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IosicHuTeILHAA 3aNIHCKA
OO0was xapakrepucTHKa y4eOHOro npeamera «MareMaTuka»

PabGouass mporpamMmma 1o mareMaruke Uil oOydJarommxcs 5—9 KiaccoB pa3paboTaHa Ha OCHOBE
@denepalibHOTO TOCYJapCTBEHHOIO 00pa30BaTENIbHOTO CTAaHJApTa OCHOBHOTO o00Imiero ooOpas3oBaHus ¢
y49€TOM W COBPEMEHHBIX MHPOBBIX TPEOOBAaHMIA, MPEABIBIIEMBIX K MAaTEeMAaTHYECKOMY OOpa30BaHUIO, U
TPaIUIMA POCCHIUCKOTO 00pa30BaHUs, KOTOPbIe OOECIIEYMBAIOT OBJIAJCHUE KIFOYEBBIMH KOMIIETECHIIMSIMHY,
COCTAaBJISIIOLIMMU OCHOBY /ISl HENPEPBIBHOTO O0pa30BaHHS M CaMOPA3BUTHS, a TAaKXKE LEIOCTHOCTh
OOMIEKYIBTYPHOTO, JTUYHOCTHOTO M TIO3HABATEIBHOTO pa3BUTHA oOydarommxcs. B paboueil mporpamme
YUTeHBl HWAeW W ToJoxeHus KoHIenuuum pasBUTHS MaTeMaTHYecKoro oOpa3oBaHus B Poccuiickoit
denepanuu.

B »smoxy mmdpoBoit Tpanchopmamnmu Bcex cdep UYeITOBEUYECKON eATEeTbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YE€IOBEKOM Oe3 0a30BOM MaTeMaTH4eCKOW MOJArOTOBKU. YXKe B IIKOJE
MaTeMaTHKa CIIY)KUT OTIOPHBIM MPEIMETOM JUISl U3YUSHHSI CMEKHBIX JTUCIUILINH, a MOCIIe IIKOJIbI PeaTbHOM
HEOOXOJMMOCTBIO CTAaHOBUTCS HEMpPEephIBHOE OOpa3oBaHMe, 4YTO TpeOyeT TMOJHOIEHHOW 0a30Boi
o011eo0pa3oBaTeabHON MOATOTOBKH, B TOM YHCJE U MaTeMaTH4YEeCKOW. DTO 00YCIOBIEHO T€M, YTO B HAIllU
THHA PAcTET YMCIO Mpo(deccHii, CBSI3aHHBIX C HETOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTHKH: M B cdepe
SKOHOMHKH, U B OW3HECEe, M B TEXHOJIOTUYECKHX OOJIACTSIX, W JakKe B TYMAaHUTApHBIX cdepax. Takum
00pa3oM, Kpyr MIKOJEHUKOB, JIIT KOTOPBIX MaTeMaTHKa MOYKET CTaTh 3HAYUMBIM MPEAMETOM, PACIITHPSIETCS.

[IpakTuyeckass TMOJE3HOCTb MaTeMaTUKW OOYyCIOBJI€HA TeM, YTo €€ MpeIMeTOM  SIBISIOTCA
(dyHIaMEHTaJIbHBIE CTPYKTYPBI HAIIETO MHUpPA: MPOCTPAHCTBEHHBIC (DOPMBI M KOJIMICCTBCHHBIC OTHOIICHUS
OT MPOCTEHILNX, YCBAUBAEMbIX B HEMIOCPEJICTBEHHOM OIIBITE, A0 JTOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JJIs
pa3BUTHUST HAYYHBIX M MPUKIATHBIX HAeH. be3 KOHKPETHhIX MaTeMaTH4eCKHX 3HaHW 3aTpyIHEHO
MOHMMAaHWe TPUHIUIIOB YCTPONCTBA U HCIOJB30BAaHUS COBPEMEHHON TEXHUKH, BOCIPHUATHE U
WHTEpIpeTausi  pa3HOOOpa3HOW  CONMAIBHOM, 9SKOHOMHUYECKOW,  TIOJUTHYECKOW  HHGOpMAIINH,
Manod(hdeKkTuBHa TOBCEAHEBHAsI MpaKTHUecKas JesATeNbHOCTh. KakaoMmy uenoBeKy B CBOEH KHU3HU
MIPUXOJUTCS BBIMOJIHATH PACUEThl U COCTABJIATh AITOPUTMBI, HAXOJAUTh U MPUMEHATH (GOPMYJbI, BIaJIETh
MPaKTUYECKUMH TpUéMaMu TEeOMETPHUYECKUX H3MEpPEeHHUH U TOCTPOCHUM, YHTAaTh HH(POPMALHIO,
MIPEJICTaBJICHHYIO B BUJIE TaOJIHII, TUarpaMM U rpaQuKoOB, )KUTh B YCIOBUSX HEOTPEAEIEHHOCTH U IOHUMATh
BEPOSTHOCTHBIM XapaKTep CIydalHBIX COOBITHH.

OpHOBpEeMEHHO ¢ pacuupeHueM cdep NMPUMEHEHHs MaTeMaTUKU B COBpPEMEHHOM oOiecTBe BcE Oosee
BA)KHBIM CTAHOBHUTCSI MAaTEMaTHUUYECKUN CTUJIb MBILIUICHUS, TPOSBISIOUIUIICS B OMPEIEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiecce u3ydeHHss MaTEeMaTHKUd B apceHajd MPUEMOB M METOJOB MBIIIJICHUS YellOBEKa
€CTECTBEHHBIM 00pa3oM BKIIOYAIOTCA WHAYKIUS U JEAYKIus, 000OIIeHHe M KOHKpETH3allus, aHalu3 U
CUHTE3, KiaccupHUKalus U cucreMarusanus, adctparupoBanue u aHanoruss. OOBEKTh MaTEeMATHYECKUX
YMO3aK/IIOUYEeHUH, TMpaBuja HUX KOHCTPYHUPOBAHHUS PACKPBHIBAIOT MEXaHU3M JIOTMUECKUX MOCTPOCHHIA,
CHOCOOCTBYIOT BBIPaOOTKE yMeHUs! (hOpMyIUpoBaTh, 0OOCHOBBIBATh M JI0KA3bIBATh CYXICHUS, TEM CaMbIM
pa3BHUBAIOT JIOTMYECKOE MbIUIeHHE. Benymas ponb NpUHAANEKHUT MaTeMaTuke U B (OPMHUpPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHl MBIIUICHUSI W BOCIHTAHUW YMEHHUH JIEHCTBOBAaTh IO 3aJaHHBIM
aIIrOpPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE M KOHCTPYHWPOBATh HOBBIE. B mporecce pemienus 3amady —
OCHOBOI y4eOHOI1 IeATeIbHOCTH Ha ypOKaX MaTeMaTUKU — Pa3BUBAIOTCS TAK)KE TBOpYECKas U MPUKIIAIHAS
CTOPOHBI MBIIILICHUS.

OOyueHue MmaTemaTHKe AaET BO3MOXKHOCTh pa3BHBaTh y OOYyYAarOMIMXCS TOYHYIO, PAIlOHATBHYIO U
WHQOPMATUBHYIO peYb, YyMEHHE OTOUpaTh Haubosiee TMOIXOJIIINE S3BIKOBBIE, CHMBOJIUYECKHE,
rpaduueckue cpeacTna sl BRIPAKESHHS CY>KISHUI M HATJISTHOTO UX MPEJCTaBICHUS.

HeobxomuMbiM  KOMIOHEHTOM OOIIeH KyabTypbl B COBPEMEHHOM TOJKOBAaHUHM SIBIsSETCS 0OIee
3HAKOMCTBO C METOJaMH TIO3HAHUSl JIEHCTBUTEILHOCTH, TNPEACTaBICHHE O TMpeAMeTe U MeToJax
MaTeMaTHK{, UX OTIUYHA OT METOJOB JIPYTMX €CTECTBEHHBIX M TYMaHUTAPHBIX HAyK, 00 OCOOEHHOCTSX
MPUMEHEHHS] MATEeMAaTHUKH JIUIsl PELISHHs] HAYYHBIX ¥ MIPUKIIATHBIX 3a7a4d. TakuMm 00pa3oM, MaTeMaTHUECKOe
oOpa3oBaHUE BHOCUT CBOM BKJIAJ B (JOPMUPOBAHUE OOIICH KylIbTYyphI YeJIOBEKa



N3ydeHne MareMaTHKH TaKKe CIIOCOOCTBYET SCTETHUYECKOMY BOCIHUTAHUIO YEIOBEKA, MMOHUMAHHIO
KpacoThl W M3SIIECTBA MATEMAaTHYECKUX PACCYKIACHUM, BOCHPHITHIO T€OMETPUUYECKUX (OPM, YCBOCHHUIO
UJIEu CUMMETPHH.

enun u ocobeHHOCTH H3yYeHUs1 ydeOHOro npeamera «Maremaruka». 5—9 Kiaccol

[IproputeTHbIMU LIENAMU 00yUEHHS] MaTEMAaTUKE B 5—9 Kitaccax sBIISAIOTCA:

- (popMupoOBaHUE TEHTPATBHBIX MAaTEMATUYECKUX TOHATHHA (YHMCII0, BEIMYMHA, TeOMeTpudeckas Gurypa,

NepeMeHHast, BEPOSTHOCTh, (YHKIHUs), OOECHEUMBAIONINX IPEEMCTBEHHOCTh M IEPCIEKTUBHOCTH

MaTeMaTH4eCKOro o0pa3oBaHus 00yJaroIInXCs;

- MOJIBEJICHHE 00y4YarolXcs Ha JOCTYIIHOM JUI HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U MaTEMAaTUKU U

OKpYKAOIEero MUpa, MOHMMaHUE MaTEMAaTUKN KaK 9acTH OOIIEeH KyJIbTyphl YeJIOBEUECTBA;

pa3BUTHE WHTEIUIEKTYyaIbHBIX M TBOPYECKUX CIOCOOHOCTEH 0Oy4aromuxcs, I03HaBaTEIbHON
aKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUHN, KpUTUYHOCTH MBILIUICHHU S, HHTEPECa K U3YUYEHUIO MAaTEMaTHKH;

- popmupoBaHue (YHKIMOHAIBHON MAaTeMaTH4YEeCKOW I'pPaMOTHOCTH: YMEHHMsI paclo3HaBaTh MPOSIBICHUS

MaTeMaTHYeCKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEajbHBIX JKU3HEHHBIX CUTYyallUsiX U MpHU

U3Y4YEHUU JIPYyrUX y4eOHBIX MPEIMETOB, IMPOSIBICHUSI 3aBUCUMOCTEM U 3aKOHOMEPHOCTEH,

(dbopMynupoBaTh UX Ha SI3bIKE MATEMATUKU U CO3/1aBaTh MaTEMaTUYECKUE MOJIENH, IPUMEHSITh OCBOCHHBII

MaTeMaTHYeCKUi anmapaT JJis pelIeHHs] MPaKTUKO-OPUEHTHUPOBAHHBIX 3a/lady, MHTEPIPETUPOBATH U

OIICHHUBATH MOJIyYEHHBIE PE3YIbTATHI

OcHOBHbIE JTUHUM COJIEP)KaHUSI Kypca MaTeMaTuku B 5—9 kiaccax: «Hucna u BeIYUCIEHUSNY, «Anre0pa»
(«AnreOpanyeckue  BBIpAKEHHUA», «YpaBHEHHMs U  HepaBeHCTBa»), «DyHkmum», «l'eomeTpus»
(«['eomeTrpuueckue QUrypsl U UX CBOHCTBay, «l3MepeHue reoMeTpuuecKkux BeIUUUH»), «BeposTHOCTh 1
CTaTUCTUKa» JlaHHbIE JIMHUU PA3BUBAIOTCS MapauleIbHO, KaXKasi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM,
OJIHAKO HE HE3aBMCHUMO OJIHAa OT JPYrod, a B TECHOM KOHTaKTe M B3aumojaeuWcrtBuu. Kpome storo, mx
0o0BeMHSIET JIOrMYecKas COCTaBISIONIAs, TPAJAWLMOHHO TMpHUCYIIash MaTeMaTHKe W IMPOHU3bIBAIOLIasl BCE
MaTeMaTU4ecKue Kypcbl M cojepxkarenbHble JuHMM.  CopmynupoBaHHoe B DenepanbHOM
rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTEe OCHOBHOTO OOIIero oOpa3oBaHHs TpeOOBaHUE «YMETh
ONEpUPOBATh NOHATHAMM: OIPEICICHUE, aKCUOMa, TeopeMa, [OKa3aTeIbCTBO; YMEHHME paclO3HABaTh
VCTUHHBIC U JIOXKHBIC BBICKa3bIBaHMs, IPUBOJUTH NMPUMEPHI U KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHUS H
OTPHMILIAaHUS BBICKA3bIBAaHMI» OTHOCUTCA KO BCEM KypcaMm, a (OPMHUpPOBAHHE JIOTMYECKUX YMEHUH
pacrpeiensercs 1Mo BCeM rojaaMm o0ydeHus Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus.

Copnepxanne o00pa30BaHMs, COOTBETCTBYIOIEE IPEAMETHBIM pe3yibTaTaM OCBOEHUS paboueit
IIPOrpaMMbl, paclpeieNéHHbIM [0 rojaM 00ydeHUs, CTPYKTYpHUpPOBAHO TaKMM 0Opa3oM, 4TOObl KO BCEM
OCHOBHBIM, IPUHIMIIKAIBHBIM BOIIpocaM oOydaromuecs: oOpalaJuch HEOJHOKPATHO, YTOObI OBJIa/IEHUE
MaTE€MaTUYECKUMH TOHATUSAMU W HaBBIKAMHM OCYLIECTBJISUIOCH IOCIENOBATEIBHO U IOCTYNATEIBHO, C
COOJIIOJICHMEM NPUHIMIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHHUA BKIIOYAINCh B OOLIYI0 CHCTEMY
MaTeMaTU4YeCKUX IPEACTaBICHUN OOydaroluxcs, pacmupsiss U yruyomsss e€, oOpa3ys INpouHble
MHO>KECTBEHHBIE CBSI3U.

Mecto yueOHOro npeamera «MaremaTuka» B y4eOHOM ILIaHe

B cootBercTBUM ¢ DenepalbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOTO OOLIEro
o0pa3oBaHus MaTeMaTHKa sBJSETCA 00sA3aTesIbHBIM MIPEIMETOM Ha JAaHHOM ypoBHe oOpaszoBanus. B 5—9
Kjaccax y4deOHbIH mnpenmer «MaremaTHkay TPaJULUMOHHO HM3Yy4aeTcsi B paMKaX CIEIYIOUIMX Y4eOHbIX
KypcoB: B 5—6 kiaccax — Kypca «Martematuka», B 7—9 kiaccax — KypcoB «Anredpa» (BKiIrOUYas
JIEMEHTHl CTaTUCTUKM U TeOopun BeposiTHOcTed) M «l'eomerpusi» HacTosielt nporpamMmoi BBOJIUTCS
CaMOCTOSTENIbHBINA YUeOHBIN Kypc «BeposSTHOCTb U CTATUCTHKAY.

Hacrosieit nmporpamMmmoii npeaycMaTpuBaeTcs BblIelIeHHE B y4eOHOM IUIaHE HAa U3yueHHe MaTeMaTHKH B
5—6 Kkiaccax 6 ydeOHBIX YacOB B HEJIEIIO B TEUCHHE Ka)KJOro roja o0ydeHus, B 7—9 kiaccax 6 y4eOHbIX
4acoB B HEJIEIIO B TEUEHHE KaXI0T0 roja ooyueHus, Bcero 1020 y4eOHbIX yacoB.

IInanupyemsle pe3yJIbTaThl 0CBOCHHS YUueOHOro npeamera «MaTteMaTuKa» Ha YpoOBHe
OCHOBHOI'0 001er0 00pa3oBaHus



OcBoenmne yuebHOTOo mpeaMera «MaremaTuka» JOJDKHO 0O0ecneunmBaTh JOCTM)KEHHE Ha YpPOBHE
OCHOBHOTO 00mIero o0pa3oBaHWsl CIEAYIOIIMX JIMYHOCTHBIX, METANpPEIMETHBIX U  INPEAMETHBIX
00pa3oBaTeJIbHBIX PE3YIbTATOB:

JINYHOCTHBIE pPe3yJIbTaThI
JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrpaMMbl ydeOHOTOo peamera «MareMaTHKay XapaKTepu3yloTCs:

MaTpuoTnyeckoe BocnutaHue:

MPOSIBJICHUEM HMHTEpeca K NPOLUUIOMY M HACTOSIIEMY POCCHUMCKOW MaTEeMaTHUKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSIM POCCHUHUCKHMX MAaTE€MAaTUKOB M POCCHMCKOW MaTEMATHYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTHKEHUM B IPYrUX HayKaxX U MPUKIATHBIX chepax.
lpaxkpaHCKOe U AyXOBHO-HPABCTBEHHOE BOCNUTaHUE:

TOTOBHOCTHIO K BBHITIOJIHEHHIO OO0SI3aHHOCTEH TpaKJaHWHA W PeaM3allid €ro IpaB, MPEACTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIIMUHBIX CTPYKTYp, SBICHHUM, MPOILEAYpP TPakKAAHCKOTO
obmrecTtBa (BBIOOPHI, OMPOCHI W TIP.); TOTOBHOCTHIO K OOCY)KJIEHHUIO ITHUUECKUX IMPOOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHUEM JIOCTHKEHUN HayKH, OCO3HAHMEM BaXXHOCTH MOPAIBHO-ITUYECKUX
MIPUHIIUATIOB B JIEATEILHOCTH YUEHOTO.

TpyaoBoe BOCNUTaHUE:

YCTAaHOBKOW Ha aKTMBHOE y4acTHE B PEIICHUHU MPAKTHYECKUX 33Ja4 MAaTeMAaTHYE€CKOW HaIpaBJICHHOCTH,
OCO3HAaHHWEM BAKHOCTH MATEMaTUUYECKOTO OO0pa30BaHUs Ha TPOTSHKEHWH BCEH JKM3HU JUISl  YCIICITHOMN
npoheCcCHOHANBHOM JEATENHPHOCTH W PA3BUTHEM HEOOXOJMMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM H
MMOCTPOCHUEM WHUBUIYyaTbHONW TPAGKTOPUU OOpa30BaHUS W IKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH.

dcTeTuyecKoe BoCnUTaHue:

CHOCOOHOCTBIO K AMOILIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MAaTeMaTHYeCKHMX OOBEKTOB, 3ajad,
pELIeHU, pacCyKICHH; YMEHHUIO BUIETh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

LileHHOCTM Hay4YHOro NO3HaHUA:

OpUEHTAaIMel B JEATEJIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBeKa, MPUPOAbI U OOlIecTBa, MOHUMAHUEM MaTEeMaTHYECKON HAayKH Kak
cdepbl yeroBeuecKOM NeATEIbHOCTH, 3TAanoB €€ Pa3BUTHS M 3HAUYMMOCTU Ui Pa3BUTHUS LUBHIN3ALNU;
OBJIAJICHUEM SI3bIKOM MAaT€MaTUKUM W MaTeMaTHYeCKON KyJabTypoil Kak CpeICTBOM IO3HAHUS MHpa;
OBJIaJICHUEM MPOCTEUIITIMHU HABBIKAMU HCCIIEIOBATEIHCKOM JAEATEILHOCTH.

dusnyeckoe BocnutTaHue, CI)OpMMpOBaHMe KyNnbTypbl 340p0BbA U SMOLUOHA/IBHOIO 6narononqul:

TOTOBHOCTHIO MPUMEHSTh MaTeMaTHUYeCKUE 3HAHMUS B MHTEpecax CBOETO 370POBbs, BEACHHUS 3J0POBOTO
oOpa3a )KH3HH (310pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUHN U OTAbIXA, PEryispHas Gpuandeckas
aKTUBHOCTb); CPOPMUPOBAHHOCTHIO HaBbIKa pedieKCHH, MPU3HAHUEM CBOEro MpaBa Ha OUIMOKY M TaKOro
e TpaBa APYroro 4eaoBeKa.
9KosorMyecKkoe BoCnuTaHue:

OpHeHTaHHCﬁ Ha INPUMCHCHHUC MATCMATHYCCKHUX 3HAHUM 71 peuICHUA 3a/a4 B oOnactu COXPaHHOCTHU
OKPY)KaIOHICﬁ CpCAbl, IJIIAaHUPOBAHUS IMOCTYIIKOB U OLICHKHU UX BO3MOKHbBIX HOCJ'IC,I[CTBI/Iﬁ JJIA Opr>KaIOH_[eI>'I
Cpeabl; OCO3HAHHUCM r100aJILHOTO XapakKTepa 3KOJIOTHICCKUX HpO6J'IeM u HYTeﬁ HUX pCHICHUS.

