMYUH B IPAKTUYECKUX
CUTYyaLUsIX.
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HaumenoBanue pazaena
(Tembl) Kypca

KomnuuectBo
4acoB

OcHOBHOE coziepKaHHUe

OcHOBHBIE BUJIBI ACSATEIBHOCTH O0y4arOIIUXCS

Hatypanbhsle yncna.
JlelicTBHs C HATYpaJIbHBIMU
qHCIIaMU

43

JlecsiTnuHas cucrema
cunciaeHud. Psang
HaTypaJIbHBIX YHCEIL.
Harypansnslii psn.
Yucio 0.

Harypanbnsbie uncna Ha
KOOPJIMHATHOU MPSMOM.
CpaBHeHue,
OKpYIJICHUE
HaTypAJIbHBIX YHUCEIL.
Apudmernyeckue
JIEUCTBUSA C
HaTypaJbHbIMU
yucnamu. CBoiicTBa
HYJIS IPU CII0)KEHUU U
YMHOXXCHUH, CBONCTBA
€AVHULBI IPU
YMHOKEHUHU.

YurarTh, 3aNIMCHIBATh, CPABHUBATH HATypaJIbHbIE YUCIIA;
npeiaratb 4 00CyK1aTh CIOCOObI YIIOPSAOUYNBAHUS YUCEIL.
N300paxkaTh KOOPIAMHATHYIO NPAMYIO, 0TMEYaTh YMCJIa TOUKAMHU
Ha KOOPAVHATHON IPSIMOW, HAXOAUTH KOOPAUHATHI TOUKH.
HccaenoBarh cBOMCTBA HATYpAJIBHOTO psAna, yucen 0 u 1 npu
CJIO)KEHUH U YMHOKEHUU.

Hcnonb30BaTh NPaBUII0 OKPYTJIIEHUS HATYpPaJIbHBIX YHCEN.
BeimmonnsaTs apudmernyeckue 1eiicTBUS C HATYpPaJIbHBIMU
YKCJIaMHU, BBIYHCJIATH 3HAUYEHUS YHCIIOBBIX BBIPAKEHUH CO
cKoOKkamu 1 0e3 CKOOOK.

3anuchIBaTH IPOU3BEACHHUE B BUJI€ CTENIEHU, YUTATh CTEIICHH,
HCIO0JIb30BATH TEPMHMHOJIOTHIO (OCHOBAHUE, IOKA3ATEb),
BBIYUCJATH 3HAYEHHUS CTETICHEN.

BbInoTHATL NPUKUAKY U OLIEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKEHUH, MPeAJIaraTtb U NPUMEHSTh IPHeMbl IPOBEPKHU
BBIYMCJICHU M.

Hcnonb30BaTh NpH BHIYUCICHHAX [1EPEMECTUTEIBHOE U
coyeTaTesIbHOE CBOMCTBA CIIOKEHUSI U YMHOXKEHUS,
pacnpeenuTeabHOe CBOMCTBO YMHOXKEHUS; OpMYJIMPOBATH
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[IepemecturensHoOE 1
coyeTaTeabHOe
CBOMCTBA CIIOKEHUS
Y YMHOXEHHUS,
pacrnpeieauTeabHoe
CBOMCTBO

YMHOKEHHUSI.
Jenutenu

Y KpaTHbIE YUCJIa,
pa3yioKEeHUE YUCia Ha
MHOHUTEJIN.

Jlenenue

¢ octatkoMm. IIpocTeie n
COCTaBHBIE YHCIIA.
[TpusHaku nenuMocTu
Ha 2, 5, 10,3, 9.
Crenenb

C HAaTypaJlbHbIM
MOKa3aTENEM.
Hucnoselie

BBIPAKEHUS; OPAIOK
nevcTBun. Pemenue
TEKCTOBBIX

3a7a4 Ha BCE
apupmMeTnueckue

U MPUMEHSATH NMPaBWJia MpeoOpa3oBaHuUsl YUCIOBBIX BbIPAKEHUN
Ha OCHOBE CBOMCTB apupmeTndeckux Aeiictuil. UcciienoBarh
YUCJIOBbIE 3aKOHOMEPHOCTH, BBIABHIATh

U 000CHOBBIBATH THIIOTE3bI, (POPMYJTHPOBATH 0000 IEHNST U
BbIBOJbI 110 PE3YyJIbTaTaM MPOBEICHHOTO UCCIICA0OBAHUS.
DopMyJIMPOBATH ONPeAeJIeHHs JICTUTENSI U KPaTHOTO,

Ha3bIBATh JCIUTEIN U KPaTHBIE YUCIIA; PACIO3HABATH MIPOCTHIE U
COCTaBHbIC uKciia; GOPMYJNPOBATH U IPUMEHATH NPU3HAKHU
JIETMMOCTH Ha 2, 3, 5, 9, 10; npuMeHSATH aJIrOPUTM Pa3JI0KEHHUS
YUCJIa Ha MPOCThIE MHOKUTEIN; HAXOAUTh OCTAaTKH OT JICJICHUS U
HETIOJIHOE YacTHOE.

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BEICKA3bIBaHUS

0 HAaTYpaJIbHBIX YUCJIaX, IPUBOAUTH MPUMEPbI U KOHTPIIPUMEDHI,
CTPOUTH BHICKA3BIBAHUSA U OTPUIIAHKS BBICKA3bIBAHUH O
CBOMCTBAaxX HATYpaJbHBIX YUCETL.

KoncTpyupoBaTth MaTeMaTH4eCKHe MPeI0KeHH s

C IMMOMOILBIO CBSA30K «U», «MJINY», «ECIHU..., TO...».

PemaTb TekCcTOBBIE 3a/1a4u apUPMETHUECKUM CTIOCOO0M,
HCII0JIB30BATh 3ABHCUMOCTH MEXK/y BEJINYMHAMU (CKOPOCTb,
BpEMS, paCCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOUMOCTBD U JIp.):
AHAJIM3MPOBATh U OCMBICJIUBATH TEKCT 3a/1a4H,
nepegopMyJIMpoOBaTh YCIOBHE, M3BJIEKATh HEOOXOIUMBIE
JaHHbIE, YCTAHABJIUBATH 3aBUCUMOCTH MEK/y BETMUMHAMM,
CTPOHUTBH JIOTHUECKYIO LIETIOYKY PACCyKICHUM.
MopenupoBaTh X0 pEIIEHUS 33/1a4H C IOMOILBIO PUCYHKA,
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JeHCTBYS, HA IBIDKEHHE
U TIOKYIIKH

CXEMBI, TaOJIHIIBI.

IIpuBoauTh, pa3déuparb, OLEHUBATH PA3JIMYHBIEC PEIICHUS, 3AIUCH
pEIIECHUI TEKCTOBBIX 3a]1a4.

Kputnuyeckn oneHMBaTh MOJIYYEHHBIH pe3yJIbTaT, 0CYLIEeCTBIATh
CaMOKOHTPOJIb, IPOBEPSISL OTBET HA COOTBETCTBHUE YCIOBHIO,
HAXOAUTH OLINOKH.

Pematsp 3a1aun ¢ MOMOIIBIO Iepebopa BceX BO3MOXKHBIX BAPUAHTOB.
3HAKOMMTBCS ¢ HCTOPHUEH Pa3BUTHS ApU(PMETUKI

Harnsannas reomerpusd. Jlnauum
Ha IJIOCKOCTH

12

Touka, npsamasi,
OTPE30K, J1yd. JIomaHnas.
N3mepenne 1yinHbI
OTpEe3Ka, METPUYECKUE
€IUHULBI U3MEPEHHUS
JUIMHBL. OKPYXHOCTh U
kpyr. [IpakTnyeckas
pabota «IlocTpoenue
y30pa u3
OKPY>KHOCTEW». YTOI.
[Ipsimoii, ocTpsii,
TYIIOX ¥ Pa3BEPHYTHIN
yribl. I3mepenne

Pacno3HaBaThb Ha 4epTekax, PUCYHKaX, ONUCHIBATD, UCIIOJIb3Ys
TEPMHMHOJIOTHUIO, U H300paXKaTh C IIOMOILBIO YEPTEKHBIX
UHCTPYMEHTOB: TOUKY, NPSMYIO, OTPE30K, JIy4, YO, JIOMaHYIO,
OKPY’KHOCTb.

Pacno3HaBathb, NPUBOAUTH NPUMePbI 00BEKTOB PEalbHOTO MHPA,
uMerouX (popmMy U3ydeHHBIX QUTYp, OLlEeHUBATDH UX JIMHEHHbIE
pa3Mepsl.

Hcnonb30BaTh JIMHENHKY U TPAHCIIOPTUP KAK HHCTPYMEHTBI JJISI
IIOCTPOEHHUS U U3MEPEHNS: U3MEPATH IJIMHY OTPE3Ka, BETUUYUHY
yIila; CTPOMTh OTPE30K 3aJaHHOU JUIMHBI, YIOJl, 3aJaHHOU
BEJIMYUHBI; OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KHU, CTPOUTH
OKPYXHOCTb 3aJlaHHOTO panuyca. U300paxkaTh KOHPUTYpaIUU
reOMEeTPUYECKUX (QUTYp U3 OTPE3KOB, OKPYKHOCTEH, UX YacTeil Ha
HEJIMHOBAHHOM U KJIeTyaTol Oymare; nmpeajiaraTb, ONUCHIBATH U
00CyK1aTh CI0CO0bI, AJITOPUTMBbI TIOCTPOEHUS.

Pacno3naBarb u H300paxaThb Ha HEJIMHOBAaHHOMN

23




denepanpHas pabouast mporpamma | Maremaruka. 5-9 kimaccel (0a30BbIH yPOBEHbB)

yrioB. [Ipaktnueckas
padora «lloctpoere U KJIeT4aToil Oymare npsiMoii, OCTpbIH, TYIOM, pa3BEpHYTHIN YIJIbL;
yIIos” CPABHHUBATH YIJIBIL.

BopI4ucasTh IIMHBI OTPE3KOB, JTOMAaHbIX.

IloHuMaTh ¥ HCIOJIB30BATh NIPH PELICHUH 32124 3aBUCUMOCTH
MEXy €IMHUIIAMHA METPUYECKOU CUCTEMBI MEP; 3HAKOMHUTBLCH C
HEMETPUYECKUMU CUCTEMAMH MEP; BBIPAKATH JUIMHY B PA3JIUYHBIX
enuHunax uaMepenus. McciegoBatsb Gurypsl 1 KOH(QUIrypauuy,

UCTIOJNB3Ys IU(POBBIE PECYPCHI

OOBIKHOBEHHEIE TpOOH 48 . .
MopaesmpoBaTth B rpaduuecKoi, MpeaMeTHOH (hopMe, ¢ TOMOIIIBIO

HpoOs. [IpaBuiibHBIC U | KOMIIBIOTEPA MOHATHS U CBOIMCTBA, CBSI3aHHBIEC C OOBIKHOBEHHOM
HEeIpaBUJIbHBIE APOOH. | APOOBIO.

OCHOBHOE CBOCTBO YuTaTh U 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
npobu. CpaBHEHHUE npejiaratb, 000CHOBBIBATH M 00CYKIaTh CIIOCOOBI

npobeii. CroxeHue YIOPSTOYUBAHUS TPOOCH.

¥ BLIUUTAHUE HN300paxkaTh OOBIKHOBEHHBIC TPOOU TOUKAMU HA KOOPAUHATHOMN
OOBIKHOBEHHBIX IPsIMO; HCMOJIB30BaTh KOOPAUHATHYIO IIPSIMYIO JUIsl CPABHEHUS
npo6eil. CmenanHas npobeil.

npo0b. YMHOXeHHEe U | DOpMYJIHPOBaTh, 3aNMCHIBATH C MOMOIIbI0 O0YKB OCHOBHOE
JICTIEHHE CBOICTBO OOBIKHOBEHHOH JAPOOU; MCMOJIb30BATH OCHOBHOE
OOBIKHOBEHHBIX CBOMCTBO JAPOOH sl COKpAIICHUS ApoOeit 1 pUBEACHUS IPOOU K
npo0eii; B3auMHO- HOBOMY 3HAMEHATENIO.

oOpatHbIe Jpoou. IIpeacraBasiTh CMEIMaHHYIO IPOOb B BUJIE HEIPABUIIbHOM U
Pemienne TekcTOBBIX BBIJICIISITH IEJTYI0 YacTh YMCIIa U3 HEMPABUIHLHOM IpOOH.

3a71a4, CoJepKaux BoinoyiHATh apudmMeTnyecKue AeiicTBUs ¢ OOBIKHOBEHHBIMH
npoou. OCHOBHBIE Npo0sIMU; IPUMEHSATH CBOMCTBA
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3a/1aud Ha JpooHu.
[Tpumenenue OykB JIst
3anucu
MaTeMaTH4YeCKUX
BBIPAXKEHHUU U
MPEIJI0KEHUN

apuMeTHUeCcKUX ACHCTBUI IS palliOHAIN3AUU BBIUYMCICHHM.
BbINOJHATH NPUKUAKY U OLEHKY pE3yJbTaTa BBIYMCICHUN;
npe1aratb 4 NPMMEHATh NPUEeMbl IPOBEPKHU BbIYNCIICHUN.
IIpoBoauTh nccjienoBaHus CBOMCTB APOOEi, OMMpasCh Ha
YHCIIOBBIC SKCIIEPUMEHTHI (B TOM YHCJIE C TIOMOIIbIO KOMITBIOTEPA).
Pacno3snaBaTh UCTUHHBIE U JIOXKHBIE BBICKAa3bIBAHUS O APOOSIX,
NPUBOIMTH NPUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHMUS
Y OTPUIIAHMS BbICKa3bIBAaHUM.

PemaTh TekcTOBBIE 3aa4H, COAEpKALIUE IPOOHBIE TaHHBIE, U
3a/1a4M Ha HaXOKJEHUE YaCTH LEJIOT0 U 1IEJIOTO 0 €r0 YacTH;
BBIAIBJIATH UX CXOACTBA U pa3iuyus.

MogaeaupoBaTh X0/ PELICHUS 3aJa4H C IOMOIIBIO PUCYHKA, CXEMBI,
TaOJIUIIBI.

IIpuBoanTh, pa3duparhb, OEHMBATH PA3JIMYHbBIC PEIICHMS, 3aIIUCH
pEILICHUI TEKCTOBBIX 3a]1a4.

Kpurnuyecku oneHMBATH ITOJTYUYEHHBIN PE3YJIbTAT, OCYLIECTBIISTh
CaMOKOHTPOJIb, IIPOBEPSSL OTBET HA COOTBETCTBUE YCIIOBHIO,
HAXOAUTH OLIMOKH. 3HAKOMHTBCS C HCTOPHEN Pa3BUTHS
apudmMeTuku

Harnsanas reomerpus.
MHOrOoyroJbHUKA

10

MHOroyroJIbHUKH.
YeTbIpeXyronbHUK,
MIPSIMOYTOJIbHUK,
kBazapar. [IpakTuueckas

OnuceIBaTh, HCMOJIb3YH TEPMHHOJIOTHIO, H300PAKATH C
IIOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH, MOJEINPOBATh U3
OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMePHI 0OBEKTOB PEATTEHOTO MHUPA, UMEIOLIHX

(opMy MHOTOYTOJIbHHKA, IPSIMOYTOJIbHUKA, KBaApaTa,
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pabota «Iloctpoenue
OpSMOYTOJIbHUKA C
3aJJaHHBIMU CTOPOHAMHU
Ha HEJIMHOBAaHHOU

Ooymare». TpeyronabHUK.

[Inomane u nepumerp
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€JIMHUIIBI U3MEPECHUS
mwronaau. [lepumerp
MHOT'OYTOJIbHUKA

TPEYroJbHUKA, OHEeHNBATh UX JUHEIHbIE pa3Mephl. BoIUMCasATh:
NEPUMETP TPEYTrOJbHUKA, IPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA;
IJIOIIAIb TPSIMOYTOJIbHUKA, KBaapaTa. M300paxkarTh
OCTPOYTOJIbHBIE, TPSIMOYTOJIbHBIE U TYMOYTOJIbHBIE TPEYTOJIbHUKH.
CTpouTh Ha HEIMHOBAHHOM U KJIeTYaTON Oymare KBajpar u
MPSIMOYTOJIBHUK € 33JJaHHBIMH JIJTUHAMH CTOPOH.

HccaenoBaTs cBOMCTBA NIPSIMOYTOJIbHUKA, KBAJIpaTa IyTeEM
JKCIIEPUMEHTA, HAOIIOJICHUS, U3MEPEHHUSI, MOJICIIUPOBAHHUS;
CpaBHHMBATh CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHUKA.
KoncTpynpoBath MaTeMaTH4ecKHe NPEAT0KEHHS C IOMOIIBIO
CBSI30K «HEKOTOPBIN», «ITH000M».

Pacno3snaBarb  WCTUHHBIE M JIO)KHBbIE  BBICKAa3bIBaHHUS O
MHOTOYTOJIbHUKAaX, IPUBOJAUTH NPUMePbI U KOHTPIPUMEPHI.
HccnenoBarh 3aBUCHMOCTD IUIOIIAM KBAIpaTa OT AJIMHBI €T0
CTOPOHBI.

Hcnonb30BaTh CBOKMCTBA KBAIPATHOM CETKU JJISI HOCTPOCHUS
¢buryp; pa3omBaThb NpsIMOYTOJIbHUK HA KBaIpaThl, TPEYTOJIbHUKY;
COCTABJSATH (DUTYPHI U3 KBAJIPATOB U MIPSIMOYTOJILHUKOB U HAXOUTh
UX IUIONIab, pa30uBaTh (PUTYpHI HA MIPSIMOYTOJBHUKHU U KBaAPATHI U
HaXOJUTh UX TUIOLIA/Ib.

BreipaxaTh BeTMUYUHY IUIOLIAU B Pa3JIMYHBIX €IMHUIIAX U3MEPEHUS
METPUUYECKON CUCTEMBbI MEp, HOHUMATh U UCI0J1b30BaTh
3aBHCHMOCTH MEX]1y METPUUYECKUMHU €IUHUIIAMU U3MEPECHUS

IUTOIIA /M.
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3HAKOMUTBCS ¢ NPUMEPAMHU PUMEHEeHHUs! [UI0IIAIU U IepUMeTpa
B IIPAKTUYECKUX CUTYaLUAX.

PemaTsb 3a1a4m u3 peasibHOM )KU3HU, NPEAIAraTh U 00CyKIaTh
pa3jM4HbIe CIIOCO0BI peIIeHus 3a1a4

JlecsiTuaHble 1poOu

38

JlecaTuuHas 3amucCh
npob6eii. CpaBHEeHHE

JECATUYHBIX IPOOEH.

JleiicTBus €
JECATUIHBIMU
TPOOSIMH.
Okpyrnenue

JECATUYHBIX IPOOCH.

Pemenne TeKCTOBBIX
3aJ1a4, CoACpIKAIIIX
npobu. OCHOBHBIE
3a/1la4yl Ha Jpoou

IIpeacTaBasTh AECATUUHYIO APOOH B BUJI€ OOBIKHOBEHHOW, YUTATh
U 3aNUCbIBATh, CPABHUBATH JICCATUYHbBIC IPOOU, MpeaIaraThb,
000CHOBBIBATH U 00CYKAATH CIIOCO0OBI YIIOPSAI0YMBAHHUS
JECATUYHBIX IPOOEH.

N3006pakaTh necsaTuyHbIC APOOH TOYKAMU Ha KOOPJAMHATHON
MIPSIMOM.

BoISIBASITH CX0ACTBA M PA3JIMYUS MPABII apu(PMETHISCKUX
NEHCTBUM C HATYPaTbHBIMH YUCIAMH U JIECATUYHBIMU APOOSIMHU,
OOBSICHATH UX.

BoinoaHAThL apudMeTHIecKre 1eHCTBUS C IECATUIHBIMU IPOOSIMU;
BBINOJHATH NPUKUAKY H OLIEHKY PE3YJIbTaTa BBIYUCICHUN.
IIpumMeHsThH cBOMCTBA apuMETUUECKUX ACHUCTBUI 151
palMOHATN3AIMY BBIYACICHUH.

IIpumeHATH NPABUIIO OKPYTJIEHUS JIECATUIHBIX APOOCH.
IIpoBoauTH McC/IeOBAHUS CBOMCTB IECITHYHBIX APOOEH, ONMUpasch
Ha YHMCJIOBBIE SKCTIEPUMEHTHI (B TOM YHUCJIE C TTOMOIIBHIO
KOMITbIOTEPA), BBIABUIATh TMIIOTE3bI U MPUBOJIUTH UX
000CHOBaHMS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O JPOOSIX,
NPUBOJUTH MPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUSA
Y OTPULIAHMS BBICKA3bIBAHMIA.
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PemaTh TekcTOBBIE 3a7a4u, COJEpKalUE APOOHbIE TaHHbIE, U Ha
HaXO0XEHHE YaCTH 1IeJIOT0 U LIEJIOT0 IO €ro YacTH; BBISIBJIATH HX
CXO/ACTBA U Pa3/IN4ms.

MopenupoBaTh X0J1 PEIICHUS 33/1a4H C TIOMOILBIO PUCYHKA, CXEMBI,
TaOJITUIIBL.

IIpuBoauTH, pa3déuparthb, OEHMBATH PA3JIMYHbIC PEIICHUS, 3aIIUCH
pEILIECHUI TEKCTOBBIX 3a]1a4.

OnepupoBaTh IPOOHBIMH YHUCIAMU B PEaTbHBIX JKU3HEHHBIX
CUTYyalusX.

Kputnyeckn oneHMBaTh MOJYyYEHHBIN PE3ynbTaT, OCYUIECTBIISTh
CaMOKOHTPOJIb, IPOBEPSIs OTBET HA COOTBETCTBHUE YCIOBHIO,
HAXOJUTh OLTHOKH.

3HAKOMHTBCS ¢ HCTOPUEH pa3BUTHS apuPMEeTHKU

Harnsannas reomerpus. Tena u
(bUTrypsl B IPOCTPAHCTBE

MHoOrorpaHHuKkH.
N3o6pakenue
MHOTOI'PaHHUKOB.
Mopenu

IIPOCTPAHCTBEHHBIX TEI.

[IpsamoyronpHbIT
napasuienenumnen, Kyo.
Pa3BepTku ky0Oa u
napajuiesienumnesna.
[IpakTuyeckas pabota
«Pa3BepTka kyOa».

Pacno3snaBaTrh Ha YepTexkax, pUCYHKaX, B OKPY/KAl0IIeM MUpe
OpSMOYTOJIBHBIN Mapaienenunesa, Kyo, MHOTOrpaHHUKH,
ONHUCHIBATDH, HCIIO0JIb3YS TEPMUHOJIOTHIO, OLICHMBATD JIMHEWHbIE
pa3Mepsl.

IIpuBoauTH NpUMepPHI 00BEKTOB PEATILHOTO MUPA, UMEIOLIHX
¢bopMy MHOTOTpaHHHKA, MPSIMOYTOJILHOTO Napalljiesenumnena, Kyoa.
HN300paxkaTh Ky0 Ha KjIeTUYaTON Oymare.

Hccnenosarsb cBoiicTBa KyOa, IPSMOYroJIbHOTO Napajuleenunesaa,
MHOTOTPaHHUKOB, UCIIOJb3ysd MoJienu. Pacnio3HaBaTh M
u300paxaTh pa3BEepPTKU KyOa 1 mapasijiesienumne/a.
MopaeaunpoBaTh Ky0 1 napaienenunesa u3 OyMmart v mpoanx
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O6bem kybda,
PSIMOYTOJILHOTO
napajuiesenumneaa

MaTepuasgoB, 00bACHATH CIOCO0 MOJCIUPOBAHMUS.

Haxoauth n3MepeHus, BHIYUCASATD TUIONIAIb TTOBEPXHOCTH; 00BEM
Ky0Oa, MpSIMOYTOJILHOTO MapaJijieyienuIea; HCcaea0BaTh
3aBHCHMOCTBH 00beMa Ky0a OT JUIMHBI €ro peOpa, BBIABUIATH H
000CHOBBIBATH TUIOTE3Y.

Habuaoaats 1 NPOBOAUTH AHAJTOTMH MEXY MOHATUSIMU TIONIAN
1 00beMa, IepUMETpa U IJIOIIAIU MOBEpXHOCTH. Pacno3HaBaTh
HUCTUHHBIE U JIOKHBIC BHICKA3bIBaHUS O MHOTOIPaHHUKAX,
NPUBOJAUTH MPUMEPbI U KOHTPIIPUMEPHI, CTPOUTH BbICKA3LIBAHUS
Y OTPULIAHUS BBICKa3bIBaHWM. PemiaTh 3a1a4u U3 peaibHOM )KU3HU

[loBTOpEeHue n 00001IEeHNE

10

IToBTOpEHNE OCHOBHBIX
MOHSATUN U METOJOB
Kypca 5 kiacca,
0000111eHne 3HaHU]

BbI4ucjasTh 3HaYEHUS BBIPAKEHUN, COAECPKAIUX HATYpaJIbHbIE
quclia, OOBIKHOBEHHBIC U JECATHUYHBIE IPOOH, BBITIOTHSITh
npeoOpa3oBaHMs YnCe.

Bei0upaTh cnocod cpaBHEHHUs YNCENl, BBIYMCICHUM, IPUMEHATH
cBOMicTBa aprpMETHUSCKUX IESHCTBUI IS pallMoOHATU3 AT
BBIYMCIICHUM.

OcymecTB/JISITh CAMOKOHTPOJIb BBIIIOJHAEMBIX ICUCTBHI U
CaMOIIPOBEPKY Pe3yJIbTATa BBIYUCICHUMN.

PemiaTh 3a1a4M U3 peasibHOMN KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHUS I PEIICHUs 3a/1a4 U3 JPYTUX yueOHBIX
IIPEAMETOB.

Pemate 3a1a4u pasHbIMH ClIOCO0AMHU, CPABHUBATH CIIOCOOBI
peleHus 3a1a4i, BbIOUPATh PALIMOHAJBHBIH CIIOCO0

OBHIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

170
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HaumenoBanue pazgena
(Temml) Kypca

KomnnuectBo
4acoB

OcHOBHOE coziepKaHHUe

OcHOBHBIE BUJIBI ACSATEILHOCTH O0yJarOLIUXCS

HarypasnbHable uncna

30

ApudmeTnaeckue
NeUCTBUSA

C MHOTO3HAYHBIMU
HaTypaJIbHBIMU
yucnamu. YuciaoBeie
BBIpaKEHUS, TTOPSIIOK
JICHUCTBUI,
HCIIOJIb30BaHHUE CKOOOK.
Okpyrnenue
HATypaJIbHBIX YHCEIL.
Jenurenu u kpaTHbIe
Yypcia; HanOOIbIINIA
OOIIHI IeTUTENh U
HaWMEHbIIIee o0IIIee
KpatHoe. JlenuMocTh
CYMMBI U
npousBeeHus. Jlenenue
C OCTaTKOM.

Pemenue TekcToBbIX
3aja4

BbinosHATh, apupMeTHyecKHue JeCTBUA C MHOTO3HAYHBIMHU
HaTypaJbHBIMU YHCIAMU, HAXOAUTH 3HAYEHUS YUCIIOBBIX
BBIpOXCHUH CO CKOOKaMH U 0€3 CKOOOK; BHIYMCIATH 3HAYEHUS
BBIPAKEHUH, COICPKAIIUX CTEIICHH.

BbInoHATH NPUKHUIKY U OLIEHKY 3HAYCHUN YHCIOBBIX
BBIPQKCHUH, MPUMEHATH MPUeMbl IPOBEPKHU PE3yJIbTaTa.
Hcnonb30BaTh NPU BHIYMCICHUSIX IEPEMECTUTEIBHOE U
COYETATEIBbHOE CBOMCTBA CIOKEHUS U YMHOKECHUS,
pacnpeenuTeIbHOE CBOMCTBO YMHOXKEHUS OTHOCUTEIBHO
CJIO)KEHUsI, CBOMCTBA apudMeTuueckux nericteuii. McciaenoBarb
YHUCJIOBBIE 3aKOHOMEPHOCTH, MPOBOJUTH YUCIOBBIE SKCIIEPUMEHTHI,
BBIIBUI'aTh U 000CHOBBIBATH I'MIIOTE3bI.

DopMyJIMPOBATH ONPeEAEJIeHUs] ICIUTENS U KPAaTHOTO,
HanOOJIBIIIETO OOIIETro ESTUTENS 1 HAaMMEHBIIIETO OOIIEro KpaTHOTO,
MPOCTOTO U COCTABHOI'O YMCEIT; UCIIOJIb30BaTh 3TH MOHITHUS NIPU
pELICHUH 3a]1a4.

IIpuMeHAITH AJIrOPUTMBbI BHIUKCICHHUS HAHOOIBIIIEro 00IIEro
JIETTUTENS] 1 HAUMEHBIIIETO OOIIEro KPaTHOTO JIBYX YHCEIl, alTOPUTM
Pa3JIOKEHUS YKCiia Ha MpocThle MHOXUTENU. McciienoBaTh yCiIoBHs
JEIUMOCTH Ha 4 1 6.

Hccnenosars, 00cyx1aTh, GopmMmyMpoBaTh
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1 000CHOBBIBATH BBIBOJI O YETHOCTH CyMMBbI, IPOU3BEACHUS: IBYX
YETHBIX YUCEN, IBYX HEYETHBIX YHUCIIE, YeTHOTO U HEUETHOTO YHCEI.
HccaenoBarsb CBOCTBA JETMMOCTH CYMMBI U MPOU3BEICHUS YUCET.
IIpuBoaAUTH MpUMeEPHI YUCET C 3aJaHHBIMA CBOMCTBAMH,
pacno3HaBaTh BepHbIE U HeBEPHbIE YTBEPKICHUSI O CBOMCTBAX
YHUCell, ONMPOBEPraTb HEBEPHbBIC YTBEPKICHUS C IIOMOILBIO
KOHTPHPUMEPOB.

KoncTpyupoBaTth MaTeMaTH4eCKHE MPeAI0KeHHUsI C TTOMOIIBIO
CBSI30K «H», «HIIN», «ECIIH..., TO...».

PemaThb TEKCTOBBIC 3aJa4l, BKIIOYAIONINE MOHITHS JSIIMMOCTH,
apupMETHIECKUM CITOCOOOM, HUCITOIB30BaTh EPeOOp BCex
BO3MOHBIX BaApPUAHTOB.

MopeaupoBaTh X0/ PEIICHUS 3aa4u C IOMOIIBI PUCYHKA, CXEMBI,
TaOJTUIIBL.

IIpuBoauTH, pa30UpPaTh, OLEHUBATH PATUYHBIC PEUICHUS, 3aTUCU
pEIIEHU TEKCTOBBIX 3a/1a4.

Kpurnuyeckn oneHMBATH MOJTYYEHHBIN PE3YIbTAT, HAXOJIUTh
OIMOKH, OCYIIECTBISATh CAMOKOHTPOJIb, POBEPSIsl OTBET HA
COOTBETCTBHUE YCIOBUIO

Harnsagnas reomerpus.
[IpsiMble HA IIIIOCKOCTH

IlepnieHauKysIpHBIE
IIpsIMBIE.

[TapannensHbIe IpsSIMBIE.
Paccrosiune mexny

Pacno3HaBaTh Ha yepTekax, pUCYHKaxX CIydaud B3aUMHOTO
PACIIOJIOKEHHUS IBYX IIPSIMBIX.

MN300paxaTh ¢ MIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB HA
HEJIMHOBAHHOM M KJIeTyaTol Oymare JBe mepeceKarolmecs npsmele,
JIBE€ MTapajuIeiIbHbIE IIPSMBIE, CTPOUTD MPSMYIO,
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JIByMsI TOYKaMH, OT
TOYKH 10 TIPSAMOM,
JUIMHA MapIipyTa Ha
KBaJPAaTHOU CETKE

NEepPIEeHANKYIISIPHYIO TaHHOM.

IIpuBoaAUTH NpUMeEpPBI NAPAIEIBHOCTH

Y MIEPIEHIUKYJIIPHOCTH NMPSAMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIEHIUKYIISPHbBIE U
HapajuIebHbIE CTOPOHBI.

M300paxkaTh MHOTOYTOJIBHUKH C TApaJUIEIbHBIMHU,
MEePHEeHIUKYIIPHBIMA CTOPOHAMM.

HaxoauTthb paccrosiHue MEX]y IByMsl TOUKaMH, OT TOYKHU 10
OpSMOH, JUIMHY MTyTH HA KBAJPAaTHOU CETKE, B TOM YHCIIE HCIIONIb3Ys
undpoBbIe pecypChl

Jlpobu

32

OOBIKHOBEHHAs IpO0b,
OCHOBHOE CBOMCTBO
IpoOH, COKpaIecHue
npobeii. CpaBHEHUE U
yIOPSA0YNBAHUE
IpoOei.

Jecsatuunble n1podu u
METpHUUYECKasi CHCTEMa
Mmep. Apudmernueckue
JICUCTBUS C
OOBLIKHOBEHHBIMH U

ACCATHYHBIMUA I[pO6$[MI/I.

OTHOIIIEHHUE.

CpaBHMBATDH U YNIOPSAI0YMBATH Ip0oOU, BLIOMPATH CNOCO0
CpaBHEHHS IPOOeH.

IIpeacraBasATh JecITHYHBIC IPOOU B BHI€ OOBIKHOBEHHBIX APOOEH
U OOBIKHOBEHHBIE B BUJIE JICCITUYHBIX, HCIOJIb30BATh
IKBHMBAJIEHTHbIE MPEACTABJIEHUs TPOOHBIX YHCEI TP UX
CpaBHEHUH, NPU BHIYUCIICHUSX.

Hcnoab30BaTh JecATHUHBIE IpoOU IpH MpeoOpa30BaHUU BEIUYMH B
METPUYECKON CUCTEME MEP.

BoinoHaTs apudmeTnyeckue AecTBHs ¢ 0OBIKHOBEHHBIMU U
JECATUIHBIMU IPOOSIMH.

BoI1uucjasTh 3HaYCHUS BBIPAXKEHUM, COIePKAIUX OOBIKHOBEHHBIC U
JeCSITUYHBIE IPOOH, BBHITIONHATH MPeoOpa3oBanus Apodei,
BBIOMPATH CIOCO0, NPUMEHSATH CBOCTBA apUPMETHICCKUX
JEVCTBUH U1 PALMOHAIM3ALAN BBIYUCICHUM.

CocTaBJisAATh OTHOIIEHUS U IPOTOPLUU, HAXOAUTH
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Jlenenue B JTaHHOM
OTHOIICHHH.
Macita6, mponopiusi.
[TonsiTue npoueHra.
Brruncnenue nporeHTa
OT BEITUYNHBI U
BEJIMYUHBI 110 €€
TIPOIIEHTY.

Pemienne TeKCTOBBIX
3a/1a4, CoAepKaIInX
IpoOH U MPOLICHTHI.
[IpakTuyeckas pabota
«OTHOIIEHHE ITTUHBI
OKPY>KHOCTH K €€
TUaAMETPY»

OTHOLLIEHNE BEJINYMH, JEIUTh BEIUYNHY B JaHHOM OTHOUIEHUHU.
HaxoauTth 3KClIepUMEHTAJBLHBIM IIyTeM OTHOILICHHE JJIMHBI
OKPYKHOCTH K €€ TUAMETDY.

HNuTepnperupoBaTh MacmTad Kak OTHOIICHHE BEIMYMH, HAXOAUTH
MaciTal miaHa, KapThl U BBIYUCISATh PACCTOSHUSA, UCTIONb3YS
Macmrao.

OO0BACHATD, YTO TAKOE MPOLICHT, YIOTPEOIATH 000POTHI PEUH CO
CJIOBOM «ITPOLIEHT.

BoipamxkaTh IpOIEHTHI B IPOOSX U IpOOHU B MPOIEHTaX, OTHOIICHHE
JIBYX BEJIMYMH B MTPOLEHTAX.

BbI4ucasTh OPOLEHT OT YKCIIa U YUCIIO 0 €ro MPOLEHTY.
OKpyrasTh 1poOu U MPOIEHTHI, HAXOAUTH MPUOIMKEHUS YUCEIL.
PemaTp 3a1a4m Ha yacTH, MPOLEHTHI, MPOMOPLIHH, HA HAX0XKICHUE
Ipo6Ou (MIPOIIeHTa) OT BETUYHHBI ¥ BEJIMUUHBI 110 €€ Ipo0du
(mporieHty), 1podu (MpoIeHTa), KOTOPBIN COCTaBIsSET OJHA
BEJIMYMHA OT APYTOil.

IIpuBoanTH, pa3déuparthb, OEHMBATH PA3JIMUHbBIC PEIICHMUS, 3aMIUCH
pEILIEHUI TEKCTOBBIX 3a]1a4.

N3Baekath uHopManuio 13 TabIUIl U JUarpamm,
UHTEPIPETUPOBATH TAOJUYHBIE TaHHBIC, ONIPEACNATh HAMOOIbIIEE U
HaWMEHBIIIEE U3 MPEJICTABICHHBIX JAHHBIX

Harnsagnas reomerpus.
CummeTpus

OceBast cuMMeTpHS.
LlenTpanbHas

Pacno3snaBarh Ha uepTexax U M300paXeHUSIX, H300paxkaTh OT
PYKH, CTPOUTH C MIOMOIIbIO HHCTPYMEHTOB (pUrypy
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CUMMETPHUSI.
[TocTpoenne
CUMMETPHYHBIX QUTYP.
[TpakTuueckas pabota
«OceBasi CUMMETPUSD.
Cummetpus B
MIPOCTPAHCTBE

(0Tpe30K, TOMaHy0, TPEYTrOJbHUK, MPSIMOYTOJIbHHUK, OKPYKHOCTH),
CUMMETPHUYHYIO TaHHOW OTHOCUTEIBHO NPSIMOM, TOUKH.
HaxoauTh npuMepbl CHMMETPUU B OKPYXKAIOLIEM MUPE.
MopesmpoBaTth U3 OymMaru fise GUrypbl, CHMMETPUYHBIE
OTHOCHUTEJIBHO NIPSIMOIi; KOHCTPYMPOBATH '€OMETPUUECKUE
KOH(UTypaluu, UCOIb3Ysl CBOICTBO CHMMETPHUH, B TOM YHCIIE C
HOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBaTh CBOMCTBA U3YUEHHBIX (PUTYD, CBSI3aHHBIE C
CUMMETPHEN, UCTIOJIB3YS SKCIIEPUMEHT, HAOIIOICHHE,
MO/JIEJINPOBAHUE.

O00cHOBBIBATH, ONIPOBEPraTh C NOMOIIBI KOHTPIIPUMEPOB
YTBEPKJIEHUSI O CUMMETPHH (UTYp

BoipakeHus ¢ OykBaMu

[Ipumenenue OyKkB 1Jist
3aIUCU
MaTeMaTU4EeCKUX
BBIPAKCHUH U
MIPEUIOKEHUMN.
BykBeHHBIE BBIpaKEHUS
Y YUCJIOBbIE
MIOACTaHOBKH.
bykBeHHBIE paBEeHCTBA,
HaxO0KJICHHUE

Hcnoab30BaTh 0YKBBI 7151 0003HAYCHHS YHCEI, TIPU 3aMUCH
MaTEeMaTHUYECKUX YTBEPKJICHUM, COCTABISATh OYKBEHHBIC BBIPAKCHUS
M0 YCJIOBHIO 3aJ1a4H.

HccnenoBaTh HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCITOJIH30BaTh OYKBBI JIJIS1 UX 3aITHCH.

BoIunc/siTh 4nciIoBoe 3HaUCHNE OYKBEHHOTO BBIPAKCHHUSI TIPU
3a/IaHHBIX 3HAUYCHUSIX OYKB.

3anuceiBaTh GOPMYJIbI: IEPUMETPA U TJIOMIAIN NPSAMOYTOJIbHHUKA,
KBa/IpaTa; IJIUHbI OKPY>KHOCTH, TUIOLIAU KPYTa; BHINOJHATH
BbIUMCJIeHUd 110 5TUM popmynam. CocTaBiasaTs GopMyJibl,
BBIPAXKAIOLIUE 3aBUCUMOCTH MEXY BEJIMUUHAMU: CKOPOCTh, BPEMS,
paccrosiHue; 1IeHa,
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HEU3BECTHOT'O
KOMITOHEHTa. DOpMyJIbI

KOJIMYECTBO, CTOUMOCTbB; IPOU3BOJUTEIBHOCTD, BPEMSI, 00bEM
paboThI; BBIMOJIHATH BEIUMCIEHUS IO ATUM (HOpMYyJIaM.
HaxoauTh HEM3BECTHBIN KOMIOHEHT apU(PMETUIECKOTO
NEeHCTBUSA

Harnsagnas reometpus.
@urypsl Ha INIOCKOCTH

14

YeTsIpexyroyibHUK,
IPUMEPBI
YETBIPEX YT OJIbHUKOB.
[IpssAMOYTONBHUK,
KBaJlpaT: CBOMCTBA
CTOpPOH, YTJIOB,

nuaronaneu. Mamepenue

yrJIoB. Bubl
TPEYrOJbHUKOB.
[Tepumetp
MHOTOYTOJIbHUKA.
[Tnomans Gurypsl.
DopmyIisl IEpUMETPa U
IO
MPSIMOYTOJIbHUKA.
[TpubmmxenHoe
U3MEepeHue TIoIIaAu
¢uryp. IlpakTnueckas

N300pakaTh Ha HETMHOBAHHOM U KJIeTYaTOM Oymare ¢
YICIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB YETHIPEX YT OJIBHUKH C
3a/laHHBIMHU CBOWCTBAMM: C MapajljiebHbIMU, IEPICHIUKYISIPHBIMU,
PaBHBIMHM CTOPOHAMU, IPSIMBIMU YTJIAMU U JIp., PABHOOEIPEHHBIN
TPEYrOJIbHUK.

Ipepyarare 1 00CyKIaTh CIIOCO0bI, AJITOPUTMbI TIOCTPOCHHS.
HccaenoBaTh, NCTIONB3Ys SKCIEPUMEHT, Ha0JII0IEHHE,
MO/JICJINPOBAaHNE, CBOMCTBA MPSMOYTOJIbHUKA, KBajpaTa, pa3ouBaTh
Ha TPEYTOJIbHUKHU.

O00cHOBBIBaTH, ONIPOBEPraTh C NOMOIIbIO KOHTPIIPUMEPOB
YTBEPKICHUS O MPSIMOYTOJIbHUKE, KBaIpaTe, paclo3HABATh BEPHbIC
Y HEBEPHbIE YTBEPKIACHHUS.

M3MepsATH M CTPOUTH C MIOMOILBIO TPAHCIIOPTUPA YIJIBI, B TOM
Yyclie B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbl; PACIIO3HABATH
OCTpBI€, IPSIMbIE, TYTIbIE, pa3BEPHYTHIE yIibl. Pacmo3HaBaTh,
HU300paxkaTh OCTPOYTOJIBHBIN, IPSIMOYTOJIbHBIN, TYIOYTOJIbHBIH,
paBHOOEIPEHHBIN, pABHOCTOPOHHUI TPEYTrOJIbHUKHU.

Berumncasite nepuMeTp MHOIOYTOJIbHUKA, TUIOLIAAb
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pabora «Ilnomanp
Kpyra»

MHOT'OYT0JIbHHKA pa30MEeHNEM Ha IPSIMOYTOJIbHUKHU, HA paBHbIE
(Gurypsl, HICIIOJIb30BaTh METPUUECKUE €IUMHULIBI U3MEPEHMSI ITTUHBI U
IUTOLIA/IH.

Hcnouab3oBaTh NpUOJIHIKEHHOE H3MEpPEeHHe JJIHH

U IUTOLIAiel Ha KieTdaTtoil Oymare, NpuOIMKEHHOE U3MEpPEHNE
JUIMHBI OKPY>KHOCTH, IUIOIIAIN KpyTra

[{oJ10)KUTENBHEIE
1 OTpUIIATEIIbHBIC YUCTIa

40

[lenbie yncna. Moayib
4yHuCia, TeOMETpuYecKas

MHTEpIpEeTaus MOIYJIS.
YucnoBbie MPOMEKYTKHU.