JInuHOCTHbIE pe3ynbTaTbl, o6ecneunBaoWme aganTauuo o6yyaloLWerocs K U3SMeHAIWUMCA YCI0BUAM
COLMANbHOM U NPUPOAHON cpeabl:

TOTOBHOCTBIO K JICWCTBUSM B YCIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
gyepe3 MPaKTUYECKYI0 JIeATENbHOCTh, B TOM YHCJIE YMEHHE YYUThCS Yy JAPYrUX IOJeH, mpuoOperath B
COBMECTHOM JIeATEeIbHOCTH HOBBIE 3HAHUS, HABBIKUA U KOMIIETCHIIUU U3 OTIBITA JPYTHUX;

HEOOXOMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAaHUW, B TOM 4ucle (GOpMyIHUpOBaTh HJAEH, MOHSITHS,
runore3sl 00 0OBEKTaX H SBICHHUSIX, B TOM YHCIE pPaHEEe HE W3BECTHBIX, OCO3HABaTh JAC(DUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;

CHIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIlMI0 KaK BBI3OB,
TpeOyIOImMii KOHTPMEp, KOPPEKTUPOBATh NPUHUMAEMbIC pEIICHUS U JEHCTBUS, (QOPMYITHpPOBATh H
OIICHUBATh PUCKU U MOCIEICTBUS, POPMUPOBATH OIIBIT.
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MeTanpenMeTHMe pe3yJbTarTbl

MertanpeaMeTHble pe3ylIbTaThl OCBOCHHS IPOTPAMMBbI yueOHOTO mpeaMeTa «MaTemMaTuka
XapaKTePU3YIOTCS OBJIAJICHUEM VHUBEPCAIbHBIMU HO3HABAMEIbHBIMU OCliCEUAMU,
VHUBEPCAIbHLIMU KOMMYHUKAMUGHBIMU OCLICMBUAMU U YHUBEPCATbHBIMU PEYIAMUGHBIMU OeLiCIMEUAMU.
1) Vuusepcanvnvle noznasamensusle oeticmsus obecneuusarom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00YUaIOWUXCs (0C8OEHUE MEMOO08 NOZHAHUSL OKPYHCAIOU,e20 MUpa,
npuUMeHeHue 102UYeCKUX, UCCLe008aMeNbCKUX ONepayul, yMeHull pabomams ¢ uHghopmayuetr).
ba3oBble oruyeckue gencrema:

BBUSIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKW MaTeMAaTUYECKUX OOBEKTOB, MOHSITHM,
OTHOIIEHUH MEXIY MOHATHIMH; (POPMYIUPOBATH OMPEACIICHHS TIOHATHIA; YCTAaHABINBAThH CYIIECTBEHHBIN
MPU3HAK KJIACCU(UKALIMU, OCHOBAHUS JUIs1 0000IIEHNS U CPAaBHEHMSI, KpUTEPUU IPOBOAUMOTIO aHAJIN3a;

- BOCIIPMHMMATb, (OPMYIHPOBaATh U MPeoOpa30BbIBATH CY)KJEHUS: YTBEPAUTEIbHbIE U OTPUIATEIbHBIE,
€IMHUYHbIE, YACTHBIE U OOLIUE; YCIOBHBIE;

BBISIBJISITh MaTEeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHUBOpeuMsl B (akTaxX, JaHHBIX,
HaOMIOICHUSAX W YTBEP)KICHUSX; IMpeniaratb KpPUTEpUU JJIs  BBISBICHUS 3aKOHOMEpPHOCTEH W
MIPOTUBOPEUNI;

- JlefaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AETYKTUBHBIX M MHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

- pa3bupaTh OOKa3aTeNbCTBA MATEMATUYECKUX YTBEP)KJIEHUH (IpsMble U OT MPOTHUBHOTO), MPOBOAMTH
CaMOCTOSITENIbHO HECJIOKHBIE JIOKA3aTeNbCTBA MaTeMaTUYecKUX (akTOB, BBICTPAaWBATh apryMEHTAIMIO,
MIPUBOJIUTH MPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

- BBIOMpATh crnoco0 pelmieHrs yueOHOW 3ahauu (CpaBHMBATh HECKOJIBKO BApHMAHTOB pEIICHUs, BHIOUPATh
HaunboJiee MOAXOJAIHUN C yUETOM CAaMOCTOSITENILHO BbIJICIIEHHBIX KDUTEPHUEB).

basoBble uccnepoBaTebCKue AencTeua:

- MCTIOJTB30BaTh BOIPOCHI KaK HCCJICIOBATEIBCKUN HHCTPYMEHT ITO3HAHHS, (DOPMYIUPOBATh BOIPOCHI,
¢bukcupyomue MPOTHBOPEUNE, MPOOIEeMy, CaMOCTOSTEILHO YCTaHABIMBAaTh HMCKOMOE W JIAHHOE,
(hopMHPOBATh TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO ITO3UIINI0, MHCHHE;,

MPOBOJIUTH [0 CaMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIM ASKCIEPUMEHT, HeOOJIbIIoe
HCCIICIOBAaHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO O00BEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXKy COOO0M;

- CAaMOCTOSITEIILHO (POPMYITHPOBATH OOOOIICHHS W BBIBOJIBI 110 Pe3y/IbTaTaM MPOBEAEHHOTO HAOIIOACHHUS,
HCCIICIOBAHUS, OICHUBATH JIOCTOBEPHOCTD MOJYYSHHBIX PE3YJIbTaTOB, BBIBOJIOB H 0000IICHUH;

- IPOrHO3UPOBATH BO3MOXHOC PasBUTHC ITPOLECCA, a TAKKC BEIABUI'aThb ITPEATIIOJIOKCHHUA O €0 Pa3BUTHUU B
HOBBIX YCJIOBUSX.

Pa6bota ¢ uHpopmauumeii:
BBIBJISTh HEJIOCTATOYHOCTh M HW30BITOYHOCTh HMH(DOPMAIMH, JAaHHBIX, HEOOXOJMMBIX JUISl PEIICHHUS
3a/a4H;
- BBIOMpaTh, aHAIM3UPOBATh, CACTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIMIO Pa3IMUHBIX BUIOB U
dbopM TpescTaBICHUS; 66 BRIOUPATh (HOpMY TpEACTaBICHUS WHPOPMALMU M WIUTIOCTPUPOBATH PEIIacMbIe
3a/lauM CXeMaMH, JuarpaMmMamMu, WHOHM rpauKoil U uX KOMOMHAIMSIMH,

OLICHMBAaTh HAAGKHOCTh HWHGOPMALMKM TO  KPUTEPUSM, MPEATOKEHHBIM  YUUTENEM WU
chOpMyTUPOBAHHBIM CAMOCTOSITENIEHO

2) Vuusepcanvuvie KoMMyHuKamuenwle oelicmeusi  0becneyusaom cQoOpMupoO8aHHOCMb  COYUATbHBIX
HABbIKOG 00YUAIOUUXCHL.

O6uweHue:
- BOCIIPHHUMATh U (POPMYJIMPOBATh CYXJICHUS B COOTBETCTBUHU C YCIOBHSIMH U IENSIMHU OOIIEHUS; SICHO,

TOYHO, 'PAMOTHO BbIPAKaTh CBOKO TOYKY 3pCHHA B YCTHBIX U NIMCbMCHHBIX TCKCTAX, 1aBATh IMOSACHCHUS I10
X0y pCuICHUs 3a1a4, KOMMCHTUPOBATH HOJ’Iy‘-IGHHLIfI pPE3YyJIbTaT,



- B X0Je OOCYXKJEHHUs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOU TeMbl, MpoOIeMbl, peraeMoi
3a7a4M, BBICKA3bIBaTh MWJICH, HAICJIICHHbIC HAa IIOUCK PEIICHHS; COMOCTABJISATH CBOU CYXKICHHUS C
CYXXJCHUSIMH JIPYTHX YYaCTHUKOB JIAJIOTa, 0OHAPY)KUBATh Pa3InYME M CXOJCTBO MO3MIINI; B KOPPEKTHON
dbopme hopMyTupoBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

- IPEJICTABISATh PE3YJbTAThl PELICHUS 33J[a4H, YKCIIEPUMEHTA, UCCIICOBAHMS, TIPOCKTA; CAaMOCTOSTEIBHO
BbIOMpPATh (hopMaT BRICTYIUICHUS C YIETOM 3a]a4 MPE3eHTAIlMH U OCOOCHHOCTE! ayIuTOPUHU

CoTpyaHU4YecTBo:

- IOHMMAaTh W HCIIOJIb30BATh IPEUMYIIECTBA KOMAHIHON M WHAMBUIYaIbHOM pabOTHl NpU pELICHUH
y4eOHBIX MAaTeMaTHYECKMX 3a/a4; MPUHAMATh 1eIb COBMECTHOM JIESTENBHOCTH, IUIAHHUPOBAThH
OpraHu3aIio0 COBMECTHOM pabOThI, paclpeensTh BHIbI padoT, JOTOBApUBATHCS, OOCYKIATh MPOLECC U
pe3yabTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHX JIFOJICH;

- YU4aCTBOBATh B TPYNIOBEIX (hopMax paboTel (00CYkIeHHs, 0OMEH MHEHUSIMHU, MO3TOBBIC ITYPMBI H JIp );
BBINIOJIHATh CBOIO 4YacThb pabOThl M KOOPAMHHUPOBATH CBOM JIEHCTBUS C JPYTMMM WIEHaMU KOMAaHJbI;
OIICHMBATh KayeCTBO CBOET0 BKJIaJa B OOMMHA HOPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICHCTBUS

3) Yuueepcanvuvie pecynamuensvie oeticmeuss obecneuusaiom QopmuposaHue cmvlClO8blX YCMAHOBOK U

JHCUZHEHHBIX HABLIKOG TUUHOCTIU.

CamoopraHusaums:
- CaMOCTOSATEIbHO COCTaBJIATH IJIaH, AITOPUTM pEIIeHUs 3ajJaud (MJIM ero 4acTh), BBIOMpaTh crocod
pelieHus ¢ Y4€TOM HUMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBATh H
KOPPEKTUPOBATh BapUaHThI PeLIEHUH ¢ yu€TOM HOBOI HHpOpMALIH

CaMOKOHTpPO/Ib:

- BJIAJIETh CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TMPOIecca W Pe3ysibTaTa PElIeHUsT MaTeMaTHUeCKOU
3a/1auu;

- IPEIBUACTh TPYTHOCTHU, KOTOpPHIE MOTYT BO3HHKHYTH IMPH PEUICHUH 33/Ja4yl, BHOCUTH KOPPEKTHUBHI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB, HAllIGHHBIX OIINOOK, BBISIBICHHBIX TPYTHOCTEH;
-OLIEHUBATh COOTBETCTBHUE PE3yJbTaTa JAEATEIbHOCTH MOCTABICHHON IENIU U YCIOBUSIM, OOBACHATH IPUYUHBI
JOCTHKEHUS WJIM HEJIOCTHKEHUS 1eNH, HAXOAUTh OIINOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJibTAThI

[IpenmMeTHbIe pe3yabTaThl OCBOCHUS paboueil MporpaMMsbl [0 MaTeMaTUKe MPEICTaBICHbI 110 ToAaM
o0OyueHus B CIEIYIOIIUX pa3/iesiax MporpaMMbl B paMKax OTAEIbHBIX KypcoB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7—9 kinaccax — KypcoB «Anredpay, «I'eomerpusi», «BEposITHOCT U CTaTUCTUKAY.

Pa3BuTHe J0ru4ecKux MpeCTaBICHU U HAaBBIKOB JIOTHYECKOTO MBIIIJICHHSI OCYIIECTBIIAECTCS Ha
MIPOTSHKEHUH BCeX JIeT 00yueHUs] B OCHOBHOM ILIIKOJIE B paMKaxX BCEX Ha3BaHHBIX KypcoB. [Ipemnomnaraercs,
YTO BBIMTYCKHUK OCHOBHOM IIKOJIBI CMOKET CTPOUTH BHICKA3bIBAHUS U OTPHUIIAHHS BHICKA3bIBAHUH,
pacrno3HaBaTh HCTUHHBIEC U JIOKHBIE BHICKA3bIBAHUS, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, OBIIAJICET
MOHATHAMHU: OIpe/IeJICHHEe, aKCHOMa, TEOpeMa, JI0Ka3aTeIbCTBO — U HAYYUTCS UCIIOJIb30BaTh UX MPU
BBITIOJIHEHUH Y4E€OHBIX M BHEYYEOHBIX 3a7ay.

Pabouas nporpamma y4ye6Horo kypca «MaremaTuka». 5—06 Kiaacchl

Henn n3yyenus yuedOHOro Kypca

[TpropUTETHBIMHE IIEJIIMU O0YYEHUSI MAaTEMATHKE B 5—6 Kllaccax sIBIISIOTCS:

-TIPOJIOJDKEHUE (POPMHUPOBAHUST OCHOBHBIX MaTeMaTHUECKUX MOHATHH (YKCII0, BEJIMYMHA, TE€OMETpUYeCKast
¢durypa), oOecCleYrBaOIUX TPEEMCTBEHHOCTh W TEPCIEKTUBHOCTh MAaTEMAaTHYECKOTO OO0pa30BaHHS
oOyJaronmxcs;

pa3BUTHE WHTEIUICKTYyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH O0Oydaromuxcs, TMO3HABATEIbHOU
AKTUBHOCTH, UCCIICIOBATEIILCKIUX YMEHHIA, HHTEpeca K U3yYCHUI0 MATCMAaTHKH;
- TIOJIBe/ICHUE O0YJaroIUXCsl Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3M MAaTEMAaTHKU U
OKPYKAOIIEero MUpa;
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dbopMmupoBanre  (QYHKIMOHATHHOH  MaTeMaTHYeCKOW TI'pPaMOTHOCTH: YMEHHSI  PAclO3HABaTh
MaTeMaTH4eCKUe OOBEKTHl B PEAIBbHBIX >KHU3HCHHBIX CUTYaIUSAX, MPUMEHITh OCBOCHHBIC YMEHHS IS
pELIECHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIIPETUPOBATH MOJYYEHHBIE PE3YJIbTAThl U OLICHUBATH
HX Ha COOTBETCTBUE MPAKTUYECKON CUTYaLINH.

OcHOBHBIE JMHHM COJEp)KaHUS Kypca MaTreMaTHKH B S5—6 Kiaccax — apudmerudeckass W
reoMeTpHuuecKas, KOTOpble Pa3BUBAIOTCS NapaslIeIbHO, KaXKJ1as B COOTBETCTBUU C COOCTBEHHOMW JIOTUKOM,
OJIHAKO, HE HE3aBHCHMO OJIHA OT JPYrod, a B TECHOM KOHTaKT€ M B3aUMOJECHCTBHM. Takxke B Kypce
IIPOUCXOUT 3HAKOMCTBO C 3JIEMEHTaMH alNreOpbl U OMUCATENIbHON CTaTUCTHKHU.

Wzyuyenne apupMeTHUECKOTO0 MaTepuala HAYMHAETCS CO CHUCTEeMAaTH3alMi W pPa3BUTHA 3HAHUHA O
HaTypaJIbHbIX YUCJIaX, IOJYYEHHbIX B HaYaIbHOH 1IKoJie. [Ipu 3TOM coBepiieHCTBOBaHUE BHIYMCIUTEIBHOM
TEXHUKHM M (OPMHUPOBAHUE HOBBIX TEOPETUUYECKMX 3HAHMM COYETAeTCS] C Pa3BUTUEM BbIYMCIUTEIBHOU
KYyJIbTYpbl, B YaCTHOCTH C OOy4eHHEM MpOoCTEeHIIMM MpuéMaM MPUKUIKH U OLEHKH pe3yJbTaToB
BbluMcieHnil. M3yueHue HaTypajabHBIX 4YMCEN MpOJOJrKaeTcd B 6 Kiacce 3HAKOMCTBOM C HadajdbHBIMU
MOHATHSMH TEOPUHU JAECTUMOCTH.

Jpyroil kpynHblii OJOK B COJep)KaHUU apUPMETUYECKON JIMHUUM — 3T0 ApoOu. Hauano usydenus
OOBIKHOBEHHBIX U JIECATUYHBIX Ip0o0Oel OTHECEHO K 5 Kiaccy. DTO MEPBBIM 3Tall B OCBOSHUH Apo0Oeii, Koraa
MIPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJESIMH, NOHATUAMU TeMbl. llpu 3TOoM paccmorpeHue
OOBIKHOBEHHBIX JIpOOCH B TIOJTHOM OOBEME TPEANIECTBYET M3YYCHHIO JICCATHYHBIX JpoOei, dYTO
1e7ecoo0pa3Ho € TOYKM 3PEHUS JIOTUKU W3JIOKCHHUS YHCJIOBOM JIMHWUW, KOTJAa TpaBWja JCHCTBUUA C
JNECSITUYHBIMHM JIpOOSIMH MOXKHO OOOCHOBAaTh YK€ W3BECTHBIMU QJITOPUTMAaMH BBIIIOJIHEHUS IEHCTBUU C
OOBIKHOBEHHBIMU ApPOOSMH. 3HAKOMCTBO C JAECATUYHBIMU JPOOSMHM pACIIMPUT BO3MOXKHOCTU IS
MOHUMAaHUs 00yJaroIUMHCS MPUKIIATHOTO PUMEHEHHS] HOBOM 3alMCH MPU U3YYEHHUH JAPYTUX MPEAMETOB U
MpU TMPaKTHYECKOM Hcmosb3oBaHuu. K 6 kiaccy OTHECEH BTOpOW 3Tam B H3Y4YeHUU JApoOei, rie
MIPOMCXOJUT COBEPIICHCTBOBAHNWE HABBIKOB CpaBHEHMsI M TMpeoOpa3zoBaHUsi ApoOeil, OCBOEHHE HOBBIX
BBIYMCIUTENBHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCIEHUH, B TOM YHCJE 3HAYEHHUH BBIpaKEHHIA,
coJiepKaliuX U OObIKHOBEHHbBIE, U JIECSITUUHBIE APOOU, YCTAHOBIICHUE CBSI3€H MEXIY HUMHU, PACCMOTpPEHUE
npuéMOB pellieHus 3a1a4d Ha ApoOu. B Hauvane 6 kiacca mpoUCXOIUT 3HAKOMCTBO € TIOHATHEM IPOIEHTA.