ITonmoxxuteapHbBIC U
OTpUIATEIbHBIC YHCIIA.
CpaBHeHue
MOJIOXKUTCIBHBIX H
OTpUIATEIbHBIX YUCETL.
Apudmernyeckue
IEUCTBUSI

C TTOJIOKUTENBHBIMU U
OTPHUIIATEILHBIMH
YHCIIAMU.

Pemenune TeKCTOBBIX
3a7a4

IIpuBoAMTH NpUMeEPHI UCIIOIB30BAHUS B PEATBHOM )XKU3HU
MOJIOKUTEIBHBIX M OTPUIATEIIbHBIX YUCEIL.

HN300paxkaTh 1e/1bIe YUCIIA, TOJOKUTEIBHBIE U OTPULIATEIbHbBIC
YHUCIla TOYKAMU Ha YHACIIOBOM MPSIMOM, MCIOJIb30BATh YHCIOBYIO
NpsIMYIO JJ1s1 cpaBHEHUA uncell. [l puMeHsaTs, mpaBuJia CpaBHEHMUS,
YHOPSII0UMBATH IIEJIbIE YKMCIIa; HAXOAUTh MOAYJIb YHCIIA.
@opMyJIMPOBATH NMPABUJIA BHIYKCICHUS C MTOJOKUTEIBHBIMU U
OTpUIATEIbHBIMU YUCIAMH, HAXOAMTh 3HAYEHMSI YHCIIOBBIX
BBIPOXKECHUH, COJIEPKAIINX JEUCTBUS C TIOJIOKUTEILHBIMU 1
OTpUIATEIbHBIMU YUCIIAMH.

IIprMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHUS JJIs
mpeoOpa3oBaHUsl CyMM U TTPOU3BEICHUM
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[IpencraBieHne TaHHBIX

[IpssmoyronpHas
cUCTEeMa KOOpAUHAT Ha
IIJIOCKOCTH.
Koopaunats! Touky Ha
IUTOCKOCTH, a0cIycca u
opauHata. CtonbuaTsie
U KpYTOBbIE
JTUArpaMMBI.
[IpakTuyeckas pabota
«IToctpoenne
nuarpaMmmy. Pemenne
TEKCTOBBIX 3a]1a4,
COJIepIKaIuX JIaHHbIC,
IIPE/ICTABICHHBIC B
Ta0JIUIIaX U HA
TuarpaMmax

OOBbACHATH M WLITIOCTPUPOBATH MOHATHE TIPSIMOYTOIHHON
CUCTEMbI KOOPJMHAT Ha IIOCKOCTH, UCIIOJIb30BaTh TEPMUHOJIOTHIO;
CTPOUTH Ha KOOPJUHATHOU MJIOCKOCTH TOUKHU U (UTYPHI TIO
3a/IaHHBIM KOOPJUHATAM, HAXOAUTh KOOPIUHATHI TOUEK.

YuraTh CTOIOYATHIE U KPYTOBBIE AHArPAMMbl; HHTEPINPETHPOBATH
JTaHHBIE; CTPOMTH CTOJIOYATHIE TUATrPAMMBI.

Hcnoab3oBaTh HH(pOPMALUIO, TIPECTABICHHYIO B Ta0IHUIIAX, HA
auarpamMmax Jijisl pelieHusl TEKCTOBBIX 3aj1a4 U 3aJ1a4 U3 peajbHOu
KUZHU

Harnsanas reomerpus.
@urypsel B IpOCTPaHCTBE

IIpssMoyronpHbII
napasiesenume, Kyo,
npu3Ma, TUpaMua,
KOHYC, IWJIHHID, TIap U
chepa. U3obpakenue

Pacno3naBaTh Ha 4epTeKax, pUCYHKaX, OMUCHIBATH MMUPAMHUTY,
pU3MY, UIAIHHIP, KOHYC, ap, H300paxkaTh UX OT PYKH,
MO/1eJIMPOBATh U3 OyMaru, miacTHJINHA, TPOBOJIOKU H JIp.
IIpuBoauTH MPUMeEPHI 00BEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX
(opMBI HA3BaHHBIX TEII.

Hcnosib30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpO, TpaHb,
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MPOCTPAHCTBEHHBIX
¢duryp. [Ipumepsr
pa3BepToK
MHOTOTPaHHUKOB,
IWIMH]Ipa U KOHYCAa.
[IpakTuueckas padbota
«Co3nanue mojenei
IPOCTPAHCTBEHHBIX
buryp».

ITousarue o0bema;
€AMHUIIBI U3MEPEHUS
obbema. O0beM
IPSIMOYTOJILHOTO

napasuienenumnesaa, kyoa,

dhopmynel o0beMa

OCHOBaHUE, BBICOTA, PAJINYC U IUAMETP, Pa3BEPTKA.
N3yuaThb, UCTIONB3YS HKCIIEPUMEHT, HaOIIOACHIE, U3MEPEHNE,
MOJICJIMPOBAHKE, B TOM YHCIIE KOMITBIOTEPHOE, 1 OMUCHIBATH
CBOMCTBA Ha3BaHHBIX TEJl, BLIABJATH CX0/ICTBA H PA3JIHYHUA:
MEXIY TUPaMUJION U IPU3MOMN; MEXIY IIMJIUHIPOM, KOHYCOM U
[IaPOM.

Pacno3naBaTh pa3BepTKu Napajuienenumnesa, Kyoa, mpusmsl,
MUPAMHJIbI, KOHYCA, IMJIMHIPA; KOHCTPYHPOBATH JIAHHBIE TEJa U3
pa3BepTOK, CO3/1aBATh UX MOJIEIH.

Co3naBaTh Mo/1eJIM IPOCTPAHCTBEHHBIX (uryp (u3 oymarm,
MIPOBOJIOKH, TTACTUIIMHA U JIP.)

N3mepaTs HA MoedsiX: JJIMHB peOep MHOTOTPAaHHUKOB, TUAMET]
mrapa.

BoiBoauTh dopmy.y o0bemMa NpIMOYTOIBHOTO Mapaiesenurneia.
Boruncasts no gopmysiam: 00beM MPSIMOYTOJILHOTO
napajuienenumnesa, Kyoa; uCrojib30BaTh SAUHUIIBI U3MEPECHUS
00beMa; BBIYHCIASATH 00bEMBI TEJ, COCTABJIICHHBIX U3 KyOOB,
napaJuIeNieNuIe/[0B; PellaTh 3aa4i C PeaIbHBIMU JIAaHHBIMU

[ToBTOpEeHue, 0600IIEHNE,
CHCTEMATH3ALIH

20

[ToBTOpEHNE OCHOBHBIX
MHOHSATHUH U METOJI0B
KYpCOB 5 U 6 KJ1accoB,
00001IeHne

BoruucasiTe 3HaueHUS BBIPAXKEHUN, COICpIKAIIUX HATypabHEBIE,
TeJTbIE, TIOJIOKUTENBHBIC U OTPHUIIATEIIBHBIE YHCTa, OOBIKHOBCHHBIE U
JECATUYHBIE IPOOH, BHITIONHSATH IPEOOPa30BaHUS YHCE U
BBIPAKCHUM.

Bri0upaTh c1oco0d cpaBHEHUS YKCEll, BHIYUCICHUH,
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U CUCTEMATU3alUI
3HAHUU

NPUMEHATH CBOMCTBA apu(PMETHICCKUX JTCUCTBUN TS
palrOHaIN3aMHI BEIYUCICHUN.

PemaTh 3a1a4m u3 peasibHOMN KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUS IS PeLICHUs 3a]1a4 U3 PYTuX
MPEIMETOB.

Pematp 3a1a4u pasHbIMH ClIOCO0AMHU, CPABHUBATH, BHIOMPATH
CIoco0bI peuIeHUs 3aJauH.

OcyuiecTBISITH CAMOKOHTPOJIb BBIITOIHAEMBIX IEHCTBUN U
CaMOIIPOBEPKY pe3yNbTaTa BIYMCICHUN

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOT'PAMME

170
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OEJJIEPAJIBHASA PABOYAS IPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA» B 7-9
KJIACCAX

MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sSBISETCS OAHMM W3 OIMOPHBIX KypCOB OCHOBHOTO 00IIero odpa3oBaHHs: OHA
oOecreunBaeT U3y4eHHne APYrux TUCIUIUINH, KaK €CTECTBEHHO-HAYYHOT 0, TAaK K TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO JIJIsl IPOJIOJKEHUST 00pa30BaHMs U B TIOBCETHEBHON >KU3HH.
PazButne y oOydJaromuxcsi Hay4YHBIX MPEICTABICHUNH O TMPOUCXOXKACHUW H CYHTHOCTH
anredpanyeckux aOCTpakIuii, crmoco0e OTpakeHHs MaTeMaTHYECKOW HayKoil SBICHUNU U
NPOIIECCOB B TMPHUPOJE W OOIIECTBE, PONHM MAaTEMaTHYECKOTO MOJACTUPOBAHHS B HAYYHOM
MO3HAHWY U B TIPAKTHKE CIIOCOOCTBYET (OPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIIJICHUS,, HEOOXOIUMBIX IS aJlaliTallid B COBPEMEHHOM HHU(PpoBOM obiecTBe. M3yueHue
anreOpsl oOecreYnBaeT pa3BUTHE YMEHHS HAOII0AaTh, CPABHUBATH, HAXOIUTHh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JEHCTBUS U BBIBOJIBI, (hOpMYIHPOBaTh yTBepkaeHua. OcBoeHHne Kypca anredpbl obecrieunBaet
pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYalOIIUXCS: OHU HWCIONB3YIOT NEAyKTUBHBIE U
WHAYKTUBHBIC PAaCCYXICHHUS, 0000IeHNE U KOHKPETU3alNI0, a0CTparupoBaHue M aHaJIOTHIO.
OOyuenne anreOpe mpeArnojaracT 3HAYUTEIbHBIH OO0BEM CaMOCTOSITEIHHOU NESITEIHHOCTH
0o0yJarommxcsi, TOITOMY CaMOCTOATENbHOE pEHICHWE 3aJad  SBISIETCA — pealn3anueit
JeSITEeIbHOCTHOTO MPUHIIUIIA O0yYESHHUS.

B crpykrype mporpamMbl ydeOHOTO Kypca «AnreOpa» A OCHOBHOTO OOIIETO
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJepXKaTeIbHO-MeToau4eckue JuHum: «Yucna n
BBIUUCIICHUS», «ANreOpandeckue BBIPpAKEHUS», «YpaBHEHUS U HEpaBEHCTBa», «DyHKIMI».
Kaxmas u3 3TuX coaepkaTeTbHO-METOUIYECKIX JTHHUN Pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET
U3yUYEHUS Kypca, B3aUMOJCHCTBYS C APYTUMH €ro TUHUAMH. B X011 n3yuenus: yaeOHOTo Kypca
oOyyarommMmcs  MNPUXOJUTCS  JIOTUYECKH  pacCyXkJaaTh,  HCIIOJNb30BaTh  TEOPETHUKO-
MHOYKECTBEHHBIH SI3bIK. B CBSI3W ¢ 3THM B mporpaMMy y4eOHOTO Kypca «Anredpay BKIIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, ITPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYECKOTo
o0pa3oBaHUsi U CIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaroIIMMHCS OCHOB YHHBEPCAIbHOI'O
MaTeMaTH4ecKkoro si3bika. CoaepaTebHOW W CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca
«Anredpa» SIBISIETCSI €T0 UHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHUM «YuWcIa W BBIUMCICHUS» CIYXKHUT OCHOBOW JUIS JallbHEHIIETro
U3yYEHUS] MAaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS JIOTHYECKOTO MBIIICHUS,
(bopMHUPOBAHUIO YMEHHS MOJIb30BATHCS alITOPUTMAMHU, a TaKKe MPUOOPETEHUIO MPAKTHYECKUX
HaBBIKOB, HEOOXOJMMBIX ISl TIOBCEAHEBHOHM JKM3HU. Pa3BuUTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOT'O 00IIeT0 00pa30BaHUs CBS3aHO C PAIIMOHAIBHBIMU U UPPAIMOHAIBHBIMH YUCIIaMHU,
dbopMHUpOBaHHEM TIPECTABICHUI O ACWCTBUTEIBHOM YHCIE. 3aBEpPIICHUE OCBOCHHUS YMCIOBOM
JUHUU OTHECEHO K CpeHeMY 00I1eMy 00pa3oBaHUIO.
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Conepxxanve JABYX alreOpanueckux JHHUN - «AdreOpandeckue BBIPAKEHUS» U
«YpaBHEHUST W  HEPABEHCTBA»  CIMOCOOCTBYeT  (GOPMHUPOBAHUIO y  OOYyYarOUTUXCS
MaTEeMaTHYECKOro ammapara, HEoOXOJIMMOTO Ui pelIeHHs 3aJad MaTeMaTHKH, CMEXHBIX
MIPEIMETOB U TIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHMs
yueOHBIi  MaTepuall TPYNIUPYETCS BOKPYr  palMOHANBHBIX  BbIpakeHHW. AjreOpa
JIEMOHCTPUPYET 3HaUCHUE MAaTEMAaTUKH KakK sI3bIKa JUIsl TOCTPOCHUS MaTeMaTHUYECKUX MOJIEIeH,
OTIMCAHUS TIPOIIECCOB U SBJICHUM pealbHOTO Mupa. B 3amaum oO0ydeHus anredpe BXOIAT TaKKe
JalbHENIee Pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOJUMOTO, B YAaCTHOCTH, IS
OCBOCHHUS Kypca HWHGOPMATHKH, W OBJIAQJCHHEC HABBIKAMH JICIYKTUBHBIX PaCCyKICHUH.
[IpeobpazoBanue CUMBOJIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHHUsI, CIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Conmepxanue  (YHKIIMOHATBHO-TpPAQUUECKOW  JIMHUM  HAIENIEHO Ha  TOJy4YCHHE
oOy4armuMucs 3HaHUN 0 PYHKIMAX KaK BaKHEHIEH MaTeMaTHIeCKON MOJIEH JIJIsi OTTMCaHUS
U UCCJIEIOBAHUSI Pa3HOOOpPA3HBIX MPOIECCOB U SIBIECHUI B mpupojae u odmiectBe. M3ydeHue
MaTepualia CIIOCOOCTBYET DPa3BUTHIO y OOYYAIOMIMXCS YMEHHS HWCIIOJNb30BaTh pa3iHdHbIC
BBIPA3UTENIbHBIE CPEJICTBA SI3bIKA MATEMAaTHKU - CJIOBECHBIE, CUMBOJIMYECKHE, TpadudecKue,
BHOCHT BKJIaJ B (JOPMHUPOBAHUE TPEICTABICHUHN O POJIM MAaTEMATHKH B PA3BUTHH [IUBHIN3AIHH
U KYJIBTYPBHI.

CornacHo yueOHOMY TJIaHy B 7-9 Kiaccax u3ydaercs yaeOHbIN Kypc « AnreOpay, KOTOPBIi
BKJIFOYACT CIICAYIOIINE OCHOBHBIC paslenbl coaepkaHus: «Uucia ¥ BBIYHCICHHSY,
«AnrebpanvecKue BhIpAXKEHUSN, « Y paBHEHHS U HEPABEHCTBAY, « DYHKITUN.

OO11ee 4rco 4acoB, PEKOMEHIOBAHHBIX JUISI U3Y4eHHs Yd4eOHOro Kypca «Anredpay, - 306
yacoB: B 7 kiacce - 102 yaca (3 gaca B Hezento), B 8 kinacce - 102 gaca (3 gaca B Heneno), B 9
knacce - 102 gaca (3 yaca B Hezeno).

COIEPKAHUE OBYYEHMUSA

7 KIACC
Yucuaa v BIYUCTICHUS

Jlpobu OOBIKHOBEHHBIE W JCCATHYHBIE, MEPEX0]] OT OJHON (GOpMBI 3amucu Apodeit K
npyroi. [lonsaTue panoHaaIbHOTO YKCia, 3alUCh, CPABHEHUE, YIIOPSIA0YMBAHUE PALIMOHATBHBIX
yrcen. ApupMeTndeckue IeHCTBHS ¢ pallMOHAIBHBIMU YuciIaMu. Perenne 3a1a4 u3 peaibHOi
MPAKTUKU HA YaCTH, Ha APOOH.

CreneHb C HAaTypaJIbHBIM MOKa3aTeJeM: OINpeneseHue, npeoOpa3oBaHue BhIpAXKEHUI Ha
OCHOBE OTIpe/ieJIeHNs, 3anich O0bIINX yuceln. [IporeHTsl, 3amuchk MpoeHTOB B BUAE ApoOu 1
IpoOu B BHJIe POLEHTOB. Tpu OCHOBHBIEC 3a/1a4u Ha MPOLICHTHI, PEIICHHE 3a/1a4 U3 peajbHOM
MPaKTUKHU.

[TpuMeHeHNe TPU3HAKOB IETUMOCTH, PA3JI0KEHUE HA MHOKHUTENIN HATypajIbHbIX YHCEI.

PeanbHble 3aBUCMMOCTH, B TOM YHUCIIE MIpsiMasi U oOpaTHasi MPOMOPIUOHATIbHOCTH.
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AnreOpanyeckue BbIpasKeHHsI

[lepemennble, YUCIOBOE 3HAYEHHE BBIPAXKEHHS C MepeMeHHOM. JlomycTuMble 3HAYEHUS
nepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH MEXAY BEIMYMHAMU B BHAE (HOPMYIIHL
Boruucnenus o ¢popmynam. [IpeobpazoBanre OyKBEHHBIX BBIPAXKEHUM, TOXKIECTBEHHO PABHBIE
BBIpa)KEHUS, MpaBUiia MpeoOpa3oBaHus CYMM U MPOU3BEACHHM, IPaBUIa PACKPBITUS CKOOOK U
MPUBEICHUS TOJJOOHBIX CIaraeMbIX.

CBoiicTBa CTEMEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

OpnHounensl 1 MHOrOwIeHbl. CTeneHb MHorowieHa. CloxeHue, BHIYUTaHHE, YMHOKEHUE
MHOTOYWIeHOB. DOpMyIBI COKPAIIEHHOTO YMHOXEHHMS: KBaJpaT CyMMBbI M KBajapaT pa3sHOCTH.
dopmyna pasHOCTH KBapaToB. Pa3iokeHne MHOTOUJICHOB HA MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUs, IpaBuUiia MpeoOpa3oBaHusl YpaBHEHUs, paBHOCUIBHOCTh
YPaBHCHUU.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHCIO KOPHEW JMHEWHOIO YpaBHEHUS,
pelIeHre JTUHENHBIX ypaBHeHUH. CoCTaBJI€HHE ypaBHEHUH IO YCJIOBHMIO 3aj1adyu. PemieHune
TEKCTOBBIX 33/1a4 C IOMOILBIO YPaBHEHUM.

JIuneitHoe ypaBHEHHE C ABYMs NEpPEMEHHbIMU U ero rpaduk. Cucrtema ABYX JMHEHHBIX
ypaBHEHUI C JAByMs NepeMEHHbIMH. PelleHue cucTeM ypaBHEHMH CIIOCOOOM IOACTaHOBKHU.
[IpuMmeps! pemeHns TEKCTOBBIX 3a1a4 ¢ IOMOIIBI0 CHCTEM YPAaBHEHUI.

DOyHKUUA

Koopannara touku Ha npsmoi. UucnoBbele mpoMexXyTKH. PaccTtosiHue Mexnay AByMs
TOYKaMH KOOPAMHATHOM MPSIMOM.

[IpsimoyronpHast cucreMa koopauHat, ocu Ox u Oy. AlGciucca M opAuHaTa TOYKMA Ha
KOOpAMHATHOW miockocTH. Ilpumepsl rpadukos, 3agaHHbIX (opmyiaamu. UteHue rpagukoB
peanbHbix 3aBucuMocTeil. Ilonstue @ynkuuun. [padux ¢ynxuuu. CBoiicTBa (QyHKUUH.
Jluneitnas Qynkuus, ee rpaduk. ['paduk Gynknun y = [x|. I'padudeckoe pemieHne JTMHEHHBIX
YPAaBHEHUU U CUCTEM JINHEWHBIX YPaBHEHUM.

8 KJIACC
YucJia 1 BBIYUCIEHUS

KBanparseiii kopenb u3 uucina. [loHstue 00 wuppanuoHaabHOM 4YHcHe. JlecaTudHbie
npUOIHKEHHs] UpPaIlMOHANFHBIX yKcell. CBOMCTBAa apu(METUUECKUX KBaIPATHBIX KOPHEH U MX
NPUMEHEHHE K MPeoOpa30BAaHUIO UYWCIIOBBIX BBIPAKEHUW W BBIYUCICHUSAM. [[eHCTBUTENBHBIC
4JHcia.

CreneHsb ¢ 1eIbIM TOKa3aTesieM U ee cBoiicTBa. CTaHIapTHAs 3alIMCh YHCIIA.

AJreépanyecKkue BbIpasKeHHs
KBanpaTHBIi TpexuiieH, pa3ioKeHHe KBaJpaTHOTO TPEXWICHA Ha MHOKHTEIIH.
Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anredOpamveckoi npodu. Croxenwue,
BBIYMTAHHE, YMHOXCHHUE, JCIICHUE alreOpandecKux ApoOeil. PanmoHanbHbIe BBIPAKCHUS U UX
npeoOpa3oBaHue.
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YpaBHeHUs 1 HEPABEHCTBA

KBanpatHoe ypaBHeHHe, QopMmyla KOpHEW KBaJpaTHOTO ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUN, CBOASAIIMXCS K JHWHEHWHBIM W KBaApaTHBIM. I[Ipocrteimme apoOHO-
pPalMOHAIBHBIE YPABHECHMUS.

I'paduueckas uHTEpripeTalvs ypaBHEHUN C ABYMSI TIEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUU € JBYMsI MepeMeHHbIMU. [Ipumepsl pemieHus cUCTeM HEIMHEHHBIX YPaBHEHH C
JBYMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a7a4 anredpandeckuM CrocoOoM.

UucnoBble HepaBeHCTBA W WX CBoWcCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCMIIBHOCTP HEpaBeHCTB. JIMHENHbIE HepaBEHCTBA C OJHON mnepeMeHHO. CucTemsl
JIMHEVHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DOyHKUUA

[Tonstue gpynkiuu. O0acTh ONpeneaeHUuss 1 MHOXKECTBO 3HaueHU QyHkuuu. CrocoObl
3alaHus QYHKITHA.

I'padux ¢ynkumuu. Yrenue cpoiictB ¢yHKuMuU 1o ee rpaduky. Ilpumepsr rpadukxon
(GYHKIMH, OTpaXKaIOIIMX pealbHbIe TPOLECCHI.

OyHKIUHU, ONUCHIBAIOLINE MPSIMYIO U OOpaTHYIO MPONOPLUUOHAIbHBIE 3aBUCUMOCTH, UX
rpapuku. Oynkuuu y = x?, y = x°, y =a1/x, y=H|. I'paduueckoe peuieHre ypaBHEHUH U CUCTEM

YPaBHEHHUU.

9 KJIACC
Yuciia v BBIYMCICHUS

PanrionanbHple yncia, UppaloHaIbHbIE YUCIa, KOHEYHbIE U OCCKOHEYHBIC JIECSITHUYHbBIC
npoOru. MHOXKECTBO JCHCTBHUTEIBHBIX YHCEN, JEHCTBUTEIBHBIC YHCIA KaK OCCKOHEUHBIE
NecATUYHbIE  JpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JIEUCTBUTEIIBHBIX YHMCENI U KOOPJIMHATHOM MPSMOIL.

CpaBHeHUE ACHCTBUTENBHBIX YHUCEN, apupMeTHYecKue ACUCTBUS C JEUCTBUTEIbHBIMU
YHUCIIAMU.

Pa3mepb1 00beKTOB OKPYXKAIOIIETO MUPA, [UTUTEIILHOCTH MTPOIIECCOB B OKPY’KAOIIEM MUPE.

[TpubnmkeHHOe 3HAYCHHE BEJIUYMHBI, TOYHOCTHh MpUOMDKeHHs. OKpyrieHUEe Yucel.

HpI/IKI/I)IKa " OLICHKA PE3YyJIbTAaTOB BBIUMCIICHUH.

YpaBHeHUs M HEPABEHCTBA

JluneriHoe ypaBHeHuUE. Pelienne ypaBHEHNM, CBOASAIINUXCS K JIMHEUHBIM.

KBagpartHoe ypaBHeHue. PemieHne ypaBHeHM, CBOAAIINXCS K KBaApaTHBIM. bukBagpaTtHoe
ypaBHeHue. [IpuMepsl peleHnst ypaBHEHUM TPETbEW U YETBEPTON CTEICHEW pa3jIoKEHUEM Ha
MHOKHUTEIH.

Pemenne  npoOHO-panMoOHaNbHBIX ~ ypaBHEHHUW.  PelieHne  TeKCTOBBIX  3aAay

a.]'IFe6paI/I‘IeCKI/IM MCTOJOM.
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VYpaBHEeHHE C ABYyMs NMEPEMEHHBIMH M ero rpaduk. Pemenne cucteM ABYX JTHMHEHHBIX
YpPaBHEHUH C JByMs IIEpEMEHHBIMH. PellleHHe cucTeM ABYX YpaBHEHUH, OJHO M3 KOTOPBIX
JUHEWHOe, a Apyroe - BTOpoil creneHu. ['paduueckas uHTEpHpeTanysi CUCTEMbl YPaBHEHUN ¢
JIBYMs IEPEMECHHBIMH.

Penienne TeKCTOBBIX 3aJa4 anredpaniyeckuM crocoOoM.

YucoBele HEPaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEWHBIX HEPABEHCTB C OJHOM IIEpEMEHHOM. PelleHne CuUCTEM JMHEHHBIX
HEpaBEHCTB C OJHOM mepemeHHOH. KBanparHele HepaBeHcTBa. I'paduueckas mHTeprperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IByMsI IEPEMEHHBIMHU.

DOyHKIUHA

KBagparnunas ¢ynkuus, ee rpadux u cpoiictBa. [lapaGona, KoOpAMHATHI BEPIIUHBI
napaboJIbl, OCb CUMMETPHH MapaloJIbL.

I'paduxu ynkuuii: y —xx, y =kx + b, y =-, y =X,y = X, y = |X|, U UX CBOMICTBA.
YucnoBblie MOCJIeI0BATEILHOCTH U NPOIPECCUH

[TonsATHE YKUCITOBOM MOCIEAOBATENBHOCTH. 3aJaHUE MOCIIEIOBATEIBHOCTH PEKYPPEHTHON
dbopmyoit u popmyoit /1-ro uieHa.

Apudpmernueckass U reomeTpuueckas nporpeccud.  ®Popmynsl  /l-ro uneHa
apu(MeTH4eCKON U reOMETPUUYECKOM MPOrpeccHil, CyMMBI MEPBBIX /1 YICHOB.

N300paxkeHue 4ieHOB apu(pMETHUECKOM M TeoOMETpHUYECKOM Mporpeccuii TOYKaMu Ha
KOOPJWHATHOW INTOCKOCTH. JIMHENHBIN U SKCIIOHEHIHAIBHBINA POCT. CII0KHBIE IPOLICHTBI.

INNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHBIE pe3ynbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca «Airedpa» K KOHILY
oOyudeHus B 7 KkJacce.

Yucsia u BIYUCJICHUS

BbInonHATh, coderas yCTHble M NUChbMEHHBIE MpPUEMBbI, apudmeTrueckue IeUCTBUS C
palMOHAJIbHBIMU YUCIIAMMU.

Haxoauth 3HaueHUs YUCIIOBBIX BBIPAKEHHH, MPUMEHSATh pa3HOOOpa3Hble CHOCOOBI U
IpUeMbl BBIYMCIICHUS 3HAYEHUH JPOOHBIX BBIPAXKEHUH, cojAepKallluX OOBIKHOBEHHBIE U
JeCSITUYHBIE IPOOH.

[lepexoauTh OT OHOM (OPMBI 3aNMUCH YHCET K APYroil (mpeoOpa3oBhIBaTh AECCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUHYI, B YacTHOCTU B OECKOHEUHYIO
JECSATUIHYIO IPOOB).

CpaBHMBATH U yHOPAI0YMBATh PALlOHAIBHBIE YHCIIA.

OKpyriTh yncia.

BBINONIHATD NPUKHUIKY U OLEHKY PE3yJbTaTa BBIYMCICHUM, OLIEHKY 3HAYEHHMH YMCIOBBIX
BBIpa)KCHUI. BBINIOJIHATE 1EMCTBUSA CO CTENEHSIMU C HATYpaJbHBIMU [TOKA3aTEISIMHU.
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HpI/IMeHHTL IMMPU3HAKU ACITIUMOCTH, PA3JIOKCHUC HAa MHOXKUTCIIN HATYPAJIbHBIX YHUCCII.

Pemarn MMPAKTUKO-OPUCHTUPOBAHHBIC 3aJa4dM, CBA3dHHBIC C OTHOIICHUCM BCJIWYHNH,
IMPpOIIOPHHUOHAJIbHOCTBIO BEJIMYNH, IIPOLCHTAMU, HHTCPIIPCTUPOBATD PC3YJIbTAThI pCIICHUA 3a1a4
C yucToOM OI‘p&HH‘ICHHﬁ, CBSI3aHHBIX CO CBOMCTBaMU pacCMaTpuBaACMbIX 00BEKTOB.

AJiredpanyeckue BbIPaKeHU

Hcnonp30BaTh anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIPOLIecce
OCBOEHMsI y4eOHOT0 MaTepuania.

HaxonuTe 3HaueHns1 OYKBEHHBIX BBIPQXKEHUN MIPU 3aJaHHBIX 3HAUYCHUSIX EPEMEHHBIX.

BeinonHATe npeoOpa3oBaHusl LEJIOT0 BHIPAKEHUS B MHOTOUJIEH NMPUBEICHUEM MOJOOHBIX
CJIaraeMbIX, PaCKpbITUEM CKOOOK.

BBINOMHATE YMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha MHOTOYIIEH,
MPUMEHATH (POPMYJIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymecTBiIATh pa3ioKeHHE MHOTOYJICHOB HAa MHOXKUTENIM C IIOMOIIBIO BBIHECEHUS 3a
CKOOKHM 0OIIEro MHOXUTEIS, TPYINIIUPOBKU CIAraeMbIX, IPUMEHEHUs (OpMYJl COKPAIIEHHOIO
YMHOKECHUS.

[IpumensaTe mnpeoOpa3oBaHHMs MHOTOWICHOB Ui pELICHHUs pa3jMyYHBIX 3a7ad U3
MaTE€MAaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIBHON MMPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEH ¢ HATYypaJIbHBIMU MOKA3aTeIsIMU Ul IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

PemaTte nuHeliHbIE ypaBHEHHMS C OAHOM NEPEMEHHOM, IPUMEHSS MpaBUja INepexona OT
HCXOJHOIO YpPaBHEHHMS K DPaBHOCUIBHOMY eMy. IIpoBepsTh, SBIISIETCS 1M YHUCIO KOPHEM
YpaBHEHU.

[TpumMensTh rpadguueckre MeTOAbI IPU PELICHUN JTUHEHHBIX YPABHEHUN U UX CHCTEM.

[TonOupars mpuMepbI Map YUCEN, ABJISAIOMIMXCS PEIIEHUEM JIMHEWHOTO YPaBHEHUS C IBYMS
IIEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK JUHEHHOrO YpaBHEHUS C JByMS
MEPEMEHHBIMU, TOJIB3YACh IPaUKOM, IPUBOAUTH IPUMEPDI PELLICHUSI YPABHEHHUS.

Pemwats cucrembl IBYX JIMHEHHBIX YPaBHEHWM C JIBYMs IIEPEMEHHBIMU, B TOM 4YHCIIE
rpaduyecku.

CocTaBnsiTh M pelIaTh JUHEHHOE YpaBHEHHME WM CHCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBHUIO 33Ja4M, WHTEPIPETUPOBATH B COOTBETCTBHUU C KOHTEKCTOM 3aJa4u ITOJIY4EHHBIN
pe3yJbTar.

DyHKUNHA

N300pakaT Ha KOOPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpAMHATaM, JYy4Yd, OTPE3KH, HWHTEpBajbl, 3alHCHIBATh YKCIOBBIE IPOMEXYTKA Ha
anreOpanyecKoM s3bIKE.
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Otrmedarb B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJMHATaM, CTPOUTH
rpaduku TMHEeWHbIX GyHKIMA. CTpOUTh rpaduK QyHKIHUU Y =

OnuceiBaTh € MOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYMHAMU:
CKOpPOCTb, BpPEMs, PACCTOSIHUE, 1IEHa, KOJINYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTh, BpeMS,
00beM paboTHhL.

HaxoauTh 3HaueHre pyHKIMH 110 3HAYEHHUIO €€ apryMEeHTa.

[TonnMmaTh rpaguyeckuii coco0® mpejacTaBieHHs M aHaIW3a UHPOPMALUU, U3BIIEKATh U
MHTEPIPETUPOBATh MHPOPMALIMIO U3 IpaUKOB pPeaIbHBIX IPOLECCOB U 3aBUCUMOCTEH.

[IpenMeTHbIE pe3ysbTaThl OCBOCHMSI IPOTPAMMBbl y4EOHOIO Kypca K KOHIy oOydeHus B 8
KJ1acce.

Yuciaa 1 BBIYUCTIEHUS

Hcnonb30BaTh HaudalibHbIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIIBHBIX YHMCEN IS
CpaBHEHHUS, OKPYIJICHHS W BBIUYMCICHUN, M300paxkaTh JCHCTBHUTENIbHBIC YHCIa TOYKAMHU Ha
KOOPAMHATHOM MPSAMOM.

[IpuMeHATh TOHSATHE apUPMETUUYECKOrO0 KBAAPATHOTO KOPHS, HAXOAWTHh KBAJpPaTHHIC
KOpPHHU, UCIIOJNB3Yysl TPH HEOOXOAUMOCTH KaJbKyJIATOp, BBINOJHATH MpeoOpa3oBaHUs
BBIPKECHUH, COAEpKAIUX KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucy OONBIIMX U MaJbIX YHCENT C MOMOIIBIO JIECITHYHBIX JIpoOei u

creneneit yncia 10.

AJiredpanyeckne BbIPaKeHU

[IpuMeHSTh TOHSTHE CTEMEHW C IENbIM TO0Ka3aTesieM, BBIMOJIHATh MPeoOpa3oBaHUS
BBIpAXKEHUH, COJIEPKALIUX CTETIEHH C 1IEJIbIM ITOKa3aTeIIEM.

BrImonHATh TOXAECTBEHHBIE NMpPeoOpa3oBaHUs PAlMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
MpaBUJI ACHCTBUI HAJl MHOTOYJICHAMHU U alTeOpandyecKuMu APOOSIMH.

PacknanpiBaTh KBaipaTHBIN TPEXUJICH HA MHOXKHUTEIIH.

[TpumensTh TpeoOpa3zoBaHuUs BRIPAKCHUM I PEIICHUS PA3TUYHBIX 33/1a4 U3 MAaTEMATUKU,
CMEXHBIX NPEMETOB, U3 peaJbHON MPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHeHbIE, KBaJpaTHbIE YPABHEHUS U PALIMOHAIBHBIC YPAaBHEHUS, CBOASIINECS K
HUM, CHUCTEMBI IBYX YPABHEHUH C IByMs IEPEMEHHBIMU.

[IpoBOIUTH MPOCTENIINE UCCIECIOBAHNS YPABHEHUN U CUCTEM YPABHEHHUM, B TOM YHUCIIE C
NpUMEHEHHEeM TpapUUecKux MpeACTaBIeHUu (ycTaHaBIMBATh, WMEET JM YypaBHEHHE WU
CUCTeMa YpaBHEHUH pelIeHus], €ClIM UMEET, TO CKOJIbKO, U TIpoYee).

[Tepexoauts OT ciaOBECHOM (GOPMYIUPOBKM 3a7auu K ee ajreOpanydeckoil Mojenu c
IIOMOILBI0 COCTABJICHUSA YPAaBHEHUS WIM CHUCTEMBl YPAaBHEHHM, WHTEPIPETUPOBATh B

COOTBCTCTBHH C KOHTCKCTOM 3aaa4u HOHy‘IGHHBIfI pe3yiibTaT.
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[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIsi CPAaBHEHUS, OLIEHKH, PEIIaTh JUHEHHbIE
HEpPaBEHCTBA C OJHON MEPEeMEHHOM M MX CHUCTEMBbI, JaBaTh TPaPUUECKYI0 HIUTIOCTPAIUIO

MHOXECTBA peH_IeHI/Iﬁ HCPaBCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKIMHA
[ToHnMaTh U UCTIOIB30BATh PYHKIIMOHATIBHBIE IOHATHS U SI3BIK (TEPMHUHBI, CHMBOJIHMYECKHE
0003HaYCHMS ), ONIPEACIIATh 3HAaUCHUE (PYHKIIUH 110 3HAUCHUIO apTyYMEHTa, OTPEIeIsATh CBOMCTBA

byHKIMH TTO ee rpaduKy.
Crpouts rpaduku 351eMeHTapHbIX QYHKIMI BUAA:

y=y=x%y=x%y=y/A y = |X|, ONHCBIBATE CBOICTBA YHCIOBOM (YHKIIMH MO €€ rpaduKy.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS IPOTrpaMMBbl y4eOHOro Kypca K KOHILy oOydeHus B 9
KJ1acce.

Yuciia 1 BHIYUCICHUSA

CpaBHMBATh U yHOPsAI0YMBATH PALIMOHATIBHBIE U UPPALMOHAIBHBIE YUCIIA.

BoinonuaTh apupmMeTndyeckue AeUCTBUS C pallMOHAIbHBIMU YHCIaMU, COYETasl YCTHBIE U
[IMCbMEHHBIE IIPUEMBI, BBIITOJIHATH BEIYUCIICHUS C UPPALlMOHAIBHBIMU YUCIIAMHU.

Haxonuts 3Ha4eHUs CTENIEHEN C LIEJIBIMU [I0KA3aTeNIAMU U KOPHEH, BBIUUCIIATh 3HAYCHUS
YHUCJIOBBIX BBIPAXKCHUI.

OKpyryiATh NEVCTBUTEIBHBIC YMCIIA, BBINOJHATH MPUKUAKY PE3yJIbTaTa BBIYHACICHUH,

OLICHKY YHCJIOBBIX BBIPAXKECHUM.

YpaBHeHUs] M HEPAaBEHCTBA

Pewats nuMHENHBIE M KBaJApaTHBIC YPAaBHEHUS, YPAaBHEHHs, CBOJSIIMECS K HUM,
npocTeiime IpoOHO-paliOHaIbHbIE YPABHEHUS.

Pemate cucTteMbl qByX JMHENHBIX YPABHEHUM C IByMsl NIEPEMEHHBIMH M CUCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OAHO YPaBHEHUE HE SIBJISAETCS JTUHEHHBIM.

Pemate TekcToBblE 3ajaud  anreOpandeckuM CIIOCOOOM C IIOMOINBIO COCTaBJICHUS
YPaBHEHUs WA CUCTEMBI IBYX YPAaBHEHMI C IByMS IEPEMEHHBIMU.

[IpoBOAMTH NMPOCTENIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM UYHCIIE C
OpUMEHEHHEeM TpapuuecKux Mpe/CTaBlIeHu (yCTaHaBIMBaTh, WMEET JIM YypaBHEHHE WIIU
CUCTeMa YpaBHEHUH pelleHusl, €Clid UMEET, TO CKOJIbKO, U ITPOYEe).

Pemats nuHeliHble HEpaBEeHCTBAa, KBaJpaTHbIE HEPABEHCTBA, M300pakaTb peEIICHUE
HEPaBEHCTB Ha YHUCIOBOM IIPSMOM, 3alMCBIBATH PEIICHUE C IIOMOLIBIO CUMBOJIOB.

Pemate cucTteMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh peUICHUE CUCTEMbl HEPABEHCTB Ha YUCIIOBOM MPSIMOM,
3alUChIBAaTh PEMIEHUE C TOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELICHUN Pa3JIMYHBIX 3a/1a4.
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DOyHKUNHA
Pacno3znaBath (GyHKIIMU U3y4eHHBIX BUAOB. [l0Kka3bIBaTh CXEMaTUYECKU PACIIONIOKEHHUE Ha
KOOPIMHATHOM IIOCKOCTH rpadukoB GpyHKIMI BUaa: y = kx, y = kx + b, y =y = ax? + bx + ¢,

y = x5 y = y[x, y = |X| B 3aBHCHMOCTH OT 3Ha4€HHH KO3()(HUIMEHTOB, ONUCHIBATH CBOWCTBA

byHKIMIA.

Crpouth M U300paxkaTh CXEMATHYECKH TI'paUKu KBaApaTUUYHBIX (DYHKIMHA, ONUCHIBATH
CBOICTBA KBaJpaTUYHBIX (PYHKUUHI IO UX TpaduKaMm.

Pacno3naBate  kBajpaTHuHyio (QyHKOUIO 10 ¢opMmyjae, NPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUI U3 peaJbHOU KU3HH, (PU3UKU, TEOMETPHH.

YucioBble MOCJe10BaTeIbHOCTH U NPOTPecCH

Pacrio3naBath apupMeTHYECKyI0 M T€OMETPUUECKYIO MTPOTPECCUM MPU Pa3HBIX CIOCO0ax
3aJlaHusl.

BhINONMHATE BBIUKCICHUS C WCIHOJIb30BaHHEM (opMysa N-TO ujeHa apupMeTUdYecKoll u
TreOMETPUYECKON MPOTPECCHIA, CYMMBI MTEPBBIX I WICHOB.

N300paxaTh 4ieHbI MTOCIEA0BATEIIBHOCTH TOYKAMH Ha KOOPJUHATHOMN TIJIOCKOCTH.

Pemmats 3amaun, cBsI3aHHBIE C YUCIOBBIMU TIOCIEA0BATEILHOCTSIMH, B TOM YHCIIE 3a7]a41 U3
peaNbHOM KU3HU (C UCTIONB30BAaHUEM KATBKYJISITOPA, HU(POBBIX TEXHOIOTHIA).
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7 KJIACC
HaumenoBanue paznena | KomuuectBo OCHOBHBIC BUJIBI IEATETHHOCTH 00 YIAFOTIIHXCS
OcHOBHOE cojiep>KaHue
(Temsl) Kypca 4acoB
Urcna 1 BRIYUCIICHHUS. 25

PamyonanbsHbIe yncia

[lonsiTHE paMOHAIBHOTO
yucia. ApupmeTnieckue
NENCTBUA C
palroOHaIbHBIMHU
yuciamu. CpaBHeHue,
yHOpsI0YMBaHUE
palMOHAIBHBIX YUCET.
Crenenp

C HaTypaJbHbIM
nokasareneM. Pemenne
OCHOBHBIX 3a/1a4 Ha
IpoOH, MPOLIEHTHI U3
peaabHON IIPAKTUKH.
[Ipusnaku nenumocty,
pa3yIoKEHUs Ha
MHO>KHMTEN HATYpaJIbHbIX
yucel. PeasbHbie

CucreMaTH3MpoOBaTh U 000ramaTh 3HaAHUsI 00 OOBIKHOBEHHBIX U
NECATUYHBIX TPOOSX.

CpaBHMBATDH U YNIOPSI0YMBATH APO0HU, TPeoOpa30OBbIBas MpU
HEOOXOUMOCTH JCCATUYHBIE IPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JICCATUIHBIC, B YACTHOCTH B OECKOHEUHYIO
NECATUYHYIO POOb.

[IpuMeHsATH pa3HOOOpa3HbIe COCOOBI M IPHEMBbI BHIYHCIEHUS
3HAYeHM i JPOOHBIX BbIPAsKEHUI, COTEpKANTINX OOBIKHOBEHHBIE U
NIECATUYHBIE IPOOU: 3aMEHSTh MPU HEOOXOTUMOCTH JIECATUIHYIO
NpoObh OOBIKHOBCHHOW W OOBIKHOBEHHYIO JICCITHYHOM, TPUBOIUTH
BhIpaXKeHUE K (hopme, Hanboee y10O0HOM /il BRIYUCIICHUH,
peoOpa3oBbIBATH IPOOHBIC BEIPAKEHHUSI HA YMHOKECHHE U JICTICHHUE
NCCATUYHBIX IPOOCH K ACHCTBUAM C IEIBIMH YHUCITAMH.
IIpuBOAUTH YHCJIOBbIE U OYKBEHHbIE MPUMeEPbI CTETICHH C
HATypaJbHBIM MTOKa3aTeieM, OOBICHSS 3HAYCHUSI OCHOBAHUS
CTCTICHH M TTOKAa3aTells CTEIICHU, HAXOIUTh 3HAUCHUS CTEIICHEH BUIa
a" (a - mo0oe pallnoOHAIBHOE YHCIIO0, 71 - HATYPAJIBHOE YUCIIO).
[oHMMAaTh CMBIC]T 3aITUCH OOJIBIIIUX YHCEN C IIOMOIIBIO
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3aBHUCUMOCTH. [Ipsimast u
obOpaTHas
MPOIIOPIIMOHATHFHOCTH

NECATUYHBIX Ipo0elt u creneneid yncnia 10, npuMeHsITh UX B
peaIbHBIX CUTYaLIUSIX.

IIpuMeHATh IPU3HAKU JEIUMOCTH, PA3JIOKEHUS HA MHOXKUTEIU
HaTypaJIbHBIX YHCEIL.

Pemath 3a1a4u Ha YaCTH, IPOLICHTHI, TPOMOPIIMU, HA HAXOXKICHHUE
npo6u (MIPOLIEHTa) OT BETUYHHBI ¥ BEJIMUUHBI 110 €€ IpoOu
(porieHTy), n1podu (MpoIeHTa), KOTOPBIN COCTaBIsSET OJTHA
BEJIMYMHA OT JAPYTOil.

IIpuBoaANTH, pa3dupaTh, OEHNBATH PA3JIMYHbIC PEIICHUS, 3alIUCH
pEILICHUI TEKCTOBBIX 3a]1a4.

Pacno3HaBaTthb U 00BSICHATD, OMUPASICh HA OTPEICTICHUS, TIPSIMO
MPOMOPLMOHAIBHBIE U 00PATHO MPONOPIIMOHAIBHBIE 3aBUCUMOCTH
MEX/y BEJIMYMHAMU; MPUBOAUTH MPUMEPHI dTUX 3aBUCUMOCTEH U3
pEaNbHOTO MUPA, U3 IPYTUX YIEOHBIX MPEAMETOB.

PemiaTh mpakTUKO-OPUEHTUPOBAHHBIE 33/1a4W HA APOOH, TIPOIEHTHI,
MPSMYIO U 0OPaTHYIO MPOMOPIIMOHAIBHOCTH, IPOTOPIIUU

AnreOpanuecKkue BoIPaKCHHUS

27

BykBeHHBIE BBIpaKEHUSI.
IIepemeHnnsle.
JlonycTuMble 3HAaUEHUS

nepeMeHHbIX. DOpMyIIbL.

[IpeobpazoBanue

OBJaneTs anredpandyeckol TEPMUHOIOTUEH U CUMBOJIMKOM,
NPUMEHSATH €€ B [IPOLIecce OCBOCHMS Y4eOHOTro MaTepHara.
HaxoauTts 3HaueHNst OYKBEHHBIX BBIPAKCHUN MTPU 3aJaHHBIX
3HAUEHUSAX OYKB; BBIMOIHATH BBIYUCICHUS 110 (POPMYIIaMm.
BbINoJHATH TpeoOpa3zoBaHus 1I€JI0T0 BbIPaXKEHUSI B MHOTOUJIEH
NpUBEICHUEM MOTOOHBIX ClIaraéMbIX, PACKPHITHEM CKOOOK.
BbINOJHATH YMHOXKEHNE OAHOUYIEHA HA MHOTOUYJIEH
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OYKBEHHBIX BBIPKCHUM,
pacKpbITHE CKOOOK U
MIPUBEJICHUE MTOJOOHBIX
cinaraembix. CBolicTBa
CTEINEHHU C HATypaJIbHBIM
MOKa3aTeJIeM.
MHOro4JIeHBI.
Cnoxenue, BBIUYMTAHUE,
YMHOKE€HHE
MHOTOYJICHOB.

@opMyIIbl COKPALLIEHHOTO
YMHOXK€EHUs. Pa3znoxenue
MHOI'OYJICHOB Ha
MHOXKUTEITH

Y MHOTOYJICHa Ha MHOTOWIEH, MPUMEHSATh (OpPMYJIIbI KBaJpaTa
CYMMBI U KBaJIpaTa pa3HOCTH.

OcymecTBJSTh Pa3I0KEHNE MHOTOYWIEHOB Ha MHOKUTEIH IyTEM
BBIHECEHUS 32 CKOOKH OOIIEro MHOXKUTENS, MPUMEHEHUS (POPMYIIbI
Pa3HOCTH KBaJPaTOB, (HOPMYI COKPAILIECHHOT'O YMHOKEHHUSI.
[IpumeHsATH IpeoOpa3oBaHKEe MHOTOWICHOB ISl pEIICHHUS
pa3JIMYHBIX 33724 U3 MAaTEMAaTHKH, CMEXHBIX MPEIMETOB, U3
peaIbHOIN IPAKTUKH.

3HAKOMUTBCS C MCTOPHEH PA3BUTH MATEMATUKHU

ypaBHGHI/IH N HCPABCHCTBA

20

YpaBHeHue, paBuiIa
npeoOpa3oBaHUs
ypaBHEHUS,
PaBHOCHUIIBHOCTD
YpaBHEHUM.

JIuneliHoe ypaBHEHUE C
OIHOM NEPEMEHHOM,

Pemiars IMHENHOE ypaBHEHUE C OJHON NIEPEMEHHOM, IPUMEHAS
MPaBHJIA IIEpEX0a OT UCXOJIHOI0 YPABHEHUS K PABHOCHIIBHOMY
eMy 0oJjiee IpOCTOro BUA.

IIpoBepsATh, ABIISIETCA JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHU.
IloaOnpaTs NpuMepbI AP YUCE, SABISAIOIINXCS PEIIEHUEM
JIMHEHHOIO YPABHEHHUS C IBYMs IEPEMEHHBIMM.
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pELICHHE JIMHENHBIX
ypaBHEeHUH. Petienue
3a/1a4 ¢ IIOMOIIBIO
YPaBHEHHM.

JInHenHoe ypaBHEHHUE C
JBYMsI IEPEMEHHBIMU U
ero rpaduk. Cucrema
JIBYX JINHEUHBIX
YPaBHEHUU C IByMs
NEPEMEHHBIMU

CTponTh B KOOPAMHATHOM IIIOCKOCTH I'pauK JMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMHU; MOJIb3YSCh TPAPUKOM,
NPUBOAUTH NPUMEPBbI PELICHUS YPABHEHUS.

Haxoaurthb pemienure cucTeMsl ABYX JIMHEWHBIX YPAaBHEHUH C
JByMsI [IEPEMEHHBIMU.

CocTaBasiTh M pemIaTh YpaBHEHNUE WM CUCTEMY YPAaBHEHUU 110
YCIIOBUIO 3a/1a4yl, HHTEPIIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4 NIOJIyYE€HHBIN pe3yabTaT

KoopauHaTs! 1 rpaduKu.
DyHKIUU

24

Koopaunara Touku Ha
npsmoi. Yucnosble

MPOMEKYTKHU. PaccTosiHue

MEXKTY JBYMS TOUKaMH
KOOPAWHATHOU MPSIMOU.

[IpsamoyromnpHas cucrema
KOOpAUHAT Ha IJIOCKOCTH.

[Tpumeps! rpaduKoB,
3aJaHHbBIX (hopMyramMu.
UYrenue rpaduxos

N300paxkaTh Ha KOOPAUHATHOU MPSIMOM TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOPJAUHATAM, JIy4H, OTPE3KH,
MHTEPBAaJIbl; 3aIIUCHIBATh UX Ha aJIreOpanvyecKoM sI3bIKE.
OTrMedaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH

10 33/IaHHBIM KOOpAMHATaM; CTPOUTH IpapUKU HECITOKHBIX
3aBUCUMOCTEH, 3aJJaHHBIX (POPMYIIaMH, B TOM YHCJIE C ITOMOIIbIO
U (POBBIX TAOOpATOPHUHA.

IIpuMeHaTh, H3y4YaTh NPEUMYILIECTBA, HHTEPIPETHPOBATH
rpaduvecKuii cnocod MmpeCcTaBIeHUs U aHaJIN3a pa3HOO0pa3HO
KU3HEHHON MH(POPMALINH.

OcBauBathp noHsTHE QYHKIUH, OBIAJeBaTh (YHKINOHATIBHON
TEPMUHOJIOTUEN.

Pacno3naBarhb nuHeliHy0 QyHKIMIO Y = kx + b, ONMCHIBATh €€
CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUI
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PCaJIbHBIX 3aBUCUMOCTEH.

[lonsTne pyHkuuu.
['paduk QyHKIHN.
CaolicTBa (hyHKIHH.
JluneitHast QyHKIMS.
[locTpoenue rpaduxa
TMHEHON (QYHKLINU.

I'padux pynkmuum y =1

K03 puIneHToB k u b.

Ctpouthb rpaduku TUHEHHOU QYHKIIUN, QYHKITUU y = | IT .
Hcnoub3oBaTh HUGPOBLIE pecypehl s TOCTPOCHHS IpadUKOB
(YHKIUI 1 U3y4EHUsl UX CBOMCTB.

IIpuBoAUTH NpUMeEPBI TUHEHHBIX 3aBUCUMOCTEH B peaibHBIX
MPOIECCax U SBICHUSIX

[loBTOpEHue u 06001IEeHNE

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METOJO0B Kypca
7 Kiacca, 00001IeHHE
3HAHUM

Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0OBLI CPABHEHUS YUCEI,
BBIUMCIICHUH, TpeoOpa30BaHUil BbIpaKEHUH, pEelICHUs] ypaBHEHU .
OcymecTBJISATh CAMOKOHTPOJIb BBITIOJHIEMBIX ICUCTBUI U
CaMOIIPOBEPKY pe3yJibTaTa BBIUMUCICHUHN, TpeoOpa3oBaHuH,
IOCTPOEHUH.

PemiaTh 3a1a4M U3 peaibHOMN KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUS IS PEIICHUS 3a]1a4 U3 APYTUX
IIPEAMETOB.

Pemath TeKcTOBBIC 321a4H, CDABHUBATH, BBIOMPATH CIIOCOOBI
penieHus 3aaa4n

OBIIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

102
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8 KIIACC
HaumMmenoBauue pasnena KomunuecTtBo OcHOBHEBIE BHUbI ACATCIBbHOCTH 06yanOH_II/IXCH
OcHOBHOE coziepKaHue
(Tembl) Kypca 4acoB
Hucna 1 BBIYNCIICHUS. 15 KBanparHslii KOpeHb U3

KBanpaTHble KOpHU

yucia. [loustue 00

UppalMOHAILHOM YHCIIE.

JlecaTuuHbIe
MPUOJIMKCHHS

HMPPaLMOHAIBHBIX YHCEIL.
JlericTBUTENIBHBIC YUCIIA.

CpaBHeHue
JIEACTBUTEIIHHBIX YHCEL.
VpaBHEHHE BUJA X° = a.
CgoiicTBa
apru(pMeTUIECKUX
KBaJIpaTHBIX KOPHEM.
[IpeoGpa3oBanue
YHUCJIOBBIX BBIPAXEHUM,

COJIepXKalIUX KBaJIpaTHbIE

KOpHU

@®opmMyIMpPOBATH ONPeAeIeHHe KBaIpaTHOTO KOPHS U3 UKCIIa,
aprupMeTUIeCcKoro KBaipaTHoro KopHs. [IpuMeHsITH onepario
W3BJICYCHHS KBaJAPATHOTO KOPHS U3 YKCIIa, MCMOJIb3YS TTPU
HEOOXOIMMOCTH KaJbKyJIsATOpP. OUeHnBaTh KBaIpaTHbIE KOPHU
LEJIBIMU YUCIIAMU U IECATUYHBIMU JPOOSIMH.

CpaBHUBATH U YNOPSAA0YMBATH PALlMOHATIbHBIE U
MppallMOHAJIbHBIC YUCIIa, 3a[IUCAHHBIE C TIOMOINIbIO KBAPATHBIX
KOpHEM.

MceenoBaTh YpaBHEHHE X° = @, HAXOAUThH TOUHBIE U
npuOIMKeHHbIEe KOpHU ipH a > 0.

HccaenoBarsb cBOMCTBA KBAIPATHBIX KOPHEH, TPOBOAS YUCIOBBIE
AKCIIEPUMEHTHI C UCTIOJIB30BaHUEM KAIBKYISITOpa (KOMIIBIOTEPA).
Jloka3pIBaTh cBOMiCTBA apr(METUUECKUX KBAJIPATHBIX KOPHEH;
MPUMEHSITh UX JJI IpeoOpa3oBaHusl BhpakeHU. BhINOJHATH
npeodpa3oBaHus BEIPAKECHUM, COAEPKAIINX KBaJAPAaTHbIE KOPHHU.
BroipaxkaTh nepeMeHHbI€ U3 TEOMETPUICCKUX U (HU3UIECKUX
bopmy.

BoruucasiTe 3Ha4YeHHs BIPAKEHUHN, COIEpIKAIIUX KBAIpaTHbIE
KOPHH, UCTIOJIB3YS TTPU HEOOXOIUMOCTH
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KaIIbKYJIATOP.

Hcnoub30BaTh B X0O€ PELICHU 3aa4 DJIEMECHTapHbIE
MIpE/ICTAaBIIEHUS, CBA3AHHbBIE C IPUOIMKEHHBIMU 3HAYEHUSIMU
BEJINYUH.

3HAKOMHTBCH ¢ HCTOPHEH Pa3BUTHSA MaTEMaTUKU

Yucia 1 BEIYUCIICHUS.
CTereHsb C LETBIM
[MOKa3aTEIEM

CreneHsb ¢ 1eabIM
MOKa3aTeseM.
CrangapTHas 3a1uch
YHUCIa.

Pa3mepbl 00beKTOB
OKpYyaromiero mupa (ot
3JIEMEHTAPHBIX YaCTHIL JI0
KOCMHUYECKUX 0OBEKTOB),
JUTUTEIIBHOCTh MPOIECCOB
B OKpY>KaroIeM MUpe.
CBoiicTBa CTEINEHHU C
LIETTBIM TIOKa3aTesieM

DopMyIMpPOBATH OMpeAe/ieHre CTEIEHH C LIEIbIM MOKa3aTEIEM.
IIpencraBasaTh 3anuch OOJBIINX U MAJIBIX YUCEN B CTAHJAPTHOM
BHJIE.

CpaBHUBAThH 4KClia U BEJIMYMHBI, 3a[IUCAHHBIE C UCTIOJIb30BAaHUEM
crenenu 10.

Hcnonb30BaTh 3aUCh YUCET B CTAHAAPTHOM BHJIE IS
BBIPAKEHUS Pa3MEPOB 0OBEKTOB, JUIMTEITLHOCTH MPOIIECCOB B
OKPYKaroIlleM MUPE.

DopMyIMpPOBATH, 3alIUCHIBATH B CHMBOJIM4YECKOil popme 1
WLIIOCTPUPOBATH IPUMEPAMM CBOVWCTBA CTENECHHU C LIETBIM
IIOKAa3aTeJIeM.

IIpuMeHSITH CBOICTBA CTETICHH ISl PE0OPA30BAHUS BHIPAKECHUIA,
COZAEp)KAIIUX CTEIEHU C LEIbIM ITI0Ka3aresieM. BbINoJIHATH
AefCTBUS C YUCTIAMHU, 3aIMCAHHBIMU B CTAHIAPTHOM BU/JIE
(YMHOX€eHUe, ieJIeHue, BO3BEACHUE B CTEIICHb )

AnreGpanueckue BbIpaKeHHUS.
KBagpaTHbIi TpeX4IeH

KBanpaTHblii TpexXuJieH.
Pasznoxenue

Pacno3naBarnb KBaJIpaTHBIﬁ TPEXUIICH, YCTaHABJINBATH
BO3MOJXHOCTB €TI0 pPa3jIOKCHUA Ha MHOXHUTCIIN.
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KBaAPATHOTO TPEXYJICHA
Ha MHOXXHTCIIN

PaCKJIaIlblBaTB HAa MHOKHUTEIH KBaI[paTHBIﬁ TPEXUIICH C
HCOTPULIATCIbHBIM JUCKPUMHWHAHTOM

AnreOpandeckre BhIPaKCHHUS.
Anrebpanueckas 1poOb

15

Anrebpandeckas 1po0b.
JlommycTumble 3HAYCHUS
MIEPEMEHHBIX, BXOJISIINX B
anreOpandecKue
BbIpaxkeHus1. OCHOBHOE
CBOICTBO airedpanyecKkon
npobu. CokpaiieHue
Tpo0ei.

CnoxxeHue, BBIYUTAHUE,
YMHOKEHHUE U JIeJIeHNE
anredpanyeckux ApoOeH.
ITpeobpazoBanue
BBIPAKEHU U, COAECPIKALINX
anrebpanyeckue Apoou

3anuceIBaTh areOpanyecKue BhIpasKEHUsI.

HaxomauTh 001acTh onpenesaeHns palioHaIbHOTO BEIPAKEHMS.
BbINOJIHATH YHCIOBBIE TIOJCTAHOBKY M BHIYMCJIATH 3HAUCHUE
Ipo0Ou, B TOM YHCIIE C OMOIIBIO KalbKynaTopa. @opmMyJupoBaTh
OCHOBHOE CBOMCTBO anredpandeckoi ApoOu 1 NPUMEHSITh €ro s
npeobpaszoBanus ApoOeii. BoIMOJIHATH qeiicTBUs C
anreOpanueckumu 1poosimu. IlpumMeHATH NpeodpazoBaHust
BBIpQXXCHUH JJIS peIlIeHUs 3a/1a.

Beipaxath nepemeHnHble 13 Gopmyi (HU3HIECKUX,
reOMETPUYECKHX, OMUCHIBAIOIINX OBITOBBIEC CUTYAIHH)

56




denepanpHas pabouast mporpamma | Maremaruka. 5-9 kimaccel (0a30BbIH yPOBEHbD)

YpaBHEHUS 1 HEPABEHCTBA. 15

KBaaparHbie ypaBHEHHUs KBanpatHoe ypaBHeHnue. | Pacmo3naBaThb KBaJIpaTHbIC YpaBHEHUS.
Henonnoe xBanpaTHoe 3anucehiBaTh (popMysTy KOpHEH KBapaTHOTO YpaBHEHUS; peliaTh
ypaBHeHue. Popmyna KBaJpaTHble YPaBHEHUS - IIOJIHbIE U HernonHbie. IIpoBoauTh
KOpHEN KBaJpaTHOTO NpocTeHIe HCCIAEN0BAHUS KBAIPATHBIX YPaBHCHHM.
ypaBHeHus1. Teopema Pemiate ypaBHeHus1, CBOIAIINECS K KBAAPATHBIM, C IOMOIIBIO
Buera. npeoOpazoBaHuil M 3aMeHOM epeMeHHoi. Habaroaath u
Pemenne ypaBHeHui, AHAJIM3MPOBATD CBS3b MEXKY KOPHSAMHU U KO3 (DULIMEHTaMU
CBOJALIMXCS K KBaJ[paTHOI'0 YPaBHEHHS.
KBaJpPaTHBIM. ®opmyaupoBaTh TeopeMy Buera, a Takke 00paTHYIO - TEOpeMy,
[Ipocreiimme npoOHO- IIPUMEHATH 3TH TEOPEMBI I penieHus 3a1ad. Pemarh TeKcTOBBIE
paLoOHaIbHbIE 3a1a4M anredpanyeckuM CrocoOoOM: MePexXoIUTh OT CIOBECHOU
YpaBHEHUS. (bOopMyIUPOBKHU YCIIOBUS 3a/1a4M K aJIreOpandecKoil MOJENH MyTeM
Pelrenne TeKCTOBBIX COCTaBJICHUS YPABHEHHSI; PEILIaTh COCTABIICHHOE YPABHEHUE;
3a/1a4 ¢ IIOMOILBIO UHTEPIPETUPOBATH PE3YJIbTAT.
KBaJIpaTHBIX ypaBHEHUH | 3HAKOMHUTBLCH C HCTOPHUEi pa3BUTHUS alreOpbl

YpaBHEHHS 1 HEPABEHCTBA. 13

Cuctembl ypaBHEHUI

JIunelinoe ypaBHEHUE C
JBYMsI IEPEMEHHBIMH, €TI0
rpaduk, IpuMepbI
peLIeHNs YPAaBHEHUH B
LEJIbIX YUCIIaX.

Pemenne cucrem nByx
JIMHEWHBIX YPABHEHUH C
IBYMs

Pacno3HaBaTh JTMHEHHbBIE YPAaBHEHUS C ABYMS IEPEMEHHBIMH.
Ctpouts rpadyky TMHEWHBIX YPaBHEHU, B TOM YHCIIE HCHOJIb3YS
Hu(ppoBbIe pecypchl.

PazanuaTth napajuienabHbIe U IEPECEKAIOIINECS IPSMBIE TIO X
YPaBHEHUSM.

Pemiarb cucTteMsl 1ByX JIMHEUHBIX YPABHEHUU C ABYMs
NIEPEMEHHBIMU MTOACTAHOBKOW U CI0KEHUEM.

Pemate npocrenmme CUCTEMBI, B KOTOPBIX OAHO
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nepeMeHHbIMU. [Ipumepsr
pEILIEHUs CUCTEM
HEJIMHEHHBIX YPAaBHEHUM C
JIBYMS IIEPEMECHHBIMH.
I'paduyeckas
WMHTEpIpeTanus
YPaBHEHHUSI C JBYMS
IIEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPAaBHEHUM C
IBYMsI IIEPEMEHHBIMU.
Pemrenne TekcToBBIX
3a/1a4 ¢ OMOIIBIO CUCTEM
YpaBHEHUU

U3 YPaBHEHUI HE SIBIISIETCS JTMHEHHBIM.

IIpuBoauTh rpaguyecKyr0 MHTEPNPETALMIO PEIICHUS YPABHEHUS
C ABYMS IEPEMEHHBIMU U CUCTEM YPaBHEHUM C IBYMS
NEPEMEHHBIMHU.

Pemiath TeKcTOBBIE 321a4M AITeOPAanYECKUM CIIOCOOOM

YpaBHEHHUSI U HEPABEHCTBA.
HepaBenctBa

12

YucnoBsle HEPAaBEHCTBA U
HX CBOWCTBA.
HepagenctBo ¢ ogHoU
IIEPEMEHHOM.

JIuneliHble HEpaBEHCTBA C
OZHOM NEPEMEHHOU U UX
peuienue. Cuctemsl

DopmMyIMPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAMHATHOM NPSIMOM, I0KA3bIBATh
anreOpanvyecKku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a1a4.
Pemath JIMHEHBIC HEPABEHCTBA C OJHOM MEPEMEHHOM, U300paxaTh
pelleHrEe HEPABEHCTBA HA YHUCIOBOM NMpsIMOW. PemiaTb CUCTEMBI
JMHEHHBIX HEPABEHCTB, N300PaKaTh PEIICHNE CUCTEMbI HEPABEHCTB
Ha YUCJIOBOM MPAMOM
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JIMHEWHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX
pemienue. M3o6paxenue
peLIeHUs TMHEHHOT O
HEPaBEHCTBA U UX CUCTEM
Ha YKHCJIOBOU MPSIMOM

D yHKINN.
OCHOBHBIE IOHSTHS

[Tonsite GyHKIMM.
OO6nacTh onpeneneHus u
MHO>KECTBO 3HAYCHUI
¢dbynkun. Criocoosl
3aianus QyHKIUH.
['paduk GpyHKIUH.
CaoiicTBa (hyHKLINH, UX
oToOpakeHue Ha rpaduke

Hcnoab3oBaTh (yHKIMOHAIBHYIO TEPMHUHOJIOTHIO U CHMBOJIHKY.
Boruncaste 3HaueHus: QyHKIMMA, 3a1aHHBIX Gopmyaamu (Ipu
HE00XO0IMMOCTH UCHOIb30BaTh KAJIBKYJIATOP); COCTABJIATH

Ta0 MBI 3HAYEHUH QYHKIUY.

CTpouTth 1o Toukam rpapuku GyHKIU.

OnuceiBaTh cBOiicTBa QYHKIIUU HA OCHOBE €€ TpaduuecKoro
IpeJICTaBICHUS.

Hcnoab30BaTh GYyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U CHMBOJIMKY.
HccaenoBars npumepsl rpauKoOB, OTPaXaIOUUX pealbHbIe
IPOLECCHI U SBJICHUS.

IIpuBOoAMTL NpUMeEPHI IPOLIECCOB U SBJICHUH C 3aJaHHBIMU
CBOMCTBaMH.

Hcnonb30BaTh KOMIBITEPHBIE IPOTPAMMBI U1l IOCTPOCHHUS
rpa¢uKoB GYHKIMNA U U3yYEHHS] UX CBOHCTB
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D yHKIUN.
YucioBble pyHKIUN

UreHre u NOCTPOCHUE
rpauKoB PyHKITUH.
[Ipumeps! TpaduKoB
(yHKIUH, OTpaXKarOIINX
[peasbHbIE TPOIIECCHI.

D yHKIMU, ONTMCHIBAIOIIINE
MPsIMYIO U 0OpaTHYIO
POTMOPIIMOHATBHbBIE
3aBUCUMOCTHU, UX TPAPUKH.
['paduk pyHKUN

V=

dykmun y =y = X5, y
=y/x, ¥ = \x\; rpaduueckoe
pelieHne ypaBHEHUN 1

CHUCTEM YpaBHECHUU

HaxoauTs ¢ nomomb10 rpapuka GyHKIMN 3HAYEHUE OJJHOU U3
paccCMaTpHUBAEMBIX BEJIMYMH 10 3HAYEHUIO IPYTOM.

B HECoXkHBIX ciydasx BbIpaxkaTh (opMyJ10il 3aBUCHMOCTD
MEXy BEJTMYAHAMH.

OnuceIBaTh XapakTep U3MEHEHUS OQHOW BEJIMYHMHBI B 3aBUCUMOCTH
OT U3MEHEHMSI IPYTOM.
Pacno3naBaTh BU/bI U3y4aeMbIX (YHKIUH.

IHoka3pIBaTh cCXeMaTHYeCKH IIOJIOKEHUE HA KOOPIUHATHOU
nIockocTH rpadukos QyHKIMH BUAa: y = x%, y = x5, y =4x, y = |X|.

HUcnoab3oBaTh QYHKUNOHAJIBbHO-TPa(pUYECKHE NPEACTABICHUS
TUISl pELIEHUS] U NCCIIEI0BAHNS YPABHEHUM U CUCTEM YPaBHEHU.

I[IpumensTh HM(pPOBBIE pecypchl IS HOCTPOCHUS rPaPUKOB
byHKIHHA

[ToBTOpeHue 1 00001ICHNE

IToBTOpEHNE OCHOBHBIX
[MOHATUH U METOJIOB KYPCOB
7 1 8 KJ1accoB, 0000IIEHHE
3HAaHUU

Bei0upaTth, NPpUMEHATH, OLICHUBATH CIIOCOOBI CPAaBHEHUS YHCET,
BBIYMCIICHUH, TPe0Opa30BaHuil BRIpAKEHUI, pelIeHUs] YPaBHEHUH.

OcymecTBJISAITh CAMOKOHTPOJIb BBIIIOJHAEMBIX IEUCTBHUI 1
CaMOIIPOBEPKY pe3yibTaTa BEIYMCICHUH, TpeoOpa3oBaHuH,
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ITIOCTPOCHHM.

Pemarn 3aJavuu u3 peaHLHOﬁ KU3HU, IPUMCHATH
MATCMATUYCCKUEC 3HAHUA JJIA pCIICHHUA 3aaa49 U3 APYTUX MMPCaAMETOB.

Pemiath TeKCTOBBIE 3ajlavuu, CPABHHUBATD, Bblﬁl/lpaTb CIoco0bI
PCUICHUA 3a1a49U

OBLIEE KOJIMYECTBO 102
YACOB IIO [TPOI'PAMME
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9 KJIACC
HaumenoBanue paszaena (temsl) | KonnuectBo OCHOBHBIE BUJIBI ICATEIBHOCTH 00YYaOLINXCS
OcHOBHOE coziepKaHUE
Kypca JacoB
Yucna v BEIYUCIICHUS. 9

JleriCTBUTEIIBHBIC YHCIIa

PanmonasnbHble uncna,
HppaIMoHAIbHBIC YHCIIA,
KOHEUYHBIE U OECKOHEUHBIC
JECSATUYHBIE IPOOH.
MHoxkecTBO
JEHCTBUTEIIBHBIX YUCET,
JIEMCTBUTEINIbHBIC YNCIA
KaK OECKOHEUYHBIE
JIECATUYHBIE TPOOH.
B3anmHO ogHO3HAaUHOE
COOTBETCTBHE MEXKY
MHO>KECTBOM
JIEUCTBUTEIIBHBIX YHCEN U
MHOXECTBOM TOYEK
KOOPJAMHATHOU IPSMOU.
CpaBHeHue
JENUCTBUTENIbHBIX YHUCEIL,
apupMeTUIeCcKue

Pa3zBuBaTh npeacraBjeHUs O YACIAX: OT MHOXKECTBA
HATypAJIbHBIX YHCEJ A0 MHOXKECTBA JEUCTBUTEIbHBIX YUCET.
O3HAKOMHTBHCS C BO3MOYKHOCTBIO MPEICTABICHUS
JIEUCTBUTEIILHOTO YHCIIa KaK OECKOHEUHOU JAECATUYHOMN npodH,
NMPUMEHATH JISCATUYHBIC TPUOIMKCHHS PAalIMOHATILHBIX
MPPaLMOHAIBHBIX YHCEIL.

N300paxaTh A€CTBUTEILHBIC YHCIA TOYKAMU KOOPJIUHATHOMN
MIPSIMOM.

3anuceiBaTh, CPABHUBATH U YNIOPSAA0YUBATH JICHCTBUTEIbHbIC
YyHcia.

BbInoJHATH, cCOUeTast yCTHBIE U TUCbMEHHBIE TPUEMBI,
apudmeTnyeckue 1eiicTBUS C pallMOHATBHBIMH YHUCIIAMU;
HAXOAMTh 3HAYCHUS CTEIICHEH C LEJBIMU MTOKA3aTeIIsIMA U KOPHEH;
BBIYUCJIATH 3HAYEHHUS YUCIOBBIX BhIpakeHU. [loayunTs
NnpeAcTaBJeHue O 3HAYNMOCTHU JCHCTBUTEIIBHBIX YHCEIT B
MIPAKTUYECKOM JEATEIBHOCTH YEIOBEKA.

AHATU3MPOBATH M J1€JIaTh BHIBOJAbI O TOYHOCTH MPUOTMHKCHUS
JIEUCTBUTEIIBHOTO YUCJIIA IPU PEILICHUH 3a/1a4.

OKpyIJasATh ACHUCTBUTEIbHBIC YUCIIA, BHINOJHATH NPUKUIAKY
pe3ynbpTara BIYMCICHUHN, OLEHKY 3HAYEHUN
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YUCJIOBBIX BBIPOKCHHI.
JEHCTBHS C 3HAKOMUTBCSI C MCTOPHEH Pa3BUTH MAaTEMaTUKHU

JIEHCTBUTEIIBHBIMU
YUCIIaMU.

[TpubnuxeHHoe 3HaUCHUE
BEJIMYMHBI, TOYHOCTh
NpUOTMKEHHUS.
OxkpyriieHne Yncel.
IIpukuaka u orieHKa
pEe3yJIbTaTOB BHIYUCICHUN

YpaBHEHHS 1 HEPABEHCTBA. 14 OcBanBarth, 3alI0OMHHATH U IPUMEHATH rpaguYecKue MeTOAbI
YpaBHEHHUsI C OJJTHON IIEPEMEHHOMN JIuneliHoe ypaBHEHUE. IIPU PELICHUH YPAaBHEHUM, HEPABEHCTB U UX CUCTEM.
PerieHue ypaBHeHHIA, Pacno3naBathb 11ebie U IpOOHBIEC YPaBHEHHUS.

CBOIAINNXCA K JIAHECHHBIM. Pemiatp JuHeiiHbIEe B KBaJIpaTHbIC YPABHCHUA, YPABHCHUA,
KBaL[paTHoe YpaBHCHHC. CBOAAIIIMECA K HUM, HpOCTefIHIHe I[p06HO- palnOHAJIBHBIC

Pemienue ypaBHeHUH, YpPaBHEHMUS.

CBOJIAILIAXCS K IIpensaraTs BO3MOXHBIE CTIOCOOBI pellieHHsT TEKCTOBBIX 3a/1a4,
KBaJIpaTHBIM. 00Cy:K1aTh MX U peliaTh TCKCTOBBIC 33/]a4l PA3HBIMU
bukBanpartueie CII0CO0aMU.

ypaBHEHUSI. 3HAKOMUTBCS C MCTOPUEH Pa3BUTH MATEMATUKHU

[Ipumepsl perenus
YPaBHECHUU TPETHEU U
4ETBEPTOU CTETIICHEN
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pa3oKeHUEM HA|
MHOKUTEJIH. Pemienue
JTPOOHOPAITMOHATBHBIX
YPaBHEHHU.

Penienne TEKCTOBBLIX
3a/1a4 anreOpandecKum
METOJIOM

YpaBHEHHS 1 HEPABEHCTBA.
CucreMbl ypaBHEHUI

14

YpaBHeHUE C IByMsI
IIEPEMEHHBIMU U €TI0
rpaduk.

CucremMa qByX JTMHEMHBIX
YpaBHEHUU C IByMsI
IIEPEMEHHBIMU U €€
pewenue. Pemenue
CUCTEM JBYX YPaBHEHUH,
OJTHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe -
BTOPOM CTEIECHMU.
I'padpuueckas
MHTEpIpeTalus CUCTEMBI
YPaBHEHHUH C IBYMs
nepeMeHHbIMU. Penienue
TEKCTOBBIX

OcBauBaTh M NIPUMEHSATH [IPUEMBI PELIEHNS CUCTEMBI IBYX
JVHENHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU U CUCTEMBI JABYX
YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHEHHBIM.
Hcnoab3oBaTh QyHKIHOHANBHO-TpadUUECKHUE MPEACTABICHUS
JUIsL peLlIeHUs] U MCCJIeJ0BAHUSA YPABHEHUN U CUCTEM.
AHaJIM3MPOBaTh TEKCThI 32/1a4, pelIaTh UX alredpanyeckum
crocoOOM: MepexXouTh OT CIIOBECHON (POPMYIUPOBKU yCIOBHS
3aJa4i K anredpandeckoil MOy MMyTEM COCTABIICHUS! CUCTEMBI
YPaBHEHUI; pelIaTh COCTABICHHYIO CUCTEMY YPaBHEHUM;
HHTEPIPETHPOBATH PE3YJIbTaT.

3HAKOMUTBCS C MCTOPHEH PA3BUTHSI MAaTEMATUKHU
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3a/1a4 anreOpanyecKum

cnocobom
YpaBHEHUS 1 HEPABEHCTBA. 16 Yurarth, 3aNIMCHIBATh, IOHUMATh, HHTEPIPETHPOBATH
HepaseHcTBa HEpaBEHCTBA; UCIIOJb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
BbInoaHATh 1peoOpa3oBaHusl HEPABEHCTB, HCMOJIb30BATh /IS
npeoOpa3oBaHUs CBOICTBA YMCIOBBIX HEpaBeHCTB. Pacmo3HaBaTh
UUCIORBIE HEPABEHCTRA K JUHEWHBIE U KBaJ[paTHbIE HepvaBeHCTBa. Pemartp nuHeiinble
X CBONCTEA. HEpaBEHCTBA, CUCTEMbI JIMHEWHBIX HEPABEHCTB, CUCTEMBI
TuHeiHbIe HepapencTBa ¢ | FEPABCHCTE, BKIIOYAIONIX KBA/PATHOE HEPABEHCTRO, H PEIIaTh
OHO TIEPEMEHHO | HX UX; 00CYKAAaTh MOJIYYCHHbIC PEIICHUSI.
pemenye. CHETEMEI I/I306pa>icaTb pelileHI/Ie HEpaBEHCTBA U CUCTEMBbl HEPABEHCTB Ha
HHEHHHIX HepapeHeTs ¢ | ACTIOBOH MPAMOH, 3aNMMChIBATh PEIICHUE C TOMOLIbI0 CUMBOJIOB.
OHOI TIePEMEHHOM U HX PemaTh kBajipaTHBIE HEPABEHCTBA, UCMOJB3Ys Ipaduyeckue
pelIIeHHE. peJICTaBICHUS.
KBapaTHBIC HEPABEHCTRA OcBauBaTh M NPUMEHSATH HEPABEHCTBA NIPU PEILICHUU
M X pellieHEe. pa3IuYHbIX 33/1a4, B TOM YHUCJI€ IPAKTUKOOPUEHTUPOBAHHBIX
I'padmueckas
MHTEpIIpEeTaus
HEPABEHCTB U CUCTEM
HEPABEHCTB C JIBYMS
nepeMEeHHbIMU
OyHKIUN 16 KBanpatuunas pyukius, | Pacnmo3naBath BUIbl H3y4aeMbIX (YHKIUH;

ee rpaduK U CBOMCTBA.
[TapaGouna, KOOpaAUHATHI
BEPIIMHBI TapaboIIbl, OCh

WLTIOCTPUPOBATH CXeMATHYECKHU, 00bACHATH
pacrmosokeHrne Ha KOOPAUHATHOM MI0CKOCTH rpauKoB

K
QyHKumii Buga: y = kx, y =kx + b, y = —, y = X2,
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CUMMETPUHU NTapaOoIIbI.
['padpuku QyHKIHI:

V=xx,
y=xx+b, kK
=X
V=x%
V=x
V=Vx,y=MU

y=x%y=n/x, ¥y =|1|B 3aBUCUMOCTH OT 3HAUECHUI
K03((PUIIMEHTOB; ONMCHIBATH UX CBOMCTBA.

Pacno3naBaTh KBaJApaTHIHYIO QYHKIHIO TTO GopmyIe.
I[IpuBOAUTH NPpUMeEPHI KBAIPATUYHBIX 3aBUCUMOCTEH U3 peaabHOM
YKU3HU, (PU3UKHU, TEOMETPHUHU.

BoisiBaASITH 1 0000111aTh 0COOEHHOCTH Tpadrka KBaApaTHUHON
Gynxuu y = ax? + bx + c.

CTpouts u H300pakaTh cXeMaTHYECKH TPAPUKH KBAIPATHIHBIX
GyHKIMIL, 3a0aHHBIX POPMYTIaMH BHAA y = ax?, y = ax’ + (|, ¥ = a{x
+ pV-y = ax? + bx + c. AHAIM3HPOBATH M NPHMEHSTH CBOHCTBA
W3YYCHHBIX (PYHKIIHI [ X MOCTPOCHUS, B TOM YHCIIE C TTIOMOIIBIO
1 (POBBIX PECYPCOB

YucioBwie
IOCJIEIOBATEIHLHOCTH

15

ITonsiTEe yncnoBOM
MOCIIE/IOBATEIILHOCTH.
3agaHue
MOCJIC/IOBATEIILHOCTH
PEKYPPEHTHOM (POpMYyII0i 1
(bopMyIIOH JI-TO YJICHA.

Apudmerndeckas u
reoMeTpudecKas
MPOTPECCHH.

®opmyinsl /1-To dneHa
apu(pMeTHIeCcKOon

OcBanBaTh 1 NPUMEHSITH UHICKCHBIE 0003HAYECHHS, CTPOUTH
peuyeBble BICKA3bIBAHMSA C UCIIOJIb30BaHHUEM TEPMHUHOJIOTHUH,
CBSI3aHHOM C TIOHSATHEM I10CJIEIOBATEIHHOCTH.

AHaIM3upoBaTh HOPMYIy JI-TO WICHA MOCIEJ0BATEILHOCTH UIN
PEKYPPEHTHYIO (POPMYITY U BHIYUCISTH YWICHBI
TIOCJIeIOBATEILHOCTEH, 3aIaHHBIX STUMH (POPMYITaMHU.

YcTaHaBIMBATHh 3aKOHOMEPHOCTD B TIOCTPOCHHUH
MOCJIeI0BAaTEIbHOCTH, €CIIM BBHIITUCAHBI TIEPBbIE HECKOJIBKO €€
YJICHOB.

Pacno3naBath apupMETHUECKYIO H TEOMETPUUYECKYIO TPOTPECCUU
IpY Pa3HBIX CIIOCO0AX 3adaHUS.
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U TEOMETPUUYECKOU
IIPOTPECCUM, CYMMBI
MIEPBBIX 71 YICHOB.
N3o0paxeHue 4ieHoB
apudmeTrueckon u
reOMETPUYECKON
MPOrpeccuil TOUKaMU Ha
KOOpJIMHATHOM
IJIOCKOCTH. JIMHEHHBI
Y HKCIIOHECHINAIbHBIN
pocCT.

Co>xHBIE IPOLIEHTHI

Pematsp 3a1auu ¢ ucnonb3oBanueM Gpopmy /1-ro uieHa
apupMeTHIECKON U TEOMETPUUECKON IPOrPECCUid, CyMMBI IEPBBIX
1 YJICHOB.

MN300pakaTh wieHb! NOCIEA0BATEILHOCTH TOYKaMU Ha
KOOPJAWHATHOM TJIIOCKOCTH.

PaccmarpuBaTh npuMepbl NPOLECCOB M IBJICHUH 13 PEAIbHON
KU3HU, WLTIOCTPUPYIOLE U3MEHEHUE B apU(PMETHUECKOM
MPOrpeCcCUH, B TEOMETPUUECKON MTPOrpecCun; N300pakaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH I'pauUeCKH.

Pemats 3a1a4u, CBSI3aHHBIE C YUCIIOBBIMU
ITOCJIEIOBATENIBHOCTSAMHU, B TOM YHCJIE 34141 U3 PEATBHON KU3HU
C MCII0JIb30BaHUEM IIU(PPOBBIX TEXHOJIOTHH (3EKTPOHHBIX TaOJIHLI,
rpaduueckoro KanpKyssTopa  T.11.). Pemath 3a7a4n Ha ClIOXKHbBIE
IPOLEHTHI, B TOM YUCJIE 33Ja41 U3 peaIbHON MPAKTHKH (C
MCIIOJIb30BAHUEM KaJIbKYJISATOPA).

3HAKOMUTBCS C MCTOPHEH PA3BUTHSI MAaTEMATUKHU

[ToBTOpEeHue, 0600IIEeHNE,
cUCTEMATH3aIIUS 3HAHUN

18

Ywucna 1 BEIYUCICHUS
(3amuch, CpaBHEHHUE,
JICUCTBUS C
NEUCTBUTENLHBIMA
YHUCJIaMH, YUCJIOBAs
npsiMasi; MPOLEHTHI,
OTHOILIEHUS, IPOIOPLINH;

OnepupoBatrh NOHATHAMM: MHOXKECTBO, IIOJAMHOKECTBO,
oTiepanuy HaJl MHOKECTBAaMH; MCIOJIb30BATh Irpaduieckoe
IIPEACTABICHUE MHOXKECTB ISl ONIMCAHUS PEAIbHBIX ITPOLIECCOB U
SBJICHUM, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX PEIMETOB.
AKTYyaJIM3MpPOBaTh TEPMHHOJIOTHIO M OCHOBHBbIE 1CHCTBHS,
CBSA3aHHBIE C YMCJIAMM: HATYPAIBHOE YHUCIIO, TPOCTOE U
COCTaBHOE YMCJIA, JETUMOCTDb HATyPAJIBbHBIX
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OKpYTJICHHE,
NpUOIIKEHHE, OIICHKA;
pEIIeHHEe TEKCTOBBIX
3a1a4 apupMeTUIECKUM
CIIOCOOOM)

YuCell, MPU3HAKU JIETUMOCTH, 1I€JI0€ YUCII0, MOTYJIb YUCIIA,
OOBIKHOBEHHAs U JECATUYHAS IpoOU, CTaHIaPTHBIN BUJ YKCIIA,
apudMeTHICeCKUN KBaJAPaTHBIA KOPEHb.