OcoOeHHOCTHIO U3YUYEHHS! MTOJI0KHUTENBHBIX U OTPULIATEIbHBIX YHCEN SBJISIETCSA TO, YTO OHU TaKKE MOTYT
paccMaTpuBaThCs B HECKOJbKO 3TamoB. B 6 kimacce B Hauane usydeHus Tembl «llonoxurtenvHble U
oTpulaTeNbHbIEe uucia» BblaenseTcss noarema «llemble ymcnma», B paMKax KOTOPOM 3HAKOMCTBO C
OTpUIATENIbHBIMHU YUCJIAMH U JACHCTBUSIMU C IMOJIO)KUTEIHHBIMU U OTPUIATEIBHBIMU YUCIAMU MPOUCXOIUT
Ha OCHOBE COJIEP)KATEIbHOIO MOAXO0JA. IJTO MO3BOJSET Ha JIOCTYIIHOM YPOBHE MO3HAKOMHUTH YYalllUXCS
MPAKTUYECKU CO BCEMH OCHOBHBIMHM TOHATUSMH TEMbI, B TOM YHCJIE€ M C MpaBUIaMH 3HAKOB IpU
BBITIOJIHEHUH apU(PMETUUECKUX AeUCTBUN. VI3ydeHue palMOHaNbHBIX YMCENT HAa 3TOM HE 3aKOHYMTCS, a
OyZeT mpoJOIKEHO B Kypce airedpsl 7 Kiacca, YTO CTaHeT CIASAYIOIIMM IMPOXO0I0M BCEX MPUHIUMHATBHBIX
BOIIPOCOB, TEM CAaMbIM pa3JielieHue TPYAHOCTEH o0JeryaeT BOCIpHUATHE MaTepuaia, a paclpelieieHue BO
BpEMEHU COCOOCTBYET MPOYHOCTU TPUOOPETAEMBIX HABBIKOB.

[Ipu oOyueHuu pernieHuIo TeKCTOBBIX 3a7ad B 5—O6 KilaccaX HCHOIB3YIOTCS apudMeTH4YeCKUe MPUEMBI
pemieHus. TekcToBbIe 3a/lauM, pelraeMble IpU OTPAOOTKE BHIUMCIMTEIBHBIX HABHIKOB B 5—6 Kiaccax,
paccMaTpuBalOTCA 3aJlauM CIEIYIOIIMX BUIOB: 3a/Ja4d HA JBUKCHHE, HA YaCTH, HA MOKYIKU, HA paboTy U
MIPOU3BOJIMTENBHOCTh, HAa MPOLEHTHl, Ha OTHOUIeHHs U mnpornopuuud. Kpome toro, oOydaromuecs
3HAKOMSATCA C MNpUEMaMM pelIeHUs 3a1ady MepedopoM BO3MOXKHBIX BapHaHTOB, ydarcs paboTaTh C
nH(popmMalre, mpeacTaBlIeHHON B popMe TaONIuIl WK JHarpamM.

B paGoueii mnporpamMe mNpeaycMOTpeHO (OPMHPOBAHHE MPOMEIEBTHUECKUX — alredpanyecKux
npeAcTaBieHU. bykBa Kak CMMBOJI HEKOTOPOIO YHMCJIAa B 3aBUCHMOCTH OT MAaTEMaTHYECKOTO KOHTEKCTa
BBOJIMTCS NTOCTENEHHO. DByKBEHHas CHUMBOJIMKA IIMPOKO HCHOJB3YEeTCs MPEXJE BCEro Ui 3alUCH OOIIHUX
YIBEPXKACHUN W TPEUIOKEHUH, (OpMyN, B YaCTHOCTH MJIsi BBIYMCIEHUS T'€OMETPHYECKHUX BEJIHYWH, B
KAaueCTBE «3aMECTHUTEIIS» YUCIA.

B xypce «Marematuku» 5—6 Ki1accoB MpeAcTaBieHa HaTJIsIIHAsE TEOMETPHS, HallpaBJIECHHAsl HA pa3BUTHE
00pa3HOTO MBIIICHHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHUS!, N300pa3UTENbHBIX YMEHUI. DTO Ba)KHBIN 3Tam
B W3YYEHUU TE€OMETPUH, KOTOPBIM OCYILECTBISAETCS Ha HArJIsAHO-IIPAKTUYECKOM YPOBHE, OIMpAeTcs Ha
HarJsIHO0-00pa3Hoe MbIIIeHne o0ydaromuxcs. boubplnas posib OTBOJUTCS MPAKTUUYECKOH JesITelbHOCTH,
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OTIBITY, DKCIIEPHUMEHTY, MOAeIHpoBaHni0. OOydaromuecss 3HaKOMATCS C T€OMETPUUYECKUMH (UTrypamMH Ha
IUIOCKOCTH M B TPOCTPAHCTBE, C HUX MPOCTECHIIUMHU KOHOQUTypamusMH, ydaTcsl H300paxaTb HX Ha
HEJIMHOBAHHOM M KJIeT4aToW Oymare, paccMaTpuBAaIOT UX IIpocTeiiine cBoiicTBa. B mponecce nzydeHus
HArJISIHOM TeOMETPUH 3HAHUS, MOJIy4eHHbIE 00YYaloIMMHCS B HAYAIBHOM IIKOJIE, CHCTEMATH3UPYIOTCS U
PaCLIUPSIFOTCS.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe
CornacHo y4yeOHOMY IUTaHy B 5—6 Kilaccax M3ydaeTcsi WHTETPHPOBAHHBIA TpeaMeT «MaTemaTukay,
KOTOPBIM BKJIIOYAEeT apu(pMETHUYECKU MaTepuall U HarIAJHYI0 F€OMETPHUIO, a TaKKe IPOIEAEBTUYECKUE
CBCACHUA U3 aﬂre6pm, DJIEMEHTHI JIOTHKH ¥ Hadvayia ONHUCATeIIbHON CTATUCTHKH.
VY4eOHbIH TUIaH Ha U3YYeHHUE MAaTeMaTHKU B 5—06 Kilaccax OTBOJAUT HE MeHee 6 y4eOHBIX YacOB B HEJEIIO
B TE€UYEHHUE KAKIOTO roja o0ydeHus, Bcero He MeHee 408 y4eOHbIX 4acoB.

Conepxanue yueOHoOro Kypca (1mo rogam ooyuyeHnmus)

5 KUIACC
IToBTOpPEHHE HAYAJBLHOIO Kypca 1o npeaMery «MaremaTuka
Paznenst «Yucna u BenuuuHbD), «ApudpmeTrnueckue AeicTBUs», «PaboTa ¢ TeCTOBBIMU 3a1a4amMmy,
«IIpocTpancTBeHHbIE OTHOIIECHUs. ['eomerpudeckue QUTypb», «l'€OMETpUUYECKHUE BEITUYUHBDY,
«Pabota ¢ unpopmanuein».
HartypaabHble ync/ia v HYJIb
HarypanbHoe uucno. Psan narypanbubix uncen. Yucno 0. M3o0pakeHue HaTypalbHBIX YHCET TOYKAMU Ha
KOOpJIUHATHOU (uncioBoit) npsimoil. [lo3unmonHas cucrema cuucienus. PuMckas Hymepalus Kak mpumep
HETMO3UIIMOHHON CUCTeMBbl cuMciieHus. /[lecsatnunas cuctema cuuciieHus. CpaBHEHHE HAaTypajbHBIX YHCET,
CpaBHEHHME HATypalbHbIX uHcen ¢ HylaéM. CrocoObl cpaBHeHUs. OKpyrjieHHE HaTypallbHbIX YHCEN.
CrnoxeHue HaTypallbHBIX YHCEN; CBOWCTBO HYJs TNPH CIOKCHUU. BbhlUMTaHME Kak NEWCTBHE, 0OpaTHOE
CIIOKEHUIO. YMHOEHHE HATYPAJIbHBIX YUCEN; CBOMCTBA HYJIA U €AMHUIIBI IPH YMHOKEHUM. JleneHue kak
neicTBre, 00paTHOe yMHOKEHHI0. KOMIOHEHTHI ACHCTBUM, CBsI3b MKy HUMHU. [IpoBepka pesynbTaTa
apudmernueckoro aeiictBus. llepemecTuTensHOe M COYETATENBHOE CBOWCTBA (3aKOHBI) CIIOKEHUS H
YMHO’KEHUS, paclpeeuTeIbHOE CBOMCTBO (3aKOH) yMHOXkeHHs. Vcronb3oBanue OykB 11l 0003HAYEHUS
HEU3BECTHOTO KOMIIOHEHTa U 3alUCU CBOMCTB apupMeTHdecKuX AedcTBUM. [lenuTenu W KpaTHbIE 4HCIa,
pazioxxkeHue Ha MHoxuTenu. IIpocteie u cocraBHblie uyucna. [lpusHaku nenumoctu Ha 2, 5, 10, 3,
9. Jlenenue c ocratkoM. CTeneHb ¢ HATypaJbHBIM IMOKa3aTelieM. 3amuch YKCa B BUJE CYMMBbI pa3psiiHbIX
cnaraeMbIx. YucioBoe BelpakeHue. BpluncieHue 3Ha4YeHUN YMCIOBBIX BBIPAXKEHUMN; MOPSAI0K BBIIIOJIHEHUS
neiicteuil. lcronb3oBaHWe NMPU BBIYUCICHUSIX MEPEMECTUTEIBHOIO U COYETATEIbHOIO CBOMCTB (3aKOHOB)
CJIO’KE€HHUS U YMHOKEHUS, paCIpEeIUTEIbHOTO CBOMCTBA YMHOXKEHUS.
Apoou
[IpencraBinenne o npodu kak crmocobe 3amucu yacth. OObIkHOBeHHBbIE JpoOu. [IpaBunbHbIE U
HenpaBWiIbHble ApoOu. CwmemanHas JpoOb; MPeACTaBICHHE CMENIAaHHOW IpoOH B BHUJAE HEMPABHIBHOU
IpoOu ¥ BBIJEJICHUE LIEJOW YacTH YMCIa U3 HEeMpaBUIbHOU NpoOu. M3obpaxeHue npoOeil Toukamu Ha
4yrcnoBoi mpsiMod. OcHoBHOe cBoicTBO Apodu. Coxpamienue apoGeit. [IpuBenenue npoOu K HOBOMY
3Hamenarento. CpaBHeHue npoOeit. CiokeHue W BbIUMTaHHE ApoOell. YMHOXKEHHE U JIeJeHHe IpoOeil;
B3aMMHO-00paTHbIe Apobu. HaxokaeHue dacTd 1ENoro M ILeJoro mo ero yactu. JlecaTnyHas 3amuch
npob6eii. [lpencraBnenue aAecATUYHON OpoOH B BUAE OOBIKHOBEHHOU. 300paskeHue NECATHYHBIX OpoOeit
TOYKAaMH Ha 4HCIOBOW mpsMoi. CpaBHeHHE [ECATHUYHBIX Apobel. Apudmernyeckue IeHCTBUS C
JEeCSITUYHBIME Ipo0siMu. OKpyTiIeHHe TECATHYHBIX APOOESH.
Penenue TeKCTOBBIX 3a/1a4
Pemenune TekcToBBIX 3amad apudmMeTudeckuMm criocobom. Pemienue normueckux 3amgad. Pemienwe 3amad
nepebopoM BCeX BO3MOXKHBIX BapUaHTOB. VIcmonb3oBaHHe MPU pEIICHUH 3a/1ad TaOnuil U cxeM. Pemienue
3a/1a4y, COJAEpX alIUX 3aBHUCHUMOCTH, CBS3bIBAIOIIUE BEJIMYUHBI: CKOPOCTb, BpEMsI, PACCTOSIHUE; IIeHA,
KOJIMYECTBO, CTOUMOCTh. EJWHUIBI W3MEpPEeHUs: MacCchl, OO0bEMa, IIEHBI, PACCTOSHUS, BPEMEHH,



ckopoctu. CBs3b MEXKAY €IMHUIIAMH U3MEPEHHS KaXKJ0W BETMYMHBI. Penienne 0CHOBHBIX 33/1a4 Ha ApoOu.
[IpencraBieHne JaHHBIX B BUJIE TAOJIUI, CTOIOYATHIX TUATPAMM.

Harasanas reomerpust

Harnsaneie mpenacraBneHuss o ¢Gurypax Ha IDIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, Jyd, yrojl, JIOMaHas,
MHOTI'OYTOJIbHUK, OKPYKHOCTb, Kpyr. VYroia. IIpsaMo#, ocTpelil, Tymoul W pa3BEpHYTBIM yrisl. JlnuHa
OTpE3Ka, METPUYECKUE €AVHUIB] JUIMHBL. JlMHa J10MaHoM, nepuMerp. M3Mepenue u nocrpoeHue yrios C
MIOMOIIBI0 TpaHcHopTupa. HarmsinHele npeacraBieHus O @urypax Ha IUIOCKOCTH: MHOTOYTIOJIBHUK;
NpSIMOYTOJIBHHK, KBAJpaT; TPEYroJIbHUK, O paBeHcTBe ¢uryp. M3o0paxenue ¢uryp, B TOM YHCIE Ha
kietdaroit Oymare IlocTtpoeHue koHUTrypamwii W3 YacTed NPSMON, OKPYKHOCTH HA HEITMHOBAHHOU W
KieTdaroi Oymare Vcrmonbp3oBaHWE CBOWCTB CTOPOH M YIJIOB MPSIMOYTOJbHHKA, KBajapara. [Lmomanpb
MPSIMOYTOJIbHUKA M MHOTIOYTOJIbHUKOB, COCTAaBJIE€HHBIX M3 IPSMOYrOJILHUKOB, B TOM 4ucie uryp,
n300paKEHHBIX Ha Kier4yaroil Oymare. EnunmIel m3Mepenus miomianu. HarnisgHele mpencTaBieHHs O
MIPOCTPAHCTBEHHBIX (UTypax: NPSMOYIOJbHBIA Mapaisenenumnes, Kyd, MHOrorpaHHuku. HM3o0paxeHue
MPOCTENIINX MHOTOTpaHHUKOB Pa3BépTku KyOa u nmapaienenunena Co3naHue Mojesiell MHOTOTPaHHUKOB
(n3 Oymaru, MpoBOJIOKH, miacTuianHa U Jap ).O0BEM MpAMOYroabHOTO Tapaiuienenuneaa, kyoa. EauHuib
n3MepeHus: oobEMa.

6 KJIACC

HarypajbHble ynciaa

ApubmMernueckne ASHUCTBUS ¢ MHOTO3HAYHBIMU HATYypaJbHBIMHU YUCIaMU. YHCIIOBBIE BEIPAKEHHS, TIOPSIOK
NEHUCTBUM, WCIOJb30BaHUE CKOOOK. Mcrmonp3oBaHME€ TP BBIYUCICHHSIX TEPEMECTUTEIBLHOTO |
COYETaTEIILHOTO CBOICTB CIIOXKEHUS u YMHOKCHHS, pacrnpenenuTeaT,HOTO CBOMCTBA
ymMHOXKeHUsA. OKpyrieHue HaTypadbHBIX YHCE.

Jlenutenu u KpaTHbIC YMCIIa; HAMOOJIBITUN OOIIMI JENMUTeNhb U HauMeEeHbIee obiiee kpatHoe. JlenuMocTh
CYMMBI U IPOU3BeICHUsI. JeJIeHne ¢ 0CTaTKOM.

Apodu

OOBIKHOBEHHAs Ip0oOb, OCHOBHOE CBOMCTBO JpoOH, cokpaiieHue apodeii. CpaBHEHHE W yNOPSIOYMBAHUE
npoOeii. Pemenne 3amad Ha HaXOXACHUE YaCTH OT IIEJIOTO M IIEJIOT0 MO ero 4acTu. JlpoOHoe umcio Kak
pe3ynbraTr aeneHus. llpeacraBineHue necATUYHON ApoOU B BHJE OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH
npescTaBieHus] OOBIKHOBEHHON IpoOu B BUJE AecATUYHOW. JlecsiTuuHbIe ApoOU U MeTpuyeckas cUcTeMa
Mep. Apudmernyeckue AeUCTBUS U YUCIOBbIE BHIPAKEHHS C OOBIKHOBEHHBIMH U JECSITUUHBIMU JPOOSIMH.
Otnomenue. Jlenmenue B JaHHOM OTHOmIeHMH. MacmTad, nporopuus. IlpuMmeHeHue mpornoprui mpu
pElIeHUH 3a/1ay.

[Tonsite mporeHta. BplunciieHue MpolEHTa OT BEJIWYMHBI M BEIWYHMHBI MO €€ MpOIEHTY. BoipakeHue
MIPOLIEHTOB JECATHUYHBIMHU ApoOsiMu. PelieHue 3amau Ha MpoOLEHTHI. BbIpaxkeHHe OTHOIIECHUS BEIUYUH B
MPOLIEHTAX.

ITosokuTEILHBIE U oTpuIaTEJdbHbIC YHUC/IAa

IlonoxxutenbHble U OTpULATCIbHBIC  4YHCJIA. ]_[eJ'IBIC qucia. MO,I[YJ'IB quyciia, TICOMCTPpHUYCCKas
HHTCpHpeTallvusd MOAYJIA YHCJIa. I/I306pa>KeHHe YHCCII Ha KOOp,HI/IHaTHOﬁ HpHMOﬁ. YucnoBbie IMPOMCIKYTKH.
CpaBHeHI/IC YHUCCII. ApI/I(I)MeTI/I‘IeCKI/Ie JIEUCTBUS C TTOJIOKUTEIILHBIMHU U OTpUIAaTCIbHBIMH YHCJIAMU.
HpﬂMOYFOJ’IbHaﬂ CUCTCMA KOOpAHWHAT Ha IIJIOCKOCTH. KOOpI[I/IHaTLI TOYKHM Ha IIJIOCKOCTH, a6cuHcca u
opAvuHaTa. HOCTpOGHI/Ie TOYCK U (1)I/Il"yp Ha KOOpﬂHHaTHOﬁ IIJIOCKOCTH.

BykBeHHbIe BbIpaKeHHs

[Tpumenenune OyKB JUIsl 3alIMCU MaTeMaTHYECKUX BbIpaKEHUH U mpeuioskeHuit. CBONCTBa apu(METHIECKUX
neiictBuil. bBykBeHHBbIE BBIpRKEHHS M YHCIOBBIE IOJCTAHOBKM. bByKBEHHbIE pPaBEHCTBA, HAaXOXKICHUE
HEU3BECTHOTO KOMIOHEeHTa. DopMmyinbl; GopMynbl mepuMeTpa M IUIOIAAM HPSAMOYTOJIbHUKA, KBaJparta,
00BbEMa napanenenunesa 1 Kyoa.

Penenue TeKCTOBBIX 3a/1a4
Pemenune TekcToBBIX 3amad apudmMeTrudeckuMm criocobom. Pemienue normueckux 3amgad. Pemienwe 3amad
nepebopoM BCEX BOBMOIKHBIX BAPUAHTOB.



Pemrenne 3amau, copepxamux 3aBUCHUMOCTH, CBS3BIBAIOIIUX BEIUYHHBI: CKOPOCTh, BpPEMS, PACCTOSHUE;
[[eHa, KOJMYECTBO, CTOMMOCTH; IMPOU3BOIUTEILHOCT, BpeMs, 00bEM paboThl. EMuHHIBI U3MEpeHWHS:
MacChl, CTOMMOCTH; PACCTOSIHUS, BPEMEHU, CKOPOCTH.

CBsi3b MEX1y €IMHUIIAMU U3MEPEHUS KaXKJI0W BETUUHHBI.

Pemenne 3amady, CBS3aHHBIX C OTHOILIEHUEM, MPOMOPIHUOHATBHOCTHIO BEIMYUH, MPOLIEHTAMH; PEILICHUE
OCHOBHBIX 33J1a4 Ha JAPOOU U MPOIICHTHI.

OreHka ¥ MPUKUKA, OKPYTJICHUE pe3yibTaTa.

CocraBiieHne OyKBEHHBIX BBIPAXKEHUM MO YCIOBHIO 3a/1a4H.

[IpencraBnenue MaHHBIX C MOMONIbIO Tabmui W auarpamMm. CronOuarble AMarpaMMbl: YTE€HUE U
nocrpoeHue. YTeHue KpyroBbIX AUATrPaMM.

Harasanast reomerpust

Harnsannele npexacraBieHuss o urypax Ha IUIOCKOCTH: TOYKa, IpsMas, OTPE30K, Jyd, Yroj, JIoMaHas,
MHOTOYT'OJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT .

B3aumHoe pacnosnoxeHue IBYX NpsSIMbIX Ha IUIOCKOCTH, MapajjiesibHblE MpsSMbIe, MEPIEeHIUKYISIpPHbIE
npsiMble.. VI3MepeHue paccTosiHUM: MEXAY JABYMS TOYKAMM, OT TOUKM JIO0 MPSIMOM; JUIMHA MapluipyTa Ha
KBaJPaTHOU CETKeE.

N3mepenue ¥ MOCTpOEHHE YIJIOB C TOMOILBIO TpaHCIOpTHpa. Buabl TPeyrojbHUKOB: OCTPOYTOJIbHBIH,
MPSIMOYTOJIbHBIN, TYHOYTOJbHBINA; paBHOOEAPEHHBIH, PaBHOCTOPOHHUHA. YeThIpEXYroJIbHUK, TNPUMEPHI
YeThIPEXYrOJMbHUKOB.  [IpAMOYroiapHUK,  KBajapaT:  HCIOJb30BaHHWE  CBOMCTB  CTOpPOH,  YIJIOB,
muaroHasied. M3oOpaxkeHne reoMerpuyeckux (UTyp Ha HEIMHOBAHHOM OyMare ¢ HCHOJb30BaHUEM
LUPKYJIS, IUHEHKH, YroJIbHUKA, TpaHcropTupa. [locTpoenus Ha kieTyaToil Oymare.

[Tepumerp MHOTOYTOJIbHUKA. [lonsitue oI ¢burypsi; €IMHULIBI U3MEepEeHUs
wiomaau.  [lpubmmwkéHnHoe u3Mepenwe momaaun ¢Guryp, B TOM UWCI€ HAa  KBaJpaTHOU
cetke. [IpubnmxéHHOE u3MepeHue JUIMHbI OKPYKXHOCTH, TUIOLIaAN Kpyra.

CummeTpus: HEHTpAJIbHASL, OCEBAsI U 3€pKabHasi CHMMETPUHU.

[TocTpoenne cuMMETPUUHBIX UTYP.

Harnsnaele mpeacTtaBieHus O MPOCTPAHCTBEHHBIX (GUIypax: Mapaiienenures,, Kyd, mpusMa, nupamMuia,
KOHYC, HWJIWHAp, map u cdepa. HM3o0paxenue mnpocTtpaHCTBEHHBIX ¢uryp. Ilpumepsr pa3BEpTox
MHOTOTPAaHHUKOB, HHWIMHApa U KoHyca. Co3naHue Mojeneil NpocTpaHCTBEHHbIX ¢uryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U AP ).

[Tonsitre 06bEMa; eauHULIBI U3MEpeHUs 00bEMa. OO0BEM MPSAMOYTOJIBLHOTO Mapalljiesenumnesa, Kyoa.

Ili1anupyeMble peAMeTHbIE Pe3yJIbTAThl 0CBOEHHUsI padoyeil mporpaMMbl Kypca (1o rogam
00y4eHmus)
OcBoenne ydeOHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJBI JOJDKHO 0OecreduBaTh
JNOCTHKEHHE CIEAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

S kuace
Yucna u eviuucnenusn
[loHumaTre ¥ TOpPaBWIBHO YNOTPEOISATH TEPMHHBI, CBS3aHHBIE C HATypaJbHBIMH YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATHYHBIMH JPOOSIMH.
- CpaBHMBATh U yHOPSI0YUBATh HATypaJIbHBIC YUCIIA, CPABHUBATDH B MPOCTEHIINX CIIy4asX OOBIKHOBEHHBIE
npoOu, ecsITUYHbIE IPOOH.
- COOTHOCHUTD TOUYKY Ha KOOPIAMHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOLIUM €l UHCIOM M H300pakaTh
HaTypaJbHbIE YUCIIAa TOYKAMU Ha KOOPJMHATHOM (YMCIOBOI) IPSAMOIA.
- BemmonsaTe apudmernyeckue ASWCTBUS C HATypaJbHBIMM UYHUCIIAMH, C OOBIKHOBEHHBIMH ApPOOSMH B
MPOCTEHIINX CITydasiX.
- BBInosiHATH POBEPKY, NPUKUAKY pPe3ybTaTa BEIUMCICHUI.
- OKpyraTh HaTypalbHbIE YUCIIA.

Pewenue mexcmoegwix 3adau
- Pemath TEKCTOBBIE 3aJauM apI/I(I)MCTI/I‘-ICCKI/IM CIIoCcoOOM | ¢ MOMOIIBKO OPraHU30BAHHOTO KOHCYHOI'O
nepe6opa BCCX BO3MOXXHBIX BAPHUAHTOB.
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- Pematp 3amaum, coneprkaiiye 3aBUCMMOCTH, CBSI3bIBAIOLIUE BEJIMYMHBI: CKOPOCTh, BPEMsI, PACCTOSHUE;
1LI€Ha, KOJIMYECTBO, CTOUMOCTb.

- Ucnonp30BaTh KpaTKue 3alUCH, CXEMBI, TAOJIUIbI, 0003HAYECHHUS TIPU PEIICHUH 3a/1a4.

- Ilonp30BaTbcss OCHOBHBIMHU €AMHMIIAMU M3MEPEHMS: LIEHBI, MAcChl; PacCTOSIHUSI, BPEMEHHU, CKOPOCTH;
BBIPAYKaTh OJTHU €IMHUILbI BEIMYUHBI UEPE3 IPYTrHeE.

. M3Bnekarp, aHAIM3MPOBATH, OLEHUBATh WH(GOPMAILNIO, MPEICTABICHHYIO B TaOJHIle, HA CTOJIOYATOM
JyarpamMme, HHTEpIpEeTUPOBaTh MPECTaBICHHbIE JaHHbIE, UCI0JIb30BaTh JaHHbIE IPU PELLICHUH 3a7aY.
Haznaonan ceomempus

- Ilonb30BaTbcsi TEOMETPUUYECKUMU MOHATUSAMHU: TOYKA, HpAMas, OTPE30K, JIyd, yroJl, MHOTOYIOJbHUK,
OKPY>KHOCTb, KPYT.

-IIpuBouTH IpUMeEpPHl OOBEKTOB OKPYXKAIOUIETO MHUpA, UMEIOLUX (POPMY HM3YYEHHBIX I'€OMETPHUUECKUX
buryp.

- Mcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yrjaMH: BEpLIMHA CTOPOHA; C MHOTOYI'OJIbHUKAMHU: YToJl,
BEpIIMHA, CTOPOHA, IUAarOHajb; C OKPYKHOCTBIO: paJNyC, TUaMeTp, UEHTP.

- M306paxkaTh U3ydeHHbIE reOMEeTpUUecKre (GUTypbl Ha HEIMHOBAHHOM U KJeT4yaTol Oymare ¢ MOMOIIbIO
LUAPKYJIS ¥ JIMHEVKU.

- HaxonuTe JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHEM C IMOMOIIBIO JTUHEHKH, CTPOUTH OTPE3KU
3aJIaHHOM JUIMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOTO pajnyca.

- Ucnonb3oBath CBOMCTBA CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBAapaTa JUIsl UX MOCTPOCHHUS, BHIYUCICHUS
IUIOLIAIM U IEpUMETpA.

. Bbluucnare mnepumerp M IUIOMIANb KBajgpaTa, MPSMOYTOJbHHKA, (QUIYp, COCTaBICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM uucie Guryp, n300pakEHHBIX Ha KJIeT4aToil Oymare.

- Ilonb30BaThcs OCHOBHBIMU METPUYECKUMU €AMHULIAMU W3MEpPEHUS JJIMHBIL, MJIOUIA/I1; BhIpa)kaTh OJIHU
€IMHULIBI BEJIMYUHBI Yepe3 Ipyrue.

- Pacno3naBare mnapamuienenunesn, KyO, HCIONB30BaTh TEPMHUHOJIOTHIO: BeEpIIMHA, peOpo TIpaHb,
W3MEPEHNUs; HAXOIUTh U3MEPEHNUs NapajlieenuIena, Kyoa.

- Bbruncnate 00bEM KyOa, mapasiesienunena Mo 3aJaHHbIM H3MEPEHUsM, I0JIb30BaThCA €AMHUIIAMU
n3MepeHus: o0bEMa.

- Pemrate HecnioxHbIE 3a7ja4M HA U3MEPEHNUE TEOMETPUYCCKUX BEJIMYHH B IPAKTUYECKUX CUTYaLMsIX.

6 kaacc
Yucna u evivucienusn
. 3HaTh W TIOHUMATh TEPMHHBI, CBS3aHHBIC C PA3JTMYHBIMH BHJIAMH YHUCET U CIOCOOAMHM HX 3aIlvCH,
MePEX0IUTH (€CIIH 3TO BO3MOYKHO) OT OJHOM (POPMBI 3aITUCH YUCIIA K JPYTOH
. CpaBHMBATh U yIOPSAIOYMUBATH IICNIbIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, CPaBHUBATh YMCIIA
OJIHOTO M Pa3HBIX 3HAKOB 65 BBINIOIHATH, CcOYETash YCTHBIE W INHUCbMEHHBIC NMPUEMBI, apU(PMETHUCCKUE
JNEUCTBUS C HATypaJlbHBIMU U LEJIbIMA YHUCIAMH, OOBIKHOBEHHBIMH U JIECATHUYHBIMHU JPOOSMHU,
MOJIOYKUTEIBLHBIMHU M OTPUIIATEIIBHBIMU YK CIIaMHU
- Beruucnath 3HaU€HUS YUCIOBBIX BBIPAKEHUI, BBIMOIHIATH MPUKUIKY U OIEHKY pPe3yJabTaTa BBIYUCIICHUN;
BBITIOJTHATH TTPEOOPa30BaHMUS YHUCIOBBIX BIPAKEHUH HA OCHOBE CBOMCTB apU(PMETHICCKUX TEHCTBHUI
- CoOTHOCUTH TOUYKY Ha KOOPJIMHATHON MPSIMOM C COOTBETCTBYIOIIMM €M YHUCIOM M M300paxkaTb uucia
TOYKaMH Ha KOOPJIUHATHON MPAMOI, HAXOIUTh MOAYJIb YUCIIA
- COOTHOCUTB TOYKH B MPSAMOYTOJIbHOW CUCTEME KOOPAUHAT ¢ KOOPJIMHATAMU 3TON TOUKH
- OKpyrJsTh LENble Yucia U JeCSITUUHBIE IPOOH, HAXOAUTh MPUOIMKEHHS YHCE

Yucnosvle u OyKeeHHblE BbIPAINCEHUA

. [lonnumare U yrmoTpeONsiTh TEPMHHBI, CBS3aHHBIC C 3alUChIO CTENCHHM YHCJIA, HAXOJIUTh KBaJIpaT M KyO
YKCIIa, BEIUUCIISATH 3HAUCHHS YMCIIOBBIX BBIPKEHUH, COJIEPKAIIUX CTCTICHU

- [Tonp30BaThCs MpU3HAKAMK JICTUMOCTH, PACKIIaIbIBATh HATYPAJIbHBIE YUCIIA HA TPOCTHIC MHOKUTEIN

. Tlonp3oBaTbcs MacmTabOM, COCTABJIATH TPOTIOPIMU M OTHOIICHUS 66 ICTIONB30BaTh OYKBBI ISt
0003HAUCHMsI YUCET TPHU 3aIUCH MATEMaTHYECKUX BBIPAKCHHH, COCTABIISATH OYKBCHHBIC BBIPDOKCHHS H
(bopMyIbl, HAXOJUTh 3HAYCHHS OYKBEHHBIX BBIPAKCHUH, OCYIIECTBISAS HEOOXOIMMBIC MOJCTAHOBKUA H
npeoOpa3oBaHMs
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- HaXOZ[I/ITb HEHN3BECTHBIM KOMITOHCHT PaBCHCTBA

Pewenue mexcmoguix 3a0au

- Pemarp MHOTOIIaroBbie TEKCTOBBIE 331241 apU(PMETHIECKUM CIIOCOOOM

- PemaTe 3ama4ym, cBsI3aHHBIE ¢ OTHOILLIEHUEM, NPOINOPLUUOHAIBHOCTBIO BEIMYHH, MIPOLICHTAMU; pPeIlaTh TPU
OCHOBHBIE 3a/1a4¥ Ha JpOOU U IPOLIEHTHI

-Pemate 3amaum, coxepxkamiye 3aBUCUMOCTH, CBS3BIBAIOLIME BEIMYMHBI: CKOPOCTb, BPEMs, PACCTOSHHUE,
[IeHa, KOJIMYECTBO, CTOMMOCTb; IIPOU3BOAUTEIBHOCTD, BpeMsl, 00bEMa pabOTHI, UCIIONIB3Ys apru(PMeTHIESCKIE
JEUCTBHUS, OLIEHKY, IPUKUIKY; II0JIb30BAaThCSA CAMHULIAMHA U3MEPEHUS COOTBETCTBYIOINUX BEIUYNH

- CocraBnisaTh OyKBEHHBIE BBIPAYKEHUS IO YCIOBHIO 33U

. M3Bnekarp uHpOpMALNIO, MPEACTABICHHYIO B TaONWIAX, HA JMHEHHOM, CTOJIOYATOW WM KpPYroBOM
JyarpaMmax, MHTEpIPETUPOBATh MIPEACTABICHHBIE JaHHBIE; UCIOJb30BaTh JaHHbBIC IIPU PELICHUU 3314

- IlpencraBnarh MHOpPMaLMIO C TMOMOIIBIO TAaOMUL, JIMHEHHOW W cTojOuaToi auarpamm Haenaouas
2eomempus

- IlpuBoauTh TpUMEPBHl OOBEKTOB OKPYXKAIOUIETO MHpa, UMEIOIUX (OPMY H3YUYEHHBIX I'€OMETPUUYECKUX
IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTYpP, TPUMEPHI PABHBIX U CUMMETPUUYHBIX QUTYp

- N3o0paxkaTh ¢ MOMOUIbIO LMPKYJIS, JIMHEHKHU, TPAHCHIOPTHpPAa HA HEIMHOBAHHOW W KieryaTod Oymare
M3YYEHHbIE IJIOCKHE reoMeTpuueckue QUrypbl U KoH(Urypauuu, cummeTpudnbie Gurypsl [lonb3oBarbes
reOMETPUYECKUMHU MOHITHSIMH: PaBEHCTBO (PUTYp, CAMMETPUSI; UCIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C
CUMMETpHUEN: OCh CAMMETPHUH, LIECHTP CHUMMETPUU

- HaxoauTs BeIMYMHBI YIIIOB N3MEPEHHUEM C IOMOIIBI TPAHCIIOPTHPA, CTPOUTH YIJIbl 3aJaHHON BETUYMHBL,
II0JIb30BATHCS MIPU PELIEHUM 3aJa4 I'PAyCHOM MEpOU yIiIoB; paclO3HaBaTh HA YEPTEKAX OCTPBIA, IPSIMO,
Pa3BEPHYTHIN U TYNOHN YIJIbI

- BeruucnaTes JIMHy J1OMaHOM, EpUMETP MHOTOYTOJIBHUKA, MOJIb30BAThCS €IMHHUIIAMH U3MEPEHHUs JUITUHBI,
BBIPAYKATh OJJTHU CIMHULBI N3MEPEHUS AJIUHBI Yepe3 Apyrue

- Haxonmute, ucnonb3ys 4epTéXHBIE MHCTPYMEHTBI, PACCTOSIHMS: MEXAY IBYMS TOYKaMH, OT TOYKH IO
NPSAMOM, IJIMHY TYTH Ha KBAJIPATHOU CETKE

- Bbluncnate miuomane (uUryp, COCTaBIEHHBIX M3 MPSIMOYIOJbHHKOB, HCIOJb30BaTh pa3OMeHuEe Ha
IPSIMOYTOJIbHUKM, Ha paBHbIC (UIYpbI, JOCTPAUBAHUE [0 HPSIMOYrOJbHHKA; I0JIb30BaTbCSl OCHOBHBIMU
€IMHHALIAMU U3MEPEHUS IUIOIAN; BBIPAKATh OJTHU €IUHULIBI H3MEPEHUS TUIOIIAIN Yepe3 Apyrue

- Pacnio3naBath Ha MozenAX U M300paXKEHUIX NMUPAMUAY, KOHYC, LIMIMHJIP, UCIOJIb30BaTh TEPMUHOJIOTHIO:
BepILMHA, peOpo, IpaHb, OCHOBaHME, Pa3BEPTKA

- M306paxare Ha kiieTyaToil Oymare NpsiMOYroJibHbIN Hapaijienenuies

- Bbluncnate 00bEM MPAMOYroJIBHOIO Mapajuiesnenunesa, Kyoa, MOoJb30BaThCA OCHOBHBIMM €IMHUIIAMU
u3MepeHus 00bEMa; BeIpayKaTh OJIHU €IMHUIIBI U3MEpEeHUs 00bEMa yepes Apyrue

- Pemrate HeciioxkHbIE 3aa4M HA HAXOKICHUE T€OMETPUYECKHUX BEJIMYNH B IIPAKTUYECKUX CUTYaLUSX.

PabGouasi nporpaMmma y4e0HOro Kypca «AJireopa». 7—9 kiaaccenbl

ey n3yvyenust yuedOHOIo Kypca

AunreOpa sIBIISieTCS OJIHUM M3 OIOPHBIX KYpCOB OCHOBHOM LIKOJIbI: OHA 00eCleYnBaeT U3yuyeHHE IPYTrux
JMCLUIUIMH, KaK €CTeCTBEHHOHAY4YHOTO, TaK M T'yMaHHUTApHOTO IMKIIOB, €€ OCBOEHME HEOOXOIUMO JUIs
NpOJOJDKEHUsT O0O0pa3oBaHUsl W B IOBCEIHEBHOW JKM3HU. Pa3zButue y oOydaromuxcss HaydHbIX
NpPEJCTaBICHUH O  MPOUCXOXKAECHWHM M CYIMIHOCTM  ajreOpanueckux  aOcTpakuuii, crocobe
OTPaKEHHs] MaTeMaTHYeCKOM Haykoil sBIEHMH M MpPOLECCOB B NpuUpoAe U oOIIecTBE, pPOJH
MaTeMaTH4YeCKOTO MOJICIMPOBAHUS B HAyYHOM IO3HAHHUU M B IPAKTUKE CHOCOOCTBYET (HOPMHUPOBAHMIO
Hay4YHOTO MHUPOBO33PEHHsI U Ka4E€CTB MBILUICHHSI, HEOOXOIUMBIX IS alalTalliid B COBPEMEHHOM IIU(YPOBOM
oOmectBe. M3ydyeHue anreOpbl €CTECTBEHHBIM 0Opa3oM 0OecHeuyuBaeT pa3BUTHE YMEHHUs HaOJ0JaTh,
CpaBHUBaTh, HAXOJUTh  3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTH  MBIIUICHHS, CIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JIEWCTBUS U BBIBOJIBI, (hopMysiHpoBaTh yrBepkJIeHus. OcBoeHue
Kypca anreOpbl oOecredyrMBaeT pa3BUTHE JIOTMYECKOTO MBIIUIEHUS OOYYalOIIMXCS: OHHU HCIOJIb3YIOT
JeTyKTUBHbIE W MHIYKTUBHBIE pACCyXJIeHUs, 000OIIeHHe M KOHKpETH3aluio, abCTparupoBaHue H
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aHasornto. OOydeHue anreOpe MpearnoyiaracT 3HAYUTEIBHBI O0BEM CaMOCTOSATEIBHOU IEATEIBHOCTH
o0yyJaromuxcs, MO3TOMY CaMOCTOSATEILHOE PEIIeHHE 33/1a4 €CTECTBEHHBIM 00pa3oM SIBJISIETCS peau3aluen
JESITEIbBHOCTHOTO TPUHLIMIIA OO yYEHHUSI.