BoinoaHATH AelicTBHS, CPABHUBATH U YIIOPSA0YMBATH YKCIIA,
MPEACTABIATEH YUCIIAa HA KOOPAUHATHON IPSAMOM, OKPYTJIATh YHCIIA;
BBITIOJIHSTHh NPUKUAKY M OI[€eHKY PE3yJIbTaTa BEIYUCICHUM.
Pemath TekcTOBBIE 3a1a4M apU(PMETHIECKUM CIIOCOOOM.
Pemath npakTuueckue 3a{a4u, COACPKAIINE MPOIECHTHI, TOJIH,
YaCTH, BBIPAKAIOIIUE 3aBUCUMOCTH: CKOPOCTH - BpEMS -
paccrosiHue, 1eHa - KOJIUYECTBO - CTOMMOCTh, 00beM pabOoTHI -
BpeMs - IPOU3BOIUTEIHLHOCTE Tpy/a. Pa3oupars peanbHbIC
KU3HEHHBIE CUTYyalluu, (POPMYJIUMPOBATH UX HA S3BIKE
MaTeMaTHUKH, HAXOAUTh PEIICHUE, TPUMEHSSI MaTEMaTHYECKUI
arrnapar, MHTEPNPeTHPOBATH PE3yJIbTaT

Anrebpanueckue
BBIPAKCHUS
(mpeobpazoBanue
anreOpandecKux
BBIPAKECHHUH, TOMTYCTHMBIE

3HAYEHHS)

OnepupoBaTh MOHSATHAMM: CTETICHD C IEJIBIM ITOKa3aTeIeM,
apuMeTHIECKHI KBaJpaTHBIN KOPEHb, MHOTOUJIEH,
anrebOpanyeckas 1po0b, TOKIECTBO.

BbINOJTHATH OCHOBHBIE /IeiCTBHS: BHITIOJHATH PACYETHI 110
dbopMynam, mpeoOpa3oBLIBATH LIEJbIE, APOOHO- palliOHATIbHBIC
BBIPA)KCHHUS U BBIPAKEHUS C KOPHIMH, PEaTH30BBIBATH
pa3iokeHne MHOTOWIeHA Ha MHOKUTEINH, B TOM YHCIIE C
UCTIOJIb30BaHUEM (OPMYJT pa3HOCTH KBAIPaTOB U KBAJApaTa CyMMBI

" pa3HOCTH; HAXOOUTH
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JOTYCTUMbIE 3HAUEHUS IEPEMEHHBIX I IPOOHO- palliOHAIbHBIX
BBIPAXKEHUM, KOPHEM.

MoaeaupoBaTthb ¢ TOMOIIBIO GOPMYIT peaibHbIE MPOIECCHI

U SIBJICHUS

OyHkuuu  (MOCTPOCHHUE,
CBOCTBa U3YYEHHBIX
bynximit;

rpaguueckoe pemeHue
YpaBHEHUM U UX CUCTEM)

OnepupoBath NOHATHUAMEU: QYHKIHUSA, TpaduK QYHKIINN, HYJIH
(GYHKITUH, POMEKYTKH 3HAKOTIOCTOSTHCTBA, IIPOMEKYTKH
BO3pacTaHwusl, YObIBaHUS, HANOOJIBIIICE U HAUMCHBIIIEE 3HAYCHUS
GyHKIUY.

AHAJTU3HPOBATh, CPABHUBATH, 00CYKIaTh CBOMCTBA (PYHKIINH,
CTPOUTH UX rpaduKH.

OnepupoBaTh NOHATHSIMM: TIPSIMAst POTIOPITUOHATILHOCTD,
oOpaTHasi MPOTIOPITMOHAIEHOCTh, JINHEHHAs (YHKITUS,
KBaJipaTU4Has QyHKIMsI, napadomia, runepooa.

Hcnoab3oBaTh rpaduKu s ONIPEAEIICHNS] CBOWCTB, ITPOLECCOB
Y 3aBUCUMOCTEH, JIJIS pEIICHUS 33]1a4 U3 IPYTrUX YIeOHBIX
PEIMETOB U peabHOU KU3HH;, MOAEJIMPOBATH C ITOMOIIIBIO
rpauKOB peajbHbIC MPOIIECCHI U SIBICHMS. BhIpakaTh
(opmyamMu 3aBUCUMOCTH MEXK/y BETUUHHAMHU

OBHIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJNEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS» B
7-9 KIIACCAX

MHNOACHUTEJIBHAS 3AIINCKA

['eomeTprs Kak OIMH U3 OCHOBHBIX Pa3JejOB IIKOJbHOM MATEMAaTUKH, UMEIOLINNA CBOECH
Lenbl0 00ECIeYnTh M3YYEHHE CBOMCTB M pa3MepoB (UIYp, MX OTHOUIEHHM M B3aWMHOE
PacCIIOJIOKEHNE, OMHMPAETCS Ha JIOTMUYECKYIO, JI0KAa3aTeJIbHYIO JHMHUIO. L[eHHOCTh H3yuyeHus
reOMETPUH Ha YPOBHE OCHOBHOI'O 00111er0 00pa30BaHus 3aKJII0YAETCS B TOM, YTO 00y4aroluics
YUUTCSI TPOBOJUTH JOKA3aTENIbHBbIE PACCYKIECHHS, CTPOUTH JIOTUYECKHE YMO3AKIIOYEHUS,
JOKa3bIBaTh WCTUHHBIE YTBEPKICHHUS W CTPOUTHh KOHTPHPUMEPHI K JIOXKHBIM, IPOBOJIUTH
paccyXIeHHs «OT IPOTUBHOT0», OTJIMYATh CBOMCTBA OT IPU3HAKOB, (HOPMYIHPOBATH OOpaTHBIE
YTBEPKACHUSI.

[{enbro U3yueHuss TEOMETPHUH ABJIAETCSA UCIIOJIb30BAHKE €€ KaK MHCTPYMEHTA MPU PELICHUN
KaK MaTeMaTHYeCKHX, TaK W MPaKTUYECKUX 3ajay, BCTPEUAIOIIMXCS B pEANbHON KHU3HU.
OOyyaronuiics 10JKEeH HAyYUThCS ONPEIeIsATh TEOMETPHUECKYI0 (DUTypy, OUCHIBATH CJIOBAMHU
YepTex WIM PUCYHOK, HAMTH MIIOIIA b 36MEJIBHOTO y4acTKa, pacCUYUTaTh HEOOXOJUMYIO JJIUHY
ONITOBOJIOKOHHOTO Ka0ess win TpedyeMble pa3Mepsl rapaxka Juisi aBromoomwts. [lpu perenun
3a/lay MPAKTUYECKOTO XapakTepa OOydYaroIIMiics YYUTCS CTPOUTH MaTeMaTU4YecKue MOJETu
pEaIbHBIX JKM3HEHHBIX CHUTYyallUi, TMPOBOJIUTH BBIYMCIECHUS M OLEHUBATH IOJTYYEHHBIN
pe3yJIbTar.

BaxxHo momuepkuBaTh CBSA3M TEOMETPUM C JAPYTUMU Yy4yeOHBIMU MpeaMeTaMu,
MOTHBUPOBATh  HMCIOJb30BAaTh  OMNpEAENICHUS TE€OMETPUUECKHX (UIYp U  TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOTYUYECHHBIX YMEHUH B PU3UKE U TEXHUKE. DTU CBA3H Hanboiee
SApKO BUJHBI B TeMax «BekTope», « TpuronoMerpuueckre COOTHOMIEHUs», « MeTo1 KoOpArHAT
u «Teopema [Tudaropar.

VYueOHnbiit kypc «['eoMeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIC pa3Jieibl COACPKAHUS:
«l'eomerpuyeckue ¢Gurypsl M HuX CBOMCTBa», «l3MepeHue reoMeTpuuecKuX BETUUYHUHY,
«/lekapToBBl KOOpAMHATBl Ha IUIOCKOCTH», «BekTopb», «JIBMKEHHS IJIOCKOCTH»,
«IIpeobpazoBanust moI00uUs».

OO61ee yMcno 4yacoB, PEKOMEHIOBAHHBIX JJI U3yd4eHHs yueOHoro kypca «['eomerpusi», -
204 gaca: B 7 kiacce - 68 yacoB (2 yaca B HeJllento), B 8 kiiacce - 68 yacoB (2 yaca B HEZIENO), B
9 knacce - 68 yacoB (2 yaca B HEJIEJIO).

COIEPKAHUE OBYYEHUSA

7 KIACC

HavanpHpie moHsTus reometpuu. Touka, npsmas, OTpe3OK, Jyd. Yroia. Buubel yrios.
BeprukaneHeie U cMmexHble yribl. buccekrpuca yrima. JlomaHas, MHOTOYrOJIbHUK.
[TapanienbHOCTh U EPIIEHAUKYISIPHOCTD IPSIMBIX.
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Cummetpuunblie purypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETpHH. [IpuMepsl cuMmmeTpun
B OKPYKaIOIEM MUDE.

OcCHOBHBIE TIOCTPOECHMSI C IIOMOIIBIO LUPKYyJIsd W JUHEHKkH. TpeyronsHuk. Beicora,
MeanaHa, OUCCEKTPUCA, UX CBONCTBA.

PaBHOOeApeHHBIN 1 paBHOCTOPOHHUI TPEyroJibHUKU. HepaBeHCTBO TpeyroybHUKA.

CpoiicTBa M MNpU3HAKU paBHOOEAPEHHOro TpeyroiabHUKa. Ilpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M NPU3HAKK NapaJuIeNbHbIX NpsMbIX. CyMMa yriloB TpeyrojbHUKA. BHeniHue
YIJIBI TPEYTOJIbHUKA.

[TpsitmoyronbpHbId TpeyrojibHUK. CBOMCTBO MeOuaHbl MPSMOYIOJBHOTO TPEYTOJIbHHKA,
IIPOBEIEHHOM K runoreHys3e. llpu3Haku paBeHCTBA NPSIMOYIOJbHBIX TpPEYTrOJIbHUKOB.
[IpsAMOYTONBHBII TPEYTOJIBHUK € yTiIoM B 30°.

HepaBeHcTBa B reoMeTpHUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o OoJblIeM yriie ¥ 0oJbIlel CTOpOHE TpeyroiabHuKa. [lepneHuKyisap 1 HaKJIOHHAs.

['eomeTprueckoe MecTo TOYeK. buccekTpuca yriia M CEpeauHHBIN TNMEPIECHIUKYISApP K
OTpE3Ky KaK T€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTP W KpyI, XOpJa M JHaMeTp, HUX CBOWCTBA. B3aummHOE pacmnoioxeHue
OKpYKHOCTH M npsiMoi. KacaTtenbHas n cexymas K OKpyKHOCTH. OKpy>KHOCTb, BIIICAHHAS B
yroJ. BiucanHas u onucaHHasi OKpY>KHOCTH TPEYTrOJIbHHUKA.

8 KJIACC

YersipexyronbHuku. [lapamienorpamm, €ro npusHaku W CBOMCTBA. YacTHele ciydan
napasuieorpaMmMoB (pSMOYTOJIBHHUK, POMO, KBaapaT), UX NMPU3HAKU U CBOWCTBa. Tpamenus,
paBHOOOKast Tparenus, ee cBoiicTBa u npusHaku. [IpsMoyronpHas Tpanemus.

Meron ynBoenusi meauansl. LlenTpanbHas cummerpus. Teopema Paneca u TeopeMa o
IIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp macc TpeyroyibHHKa.

[TogoOue TpeyrodbHUKOB, KodpdunueHtT nonodus. [Ipusnaku mogoOus TPEyroJbHUKOB.
[Tpumenenue nogooust NP pEIIEHUH MPAKTUYECKHUX 3aad.

CpoiicTBa momaaeil reomerpudeckux Quryp. @opmynsl i MIOMAAN TPEYrOJIbHHKA,
napasuienorpamma, pom6a u tpaneuuu. OTHOIIEHHE IIIoIaiel TOAO0OHBIX Guryp.

Brruncnenue moniaiei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeTYaToOl Oymare.

Teopema I[ludaropa. Ilpumenenue Teopemsl Iludaropa mpu pemieHHMH NPaKTHUECKHX
3azay.

CuHyC, KOCHHYC, TaHT€HC OCTpPOTO YIJIa IpPsIMOYTOJbHOTO TpeyrojbHUKAa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. TpuronoMmerpuyeckue GyHkuun yrios B 30°, 45° u 60°.
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BrnucanHble M LEHTpaJIbHBIE YIUIBI, YTOJI MEXKAY KAacaTeIbHOW M XOPIOH. YTIbI MEXIY
XOpAaMH W CEKyllMMH. BhucaHHbIE M ONMCaHHBIE YETHIPEXYTOJIBHUKU. B3aumHoe
pacnonoxeHue IByX OKpyxHocTed. Kacanue okpykHocredl. OOmiue kacareiabHble K JIBYM
OKPY’KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHreHc yrioB oT 0 mo 180°. OcHOBHOE TpPUTOHOMETPHUYECKOE
TOXJ1eCTBO. DOPMYIIBI IPUBEACHHUS.

Pemienne tpeyronpHukoB. TeopemMa KOCHMHYCOB M TeOpeMa CHHYCOB. PeleHue
MIPaKTUYECKUX 3a7a4 C UCIOJb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[Ipeobpazoanue nogodus. [1ogo6re cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o npou3BeIeHUH OTPE3KOB XOP/, TEOPEMBI O MMPOU3BEICHUU OTPE3KOB CEKYIIHX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, miuHa (MOAYNbh) BEKTOpa, COHANpPABIICEHHBIE BEKTOPHI, IMPOTHUBOIMOJIOXKHO
HAIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpPALUU HAJ
BeKkTopamu. Pa3noxenue BeKTopa 1o IByM HEKOJUIMHEApHbIM BekTopaM. KoopArHATHI BEKTOpA.
CkansipHO€ POU3BEEHUE BEKTOPOB, IPUMEHEHHE [Tl HAX0XKICHUS UIMH U YTJIOB.

JlekapToBbl KOOPJIMHATHl Ha IIJIOCKOCTU. YPaBHEHHUS NPSIMONM U OKPYKHOCTU B
KOOpJIMHATAaX, IIEpeceYeHne OKPYKHOCTEH U MPAMBIX. MeTO1 KOOpAUHAT U €r0 IPUMEHEHHE.

[TpaBunbHBIE MHOTOYTOJIBHUKY. [[MuHA OkpyxHOCTH. ['pagycHast u paauaHHas Mepa yria,
BBIYMCIICHUE JUIMH IyT OKpyXHOcTel. [nomane kpyra, ceKTopa, CerMeHTa.

JIBM>KEHUS IIJIOCKOCTH U BHYTPEHHUE CUMMETPUN QUTyp (3JI€MEHTapHbIe IPEICTABICHUS).
[TapannensHblid ieperoc. 11oBopoT.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIE Pe3yNbTaThl OCBOCHHS MPOTPaMMBbl y4eOHOTO Kypca K KOHILy oOy4eHus B 7
KJj1acce.

Pacno3naBath W3ydeHHbIE TreoMeTpHUYECKHUEe (UTYPBI, OMNpEeNeisiTh WX B3aUMHOE
pacroyio)keHne, M300pakaTb TreoMeTpHuYecKue (Uryphl, BBINOJIHATH YEPTEKU IO YCIOBHUIO
3aaaun. M3MepsATh JIMHEIHBbIE W YIJIOBbIE BEIWYUHBI. PemaTe 3agauv Ha BBIYMCIIEHUE JJIMH
OTPE3KOB U BEJINYMH YIJIOB.

[IpoBonuTe TPyOyI0 OIEHKY JMHEWHBIX M YTJIOBBIX BEJIWYHH IPEIMETOB B pealbHOM
KHU3HU, Pa3MEpPOB TMPHUPOJHBIX O0BEKTOB. Pasnmuyarh pa3smepsl 3THX OOBEKTOB IO TMOPSIKY
BEJINYMHBI.

CtpouTth 4epTeKH K TEOMETPUUYECKUM 3aJa4aM.

[Tonb30BaThCsl MNpU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIIOIb30BAaTh IPU3HAKU U

CBOICTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEUICHUN 33/ad.
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[IpoBOUTH JIOTMYECKUE PACCYKICHHS C UCIIOJIB30BAHUEM I'€OMETPUYECKUX TEOPEM.

[lonb30BaTbCsl NpU3HAKAMM PABEHCTBA IPSAMOYTOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEICHHOW K THUIOTEHY3€ NPSIMOYrOJIbHOTO TPEYrOJbHHUKA, B PEIICHUU
T€OMETPUUYECKUX 3a7ay.

OnpenensaTe NapajjieIbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. OnpenensaTe NapaienbHOCTh NPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSIMOU 10 TOUEK JIPYTrOM MPSIMOU.

Pemmats 3agaun Ha KJeT4aToil Oymare.

[IpoBOANTH BBIYMCIEHHMS M HAXOJUTh YHCIOBbIE W OYKBEHHBIE 3HAUEHUS YIJIOB B
F€OMETPUYECKUX  33Ja4aX C  MKCIOJb30BAHHEM CYMMBI  YIVIOB  TPEYTOJIbHUKOB W
MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpPa30BaHHBIX IPHU MEPECEUCHUU [BYX MapauieTbHBIX
MpSAMBIX ceKyllell. Pemars npakTuyeckue 3aaui Ha HaXOXKIEHUE YIII0B.

Brnagers noHsiTHEM reOMETPUYECKOTO MECTA TOUEK. Y METh ONPEENATh OUCCEKTPUCY yTia
Y CEPEAVHHBIN NEPIICHANKYIIP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOYEK.

@opMynMpPOBATH ONpPEIEICHUSI OKPY>KHOCTH U Kpyra, XOpJbl U JHAMETPa OKPYKHOCTH,
II0JIb30BaThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOMCTBA IPU PEILIECHUN 3a1a4.

Biamers MOHATHEM ONKCAHHOW OKOJO TPEYTOJIbHUKA OKPYXHOCTH, YMETh HAXOIUTh €€
ueHtp. [lonp3zoBaTecs pakTamMu 0 TOM, YTO OUCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MTEPECEKAIOTCS B
OIHOM TOYKE, U O TOM, 4YTO CEPEIUHHbIC NEPHEHAUKYISIPbl K CTOPOHAM TpPEYroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagerp mnOHATMEM KacaTeIbHOM K  OKPYXXHOCTH, IIOJIB30BAaThCSl TEOPEMOM O
MEPIEHAUKYIIIPHOCTH KacaTeJIbHOW U paJnyca, IPOBEAECHHOIO K TOUKE KaCaHHUs.

[Tonb30BaTbCsi NPOCTEHIIMMU T€OMETPUYECKMMH HEPAaBCHCTBAMM, IIOHUMATh UX
MPAKTUYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKUE TOCTPOCHHUSI C IOMOLIBIO LIUPKYJIS U JIUHEUKH.

[IpenMeTHbIE Pe3yNbTaThl OCBOSHUS MPOTPaMMBbI y4eOHOTO Kypca K KOHIly 00y4eHus B 8
KJj1acce.

Pacno3HaBaTh OCHOBHBIE BHUJBI YETBIPEXYTOJBHUKOB, UX JJIEMEHTBI, IOJIb30BATHCS HX
CBOMCTBAMM MPH PELICHUHA F€OMETPUUECKUX 3a1a4.

[IpuMeHsTh CBOMCTBAa TOYKM IEpPECEUYeHHs] MeAuaH TpeyrojbHUKa (ILIEHTpa Macc) B
peLIeHUH 3a/1a4.

Biagers noHsATHEM CpeHEN JIMHUM TPEYTOJIbHUKA U TPANlCLIUH, IPUMEHATh UX CBOMCTBA
IIpU pPEUICHUH TeoMeTpuueckux 3anad. Ilome3oBarbes Teopemon @aneca U TEOpeMON O

MMPONMOPUHUOHAIBHBIX OTPE3KaAX, IPUMCHATDH UX IJIA PCIICHUA IMPAKTHYCCKUX 3aaa4.
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[TpuMeHsITh MPU3HAKY TIOI0OUS TPEYTOJILHUKOB B PEIICHUH T€OMETPUUYECKUX 3a7ad.

[Tonb3oBatbest TeopeMoit I[ludaropa ans pemieHUs TeOMETPUUYECKUX W MPAKTUYECKHUX
3amay. CTpOUTh MaTEeMaTUYEeCKyl0 MOJENIb B TMPAaKTHUECKHX 3a/adaX, CaMOCTOSITEIIbHO
MIPOBOJIUTH YEPTEXK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Bnagerp moHATHMSMH CHUHYCa, KOCHHYCa M TaHI€HCa OCTPOro yrija IpsIMOYTOJIbHOTO
TpeyronbHuka. [1o1b30BaThCsA STUMHU MOHATUIMU IS PELICHUS TPAKTUYECKHUX 3a/1a4.

Boruncnare  (pa3nuuHbIMM - crioco0aMu) — IUIOHIAAb  TPEYrojibHUKAa W IJIOLIAAH
MHOTOYTOJIBHBIX ~ (QUryp (Mmoib3ysich, TJ€ HEOOXOIUMO, KaJdbKylsTopoMm). [IpumeHsTH
MOJIyYEHHBIE YMEHUS B MPAKTHYECKUX 3a]adax.

Bnagerp MOHATHSAMM BIMCAaHHOTO M LEHTPAJIBHOTO yrja, HCIOJIb30BATH TEOPEMBI O
BIIMUCAHHBIX yIiaX, Yriiax MEeXIy XOpAaMH (CEKYIIUMH) U yTIie MKy KacaTelbHON U XOpaoi
MIPU pEIICHUH TEOMETPUUYECKUX 3aad.

Branets mMoHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOWCTBA OMHUCAHHOTO
YETHIPEXyTrOJIbHUKA MPU PEIICHUU 3a/1a4.

[TpuMeHsTh MONy4YeHHbIC 3HAHUS Ha MPAKTUKE - CTPOUTH MaTeMaTHUYECKHEe MOJCTHU IS
3a/1a4 peabHON )KU3HU U MPOBOJIUTH COOTBETCTBYIOILIUE BBIYUCIICHHS C TPUMEHEHHEM MOA00us
U TPUTOHOMETPHH (ITOJIB3YSICh, IJIe HEOOXOAUMO, KaJbKYJISITOPOM).

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILYy 0Oy4yeHus B 9
KJ1acce.

3HaTh TPUTOHOMETPUYECKUE (YHKIIMM OCTPBIX YIJOB, HAXOJUTh C WX IOMOIIBIO
pa3iUyHbIE  BJEMEHTHl MPSIMOYIOJIBHOTO  TPEYTrOJbHUKA («PEIICeHHE MPSMOYTOJbHBIX
TPEYroabHUKOBY). HaxoauTh (C MOMOIIBI0 KAJIBKYJISITOPA) AJUHBI M YTIIbI JJI HETaOIMYHBIX
3HA4YCHUM.

[Tonb3oBatbest hopMynamMu MIPUBEACHHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKICCTBOM
JUTSL HAXOXJEHUSI COOTHOLLIEHUN MEXK]1y TPUTOHOMETPUUYECKUMH BEJTMYMHAMMU.

Hcnonbs30BaTh TEOpEMbl CUHYCOB U KOCUHYCOB ISl HAXOXKJEHUS Pa3JIMYHBIX IJIEMEHTOB
TpEyroibHUKa («pEeuIeHne TPEyrOJbHUKOBY), MPUMEHITh UX IMPU PEUICHUU T€OMETPUUYECKUX
3a/ay.

Bnangets nonstusiMu npeoOpa3zoBaHus OA00USI, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX
¢uryp. [Tonp30BaThCsl CBONCTBAMH MO00MS TPOU3BOIBHBIX (DUTYDP, YMETh BBIUYUCIATE JUTMHBI U
HAXOJUTh YTIIbl y TONOOHBIX (uryp. [IpuMeHaTh CBOMCTBA MOAO0MS B MPAKTUYECKUX 3a/1adax.
YMeTh NPUBOUTH IPUMEPHI MMOAOOHBIX GUTYP B OKPYKAIOIIEM MHpE.

[Tonp30BaThCsl TEOpEMaMH O MPOU3BEICHUHM OTPE3KOB XOPHA, O MPOU3BEICHUM OTPE3KOB

CCKYIIUX, O KBaapaTe KacaTeJIbHOM.
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[Tomp30BaThCsl BEKTOpaMH, MOHHMMATh HX TEOMETPUYECKUA W (PU3UUYECKUN CMBICI,
OPUMEHATh MX B PELIEHUU T€OMETPHUECKMX M (U3MYeCKUX 3anad. [IpuMeHsTh ckansipHoe
IIPOU3BENECHNE BEKTOPOB ISl HAX0XKACHHUS JUIMH U YIJIOB.

[lonp30BaTbCsi METOMOM KOOpPAMHAT HA INIOCKOCTH, IPUMEHSTh €ro B PEIICHUHU
reOMETPUYECKUX U IPAKTUYECKUX 3a/1a4.

Bragets MOHATUAMHU NPaBUIBHOTO MHOTOYT'OJIBHHUKA, JJIMHBI OKPYXKHOCTH, JJIMHBI TYT'H
OKPY)KHOCTH M PaJWaHHOW MeEpBl yIJIa, YMEThb BBIUMCIATH IUIOLIAJb Kpyra M €ro 4acTei.
[TpMEHATh NOTyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM LIEHTPBI) CUMMETPUU (DUTYp, NPUMEHATh ABUKEHHUS IIJIOCKOCTU B
IIPOCTEUIINX CIydasX.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA NPAKTHKE - CTPOUTh MAaTEMaTUYECKUE MOJIEIN IS
3a/1a4 peanbHON )KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BEIUUCIECHUS C IPUMEHEHUEM NTOA00US
Y TPUTOHOMETPHUUECKUX (DYHKUUMN (TOJB3YACH, I7Ie HEOOXOIUMO, KAIbKYIATOPOM).
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TPEYTrOJIbHUKAX

HaunmenoBanue paznena | Konuuectso OcHOBHBIE BUJIBI JEATEIBHOCTU O0YHAIOIINXCS
OcHOBHOE cojiep>KaHue
(Temsbl) Kypca 4acoB
[Ipocreiimme reomeTpuyecKue 14 IIpocreiimme
. DopMyJIMPOBATH OCHOBHBIE MTOHATHSI U ONIPECICHUSI.
(buUrypsl 1 UX CBONCTBA. TreOMETPUIECKUE OOBEKTHI.
Pacno3naBaTrh U3y4eHHbIE T€OMETPUUECKHUE (PUTYpHI, ONMpeeasiTh
3MepeHne reoOMeTpUYECKUX MHOroyrojapHHK,
WX B3aUMHOE PACIIOJI0KEHUE, BBIMOJHATH YEPTEXK IO YCIOBHUIO
BEJTUYNH JIOMaHasl.
3a/1auu.
CmexHbIe U .
IIpoBoauTk npocTeiire MOCTPOSHUS C TOMOIIBIO LIUPKYJIIS U
BEPTUKAJIbHBIE YTJIBI. .
. JIMHENKHU.
PaGora ¢ mpocreimmmu .
N3mepsTh NTUHEHHBIE U YTIOBbIE BETUYUHBI T€OMETPUUECKHUX U
yepTexamu.
. NPAKTUYECKUX OOBEKTOB.
N3mepeHne TMHENHBIX U
OnpeneasiTe «Ha r71a3» pa3Mepsl peabHbIX 00bEKTOB, IPOBOANTH
YIJIOBBIX BEJIMYUH, <
r 10 OLIEHKY UX Pa3MEpOB.
BBIUYHCIIEHUE OTPE3KOB U PYOYIO OHEHKY X b P
yIIoB PemaTh 3a1aun Ha BBIYMCIICHUE JJIMH OTPE3KOB M BEJIMYUH YIJIOB.
Pemate 3a1aun Ha B3aUMHOE PACIOI0KEHUE TEOMETPUYECKUX
¢uryp.
IIpoBoauTh K1acCH(UKALUIO YIIIOB, BHIYUCAATH THHEHHBIEC U
yIJI0BbIE€ BETUYHHBI, IPOBOAMTH HEOOXOIUMBIE 10Ka3aTeNIbHbIE
paccyxaeHusl.
3HAKOMMTBCS C MCTOPHUEH PA3BUTHS T€OMETPUN
TpeyronbHUKH 22 [ToHsiTHE O paBHBIX Pacno3naBaTh napbl paBHBIX TPEYTrOJIbHUKOB Ha TOTOBBIX

yeprexax (C yKazaHueM IPU3HAKOB).
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U TIEPBUYHBIE
MIPEACTABICHUS O PABHBIX
¢urypax. Tpu npuzHaka
paBeHCTBa
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSAMOYTOJIBHBIX
TPEYroJbHUKOB. CBONCTBO
MEUaHbI
MIPSIMOYTOJILHOTO
TPEYroJbHUKA,
MIPOBEJAECHHOMN K
TUIIOTEHY3E.
PaBHOOGe1peHHbIC U
PaBHOCTOPOHHHE
TpeyroJbHukH. [IpuzHaku
Y CBOWICTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasenctsa B
TE€OMETPHH.
[IpssMOyTONIBHBIN
TPEYTOJIbHUK C YIJIOM B
30°

BeiBoauTh cieacTBYs (PaBEHCTB COOTBETCTBYIOIIMX 3JIEMEHTOB) U3
PaBEHCTB TPEYrOJIbHUKOB.

@®opMyIHPOBATH ONPEIEIECHNS: OCTPOYTOJIBHOT0, TYIIOYTOJIBHOTO,
MPSIMOYTOJILHOT0, pAaBHOOEIPEHHOT'0, PABHOCTOPOHHETO
TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOThI, MEIMAHbI TPEYTOJIbHUKA;
CEpPEAMHHOIO NEPIEHAUKYISAPA OTPE3KA; IEPUMETPA TPEYTOJIbHUKA.
®opMyIHPOBATH CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYrOJbHUKA.

Crpouts yeprexy, pemiarhb 3aa4M ¢ IOMOIIBIO HAXOKICHUS
PaBHBIX TPEYTOJIEHUKOB.

IIpuMeHsATH NpU3HAKN PABEHCTBA NPSAMOYTOJIBHBIX TPEYTOJIbBHUKOB
B 3a/1a4ax.

Hcnoab3oBaTh 1UPPOBBIE PECYPCHI A HCCIEI0BAHUS CBOWCTB
U3y4aeMbIX QUryp.

3HAKOMUTBCS C MCTOPHEH PA3BUTHS T€OMETPUN
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COMCTPHUUCCKUC MTOCTPOCHUA

OKpyKHOCTb, XOpZa U
JIMaMETpP UX CBOMCTBA.
KacarenbHas k
OKPYHOCTH.

OKpyX HOCTBb,

[lapasuienbHbBIE IPSAMBIE, 14 [TapamienbHbie npsiMble, | POpMYJIMPOBATH MOHATHE [TAPAUICIBHBIX IPSIMBIX, HAXOAUTH
CyMMa YIJIOB TPEYTOJIbHUKA ux cBorcTBa. Hakpect IIPAKTUYECKHUE IPUMEPBI.
JeKalue, H3y4yatsk cBoiicTBa yrioB, 00pa30BaHHBIX IPU NEPECEUEHUN
COOTBETCTBEHHBIE U MapajuIeIbHBIX MPSIMBIX CEKYILEH.
OJTHOCTOPOHHHE YTJIBI, IIpoBoauTh J0Ka3aTENBCTBA NAPATUIETBHOCTH JBYX MIPSIMBIX C
o0pa3oBaHHBbIE NIPU MIOMOIIBIO YTJIOB, 00pa30BaHHbBIX MPU NEPECEUEHUU ITUX MPIMBIX
[IepeCceYCHU N TPEThEN MIPSMOM.
napajuIeNIbHBIX MPSIMBIX Beruncasite cyMMy YIJIOB TPEYTOJIBHUKA U MHOTOYT OJIbHHKA.
cekymeit). [lpusnak HaxoauTthb uncnoBble 1 OYKBEHHBIE 3HAUECHHUS YTJIOB B
MapajuIeIbHOCTHU MIPSAMBIX | T€OMETPUYECKHX 3a/1a4ax C UCIOJIIB30BAHUEM TEOPEM O CyMME
4yepe3 paBeHCTBO YIJI0B TPEYTOJIbHUKA M1 MHOIOYTOJIbHUKA.
pPacCTOSTHUN OT TOYEK 3HAKOMHTBCSH € HCTOPHEH Pa3BUTHUS T€OMETPHUU
OJHOM MPSIMOW 10 BTOPOU
IPSAMOM.
CyMmMma yriioB
TpeyrojabHuKa. BHenHue
YTJIbl TPEYTOJIbHUKA
OxpyxHOCTB U KpyT. I 14 DopMyJIMpPOBATH ONPeEAeJIeHHsI.- OKPYKHOCTH, XOPAbL, THAMETPA

Y KacaTeJIbHOU K OKPYKHOCTH.

HN3y4aTh ux CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
HccaenoBarb, B TOM YUCIIE UCNOJIb3YH LM (POBBIE pecypehl:
OKPY’KHOCTb, BHUCAHHYIO B YIOJI; IIEHTP OKPY>KHOCTH, BIMCAHHOM B
yTOJI; PABEHCTBO OTPE3KOB
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BIIMCaHHAas B yroJl.
ITonstue o I'MT,
IIPUMEHEHHE B 3aJa4ax.
buccekrpuca u
CEpEIMHHBIN
MEPICHANKYJISAP KaKk
r€OMETPUUECKUE MECTa
To4eK. OKpy>KHOCTB,
OmnMcaHHas OKOJIO
TPEYroJIbHUKA.
OKpyXHOCTb, BIIUCAHHAS
B TPEYIOJIbHUK.
[Ipocreimme 3agaumn Ha
ITOCTPOCHHE

KacaTelbHBbIX.
HUcnoas3zoBatb Meroa 'MT mis nokazarenbcTBa T€OpEM O
MepeECEUEHUN OMCCEKTPUC YIIIOB TPEYTOJIbHUKA U CEPETUHHBIX
MIEPIEHIUKYJISIPOB K CTOPOHAM TPeyroJjibHHKa ¢ nomombo ['MT.
OByageBaTh NOHATHSIMH BIIMCAaHHOW U ONIMCAHHON OKPYXHOCTEH
TPEYTrOJIbHUKA, HAXOAUTH LEHTPBI 3TUX OKPY’KHOCTEH.

PemaTh OCHOBHBIE 32/1a4M HA MOCTPOCHME: YIJIA, PABHOTO
JAHHOMY; CEPEIMHHOTO MEPIIEHIUKYIISIPa JAHHOTO OTPE3Ka;
MPSAMOM, IPOXOSIIEH Yepe3 NTaHHYIO TOUKY U IEPIEHAUKYIIAPHON
JTAHHOM MPSAMOIi; OMCCEKTPUCHI JAHHOTO YIJIa; TPEYTrOJbHUKOB 110
Pa3JINYHBIM JIEMEHTaM. 3HAKOMHMTBLCH C HCTOPUEH Pa3BUTHS
T€OMETPHUH

[ToBTOpEHue, 06001IeHNE 4 [ToBTOpEHUE U PemaTs 3a1a4n Ha NOBTOPEHHE, WIUTIOCTPUPYIOIINE CBI3U MEXY
3HAHUM 0000111eHue OCHOBHBIX Pa3TUYHBIMU YacTSIMH Kypca

MIOHATHUH U METOJ0B Kypca

7 xnmacca
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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8 KUIACC
HanmenoBanue paznena KonnuectBo OcHOBHBIE BUJIBI J€ATEIBHOCTU O0YHAOIINXCS
OcHOBHOE cojiep>KaHNe
(TemsI) Kypca JacoB

YeTsIpexyroJbHUKN 12 HN300paxaTs M1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbHUKHU
HapannenorpaMM, ero Pa3HBIX BUAOB U UX DJICMCHTHI. (I)OpMy.HI/IPOBaTb onpeae/JIcHus:
MPU3HAKH U CBOMCTRBA. napajuiesiorpaMma, NpsAMOoyToJIbHHUKA, poM0Oa, KBapaTa,
YacTHbIe ClTydan Tpaneuuu, paBHOOOKOH Tparneuuu, NpsMOyTroJIbHON Tpareuuu.
napajieaorpaMMoB IIOKa?.blBaTI: H UCII0Jb30BAaTh NIPHA PCIICHUHU 3a1a4 IIPU3HAKH U
(IpsAMOYTONBHUK, poMO, | CBOKMCTBA: MapajienorpaMma, IpsMoyroibHUKa, poMOa, KBaapara,
KBa,Z[paT), UX IIPU3HAKU U TpallCuuu, paBHO6OKOﬁ TpallClu, HpﬂMOYI‘OJ'ILHOﬁ TpalCinuu.
cBoiicTBa. Tpamenus. IIpuMeHdaTH METO YABOCHUS MEIMaHbl TPEYTOJIbHUKA.
PaBHOOOKas U Hcnoab3oBath 1 poBbie peCypChl AJis UCCIET0BaHUS CBONCTB
IPSAMOYTOJIbHAS H3y4aeMbIX Quryp.
TparCIyH. 3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPUU
Meton yaBoeHus
MEJUaHBbI.
[lenTpanpHas cuMmeTpus

Teopema ®aneca u Teopema o 15 Teopema  ®aneca ¢ IIpoBOAUTH MOCTPOECHUS C IOMOLIBIO LIMPKYJIS U IUHEHKU C

[IPOMOPIUOHAJIBHBIX OTPC3KAX, Teopema 0| ucnoisb3oBaHue Teopemel daseca U TEOPEMBI O

10/I00HBIE TPEYTOJLHUKH OPONOPIAOHAIBHBIX IIPONIOPLIMOHATIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
OTpE3Kax. IIPONIOPLIMOHAJIBHBIA OTPE30K.
Cpennsist TMHAA IIpoBoauTh 10Ka3aTEJbCTBO TOIO, YTO MEIUAHBI TPEYTOJIbHUKA
TPEYTroJIbHHUKA. [IEPECEKAIOTCS B OHOU TOUKE, U HAXOAMTH CBS3b C LICHTPOM
Tpanenus, ee cpennss Macc, HaXO0JUTh OTHOIIIEHUE, B KOTOPOM
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JIUHUSL.
[IponopuroHanbHbIE
OTpPE3KH.

[lenTp Mmacc B
TPEYrOJbHUKE.
[TonoGubIe
TpeyroibHUukKu. Tpu
MpU3HAKA [T0100Ms
TPEYrOJIbHUKOB.
[Tpumenenue moaodus
MIPY pELICHUH
NPaKTUYECKUX 3a7a4

MEANAaHbI AENATCA TOYKOW UX IepeceYeHMs.

HaxoanTh n10100HbIE TPEYTOJBHUKN Ha TOTOBBIX YepTeXkax ¢
YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB MOI00HUS.

Pemarsb 3a1aumn Ha M10J00HBIE TPEYTOJIBHUKH C IIOMOIIBIO
CaMOCTOSITEJIBHOTO ITOCTPOEHUS YePTEKEN U HAXOKACHUS
MOJI00HBIX TPEYTOJILHUKOB.

IIpoBoauTh 10KA3aTENBCTBA C HCIOJIb30BAHNEM IIPU3HAKOB
o100usI.

Jloka3pIBaTh TpU IpU3HAKA [TOJ00US TPEYTOJIbHUKOB.
IIpuMeHATH NOJyYEHHBIE 3HAaHUS IIPU PEIIEHUH FEOMETPUYECKUX
Y IPaKTUYECKUX 3a7ad.

3HAKOMMTBCS C HCTOPHEH PA3BUTHS T€OMETPUN

[1nomans. Haxoxnenue
[JIOIIAZEN TPEYTOJIbHUKOB U
MHOTOYTOJIBHBIX (PHUTYD.
[[nomaan nogoOHbIX GUryp

14

CBoiicTBa miomnaaei
reOMeTpUIeCKUX (puryp.
dopmyIibl 15 TTOIIAIN
TPEyroJbHUKA,
napajuieorpaMma,
Tpanenuu. Beruuciaenue
IJIOIAJIEN CIIOKHBIX

dburyp.

OgBiageBaTh NEPBUYHBIMH NPEACTABJIEHUSIMHU 00 0011IeH
TEOPUH TUIOAau (MepbI), (opMyJIMPOBATH CBOICTBA IJIOIIA/IH,
BBISICHSITh UX HATJISTHBIN CMBICI.

BeiBoauTs popmyIsl MmIomaay napamienorpamma,
TPEeYroJbHUKA, TPAMECHH U3 POPMYJIbI IIOIIAN TPSIMOYTOIbHUKA
(xBazpara).

BbiBoauTH (OpPMYIIBI MJIOMIAAN BBITYKIOTO YETHIPEXYTroJIbHUKA
4yepe3 TuaroHajiu u yroja Mexay aumu. HaxoauTs roiomaam
¢buryp, n300pa’keHHBIX Ha KJIEeTUYaTOH Oymare, HCIOJIb30BaTh
pazOueHue GUrypsl Ha 4acTHU U JOCTpaWBaHUE.
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[Tnomanu duryp Ha
KJIeT4aTou Oymare.
[Imomntaan momxo0HBIX
duryp.

3ajaun ¢ MPaKTHUYECKUM
coaepxanueMm. Pemrenune
3aJ71a4 C MOMOIIBIO
MeTozda
BCIIOMOTaTEJILHOMN
IIOIIA TN

Pa30uparh npuMepbl HCIIOIH30BAHUS BCIIOMOTATEIHHON
TUTOIIA/IM JUTS PEIICHHUS T€OMETPUUYCSCKUX 3aau.

HaxoauTtp 1miomaay nogo0HbIX Guryp.

BbIumcasiTh II0IIA U Pa3IMYHbIX MHOTOYTOJIBHBIX (DHUTY.
PemiaTth 3a1a4m Ha TUIOMIA/b C IPAKTHYCCKUM COJCPIKAHUEM

Teopema Iludaropa u Havana
TPUTOHOMETPHUH

10

Teopema IIudaropa, ee
IPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
(GyHKIMN OCTPOTro yria
MPSIMOYTOILHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUYECKUE
COOTHOIIICHUS B
PSIMOYTOJILHOM

TpeyronbHuke. OCHOBHOE

TPUTOHOMETPUYECKOE
TOXKJIECTBO

Hoxka3biBaTh Teopemy [ludaropa, ucnoan3oBaTth ee B
MPAKTUYECKUX BBIUUCICHUSIX.

@OopMyTHPOBATH OTIPEIEIICHUS] TPUTOHOMETPUUYECKUX HYHKITUH
OCTpOTO yIila, IPOBEPATH UX KOPPEKTHOCTh. BLIBOAUTH
TPUTOHOMETPUYECKUE COOTHOLIEHUS B MIPSMOYTOJIBHOM
TPEYTOJIbHUKE.

HccienoBaTh COOTHOLICHNS MEXAY CTOPOHAMU B
MPSIMOYTOJIbHBIX TPEYTOJAbHUKAX ¢ yriamu B 45° u 45°; 30° u 60°.
Hcnoab3oBaTh GopMyIbl IPUBEACHHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO JJIsI HAXO0XKACHUSI COOTHOLIEHUI
MEXJy TPUTOHOMETPUUECKUMHU (DYHKITUSIMHU PA3IMUHBIX OCTPBIX
YTJIOB.

IIpuMeHsATH OTyYEHHbIE 3HAHUS U YMEHUS IPU PEILICHUN
MPAKTUYECKUX 3a]1a4.

3HAKOMMTBCS C MCTOPHUEH PA3BUTHS T€OMETPUN
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YTIIBl B OKPY>KHOCTH.
BricaHHbIe U ONMCaHHBIE
YETHIPEX YT OJIbHUKHU.

KacaTenbHble K OKPY’KHOCTH.

Kacanue okpy>kHOCTeH

13

Brincannsie u
LEHTPAJIbHBIC YTJIbI, YTOJ
MEXK1y KacaTeJIbHOU 1
XOPAOM.