B crpykrype mporpammsbl yueOHOTo Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHHUMAIOT
COJIepKATEIbHO-METOIMYECKUE JIMHUU: «YUucna ¥ BBIYUCICHHS»;, «ANreOpanyecKue BBIPAKECHUSN;
«YpaBHeHUST U HepaBeHCTBa»; «DyHkium». Kaxnas U3 3THX COIAEPKATEIBHO-METOJUYECKHUX JIMHHUU
pa3BUBaeTCsl Ha NPOTSHKEHUM TPEX JIET HU3YyYEHHUs Kypca, E€CTECTBEHHBIM O00pa3oM MepervieTasch U
B3aUMO/JICHCTBYS C IPYTMMHU €ro JIMHUAMU. B Xoze u3ydeHus Kypca 00yqaromuMes MPUX0AUTCS JJOTHYECKH
paccykJaTb, UCTIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH S3bIK. B CBSI3U € 3THM I1e1eco00pa3Ho BKIFOUUTH B
[IPOrpaMMy HEKOTOpPbIE OCHOBBI JIOTMKH, IPOHHU3BIBAIOLINE BCE OCHOBHBIE pa3feiibl MaTeMaTHYECKOI'O
00pa3oBaHus U CHOCOOCTBYIOIIME OBJAJICHUIO OOYYAIOIIMMUCS OCHOB YHHBEPCAIBHOTO MAaTEMaTHYECKOTO
sa3bIka. TakuM 00pazoM, MOKHO YTBEP)KIAaTh, YTO COAEPIKATEIILHOW M CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«Anrebpa» SBISETCS €r0 UHTErPUPOBAHHBIN XapakTep.

Conepxxanue TUHUM «Yucaa U BBIYUCIEHUS» CITyKUT OCHOBOM /ISl JalIbHEHIIIET0 U3y4eHUsI MaTEeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YJArOIIUXCS JTOTHYECKOTO MBIIIJIEHUS, (POPMUPOBAHUIO YMEHHUS TOJIB30BATHCS
QIrOpUTMaMH, a TaKKe MPHUOOPETEHUIO0 MPaKTUUYECKUX HABBIKOB, HEOOXOJIMMBIX JIs IOBCEAHEBHOMN
KU3HU. Pa3BuUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PALlMOHAIBHBIMM U MPPAUOHATBHBIMU
yuciaMi, (GOPMUPOBAHUEM TPEACTABIECHUIN O JIEHCTBUTENLHOM YHCIIE. 3aBEpIICHHE OCBOEHUS YUCIIOBOM
JIMHUU OTHECEHO K CTapIieMy 3BeHY 0011ero o0pa3oBaHusl.

ConepxaHue JByX anreOpandeckux JUHUN — «Anredpandeckue BBIPAXKEHUS» U «YpaBHEHUS U
HEPaBEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy 0OYUAIOIIUXCS MAaTEMAaTHIECKOTO armapara, Heo0X0IuMOro
JUIS peIlieHus 3a/1a4 MaTeMaTUKU, CMEXKHBIX ITPEJIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4. B ocHOBHOI
1IKoJIe y4eOHBIM MaTepuasn rpynmnupyercs BOKPYT pallOHaJIbHBIX BbIpaXXEHUH. Asredpa I€MOHCTPUPYET
3HAYEHHUE MAaTEeMaTHKU KakK s3bIKa JUIsl MOCTPOEHHUS MaTeMAaTUYECKUX MOJIEJeH, OMucaHus MpOILECCOB U
SBICHUN peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOMAT TaKKe JOajbHEWIIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOJUMOIro, B YaCTHOCTH, AJS OCBOCHHUS Kypca WH(OpPMATHUKH, U
OBJIaJICHUE HaBbIKaMU JEIYKTUBHBIX paccyxieHui. IIpeoOpazoBaHue CHMBOJBHBIX ()OPM BHOCHUT CBOM
crieruprUecKuii BKJIal B pa3BUTHE BOOOpaKEHHUsI, CHOCOOHOCTEH K MaTeMaTUYECKOMY TBOPUECTRBY.
Copepxanne pyHKIHOHATBHO-TpapUUECKON JTMHUN HAIEJIEHO Ha MOJIy4YeHHE IIKOJIbHIUKAMU 3HAaHUH O
(GYHKIMAX KaK BaKHEHIeH MaTeMaTUYeCKOM MO IJIsl OTIMCAaHUs U UCCIIEI0BAHUS Pa3HOOOPa3HbIX
MIPOLIECCOB U ABJICHUH B IpUpPO/JIe U 001IecTBe. V3ydeHue 3Toro Marepualia CnocoOCTBYET pa3BUTHIO Y
oOyuarouuxcs yMEHHsI HCIIO0Ib30BaTh Pa3IUUHbIC BbIPA3UTEIbHbBIC CPEACTBA A3bIKA MATEMATHKU —
CIIOBECHBIE, CUMBOJINYECKHE, IpauuecKkue, BHOCUT BKIIaJ B OPMUPOBAHUE MPEACTABICHUN O POJIH
MaTeMaTHKU B Pa3BUTHH LIUBUIN3ALUU U KYIbTYPHI.

MecTo y4eOHOr0o Kypca B y4eOHOM IJIaHe
CornacHo y4yeOHOMY TIaHy B 7—9 Kilaccax M3y4aercsi yUeOHBIH Kypc «Airedpa», KOTOPBIA BKIOYAET
CIICYIOIIME OCHOBHBIC pa3ieibl CojepkaHus: «Hucina U BBIYUCICHUSY, «AJTeOpandecKre BBIPAKCHUSD),
«YpaBHEHUS U HEPABEHCTBAY», «DYyHKITUNY.
VYueOHblii M1aH HAa U3ydeHue anreOpsl B 7—9 kmaccax OTBOIUT He MeHee 4 ydeOHBIX 4acoB B HEEIO B
TE€YEHHE Ka)KJI0TO rojia oOy4eHusi, BCEro 3a Tpu roaa ooyuenus — He MeHee 408 yueOHBIX 4acoB.

Coaepikanue yueOHOro Kypca (1mo rogam o0y4eHus)
7 knace
Yucia ¥ BBIYMCICHUSA PAllHOHATIBbHBIE YU CJIA
JlpoOu OOBIKHOBEHHbBIE M JECATUYHBIEC, MEPEeXo] OT OJHOM (opMbl 3amucu apobdeit k apyroi. IlonsTtue
palMOHAIBHOIO YHMCIIA, 3alUCh, CPaBHEHHE, YMOPSJI0YMBAHUE PALMOHAIBHBIX 4HCell. ApH(MeTHuecKue
JEUCTBUS C pallMOHAJIBLHBIMU ukciIamMu. Pelienue 3a1ad u3 peaibHOM NMPaKTUKKM HA YaCTH, Ha IPOOH.
CreneHp ¢ HaTypaJbHBIM TIOKa3aTeJeM: OIpe/eNieHue, MpeoOpa3oBaHUE BBIPAKEHUH Ha OCHOBE
OTIpeieNIeHus, 3aUCh OOJIBIINX YUCET.
IIponieHThI, 3amMuch MPOLEHTOB B BHJE ApoOu W apoOu B BHUAE MPOLEHTOB. Tpu OCHOBHBIE 3aJaudl Ha
IIPOLIEHTBI, PELLIEHUE 3314 U3 PEAJTbHOU ITPAKTHKU.
[IpumeHeHne MPU3HAKOB JAEIMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YUCEIL.

13



PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi B 00paTHasi MPONOPLUHOHAIBHOCTH.
Auredpanyeckue BbIpaKeHHs

IlepemeHHBIE,  4YUCIOBOE  3HAYEHHUE  BBIPAKEHUS C  IEPEMEHHOM. Jomyctumble  3Ha4eHUSA
nepeMeHHbIX. llpeacraBieHne 3aBUCMMOCTH MEXAY BeTUYMHAMHU B BUAE (opmynbl. Beraucienus mo
bopmymnam.

[IpeoOpazoBanne OyKBEHHBIX BBIPKEHHUH, TOXKJIECTBEHHO PaBHBIC BBHIPAKEHUS, MPaBUiIA MPEOOPa30OBAHUS
CYMM H NIPOU3BEJICHUH, TIPABHIJIA PACKPBITHS CKOOOK M MPHUBEICHHS MOJOOHBIX CIIaraeMBbIX.

CBoiicTBa CTENEHU C HATYpaJIbHbIM [10KA3aTEJIEM.

Opnowiensl u  MHorowienol.  CremneHb  MHorowieHa.  CroxeHue, BBIUMTAHHE, YMHOXXEHHE
MHOIO4JI€HOB. DPOpMyNbl COKPAIIEHHOIO YMHOKEHMs: KBaApaT CyMMBI M KBajpar pazHoctu. dopmyna
pPa3HOCTH KBaJpaToB. Pa3iioxkeHne MHOrOWIEHOB HA MHOKUTEIIH.

YpaBHeHus

VYpaBHeHMEe, KOPEHb YpaBHEHUS, IIpaBUiia MpeoOpa3oBaHUs YpaBHEHMsI, PABHOCUIILHOCTb YpaBHEHUIA.
JIuneliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YUCIIO KOPHEW JIMHEHHOTO YPABHEHUs, PEIICHHUE JIMHEHHBIX
ypaBHeHui. CocTaBieHHE YpaBHEHHMM MO YCIOBMIO 3aj1aud. PeleHue TEKCTOBBIX 3aJady C IOMOIIbIO
YpaBHEHUU.

JluneiiHoe ypaBHEHME C JBYMsI IEPEMEHHBIMU U ero rpaguk. Cucrema IByX JMHEMHBIX YPaBHEHUM C ABYMs
NepeMEeHHbIMU. PeleHne cucteM ypaBHEHHH CIIOCOOOM IMMOJCTAaHOBKHU. [Ipumepbl pelieHuss TEeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUN.

Koopounamot u zpaguxu. @ynuxyuu

Koopannara toukm Ha mnpsamoil. UYucnoBele npoMexyTku. PaccrosHue Mexay JAByMs TOYKamMu
KOOPAMHATHOW MTPSMOIA.

[IpsmoyronpHas cuctema koopauHar, ocu OX m Oy. AGcnmcca W OpJUHATa TOYKA HA KOOPIAMHATHOM
mwiockoctu. [Ipumeps! rpagukoB, 3aaaHHbIX GopMynamMu. UYTeHue rpa@uKoB peaabHbIX 3aBUCUMOCTEH.
[lonsatue ¢yukmuu. [padux Pyakuun. CpoiictBa. Jluneitnas ¢yaknusa, e€ rtpaduk. ['padux
¢byaknuu y = B x B, 'padudeckoe penieHrne TUHEHHBIX YPABHEHUHN M CHCTEM JIMHEWHBIX YPaBHECHHM.

8 kunacce

Yucsia v BIYUCTIEHUS

Ksanparueiii kopeHb u3 uucna. [lonarne o0 wuppanuoHanmbHOM 4Yucie. JlecaTU4HbIe TPHOIMHKEHUS
uppauuoHanbHeIX uHcend. CBoiicTBa apudMeTHYECKHX KBaJpaTHBIX KOpHEH U UX MPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BRIPAXKEHUI U BEIUUCICHUSIM. J[eHCTBUTENbHBIE YUCIIA.

CreneHb C 1eNbIM TIOKa3aTeneM U e€ cBoiictBa. CraHIapTHas 3alKCh YHCIA.

AnredOpanyeckue BbIpasKeHU s

KBagpatHblil TpEXUIEH; pa3iIoKEHNE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIH.

AnreOpanveckass JapoOb. (OCHOBHOE CBOMCTBO anreOpanueckoi apobu. CrokeHwe, BBIYHUTAHUE,
YMHOKEHUE, JIeieHne anredpandeckux Apoodeii. ParmoHanbHbie BEIpaXEHHUS U UX MpeoOpa3oBaHue.
YpaBHeHNus1 1 HEPABEHCTBA

KBampatnoe ypaBHenue, ¢opmynaa KOpHEH KBaJapaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUH, CBOASALINXCS K JMHEHHBIM U KBagpaTHeIM. [Ipocreiimine qpoOHO-palinoHaNbHbIE YPABHEHUS.
I'padmyeckas unTepnpeTanus ypaBHEHUH ¢ AByMs MEPEMEHHBIMU U CHCTEM JIMHEHHBIX YPaBHEHUI C IBYMs
nepeMeHHbIMU. [IpuMepsbl peleHnst CUCTEM HEJIMHEWHBIX YPAaBHEHUN € IBYMS IEPEMEHHBIMMU.

Pemenne TeKCTOBBIX 337124 aNre0OpandeckuM CrocoooM.

HucnoBble HEpaBeHCTBA M UX CBoOMcTBA. HepaBeHCTBO ¢ OIHOM mniepeMeHHOW. PaBHOCHIBHOCTH
HEpaBEHCTB. JIMHEeNHbIE HEpaBEHCTBA C OAHOW NepeMeHHOM. CHCTeMbl JTUHEWHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DyHKUUH

[Tonsitre pynkuun OOMACTh ONpeAeTIeHHUS U MHOKECTBO 3HaueHU GyHKimu CrocoObl 3aqaHus GyHKIUN
I'padux Gpynkiuu Urenue cBoiicTB pyHkuMU No e€ rpaduky

¢ TIpumeps! rpadukoB (yHKIMIA, OTPAXKAIONINX peanbHble mporiecchl DYHKIHMH, OMMCHIBAIONINE MPAMYIO H
oOpaTHyI0 MIPOTNIOPLHUOHATIBHbIE 3aBUCHUMOCTH, ux
rpapuxu Dynxiuu y = X2,y = X3,y = X, y = Bx @ [padudeckoe pelieHne ypaBHEHUI U CUCTEM ypaBHEHHUIA
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9 ki1ace
Yucaa v BbIYUCTICHUS

hencTBUTeNIbHbIE YKCaa

PammonanbHple  4YWcia,  UppalMOHANbHBIC  YMCIA, KOHEYHbIe M OECKOHEUHBbIE  JICCSATUYHBIC
npodu. MHOXKECTBO JEHCTBUTEIBHBIX YHCET, JICHCTBUTENIbHBIE YMCIA KaK OECKOHEUHBbIC NECSITUYHBIC
apodu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM JCHCTBUTEIBHBIX YHCET W
KOOPAMHATHOU IIPSMOIA.

CpaBHeHHUE IEHCTBUTENBHBIX YUCEll, apU(PMETUIECKUE ACHCTBUS C JCHCTBUTEILHBIMHU YHCIIAMH.
n3mepeHus, NpUbAnKeHnA, oL eHKH

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, UTUTEIBHOCTD [IPOLIECCOB B OKPYXKAIOLIEM MHUPE.

[TpubnmxEHHOE 3HAYCHNUE BEIMYHMHBI, TOYHOCTH NpuOmmkenus. Oxpyrienue uncen. [Ipukuaka u oneHka
pPEe3yJIbTaTOB BHIYMCIICHH.

Ypasnenus u nepasencmea

YpaBHEHUA C O4HO NepemeHHOoMN
JInneiiHoe ypaBHeHHe. PenieHne ypaBHEHUH, CBOIAIINXCS K JJUHEHHBIM.
KBagpatHoe ypaBHeHue. PemieHwe ypaBHEHMI, CBOJSIIMXCA K  KBaJApaTHbIM.  bukBagpaTHOE
ypaBHeHue. [Ipumepsl penieHusi ypaBHEHUN TPEThEW U YETBEPTOM CTEIICHEN PA3JI0KEHUEM HA MHOKHUTEIH .
Pemenue npoGHO-paliioHaIbHBIX YPAaBHEHUN
Pemenne TeKCTOBBIX 3ajau aNreOpandeckuM METOAOM.

CUCTEeMbl YpaBHEHUN
VYpaBHeHHEe ¢ ABYMS IIepeMEHHBIMH U ero rpaduk. PemieHue cuctem IBYX JIMHEHHBIX YpaBHEHHUH ¢ ABYMs
IepeMEHHbIMU. PellleHne cucTteM JByX ypaBHEHHH, OJHO M3 KOTOPBIX JMHEHHOE, a IpPyroe — BTOPOU
creneHu. ['padudeckast UHTEpIpPETALUs CUCTEMbI YPaBHEHUH € ABYMS IEPEMEHHBIMHU.
Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

HepaBeHCTBa
YucnoBble HEpABEHCTBA U UX CBOMCTBA.
Pemienne nuHEHBIX HEPABEHCTB C OJHOM MepeMeHHOW. PerieHue cuctem JIMHEHHBIX HEPABEHCTB C OJTHOM

nepemeHHol. KBanpatuble HepaBeHcTBa. ['paduueckas uHTEpIpeTalysi HEPAaBEHCTB U CUCTEM HEPABEHCTB
C IBYMS IEPEMEHHBIMH.

D yHKUUHA
KBagparnunas ¢ynkums, e€ rpaduk u cBoiictBa. I[lapaGona, KoopauHATHl BEPIIMHBI Mapaboibl, OCh
CUMMETPHUU TTapadoJIbI.

Ipadukn dyrkmmit: Y = kx, y = kx + b, y =—X, y =x3, y =X, y = B x B 1 ux cBoiicTsa.

YucioBbIe MOCIEI0BATETHHOCTH

OnpeaeneHue 1 cnocobbl 3a4aHNA YNCNOBbIX NOC/IeA0BaTENbHOCTEN

[ToHsATHE YKMCIOBOW MOCIIEAOBATEIBHOCTH. 3aJaHue MOCIIEA0BATEIBHOCTH PEKYPPEHTHOW (opmyrnoi u
(bopmyIoii N-ro wieHa

apupmeTUUECKan U reomeTpUYecKas Nporpeccum

Apudmernueckass ©  TeoMeTpuueckas mporpeccur.  DopMysbl N-ro  4ieHa apuMETHYECKOH W
reOMETPUIECKOM TPOrPECCHil, CyMMBI TMEPBBIX N UICHOB.

N300paxkeHne wieHOB apu(PMETHUCCKONH M T'e€OMETPHUYECKOW MpPOrpecCHil TOYKAMH Ha KOOPAWHATHOW
IUIOCKOCTH. JIMHEHHBIN M SKCTIOHEHIIHATbHBIN pocT. CII0KHBIE TPOIIEHTHI.