Vsl MeXAY XOpAaMu U
ceKymmnmu. Brimcanusie u
OTIMCaHHBIE
YETBIPEXYTOJIbHUKH, UX
IIPU3HAKU U CBOKCTBA.
[Ipumenenue 3Tux
CBOMCTB IIpU PEIICHUU
reOMETPUUYECKHUX 3a/ad.
B3anmuoe
pacmoJIOKEHHUE IBYX
OKPY>KHOCTEH, 001Ire
kacaTtenbHble. Kacanue
OKPYKHOCTEU

DopMyJIMPOBATH OCHOBHBIE ONIPE/IECIICHHUS], CB3aHHBIE C YIJIAMU
B Kpyre (BIUCAaHHBIN yroJ, IeHTpalbHbIN yroi). HaxoauTs
BIIMCAHHBIE YIJIbI, OMUPAIOLINECS HA OAHY AYTY, BBIYUCIAATH
YTJIBI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YTIIaX, TEOPEMBI O
BIICAHHOM YE€THIPEXYT'OJIbHUKE, TEOPEMBI O LIEHTPAIIBHOM YTJIE.
HccaenoBaTb, B TOM YUCIIE C TOMOIIBIO ITU(POBBIX PECYPCOB,
BIIMCAHHBIE U ONMCAHHbIE YETHIPEXYTOJIbHUKH, BBIBOAUTH UX
CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOWCTBA U MPU3HAKHU MPH PEIICHUH 33/1a4
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[ToBTOpeHUE, 0000IICHNE

3HaHUU

[ToBTOpEHUE OCHOBHBIX
MTOHATHI U METOJIOB
KypCOB 7 1 8 KIIacCOB,
0000111eHNE 3HAHUI

Pematn 3aJla4M Ha MTOBTOPCHUC, NITIOCTPHUPYIOIIHC CBA3U

MCKIY pa3JINIHbIMU YaCTAMU KypCa

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME
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9 KUIACC
HaumenoBanue pasznena KomuuectBO OcHOBHEBIE BUABI ACATCIBHOCTHU 06yqa10umxc;1
OcHOBHOE coziepKaHue
(Tembl) Kypca 4acoB
Tpuronomerpus. Teopemsl 16 Onpenenenue ®opMyIHpPOBATH ONpeAeeHIs] TPUTOHOMETPUUECKUX (PYHKIIHI
KOCHHYCOB U CUHYCOB. TPUTOHOMETPUUYECKUX TYIBIX U IPSIMBIX YTJIOB.
Pelienne TpeyroabHUKOB bynkiuit yrios ot 0° 10 | BIBOAUTH TEOpEMY KOCUHYCOB M TEOPEMY CHHYCOB (C paauycoM
180°. ®opmyibl OMHMCaHHOMN OKPYKHOCTH).
IIPUBEICHUS. BoiBoauTh opMyJibl 1Jis1 BBIYUCICHHUS TIOMIAEH €
Teopema KOCHHYCOB, HCI0JIb30BAHNEM TeopeM TPUroHoMeTpuH (hopmyria IIomau
TeOpeMa CUHYCOB. TPEYroJibHUKA Yepe3 IBE CTOPOHBI U YTOJ MEXKy HUMH, (hopmyia
Pemenne IUIOIIAIN YETBIPEXYTOJIbHUKA YEPE3 €0 TUATOHAIN U YTOJI MEKIY
TPEYTrOJbHUKOB. HUMH).
IIpakTrueckoe Pemarth TpeyronbHUKHU.
MIpUMEHEHHE JI0Ka3aHHbIX| PemiaTh mpakTuueckue 3a1ayu, CBOASIINECS K HAXO0XKACHUIO
TEOpEM Pa3IMYHBIX 3JIEMEHTOB TPEYTrOJIbHUKA
[TpeoGpa3zoBanue nogo0usi. 10 - OcBanBaTh NOHATHE NTPEOOPA30BAHUS 1OA00MS.
OHSITHE O .
MeTpudeckue COOTHOILICHUS HccnenoBaTh OTHOLIEHUE JIMHEHHBIX AJIEMEHTOB (PUTYp TIPU
npeoOpa3oBaHUH
B OKPYKHOCTHU npeoOpa3oBaHUM MOAOOUS.
IOJ00HS. .
Haxoauth npuMepsl oA00ust B OKpYXKaromiei
CoOTBETCTBEHHEIE N
JIEHCTBUTEIIBHOCTH.
DJIEMEHTHI IMOJO00OHBIX
o BbIBOAMTL METPUYECKUE COOTHOLICHUS MEXKIY OTPE3KAMHU XOPL,
uryp.
Te YE CEKYIIUX U KacaTeJIbHbIX C UCIOIb30BAaHUEM BIHCAHHBIX YTJIOB U
opema o
MOJI00HBIX TPEYTOJILHUKOB.
IIPOU3BEICHUH OTPE3KOB .
PemaTp reomMeTpruyecKe 3a1a4M U 3a1a41 U3 PEATbHOM )KU3HU C
XO0pA, TeopeMa
HCIOJIb30BAHUEM MOJAOOHBIX TPEYTOJIHHIUKOB
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O MPOMU3BEACHUU
OTPE3KOB CEKYIIHUX,
Teopema o KBajpaTe
KacaTeJbHOM.
[IpuMeHeHue B pelIeHUH
reOMETPHUCCKHUX 3a7ad

BekTopsl

12

Onpenenenre BEKTOPOB,
CJIOKEHHUE U BHIYMTAHUE
BEKTOPOB, YMHOKCHUE
BEKTOPA HA YUCJIO.
OU3NYECKUH U
F€OMETPUYECKUAN CMBICT
BEKTOpOB. Paznoxenue
BEKTOpA I10 IByM
HEKOJIJIMHEAPHBIM
BEKTOPAM.

Koopaunatsl BekTopa.
CkansipHoe
IIPOU3BEICHUE BEKTOPOB,
ero

Hcnob30BaTh BEKTOPHI KaK HAIIPaBICHHBIE OTPE3KH,
HCcCJIeI0BaTh TeOMETPUUECKUi (TIepeMenienre) 1 Gu3ndecKui
(cuma) cMBICTBI BEKTOPOB.

3HaTh onpeae/ieHHsi CyMMbI U pa3HOCTH BEKTOPOB, YMHOKEHHUS
BEKTOpa Ha YUCJIO, HCCJAeA0BATh T€OMETPUUYECKUN U (PU3HUECKUIM
CMBICITBI ATUX onepanuii. Pemars reomerpruyueckre 3a1auu ¢
UCIIOJIb30BAHUEM BEKTOPOB.

PackiaapiBaTh BEKTOP MO IBYyM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnonb30BaTh CKAUSIPHOE IPOU3BEAEHNUE BEKTOPOB, BHIBOAUTH
€ro OCHOBHBIE CBOWCTBA.

BouruucasasTe CymMMy, pa3HOCTh M CKAISIPHOE TPOU3BEIACHUE
BEKTOPOB B KOOP/IMHATAX.

IIpyMeHATH CKAISIPHOE MPOU3BEACHUE JIJIsI HAXOXKICHUS JUTUH U
YTJIOB

86



denepanpHas pabouas mporpamma | Maremaruka. 5-9 kimaccel (0a30BbIH YPOBEHbD)

IIPUMEHEHHE VIS
HAaxO0KJICHUs JUIMH U
yrioB. Pemenue 3ana4 ¢
ITIOMOIIIBIO BEKTOPOB.
[IpuMeHeHne BEKTOPOB
IUISL pelIeHMs 3aaa4
¢bu3ukn

Z[eKapTOBBI KOOpAWHATBI Ha
IIJIOCKOCTH

JlexkapTOBBI KOOPAUHATHI
TOYEK Ha MJIOCKOCTH.
YpaBHEHHE IPAMON.

YpaBHEeHHE OKPYKHOCTH.

Koopannate! Touek
rnepecevyeHus
OKPY>KHOCTH U MIPSAMOIA.
Meto KOOpAMHAT IPU
pelIeHnn
FeOMETPUUYECKHX 3314,
MPAKTUYECKUX 3a/1a4

OcBauBaTh NOHSATHE MPSIMOYTOJBHON CUCTEMBI KOOPIMHAT,
JIEKAPTOBBIX KOOPJMHAT TOUYKH. BBIBOAUTH ypaBHEHUE MPSIMON U
OKPYKHOCTHU. BbI1€JIITh TTOJTHBIN KBaJpaT JIJISI HAXO0XKICHUS
LEHTPA U paJInyca OKPYKHOCTH IO €€ YPaBHEHUIO.

Pemarsh 3a1a4m Ha HAXOXKJECHUE TOUEK NIEPECEUCHUS PAMBIX U
OKPYKHOCTEW C TOMOIIBIO METO/1a KOOPUHAT.

Hcnoab3oBaTh CBOMCTBA YriIoBOro KO3 puiMeHTa npsiMou npu
pELLICHUH 3a/1a4, JIJIs1 ONPECICHHS PACIION0KEHUS MPSIMOM.
IIpuMeHATH KOOPAUHATHI IPU PEIICHUH T€OMETPUUYECKUX U
MPAKTUYECKUX 3aJ1a4, JJIsl IOCTPOEHUSI MATEMaTUYECKUX MOJIEIeH
peanbHbIX 3aAa4 («meToa koopauHaTy). [losb3oBaTbest 11
MIOCTPOCHHUS U UCCIIEIOBAHUN ITU(POBBIMU PECYpPCaAMU.
3HAKOMMTBCS C MCTOPHUEH PA3BUTHS T€OMETPUN
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[IpaBuIbHBIE
MHOT'OYT'OJIbHUKU. JlJInHa
OKPY>KHOCTH U ILIOIIA]Tb
Kpyra. Berancinenne
[IOIIAaIE N

IIpaBunbHBIE
MHOTOYTI'OJIbHUKH. Yncio
2. JInmnHa OKpy>KHOCTH,
IYTU OKPY>KHOCTH.
Pannannas mepa yria.
[Tmomane kpyra,
CEKTOpa, CErMEHTa

®opMyIHPOBATH ONPEECICHHUE TPaBUIIBHBIX MHOTOYTOJIbHUKOB,
HAXOAMTh UX d1eMeHTHI. I10/1b30BaThCs TOHATHEM IITMHBL
OKPY’KHOCTH, BBEJICHHBIM C IIOMOIIBIO MPABUIIbHBIX
MHOT'OYTOJIbHUKOB, ONpeesiTh Yicio 71, nmuHy Ayru u
panuaHHyro Mepy yria. IIpoBoauTs nepexox ot paiuaHHOU
MepHI yria K rpajlycHoi 1 Hao0opoT. OnpenessiTh IJIOLIA1b
Kpyra.

BoiBoauTh hopmy.ibl (B rpagyCcHOM U pailaHHON Mepe) AJis
JUIMH JyT, TUIOIIAJIEH CEKTOPOB U CETMEHTOB. BhIumMCIsTH
IoImaau (pUryp, BKIIOYAIOLINX JIEMEHTBI OKPYKHOCTHU (KpyTra).
HaxoauTsp muiomany B 3a1a4ax peabHOM )KU3HU

J[BU>KEeHUS MIIOCKOCTH

IlonsiTHe 0 ABMXKEHUU
IJIOCKOCTH.
[TapamienbHbII IEPEHOC,
noBopot IIpumenenue
IIPU PELLIECHUH 3a1a4

Pa30uparh npuMepsl, HUTFOCTPUPYIOIINE TOHATHUS ABHKCHHUSL.
DopMyJIHPOBATH ONPEIEIICHUS MTapalIeIbHOIO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPHH.

BbIBOAMTB UX CBOMCTBA, HAXOAUTH HEIIOABUKHBIC TOUKH.
HaxoauTh 1IEHTPBI U OCU CUMMETPU TpOCTEHIINX (QUTyp.
IIpumMeHATH NapayIeabHbII NEPEHOC U CUMMETPUIO ITPU
peIIeHN TeOMETPHUYECKUX 3a/1au (pa3ouparb MpuUMephl).
Hcnonb3oBaTh 1l TOCTPOEHUS U HCCIIEOBAaHUN [TUPPOBHIE

pecypcbl
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[ToBTOpEeHME, 0000IICHME,
cHUCTeMaTH3allHs 3HAHUH

[ToBTOpEHNE OCHOBHBIX
HOHSATHI U METOJI0B
KypcoB 7-9 KJ1accoB,
000011EeHNE U
cucTeMaTH3alus 3HAaHUM.
[Ipocrenimme
reoMeTpruIecKue GUrypsl
U UX CBOMCTBA.
HN3mepenne
F€OMETPUYECKUX
BEJINYMH. TpEeyrosbHUKMU.
[TapannensHbie U
MEePIEHANKYISIPHbBIC
npsimbie. OKpY>KHOCTb U
kpyr. I' eomeTpuueckue
MOCTPOEHHUSI. YTIIbI B
OKpPYKHOCTHU. Briicanueie
Y ONMCAHHBIE
OKPY>KHOCTH
MHOT'OYTOJIBHUKOB.
[Ipsimast u OKPY>KHOCTB.

OnepupoBath NOHATHUAME: PHUTypa, TOUKA, IPSIMasi, yroJ,
MHOT'OYTOJIbHUK, PABHOOCIPEHHBIN U PABHOCTOPOHHUI
TPEYrOJIBLHUKH, IPSIMOYTOJIBHBIA TPEYTOJIbHUK, METNAHA,
OMCcCceKTprca U BBICOTA TPEYTOJIbHUKA, TapajlieIorpaMm, poMo,
NPSIMOYTOJIBHUK, KBAAPAT, TPAICIUS; OKPY>KHOCTb, KacaTelIbHAs;
PaBEHCTBO U 1Moj00ue GUTyp, TPEYroJIbHUKOB; TAPaAUICITLHOCTD U
NEPICHAUKYISIPHOCTD TIPSIMBIX, YTOJ MEKIY PSIMBIMH,
CUMMETPHS OTHOCUTEIIEHO TOYKH U TPSMO#A; UTMHA, pACCTOSHUE,
BEJIMYMHA YTJIa, TUIOMIA b, TIEPUMETP.

Hcnonn3oBaTh (pOPMYJIbI: IEPUMETPA U TUTOIIA M
MHOTOYTOJIBHUKOB, JUTHHBI OKPY>KHOCTH U TUTOIIA/IA KPyTa,
00BbeMa MPSIMOYTOJILHOTO TapaJuIeIIeTHIIe .

OnepupoBaTh NOHATHUAMM: TIPSIMOYTOJIbHASI CHCTEMA
KOOPJMHAT, BEKTOP; HCMOJIb30BATh 3TH MTOHATHUS JIJIS
NPEJICTABJICHUS TaHHBIX U PEIICHHUs 3a/1a4, B TOM YHCIIE U3 JPYTHX
y4eOHBIX TIPEIMETOB.

PemiaTth 3a1aum Ha TOBTOPCHUE OCHOBHBIX TIOHSTHIA,
WLTIOCTPAIUIO CBA3EH MEXy pa3IMYHBIMU YaCTSIMU Kypca.
Boi0upaTts MeToa 175 peiieHus 3a1a4m.

PemiaTh 3a1a4m U3 MOBCEIHCBHOM KU3HH
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YeTsIpexyroNbHUKH.
Brniucannsie

Y OIHCAHHBIE
YETBIPEX YT OJIbHUKH.
Teopema IIudaropa u
Hayajia TPUTOHOMETPHH.
Pentenne o0Ommx
TPEYTrOJbHUKOB.
IIpaBunbHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
IJIOCKOCTH.

JBmwxenns. [Tlomooue.
Cummertpusi.

IImomans. Berauciaenue
momane. [nomann
MOAOOHBIX QUTYp.
JlexapTOBBI KOOPANHATHI
Ha IJIOCKOCTH.

BexTops! Ha MII0CKOCTH

OBHIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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OEIEPAJIBHASA PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA «BEPOSATHOCTD
N CTATUCTHUKA» B 7-9 KITACCAX

MHNOACHUTEJIBHAS 3AIINCKA

B coBpemenHoM 1in(ppoBOM MHpE BEPOSITHOCTh U CTATUCTHUKA PUOOPETAIOT BCE OOJIBIIYIO
3HAYMMOCTh, KaK C TOYKU 3PEHUS MPAKTUUYECKHUX MPIIOKEHUH, TaK U UX POJH B 00pa30BaHUH,
HEO0X0AMMOM KaKJA0My 4esoBeky. Bo3pacTtaer uncno npodeccuit, mpu oBiajieHud KOTOPBIMU
TpeOyeTcsi Xopomasi 0a3oBas IMOATOTOBKA B OO0JIACTH BEPOSTHOCTM M CTATUCTUKH, Takas
NOJrOTOBKA Ba)KHA I IMPOAOJDKEHUS OOpa30BaHUS M JJs YCHEHIHON mnpodeccroHalIbHOU
Kapbephl.

Kaxp1ii 4e710BeK MOCTOSTHHO IPUHUMAET PEIICHNS Ha OCHOBE HMEIOIINXCS Y HETO TaHHBIX.
A 11 000CHOBAaHHOTO MPUHATHUS PEILIEHHs B YCIOBUAX HEIOCTAaTKa WM U30bITKa HHPOpMALIUU
HEOOXOJIMMO B TOM YHCIIE XOpOIIO C(HOPMHPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE
MBIIIUICHUE.

HMMeHHO mMO3TOMYy OCTpO BCTala HEOOXOIUMOCTb CHOPMHPOBATH Yy OOYyYaroIIHUXCS
(YHKIMOHAIBHYIO T'PaMOTHOCTb, BKJIOYAIOIIYI0 B ce0f B KayecTBE HEOThEMIIEMOM
COCTAaBIIIOIIEH YMEHHE BOCIPHUHMMATh M KPUTHYECKH aHAJIW3MPOBATh HH(OpMaLHIO,
NPEICTABIEHHYI0O B pAa3jIMYHBIX (OpMax, INOHHMMATh BEPOSITHOCTHBIN XapakTep MHOIHMX
peaTbHBIX MPOILIECCOB M 3aBHCUMOCTEH, IIPOU3BOIUTH MPOCTEHIIINE BEPOSATHOCTHBIC PACUETHI.

3HAKOMCTBO B Yy4eOHOM Kypc€ C OCHOBHBIMH TMpHHIMNAMH cOopa, aHaiM3a W
MIPECTAaBICHUS JIaHHBIX U3 PA3JIMYHBIX cdep KU3HU O0O0IIecTBa M rocyaapcTBa MpuoOUIaeT
oOyyaromuxcsi K OOILIEeCTBEHHbIM HHTepecaM. M3ydeHne OCHOB KOMOMHATOPUKU pa3BUBAET
HaBBIKM OpraHM3alllMy Iepedopa U MojcyeTa 4ucia BapHAHTOB, B TOM YMCJIE B MPUKIATHBIX
3ajlagyax. 3HAKOMCTBO C OCHOBaMHU Te€OpHH rpad)oB cO37aeT MaTeMaTHUYECKU (yHIaMEHT IS
dbopMupoBaHUs KOMIleTeHIMH B oOnactu HHGOPMAaTUKH M LUQPOBBIX TexHonoruil. Ilpu
U3YYEHUU CTATUCTHKH M BEPOATHOCTH OOOTaIIalOTCS MPEJICTaBICHUsT OOy4alolmMXcs O
COBPEMEHHOH KapTHHE MHUpPAa U METOJaX €ro MccieqoBaHus, popMuUpyeTcss MOHUMaHUE POIH
CTaTUCTHKU KAaK UCTOYHHMKA COLMAIbHO 3HAYUMOW HMH(OPMAIMU U 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSATHOCTHOTO MBIIUICHHUS.

B cooTBeTrcTBMM C MaHHBIMU NEISIMH B CTPYKTYpe NpOTpamMMbl Y4eOHOTO Kypca
«BeposITHOCTh M CTaTUCTHUKA» OCHOBHOTO OOIIEro 0o0pa3oBaHUs BBIJIEIEHBI CJEIYIOIINe
coJiepkareabHO-MeToanueckue  auHuM:  «[IpencraBneHue  JaHHBIX M ONUCaTeNIbHAS
CTaTHCTUKAY, «BepoATHOCTBY, «NeMEeHThl KOMOMHATOPUKNY, «BBenenue B Teopuio rpadosy.

Conepxxanue nuaum «lIpencraBnenne HaHHBIX U ONMUCATENbHAs] CTATUCTHKA» CITYXKHT
OCHOBOM /17151 (OPMHUPOBAHHS HABBIKOB Pa0OTHI ¢ MHPOPMALIMEH: OT YTCHHSI U HHTEPIPETAIIH
uHboOpMalMM, TpEACTAaBICHHOW B TabmMIax, Ha [auarpaMmax © Tpadukax, a0 cbopa,
MPEICTABIICHUS U aHAIM3a JAHHBIX C UCTIOIb30BAHUEM
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CTaTUCTUYECKHUX XapaKTEPUCTUK CPEHUX U paccenBaHus. Paboras ¢ naHHbIMH, oOydaromuecs
y4aTcsi CAMTHIBATh U UHTEPIIPETUPOBATH JaHHBIC, BHIIBUTATh, apTYMEHTUPOBATh U KPUTUKOBATh
NPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJ (PAKTOpaMHU, BBI3BIBAIOIIMMU H3MEHYHBOCTb, U
OIICHUBATh UX BIMSHHE HA pacCMaTPUBAEMbIE BETMYUHBI U MPOIIECCHI.

WHTYyUTUBHOE  TpEACTaBIE€HUWE O  CIy4ailHOMl  M3MEHUYMBOCTH,  HCCIEJOBaHUE
3aKOHOMEPHOCTEW M TE€HJACHUUW CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW JJI1 U3Y4YEHUS TEOPUU
BeposiTHOCTEH. bomblioe 3HaueHHWEe HMMEIOT MPAKTHUYECKUE 3aJaHHsl, B YACTHOCTH OMBITHI C
KJIACCUYECKUMU BEPOSITHOCTHBIMHU MOJIEIISIMH.

[ToHsiTHE BEPOSITHOCTU BBOAMUTCA Kak Mepa MpaBAoNoAoOus ciydailHoro coositus. Ilpu
M3Y4eHHH Y4eOHOTO Kypca 00yJaromuecst 3HaKOMSTCS ¢ MPOCTENIIMMUA METOIaMH BBIYMCIICHUS
BEPOSITHOCTEH B CIyYalHBIX SKCIIEPUMEHTAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMHU UCXOJaMU,
BEPOSITHOCTHBIMH 3aKOHaMHU, MO3BOJISIOIIMMU CTaBUTh M peliath Ooliee CloXHbIE 3a1aun. B
yueOHBI Kypc BXOIST HAayallbHBIE MPEICTABICHUS O CIyYalHBIX BEJIMYMHAX M UX YHCIOBBIX
XapaKTEepUCTUKAX.

B pamkax yueOHOTo Kypca OCyIIeCTBIISETCS 3HAKOMCTBO O0yUYaIOIIMXCsl C MHOKECTBAMHU U
OCHOBHBIMM ONEPALMSIMU HaJ MHOXKECTBAMHU, PACCMATPUBAIOTCS MPHUMEPHI MPUMEHEHUS IS
peleHuss 3a1ad, a TakKe HCIOIb30BaHMS B APYTMX MaTEMaTHUYECKHUX Kypcax U Y4eOHBIX
MpeIMeTax.

B 7-9 knaccax uzyuaetcsi yueOHbII Kypc « BeposITHOCTb M CTATUCTHKAY», B KOTOPBIA BXOJIST
paznensl: «[IpeacTaBnenre TaHHBIX U OMUCATEIbHAS CTATUCTUKAY, « BEpoATHOCTEY, «DIIeMEHTHI
KOMOMHATOpUKNY», «BBeaeHue B Teopuro rpadoBy.

OO61iee ynCiI0 YacoB, PEKOMEHIOBAHHBIX ISl U3Y4YEeHUs y4eOHOTO Kypca «BeposTHOCTh 1
cratucTukay, - 102 gaca: B 7 ximacce - 34 gaca (1 gac B Heaeno), B 8 kimacce - 34 gaca (1 gac B
Heqento), B 9 knacce - 34 gaca (1 yac B Heeno).

COIEPKAHUE OBYYEHMUA
7 KJIACC

[IpeacraBinenue JaHHBIX B BHUJI€ TaOJUI, AuUarpamm, rpadukoB. 3amoJIHEHHE TaOIuII,
YTEHHE U MMOCTPOCHUE AUArpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYTrOBbIX). UTeHue rpadukoB
peanbHbIX MpolieccoB. M3Bneyenne nHdopmanuu U3 auarpaMMm M TaOJul, UCIOJNb30BAHUE U
WHTEpIpeTalus JaHHbIX.

OnwucarenpHas CTATUCTUKA: cpeiHee apupMEeTHUECKOe, MelnaHa, pa3Max, HanOoJjbIuee U
HauMeHblIIee 3HaUeHHsI Ha0opa YHCIOBbIX JaHHBIX. [IpuMepsl ciiyyailHOM W3MEHUYHUBOCTH.

Cry4aiiHbI SKCIIEPUMEHT (OMBIT) U ciydaiiHoe coObiTue. BepositHOoCTh 1 wacTora. Ponb
MaJOBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MpUpPOJE U B obmiecTBe. MoHeTa U
urpajgbHasi KOCTb B TEOPUHU BEPOSATHOCTEM.

['pad, Bepmmna, pedbpo. Crenens BepunHbl. Yncno pedep u cymMMapHasi CTEeIeHb BEPIIUH.
[IpencraBnenue o cBsa3HocTH rpada. Llenu u mukmsl. [Tytu B rpadax. O6xoxq
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rpada (sitiepoB myth). llpencraBieHue o0 opueHTHpoBaHHOM Tpade. Pemenwe 3amau ¢
MOMOIIBIO TPadoB.

8 KJIACC

[IpencraBnenue NaHHBIX B BUJIE TAOJIMILL, AUArPaMM, IpaUKOB.

MHOXecTBO, 3JIEMEHT MHOXKECTBa, NOAMHOXecTBO. Ormnepauuu HaJ MHOXKECTBaMU:
oObeAMHEHHE, TNiepeceueHue, naonojgHeHue. CBoMCTBa omnepanuid HajJ MHOXECTBAMM:
IepEeMECTUTEIbHOE, COYETaTeNIbHOE, pacHpeleNuTeNnbHoe, BKItoueHus. lcnomab3oBaHue
rpauueckoro npeacTaBIeHNUs MHOKECTB JJI ONMCAHUS PEAJIbHBIX IPOIIECCOB U SIBICHUM, IPU
pELICHNUH 3a/1ay.

N3mepeHne paccenBaHMs AaHHBIX. Jlucmepcust U CTaHIApTHOE OTKJIOHEHUE YHUCIIOBBIX
HabopoB. /luarpamMmma paccenBaHusl.

OneMeHTapHble CcOObITHS ciydailHOoro ombiTa. CiydaiiHble coObiTHs. BepositHOocTH
coObITu. ONBITEI C PAaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMU COOBITUSIMU. CiyyailHbIN BBIOOD.
CBsi3b MeXAYy MaJOBEpPOSTHBIMU W NPAKTUYECKH JIOCTOBEPHBIMU COOBITUSIMH B IPUPO/E,
o011ecTBe 1 HayKe.

[epeBo. CBoiicTBa 1€pEBbEB: €ANHCTBEHHOCTD ITYTH, CYIIIECTBOBAHUE BUCAYEH BEPIIHHBI,
CBS3b MEXKIYy YHMCIOM BEpIIMH M 4ucioM pebep. IlpaBmiio ymHoxenus. Pemenue 3amau c
MTOMOIIIBIO TPadoB.

[IpotuBononoxusie coObITHs. Juarpamma Oiiepa. OObeAUMHEHHE U IEpeceyYeHHE
coObiTuii. HecoBmecTHble coObITHs. @opmyna CIOKEHHS BEPOSATHOCTEH. YcCIOBHas
BeposATHOCTE. [IpaBuio ymuoxenus. HezaBucumeie coObitus. [IpencraBnenue sxcriepuMeHTa B
BUJIE JiepeBa. PelleHne 3a1a4 Ha HaXOXKJICHUE BEPOSTHOCTEN C MOMOIIBIO JIEpeBa CIy4aitHOTO
JKCIIEPUMEHTA, JuarpaMm Diiiepa.

9 KVIACC

[IpencraBnenue JaHHBIX B BUjAE TaOJMIl, AUarpamm, rpaukoB, HHTEPIPETALUs TaHHBIX.
UreHue 1 mocTpoeHHue Tabull, Auarpamm, rpaukoB MO peadbHbIM JaHHBIM.

[lepecranoBku u ¢akropuan. Codyetanust U uuciao codetanuil. TpeyronpHuk Ilackans.
Pemenue 3aga4 ¢ UCNOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckast BepoaTHOCTh. City4yailHblii BBIOOp TOUKH U3 (UTYpHI HA MIJIOCKOCTH, U3
OTpEe3Ka U U3 IYI'd OKPYKHOCTH.

Hcneitanue. Yenex u Heynaua. Cepust ucnblTaHuii 10 nepBoro ycrnexa. Cepust HCIbITaHUI
Bbepnynnu. BepostHocTH cOObITHI B cepuM UcTIbITaHUM bepHyu.

CnyyaliHas BEeIMYMHA U pacHpelie]ieHUe BEpOATHOCTEW. MareMaTudyeckoe OXUAAHHE U
mucnepcusi. [IpuMepbl MaTeMaTHYECKOTO OXKUJAHUS KaK TEOPETHUYECKOTO CPEJHEr0 3HAYEHUS
BEJINYMHBI. MaTeMaTH4YeCKOe 0)KUIAHUE U TUCTIEPCHSI CITYYailHOM BEIMYHMHBI «YHUCIIO YCIIEXOB B
CcepuH UcCIbITaHUN bepHym.

[TonsaTue o 3akoHe OonbIIUX yncell. M3MepeHne BeposITHOCTEN ¢ MOMOIIbIO YacTOT. Poib
Y 3HaU€HUE 3aKOHA OOJIBIINX YUCEN B IPUPOE U OOIIECTBE.
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HNPEIMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3yNbTaThl OCBOCHHS TPOTPaMMbl y4EOHOTO Kypca K KOHIy oOyueHus B 7
KJ1acce.

Uurare uHpOpMaIMio, MPEJCTABICHHYI0 B TaOJMlax, Ha Auarpammax, MpeCTaBIsTh
JAHHBIE B BUJIE TaOJHI], CTPOUTH JUATPAMMBI (CTOJIOUKOBBIE (CTONOYATHIC) U KPYTrOBBIE) IO
MaccHBaM 3HAYEHUM.

OnucelBaTh M HHTEPIPETUPOBATh pEaJbHBIC YHUCIOBBIE JaHHBIE, IPEICTABICHHBIE B
Tabnuiax, Ha quarpammax, rpadukax.

Hcnonbs30BaTh JUisl ONMCAaHUSA JAHHBIX CTATHCTHYECKUME XapaKTEPUCTUKHU: CpeIHEe
apudMeTHIecKoe, MeIraHa, HanOOoJbIIee U HAMMEHbIIIEEe 3HAYCHUS, pa3MaXx.

WmeTs mpeacTaBieHHE O CIyd4alHOM WM3MEHUYMBOCTM Ha MpuUMepax IeH, (U3MYECKHX
BEJINYMH, AaHTPONOMETPUYECKUX MJaHHBIX, HMETh MPEICTAaBICHUE O CTATHCTUYECKOMN
YCTOWYHUBOCTH.

[IpenMeTHbIE pe3yNbTaThl OCBOCHHSI ITPOTPaMMBbl y4EOHOTO Kypca K KOHILy oOyueHus B 8
KJiacce.

W3Bnexkatb u mpeoOpa3oBbiBaTh HHGOPMAIMIO, TMPEICTABICHHYI0 B BHJAC TaOIuII,
auarpamm, rpaduKoB, IPEICTaBISATh JaHHBIC B BUJIE TAOIUII, 1UarpaMm, rpaduKos.

OnuceIBaTh TaHHBIE C IOMOIIBIO CTATUCTUYECKUX MOKA3aTENeH: CpeJHIX 3HAUCHUN U Mep
pacceuBaHus (pa3Max, JUCTIEPCHUS U CTAaHAAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThI YMCITOBBIX 3HAUEHUN U YaCTOTHI COOBITHI, B TOM YHCIIC 110 PE3yJIbTaTaM
W3MEPEHUN U HAOIIOACHUH.

Haxonuth BEpOSTHOCTH CIIy4ailHBIX COOBITHI B ONBITaX, 3Hast BEPOSITHOCTH JIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBath rpaduueckre MOAENIU: JEPEBO CIYy4YalHOTO 3KCHEPUMEHTA, JUarpammbl
Diinepa, 4nciioBas npsmasi.

OnepupoBaTh MOHSATHUSMU: MHOXECTBO, ITOJMHOKECTBO, BBIMIONHATH OMNEPAMU HAJl
MHO>KECTBAMH: 00bEIMHEHHE, TIEpECeUEHUE, JTOMOJIHEHNE, TIEPEUUCIISITh JIEMEHThI MHOXKECTB,
MPUMEHSTH CBOMCTBA MHOXECTB.

Hcnonb3oBath rpaduyeckoe MPEACTABICHUE MHOXKECTB WM CBSI3€d MEXAYy HUMH IS
OTHCaHUs TIPOIIECCOB W SBJICHUM, B TOM YHCJIE MPU PEHICHUU 3aJad U3 JIPYTUX y4eOHBIX
MPEeIMETOB U KYpPCOB.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS TPOTPaMMbl y4eOHOTO Kypca K KOHIly oOy4yeHus B 9
RJ1acce.

W3BnexkaTth W mpeoOpa3oBbIBaTh HH(POPMALNIO, TPEACTABICHHYI0 B  Pa3IUYHBIX
MCTOYHUKAX B BHJIEe TaOJUI, AUarpamm, rpaukoB, MPEACTABIATH JAHHbIE B BUJE TaOJMII,
auarpamm, rpadukoB.

94



®enepanbHas pabovas nmporpamma | Marematuka. 5-9 knaccel (0a30BbIi ypOBEHB)

Pemiatey 3amaun OpraHM3oBaHHBIM MEPEOOPOM BAPUAHTOB, a TAKXKE C HCIOIH30BAHHEM
KOMOWHATOPHBIX MPABUII U METOOB.

Hcnonp30BaTh onucaTelbHble XapaKTEPUCTUKH JI1 MACCUBOB YMCIIOBBIX JAHHBIX, B TOM
YHUCIIE CPETHUE 3HAYCHUS U MEPBI PACCEUBAHUA.

HaxoauTp 4acToThl 3HaU€HUN U YaCTOTHI COOBITHUS, B TOM YHUCIIE MOJIB3YSCh pe3yIbTaTaMu
MPOBEJIEHHBIX U3MEPEHUN U HAOIIOICHUH.

Haxoauts BeposSITHOCTH CIy4allHBIX COOBITHI B U3yYEHHBIX OIBITaX, B TOM YHCJIE B OMBITAX
C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUAMM, B CEPUSX UCIBITAHUN 10 TMIEPBOTO ycIexa,
B CEpHSX UCIBbITaHU bepHyu.

NwmeTs npencraBiaeHne 0 Cliyd4alHOM BEJIMYMHE U O PACIIPEACICHUHN BEPOSATHOCTEM.

Nmets mipencTaBieHne o 3aKOHE OOJBIIMX YHCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CIIy4ailHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIINX YUCE B IPUPO/IE U OOLIECTBE.
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7 KJIIACC
HaumenoBanue pasgena | KommuectBo OcHOBHOE cojiep>KaHNe OcCHOBHBIE BU/JIbI ICSITEILHOCTH O0y4arOIUXCs
(TemsI) Kypca JacoB
[IpencraBieHne TaHHBIX 7 [IpencraBneHne 1aHHBIX B OcBauBaTh CIOCOOBI IIPECTABICHUSA

tabnuuax. [Ipaktuueckue
BBIYUCIICHUS TI0 TAOJIMYHBIM
na”HHbIM. 3BiieueHne n
UHTEpIIpEeTaIHs TaOIMIHBIX
nanHbixX. [IpakTudeckas pabota
«Tadmuisny.

I'paduueckoe npeacrapieHue
JTAaHHBIX B BUJC KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOYATHIX)
nuarpaMm. UTeHne U mOCTpOEHUE
Jarpamm.

[Tpumeps! nemorpaduueckux
Jarpamm.

[IpakTuyeckas pabota
«Jlmarpammb»y

CTaTUCTUYECKUX JTAHHBIX U YHCIIOBBIX MAaCCHUBOB C
HOMOILBIO TAOJIUI] U JMarpaMM € UCIIOIb30BAHUEM
aKTyaJIbHBIX U BaKHBIX JAHHBIX (leMorpaduyeckue
JaHHbIE, TPOU3BOACTBO MPOMBIIIJICHHON U
CEJIbCKOXO031MCTBEHHOM MPOAYKIIMH, OOILIECTBEHHBIE U
MPUPOAHBIE SIBJICHUS).

H3yyath MeTOabI pabOTHI C TAOIUYHBIMU U TpaQUUECKUMU
IpEeJICTaBICHUSIMU JAHHBIX C TOMOILBIO IUPPOBBIX
pPEeCypcoB B X0/i€ IPAKTHUECKUX paboT

OmnmcarenbHas CTaTUCTHKA

Uucnossie Habopbl. CpenHee
apupMeTHIecKoe.

OcBanBaTh NOHSTHSA: YHUCIIOBOI HAOOp, Mepa
LEHTPaJIbHOW TEeHACHIINU (MEpa LIEHTPa), B TOM YHCIIE
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Menuana yucioBoro Habopa.

Y CcTOMYNBOCTDh METUAHEL.
[Ipaktrueckas pabora «Cpennue
3HaucHUs». Hanbompimee u
HaMMEHbIIIee 3HAUCHMS
yucioBoro Habopa. Pazmax

cpeanee apudmeTnyeckoe, MeIuaHa.

OnucpIBaTh CTATUCTUYECKUE JAHHBIE C IOMOIIBIO
CpelHero apu(pMETHIECKOT0 U METUAHBI.

Pemars 3axaym.

N3yuarth cBOiiCTBA CPETHUX, B TOM YHCJIE C IOMOIIbIO
U(POBBIX PECYPCOB, B X0OJI€ MPAKTUUECKUX PaboT.
OcBanBaTh NOHATHA: HAMOOJbIIIEE U HAUMEHBIIICE
3HAQUYE€HUS YHCIOBOIO0 MacCUBa, pa3Max.

Pemath 3a1a4u Ha BBIOOp crioco0a omucaHus TaHHBIX B
COOTBETCTBUU C MIPUPOJION JAHHBIX U LETSIMU
UCCJe0BaHUs

CiyyaliHasi UBMEHYHUBOCTh

Cnyuaiinas W3MEHYUBOCTh
(mpumepsl). YacTtoTa 3HaUEHUN B
MaccuBe JaHHBIX. [ pynmnupoBka.
I'ucrorpammel.

[IpakTrueckas pabota
«CnyyaliHasi UBMEHYHUBOCTB)»

OcBauBaTh NOHATHS: YACTOTa 3HAUCHHUI B MaCCUBE
JIAHHBIX, TPYIITUPOBKA JaHHBIX, rucTorpaMma. CTpouTh U
aHAJM3UPOBATH THCTOTPAMMBI, NOAOUPATH MOAXO AN
mar rpynnupoBku. OcBanBaTh rpaduueckue
MPEJICTABIICHUS Pa3HBbIX BUJIOB CIy4YalHOM M3MEHYMBOCTH, B
TOM YHCJIE C IOMOIIBIO0 IIU(PPOBBIX PECYPCOB, B XOJ€
NPaKTUYECKON pabOThHI

Benenue B Teoputo rpados

I'pad, BEpILNHA, pebpo.
[IpencraBnenue 3a/1a4u c
noMmompeto  rpagda.  CremeHb
(BajeHTHOCTH) BepHIMHbL. Yucio
pebep u cyMMmapHast

OcBauBath noHsTHs: Tpad, BepmurHa rpada, pedpo
rpada, cteneHp (BaJIGHTHOCTh BEPILUHBI), HENb U IIUKIL.
OcBanBaTh NOHATHUS: TIYTh B Tpade, SIIepoB MyTh, 00X0
rpada, opueHTUpOBaHHbIN Tpad.
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cTerneHb BepiuH. Llenb u muki.
ITyTe B rpade. [IpeacraBnenue o
cBsa3HoCcTH Tpada. O6xox rpada
(31iNIEpOB NYTh).

[IpencraBnenue o6
OpUEHTUPOBAHHBIX Ipadax

PemaTh 3a1a4M Ha MTOMCK CYMMBI CTETIEHEH BepIIUH
rpaga, Ha mouck o6xoza rpaga, Ha MOUCK NyTEH B
OPHEHTHPOBAHHBIX rpadax.

OcBauBaTh croco0bI IPEACTaBICHN 330249 U3 Kypca
anreOpsl, TEOMETPHUH, TEOPHH BEPOATHOCTEH, IPYTHX
IpPEMETOB C MTOMOIIBIO ITpadoB (KapThl, CXEMBI,
AIIEKTPUYECKUE IIeTH, (PYHKIIMOHATIBHBIE COOTBETCTBUS) Ha
nmpuMepax

BeposTHOCT 1 4acToTa
CIIy4aifHOTO COOBITHS

Crny4ailHblii OBIT U CIIy4aiiHOE
coOwITHE. BeposiTHOCTD 1
yactoTta coObiTus. Poib
MaJIOBEPOSITHBIX M MPAKTUYECKU
JIOCTOBEPHBIX COOBITHH B
npupoje u B odmectse. Monera
U UTpajibHasi KOCTh B TEOPUU
BeposiTHOCTEN. [IpakTrueckas
pabota «YacToTa BbINaiIcHUs
opJia»

OcBanBaTh NOHATHSA: CIIyYaliHBII OIBIT U CIIy4yallHOE
cOOBITHE, MAJIOBEPOSITHOE U MTPAKTUYECKHU JTOCTOBEPHOE
coObITe. M3yuaTh 3HAUMMOCTh MaJIOBEPOATHBIX COOBITUI
B IIpHUpPO/ie U OOIIECTBE HA BAXKHBIX MpUMepax (aBapuw,
HECYACTHBIE Clydau, 3alluTa NepCcoHaNIbHON NH(OPMALIUH,
nepeaayda JaHHbIX).

H3y4aTh posb KIACCUUECKUX BEPOATHOCTHBIX MOJEIEHN
(MoHeTa, UrpanbHas KOCTh) B TEOPUHU BEPOSITHOCTEN.
HaouronaTs ¥ M3y4aTh 4acTOTY COOBITHI B MTPOCTHIX
AKCIIEPUMEHTAX, B TOM YHUCIIE C TOMOIIBIO0 HU(PPOBBIX
pECypcoB, B X0/1€ MPAKTUYECKOM pabOThI

O0o001Ienne, cucTeMaTH3aIus
3HAHUU

[IpeacraBnennie naHHBIX.
OnucarenbHas CTaTUCTHUKA.
BeposatHocTh citydaitHOTrO
COOBITHSA

IToBTOPATH N3YyYEHHOE U BBICTPAMBATh CUCTEMY 3HAHUM.
Pemate 3a1a4u Ha IPEICTABICHNUE U ONIMCAHUE TaHHBIX C
IIOMOILBIO U3YYEHHBIX XapaKTEPUCTHUK.
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OO6cy:k1aTh MpUMePbI CITyYallHBIX COOBITHH,

COOBITHIA, UX POJIU B IPUPOJAE U KUZHU YEIIOBEKA

MaJIOBCPOATHBIX U MPAKTUICCKU JOCTOBCPHBIX CﬂyqaﬁHBIX

OBILEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

34
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8 KJIACC
HaumenoBanue pasnena | KonmuectBo OcHOBHOE coziepKaHHe OcHOBHBIE BUJIBI JEATEIBHOCTU O0YHAIOIINXCS
(Tembl) Kypca 4acoB
[loBTOpeHue Kypca 7 kiacca 4 IIpencraBneHue qaHHBIX.
OnucarenbHas CTaTUCTHKA. IoBTOPATHL N3YyYEHHOE U BHICTPAUBATH CUCTEMY 3HAHUI.
CnyyaliHast “3BMEHUYHUBOCT. Pematp 3a1a4m Ha IPEICTABICHUE M OMIMCAHKUE JAHHBIX C
Cpennue YncioBoro Hadbopa. MIOMOIIBIO N3YYEHHBIX XapaKTEPUCTHK.
Cirydaiinble COOBITHS. Pemats 3a1a4m Ha NpeaCTaBICHUE TPYIITUPOBAHHBIX
BeposTHOCTH ¥ 9aCTOTHI. JTAaHHBIX U ONHCAHUE CIIy4YalHON N3MEHYNUBOCTH.
Kiaccuaeckne Mozenn Teopuu PemaTh 3aa4m Ha ONpee/IEHNE YacTOThI CIIy4alHbIX
BCPOSITHOCTEH: MOHETA U cOOBITUH, 00CYXIEHNE IPUMEPOB CIyYailiHbIX COOBITHH,
urpajibHas KOCTb MaJIOBEPOSTHBIX U MPAKTUYECKHU JJOCTOBEPHBIX CIYYaiHBIX
COOBITHH, X POJIU B MPUPOJE U )KU3HH YEIIOBEKa
OnucarenbHasi CTATUCTUKA. 4 Otknonenus. lucnepcus OcBauBaTh NOHSATHSA: JUCIIEPCUS U CTAHJIAPTHOE
PaccenBaHue JaHHBIX YHCI0BOTO Habopa. OTKJIOHEHHE, UCTIONb30BaTh 3TH XapaKTEPUCTUKU JUISI
CranzmapTHOE OTKIOHEHUE OTMHCAaHUS pacCerBaHUs JAHHbIX.
YHCIOBOTO Habopa. BoiaiBurath runote3bl 00 OTCYTCTBUH UM HAJTMYWU CBSI3U
Jlnarpammbl pacceMBaHus 10 IMarpaMMaM pacCerBaHUs.
CrpouTh quarpaMmbl pacCEMBaHUs 10 UMEIOIIUMCS
JAHHBIM, B TOM YHCJIE C IOMOILBIO KOMIIbIOTEPA
MHoxecTBa 4 MHoecTBO, TIOJMHOKECTBO. OcBauBaTh NOHATHS: MHOKECTBO, 3JIEMEHT MHOXECTBA,
Onepauun IIOJAMHOKECTBO.
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Ha/T MHOYKECTBAMH:
o0beMHEHNE, TIepeceUeHHE,
JOTIOTHEHHE.

CaoiicTBa ornepanui Haj
MHO>KECTBAMHU:
HepeMecTUTENbHOE,
coderaTenbHOe,
pacIpenenuTeabHOe, BKIIOYEHUS.
I'paduyeckoe  mpencraBieHue
MHOYKECTB

BbInoJHATH Onepannu HaJl MHOKECTBAMU: 00bEIMHEHUE,
nepeceueHue, nonojaHenue. Memoyib30BaTh CBOMCTBA:
IIEPEMECTUTEIILHOE, COUYETATENBHOE, PACIIPEAECIIUTEIBHOE,
BKIItoueHus. Menmoab30BaTh rpadyuueckoe npecTaBiIeHUe
MHO>KECTB IIPU ONMCAHUH PEAJIBHBIX MPOLIECCOB U SIBJIECHUM,
P pEeLIeHUH 33/1a4 U3 JPYIUX y4eOHBIX IPEIMETOB U
KypCOB

BeposATHOCTB Ci1yd4aiiHOTO

COOBITHS

DneMeHTapHbIE COOBITHS.
Crny4daitHbie COOBITHS.
biaronpustcTByronme
3JI€eMEHTapPHBIE COOBITHSI.
BeposiTHOCTH COOBITHIA.
OneITBI ¢ PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMH COOBITHSIMHU.
CrydJaifHbIil BBIOOD.
[TpakTudeckas paboTa «OMbITHI
C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMH COOBITHUSIMI)

OcBanBaTh NOHATHUS: JIEMEHTapHOE COOBITHE, CIydaiiHOe
COOBITHE KaK COBOKYITHOCTh OJIarONMPHUSATCTBYIOIINX
3JIEMEHTAPHBIX COOBITHI, pABHOBO3MOKHBIE 3JIEMEHTapHbIE
coObITusA. PemaTh 3a1aum Ha BEIYUCIICHUE BEPOSITHOCTEH
COOBITHI 110 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIy4aiiHOTO OIIBITA.

PemaTtp 3aga4n Ha BEIYMCIICHUE BEPOSTHOCTEH COOBITHII B
OMBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH, B TOM YHCJIE C TOMOIIbIO KOMIBIOTEPA.
IIpoBoaAUTH M U3y4aTh ONBITHI

C PaBHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITHSMHU
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(c ucToJIb30BaHWEM MOHET, UTPAIBHBIX KOCTEH, APYTUX
MOJIeJiei) B X0JI€ MPaKTUYECKOU paboThI

Beenenue B Teoputo rpadon

JlepeBo. CBolicTBa nepeBa:
€MHCTBCHHOCTD TTyTH,
CYIIICCTBOBAaHUE BUCSUCH

BCPIIWHLBI, CBA3b MCKIAY YUCIIOM

BEPIIUH U YHCIIOM pedep.
[IpaBuiio yMHOXKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad Oe3 mukia,
BHCsIYasl BEPIIMHA (JIUCT), BETBb JIEPEBa, IYTh B JIEPEBE,
MaMeTp JiepeBa.

HN3yuaTh cBOMCTBA JIepeBa: CYNIECTBOBAHUE BUCSUYEH
BEPIIUHBI, €TUHCTBEHHOCTH ITYTH MEXY ABYMS
BEpIIMHAMHU, CBA3b MEX/IY YUCIIOM BEPIUIUH U YHUCIOM
pebep.

PemiaTh 3a1a4m Ha TIOUCK U MEpEUYHCIICHUE TTyTEH B
JiepeBe, ONpEeeIeHIE YMCila BEpLIUMH WK pedep B Aepese,
00x0/1 OMHAPHOTO JIepeBa, B TOM YHCJIE€ C IPUMEHEHUEM
IpaBUJIa YMHOXKEHUS

Cry4daifHble COOBITHS

[IpoTHBOMONIOKHOE COOBITHE.
/Inarpamma Jiinepa.
OO0benuHeHue U nepeceyeHme
cobbiTuii. HecoBmecTHbIE
coObITHsI. DopMyIa CIOKEHUS
BeposiTHOCTEN. [IpaBuio
YMHOKEHHUS BEPOSITHOCTEH.

Y ciioBHast BEPOATHOCT.
He3zaBrucumbie cOOBITHS.
[IpencraBnenue

OcBauBaTh NOHATHS: B3aMMHO IPOTHUBOIOJI0KHbBIE
cOOBITHS, OTIEpAIINU HAJ] COOBITUSIMU, 00ObETUHEHUE U
nepeceyeHne coObITUH, AuarpamMmma Dunepa (Dinepa—
BenHa), coBMeCTHbIE 1 HECOBMECTHBIE COOBITHSI.

N3yuyaTh TeopeMbl O BEPOSITHOCTH O0BEAMHEHUS IBYX
coObITH# ((hopMyIbl crokeHus BeposiTHOCTEH). PemiaTh
3aJa4M, B TOM YHUCJI€ TEKCTOBBIE 331a4l Ha OIIPEJIEIICHNE
BEPOATHOCTEHN 00BbEIUHEHUSI U TTepeCceueHrss COOBITUH C
MOMOIIBIO YHCIIOBON IPSAMOH, [uarpamm Diinepa, GopMyJibl
CIIOXKEHUS
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CITy4alfHOTO SKCTICPUMEHTA B
BUJIC JIepeBa

BEPOSITHOCTEM.

OcBauBaTh NOHATHUSA: IPABUIIO YMHOXKEHHUS
BEPOATHOCTEM, YCIOBHASI BEPOSITHOCTh, HE3ABUCUMBIE
COOBITHS IEPEBO CIIYYAHHOTO OTIBITA.

H3yuaTth cBoiicTBa (ONpeeeHus) HE3aBUCUMBIX
COOBITHH.

Pematsp 3a1a4um Ha onpejieiieHUE U UCIIOIb30BaHUE
HE3aBHCUMBIX COOBITHIA.

PemaTh 3a1a4M Ha TOMCK BEPOSATHOCTEMN, B TOM YHCIIE
YCJIOBHBIX, C UCIIOJIb30BAHUEM JIepEBa CIIy4aitHOTO OIbITa

O000111eHIE, CHCTEMATH3ALIHS
3SHaHWKI

[IpencraBnenue qJaHHBIX.
OnucarenbHasi CTAaTUCTUKA.
['padbr. BepostHOCTH citydaiiHOTO
COOBITHSI.

DneMEHThl KOMOMHATOPUKH

IToBTOPATH N3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.
Pemarsb 3a1a4m Ha NPEICTABICHNE U ONMCAHKUE TAHHBIX C
MOMONIBIO U3YYEHHBIX XapaKTepuCTUK. PemaTh 3aga4um ¢
puUMeHeHHEeM rpadoB.

Pemarh 3a1a4m Ha HAXOXKJECHUE BEPOSTHOCTH CIIY4YaHOTO
COOBITHS 110 BEPOSATHOCTSAM IJIEMEHTAPHBIX COOBITHIA, B TOM
YHUCJIE B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
coObITHsAMH. PemiaTh 3ajauu Ha HaX0XKICHUC
BEPOSTHOCTEH 00BETUHEHUS U TIEPECeUeHUsl COOBITHI, B
TOM YHCJIC HE3aBUCUMBIX, C UCIIOJIb30BAaHUEM TpauuecKux
MPEJCTABICHUN U JIEpeBa CAYYalHOTO OIbITA.

Pemath 3a1aun Ha IepeyUCIICHHEe KOMOUHAIUH (ducia
MEPECTAaHOBOK, YMCJIa COYETAHUI),
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Ha HaXO0X/ECHUE BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
KOMOMHATOPUKH, B TOM YHUCJE C UCIIOJIb30BAaHUEM
TpeyrosnbHuka [lackans

OBILEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME

34

104



denepanpHas pabouas mporpamma | Matematuka. 5-9 kiaccel (60a30BbIil ypOBEHB)

9 KJIACC
HaumenoBanue paszena KomnuectBo OCHOBHOC COJACPIKAHUC OCHOBHBIC BUBI ACATCIBHOCTU 06yqaloumxc;1
(Tembl) Kypca 4acoB
HOBTOpeHI/Ie Kypca 8 kiacca 4 HpeZ[CTaBJIeHI/IC JaHHBIX.

OnucareipHasg CTaTUCTUKA.
Omneparuy HaJ COOBITHSIMH.
HezaBucuMocCcTh COOBITHIA

IHoBTOPATH N3YUEHHOE U BHICTPAUBATH CHCTEMY 3HAHMIA.
Pematp 3agaum Ha peICTaBIEHUE U OMMCAHNE TaHHBIX.
Pematp 3aa4m Ha HAXOX/I€HUE BEPOSITHOCTEH
00BEAMHEHUSI U NIEPECEUEHUS COOBITUH, B TOM YHCIIE
HE3aBHUCUMBIX, C UCIIOIb30BAHUEM T'papUUECKUX
IIPEACTABICHUM U A€PEBa CIIy4allHOIO OIIbITA.

Pematp 3a1a4u Ha niepevrcieHre KoMOMHaIui (Jucia
NIEPECTAHOBOK, YHMCIIA COUETAHUI), HA HAX0XKICHHE
BEPOSITHOCTEHN COOBITUI ¢ MPUMEHEHHEM KOMOUHATOPUKH, B
TOM YHCJIE C UCIIOJIb30BAaHUEM TpeyronbHuKa [lackans

DNeMEHThl KOMOMHATOPUKH

ITepecranoBku. @axropuan.

CoueTaHus ¥ YUCIIO COYCTAHMIMA.

Tpeyronbauk [lackans.
[TpakTuueckas padora
«BpranciieHne BEpOATHOCTEN €
HCII0JIb30BAHUEM

OcBauBaTh NOHATHSA: KOMOMHATOPHOE IPABUIIO
YMHOXXEHHUS, YIIOpsA0UEHHAs Mapa, TPoilka 00bEKTOB,
NepecTaHoOBKa, (hakTopua yucia, cCoueTaHue, YUcio
COYETaHUM, TpeyroybHUK Ilackamns.

Pemate 3a1a4u Ha [epEeYUCIICHUE YIIOPAIOYECHHBIX T1ap,
TPOEK, NIEPEUHCIICHUE IIEPECTAHOBOK U COUECTAHUM
JJIEMEHTOB PA3JIMYHBIX MHOXECTB.
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KOMOMHATOPHBIX (YHKLIUN
JIEKTPOHHBIX TAOIHID)

Pemarp 3a1a4u Ha IPUMEHEHUE YHCIIA COUCTAHUN B
anre0pe (CokpalleHHoe YMHOKeHHe, OmHOM HproTOHA).
Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a7a91 Ha
BBIUHCIICHUE BEPOSTHOCTEH, B TOM YHCJIE C IIOMOIIBIO
ANEKTPOHHBIX TAOIUIl B X0/I€ PAKTUUECKOU pabOThI

[' eomeTpuueckas
BEPOSITHOCTh

I" eomeTprueckast BEpOSITHOCTb.
CrnyuyaliHbIi BBIOOp TOUKH U3
(burypsl Ha IIOCKOCTH, U3
OTpe3Ka, U3 1YI' OKPY>KHOCTHU

OcBanBaTh NOHSITHE TEOMETPUUYECKON BEPOSATHOCTH.
PemaTh 3a1aumn Ha HAXOXKJICHUE BEPOSITHOCTEH B OMBITAX,
MPEACTaBUMBIX KaK BEIOOP TOUEK U3 MHOTOYTOJIbHUKA,
Kpyra, OTpe3Ka WU AYTH OKPYKHOCTH, YUACIOBOTO
IPOMEXYTKA

McnbiTanusa beprymm

HcneiTanue. Ycnex u Heyjaya.
Cepus ucnbITaHUN 10 IEPBOTO
ycnexa. Ucnpitanusa bepuysmm.
BepositHocTH cOOBITHIT B cepun
ucneiTanuii beprymm.
[TpakTuyeckas pabota
«Hcnbrranus bepnyim»

OcBauBaTh NOHATHS: UCTIBITAHUE, DJIEMEHTAPHOE
coObITHE B UCTIBITAaHUM (yCIEX U Heyaya), cepust
UCIIBITAaHUM, HACTYIUICHUE IIEPBOro ycnexa (Heyaaun),
cepus ucnpiTanui bepHymm.

Pemath 3a1a4u Ha HaAXOXKJACHUE BEPOSITHOCTE COOBITUH B
CEpHHM HCIBITAHUM J10 MIEPBOTO yClexa, B TOM YHUCIIE C
IpUMEHEHHEM (POPMYIIbI CYMMBbI T€OMETPUYECKOM
IIPOTPECCUMN.

PemaTh 3a1a4M Ha HAXO0XKIECHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITHI B cepuu UcTbITaHUuN bepHyuu, Ha
HaXO0Xk/IEHUE BEPOSITHOCTH ONPEEIIEHHOIO YHCIIa YCIIEX0B
B CEpUM UCIIBITaHUM bepHyiu.

N3yuaTs B X01€ NpaKTHYeCKOil padoThI,
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B TOM YHCJIE C IOMOIIBIO HU(POBBIX PECYPCOB, CBONCTBA
BEPOSITHOCTH B CEPUU UCIIBITaHUI bepHymum

CrnyualiHasi BeJIM4YUHA

CrnyualiHas BeJIMYMHA U
pacnpenesieHue BEpOATHOCTEN.
MaremaTnueckoe 0KHJaHUE U
JUCIIEPCUS CIy4aliHON
BeJM4uuHBL. [Ipumepsl
MaTEMaTHYECKOTO 0KMIaHUs KaK
TEOPETHYECKOTO CPETHETO
3HAQ4YCHUS BEJIUYUHBL.

[TonsaTHe 0 3aKkoHE OOJBLINX
ynucen. MzmMepeHne BeposTHOCTEN
¢ oMok yacTtor. [Ipumenenune
3aKOHA OOJIBIITUX YUCE

OcBOUTH MOHATHUA: CITyyaliHasl BEJIMYMHA, 3HAUEHUE
CIIy4yallHOM BEJIMYUHBI, paclpeeieHue BEPOSITHOCTEM.
HN3y4athb 1 00CyKI1aTh IPUMEPHI JUCKPETHBIX U
HETIPEPBIBHBIX CIyYalHBIX BETUYHH (POCT, BEC YEIOBEKA,
YUCJIEHHOCTh HACEeJIEeHUs, APYrue N3MEHUYHUBBIE BEITUUYHUHBL,
paccMaTpUBaBIIMECS B Kypce CTATUCTHKH), MOJICIIbHBIX
CJIIyYalHBIX BEJIWYWH, CBA3aHHBIX CO CIIyYalHBIMU ONIBITAMHA
(6pocanne MOHETBI, UTPATHLHON KOCTH, CO CITyYalHBIM
BBIOOPOM U T. II.).

OcBauBaTh NOHATHA: MATEMAaTUYECKOE OKUIAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CpEAHEE
3HAYEHHUE, TUCTIIEPCUS CIIyHYaHOW BEJTMYMHBI KaK aHAJIOT
JUCIIEPCUU YUCIOBOTO Habopa.

PemiaTh 3a1a4M Ha BBIYHCICHUE MATEMATUUECKOTO
0KUJAHUS U JUCIIEPCUU JUCKPETHOM CIIy4YaiiHON BEJIMYHUHBI
10 33JJaHHOMY pacIpeJIeJICHUI0, B TOM YHUCJIE 3a]1a4,
CBSI3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMHU.
3HAKOMUTBCS C MATEMATUYECKUM OXKUJAHUEM U
JUCIIEPCUEN HEKOTOPBIX PaCIpeNeNICHH, B TOM YUCIIE
pacIpeneseHus Cily4YallHON BEJIMYUHBI «YUCIIO YCIIEXOB» B
cepuu ucnbeiTaHnui bepHysum.
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N3yuaTh 4acToTy COOBITHS B TOBTOPSIOLIUXCS CIIyYalHbBIX
OMBITAX KAK CIYyYalHYIO BEJIMYUHY. 3HAKOMHUTBCH C
3aKOHOM OoJbIuX uncen (B hopme bepuymm): npu
OOJIBIIIOM YHCJIE OMBITOB YaCTOTa COOBITUS OJIM3Ka K €TO
BEPOATHOCTH.

PemaTs 3a1a4m Ha U3MEpPEHUE BEPOATHOCTEN C TOMOIIBIO
4acToT.

O0cy:x1aTh POJIb 3aKOHA OOJBIITNX YHCENl B 000CHOBAaHUU
YaCTOTHOTO METO/1a U3MEPEHUS BEPOSTHOCTEN.
O0cy:xnaTh 3aK0H OOJIBIINX YKCE KaK MPOSIBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUMBBIX SIBJICHUSX,
POJIb 3aKOHA OOJBIITNX YUCEII B IPUPOC U B KUZHH
YeJloBeKa

O0001IeHNE, KOHTPOIIb 10 IIpencrasnenue JaHHBIX. .
IHoBTOPATH N3yYEHHOE U BHICTPAUBATH CUCTEMY 3HAHUM.
OnucarenbHasi CTaTUCTHUKA.
. PemaTthb 3a1a4u Ha NpeICTABIICHUE U ONTMCAHKE
BepositTHOCTB cityyaliHOrO
JTAHHBIX.
COOBITHSI. DIIEMEHTHI 5 5
. PemaTth 3a1a4u Ha HAXO0XKJACHUE BEPOSITHOCTEM COOBITHH,
koMmOuHatopuku. CinyJyaiiHbie
B TOM YHCJIE€ B OIBITAX
BEJTMYUHBI U paclpe/ieeHus
C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU,
BEPOATHOCTEH 00BbEIUHEHUS U TIEPECEUEHUsI COOBITHIA,
BBIYHCIISITH BEPOSITHOCTH B OTIBITAX
C CEepUsAMMU CIy4alHbIX UCIIBITAHUN
OBLLEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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IHEPEYEHDb (KOAU®UKATOP) PACIIPEAEJIEHHBIX 110 KJIACCAM
MPOBEPSAEMBIX TPEBOBAHMI K PE3YJIBTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOM IMPOT'PAMMBI OCHOBHOT'O OBIIIEI'O OEPA3OBAHUS
N JIEMEHTOB COAEP KAHUS 11O MATEMATHUKE

B ¢enepanbHbIX W perHOHAIBHBIX MPOLEAYypaxX OLEHKUM KauyecTBa 0Opa3oBaHUs

UCIIONb3YyeTCAd TepedyeHb (KOoAU(PUKATOP) paclpefeieHHbIX M0 KiaccaM MPOBEPSEMBIX

TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelIbHOM MpPOrpaMMbl OCHOBHOTO

o011ero 0Opa3zoBaHusl ¥ JIEMEHTOB COJIEP KaHUs [0 MaTEMAaTHUKE.

5 KJIACC
IIpoBepsiemble TpeOOBaHMSA K Pe3y/IbTAaTAM OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM
NPOrpaMMbl
Kon [IpoBepsiemble IpeAMETHBIE PE3YIbTATHI OCBOCHUS OCHOBHOU
TIPOBEPSIEMOTO 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOT'O 0011[ero 00pa3oBaHus
pe3yibTara
1 Uucia v BEIYUCIICHUS
11 [ToHrMaTh ¥ IPaBUIBLHO YIOTPEOISITh TEPMUHBI, CBS3aHHBIC C HATYPATbHBIMH
' qrcIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMH IPOOSIMHU
12 CpaBHHBAaTh W YHOPSAOYMBATH HATypajbHBIE UHWCIIA, CpaBHUBATh B
MPOCTEHIIINX CITy4YasiXx OOBIKHOBEHHBIE IPOOU, JECATUUHBIE 1poOu
COOTHOCUTH  TOYKY HA  KOOpJIMHATHOM  (YMCIOBOM) mpsAMON ¢
1.3 COOTBETCTBYIOIIMM €i YHCIIOM M M300pakaTh HATypalbHbIC YHCIA TOUKAMH
Ha KOOPJAMHATHOU (YMCIIOBOI) MpSIMOii
14 BEIOMHATE apudMeTHUECKUe ACWCTBUS C HATypabHBIMH YHUCIIaMH, C
OOBIKHOBEHHBIMHU JAPOOSMHU B MPOCTEUIINX CITydasx
1.5 BBINOIHATH MPOBEPKY, MPUKHUJIKY Pe3yIbTaTa BEIYUCICHUI
1.6 OKpyrasTh HATYpaJIbHbIE YHCIIA
2 PereHne TeKCTOBBIX 3a71a4
21 PemaTh TEKCTOBBIE 3a/layM apU(PMETUYECKUM CIIOCOOOM M C IMOMOIIbIO
OpPTraHM30BAaHHOTO KOHEYHOTO nepedopa BceX BO3ZMOXKHBIX BAPUAHTOB
Pemath 3a7aun, cojepiKalide 3aBUCHUMOCTH, CBSA3BIBAIOIINE BEJIUYUHBI:
29 CKOPOCTh, BPEMsl, pACCTOSIHHE, 1IeHa, KOJIMYECTBO, CTOMMOCTD
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Mcnonp30BaTh KpaTKuE 3aluCH, CXEMbI, TaOauIlbl, OO0O3HAYCHUS TPHU

2.3
pELIeHNH 3a/1a4
[lonp30BaThCSl  OCHOBHBIMU  €IMHHMLIAMH H3MEPEHMs: IIEHbI, Macchl,

24 PacCTOsIHYSI, BpEMEHHU, CKOPOCTH, BEIPAXKATh OJTHU €MHHIIBI BETHYNHBI Yepe3
Apyrue

25 l13BneKaTh, aHaJIM3UPOBATh, OLIEHUBATh UHpOpMaIHNIO,
[IpEICTAaBICHHYIO B TAOJIUIE, HA CTOJIOYATON AMarpaMMe, UHTEPIPETUPOBATh
NpeCTaBICHHbIE JTaHHbIE, UCIIOIb30BATh JAHHBIE TP PEILICHUH 3a/1a4

3 Harnsigaas reomeTpus

31 [Tomp30BaTHCSI TEOMETPHUUECKUMU TIOHATUSMH: TOYKA, MPsiMasi, OTPE30K, JTyY,
yT0JI, MHOTOYT'OJIbHUK, OKPY>KHOCTB, KPYT

3.2 [IpuBOANTE TIPUMEPHI OOBEKTOB OKPYKAIOIIETO MHUpPA, UMEIOMINX (HopMy|
M3Y4YEHHBIX T€OMETPUUECKUX PUryp
lcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJIaMU: BEPIIMHA CTOPOHA; C

3.3 MHOIOYTOJIbHHKAMHU: yTOJ1, BEPIIMHA, CTOPOHA, UATOHANb; C OKPYKHOCTBIO:
panuyc, AMaMeTp, UEHTP

34 300pakaTh M3Y4YEHHbIE T'€OMETpUUECKHEe (QUIrypbl Ha HEJIMHOBAHHON H
KJIETYaTON OyMmare ¢ OMOIIBIO ITUPKYJIIS U THHEUKH
HaxoauTh ATWHBI OTPE3KOB HETOCPEICTBEHHBIM H3MEPEHUEM C MOMOIIBIO

3.5 MTMHEWKH, CTPOWTH OTPE3KHM 33JaHHON [UIMHBI, CTPOUTH OKPYKHOCTh
3aJaHHOTO pajnyca

36 cnionp30BaTh CBOMCTBA CTOPOH U YTIIOB PSMOYTOJIBHIKA, KBAApATa ISl UX
[MOCTPOEHUS, BBIYUCIICHUSI IIJIOLIA/I U IEpUMeETpa
BbraucisaTe mepuMeTp W IUIONIaNb KBaapaTa, MPsSMOYTOJIbHUKA, (uryp,

3.7 COCTaBJICHHBIX U3 MPSIMOYTOJLHUKOB, B TOM YUCIIE GUTYP, H300paKCHHBIX HA
KJIeT4aTol Oymare

38 [Tomp30BaTHCSI OCHOBHBIMH METPUYECKUMHU CIWHUIIAMH U3MEPEHUs JITUHBI,
UTOIIA/1; BBIPAXKATh OJJHU €IUHHIIBI BEIMYMHBI Uepe3 Ipyrue
PacriozHaBath mapaijenenunesl, KyO, HMCHOJIb30BaThb TEPMHHOJIOTHIO:

3.9 BepiminHa,  peOpo,  TpaHb,  W3MEPEHHs;  HAXOOUTh  HM3MEpPEHUS
napaJuienenumena, Kyoa

3.10 Beraucisate 00beM KyOa, TapajieNnenureaa Mo 3aJaHHBIM H3MEpPEHHSM,
MOJIb30BaTHCS €AUHUIIAMU U3MEpEeHUs 00bemMa

311 Pemrate HeCHOXHBIE 3aJa4d HA H3MEPEHHUE TC€OMETPUYECKHX BEIUYHMH B

[MPAKTUYCCKHUX CUTYyallUAX

1o
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HpOBepﬂeMble IJIEMEHTDI COACPKAHUSN

Kon IIpoBepsieMbIl 2IIEMEHT CONEPKAHUS
1 HatypanibHbie uncna u HyJb
11 HarypanpHoe wumcio. Psn Hatypanbabix uucen. Yucimo 0. HM3o0paxkenwue
' HaTypaJIbHBIX YHCEJI TOYKAaMH Ha KOOPJUHATHOMN (UHCIIOBOM) IPSIMOM
[lo3unnonHas cucreMa cumcieHus. PuMmckas nHymepanus. JlecsTuunasi cuctemal
12 CUHCIICHUS
13 CpaBHeHHE HATYpaJbHBIX YHCENI, CPABHEHHUE HATypaJbHBIX YHCEI C HYJEM.
OKpyrieHne HaTypaIbHbIX YUCE
Ciio)xeHue, BbIUMTaHUE, YMHOXKCHUE M JEJICHHE HaTypaibHbIX uucesl. CBOMCTBO
14 HyJsi TIpU CJIOKEHHUM, CBOMCTBA HYJI1 W E€IUHMUIBI NpPU  YMHOKCHUHU.
[lepeMecTUTENBHOE U COYETATEIHLHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U YMHOXKEHUSI,
pacnpeneuTeIbHOE CBOMCTBO (3aKOH) YMHOKECHUS
15 Vcnonp3oBanue OYKB sl 0003HAUEHHS HEM3BECTHOTO KOMIIOHEHTAa M 3aIlUCH
CBOMCTB apu(PMETHUCCKUX ACHCTBUIA
16 JlenuTenyu U KpaTHBIC YKCIIa, pa3jiokeHUue Ha MHOxuTenu. [IpocTeie U cocTaBHbIE
yucna. [Ipusnaku genumoctu Ha 2,5,10,3,9. Jlenenue ¢ ocraTkoM
17 CteneHb C HaTypalibHBIM TOKa3aTesieM. 3alliCh YUCIa B BUJAE CYMMbI Pa3psiIHBIX
CJIaraeMbIX
UucnoBoe BbIpakeHUE. BpluncieHne 3HAaUYEHUM YUCIOBBIX BBIPAXKEHUH, MOPANIOK
18 BBITIOJTHEHUS IeCTBUM. Vcnonb30oBaHre TPU BBIYMCICHUAX MEPEMECTUTENHHOTO U
COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOKEHHS, PACTIPEICTIUTEIIHLHOTO
CBOWCTBAa YMHOKECHUS
2 Jlpobu
[IpencraBnenue o apoOU Kak crioco0e 3amucu 4acTh BennduHbl. OOBIKHOBEHHBIE
2.1 npo6u. [IpaBuibHBIE U HeMpaBWIbHBIE Apoou. CMmeranHas ApoOb, MPeICTaBICHHUE
CMEIIaHHOM TpoOH B BHJIC HEMPABUIBLHOM APOOU U BBIICICHUE IIEJIONM YaCcTH YHCIIa
13 HEMpPaBWIBHOM 1poOu. M300paxenue apodelt TOUKaMHi Ha YHCIOBON MPSIMOI
99  |OCHOBHOE CBOCTBO npobu. Cokpaienue apobeit. [IpuBenenue qpobu Kk HOBOMY
3HameHaTento. CpaBHeHUe apooei
23 CrnoxxeHrne W BbhIUMTAHUE JApoOel. YMHOXKEHHWE W JeleHue napoOeil, B3aWMHO-
oOpaTHbIe A1poou. HaxoxxaeHre 4acTu 11e70T0 | IeJIOTo M0 €ro YacTH
JlecsaTuunas 3anuch ApoOei. I[lpeactaBneHue necaTHUHOW JApoOM B BUJC
2.4

0OBIKHOBEHHOMU. M300pakeHne NecATHIHBIX IpoOei TOUKaMH Ha YMCIOBOM IPSIMOii.

CpaBHEHHUE ACCATUYHBIX IpoOei
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ApupmMernyeckue IeHCTBUSA C AECATUUYHBIMHU ApoOsiMu. OKpyrieHue AeCSITUYHBIX

2.5 .

npooeit
3 PelieHre TEeKCTOBBIX 3aa4

3.1  |Pemenue TEKCTOBBIX 3a7a4 apu(METHIECKUM CIOCOOOM

3.2 Pemienne normyeckux 3amad. PemeHue 3amad mepedbOpoM BCEX BO3MOMKHBIX
BapHaHTOB. Vcrionb30BaHue MPU PELICHUH 3aa4 TaOJIUIl U CXEM
Pemienue 3aaa4, coAepKallux 3aBUCUMOCTH, CBSI3bIBAIOINE BEIMYUHBI: CKOPOCTb,

33 BpEMsI, PACCTOSIHUE, LIEHY, KOJTUYECTBO, CTOUMOCTb. EAMHUIIBI U3MEPEHU: MACCHI,
o0ObeMa, IEHBI, PACCTOSHUSA, BpPEMEHHU, CKOPOCTH. CBA3b MEXAYy eAUHHUIIAMU
M3MEPEHUS KaXKI0M BEJINYUHBI

3.4  |PemeHue OCHOBHBIX 3a/1a4 Ha IpoOn

3.5 [IpencTaBnenre JaHHBIX B BUJE TAOJIHII, CTOJI0YATHIX TUarpaMM

4 Harnsannas reomerpus

Harunsanelie npeactasieHus o Gurypax Ha INIOCKOCTH: TOYKa, IpsMast, OTPEe30K, JIyY,

4.1 YTOJI, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, Kpyr. Yrou. [Ipsamoit, ocTpbii, Tynou
11 pa3BEPHYTHIN YTIJIbI

4.2 J[muHa oOTpe3ka, METpUYECKUE EOWHHUIBI JUIMHBL JUIMHA JIOMaHOM, NEPUMETP
MHOT'OYT'OJIbHHKA. I3MepeHre U MOCTPOEHUE YIJIOB C IOMOLIBIO TPAHCIIOPTHPA

43 Harnsnueie mpencraBieHuss o (¢urypax Ha TUIOCKOCTH: MHOTOYTOJIBHHK,
MPSIMOYTOJIbHUK, KBa/IPaT, TPEYTOJIBHUK; O PaBEHCTBE (hUTYp

4.4 N300paxkenue ¢uryp, B TOM uHclie Ha Kkietdyaroil Oymare. Iloctpoenue
KOH(pUTrypanui U3 yacted MpsMOi, OKPY>KHOCTH Ha HEJIMHOBAHHOM M KJIET4aToi
Oymare. Mcronbp3oBaHNE CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaApaTa
[lnomaas  OpAMOYTrOJAbHHUKA W MHOTOYIOJIbHUKOB,  COCTaBJICHHBIX U3

45  npAMOYrOJLHHMKOB, B TOM 4ucie (GUryp, M300paKEHHBIX Ha KJIETYaTOH Oymare.
EquHuib n3MepeHust 1iomaau
Harnsiaeie mpeacTaBieHUS O TMPOCTPAHCTBEHHBIX (QUTYpaxX: MPSIMOYTOJIbHBIN

4.6  |mapamnenenumen, KyoO, MHOTOTPaHHUKH. N306paxkenne  mpocTermux
MHOTOrpaHHUKOB. Pa3BepTku kyOa u mnapamienenunena. Co3naHue Mojenei
MHOTOTPAaHHUKOB (U3 OyMaru, mMpoBOJIOKH, TUTACTUIIMHA U IPYTUX MATEPUAIIOB)
O6beM MpsAMOYToJIbHOTO Napajuienenunesaa, kyoa. Enunuiel nusmepenus oobema

4.7
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6 KJIACC
IIpoBepsiemble TpeOOBaHMS K pe3yJbTATAM OCBOCHHSI OCHOBHOM 00pa30oBaTe/IbHOM
NPOrpamMMbIl
Kox [IpoBepsieMble TpeAMETHBIE PE3yJIbTAaThl OCBOCHUSI OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00I1IETO 0Opa30BaHUS
IPOBEPSEMOTO
pe3yabTara
1 Uucna v BIYUCICHUS
3HaTh U MOHMMAaThb TEPMUHBI, CBSI3AHHBIE C PA3JIMYHBIMU BUIAMU YHUCEN U
11 crioco0aMM WX 3aIUCH, MEPEXOAUTH (€CIU 3TO BO3MOXKHO) OT OJHOU (HOPMBI
3aMCH YKCla K IpyTron
12 CpaBHHUBATH U YHOPSIOYUBATH II€JIbIC YHCTIA, OOBIKHOBEHHBIE U JIECSITHYHbBIC
NpoOu, CpaBHUBATH YHCJIa OJTHOTO U Pa3HBIX 3HAKOB
13 BbITIONIHATD, cOYeTast YCTHbIE M MUChMEHHBIC TPUEMBI, apu(MeTHUYeCKHe
NENUCTBUSI C HATypalbHBIMU U IEJIBIMA YHCJIaMH, OOBIKHOBEHHBIMU U
NECATUYHBIMU JAPOOSIMHU, MTOJOKUTEIBHBIMU M OTPUIATEIbHBIMHU YHCIIAMU
14 BbIunCcasaTh 3HAUEHMS] UYUCIOBBIX BBIPAKEHUM, BBINOJHATH MNPUKUAKY H
OIICHKY pe3yJibTaTa BBIUYMCICHUMN, BBIMOJHATH MPEeoOpPa30OBaHUs UYHCIOBBIX
BBIPAKEHU HA OCHOBE CBOMCTB apu(PMETHUECKHUX ACHCTBUI
15 OKpyrJaTh ILENble Yuclia U JIeCITHYHbIC APOOH, HAXOAUTh MPUOIMIKECHUS
qucen
COOTHOCUTh TOYKY Ha KOOPJAMHATHOW MPSMOM C COOTBETCTBYIOLIUM €M
1.6 YUCJIOM M M300pa)KaTh YKciia TOYKaMU Ha KOOPJUHATHON MIPSIMOM, HAXOIUTh
b
MOYJb YUCIIa
17 COOTHOCUTH TOUKY B MPSAMOYTOJIBHON CHCTEME KOOpAMHAT ¢ KOOpAHMHATAMHU
STON TOUKH
18 OKpyrJaTh ILeNble Yuclia U JeCATHYHBIE APOOHM, HAXOAWTh MPUOTUKEHUS
quCces
2 UrcnoBble 1 OYKBEHHBIE BHIPAKEHUS
[ToHnMaTh U ynoTpeOIsiTh TEPMHUHBI, CBSI3aHHBIEC C 3aIMCHIO CTETICHU YHCIIa,
2.1 HAaXOJUTh KBagpaT W KyO 4dYHCIa, BBIYUCIATH 3HAUYCHUS] YHCIIOBBIX
BbIpaKEHUH, COJIEpKAITUX CTETICHU
29 [losib30BaThCs MPU3HAKAMU JIETMMOCTH, PACKIAIbIBATh HATYpaJbHbIE YUCIIA
Ha [IPOCTbIE MHOXKUTEIU

nu3
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2.3

[lonb30BaThCs MaCHITa6OM, COCTABJIATD IIPOIIOPIHHHN U OTHOUICHHA

2.4

lcrnonb30BaTh OYKBBI U1 0003HAUEHUS YUCEN MTPH 3aIHCH MaTEMaTHYECKUX
BBIPAKEHUM, COCTaBIIATh OYKBEHHBIE BBIPAKEHUS U (POPMYJIbl, HAXOAWUTH
3HAaYeHUs OYKBEHHBIX BbIpAXKEHUN

2.5

HaxoauTh HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA

PelieHue TeKCTOBBIX 3a7a4

3.1

Pemiate MHOTOIIArOBBIE TEKCTOBBIE 33/1a4l apU(PMETHIECKUM CTIOCOO0M

3.2

Pematn 3aJlaur, CBA3AHHBIC C OTHOIICHUCM, IMPOMNOPIHHUOHAIBHOCTBIO
BCJINYMH, IIPOLCHTaAMHU, pCIIATh TPH OCHOBHBIC 3a/1a4d HA ,Z[pO6I/I " IIPOLCHTHBI

3.3

Pemath 3agaud, colepiKallue 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIUYUHBI:
CKOpOCTb,  BpeMsl, pacCTOsHME, IIeHY, KOJMUYEeCTBO, CTOMMOCTb,
POU3BOJIUTENBHOCTD, BpeMsl, 00BEM pabOThI, UCIOJIB3Ys apupMeTHuecKue
NecTBUSA, OLEHKY, MNPUKUAKY; II0JIb30BAaThCS €IUHULAMH H3MEpEHHUs
COOTBETCTBYIOIINX BEJIUYUH

3.4

CocTaBiaTh 6YKB€HHBI€ BBIPAKCHUA 110 YCIIOBHUIO 3a1a41

3.5

W3Bnekath uHGOpMAIUIO, MPEACTABICHHYIO B TaOnuIlaX, HAa JIMHEHHOM,
CTOJIOYATOM 15810 KpYroBOM quarpaMmmax, UHTEPHPETUPOBATH
[IPECTAaBICHHBIE JaHHbIC, UCI0JIb30BATh JAHHbIC IIPU PELICHUH 3a/1a4

3.6

[IpencraBnsaTh MHGOPMALIMIO C TOMOUIBIO TaOIUL, TUHEHHON U CTOIOUYATOM
arpaMm

Harnsnas reomerpus

4.1

[IpuBOIMTH MpUMEPBHl OOBEKTOB OKpPYXKAIOUIEr0 MHUpPa, MUMEIMHX (Gopmy)|
W3YYCHHBIX T'E€OMETPUYECKUX IUIOCKHMX M TPOCTPAHCTBEHHBIX QUTYD,
MpPUMEPhI PAaBHBIX U CUMMETPHUYHBIX (QUTYD

4.2

M300paxkaTh C TMOMOIIbIO IUPKYJs, JIMHEWKH, TpPaHCIOPTUpA Ha
HEJIMHOBAHHOM M KJIeT4aTol Oymare M3y4eHHbIE IUIOCKHE T€OMETPUYECKHE
¢burypsl 1 KOHQUTYpalUU, CAMMETPUYHBIE (PUTYPBI

4.3

[lonb30BaTbCcsl  rEOMETPUYECKUMM  TMOHSATUSIMU:  PaBEHCTBO  Quryp,
CUMMETpUS; UCIIOJIb30BATh TEPMUHOJIOTHIO, CBA3aHHYIO
C CUMMETPHUEN: OCb CHMMETPHH, LICHTP CUMMETPUHU

4.4

HaxonuTh BEIMYMHBI YTJIOB HM3MEpPEHHEM C TIOMOIIBI TPaHCIOPTHUPA,
CTPOUTH YTJIbI 3aJaHHOW BEJIIMYWHBI, MOJH30BAThCS MPU PEIICHUH 3a7ad
rpagyCHOM MEpOMl YIrioB, pAaclno3HaBaThb Ha YEPTEKAX OCTPBIM, MNPSIMOU,

Pa3BEPHYTHIA U TYIIOU YTJIbI
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4.5

Breraucnsars IJINHY HOMaHOﬁ, INCPUMCTP MHOT'OYI'OJIbHUKA, ITI0JIB30BATLCA
CAMHUIaMU U3MCPCHUA JJINHBI, BbIpaKaTb OAHN CAUMHUIBI U3MCPCHUA NJINHBI

yepes Ipyrue

4.6

Haxonnts, UCIIONB3Ys YEPTEKHBIE HHCTPYMEHTHI, PACCTOSTHUSA: MEXKIY JBYMS
TOYKaMHU, OT TOYKH 10 IIPSIMOM, JIMHY IIyTH Ha KBAJPATHON CETKE

4.7

Boluucasate miom@anas  (GUryp, COCTABJICHHBIX U3 MPSIMOYTOJIHLHUKOB,
MCIIOJIb30BaTh pa30MeHHe Ha TMPSMOYrOJbHUKH, HA paBHbIE (QUTYpHI,
ocTpanBaHue A0 MPSMOYTOJbHUKA, MOJIb30BATHCSI OCHOBHBIMU €IMHHUIIAMU
W3MEPEHHUS TUIOIIA M, BBIPAXKATh OJHU €AUHULIBI U3MEPEHHUS TUIOIIAIA Yepes

npyrue

4.8

PacriozHaBaTh Ha MOJENSAX M M300paKEHUSAX MUPAMUIY, KOHYC, LUJIMHIP,
MCIIOJIb30BATh TEPMHUHOJIOTHIO: BEpIIWHA, pedpo, TrpaHb, OCHOBAHUE,
pa3BepTKa

4.9

M300paxaTh Ha KJIeTYaTOM OyMare mpsiIMOYTOJIbHBIN Napayieaenune]y

4.10

Brruuciaars o0bemM IIPpAMOYTOJIBHOTO IIapaJIICIICIIUIICA, KY6a, IIOJB30BATHCA
OCHOBHBIMH CAMHUIAMHU U3MCPCHUA oO0bema