IInanupyemMble npeaMeTHbIE Pe3yJbTAThI 0CBOeHHs padoueii mporpaMmMbl Kypca (1o rogam
00yueHust)
OcBoenne yuebHOTO Kypca «Anredpa» Ha ypoBHE OCHOBHOTO OOIIIEro 00pa3oBaHus IOJKHO 0OeCTieunBaTh
JOCTHIKEHHE CIIEAYIONINX MPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

7 KJ1ace
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Yucia 1 BIYMCIEHUS
- BeImonHAT, coderass yCTHbIC U MHCbMEHHBbIC MPUEMBI, apu(PMETHUYECKHE JICHCTBUA C pallMOHATbHBIMH
quclaMu
- HaxomuTh 3Hau€HMS YMCIOBBIX BBIPAKEHHI; TPUMEHATH pa3HOOOpa3Hbie CIOCOOBI U MTPUEMBI BEIUMCIICHHS
3HAYeHUH APOOHBIX BBIPAKEHUH, CONlepKaUX OOBIKHOBEHHBIE U AECATUYHBIC POOH

[lepexoautes OT OxHOW (OPMBI 3amMCH YHCeNl K Apyroi (mpeoOpa3oBBIBaTh AECATHYHYIO IpoOb B
OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEYHYIO IECATHUHYIO APOOB)

- CpaBHUBATH U YIOPSAJI0OUYMBATH PALIMOHAIBHBIE YUCIIA

- OKpyrJTh ynciia
- BBINOJMHATE IPUKUJIKY M OLIEHKY pe3yJIbTaTa BIUMCICHU, OLICHKY 3HAUEHUIN YHUCIIOBBIX BBIPAKEHUI
- BbIIoNHATE JeMCTBUSI CO CTENEHSAMHU C HaTypajlbHBIMU [10KA3aTEISIMU
- IIpumeHsATh NpU3HAKU AETUMOCTH, Pa3JI0KEHNE HA MHOXKUTENIU HATYPAJIbHBIX YUCE
. Pemarp  mnpakTUKO-OpMEHTHUPOBAaHHBIE  3a/auyM,  CBSI3aHHBIE C  OTHOLIEHWEM  BEJIMYMH,
MIPOMOPLIMOHATIBHOCTBIO BEIMYUH, MPOLIEHTaMU; UHTEPIIPETUPOBATh PE3YJIbTAThl PELIECHUS 33a1a4 ¢ yYETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMBIX 00BEKTOB AcedpauuecKkue eblpaxcenus

Hcnonb3oBath anredbpandyeckylo TEPMHUHOJIOTHIO U CHMBOJIMKY, NPUMEHATh €€ B IPOLIECCE OCBOCHUS
yueOHOTro Marepuaia
- HaxonnTh 3HaueHMs1 OyKBEHHBIX BBIPAKEHUH MTPH 33 JaHHBIX 3HAYCHUSIX IEPEMEHHBIX
- BoimonHATh MpeoOpa3oBaHUs LENOr0 BBIPAKEHHWS B MHOTOYJIEH IMPHUBEACHHUEM MOJOOHBIX CllaraéMblX,
PacCKpBITHEM CKOOOK
- BBINONHATE yMHOXKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOYJIEeHAa Ha MHOTOWIEH, IPUMEHSTh (POPMYIIbI
KBaJipaTa CyMMBbI U KBaJIpaTa pa3HOCTH
- OcymiecTBiATh pa3joKeHWE MHOTOUYIEHOB Ha MHOXKUTENIM C MOMOIIbIO BBIHECEHHS 3a CKOOKHM 0011ero
MHO>KHTEJIS, TPYNIUPOBKH CIIaraeMblX, MpUMEHEHHs] (OPMYIT COKPAIIEHHOTO YMHOXKEHHUS
- IIpumensTe npeoOpa3zoBaHUs MHOTOWICHOB ISl PEHICHMs PA3IMUYHBIX 337a4 U3 MaTEMaTHKH, CMEXKHBIX
MIPEeIMETOB, U3 pealbHON MPAKTUKU
. Hcmonws3oBath CBOWCTBAa CTemeHEW ¢ HATYpaJbHBIMU T[OKa3aTeIsIMU JUIl  TIpeoOpa3oBaHUS
BBIpAKEHUHN Ypasnenusa u nepasencmea
. Pemate nuHEHHbIE ypaBHEHUS C OJHOM NEPEMEHHOM, MPUMEHSs MpaBujia MEpexoa OT HCXOIHOTO
ypaBHEHHUS K paBHOCHIbHOMY eMy [IpoBepsTh, SIBISETCS U YUCIO KOPHEM YpaBHEHUS
- IIpumensTe rpaduyeckue METOIbI IPU PEILICHUH JIMHEHHBIX YPAaBHEHUM U UX CUCTEM
- Ilonbupats mpuMepsl ap YUcell, IBJISIONINXCS PEeICHHEeM JIMHEHHOrO ypaBHEHUS C IBYMS IIepEMEHHBIMU
- CTpouTh B KOOPJAMHATHON TUIOCKOCTU T'padUK JUHEHHOTO YpaBHEHHMSI C ABYMS NMEPEMEHHBIMHU; MOJIb3YSICh
rpaduKoM, MPUBOIUTH PUMEPHI PEIICHHS YPAaBHEHUS
- Pemath cucteMsbl IBYX JIMHEWHBIX YPaBHEHUH C IByMsI IIEpEMEHHBIMU, B TOM YHClie TpaduuecKu
- CocTaBnarh U pewmaTh JUHEWHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHHUI MO YCIOBHIO 33JlauH,
HMHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J1au MOJYUYEHHBIH pe3yabTaT
Koopounamut u cpagpuxu. @ynxkyuu
- N3o0paxaTh Ha KOOPAMHATHOM NPSIMON TOYKH, COOTBETCTBYIOIIME 3a/JlaHHBIM KOOpAMHATAM, JIy4H,
OTPE3KH, UHTEPBAJIbI; 3aITUCHIBATH YHCIIOBBIEC IPOMEXKYTKH Ha alreOpanieckoM si3bIKe
- OTMeyath B KOOPAWHATHOW TJIOCKOCTH TOYKH MO 33JJaHHBIM KOOpPJIUHATAM; CTPOUTH TpaduKU JTUHEHHBIX
¢byakauit Ctpouts rpaduk GyHkuu y = & x
. OnuceiBaTh ¢ MOMOIIBIO (DYHKUIMH H3BECTHBIE 3aBUCHMMOCTH MEXKJY BEJIWYMHAMHU: CKOPOCTh, BpeMs,
paccTosiHMe; 1IeHa, KOJMYECTBO, CTOMMOCTb; TPOU3BOAUTENILHOCTh, BpeMsl, 00BbEM paboThI

- HaxomuTh 3HaueHne GyHKIUH 110 3HAUEHUIO e€ apryMeHTa

[lonumats rpaduyeckuil cmoco0 MpeAcTaBIEeHUS M aHanM3a UHGPOpMAlWU; U3BJIEKATh U

HMHTEPIPETUPOBATh HHPOPMALINIO U3 TPAPHUKOB PeaNbHbIX MPOLIECCOB U 3aBUCUMOCTEN 8 Knacc
Yucsa v BBIYUCTICHUSA

Hcnonp3oBaTh HayajdbHbIE MPEICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN sl CpaBHEHUS,
OKpYTJIEHUS M BBIYMCIICHUH; N300pakaTh IEHCTBUTEIbHbIE YUCIa TOUKaMU Ha KOO PIMHATHON MPsSMON
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- IIpuMeHATh MOHATHE apU(PMETHUYECKOTO KBAJIPAaTHOTO KOPHS;, HAXOJIUTHh KBAJPaTHBbIC KOPHH, UCHOJIB3Ys
pu HEOOXOJAUMOCTH KaJbKYJISATOD; BBIIOJIHATH MPEoOpa3oBaHMs BBIPHKEHUH, COAEPIKAIIMX KBAJApaTHBIC
KOPHH, UCIOJIb3ys CBOMCTBA KOPHEHN
- Micnonp30Bath 3anmucu OOJBIIMX M MaJbIX YHCEJ C TMOMOIIBIO JECATUYHBIX ApoOeit u cremeHeil uucna
10 Ancebpauueckue sviparicenusn
. IlpumeHATH TOHATHE CTENEHH C LENbIM IOKa3aTeNeM, BBIMOIHATh MNpPeoOpa3oBaHUs BBIPAKECHUH,
COJIEpKALIUX CTEIICHU C LEJIbIM 0Ka3aTeIeM
- BpINONHATH TOXKAECTBEHHBbIE IPEOOPA30BaHUs PAL[MOHAIBHBIX BBIPAKEHUI HAa OCHOBE IpaBUJI JECHCTBUMN
HaJl MHOTOWIEHAMH U ajreOpanyecKuMu JpoosMu

- PacknaspiBaTh KBaJIpaTHBIN TPEXWIEH HA MHOKUTENIN
- IlpumMensaAThs npeoOpa3oBaHUs BBIPAKEHUH I PEIICHUs Pa3IMYHbIX 3a7ad U3 MaTEeMaTHKH, CMEXHBIX
MPEIMETOB, U3 PEATIbHOW IMPAKTUKHU

YpaBHeHHUS U HEPABEHCTBA

- Pemare nnHelHbIE, KBAaJIpaTHbIE YPABHEHUS U PALIMOHAIIBHBIC YPAaBHEHHUsI, CBOIAIINECS K HUM, CHCTEMBI
JIBYX YPAaBHEHUH C JBYMS IEPEMEHHBIMU

- [IpoBoAMTH IpOCTEHIINE UCCIEAOBAHUS YPABHEHUN M CUCTEM YPAaBHEHUH, B TOM YHCIIE C IPUMEHEHUEM
rpaduyecKkux MpencTaBiIeHUM (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WM CHCTEMa ypaBHEHHH pelleHus,
€CJIM UMEET, TO CKOJIBKO, U TIp )

- IlepexoauTe OT ci0BecHON (OPMYIMPOBKH 3alaud K €€ anreOpandeckoil MOJEIu C IOMOIIbIO
COCTaBJICHUSl YPAaBHEHMUS WM CHUCTEMBl YPaBHEHMI, MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y MOJTY4YECHHBIN pe3ynbTaT

- [IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISl CPABHEHUS, OLICHKHU; peIlaTh JIMHEHHBIE HEPABEHCTBA C
OJIHOMl TEepeMEeHHOM M UX CHUCTeMbl; JaBaTh TIpa@HUUecKyr0 WUIIOCTPALMI0O MHOXKECTBA pELICHHM
HEPABEHCTBA, CHCTEMbI HEPABEHCTB

D yHKUUHA

-IToHumaTh 1 UCHOIB30BaTh (PYHKIIMOHAIBHBIE OHATHUS U SA3bIK (TEPMUHBI, CHMBOJIMYECKUE 0003HAYECHNU);
OIpeNeNATh 3HaueHUe (PyHKIMU [0 3HAYEHUIO apryMEHTa; ONPEAEIATh CBOMCTBA (QYHKIUH 1O €€ rpaduKy

- Crtpouth TpaduKM OINEMEHTApPHBIX (YHKIMH BHAAY —kx, Y =X2, Y =X,y =X, Yy=Bx [, omnuceBarth
CBOMCTBA YMCJIOBOU (PyHKIIMH 11O €€ TpaduKy

9 kaacce
Yucsa v BIYUCTIEHUS
- CpaBHUBATH U YHOPSAI0YMBATH PAlMOHAIBHBIE U UPPALIMOHATIBHBIE YHCIIA
- BeimonuaTe apudmernyeckue ACUCTBUS C PALMOHAIBHBIMH YHCIAMH, COYETas YCTHbIE U MHUCbMEHHBIE
MPUEMBI, BBIIIOJIHATH BEIYUCIICHUS C UPPALIMOHAIIBHBIMU YU CIIAMU

Haxonuth 3HaueHusl cTemneHell ¢ LeabIMHM IOKa3aTelIIMU M KOPHEW; BBIYMCIIATH 3HAUYEHUSI YUCIOBBIX
BBIPAKECHUI
- OKpyrisTh NEWCTBUTENbHBIE YKCIIA, BBINOJIHATh NPUKUAKY PE3YJbTaTa BBIYUCICHUH, OLEHKY YMCIOBBIX
BBIPAKECHUI

YpaBHeHus1 1 HEPABEHCTBA
- Pemmate nuHeiiHble W KBaJpaTHBIE ypaBHEHHS, YPaBHEHHMsI, CBOJSIIMECS K HUM, MPOCTEUIINE JpPOOHO -
palMOHAIbHBIE YPABHEHUS
. Pemrarbs cucremsl IByX JMHEWHBIX YpPaBHEHUN C JBYMsI NIEPEMEHHBIMU U CUCTEMBI JBYX YpPaBHEHUM, B
KOTOPBIX OJIHO YPaBHEHUE HE SABJISIETCS JTUHEUHBIM
- Pemate TekcToBbIe 3aJayuM anredOpanvyeckuM CrocoOOM C TIOMOIIBIO COCTaBICHHSI YPaBHEHHS HIIU
CHUCTEMBI JIByX YPABHEHUH C IBYMsI IEPEMEHHBIMU

- [IpoBOAUTE MPOCTENIINE UCCIECIOBAHUS YPABHEHUN U CUCTEM YPABHEHUI, B TOM YHCIIE C IPUMEHEHUEM
rpaduyeckux MpencTaBieHU (ycTaHABIMBATh, UMEET JIM ypaBHEHHUE WM CHCTEMa ypaBHEHHM peIICHUs,
€CJIM UMEET, TO CKOJIBKO, U TIp )
- Pemate nmHeliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, W300pa)kaTh pEIICHHE HEPaBEHCTB Ha
YUCIIOBOM MPSAMOM, 3alMChIBATh PELUIEHNE C IIOMOIIBIO0 CUMBOJIOB
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- Pemars cuctembl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIKOYAIOLINE KBAJIPATHOE HEPABEHCTBO;
n300pakaTh pelIeHHe CUCTEMbl HEPAaBEHCTB HA YHMCIOBOW MPSIMOH, 3alMCBHIBATh PEIIEHHE C TOMOIIBIO
CUMBOJIOB

-Hcnonb30BaTh HEPABEHCTBA IIPU PELLICHNUU PA3JIMYHbIX 3a7a4

DyHKUUHA
- Pacnio3naBaTh QyHKIMM M3y4eHHBIX BUAOB [loKa3bpIBaTh CXEMAaTHUECKH PACHOJIOKEHHE HA KOOPIUHATHOM
mockocTH rpadukos dyrkumit Buga:y =kx, y=kx+ b, y="5,y=ax®+ bx + ¢,y=x3,y=x, y=Bx@s
3aBHCHUMOCTH OT 3HaUCHHI KOA(PPHUIIMEHTOB; ONMMCHIBATH CBONCTBA (DYHKIIMIA

Ctpouth W H300pakaTh CXEMAaTHYECKH TpapUKH KBAIPATUYHBIX (PYHKIUH, OMHMCHIBATH CBOWCTBA
KBaJ[PaTHYHBIX QYHKIUH 110 UX rpadukam

- PacrioznaBaTh KBajpaTH4Hyro QYHKUIUIO 10 (GopMyse, MPUBOJUTH MPUMEPHI KBAAPATUYHBIX (DYHKIHMHA W3
peayibHOM KU3HH, (PU3UKHU, TEOMETPUI

Apupmernyeckasi U reoMeTpruyecKasi Nporpeccuu

- PacriozHaBath apuMeTHUECKYIO M T€OMETPUUECKYIO ITPOrPECCUU IIPU Pa3HbIX crioco0ax 3a1aHus

- BBINOTHATE BBIUMCIIEHUS C UCHOJB30BaHUEM (opMysa N-ro ujieHa apuMETHUYECKOH U TeOMEeTpUYECKOU
MIPOrpeccuii, CyMMBbI NEPBBIX N UIEHOB

- I300pakath wieHbl OCIEI0BATENbHOCTH TOUKAMU HAa KOOPAWHATHON MJIOCKOCTH

- Pematp 3amaun, cBSi3aHHBIE C YMCIOBBIMM ITOCIIEOBATEIBHOCTSMHU, B TOM YHUCIE 3aJa4d U3 peajbHOUN
KHU3HU (C UCIOJIb30BAHUEM KaJIbKYIATOPA, HU(MPOBBIX TEXHOIOT ).

PabGouast nporpamma y4yeOHoro kypca «I'eomerpus». 7-9 kiaccsl

Lean u3yvenust yueOHOro Kypca

«MatemaTuKy yXKe 3aTe€M Y4UTh HaJl0, 4YTO OHAa YyM B MOPSAOK MPUBOAMT», — IHUCAT BEJIUKHI PyCCKUIl
yueHbli Muxaun BacunseBuu JlomonocoB. U B 3TOM COCTOMT OJiHA M3 JABYX Iiejell 0Oy4YeHHS] T€OMETPUHU
KaK COCTaBHOM 4YacTH MaTeMaTHMKUd B IIKOJie. OTOW LEIM COOTBETCTBYET JOKa3aTelbHas JIHHHS
npenojgaBanusi reomerpun. Crenys mpencTaBieHHON paboyeil mporpaMme, HaUMHAS C CEIBMOTO Kiacca Ha
ypOKax reoMeTpur 00ydaroluicsl yYUTCsl MPOBOAUTD JOKa3aTelIbHbIE PACCYKICHHSI, CTPOUTH JIOTUYECKHE
YMO3aKJIIOYEeHHUSI, T0Ka3bIBaTh UCTUHHBIC YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPHI K JOKHBIM, TPOBOIAUTH
paccyXJeHUS «OT TMPOTUBHOTO», OTJIMYaTh CBOWCTBA OT TMPHU3HAKOB, (OPMyIUpOBaTh OOpaTHBIC
YTBEPKIACHUS. YUEHUK, OBJIAJCBIINNA HCKYCCTBOM PacCyXkaaTh, OyJeT NPUMEHATh €ro U B OKPYXKalomleH
xu3Hu. Kak mucan reomerp u nenaror Uropes ®@epoposuu Illapeirus, «1t01pMu, MOHUMAIOMIMMU, YTO
Takoe JI0Ka3aTelbCTBO, TPYAHO M Ja)XX€ HEBO3MOXHO MaHUMYIHPOBaTh». U B 3TOM COCTOUT Ba)xHOE
BOCITUTATENIbHOE 3HAYCHHE H3YyYEHUS T€OMETPHUH, MPUCYIIEe MMEHHO OTEYECTBEHHOW MaTeMaTH4ecKOu
LIKOJIE.

Bmecrte ¢ TeM aBTOpBI IPOrpaMMBbl IPEJOCTEPETAIOT YUUTENS OT M3IUIIHEro (Gopmanuzma, 0coOEHHO B
OTHOIIEHUH Havajdl U OCHOBaHUU reomeTpuu. Dpaniy3ckuii marematuk Kan J[beoHHE 1O 3TOMY MOBOAY
BbICKazalcsi Tak: «YTo KacaeTcsi JeIMKaTHOW MpoOJIeMbl BBEACHUS «aKCHOM», TO MHE KaKeTCs, YTO Ha
MEPBBIX OpPax HYKHO BOOOIIe N30erath MPOU3HOCUTH CaMo 3TO coBO. C Opyroi e CTOPOHBI, HE CeyeT
yIIYCKaTh HU OJHOW BO3MOXKHOCTHU JaBaTh MPUMEpPHI JIOTMYECKUX 3aKIFOYEHHUH, KOTOpbIe KyAa B OOJbIIeH
Mepe, 4YeM HUJIes AKCUOM, SIBIIIOTCS HMCTUHHBIMHU WU €IWHCTBEHHBIMHM JABUTATEISIMM MAaTE€MAaTUYECKOTO
MBIIUICHUS.

Bropoil nenpio u3ydeHus reoMeTpUH SIBJISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IPH PEIICHUH KaK
MaTeMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad, BCTPEUAIOUIUMXCS B peaibHOM KW3HM. OKOHUYMBLIMN KypC
T€OMETPHH IIKOJIBHUK JO0KEH OBITh B COCTOSIHUU OTIPECNTUTh TEOMETPUUYECKYIO GUTYPY, OMHUCATh CIIOBAMHU
JTAHHBIA 4epTEX MU PUCYHOK, HAWUTH IUIOMIAAb 3€MENBHOTO y4acTKa, pacCUUTaTh HEOOXOTUMYIO JUTHHY
OTITOBOJIOKOHHOTO Kabessi wim Tpedyemble pa3Mephbl Trapaxa Jisi aBTOMOOWIS. IJTOMY COOTBETCTBYET
BTOpasi, BBIUUCIUTENbHAS JIMHUSA B U3YYCHUH F€OMETPUHU B IIKoJe. JlaHHAs MpakTUYecKas JUHUS SIBISIETCS
HE MeHee BaXHOH, yem mnepBas. Emé [lnaton npeamnuceiBan, 4To0bl «rpaxaane [IpekpacHoro ropoja HU B
KOEM cJydae He OCTaBIISUIH T€OMETPHUIO, BE/Ib HEMAJIOBAKHO Jake MOO0YHOE € MPUMEHEHHEe — B BOCHHOM
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Jie7ie J1a, BIPOYEM, U BO BCEX HAayKax — JUISL JYYIIEro MX YCBOCHMS: MBI BEJb 3HAeM, Kakasi OecKOHeuHas
pa3HULIa CYHIECTBYET MEXJAY YEJIOBEKOM IMPUYACTHBIM K T€OMETPUM U HENpUyacTHbIM». J[lius 3Toro
YUUTENI0 PEKOMEHYETCS TIOI0MPATh 3a/1a4k [IPAKTUUECKOI0 XapakTepa JUlsl pacCMaTPUBAEMBIX TEM, YUUTh
J€Ted CTPOUTh MATEMAaTHUECKHE MOJEIU DPEaJbHBIX JKU3HEHHBIX CUTYyallud, IPOBOJAWUTH BBIUHCIECHUS U
OLICHMBATh a/I€KBAaTHOCTb IIOJIyYEHHOIO pe3yiapraTa. KpaliHe BakHO NOJYEPKHUBATH CBSA3M I'€OMETPUU C
JIPYrUMH TPEIMETaMU, MOTHBHPOBATH HCIIOJIB30BATh OIpPEACIICHUSI T€OMETPUUYECKHX (DUTYp M TOHATHH,
JEMOHCTPUPOBATh MPUMEHEHHE IMOJYYCHHBIX YMEHUI B (M3UKE M TEXHHKE. ODTH CBSI3M Hawmboliee SIpKO
BUJIHBI B TeMax «Bektope», «TpuroHomerpudeckue cooTHomeHus», «Merox koopaunHat» n «Teopema
[Tudaropay.