411

Pemate HECJIOXKHBIC 3aJauyd HAa HaXO0XKJICHHE IrCOMCTPUYCCKNX BCIIMYHH B

IMPAKTUYCCKHUX CUTYyallUAX

IIpoBepsiemble 31eMEeHTHI COIePKAHUS

Kon [IpoBepsieMbli AIEMEHT CONECPIKAHHUS
1 HarypanbHbie uncna
Apudmerndeckre JAEWCTBUS € MHOTO3HAUHBIMH HATYPAJbHBIMU  YHCIIAMHU.
11 UucnoBele  BBIpAKECHHS, TOPSIOK  JCHCTBUIM,  HUCHOJIB30BaHHE  CKOOOK.
Vcrionib30BaHKe MPU BHIYUCICHUSAX IEPEMECTUTENIBHOTO  COUETATEIHLHOTO CBOMCTB
CJIOKEHUS U1 YMHOKEHHSI, PaCIPEIEIUTEILHOTO CBOMCTBA YMHOKEHHUS
1.2 OxpyrieHue HaTypajJbHbIX YUCEI
13  /lenuTeny u KpaTHbIE YHCIIa, HanOONBIINIA 00IIUIT 1eNUTeNh U HauMEeHbIIee ol1Iee
KpaTHOE. JleTMMOCTh CYMMBI M IPOU3BEICHUS
14 Jlenenue ¢ ocraTkoM
2 Jlpobu
21 OOBIKHOBEHHAs P00, OCHOBHOE CBOMCTBO APOOU, COKpallleHue Apooeil.
CpaBHeHueE U ynopsiourBaHue apooeit
29 Pemenue 3aa4 Ha HaX0XACHHUE YaCTH OT 1I€JIOT0 U IeJIOTo Mo ero yacTtu. J[poGHoe

YMCJIO KaK PC3yJIbTaT ACICHUA
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[IpencraBieHue neCITUYHONW APOOH B BUJIe OOBIKHOBEHHOUM APOOM M BO3MOKHOCTH

2.3
pEeCTaBIEHHU OOBIKHOBEHHOM pOOH B BUE JECATUYHON
2.4 |Jlecatnunble IpoOH M MeTpuUecKas cucTeMa Mep. ApupMeTHUECKUE ACHCTBHA U
YHMCIIOBBIE BBIPAXKEHHSI C OOBIKHOBEHHBIMU U IECATUYHBIMH JPOOSMU
25 OTtHouleHue. Jlenenue B JaHHOM oTHoeHUH. Macmta0, nponopuus. [Ipumenenue
[IPONOPLMI ITPU PEIICHUH 3a1a4
[lonsTre mponeHTa. Belumciaenue mpoueHTa OT BEIMYMHBI M BEIWYMHBI 110 €€
2.6 |mpoueHTy. BrlpaskeHue MPOLEHTOB AECATUYHBIMU ApoOsMu. Pemenue 3agad Ha
[POLEHTHI. BbIpakeHHe OTHOLIEHUS BEJIMYHH B IIPOLIEHTaX
3 [{o10KNUTENBHBIE M OTPULIATENIBHBIC YUCIIA
[lonoxxurenpHble W OTpULATENbHbIE 4ucina. llensle umcna. Moapyne 4yucna,
3.1  IreoMeTpuueckas HUHTephnpeTamus MoOAyls uMcia. M300pajkeHue umMcen Ha
KOOPJWHATHOU NMpsAMOU. YnciioBble TpoMeKyTKH. CpaBHEHHE YHCEIT
Apudmernyeckue IeHCTBUS ¢ MOJOKUTENbHBIMUA U OTPULIATEIbHBIMH YUCIIAMU
3.2
[IpsMoyronpHas cucremMa KOOpAMHAT Ha IUIOCKOocTH. KoopauHaTel TOYKH Ha
3.3 |mrockocty, abcrucca U opauHaTa. IloctpoeHne Touek U GUIyYp Ha KOOPAMHATHOIM
[JI0OCKOCTH
4 DbyKBEHHBIE BBIPAKECHUS
[Ipumenenre OyKB ISl 3allMCH MATEMaTHYECKUX BBIPAKEHUU W TPEITIOKEHUHU.
CpoiicTBa apupMeTndyeckux AelcTBUi. BykBeHHbIE BBIpaXKEHHS W YHCIOBBIC
4.1 [MO/ICTAHOBKU. byKBEHHBIE PAaBEHCTBA, HAXOXKJECHNE HEU3BECTHOIO KOMIIOHEHTA
42 ®opmynsl, GopMyIbl IEpUMETpa U IUIOMIAIM NPSIMOYTOJIbHHUKA, KBaJpaTa, o0bemMa
napajuienenumneaa u Kyoa
3) PelieHre TEeKCTOBBIX 3a/1a4
5.1 PerieHre TEKCTOBBIX 3a7a4 apu(PMETHUECKUM CIOCOO0M
59 Pemenne noruueckux 3aaad. PemieHue 3amad nepebOpoM BCeX BO3MOXKHBIX
BapUaHTOB
Pemenne 3amad, conepKauux 3aBUCUMOCTH, CBA3BIBAIOIIMX BEJIUYUHBI: CKOPOCTb,
5.3

BpCMs1, paCCTOSAHUC, LICHA, KOJIMYCCTBO, CTOMMOCTb, IPOU3BOAUTCIIBHOCTL, BPEMHI,
00BEM pa6OTI)I. 1291070070003 U3MCPCHUA: MACChbl, CTOUMOCTH, PACCTOAHHA, BPCMCHHU,

CKOPOCTH. CBs3b MCXKAY CAMHUIAMU U3MCPCHUA Ka)XJ0W BEJIUYHUHBI
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Pemenue 3a7a4, CBA3aHHBIX C OTHOIICHWCM, MPONOPHMOHAJIBHOCTBIO BCIWYWH,

5.4
MPOLIEHTAMU; PEIlIEHHEe OCHOBHBIX 3a/1a4 Ha IpoOU U MPOIEHTHI

55 Onenka W TPUKUAIKA, OKpyrJieHHe pesynbrara. CocraBieHHE OYKBEHHBIX
BBIPAYKEHUH 110 YCIIOBHUIO 33/1a4H.

56 [IpeacTaBieHue MAaHHBIX C TMOMOINIbIO Tabmun U jauarpamMm. CrosOyaTeie
muarpaMMbl. UTeHHe KpyroBbIX JUarpaMm

6 Harnsqaas reometpust

61 |TOuKa, mpAMas, OTPE3OK, JIy4, YIoJl, JOMaHas, MHOTOYTOIbHHK, YETBIPEXYTOJIbHHUK,
TPEYTOJIBHUK, OKPYKHOCTD, KPYT

6.2 B3aumMHOe pacrnoio’keHHe ABYX NPSMBIX Ha TIOCKOCTH, MapalljieibHbIe MpPsSMbIE,
MEPICHIUKYIISIPHBIC TIPSIMbIC

6.3 3MepeHue pacCTOSIHHI: MEXAYy IBYMs TOYKaMH, OT TOYKH JI0 MPSMOM, JJWHA
MaplipyTa Ha KBaJpaTHOU CETKE

6.4  |M3mepeHue U MOCTPOCHHE YTIIOB C MOMOIIBIO TPAHCIIOPTHUPA

6.5 Bunasl TpEeyroibHUKOB: OCTPOYTOJBHBIA, MPSIMOYTOJBHBIA, TYMOYTOJbHBIH,
paBHOOEIPEHHBIN, PABHOCTOPOHHUIA

6.6 UetbipexyronbHuK. [IpsSMOYroNbHUK, KBaJpaT: HUCIONH30BAHUE CBOWCTB CTOPOH,
YIJIOB, THArOHAJIECH
M300paxkeHne TreoMeTpuuecknx (uryp Ha  HEIMHOBAaHHOW Oymare cC

6.7 lmcrmomb3oBaHMEM IMPKyIs, JTHHEHKH, YrONbHHUKA, TPAHCIIOPTHpa. IlocTpoeHus Ha
KJIeT4aTol Oymare

6.8  [[lepumeTp MHOTOYTOJIbHHUKA
[TonsiTrie TUTOMIAAM (UTYPHI, CIUHUIBI W3MEpPeHHS Tuiomanan. [IpubnkeHHOE

6.9  [M3MepeHHe IIomaay GUryp, B TOM 4ucCjie Ha KBaJpaTHON CETKe

6.10 [TIpubamxeHHOE U3MEPEHHE JJIMHBI OKPY)KHOCTH, TUIOIIAIN KPyTa

6.11 CuMMeTpusi: TEHTpalibHas, OceBasi W 3epKayibHas. [locTpoeHne CHMMETPUYHBIX
¢uryp
Harnsgaeie npeacTaBiIeHAs O MIPOCTPAHCTBECHHBIX durypax:
napajuienienumnes;, Ky0, Nnpu3Ma, NUpaMua, KOHYC, HWIWHAp, Imap u cdepa.

6.12 300pakeHre IPOCTPAHCTBECHHBIX ¢buryp. [Ipumepsr pa3BepTOK
MHOT'OTPaHHUKOB, IWJIMHpA U koHyca. Co3anue MoOZeIIen
MPOCTPAHCTBEHHBIX (uryp (W3 Oymarw, NTPOBOJIOKH, TUIACTUIIMHA W JIPYTUX
MaTEpHUAaJIOB)

6.13 [lonsiTne oO0bema, enuHUILI wu3MepeHuss oO0bema. OOBEM TPSIMOYTOJIBLHOTO

napajuienenumnesna, kyoa
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7 KIIACC
IIpoBepsiemble TpeGOBaHMS K Pe3yJbTAaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeILHOM
NMPorpamMMabl
Kox [IpoBepsieMble TpeAMETHBIE PE3YJIbTAaThl OCBOEHUSI OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIero 00pa3oBaHus
MIPOBEPSEMOTO
pe3yibTaTa
1 Uucna v BEIUKCICHUS
11 BbInoNHATh, codeTas YCTHbIE M MHChbMEHHBIE MPUEMBI, apudmeTnyeckue
' NENCTBYS C pallMOHAIbHBIMU YU CIaMU
HaxoauTh 3Ha4Y€HHS YHCIOBBIX BBIPAXKEHHH, MPUMEHITh pa3zHOOOpa3HbIC
1.2 CrocoObl M TPUEMBl BBIYUCICHUS 3HAUYCHHM JIPOOHBIX BBIPAKCHUI
2
coJiep KaluX OOBIKHOBEHHBIC U IECATUYHBIE TPOOH
13 [lepexoautb OT OAHOM (OPMBI 3aMKUCH YKcCeN K APyroi (mpeoOpa3oBbIBATH
NECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B
JACTHOCTH, B 0ECKOHEUHYIO JIECATUYHYIO IPOOB)
14 CpaBHHBATh U yHIOPSAI0YMBATH pallMOHAIBHBIC YHCIIa
1.5 OKpyrJIsITh Yncia
BBINOIHATE NPUKUIKY U OLIEHKY PE3YJIbTaTa BEIYMCICHUN, OLIEHKY 3HAUCHUI
1.6 YUCIIOBBIX  BBIPQKCHUW. BBIMONHATE JEUCTBHS CO  CTENEHSAMH C
HaTypaJIbHBIMU [1OKa3aTeIsIMU
17 [[puMEeHATH PU3HAKH JIETUMOCTH, Pa3JI0KEHUE Ha MHOKUTEIIU HATypPabHbIX
qrces
Pemiath NMpakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBSI3aHHBIE C OTHOILIEHHEM
18 BEIINYMH, MPONOPLUHUOHATIBHOCTHIO BEJINYUH, MPOLICHTAMU,
WHTEPIIPETUPOBATh PE3YNIbTAThl PEIICHUs 3aJady C Y4YETOM OIrpaHUYEHUH,
CBSI3aHHBIX CO CBOWCTBAaMU PacCMaTpUBAEMbIX 0OBEKTOB
2 AnrebpanuecKue BEIpaKEHUS
21 Vcnonb30BaTh alnredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTh
ee B Mpollecce OCBOEHUS yueOHOro MaTepuana
29 Haxonuth 3HaueHUss OyKBEHHBIX BBIPOXCHUW TPHU 3aJaHHBIX 3HAYCHHUSIX
MEPEMEHHbBIX
23 BoInosiHATh MpeoOpa30oBaHus LIE0T0 BEIPaXKEHUSI B MHOTOUJIEH IPUBEICHUEM
MOJOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK
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24 BBINONHATh yMHOXKEHHE OJHOWIEHAa Ha MHOTOWIEH M MHOrOWIeHa Ha
MHOT'OYJIEH, IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH
OcCymIecTBIATh Pa30oKEHUE MHOTOWIEHOB HAa MHOXHUTEINW C IOMOUIBIO

2.5 BBIHECEHUS! 3a CKOOKM OOIIEro MHOMKHUTEINS, TPYNIUPOBKH CIaraeMbix,
pUMEHEHHs (POPMYIT COKPALIEHHOIO YMHOKEHUS

26 [TpumeHsTh peoOpa3oBaHUsl MHOTOYJIEHOB JUISl PEIICHUS PA3IMUHBIX 3a]a4
13 MaTEeMaTUKH, CMEKHBIX MPEAMETOB, U3 PeaIbHOW MPAKTUKH

57 Mcnonb30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMHM IIOKA3aTENIMH JUIS
npeoOpa3oBaHus BEIpAKEHUN

3 YpaBHEHUS ¥ HEPABCHCTBA
Pemrate JIMHEMHBIE ypaBHEHUs C OAHOW NEPEMEHHOM, NPUMEHSSA MpaBHIIA

3.1 nepexosa OT MCXOJHOIO YpaBHEHMSI K pPaBHOCUIBHOMY eMy. [IpoBepsTs,
SIBJISICTCSI JIM YUCJIO KOPHEM YpaBHEHUS

3.9 [IpuMeHsATh rpaduueckrue METObI IPU PEIICHUH JIMHEHHBIX YPaBHEHUHN U UX|
CHUCTEM

33 [lonOuparh mnpumepsl Hap 4YUCEN, SBIAIOMIMXCSA pPELICHUEM JHHEHHOro
YpaBHEHUS C IBYMS TEPEMEHHBIMU
CTpouTh B KOOPJMHATHOM MIIOCKOCTH I'pauK JIMHEHHOTO YpaBHEHUS C IBYMS

3.4 NepEeMEHHBIMU; TOJB3YSICh TpapuKOM, MPUBOIUTH NPUMEPHI PELICHUS
ypaBHEHUS

35 Permath cucTeMsl IByX JMHEHHBIX ypaBHEHH € ABYMs IEPEMEHHBIMHU, B TOM
qriciie rpaduuecku
CocTaBnsATh M pelaTh JUHEHHOE YpaBHEHUE WJIM CHUCTEMY JIMHEHHBIX

3.6 YPaBHEHMI 110 YCIOBUIO 3a/Jaud, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 33/1a4¥ MOJTYYCHHBIH pe3yIbTaT

4 Koopaunats! u rpadpuku. yHKIKUN
300pakaTh Ha KOOPAMHATHOMN MPSAMOM TOUKH, COOTBETCTBYIOIIME 3aJaHHBIM

4.1 KOOpAWHATAM, JIy4d, OTpPE3KH, WHTEpBaJibl, 3alUChIBATb YHCIOBBIC
MPOMEKYTKH Ha alNreOpandeckoM si3bIKe

4.2 .

OTMmedaTh B KOOPAUHATHOM MIIOCKOCTH TOYKH 1O 33JaHHBIM KOOpJIMHATAM

4.3

Ctpouts rpaduxu muHEHHBIX QyHKIHA. CTpouTh rpaduk GyHknnn y = M
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OnuceiBaTh C MOMOLIbIO (YHKUMHA H3BECTHBIE 3aBUCUMOCTH MEXKIY)|

4.4 BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTD,
[IPOU3BOJIUTENBHOCTD, BPEMS, 00BbEM pabOThI
4.5 HaxoauTh 3HaueHune QyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[TonnMaTh rpaduueckuil crnocod NnpencTaBlIeHUs U aHaiIM3a WH(OpMaluy,
4.6 W3BJIEKaTh W HHTEPIPETUPOBAaTh HMH(MOPMALUI0 M3 TpadUKOB pPEATBHBIX
MPOLECCOB U 3aBUCUMOCTEN
5} BepoaTHOCTh U cTaTHCTHKA
Uurate uH(}OpMaLuIO, NPEACTAaBICHHYIO B TalOnMIax, Ha Juarpammax,
5.1 [PEICTAaBIATh JaHHbIE B BUJE TAOJIML, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronOyaThie) U KPYroBbl€) IO MACCUBaM 3HAUYECHUN
52 OnucebiBaTh W HMHTEPIPETHPOBATH  pealbHbIE  YHCIOBBIE  JaHHBIE,
[pe/ICTaBJICHHbIE B TA0IMIIAX, HA TUarpaMMax, rpadukax
lcnonb3oBaTh A ONMMCAaHUS JAHHBIX CTATUCTHUUECKHUE XapaKTEPUCTUKHU:
5.3 cpenHee apupMeTHiecKoe, MeuaHa, HauOoJIbllIee U HaUMEHbLIee 3HAYECHMS,
paszmax
limeTh mpeicTaBieHHuE O clydyallHOW M3MEHYMBOCTH Ha IpUMepax LeH,
5.4 (bu3NUECKUX BETMYMH, aHTPOIIOMETPUUECKUX JaHHBIX, UMETh MPEACTABIICHUE
0 CTATUCTUYECKOU YCTOMUYUBOCTHU
6 [ eomeTpus
Pacno3HaBaTh M3y4YeHHBIE TE€OMETPUYECKHE (UIYpPBI, ONPEIEeNsITh HX
6.1 B3aMHOE  paCMOJOXKEHHe, H300pakaTb TIeoMeTpUYeCKHue  (Urypsl,
BBITIOJHATh YEPTEXKH MO YCIOBUIO 3a1a4yu. M3MepsTh TMHEHHbIE U YITIOBBIE
BEJIMYUHBI. PemaTh 3a1a4i Ha BEIYUCIIEHUE JITTUH OTPE3KOB U BEJIMYHMH YTJIOB
Jlenate rpyOyl0 OLIEHKY JMHEHHBIX U YIJOBBIX BEJIUYMH MPEAMETOB B
6.2 peanbHOM KU3HU, Pa3MEPOB MPUPOAHBIX 00BEKTOB. Paznuyars pazmepsl 3TUX
00BEKTOB IO MOPSIIKY BETUYNHBI
6.3 CTpouTh 4epTekHU K TEOMETPUUECKHUM 3a/1a4aM
6.4 [Tonb30BaThCcsl MpU3HAKAMHM PABEHCTBA TPEYrOJbHUKOB, HCIOJIB30BATh
MPU3HAKH U CBOWCTBA PABHOOEIPEHHBIX TPEYTOIbHUKOB MPH PEIICHUH 33124
6.5 [TpoBOAUTH JIOTMUECKHE PACCYXKJIEHUS C MCTOJIb30BAHUEM I'€OMETPUUYECKUX
TeopeM
[Tonb30BaThCcsl MPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJIbHUKOB,
6.6 CBOMCTBOM MEJHMaHbl, IPOBEJEHHON K THUIOTEHY3€ MPSIMOYTOJbHOTO

TPCYTOJIbHUKA, B PCUHICHUN I'COMCTPUICCKHUX 3a1a4
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6.7

OnpenensTh NapaieIbHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOpbIE 00pa3yeT
c HUMU cekymas. Onpeaenarb NapaieAbHOCTh MPSMBIX C TMOMOIIBIO
paBEHCTBA PACCTOSIHUM OT TOYEK OJHOMW MPSIMOU A0 TOYEK APYTrOU MPSIMOM

6.8

Pemiats 3agaun Ha Kj1eT4aTon Oymare

6.9

HpOBOZ[I/ITI) BBIYMCIICHHUA W HAaXOAUTh YHCJIOBBIC U 6YKBGHHBIC 3Ha4YCHUA
YIJIOB B TCOMCTPHUYCCKHX 3aJddyaX C HUCIIOJIb30BAHUCM CYMMBI YIJIOB
TPCYIOJIbHUKOB W MHOI'OYI'OJIBHHKOB, CBOMCTB YTIJIOB, 06p330BaHHI>IX Ipu
MCPCCCUCHUHN ABYX MAapAJICIBHBIX IIPAMBIX ceKymeﬁ. Pemats MMPAKTUICCKUC
3a/[a41 Ha HAXOXIACHUC YIJIOB

6.10

Biiagers NOHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMEThb OIPEACIATH
OHMCCEeKTpUCY yria M CEPEeIUHHBIM NEPHEeHIUKYISIp K OTpPe3Ky Kak
rCOMETPUUYECKUE MECTa TOUEK

6.11

dopmyIHpoBaTh OMNPEACIICHUS OKPYXHOCTU W Kpyra, XOpAbl U JAUAMETpa
OKPYKHOCTH, IIOJIb30BATHCA UX CBOMCTBaMU. Y METh TPUMEHSTh 3T CBOMCTBA
[pY PEIICHUM 3a]1a4

6.12

Brnanerb NOHATHEM ONHMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaXOUTh ee 1eHTp. [lonb3oBaThbes pakTaMu O TOM, UTO OUCCEKTPUCHI YIIJIOB
TPEYroJbHUKA MEPECceKaroTcss B OJAHOM TOYKE, U O TOM, YTO CEpEIMHHBIC
NEPIEHIUKYIISPbl K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAOTCS B OTHOM TOUKE

6.13

BiiageTe NOHATHEM KacaTeNbHOM K OKPYKHOCTH, ITOJIb30BATHCS TEOPEMOU O
MEPHNEHAUKYIIPHOCTH KacaTeIbHOM W pajauyca, IPOBEAECHHOTO K TOYKE
KACAHUS

6.14

[lonp30BaThCs MPOCTEUIIMMU T€OMETPUUECKUMH HEPABEHCTBAMU, IOHUMATh
VX MIPAKTUYECKUN CMBICIT

6.15

[[pOBOANTH OCHOBHBIE TEOMETPUYECKHE TTOCTPOCHUS C MOMOIIBIO IUPKYJIS U
ITMHENKHN

IIpoBepsiemble 3J1eMEHTHI COIePKAHUS

Kon [IpoBepsieMblll 2JIEMEHT COAECPKAHUS
1 Uucna 1 BeIYUCICHUS
JIpoOu 0OBIKHOBEHHBIE U IECATUYHBIC, IEPEXO OT OJHOU (POPMBI 3amucH Ipodeit
1.1

K 1pyrou. Ilonsatue panuoHanbHOrO 4MCIIa, 3alIUCh, CPABHEHUE, YIIOPSILOYUBAHNE

pallnOHAJIbHBIX YU CCIT
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Apudpmerndyeckue ACHCTBUS C palMOHAIBHBIMU 4HuciaMmH. PemieHue 3amad w3

1.2
peaIbHOM MPAaKTHKU Ha 4acTH, Ha poOu

13 CreneHb ¢ HATYpaJIbHBIM [IOKA3aTEIEM: OIPEIEICHHIE, TPE0OPa30BAHNE BhIPAKEHUI
Ha OCHOBE OIpE/IeNICHH s, 3aUCh OOIBIINX YHCEI

14 [IpoLieHThI, 3anMCh MPOLEHTOB B BUJIE ApoOM U ApoOM B BHUIE IPOLEHTOB. Tpu
OCHOBHBIE 33JJa4X Ha IIPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEAIbHOM MPAKTUKU

15 [IpuMeHeHrEe NPU3HAKOB JEIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HaTypalbHBIX
qrcel

1.6
PeanbHble 3aBUCMOCTH, B TOM YHUCIIE MIpsiMasi U oOpaTHasi MPONOPLIUOHATIbEHOCTH

2 AnreOpandecKue BhIpaKCHUS

21 [IlepeMeHHbBIE, 4YMCIOBOE 3HAUYEHHME BBIPAKEHMSI C NEpEeMEHHOH. JlomycTumble
3HAUEHUS IEPEMEHHBIX

29 [IpencraBneHne 3aBUCUMOCTH MEXy BeTMUMHAMU B BUJE (GopMyibl. Beruncienus
no ¢popmynam

2.3 .
[IpeoOpa3oBaHre OYKBEHHBIX BbIPAXKEHH, TOKIECTBEHHO PABHBIE BBIPAKECHUS

2.4 CBOIICTBA CTENEHU C HATYpaJIbHBIM MOKa3aTelIeM

25 OpHouneHsl U MHorouwieHsl. CreneHb MHorowieHa. ClloeHHe, BbIYWTaHUE,
YMHO’KEHUE MHOTOYJIEHOB
@opMybl COKpAIIEHHOIO YMHOXKEHUS: KBaJApaT CyMMbl M KBaJapaT pa3HOCTH.

26 |PopMmyna pasHOCTH KBaJApaToB. Pas3ioKeHHe MHOTOYIEHOB HA MHOKHUTENH

3 YpaBHEHUS

31 YpaBHEHHE, KOpEHb YypaBHEHHMs, TMpaBuUja NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWJIBHOCTh YpaBHEHUM

392 JInHeHOEe ypaBHEHHE C OJTHOW IIEPEMEHHON, YNCIIO KOPHEW JIMNHENHOIO YPAaBHEHNS,
pelIcHUE JIMHENHBIX YPaBHEHUN

33 CocTaBieHre YypaBHEHUH MO YCIOBUIO 3ajaud. PeleHue TEKCTOBBIX 3ajad C
[MOMOLIBIO YPABHEHUI

3.4  |/luneiiHoe ypaBHEeHHE C IBYMS IEPEMEHHBIMU U €ro rpaduk
Cucrema ByX JIMHEHWHBIX YpaBHEHHMH ¢ ABYMs IepeMeHHbIMH. PemieHue cucrem

3.5

YpaBHEHHI CHocOOOM MOACTaHOBKHU. [IpuMmepbl pelieHus TEKCTOBBIX 3ajady C

ITOMOIIIBIO CUCTCM ypaBHeHI/II\/'I
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4 Koopaunatse! 1 rpaduku. yHKIuN
4.1 KoopanHaTta TOYKHM Ha NPSIMOU
4.2 UucioBble NPOMEXYTKU. PaccrosHne MexIy HABYyMs TOYKaMH KOOPIMHATHOU
MPAMOU
43 [IpsiMmoyronpHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opArUHATa TOYKU
Ha KOOPJIMHATHOM IIJIOCKOCTH
[Ipumepsl rpadukoB, 3amaHHbIX GopMynamu. YUTeHue TrpapUKOB peaTbHBIX
4.4 3aBUCUMOCTEN
4.5 [lonsitue pyuknuu. I'paduk Gynkiuu. CoiicTBa QyHKITII
4.6  luneiinas pynkuws, ee rpaduk. ['paduk dynkmm y = x
4.7 . . . .
['padnueckoe penieHne JIMHEHHBIX YPAaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUM
5 BeposITHOCTh U CTaTUCTHUKA
[IpeacTaBieHue TaHHBIX B BUE TAOJIHII, AMarpaMm, rpadukoB. 3anoIHEHUE TaOJIHII,
5.1 ureHme w mocTpoeHme mmarpaMM (CTONOMKOBBIX (CTONGUYATHIX) M KPYTOBHIX).
Urenue rpadukoB peanbHBIX MpoiieccoB. M3pneuenne nHGpopmMauu u3 1uarpamMmm u
Ta0JINLI, UCTIOJIb30BAHNE U MHTEPIPETALUs JaHHBIX
OnucarenbHas CTaTUCTUKA: CpelHee apUPMETHYecKoe, MeJIuaHa, pa3Max,
5.2 |gaubonbliee M HaMMEHblIEE 3HAYEHHS HAOOpa YMCIOBBIX JaHHBIX. [IpuMepb
CIy4ailHOM M3MEHUYHUBOCTH
53 CrnyyaliHblif SKCIEPUMEHT (OMBIT) U ClydaiiHOe coObITHE. BeposiTHOCTh U "acToTa.
Posib MaJlOBEpPOATHBIX M MPAKTHUECKH JIOCTOBEPHBIX COOBITUH B NPUPOJE U B
oOuiecTBe. MOHETa U UrpalibHAsi KOCTh B TEOPUH BEPOSITHOCTEN
['pad, Bepmmna, pedpo. Crenenp BepiinHbl. Yucio pedbep u cymmapHasi CTeNeHb
5.4 BepuH. [IpeacraBnenne o cBs3Hoctu rpada. Lenu m muknsl. Ilytu B rpadax.
O6xon rpada (siinmepoB myTh). lIpeacraBieHue 00 OpUEHTHPOBAHHOM Tpade.
Pemenue 3aia4 ¢ noMmouibio rpagos
6 [" eomeTpus
HavanbHble oHATHS reomeTpun. Touka, npsmasi, OTpe30K, JIyd. Yros. Buasl yrios.
6.1 BepTrukanbHbeie U CMeXHbIE yribl. buccekrpuca yria. JIomaHass, MHOrOyrOJIbHHUK.
[TapayienbHOCTh U EPIEHUKYIIPHOCTD MPSMBIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOICTBa oceBoM cummeTpuu. [Ipumepst

CUMMETPHH B OKPYXKAIOIIEM MHUPE
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OCHOBHBIE ITOCTPOEHUS C TIOMOLIBIO HUPKYJA U JuHEku. TpeyronbHuk. Beicora,

6.3
MearaHa, OMcceKkTpuca, UX CBOMCTBA
6.4 . .
PaBHOOEApeHHBIN 1 pABHOCTOPOHHUI TPEyrobHUKU. HepaBeHCTBO TpeyronbHUKa
65 CBolicTBa M TpHU3HAKU PABHOOEAPEHHOro TpeyrojbHUKa. llpu3Haku paBeHCTBa
TPEYTOJIbHUKOB
6.6 CBolicTBa M NpU3HAKU MapaJIeNbHbIX NpsAMbIX. CyMMa yIrjoB TpeyroJibHHKA.
BHernHue yriibl TpeyrojbHUKA
[IpsimMoyronpHblli  TpeyroiabHUK.  CBOWHCTBO  MeAMaHbl  IPSIMOYTOJBHOTO
TPEYroJbHUKA, IPOBEICHHOM K runoTeHy3e. [Ipu3Haku paBeHCTBa MPSAMOYTOJIBHBIX
6.7 TPEYroJIbHUKOB. [IpsIMOYTroibHBIN TPEYTOJbHUK C yIiioMm B 30°°
HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIMHE
6.8  |momamoif, Teopema o0 OGonpmleM yrae u GONBIIEH CTOPOHE TPEYTrONBHHUKA.
[leprienAUKYIISIp U HAKJIOHHAS
6.9 ['eomeTpruecKoe MeCTO ToYeK. brccekTpuca yria u cepeJuHHBIN NEPIICHIUKYIIAP K
OTpE3Ky KaKk TeOMETPUUYECKHE MECTa TOUEK
6.10  |OxpyxHOCTS M KpYT, XOp/a M AHAMETp, UX CBOICTBA. B3amMHOE pacmonoxkeHne
OKpPYKHOCTHU U npsimoi. KacaTenbHas U cekymias K OKpy>KHOCTH
6.11 OKpy)KHOCTb, BIIMCAHHas B Yroj. BmnucaHHas M ONUCaHHAs OKPY>KHOCTH

TPEYroJbHUKA
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8 KIIACC
IIpoBepsiemble TpeGOBaHMS K Pe3yJbTAaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeILHOM
NMPorpamMMabl
Kox [IpoBepsieMble TpeAMETHBIE PE3YyJIbTaThl OCBOEHUSI OCHOBHOM
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus
MIPOBEPSEMOTO
pe3yibTaTa
1 Uucna v BEIUKCICHUS
11 Vcrionb30BaTh HayalbHBIE IPEACTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
yhcel JJI CpPaBHEHMs, OKPYIVIEHHS U  BBIYUCICHHH, HM300paxarh
NIECTBUTEINIbHBIC YUCJIAa TOUKAMU Ha KOOPJIMHATHOW MPSAMOM
[IpuMeHsATh MOHATHE apU(PMETHUECKOrOo KBAApPAaTHOTO KOPHSA, HAXOIUTh
12 KBaJlpaTHbIE KOPHH, HCIOJIB3ySd TP HEOOXOAMMOCTH KaJbKYJSITOD,
BBITIOJIHATH NIPe00pa30BaHus BBIPAXKEHHM, COAEpKAINX KBAapaTHbIE KOPHH,
MCTI0JIb3YSI CBOMCTBA KOPHEU
13 Mcnonb30BaTh 3anucy OONBIIMX U MAJbIX YHCEN C MOMOIIBIO JAECITHYHBIX
npoOeii u crerneneit uncina 10
2 AnreOpanyecKue BbIpaXKeHHs
[[puMEHATh TOHATHE CTENEHH C LENbIM [I0KAa3aTeJIeM, BBINOJIHATD
21 npeoOpa3oBaHusl BIpAXKEHHH, COAEpKAIIUX CTEIIEHH C LEIbIM [TOKa3aTeleM
BrIMONHATE TOXAECTBEHHBIE MPeoOpa30BaHUsl PAIMOHAIBHBIX BBIPAKCHHIH
2.2 Ha OCHOBE NpaBWJI JACHCTBUII HajJ MHOTOWIEHaMHU M airedpanyecKuMu
pOOSMH
2.3 PackiiaZibIBaTh KBaJAPATHBIN TpEXUuJIeH HA MHOKHUTEIN
24 [TpumeHsTh MpeoOpa3oBaHus BEIPAKEHUHN IJIs1 peICHUS pa3InYHbIX 33724 U3
MaTEeMaTHKH, CMEXKHBIX MPEIMETOB, U3 peallbHON MPAKTUKU
3 YpaBHEHUS] U1 HEPABEHCTBA
3.1 Pemiath JMHEHbIE, KBaIpaTHbIE YpaBHEHUS W PAllMOHAIbHBIC YpPaBHEHWS,
CBOJISILIIUECS K HUM, CUCTEMBI IByX YPaBHEHUU C JBYMs IEPEMEHHBIMU
[[poBOIUTH MPOCTENIINE UCCIECIOBAHNS YPABHEHUN U CUCTEM YPaBHEHMHIM, B
39 TOM 4YHCIIe C MPUMEHEHUEM rpauuecKux MpeicTaBiIeHuid (yCTaHABIUBATh,
UMEeT JIM ypaBHEHHE WJIM CHUCTEMa YpaBHEHHH pelIeHHs, eclid UMEET, TO
CKOJIBKO, U ITPOYEE)
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3.3

[lepexoauTh OT ClIOBECHON (OPMYIMPOBKHM 3aJayd K €€ anreOpandeckou
MOJIETT! C TIOMOIIBIO COCTaBIICHUS YpaBHEHHS WM CHUCTEMBI YpaBHEHU,
WHTEPIIPETUPOBATh B COOTBETCTBHUHM C KOHTEKCTOM 3aJlayMl TOJy4YEHHBIH
pe3ynbTar

3.4

[[pyMeHSATh CBOMCTBA YMCJIOBBIX HEPABEHCTB JJIsI CpPAaBHEHHUSI, OIICHKH,
pelaTh JIMHEMHbBIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX CUCTEMBI, 1aBaTh
rpauyYecKyr0 WUTIOCTPAIMI0O MHOXECTBA PEIICHUN HEPaBEHCTBA, CUCTEMBI
HEPABEHCTB

D yHKIMU

4.1

[loHHMaTh W HCIIOJIB30BaTh (PYHKUMOHAJIbHBIE MOHATHS U SA3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAa4YeHMs), ONpeAeNsATh 3HaueHHe (QYHKUUU IO
3HAUEHUIO apryMEHTa, ONPEAEIATh CBOMCTBA (YHKIMU O €€ rpaduxy

4.2

K
Crpouts rpaduKy SIeMeHTapHbIX QyHKIMH BUa: ¥ = —, y=x2, y=x5, y =X

, OIUCBIBATh CBOKMCTBA YMCIIOBOM (PYHKIMH 1O €€ TpaduKy

BeposiTHOCTh U CTaTUCTHKA

5.1

M3Biekath W mpeoOpa3oBbIBaTh WH(OpPMAIMIO, TPEICTABICHHYIO B BHUJC
Ta0nuI, auarpamMM, TpaduKoB, MPEACTABISATh JaHHBIE B BHJE TaOJHII,
uarpamm, rpaduKoB

5.2

OnuceiBaTh JaHHBIE C MOMOIIBIO CTaTUCTUYECKUX MOKazaTeneil: cpeaHux
3HAUEHUH M Mep pacceuBaHus (pa3max, JOUCIEpPCUs U CTaHAAPTHOE

OTKJIOHCHHE)

5.3

HaxoauTh 9acTOTHI YMCIIOBBIX 3HAYCHUH M YaCTOTHI COOBITHI, B TOM YHCJIE

M0 pe3yJibTaTaM U3MEPEHUM U HaOJI0ICHUI

5.4

HaxoauTe BEpOSTHOCTH CIy4ailHBIX COOBITHIA B OMBITaX, 3Hasi BEPOSITHOCTH
DIIEMEHTApPHBIX COOBITUH, B TOM YHCJIE B OIBITAX C PaBHOBO3MOXKHBIMU

DJICMCHTAPHBIMU COOBITHSAMH

5.5

Mcnonp3oBaTh Fpa(i)I/IIIGCKI/IG MOACIN: ACPEBO CHY‘I&VIHOFO OKCIICPUMCHTA,

JruarpaMmbl Sﬁnepa, UHCJIOBasd MMpsAMasi

5.6

OHCpI/IpOBaTB IIOHATHUAMM. MHOXCECTBO, IOAMHOXKCCTBO, BBIIIOJIHATD
Oorncpanrn Haad MHOXKXCCTBAMM: O6T:CZ[I/IHGHI/IC, MEpeCCUCHUC, OITIOJIHCHUC,

MCPCUHUCIIATD 3JICMCHTBI MHOKCCTB, IPUMCHSATH CBOMCTBA MHOKECTB
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5.7

Vcnons30BaTh Tpaduueckoe MPEeACTaBICHUE MHOXKECTB U CBSI3EU MeEXAY|
HUMH JUIs1 OTIMCAHMS MIPOIIECCOB U SIBJICHUI, B TOM YKCJIE IPU PEIICHUU 3a]1a4
U3 IPYTUX y4eOHBIX PEIMETOB U KypCOB

[' eomeTpus

6.1

Pacrio3HaBaTb OCHOBHBIC BHJIbI YCTBIPCXYI'OJIbBHUKOB, HX JJICMCHTHI,
[M0JIb30BaThCS UX CBOMCTBAMU IIpHU pCIICHUU I'COMCTPUYCCKUX 3ada4d

6.2

[IpuMeHsTh CBOMCTBA TOYKM TEpeceueHuss MeIuaH TPeyrojbHUKa (LIEHTPA
Macc) B pelIeHUH 3a/1a4

6.3

BnageTrs nmoHsTHEM CpeqHEl JIMHUU TPEYrojdbHUKA U Tpaleluuu, NPUMEHATh
WX CBOMCTBA IIPU PEILIEHUH reoMeTprudecKkux 3a1ad. [lonp30BaThcs TeopemMoit
daneca u TeopeMOi O NMPOMOPLUUOHATBHBIX OTpE3KaX, NPUMEHATh UX IS
peleHus MPaKTUIEeCKUX 3a1a4

6.4

HpI/IMeH}ITB IIPU3HAKU l'IOI[06I/IH TPCYI'OJIbHHUKOB B PCIICHUH I'COMCTPUICCKHX
3aaa4

6.5

[Tonb3oBarbest TeopeMoil Iludaropa s pemieHuss TeOMETPUYECKHX H
npakTH4eckux 3anad. CTpOUTh MaTeMaTHYECKYyl0 MOJENb B IMPAKTUYECKUX
3ajayax, CaMOCTOSATENBHO JEJaTh YEepTek M HAXOAUTH COOTBETCTBYIOIIME

TIMHBI

6.6

Bnagerb NOHATHSIMM CHUHYCAa, KOCHHYCa M TaHTE€HCAa OCTpPOro yria
PSIMOYTOJIBHOTO TpeyrosibHUKa. [lonp30BaTbesd STUMU MOHATHAMHU  AJIs

PCHICHUA IIPAKTHYCCKUX 3a1a4

6.7

Boruuciasate (pa3audyHbIME CIIOCO0aMU) TUIOMIAb TPEYTObHUKA U TUIOMIATN
MHOTOYTOJIbHBIX (Uryp (MoJib3ysiCh, Ile HEOOXOAUMO, KaJIbKYJISTOPOM).

[[prMEHATH MOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax

6.8

BiageTp MNOHATUSAMH BIIMCAHHOTO M LIEHTPAJIBHOIO YIJa, HWCIOJIb30BaTh
TEOpEMbI O BIMCAHHBIX YIJIaX, yIJlax MeXAy XOopJaMu (CEeKYyIIMMH) U yTie

MEXy KacaTeJIbHON U XOPAOU IIPU PEIICHUU T€OMETPUYECKUX 3a1a4

6.9

BHa}IeTI) IMOHATUCM OIMMCAHHOI'O YCTHIPCXYI'OJIbHUKA, IIPUMCHATH CBOMCTBA
OIMMCAHHOI'O YCTBhIPEXYI'OJIbHHUKA ITPU PCIICHHUU 3aJ1a4

6.10

[IpuMeHsATh MOydYeHHBIE 3HAHMS HAa MPAKTHKE - CTPOUTh MAaTEMAaTHYECKHUE
MO JJIs 3a7ad peajbHOM JKM3HU W TPOBOJUTH COOTBETCTBYIOIIUE
BBIUKCIICHUSI C MPUMEHEHHEM I0J00Us U TPUTOHOMETpUHU (MOJIB3YACh, TlIe
HEO00X0IMMO, KaJIbKYJIITOPOM)
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HpOBepﬂeMbIe IJIEMEHTDI COACPKAHUA

Kon IIpoBepsieMbIi 2IIEMEHT CONEPKAHUS
1 Uricna 1 BRIYUCIICHUS
11 KBanpaTHblii KopeHb U3 uncina. [lonstre 06 uppaunoHaibHOM ymciie. [lecaTuunbie
' NpUOIMKEHUS UPPALMOHATBHBIX YHCE
1.2 |CpoiictBa apudMeTHUECKHX KBAJpPAaTHBIX KOpPHEH M HUX TNpPUMEHEHHE K
peoOpa30BaHUIO YUCTIOBBIX BBIPAXKEHUHN U BBIYUCICHUSIM. [leficTBUTENbHBIC YKCTIa
1.3  |Crenensb c 11ebIM MOKa3areneM u ee cporictBa. CTaHIapTHAS 3aITUCh YHCTIa
2 AnreOpandecKue BhIPAKCHHS
2.1  [KBagpatHbIil TpexusieH, pa3ioKeHUe KBaAPaTHOTO TPeXUueHa Ha MHOXKUTEN
2.2  |AnreGpanueckas 1po0b. OCHOBHOE CBOMCTBO anreOpamdeckoil 1poou
2.3 CrnosxeHue, BRIUNTAHUE, YMHOXKCHHE, JIeJICHHE anre0pandeckux Apooeit
2.4  PanmoHanbHBIC BEIPAKEHUS U UX MPeoOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpaTHoe ypaBHeHUE, ¢GopMyna KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera
3.2 Pemienue ypaBHEeHUN, CBOJSIIMXCS K JIMHEWHBIM U KBaJPaTHBIM
3.3  [Ipocreiimue npoOHO-palMOHATBHBIE YPABHEHUS
['padudeckass WHTEpHpeTanus YpaBHEHWH C JBYMS MEPEMEHHBIMA M CHUCTEM
34 JINHEMHBIX YPAaBHEHUN C JABYMsI II€peMEHHbIMH. IIpuMepnl pelieHus CUucTem
HEJIMHEHHBIX YPAaBHEHUH C TBYMsI IEPEMEHHBIMH
3.5  |Pemenue TEKCTOBBIX 3334 alreOpanyecKuM CrocoOoM
3.6  [YucioBble HEPAaBEHCTBA M X CBOMCTBA
3.7  |HepaBeHCTBO ¢ OJJHOU NEpEeMEHHOU
3.8  |PaBHOCHIILHOCTH HEPABEHCTB
3.9  |/luneiiHple HEpaBEHCTBA C OJIHOM NMEPEMEHHOM
3.10 |Cuctembl IMHEHHBIX HEPABEHCTB C OJJHON NIEPEMEHHON
4 DyHKIUU
41 [Tonsitue pynkiuu. O0IacTh OnpeaeaeHuss 1 MHOXKECTBO 3HAUCHHUM (PYHKIIUH.

Croco0sl 3aganust GyHKIHI
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4.2 ['paduk pynkiuu. UreHrne cBOMCTB (yHKIMH O €€ rpaduKy

4.3 [ Ipumepsl rpaduKoB GYHKIHHM, OTPaKAIOIMINUX PeATbHBIC MPOIIECCHI

44 DyHKIUHN, OMUCHIBAIOIINE TPSIMYIO U 00PaTHYIO MTPOMOPIIMOHATBHBIE 3aBUCHIMOCTH,
X rpaduku

4.5 dyukuun y = x%, y = X3

4.6 Oynkuun y = y/x ,y = X

4.7 ['paduueckoe perieHne ypaBHEHUI U CUCTEM YpaBHEHUN

5 BeposTHOCT U CTaTUCTHKA

51 [IpencTaBieHne JaHHBIX B BUE TaOJIHUII, TUarpamMm, rpadyuKoB

59 MHOECTBO, 3JIEMEHT MHOXKECTBA, MMOAMHOKeCTBO. Onepaluy HajJ MHOKECTBaAMHU:
00BbeMHEHHE, TIEpECEUCHUE, JOIIOJIHEHNE

53 CBoiicTBa omnepauuii HajJ, MHOXECTBAMU: IIEPEMECTUTENBHOE, COYETaTeNbHOE,
pacripeaenuTeabHOE, BKIIOUECHHUS

54 lcnonp3oBaHue TpapuecKoro MpeICTaBIeHNs MHOXKECTB JIJIsl OMMCAHUS PealbHbIX
MPOIIECCOB U SIBIICHUH, IPH PEIICHUH 3a/1a4.

55 3mepenne paccenBaHusi JaHHbIX. Jlucrepcuss M CTaHAApTHOE OTKJIOHEHHE
YHCIIOBBIX HAOOpOB. /[narpamMma paccenBaHus
DnemMeHTapHble coObITUS ciiydaiiHoro omnbita. Cioyyaiinble coObITHS. BeposTHocTH

56 coObITHI. OTBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. CiTydaiiHbIH
BbI0OOp. CBSI3b MEXK/1y MAJIOBEPOSITHBIMU U TPAKTHYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIpHUpO/ie, OOIIECTBE U HAYyKe
JlepeBo. CBoiicTBa JepeBbEB: €IUHCTBEHHOCTb IYTH, CYIIECTBOBAHWE BHCAYCH

5.7 BEPILIUHBI, CBSI3b MEXKIY YHUCIOM BEPIIMH U 4ucioM pedep. [IpaBuino ymMHOKEHHS.
Pemenue 3aaa4 ¢ noMouibio rpagos

5.8 [IpotuBoOMONOKHBIE cOObITHSA. [luarpamma JDitnepa. O0ObeAMHEHNE U TIEPECEUCHUE
coObITHil. HecoBMecTHBIE coObITHS. DOpMYyTIa CII0KEHHS BEPOSTHOCTEH

5.9 YcioBHas BeposTHOCTS. [IpaBuiio ymHOxkeHus1. HezaBucumbie coObITHS

5.10  [pencraBnenue skcrepuMeHTa B BHE JAepeBa. PelleHue 3ajad Ha HaXOXkKIEHHE
BEPOSITHOCTEH C MOMOIIIBIO JIEpEBA CIIy4ailHOT0 3KCIEPUMEHTA, Iarpamm Jiepa

6 [" eomeTpus
6.1 Uerelpexyronsauku. [lapannenorpamm, ero npu3Haku U CBOWCTBA
6.2 [TpsitMOyronabHUK, pOMO, KBaapaT, X MPU3HAKU U CBOWCTBA
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Tpaneuus, paBHOOOKas Tpamelus, €e CBOMCTBa U mNpu3Haku. lIpsmoyronbHas

6.3
Tpanenus

6.4 Meton yasoenus meauansl. LlenTpansHas cummetpus. Teopema Paneca u teopema
0 MPONOPLIMOHAIIBHBIX OTPE3Kax

6.5 |Cpennue JIMHUU TPEYroJbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojibHUKa

6.6 [lonobue TpeyrodbHUKOB, Kod(pduuueHt mnoxodbus. IlpuszHaku mnomodus
TpPeYroJbHUKOB. [IpMeHeHne noqo0us mpyu peieHny NpakTUYECKUX 3a1au

6.7
@dopMmyabl U1 IIIOIIAAN TPEYTOJIbHUKA, apaJljIesiorpaMMa, poMOa 1 Tpanenuu

6.8 CaoiicTBa miomiaaei reomerpuyeckux ¢uryp. OTHOIICHHE TUIOMAIel MOA0OHBIX
¢uryp

6.9 . .
Brrurcnenue mioiaei TpeyroJbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeTyaTol Oymare

6.10 Teopema Iludaropa. Ilpumenenme Teopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4
CuHyC, KOCUHYC, TAHTE€HC OCTPOTO YIJIa IPSIMOYTOJIbHOTO TpeyrojbHuKa. OCHOBHOE

6.11  |rpuronomerpuueckoe ToxnecTBo. TpHroHOMeTpUdeckue GyHKIUN YIIIOB B 30°, 45°
u 60°

6.12 BrivcanHbple M LEHTpaJIbHbIE YIJIBI, YIrOJ MEXIY KacaTeJIbHOM M XOpAOH. YTIIbI
MEX1Yy XOpJIaMU U CEKYIIUMHU

6.13 |BrnucaHHbIE M ONMCAHHBIE YETHIPEXYTOJIbHUKU

6.14 B3aumHoe pacnoyiokeHue JByX OKpyxHocTed. Kacanue okpyxknocteil. OOmue

KacaTelIbHbIE K IBYyM OKPYXHOCTSIM
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9 KIIACC
IIpoBepsiemble TpeGOBaHMS K Pe3yJbTAaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeILHOM
NMPorpamMMabl
Kox [IpoBepsieMble TpeAMETHBIE PE3YJIbTaThl OCBOEHUSI OCHOBHOM
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHus
MIPOBEPSIEMOTO
pe3yibTaTa
1 Uucna v BBIYUCIICHUS
1.1 CpaBHHBATh U yHOPAI0YMBATH PAllMOHATIBHBIE U UPPALIMOHATBLHEIE YHCIIa
BbIoMHATE  apuMeTUYeCKre JEUCTBUS C palMOHAJIbHBIMU YHCIIAMH,
1.2 codeTasl YCTHbIE U TIMCHMEHHBIC IPUEMBI, BBINIOJTHATH BBIUUCICHUS C
9
MPPALMOHAIBHBIMU YHCIIAMU
13 HaxonuTh 3HAyY€HHs CTENEHEH C LEJNbIMH IOKa3aTeas MU M KOpPHEW,
BBIYMCIISITH 3HAUECHUS YHCIIOBBIX BBIPAYKEHUIM
14 OKpyTJIsSITh  IEUCTBUTEIBHBIE YHUCIA, BBITIOIHATh MPUKUIKY pe3ysbTara
BBIYMCIICHUH, OLIEHKY YHCIIOBBIX BBIPAYKEHUI
2 YpaBHEHHsI 1 HEPABEHCTBA
21 Pemiats nuHEHbIE W KBAaJpaTHBIE YpPaBHEHUS, YPaBHEHUS, CBOJSIIHMECS K
HUM, TTPOCTEHIINE TPOOHO-pallMOHATILHBIE YPaBHEHUS
Pemate cucTeMbl ABYX JUHEHWHBIX YPaBHEHHU C JByMs TMEPEMEHHBIMU U
29 CHUCTEMBbl JBYX YypaBHEHHUU, B KOTOPHIX OJHO YypaBHEHHE HE SBISETCSA
TTUHEWHBIM
Pemath TEKCTOBBIE 3aaydl aireOpamdeckuM CrocoOOM C  TOMOIIBIO
2.3 COCTaBJICHUS YpPABHEHUS WM CHUCTEMbl JBYX YpaBHEHUW C JByMs
MepeMEHHbIMU
[[poBOIUTH MPOCTENIINE UCCIECIOBAHNS YPABHEHUN U CUCTEM YPaBHEHMHI, B
2.4 TOM 4YHCJI€ C TpPUMEHEHHEeM TpadUuuecKux TMPEICTaBICHUN (Hampumep,
yCTaHABIIMBAaTh, UMEET JI1 ypAaBHEHUE WJIM CHCTEMa YpaBHEHUU peIICHHUS,
€CJI UMEET, TO CKOJIBKO)
Pemate JuHEHHbIE HEPAaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, H300paKaTh
2.5 pelIeHue HEPaBEeHCTB HA YMCIOBOM MPSIMOM, 3amuChIBaTh PEIICHUE C
MOMOIIIbIO CHUMBOJIOB
26 Pemiatb  cuctemMbl  JIMHEHHBIX  HEPAaBEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIIME KBaIPaTHOE HEPABEHCTBO, N300pakaTh pelleHne
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CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM Hp?[MOfI, 3aIlMMCBIBATh PCHICHUC C
ITOMOIIIbXO CMMBOJIOB

2.7 lcnosib30BaTh HEPABEHCTBA TP PEUIEHUH PA3JIMYHbIX 3a7a4
3 DyHKITUN
Pacnio3HaBaTh (DyHKUMM H3Y4eHHBIX BUIOB. [loka3bIBaTh CXE€MaTHYECKU
3.1 pacIoJ0KCHUE Ha Koopz[I/IHaTHofI IIOCKOCTHU K
rpadukoB QyHKIMIA Buga: y =KX, y=kx +b, V=", y=ax? + bx + ¢ JI
B 3aBUCHUMOCTH OT 3HAY€HUH KO3(PPUIMEHTOB, ONUCHIBATH CBONCTBa
byHKIHHA
3.2 [Toka3pIBaTh CXEMaTHYECKH PACIIONIOKEHHE Ha KOOPAMHATHOM IJIOCKOCTH
rpadukoB QyHKIUM BUAA Y = V[X, Y = X U OMUCHIBATh CBOMCTBA (PyHKIIMIA
3.3 Crpouth U n300paxarb CXeMaTHYECKH IpauKU KBaAPAaTUUHBIX (PYHKIIH,
ONKCHIBATh CBOMCTBA KBapaTUYHBIX (PYHKLUHI MO UX rpadukam
3.4 Pacrio3HaBaTh KBaJpaTUUHYIO (QYHKIUIO 10 (opMysie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHbIX (PYHKIMI U3 peanbHON XKU3HHU, (PU3UKHU, TEOMETPUN
4 Apudmernyeckas U TeOMETPUUYECKas POTPECCUU
41 Pacrio3HaBath apu(METUYECKYI0D U TE€OMETPHUYECKYI0 MPOTPECcCUu MpH
pa3HBIX CrIoco0ax 3a1aHus
BbINOMHATH BBIUMCICHHUA C HUCHOJb30BaHHMEM (opMyl N-TO  4JeHa
4.9 apruPMETHUECKON U TEOMETPUUECKON MPOrPECCUid, CyMMbI IEPBBIX I YJICHOB
M300pakaTe 4iIEHBI MOCIENIOBATENBHOCTH TOYKAMHU HAa KOOPIWHATHON
4.3 MJI0CKOCTH
Pemath 3a7aun, CBS3aHHBIE C YUCIOBBIMHU MOCIEIOBATEILHOCTSIMHU, B TOM
4.4 upCiIe 3aJaYd U3 PEadbHOM JKM3HH (C MCIIOJNB30BAHHMEM KAIIbKYJIATOPA,
TU(POBBIX TEXHOJIOTHIN)
3) BeposTHOCTh U CTaTUCTHKA
M3BrnekaTb M TIpeoOpa3oBbIBATH HH(POPMALIMIO, TPEACTABICHHYIO B
5.1 pa3IUYHBIX HCTOYHUKAX B BUJIE TaOJIUL, TuarpaMm, rpaduKoB, MPeCTaBIsITh

NTaHHBIE B BHUJIE TAONHUII, AUArpaMm, rpa(uKoB
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5.2

Pemate 3agaunM OpraHu30BaHHBIM NEpPeOOpPOM BApHUAHTOB, a TaKKE C
MCII0JIb30BAHMEM KOMOWHATOPHBIX MTPaBUJI U METOJ/I0B

5.3

Mcnonp30BaTh ONMHMCATEILHEIC XapaKTCPpUCTUKU JIA MAaCCUBOB YMCIIOBBIX
JAaHHbIX, B TOM YHUCJIC CPCAHUC 3HAUCHUA U MCPBI paCCCUBAHHNA

5.4

Haxonuth 4acTOThl 3HAYEHUN U YaCTOTHI COOBITHSA, B TOM YHCJIE MOJIb3YAChH
pe3yNnbTaTaMu MPOBEICHHBIX U3MEPEHUN U HAOII0IeHUN

5.5

HaxoauTh BEPOATHOCTH CIIYYaHBIX COOBITUN B M3yYEHHBIX OMBITAX, B TOM
YUCJE B ONBITaX C PaBHOBO3MOXKHBIMH JJIEMEHTApPHBIMH COOBITHUAMH, B
CepUSIX UCTIBITAHUI JI0 TIEPBOTO yCIieXxa, B CEpUAX UCTIbITaHUN bepHyu

5.6

lIMeTh TpenCcTaBICHUE O CIy4YalHONW BEJIMYMHE M O PACHpPEIEIICHHH
BEPOSTHOCTEN

5.7

iMeTh TpelcTaBICHUE O 3aKOHE OONBIIMX YHCEN KaKk O MPOSIBICHUH
3aKOHOMEPHOCTH B CIIy4YaHOW M3MEHYMBOCTH U O POJU 3aKOHA OOJBIIUX
qricell B IPUPO/Ie U 0OIIECTBE

[ eomeTpus

6.1

3HATh TPUTOHOMETpUYECKUE (YHKIMUU OCTPHIX VYIJOB, HAXOJIUTh C UX
MOMOIIIBIO PA3JIMYHBIE SJIEMEHTHI MPSMOYTOJIBLHOTO TPEYTOJbHUKA («PEIICHHE
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTs (C MOMOMIbIO KaIbKYJISATOPA)
TUTMHBI U YTIIBI 1719 HETaOJMUYHBIX 3HAUCHU I

6.2

[lonp30BaThCs (bOpMy.]'IaMI/I MNPUBCACHUA U OCHOBHBIM TPUTOHOMCTPUUICCKUM
TOXJICCTBOM JJIA HAXOXKIACHU COOTHOIIICHUI MCKIAY TPUTOHOMETPUYCCKUMHU
BCINYHNHaMU

6.3

lcrionp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUJII HAXOXKIACHUS Pa3JINYHbIX
DIIEMEHTOB TPEYTOJIbHUKA («PELIEHHE TPEYTOJbHUKOBY), IPUMEHITh UX IIPU
pELICHUU TEOMETPUYECKHUX 3a1a4

6.4

Bnagerb MNOHATHAMM  NpeoOpa3oBaHus  MOAOOHUS, COOTBETCTBEHHBIX
hrieMeHTOB  MoAo0HBIX  ¢uryp. Ilomp3oBaThecs CBoOMCTBaMU — MOAOOHS
MPOU3BOJBHBIX (QUTYP, YMETb BBIUMCIATH [UIMHBI M HAXOAWThb YIJbl Y
no100HBIX (uryp. [IpumMeHsTh cBONCTBA MO100MS B MPAKTUYECKHUX 33/a4ax.
YMeTh NPUBOIUTH PUMEPHI MTOTOOHBIX (UTYD B OKPYKAIOIIEM MHPE

6.5

[lonb30BaThCst TEOPEMAaMH O MTPOU3BEICHUH OTPE3KOB XOPA, O TPOU3BEICHUU
OTPE3KOB CEKYILUX, O KBaJlpaTe KacaTeJIbHON
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[Tosb30BaThCcsl BEKTOpAaMH, MOHUMAaTh WX T€OMETPUUYECKUH U (U3HUECKHUM
CMBICJI, IPUMEHATh UX B PELICHUH T'€OMETPHUYECKUX U (PU3NYECKUX 3a/ad.

6.6
[[pUMEHATH CKaJAPHOE NPOU3BEICHUE BEKTOPOB I HAXOXKICHUSA [UIMH U
YTJIOB
6.7 [lonb30BaTbCsl METOAOM KOOPAMHAT HA IUIOCKOCTH, NPHUMEHSTH €r0 B
pEIIEHNH FEOMETPUYECKUX U TPAKTUYECKUX 3a7a4
BitageTs NMOHATHAMU IIPaBUIBHOIO MHOIOYI'OJIBHMKA, JUIMHBI OKPYXKHOCTH,
6.8 JUIMHBl YT OKPYXHOCTM W paJuaHHOW Mephl yrjia, YMETb BBIYUCIATH
[UI0IaAbp Kpyra M ero vacred. [IpuMeHsATP NOgydYeHHBIE YMEHHUS B
MPAKTUYECKUX 3a/1a4dax
6.9 HaxoauTh OocM WM LEHTPbl CUMMETPUHM (UTYp, TPUMEHSTH JIBHKCHUS
[JIOCKOCTH B IIPOCTEHIINX CIIydasix
[[puMEHATH MOJTYyYECHHBIC 3HAHWS HA MPAKTHKE - CTPOUTh MAaTEMaTHYECKHE
6.10

MOJCIIA Ul 3aJad peajbHOM XU3HU U IPOBOJUTH COOTBETCTBYIOILME
BBIUMCIIEHUS! C TPUMEHEHHEM MO0J00MS U TPUTOHOMETPUUYECKUX (PYHKIIMIMA

(MONB3ySCh, TE HEOOXOIUMO, KABKYISTOPOM)

IIpoBepsiemble 31eMEeHTHI CO/IePKAHUS

Kon [IpoBepsieMbli AIEMEHT CONECPIKAHUS
1 Uucna 1 BeIUKCICHUS
11 ParmoHanbHbIE YHUCIA, HppallMOHAIbHBIE YHCIA, KOHEYHble U OECKOHEYHbIE
' TIeCSITUYHBIE IPOOH
MHOXECTBO JEHCTBUTEIBHBIX UYHCEN, JEHCTBUTEIbHBIC YHCIAa KaK OCCKOHEYHBIC
19  [ACCATHYHBIC ApoOu. B3auMHO OJHO3HaUYHOE COOTBETCTBHE MEXIYy MHOKECTBOM
NCHCTBUTENBHBIX YHCEN W KOOpAMHATHOW mpsiMod. CpaBHEHHE NEHCTBHTEIHHBIX
qrcen
1.3 ApudmeTnieckre 1eHCTBHS C IEUCTBUTEILHBIMU YUCIAMHU
V3mepenns, NpUOMKEHUs, OLEHKH. Pa3Mepsl OOBEKTOB OKpYXKAroIlero Mupa,
14  [WIMTEIBHOCTh NPOLECCOB B OKPYKAIOIIEM MHPE. [TpubnmxenHoe 3HaYeHUE
BEJIMYMHBI, TOYHOCTh TpuOmmkeHus. OkpyrieHue yucen. [Ipukuaka u OIeHKa
PEe3yabTaTOB BBIYUCICHUI
2 YpaBHEHUS ¥ HEPABCHCTBA
2.1  |YpaBHeHHs C OJTHOM NIEpEMEHHOMN
2.2  |JluneiiHoe ypaBHeHHe. Perenne ypaBHEHHIA, CBOISAIIMXCS K JIMHEHHBIM
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2.3  |[KBagpatHoe ypaBHeHue. Penienne ypaBHeHH, CBOIAIIMXCSA K KBaJPATHBIM

24 bukBanpatHoe ypaBHeHHE. [IpuMepsl pemieHns ypaBHEHUN TPETbEH M YETBEPTOU
CTEIIEHEN Pa3IoKEHUEM Ha MHOXHUTEIN

2.5  |Pemenue npoOHO-PalMOHATBHBIX YPABHEHUH

2.6  |Cuctemspl ypaBHCHHH

2.7  |YpaBHeHHE C ABYMs IEPEMEHHBIMU U €T0 rpaduk

2.8 Pemienne cucTem AByX JMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU

29 Pemenue cucteM IByX ypaBHEHUM, OJHO U3 KOTOPBIX JUHEUHOE, a IPYrO€ - BTOPOMl
CTEIICHU

2.10 ['padwmyeckasi HHTEPIPETANHNS CUCTEMbl YPAaBHEHUH C TBYMsI IEPEMEHHBIMH

2.11 |PemeHue TEKCTOBBIX 3a7a4 areOpandecKuM CrocoOomM

2.12  |[YucnoBbie HEpaBEHCTBA U UX CBONCTBA

2.13  |Pemenue TMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN

2.14  |Pemenue cucTeM JUHEHWHBIX HEPABEHCTB C OJHOMN IEpeMEHHOM

2.15 |KBampaTHbIe HEpaBEHCTBA

216 ['paduueckass MHTEpIpeTalys HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C JBYMS
epeMEHHBIMU

3 DyHKITUN

31 KBanpatuunas pyukuus, ee rpaduk u cBoiicta. [lapabona, KoopJuHATHI BEPIIUHBI
napaboJibl, OCb CHMMETPHUH MapadOIIbI

3.2 ['paduku pyHkumity = xkx,y = be + & u uxcpoiicta

K
3.3  [paduxu pyukuumit ¥ =, y = x* u ux cpoiictpa
3.4  ['paduku pyHkuuit y = >/x ,y = |1| u ux cBoiicTBa
4 UucnoBbie MOCIIEI0BATEIBHOCTH

OmnpeneneHue U crocoObl 3aJaHus YMCIOBBIX TOCIEA0BATEILHOCTEH. 3a1aHne

4.1 MOCJIeI0BAaTEILHOCTH PEKYPPEHTHON POpMyIIoi U POPMYIIOH M-TO WieHa

49 Apudmernyeckas nporpeccusi. Dopmyiel N-To wieHa apudmeTndeckon
[IPOIPECCUHU, CYMMBI IIEPBBIX 1 YIEHOB

43 ['eomerprueckas nporpeccuss. PopMmyssl N-ro 4ieHa TeOMETPUYECKOU IPOTPECCUH,

CYMMBI IICPBLIX IT YJIICHOB
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. JKEHUE WICHOB apu(PMETHYECKON U T€OMETPUYECKOM MpOr A TOYKaMU

44  |U3o6pakeHue YIEHOB a €TUYECKO eome €CKO orpecc O4YKa
Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBINA U KCIIOHEHIMAJIbHBIA POCT

4.5 Cno>XHBIC TPOIIECHTHI

5} BeposaTHOCTh U cTaTHCTHKA

[IpencraBneHue MaHHBIX B BHJE TaOJNHIl, AMArpamm, rpadukoB, WHTEPIpETAIUSI

9.1  |nammeix. UTeHMe W TNOCTpOEHHE TAONHII, AMArpaMM, TPadUKOB MO PEaNbHBIM
TAaHHBIM

5.2 [lepecTaHOBKH U haKTOpHAT

5.3 CoueTaHus U YUCJIO COYETAaHUN

5.4  [Tpeyronbuuk Ilackans. Pemenue 3a1a4 ¢ MCMoJIb30BaHHEM KOMOWHATOPUKH

55 ['eomeTpuueckas BeposATHOCTb. CiydailHbI BBIOOP TOYKM M3 (QUIYpPHl Ha
MJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTHU

5.6 VcnpiTanne. Ycenex u Heynada. Ceprsi ICIBITAHUM 10 IEPBOTO yCIexa

5.7 Cepuss wucnbitanuii bepuymnu. BeposTHOCTHM COOBITHII B CEepUU  HCHBITAaHUHN
bepHym

5.8  |CnyuaiiHasi BeIMUMHA U paclipe/ieIeHUE BEPOITHOCTEN

59 MaTteMatnueckoe OKuJianue u aucrnepcus. [Ipumepsl MaTeMaTHYECKOro OKUTAHUS
KAaK TEOPETHUUYECKOTO CPEHETO 3HAUCHHUSI BETUUNHBI

510 MaTteMaTnueckoe OKUIaHuE U TUCTICPCUS CTydYailHOW BETUYMHBI «IHCIIO YCTIEXOB B
CepUHU UCTIBITaHUN bepHyrum»»

511 [TonsiTue 0 3akoHE OONBIIMX Yucen. MI3MepeHne BepOATHOCTEN C TOMOIIBIO YacTOT.
Ponb 1 3HaUeHne 3aKOHA OOJIBIITNX YUCEN B MPUPOJIE U OOIIECTBE

6 [" eomeTpus

6.1 Cunyc, xocuHnyc, TaHreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOox1ecTBO. DOpMYIIBI TPUBEICHUS

6.2 Pemenrue TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TeopemMa CHHYCOB. PeleHue
MPaKTUYECKUX 3a7a4 C UCIOJIb30BAaHUEM T€OPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB

6.3  |[[IpeoOpa3oBanue nogodusi. [logobre cOOTBETCTBEHHBIX HJIEMEHTOB

6.4 Teopema 0 MpoOU3BEACHUHM OTPE3KOB XOPJ, TEOPEMbl O MPOU3BEACHUH OTPE3KOB
CEKYIIUX, TEOpeMa O KBaJipaTe KacaTeJIbHOU

65 BekTop, mnHa (MOZyJb) BEKTOpa, COHAMPABIIEHHbIE BEKTOPHI, TPOTUBOIOIOKHO

HAITPAaBJICHHBIC BEKTOPbI, KOJUIMHCAPHOCTb BEKTOPOB,
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PAaBEHCTBO BEKTOPOB, ONEPALlMU HAJ BEKTOpaMmH. PasiiokeHue BEKTOpa MO ABYM
HEKOJUIMHEAPHBIM BEKTOpPaM

Koopaunatel BekTopa. CKalsipHOE MPOU3BEIAEHUE BEKTOPOB, NPUMEHEHHE IS

6.6
HAXOXJACHUSI ITTUH U YTIIOB
JlexapTOBbl KOOpJIWHATHl Ha IJIOCKOCTU. YPaBHEHUS MPSIMOW U OKPYKHOCTH B

6.7  |koopmmHarax, mepecedeHme OKPYKHOCTEH M HpAMBIX. MeTO KOOPAMHAT U Ero
pUMEHEHHE

6.8  |[IpaBuibHBIE MHOTOYTOJBHUKH

6.9 Jlnmmna okpyxHocth. ['pagycHas u panuaHHas Mepa yria, BRIYUCICHUE JIUH YT
OKPYKHOCTEU

6.10 |[Imomans kpyra, CeKTOpa, CerMEHTa

6.11 JIBIDKEHUSI TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (UTYp (DJIEMEHTapHEIE

npencrasiaeHus). [lapannensupiii nepenoc. [loBopor
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NEPEYEHB (KOJIU®UKATOP) IPOBEPAEMBIX TPEBGOBAHUI

K PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM
MNPOI'PAMMBI OCHOBHOT'O OBILIEI'O OBPA3OBAHUSA U DJIEMEHTOB
COAEPKXAHUSA 10 MATEMATHUKE

Jl1st mpoBeieHHsT OCHOBHOT'O TOCYAapCTBEHHOI'O AK3aMeHa 1o marematuke (naiee - OI'D
[0 MaTeMaTUKE) HCHOJb3YyeTCsl MNepedyeHb (KOAU(pUKATOp) MpOBEpPSEMbIX TpeOOBaHUM K
pe3yapTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeNbHOM IMPOrpaMMbl OCHOBHOTO — OOIIEro
00pa30BaHuUs U 2JIEMEHTOB COACPKAHHUI.

IIpoBepsiembie Ha OI'D Mo MaTemaTnke TPeOOBAHMSA K Pe3y/JbTATAM OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusA

Kon [TpoBepsieMble TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeIbHON TPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus
TpeOoBaHUs Ha ocHoBe PI'OC
1

YMeHne onepupoBaTh MOHITHUSMU: MHOXECTBO, MOJMHOXKECTBO, OTEpAIU
HaJl MHOKECTBAMH;, YMEHHE OTIEpUPOBATh MOHITHIMU: Tpad, CBA3HBIN rpad,
NIEpeBO, LUK, MPUMEHITh UX MPHU PELICHUU 3a/1ady; YMEHUE HUCIOJIb30BATh
rpadguyeckoe MpeICTaBICHIUE MHOXKECTB sl ONTMCAHUSI PEabHBIX MIPOIIECCOB
U SIBJICHUH, IPU PEIICHUU 3314 U3 JIPYTUX Y4eOHBIX MTPEIMETOB

YMEHHE OIllepupOBaTh IIOHATUAMU: OIPEACIICHHE, AaAKCUOMa, Teopema,
NT0KA3aTeNIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOXKHBIC BBICKA3bIBAHMUS,
[MPUBOAUTH TPUMEPBl M KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHHUS U
OTPHULIAHMS BbICKA3bIBAaHUN

YMEHHE ONEpUpPOBATH MOHATHUSAMH: HATYpPaJbHOE YHUCJIO, MPOCTOE H
COCTaBHOE YHCJIO, ACIMMOCTh HATypajbHBIX UYWCEJ, MPU3HAKU JEIUMOCTH,
[1eJI0€ YUCII0, MOJYJIb YKCa, OOBIKHOBEHHAs! APOOb M JeCSATUYHAs POOb,
CTaHIAAPTHBIA BHJI YMCIIA, PALMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YHUCIIO,
apru(MeTH4eCKUil KBaApaTHBIA KOPEHb; yYMEHHUE BBIMIOIHATH JEHCTBHUS C
4YUCJIaMH, CPaBHUBAThb U YIOPSJAOYMBATH 4YMCIIA, NPEACTABIATH 4YUCIA HA
KOOPIMHATHOM MpPSMOW, OKPYIVISATh YWCIIA; YMEHHE JAENaTh INPUKUAKY H
OLICHKY PE3YyJIbTaTa BEIYUCICHUN

YMeHHe OmnepupoBaTh TMOHSATHSAMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apru(MeTH4IecKuil KBaApaTHBI KOPEHb, MHOTOWIEH, aireOpanyeckas Ipoob,
TOK/IECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTENCHH OOJbIIe €TUHHIIBL;

YMEHUE BBITIOTHITH pacyeTsl 0 (popmyiiam,
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peoO0pa3oBaHus LEIbIX, JPOOHO-PAIMOHATIBHBIX BBIPAKEHUI U BhIpAXKEHUN
C KOpPHSAMHM, pa3JIO)KEHHE MHOIOWIEHA Ha MHOXHUTEIHW, B TOM 4YHCIE C
MCIIOJIb30BAHMEM (OPMYJI Pa3HOCTH KBAJIpaTOB M KBaJpaTra CyMMBI H
Pa3HOCTH

YMeHHe onepupoBaTh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOM
NEPEMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOW; YMEHHE
pemaTh JUHEWHBIE M KBaJpaTHBIE YpaBHEHWs, APOOHO-pallMOHAIIbHBIC
YPaBHEHUSI C OJIHOM IEPEMEHHOM, CHCTEMBbI JABYX JIMHEHMHBIX YpPaBHCHHHU,
NMUHEWHbIE HEpPaBeHCTBA M MX CHCTEMbI, KBaJpaTHble U JpOOHO-
palliOHAJIbHBIE HEPAaBEHCTBA C OJHOM MEPEMEHHOW, B TOM YHUCIE MpHU
peueHun 3a1ad U3 APYruxX MpPEeAMETOB M MPaKTUYECKUX 3a/lay; YMEHHE
MCIOJIb30BATh KOOPAWHATHYIO MPAMYI0 U KOOPAWMHATHYIO IJIOCKOCTH JJISt
M300pa)KeHUs PelIeHU ypaBHEHUN, HEPABEHCTB M CUCTEM

YMeHue omnepupoBaTh MNOHATUSAMHU: GYHKIMS, rpaduk QyHKIUH, HYIH
(YHKIMH, TPOMEXYTKHM 3HAKOMOCTOSHCTBA, IPOMEKYTKHM BO3pacTaHMs,
yObIBaHMs, HaWOOJbIIEe U HauMEHbIIEEe 3HAUYEHUS (YHKLIHU; YMEHHUE
ONepUpOBaTh TMOHATUSAMHU: MpsiMas IPONOPIHOHAIBHOCTb, JIMHEHHAs
GyHKIMSA, KBaapaTH4Has (QYHKIMS, OOpaTHas MNPONOPIHUOHAIBHOCTD,
napabosa, rurnepooaa; yMeHHe CTPOUTh Tpaduku (QyHKIIHM, UCMOIB30BAThH
rpauku I ONpenesieHUus CBOMCTB MPOLIECCOB M 3aBUCUMOCTEH, Uid
pelIeHus 3a7a4 U3 APYrux y4yeOHbIX MPEIMETOB U PEaIbHOM )KU3HU; YMEHHE
BbIpaXaTh (POpPMyJIaMU 3aBUCUMOCTH MEXIY BEIUYMHAMU

'YMeHue oneprupoBaTh NOHATUSMU: MTOCIIE0BATEIbHOCTD, apupMeTHdecKas 1
FCOMETPUYECKAass  IIPOrPEeCCUU;  YMEHHE  HCIIOJIb30BaTh  CBOMCTBA
MocJieJoBaTeNIbHOCTEHM, (HOPMYIBl CYMMBbI M OOIIET0 YiieHa MpU pEUIeHUU
3aja4, B TOM YHCJIe 33]a4 U3 IPYTHX YYeOHBIX MPEAMETOB U PEANbHOM KU3HU

YMeHue peniath 3a/laud pa3HbIX TUIIOB (B TOM YHCJI€ Ha MPOLIEHTHI, JOJIU U
JacTH, JABUKEHHE, paboTy, LIEHY TOBAPOB M CTOMMOCTb MOKYIOK M YCIYT,
HaJOr'M, 3aJaud M3 O00JIaCTU YOPABIECHHUS JIMYHBIMM M CEMEHHBIMU
(¢uHaHCaMN); YMEHHE COCTaBISTh BBIPAKCHHS, YPAaBHCHHs, HEPAaBEHCTBA H
CUCTEMBI II0 YCIOBHIO 33Ja4M, MCCIECJOBaTh IIOJYYEHHOE PECIICHHE H
OLIEHUBATh MPABIONOI00HOCTD MOTYUYEHHBIX PE3yIbTaTOB

YMeHue onepupoBarh MOHATHSAMU: (GUTYypa, TOUKa, OTPE30K, MpsiMas, JIyd,

JIOMaHasl, yroJl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIH
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U paBHOCTOPOHHUI TPEYTOJIbHUKH, MPSIMOYTOJIbHBIA TPEYTOJIbHUK, MEaHa,
OHCCEeKTpHrCa U BBICOTA TPEYTOIbHUKA, YETHIPEXYTOJbHUK, apajlIeIOTPaMM,
poMO, IPSMOYTOJILHUK, KBaJIpaT, TpaIlelus; OKPYKHOCTb, KPYT, KacaTeJabHas;
3HAKOMCTBO C NMPOCTPAHCTBEHHBIMH (QUTypaMH; YMEHHUE peliaTh 3a/1ayu, B
TOM YKCJIE W3 TOBCEJHEBHOW >MXW3HHU, Ha HAXOXJICHUE T'C€OMETPHUUYECKUX
BEJIMYMH C IPUMEHEHUEM U3yYEHHBIX CBOMCTB GUryp u pakton

10

YMeHue omnepupoBaTh IMOHSATHSAMH: PAaBEHCTBO  (Uryp, paBEeHCTBO
TPEYrOJbHUKOB; MapajuIeIbHOCTh W MEPHEHAUKYISIPHOCTh MPSIMBIX, YTOJ
MEX]ly IPSIMBIMH, NEPIIEHANKYJIISIP, HAKIOHHAS, POEKIM, ofooue Guryp,
M0100HBIE TPEYrOJbHUKH, CHUMMETPHUS OTHOCHUTEIBHO TOYKH U MPSMOI;
YMEHHE pACIIO3HABaTh pPABEHCTBO, CHMMETPUI0O U moaobue ¢uryp,
MapauieIbHOCTh U NEPIEHINKYIIIPHOCTD MPSIMBIX B OKPYXKAIOIIEM MUpE

11

'YMeHHe onepupoBaTh NOHITUSMU: JJIMHA, PACCTOSIHUE, YTOJI (BEJIMUMHA yTJIa,
CHMHYC M KOCHUHYC yrjla TpEyroJibHHKa), IUIONIAajJb; YMEHHE OICHUBATH
pa3Mepbl MPEIMETOB U 0OBEKTOB B OKPY’KAIOIIIEM MUPE; YMEHHUE MTPUMEHSITh
(dhopMyIbI IepUMETpa | TIJIOMIAd MHOTOYTOJIBHUKOB, JJIMHBI OKPYXHOCTH U
[JI0Iaad Kpyra, o0beMa MPSAMOYTOJILHOTO TapajuielieluIe/ia;, YMCHHE
[MPUMEHSATh MPU3HAKU PABEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, Teopemy Iludaropa, TpuroHoMeTpuYECKrEe COOTHOIICHUS TS
BBIYMCIICHUS JIJIMH, PACCTOSIHUAM, TUIOIIAEH

12

YMenue — u3o0paxkarh  MiIockue  GUTYpRl W UX  KOMOWHAIUW,
MPOCTPAHCTBEHHBIC  (UTYPBI OT PYKH, C TOMOIIBIO  UYEPTEIKHBIX
WHCTPYMEHTOB M JIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY WJIH CHMBOJILHOMY
OTHCAHUIO

13

YMeHue onepupoBaTh MOHATUSMU: NPSIMOYTOJbHAas CHUCTEMa KOOPIMHAT;
KOOpJAUHAThl TOYKH, BEKTOP, CyMMa BEKTOpPOB, IIPOM3BEICHHUE BEKTOpPa Ha
YIICII0, CKAJSIPHOE MPOU3BECHIE BEKTOPOB; YMEHHUE UCITIOIb30BATh BEKTOPHI
1 KOOPAMHATHI JUJIsl IPEACTABIICHUS JAHHBIX U PELIEHUS 3a7a4, B TOM YHUCIIe
13 IPYTruX y4eOHBIX MIPEIMETOB U PEaTbHON )KU3HH

14

YMeHue onepupoBaTh MOHSATUSMU: CTOJOMKOBBIC M KPYTOBBIE JUATPAMMBI,
TaOJIULIbI, CpeiHee apudMeTnyecKoe, Merana, Haubosbllee 1 HauMeHbIIIee
3HAUYCHMS, pa3Max YMCIOBOTO Ha00Opa; yMEHUE U3BIIEKATh, UHTEPIIPETUPOBATH
1 TpeoOpa3oBbIBATH MH(POPMAIUIO, MPEACTABICHHYI0 B Ta0NMIIaX W Ha
nuarpaMmax, OTpaXarollyl0 CBOWCTBA UM XapaKTEPUCTUKH PEATbHBIX
[TPOLIECCOB
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W SIBJICHUI; YMEHHUE PACIO3HABATh U3MCHYMBBIC BEJIMYMHBI B OKPY)KAIOIIEM
MUDE

15

YMeHue ornepupoBaTh TMOHATHUSMH: CIy4YalHBIA  ONBIT  (Cly4ailHbIN
HKCIIEPUMEHT), JIEMEHTapHOE COOBITHE (JIEMEHTAPHBIN UCXO/T) CITy4aitHOTO
OTbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HaXOJUTh
BEPOATHOCTH CIIYYalHBIX COOBITHI B OMNbBITaX C PaBHOBO3MOXXHBIMU
DJIEMEHTAPHBIMH ~ COOBITHSIMU;  yYMEHHME  pelaTh 3aJayd  METOJOM
OpraHM30BaHHOTO Tepebopa M C HCIOIb30BAaHHWEM IpaBUJia YMHOXKEHUS,
YMEHHE OIICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI U SIBJICHHM, TOHUMATh
pOJIb  IPAKTUYECKH JOCTOBEPHBIX W  MAJOBEPOSTHBIX COOBITHHA B
OKpYXarolleM MHpe U B KU3HU; 3HAKOMCTBO C TOHSITHEM HE3aBHCHUMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YUCENT U €r0 POJIbI0O B MACCOBBIX
SIBJICHUSIX

16

YMeHue BhIOMpaTh MOAXOMASIINNA M3YUYEHHBIH METOM JUIsl PEIleHUs 3aJadH,
MMPUBOJNTH MPUMEPHl MATEMATHYECKHX 3aKOHOMEPHOCTEHM B MPUPOJE U
PKW3HU, paclo3HaBaTh MPOSABICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE,
ONUCHIBaTh OTAEJIbHBIE BBIAAIOLIUMECS PE3yJIbTAThl, IOJIYYEHHBIE B XOJI€
pa3BUTUSI MAaTEMATHUKH KaK HAyKH, MPUBOJIUTH MPUMEPHI MATEMaTUYECKUX
OTKPBITUN U UX aBTOPOB B OT€YECTBEHHOW U BCEMUPHOU UCTOPUU

Ilepeyens 2JieMeHTOB coAep:KaHus, MpoBepsieMbIX HA OI'D Mo maTemaTuke

Kon [IpoBepsieMbli AIEMEHT COAECPIKAHHUS
1 Uucna v BBIUKCICHUS
1.1  |HarypanbHble u neible yncia. [Ipu3Haku qenuMoCcTH HEeNbIX YHCe
1.2
OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, MPOIICHTHI, 0ECKOHEYHBIE MTEPUOIUYECKUE
npoou
1.3  |PammoHanbHBIC YKCcTa. ApUPMETHUECKUE ONIEPALIMH C PAIIHOHATLHBIMH YHCIIaMH
1.4 |[leficTBuTenbHBIC Yncia. ApudMeTHIecKre ONepauy ¢ JCHCTBUTEITHHBIMU
YHCIIaMH
1.5
[TpuGmmKeHHbIC BBIYMCICHUS, TPaBUIIa OKPYTIICHHS, IPUKHU/IKA U OIICHKA
pe3yabTaTa BEIYUCICHUN
2 AnreOpandeckre BhIpaKCHUS
2.1  |bykBeHHBIE BbIpaXeHHS (BBHIPAKECHUS C TIEPEMEHHBIMH )
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2.2 Crenens ¢ 11e51bIM noka3areneM. CTeneHb ¢ palluoHaIbHbIM MToKa3zaTeneM. CBONHCTBA)
CTETEeHU
2.3 MHorouseHbl
2.4 AnreOpanueckas 1po0b
2.5 . . .
ApupMeTnyecKuii KOpeHb HaTypaJbHOU cTeneHu. JelcTBrs ¢ apupMeTHIeCKUMU
KOPHSIMH HATYPaJIbHON CTETIEHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1
Llenble u 1poOHO-panMoHaNbHbIe ypaBHEHUA. CUCTEMBI U COBOKYITHOCTH ypaBHEHUN
3.2
Llensle u JpoOHO-palioHaJIbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYIHOCTH
HEPABEHCTB
3.3 Pernrenre TeKCTOBBIX 3a/1a4
4 UucnoBbIe MOCIIE0BATEIBHOCTH
4.1 [TocaemoBaTeIbHOCTH, CIOCOOBI 3aJaHMS MOCIEI0BATEIHFHOCTEH
4.2
Apudmerndeckas 1 reoMeTpuueckas nporpeccuu. opmysa cloKHbBIX IPOLIEHTOB
3) OyHKIMH
5.1.
OyHkums, cnocoOsl 3a1anus GyHkuuu. I'paguk pynkuuu. O0IacTh onpeneaeHus u
MHO>KeCTBO 3HadeHu Qynkuuu. Hynu ¢pyakuuu. [IpomexxyTku 3HAaKOTOCTOSTHCTBA.
[TpoMeXyTKH MOHOTOHHOCTH (YHKIMH. MaKCHMyMbl W MHHUMYMBI (DYHKIIUH.
HaunGonbliiee 1 HauMeHbIIee 3HaYeHNE (PYHKITUU Ha IPOMEKYTKE
6 KoopauHatsl Ha NpsIMOY U TUIOCKOCTH
6.1 KoopnnnaTtHas npsimas
6.2 JlexapTOBBI KOOPJMHATHI HA TNIOCKOCTH
7 [' eomerpus
7.1 ["'eomeTpuueckue GUTYpHI U UX CBONCTBA
7.2 TpeyronbHuK
7.3 MHOTOYTOJIbHUKHU
7.4 OKpyKHOCTb U KpYT'
7.5 M3MepeHue reoMeTpuueCcKUX BEIHUYUH
7.6 BekTophl Ha MJI0CKOCTH
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8 BeposTHOCTh U CTaTHUCTHKA
8.1 OmnucareapHas CTaATUCTHKA
8.2  |BeposiTHOCTB
8.3  |KombOunatopuka
8.4 MHoKecTBa
8.5 [['padm
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