B 3aknrouenue comémcsi Ha BEIMKOIo mMaremaruka U actpoHoma Moranna Kemnepa, 4toObl emé pas
MOYEPKHYTh U METANPEAMETHOE, M BOCITUTATEIIbHOE 3HAUCHHE TeoMeTpun: “‘Geometria una et aeterna est in
mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur homo sit imago Dei”.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe
CornacHo yueObHOMY miaHy B 7—9 kitaccax nzydaercs yueOHbIN Kypce «I eoMeTpus», KOTOPbI BKIIOYaeT
CJIEyIOIlIe OCHOBHBIE pa3jienbl cofepxanus: «['eomerpuueckue Gurypsl 1 ux cBoiicrsa», «M3mepenue
TCOMETPHUUCCKUX BCINYHNH», 4 TAKIKC «I[GKapTOBI)I KOOpPJAUHATHI Ha IMJIIOCKOCTH», «BCKTOpI)I», «I[BI/I)KGHI/ISI
mmockocTu» u «IIpeoOpazoBanms moao00us».
VY4eOHbIii MJ1aH MpeaycMaTpuBaeT U3ydyeHue reoMeTpuu Ha 0a30BOM YpOBHE, UCXOs U3 HE MeHee 68
y4eOHBIX 4acOB B y4U€OHOM TOJly, BCETO 3a TpH rojia oOyueHus — He MeHee 204 qacoB.

Conep:xanue yuye0HOro Kypca (1mo rogam o0y4eHus)
7 kaacc

Hauanbnsie nonsitug reomerpun. Touka, mpsimas, OTPE30K, Jiyd. YTojd. Bumsl yrios. BepTukaibHbie 1
cMexHble yribl. buccektpuca yrina. Jlomanas, MHOTOYroJbHUK. [lapamiensHOCTh UM MepHEeHANKYASIPHOCTD
MPSIMBIX.

Cummetpuunbie Gpurypsl. OCHOBHBIC CBOWCTBA OCEBOM CUMMETPHUU. [IpuMepsl CHMMETPUH B OKPYXKAIOIIEM
MHUpE.

OcHOBHBIE IOCTPOEHUS C TIOMOILBIO LIUPKYJIS U JIMHEHKH.

Tpeyronbauk. BeicoTa, MeauaHa, OMCCEKTpHCa, MX CBOMCTBA. PaBHOOEIPEHHBIN U PAaBHOCTOPOHHUI
TpeyroipHUKU. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa U MPU3HAKK PAaBHOOEIPEHHOTO TpeyrojibHuKa. [Ipu3Haku paBeHCTBA TPEYrOJIbHUKOB.
CpoiicTBa U MPU3HAKY MapAIIEIbHBIX TPsIMbIX. CyMMa yIriioB TpeyrojbHUKA. BHelHue yribl
TPEYroJbHUKA.

[IpsimoyromnbHbIN TpeyronbHUK. CBOMCTBO MEAMAHBI MPSMOYTOIBHOTO TPEYTOIbHUKA, POBEAEHHOMN K
runorenyse. [Ipu3Haku paBeHCTBa MPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTOJIbHBII TPEYTOJBHUK C
yriom B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOU, TeopeMa o
00JbIIIEM yIJIe U OOJIBIICH CTOPOHE TPEeYTroabHUKA. [lepneHauKymsip U HaKJIOHHAS.

I'eomeTrpuueckoe Mecto Touek. buccekTpuca yria u cepeTuHHBIA NEPIEHINKYISAP K OTPE3KY Kak
reoMeTpPHUECKHUe MeCTa TOUECK.

OKpy»XHOCTb M KpYT, XOpJla U AMAMETP, UX CBOMCTBA. B3auMHOE pacronokeHue OKpyKHOCTH U
npsiMoii. KacarenbHas U cekymias K OKpyKHOCTU. OKpyKHOCTb, BOMCaHHAas B yroy. BrnucanHas u
ONMCaHHAasi OKPYKHOCTH TPEYrOJbHUKA.

8 kimacc

UYetsipéxyronpauku. [lapannenorpamm, ero npusHaku U cBOMCTBAa. YacTHbIE Cilydau NapajjieiorpaMMOB
(TIpAMOYTONLHUK, POMO, KBaApaT), UX MPU3HAKK U CBOMCTBa. Tpamenus, paBHOOOKas Tpamnerus, eé
CBOMCTBA U Npu3Haku. lIpsiMmoyronbHas Tpanenus.

Meron yaBoenus Meauanbl. LleHTpanbHas CHMMETPUSL.

Teopema daneca u TeopeMa 0 MPONOPLUUOHATBHBIX OTpe3Kax. CpeaHue JIMHUU TPEYroJbHUKA U
Tpanenuu. lleHTp macc TpeyroiabHUKA.
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[Too6bue TpeyronbHUKOB, KodhdunueHnt nogodus. Ilpuznaku nogodus TpeyrodsHUKOB. [IpuMeHenne
110100Us TP peIIeHUH MPAKTUYECKHX 3a/1a4.

CoiicTa uiomaaen reomerpuueckux Guryp. Dopmysasl A MIOMAAN TPEYrOJIbHUKA, TapaljiesiorpaMmma,
pomOa u Tpamneruu.

OTHomenue mionaaeit mogoOHIX GUryp.

Brruncnenue miomaneil TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTOl Oymare.

Teopema [Iudaropa. Ilpumenenue reopemsl [ludaropa npu pemeHnn NpakTHIECKUAX 3a/1a4.

CuHyc, KOCHHYC, TAHT'€HC OCTPOTO yIJa MPSMOYTrOJIbHOTO TPEYrojabHUKa. OCHOBHOE TPUTOHOMETPUUECKOE
ToK1ecTBO. Tpuronomerpuueckue Gpynkuuu yriaos B 30°, 45° u 60°-

BrucanHble ¥ IEHTPaAIbHBIE YIIIbI, YTOJI MEXIY KacaTeJIbHOW U XOPAOU. YTJIbl MEXIY XOpAaMu U
CeKyllMMU. BrmcaHHble M OMCaHHBIE YETBIPEXYTOJIBHUKU. B3auMHOE pacrosoKeHne IByX
okpyxHocteit. Kacanue okpyxnocrteit. OO1me kacaTelbHbIC K IBYM OKPY>KHOCTSIM.

9 kiacc

Cunyc, kocunyc, tanresc yriios ot 0 10 180°. OcHOBHOE TPUTOHOMETPHIECKOE TOKAECTBO. POPMYIIBI
MIPUBEACHHUS.

Pemrenne tpeyronbHukoB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB. PelieHue npakTu4eckux 3aaad ¢
HCI0JIb30BAHNEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [lomodre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o nmpou3BeIeHUN OTPE3IKOB XOP/I, TEOPEMBI O TPOU3BEIEHUU OTPE3KOB CEKYILUX, TEOpPEMa O
KBaJlpaTe KacaTeIbHOM.

Bekrop, nnuHa (Mo1yib) BEKTOpPaA, COHAIIPABJIEHHBIE BEKTOPHI, TPOTUBOIOJIOXKHO HAIIPABJIEHHBIE BEKTOPBI,
KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEPALIUU HaJ BeKTOopamu. PasnoskeHue BeKTopa 1o
JIBYM HEKOJUIMHEAapHbIM BekTopaM. Koopaunatel BekTopa. CkalsipHOe NMpou3BeACHUE BEKTOPOB,
IIPUMECHEHHE I HAX0XKACHUA JUIUH U YIJIOB.

JlexkapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y PABHEHUS MPSIMOU U OKPYKHOCTH B KOOpJIMHATAaX, IIEPECCUCHUE
OKPY’KHOCTEH U NPAMBIX. MeTox KOOpAMHAT U €r0 IIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKH. /[InnHa oxpy:xHOCTH. I'pamycHas u paguaHHasi Mepa yrila, BBIYMCICHHAE
JUTMH IyT OKpyx)HOcTeu. [lnomane kpyra, ceKTopa, CerMeHTa.

JIBM>KEHUS IIJIOCKOCTU M BHYTPEHHUE CUMMETpUU UTryp (J1eMeHTapHble IpeAcTaBienus). [lapamienbHsblii
nepenoc. IloBopor.

IliianupyemMble npeaMeTHbIE Pe3yJbTaThl 0CBOEHHMSI IPUMEPHOii padoueii mporpaMMbl Kypca (1o
rojam o0y4eHus)

OcBoenue yuebHOro Kypca «I'eomeTpus» Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHus 10JKHO
o0ecreunBaTh JOCTHKEHHE CIEIYIOIIMX MPEIMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB:
7 knace
-Pacnio3naBath n3yueHHble reoMeTpudeckrue GUrypsl, ONpeesiTh X B3aUMHOE PacloyIoKeHue,
n300pakaTh reoMeTpudeckrue (GUTypsbl; BBIIOIHATh YUEPTEXKHU MO YCIOBUIO 33Ja4u
- U3MepATh TMHENHBIE U YIIIOBbIE BEIUYHHBI
- PemaTe 3a1auy Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB
- [lenath rpyOyIo OLIEHKY JUHEHHBIX U YIJIOBBIX BEJIMUYMH MPEAMETOB B PeaIbHOM KU3HU, pa3MepOB
NPUPOJHBIX 00BEKTOB Paznnuarh pasmepsl STUX 00BEKTOB MO MOPSAAKY BETUUHUHBI
-CTpouTh 4epTEXN K TEOMETPUUECKUM 3aa4aM
- ITosib30BaThCA NPU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIb30BATh IIPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3a71a4
- IIpOBOIUTE JTOTUYECKHUE PACCYKIACHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM
- ITosib30BaThCA NMPU3HAKAMU PABEHCTBA MIPSMOYTOJIBHBIX TPEYTOJILHUKOB, CBOMCTBOM MEIUAHBI,
MIPOBEAEHHON K TUIIOTEHY3€ IIPSMOYTOJIBHOTO TPEYrOJIbHUKA, B PEILICHUY '€OMETPUYECKUX 3a1a4
- OmpenenaTh NapajieNbHOCTh NPSMBIX ¢ TOMOIIBIO YITIOB, KOTOPBIE 00pa3yeT ¢ HUMU CEKyIas
- OnpenensaTe NapauIeIbHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJJHOU MPSAMOU 10
TOYEK APYrou MnpsMon
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-Pemmatp 3amaun Ha kieT4aroi Oymare

- IIpoBOANUTE BBIYUCIICHUS U HAXOUTH YUCIIOBBIC U OYKBCHHBIC 3HAYCHHSI YTJIOB B TEOMETPUICCKHX 3a7auax
C MCTIOJIH30BAaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB, 00pa30BaHHBIX TPU
MEPECEUCHUH JBYX MapalICIbHBIX MPSAMBIX CEKYILEN

- Pemrare npaktrueckue 3a1a4i Ha HAXO0KJICHUE YIIIOB

- Biayietp noHsATHEM r€OMETPUYECKOTO MECTA TOUEK

- YMeTh onpenensaTh OUCCEKTPUCY yrila U CEPEeIMHHBIN NEPICHAUKYISP K OTPE3KY KaK TeOMETPUUECKUE
MECTa TOYEK

- @opmynupoBaTh ONPEACICHUS OKPY>KHOCTU U Kpyra, XOpbl U IMaMeTpa OKPYKHOCTH, IIOJIb30BAThCS UX
CBOMCTBaMH

- YMeTh NPUMEHSTh 3TH CBOMCTBA IIPHU PEIICHUU 3a/1a4

- Biaietp noHsATHEM OMMCAHHOW OKOJIO TPEYIOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€ LEHTP

- [lonb3oBaThest (hakTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYroJIbHUKA MTEPECEKAIOTCS B OJTHOM TOUKE, U O
TOM, YTO CEPEAUHHBIC MTEPIECHANKYIISIPbI K CTOPOHAM TPEYrOJIbHUKA MTEPECEKAIOTCS B OJTHOM TOUKE

- Brazietp noHsATHEM KacaTeNbHON K OKPYKHOCTH, MOJB30BATHCS TEOPEMOU O MEPIEHANKYISIPHOCTH
KacaTeJIbHOW U pajinyca, MPOBEIEHHOTO K TOUKE KaCaHUs

- [Tonp30BaThCst TPOCTENIIIMMU FEOMETPUUECKUMH HEPABEHCTBAMU, IOHUMATh UX MPAKTUYECKUNA CMBICIT

- ITpoBOIUTH OCHOBHBIE TEOMETPUYECKUE MOCTPOEHHUSI C MOMOIIBIO LIUPKYJISA U JIMHEHKHU

8 kuace

- PacriozHaBaTh OCHOBHBIE BH/IbI UETHIPEXYTOIBHUKOB, UX 3JIEMEHTBHI, 10JIb30BaThCSI UX CBOMCTBAMU IIPU
pELIeHUH TeOMETPUUECKUX 3a/1a4

- IIpuMeHsTh CBOICTBA TOUKH MepeceueHuss MeHaH TPEeyrobHHUKa (LIEHTpa Macc) B pElIeHUH 3a/1a4
-Bnanets nonaTueM cpeaHeil TMHUU TPEYroJbHUKA U Tpareluuu, IPUMEHSITh UX CBOMCTBA MPU PELICHUH
TreOMETPUUECKUX 3a/1a4

- [lonws3oBaThesa Teopemoit Daneca U TEOPEMOU O TPONOPIIUOHATBHBIX OTPE3KAX, IPUMEHSTh UX IS
pelIeHNs MPaKTUYECKUX 3ajau

-ITpumensTh npu3HAKK 000U TPEYTOJLHUKOB B PELICHUH T'€OMETPUUECKUX 3a7a4

- ITonb3oBatecs Teopemoii [Tudaropa s pemieHust reOMETPUIECKUX U MPAKTHYECKUX 3a/1a4

- CTpouTh MaTeMaTUYECKYIO MOJICIIb B IPAKTUUECKUX 33/1a4aX, CAMOCTOSITENIBHO JIeJaTh YePTEXK U HAXOIUTh
COOTBETCTBYIOIINE JJTUHBI

- Bnanets nonsitusiMu cuHyca, KOCUHYca M TAaHI€HCA OCTPOTO yIJia MPsIMOYTOJIbHOTO TPEYTrOJIbHUKA

- Tlonb30BaTbCst STUMU MOHATUSAMU JIJIS1 PELISHUS MPAKTUYECKUX 337124

- Beruucasats (pa3audHbIME crioco0amu) MJI0MaAb TPEYTOIbHUKA U ILIOMAAN MHOTOYTOJIbHBIX (QUTYD
(moJIB3ysCh, TIe HEOOXO0IMMO, KAIbKYIISITOPOM)

- IIpuMeHsTh MOTy4YeHHbIE YMEHUS B MIPAKTUYECKUX 3a7auax

- BnaneTs noHATHSIMH BIIMCAHHOTO U IEHTPAILHOTO YIJIa, UCIOJIb30BATh TEOPEMBI O BIIMCAHHBIX yIJIaX,
yriaax Mexay XopJamu (CeKyIIUMH) U YTIie MeX/1y KacaTeIbHOM U XOPI0H MpU PEeLICHHH FT€OMETPHUIECKUX
3a/a4

- Bnanets noHsITHEM OMMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHSATH CBOMCTBA ONTMCAHHOTO
YeThIPEXYTOJIbHUKA MPU PEHICHUH 3a/1a4

- IlpumeHsTh MoTy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTUYECKHUE MOJEIIHN VIS 3a7a4 peaibHOM
KU3HU U TIPOBOJIUTH COOTBETCTBYIOIINE BBIUYUCIICHUS C IPUMEHEHUEM MOJ00US U TPUTOHOMETPUHN
(monB3ysCh, I'/Ie HEOOXOIUMO, KAIBKYISATOPOM)

9 kaacc

- 3HaTh TPUTOHOMETPHYECKHUE (DYHKIIUU OCTPBIX YTIIOB, HAXOJUTH C UX TIOMOIIBbIO PAa3TUYHBIE TIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA («PEUIeHUE MPSIMOYTOJIBHBIX TPEYTOJILHUKOB))

- HaxouThk (¢ MOMOIIBIO KaNbKYIATOPA) JTUHBI U YTIIBI 17151 HETAOIMYHBIX 3HAYCHHA

- ITonp3oBaThes (hopMynamMu IpUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKIECTBOM ISt
HAaxXO0’JIEHUS COOTHOLIEHUN MEXKy TPUTOHOMETPUUECKUMHU BEIMYMHAMU
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- Mlcnonp30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB Il HAX0XACHUS Pa3JIUYHbIX JIEMEHTOB TPEYroJIbHUKA
(«peleHue TPEyroJbHUKOBY), IPUMEHTh UX MPU PELIEHUH F€OMETPUUECKUX 3a1a4

- Briagets nonatusiMu npeodpazoBanus NOA00Hs, COOTBETCTBEHHBIX JIEMEHTOB MOJA0OHBIX (QUTYD

- Ilonmb3oBaTbes cBOMCTBAMHU 1O100MS IPOU3BOIBHBIX (PUTYP, YMETh BBIUUCIIATH JUIMHBI U HAXOAUTH YTIIBI Y
10100HBIX puryp

- IlpumensaTs cBolicTBa 0100MS B IPAKTUUECKUX 3aa4ax

- YMeTh NpHUBOAUTH MPUMEPHI OJOOHBIX (DUTYP B OKPYXKAIOIIEM MHUPE

- Ilonp30BaThcs TEOpEMaMU O IPOU3BEACHUH OTPE3KOB XOP/I, O IPOU3BEIEHUU OTPE3KOB CEKYLIUX, O
KBaJpaTe KacaTeJIbHOU

- [onp30BaThCs BEKTOpaMu, MOHUMATh UX TEOMETPUICCKUN M (PU3MUYECKHUI CMBICH, TPUMEHSTH UX B
pELIEHUH T€OMETPUUYECKUX U (PU3HUECKUX 33134

- IIpumeHsTh cKaJIIpHOE MTPOU3BEAECHNE BEKTOPOB Il HAX0XKACHUS JUIMH U YTJIOB

- ITonp30BaThCs METOJIOM KOOPJAMHAT Ha IJIIOCKOCTH, IPUMEHSATH €0 B PEIIEHUH T€OMETPUUYECKUX U
MPaKTUYECKUX 3aa4

- Bnanets NOHATUSIMU TPaBUIIBHOTO MHOTOYTOJIbHUKA, UIMHBI OKPYXHOCTH, JUIMHBI Ty OKPY>KHOCTH U
paaviaHHOM MepHI yria, YMETh BBIUMCIISTH IIJIOLIA/lb Kpyra U ero yacTtei

- IIpuMeHsTh NOTy4YEeHHbIE YMEHUS B MIPAKTUYECKUX 3a7adax

- Haxoauthb ocu (MM LEHTPbI) CUMMETPUH (DUTYpP, TPUMEHSATh ABMKEHUS IUIOCKOCTH B MPOCTEUIINX
CIIydasx

- IIpuMeHsTh noJlydyeHHbIE 3HAHUSI HAa TPAKTHKE — CTPOUTHh MaTeMaTH4YeCKHe MO IS 3a]1a4 peabHOM
KU3HU U MIPOBOJIUTH COOTBETCTBYIOUINE BBIUMUCICHUS C TPUMEHEHUEM 000U U TPUTOHOMETPUUECKHUX
GbyHKIMH (10B3YACH, T/Ie HE00X0UMO, KaIbKYyISITOPOM)

Pa6Gouasi nporpaMMa y4eOHOro kypca «BeposiTHOCTb M CTATHCTUKA.
7—9 Kiaacenl

esn n3yvyeHusi y4eOHOro Kypca

B coBpemeHHOM HH(PPOBOM MHpE BEPOATHOCTb U CTATUCTHKA MPUOOPETAIOT BCE OOJIBLIYIO 3HAYUMOCTb,
KaK ¢ TOYKH 3PEHHUS MPAKTHUYECKUX MPUIOKEHHUH, TaK U UX POJIH B 00pa30BaHUU, HEOOXOIUMOM KaXKJIOMY
yenoBeKy.  Bospacraer uucio npodeccuii, mpu OBIAICHUM KOTOPHIMU TpedyeTcst xopoiuas 0azoBas
MOATOTOBKA B O0OJIACTH BEPOSATHOCTH U CTATUCTUKU, Takas IOATOTOBKA BaKHA I IPOJOKEHUS
00pa3oBaHus U ISl YCIIEUTHOM MpodecCUOHANbHON Kapbhephl.

Kaxxnplii 4yenoBek MOCTOSHHO MPUHUMAET PEIIeHUS Ha OCHOBE MMEIOIIMXCS Y HEero JaHHbBIX. A ais
000CHOBAHHOTO MPUHSTUS PEUICHHs B YCIOBHUSIX HEIOCTaTKa MM U30BITKa MHPOpPMAIMK HEOOXOAUMO, B
TOM YHCJIe XOPOIIO CPOPMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MBIIUICHHUE.

NMenHo mosToMy OCTpO BCTalla HEOOXOAUMOCTh copMHpoBaTh y 0O0ydaromuxcs (YHKIMOHATHHYIO
IPaMOTHOCTh, BKIIIOYAIOIIYIO B ce0s B Ka4yeCTBE HEOTHEMJIEMOM COCTABISIONICH YMEHHE BOCIPUHUMATH U
KPUTHUYECKH AaHAM3UpOBaTh HMH(POpPMAIMIO, TPEJCTABICHHYI0 B pa3iMuHbIX (opmax, NOHHUMATH
BEPOSITHOCTHBIA XapaKTep MHOTUX pPEaJbHBIX IMPOIIECCOB M 3aBHUCHMOCTEH, MPOU3BOJIUTH MPOCTEHIINE
BEPOSITHOCTHBIE pacuéThl. 3HAKOMCTBO C OCHOBHBIMU MPUHIMIAMHU cOOpa, aHaidn3a U MPEACTaBICHHS
JTAHHBIX U3 PA3IMYHBIX cep KU3HU O0IIeCTBA U FOCYAapCTBA MPUOOIIAET 00ydaronuXcs K 00ECTBEHHBIM
uHTepecaM. l3yueHue OCHOB KOMOWHATOPUKM pPa3BUBAET HABBIKM OpraHU3allMu mepedopa U MojacyéTa
Yyclia BAPUAHTOB, B TOM YHCIIE, B IPUKIIAJHBIX 3aJa4aX. 3HAKOMCTBO C OCHOBaMH TEOpUH I'padoB co3mact
MaTeMaTH4eCcKuii QyHAaMeHT JUisi (OPMUPOBAHUS KOMIIETEHIIMN B 00IacTH MHPOPMATHKU U ITUPPOBHIX
texHojoruit. IloMuMoO 3TOrO, MpH M3YYEHHHM CTATUCTUKU M BEPOSTHOCTU OOOTAIIAIOTCS IMPEACTaBICHHUS
yUYalIuXcsi O COBPEMEHHON KapTHHE MHUpa M METOJaX €ro MccleloBaHus, GopMHUpyeTcs MOHUMAHHUE POJH
CTaTHCTUKH KaK UCTOYHUKA COLIMATBLHO 3HAYMMOM MH(OPMAIIUU U 3aKIIAJBIBAIOTCS OCHOBBI BEPOSATHOCTHOTO
MBIIUICHHUS.

B cooTBercTBUMM C MaHHBIMU IENSIMHU B CTPYKType MpPOTpaMMbl y4eOHOro Kypca «BeposiTHOCTH u
CTaTUCTUKA» OCHOBHOM IIKOJBI BBIJICJCHBI CIEAYIOIIUE COAEPKATETBbHO-METOJAUYECKUE JIMHUM:
«[IpeacraBneHue MaHHBIX U OMHCATENbHAs CTATUCTHKAY; «BeposTHOCTBY; «31eMEHThl KOMOMHATOPUKNY;
«BBegnenue B Teoputo rpadoB.
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Conepxxanue ymHuM «lIpencraBieHue JaHHBIX M ONUCATENbHAs CTATUCTUKA» CIIY)KMUT OCHOBOM aJist
(dbopMuUpOBaHHUA HAaBBIKOB pPabOTBl C HMHPOPMAIUEH: OT YTEHHWS M MHTEpIpeTanud WHPOpMaIuy,
MPEJCTAaBICHHON B TabiMIax, Ha AUarpammax M rpadukax 10 cOopa, MpeACTaBIeHUs U aHalHM3a JaHHBIX C
HCIOJIb30BAHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX U pacceuBaHusa. Paboras ¢ JaHHBIMH,
oOyyJaromuecst ydarcsi CUMTBIBATh M HMHTEPIPETUPOBATh JAHHbBIC, BBIJBUTATh, APryMEHTUPOBATh H
KPUTHKOBATh MPOCTEHIINE TUIOTE3bl, Pa3MBIIUIATh HAJ (aKTOpaMHu, BBI3BIBAIOIIMMU H3MEHYUBOCTH, H
OLICHUBATH UX BJIMSHUE HA PACCMATPHUBAEMBbIE BEJIMYNHBI U IIPOLIECCHI.

NHTYyUTHBHOE TMpENCTAaBICHUE O CIy4alHOM W3MEHYMBOCTH, MWCCIEIOBAaHUE 3aKOHOMEPHOCTEH U
TEHJICHIUA CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM /Il M3y4EHUs TEOPUU. boJbIlloe 3Ha4eHHUE 3/1€Ch UMEIOT
IIPAKTUYECKUE 3aJaHUs, B YACTHOCTH OIIBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJCIISIMM.

[loHsATHE BEPOSTHOCTH BBOAMTCS KaK Mepa MpaBAONoI00us cirydailHOTO coObiTust. [lpu n3yuennn xKypca
oOyyJaromuecst 3HAKOMSTCS C NPOCTEHIIMMU METOJAaMU BBIYUCICHHS BEPOSATHOCTEH B CIydaiHBIX
JKCIIEPUMEHTAX C PAaBHOBO3MOJKHBIMU DJIEMEHTAPHBIMH HCXOJIAMH, BEPOSITHOCTHBIMU 3aKOHaMH,
MO3BOJISIFOIIMMHU CTaBUTh U peliaTh 0oJiee CIOKHbIE 33a4d. B Kypc BXOAAT HadajdbHBIE MPEICTABICHUS O
CIIy4aiiHBIX BEJIMYMHAX U X YUCIIOBBIX XapaKTEPUCTUKAX

Taxke B paMKax 3TOro Kypca OCYLIECTBIISIETCS 3HAKOMCTBO OOYyYaloLIUXCS C MHOXKECTBAMHU U
OCHOBHBIMM OIIEpALMSIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS NPHUMEPHI NMPUMEHEHMS JUIS pEUICHUs
3aJ1a4, a TaKXKe MCIOJIb30BaHUs B IPYTUX MaTEeMAaTUYECKUX KypcaxX U y4eOHbIX IpeaMeTax.

Mecto yueOHOro Kypca B yueOHOM ILIaHe

B 7—9 xnaccax uzydaercs Kypc «BepoATHOCTh U CTATUCTUKA», B KOTOPBINA BXOJAT Pa3/ieiibl:
«IIpencraBnenre JaHHBIX U OTIUCATENbHAS CTATUCTHKAY; « BepoATHOCTEY; «DIeMEHTHl KOMOUHATOPHKIY;
«BBeznenue B Teoputo rpadony.

Ha u3yuenue nannoro kypca oTBOAMT 1 yueOHBINM Yac B HEJIENIO B TEUEHUE KaXKI0T0 rojia 00y4eHus,
Bcero 102 yueOHBIX yaca.

Conep:xanue ydye0HOro Kypca (1mo rogam o0y4eHus)

7 kaacce

[IpencraBienue qaHHBIX B BUAE TAONUL, AUarpaMm, rpaguKkoB. 3aroJiHeHUE TaOlull, YTEHUE U TIOCTPOEHUE
auarpaMm (CTOIOMKOBBIX (CTOJIOYATHIX) U KPYroBbIX). UTeHHe rpaduKoB peabHbIX

npoueccoB. M3Bneuenue nHGpoOpMaIMy U3 JUarpamm M TabIIull, UCTIOJIb30BAHUE U MHTEPIIPETAIUS TAaHHBIX.
OnwucarenpHasi CTAaTUCTHKA: cpeiHee apuMeTuiecKoe, Merana, pa3max, Haubosbliee U HauMeHbIlee
3HaueHUs1 Habopa YMCIOBBIX NaHHBIX. [IpuMepsl ciydyaliHON H3MEHYUBOCTH.

CrnydaifHbIN SKCIIEPUMEHT (OTIBIT) U CITy4aifHOE coObITHE. BeposTHOCTh 1 yacToTa. Posib MaioBEpOSITHBIX
Y MIPAKTHYECKU JJOCTOBEPHBIX COOBITHI B IIpHpoAe U B oO1iecTBe. MoOHETa U UTpalibHas KOCTh B TEOPHH
BEPOSATHOCTEU.

I'pad, Bepmuna, pedbpo. Crenenp BepiuHbl. Yucno pédep u cyMMapHas CTereHb

BepmnH. [Ipencrasinenue o cBs3Hoctu rpada. lLlenu m nuknsl. Ilytu B rpadax. O6xon rpada (siinepon
nytsb). IlpencraBnenue o6 opueHTHpoBaHHOM Irpade. Perienue 3amau ¢ momouisio rpados.

8 kiacc

[IpencraBneHue AaHHBIX B BUJIE TAOJIUL, TUarpaMm, rpadukos.

MHOXeCTBO, 3JIEMEHT MHOXKECTBA, IOJMHOXKeCTBO. Ornepannuu HaJl MHO)KECTBAaMH: 00bEITUHEHHE,
nepeceyeHue, JonoaHeHne. CBOMCTBa onepanyii HaJ MHOXKECTBAMU: IEPEMECTUTEIBHOE, COUETATENIBHOE,
pacripesieIuTeNIbHOE, BKIIIOUeHUs. Vcnoabp3oBaHue rpaguueckoro NpecTaBieHns MHOKECTB JJIsl ONTUCAHUS
peaJIbHBIX ITPOLIECCOB U ABJIEHUH, U PELIEHUN 3aad.

N3mepenue paccenBanus JaHHbIX. Jlucniepcus U CTaHIAPTHOE OTKIIOHEHHE YMCIIOBBIX

HabopoB. Jluarpamma paccenBaHUsl.
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DneMeHTapHbIe COOBITHS caydaiiHOTo onbITa. CirydaiiHbie coObITH. BeposTHOCTH cOObITHI. ONBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHsIMU. CirydaiiHbiii BBIOOP. CBSA3b MEXy MAJIIOBEPOSTHBIMH U
MPAKTUYECKH JJOCTOBEPHBIMH COOBITHUSMU B MIPUPOJIE, OOLIECTBE U HAYKE.

JepeBo. CBoiicTBa IepEBBEB: €ANHCTBEHHOCTD IIyTH, CYLIECTBOBAHUE BUCSIUEH BEPILUHBIL, CBA3b MEXKIY
YHCIIOM BEpUIMH U yncioM péodep. IlpaBuio ymHoxkeHus. Pemenue 3agay ¢ momMobio rpados.
[IpotuBonosoxHbie coObITH. [narpamma Ditnepa. OObeIMHEHUE U NIEPECEUEHUE

coObiTuii. HecoBmecTHbIE cOOBITHSI. DOpMyIia CIIOKEHUS BEPOSITHOCTEH. Y ClloBHAs

BeposATHOCTh. [IpaBuio ymHoxeHus. HesaBucumsbie coObiTHs. [IpencraBienue sKkcriepuMeHTa B BHIE
nepeBa. PerneHue 3a1a4 Ha HaX0XKIEHUE BEPOATHOCTEN € IIOMOLIBIO IEPEBA CIIy4alHOTO 3KCIIEPUMEHTA,
auarpamm Disepa.

9 kaace

[IpencraBienue JaHHBIX B BUJE TaONIUL, AUarpaMm, rpaMkoB, MHTEPIPETALUs JaHHbIX. UTeHHue u
MIOCTPOEHUE TAOIUL, TUarpaMm, rpauKoB MO PeaTbHbIM JaHHBIM.

[lepecranoBku u (akropuan. Coueranus u yucio coueranuil. TpeyronpHuk [lackans. Pemenue 3amau ¢
WCI0JIb30BAHNEM KOMOMHATOPUKH.

I'eomerpuueckas BeposiTHOCTb. CiiyyailHbIN BBIOOP TOUKH U3 PUTYpHI HA MIJIOCKOCTH, U3 OTPE3Ka U U3 Ayru
OKPYXHOCTH.

Ucneitanne. Ycnex n Heyaada. Cepus HCHIBITaHUM 10 1epBOTo yenexa. Cepust HCIIBITAaHUN

bepnymnu. BepositHocTH coObITHII B cepuu ucnibiTanuii beprysu.

CrnydaiiHast BeJIM4YMHA U paclpeielIeHne BEpPOSATHOCTEN. MaremaTuiueckoe OKuJaHue u

mucnepcus. [Tpumepsl MaTeMaTHYECKOTrO 0KUIAHNS KaK TEOPETHYECKOTO CPETHErO 3HAYECHUS

BEJINUMHBL. MareMaTnuecKoe 0KUJIAHNE U TUCIIEPCHS CIIy9aiiHOM BEJIMYHHBI «YUCIIO YCIIEXOB B CEPUU
WcIbITaHuN bepHymm.

[Tonsatue o 3akoHe OoybIINX uncen. M3MepeHne BeposSTHOCTEHN C TOMOIIBIO0 YacToT. Posb u 3HaueHue
3aKOHA OOJIBIIIMX YUCEN B TIPUPOJIE U OOIIIECTBE.

IliianupyemMble npeaMeTHbIE Pe3yJbTaThl 0CBOEHHsI padoueil MporpaMMbl Kypca
(mo rogam o0y4yeHus )
[IpenmeTtHbie pe3yabTaThl OCBOEHUS Kypca « BEposiTHOCTh M cTaTUCTHUKA» B 7—9 Kiaccax XapaKTepu3yroTCs
CIIETYIOIIUMU YMEHUSIMHU

7 kaacce

-Uurate nHOpPMAIHIO, TPEICTABICHHYIO B TA0JIUIIAX, HA JUarpaMMax; MPeICTaBIIsATh JaHHbIC B BHJIE
TaOIHI], CTPOUTH AUArpaMMBbI (CTOJIOMKOBEIE (CTOI0YAThIC) U KPYTOBBIC) TI0O MAaCCHBAM 3HAUCHUM

- OnuchIBaTh M MHTEPIIPETUPOBATH PEaIbHBIC YUCIIOBBIC IAHHBIE, IPEJICTABICHHBIC B TAOIHUIIAX, HA
auarpammax, rpadukax

- Mlcriosib30BaTh JUIst OMMCAHMS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CpeHEe apu(METHUECKOE,
Me/inaHa, HauboJIbIIee U HAMMEHbIIIEe 3HAYCHHUS, pa3Max

- meTh mpejicTaBiieHue o ClydaiitHON M3MEHYMBOCTH Ha MPUMEpax IeH, GU3NICCKUX BEJIHYUH,
AHTPOTIOMETPHUYECKHUX JIAHHBIX; UMETh MPEJICTABICHHE O CTATHCTUYECKOH YCTOMYNBOCTH

8 kiacc

- 3Bnekath u mpeoOpa3oBbIBaTh HHGOPMAIIUIO, TIPEJCTABICHHYIO B BUE TaONIUIl, AUarpaMm, TpaduKoB;
MIPEJICTaBIIATh IaHHbIE B BUJIE TaOIHII, TUarpamm, rpagukoB

- OnuchIBaTh JaHHBIE C MOMOIIBIO0 CTATUCTUYECKUX MTOKA3aTeNel: CpeIHUX 3HAUeHUN U Mep paccenBaHus
(pa3max, nucrnepcust U CTaHAapTHOE OTKIIOHEHHE)

- HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHH, B TOM YKCIIE M0 pe3yJbTaTaM U3MEpPEHHH U
HaOIIOIeHU ]

- Haxoauthb BeposITHOCTH CITy4aifHBIX COOBITHI B OMBITAX, 3HAS BEPOSTHOCTH DJIEMEHTAPHBIX COOBITHH, B
TOM YHCJIE€ B OTIBITAX C PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMHU COOBITUAMU
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- Mcmonp3oBaTh rpadudeckne MOACTH: AEPEBO CIyYaiiHOTO SKCIIEPUMEHTA, AUAarpaMMbl Diiiepa, 9ucioBast
npsiMast

- OHepI/IpOBaTB MOHATHUAMMA: MHOXKCCTBO, IOAMHOKCCTBO, BBIIIOJIHATL OINCpallui HAA MHOXKXCCTBAMU:
00BeIMHEHNUE, TICPECeUCHUE, JOTIOTHEHHE; IEPEUUCIISITh 3JIEMEHTBI MHOKECTB; IPUMEHSTH CBOHCTBA
MHOECTB

- Ucnonn3oBarh rpa(bnquIcoe MNpeaACTaBJICHUEC MHOKCCTB U CBSI3CH MCKAY HUMU [UIA OITMCAaHHA ITPOLCCCOB U
SIBIICHUH, B TOM YMCJIE IPU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHbIX IIPEIMETOB U KypCOB

9 ki1acc

- 3Bnekath 1 mpeoOpa3oBeIBATHL HHPOPMAITUIO, TIPEACTABICHHYIO B PA3IUYHBIX NCTOUYHUKAX B BUC
TabJIUI, AUarpamMm, rpaduKoB; MPEACTABIATh JaHHBIC B BUJIE TAOHII, TUarpamMm, rpadukos

- Pemath 3amaun opraHu30BaHHBIM ITEPEOOPOM BapUAHTOB, a TAKXKE C UCIOJIL30BAHNEM KOMOMHATOPHBIX
MpaBWJI U METOJ0B

- Mcnosip30BaTh ONucaTeNbHbIE XapAKTEPUCTUKH JIJII MACCUBOB YHCIIOBBIX JAHHBIX, B TOM YUCJIE CPEIHHUE
3HAYEHUS U MEPBI PACCEUBAHUS

- HaxouTh 4acTOTHI 3HAUEHUN U YaCTOTHI COOBITHSI, B TOM YHUCJIE TIOJB3YAICh PE3YJIbTaTaMH IIPOBEIEHHBIX
M3MEpeHUH 1 HaOII0IeHU ]

- HaxouTh BEpOSTHOCTH CITy4alHBIX COOBITUH B U3YyYEHHBIX OTIBITaX, B TOM YHCIIE B OTIBITAX C
PaBHOBO3MO>KHBIMU JIEMEHTAPHBIMU COOBITUSIMH, B CEPUSAX UCTIBITAHHUH JIO TIEPBOTO YCIIEXa, B CEPUSIX
ucnbiTaHui bepHymim

- IMeTh ipeACTaBI€HHUE O CIIyYallHOW BEJIMYMHE U O PACIPEICIICHUN BEPOATHOCTEMN

- meTs mipesicTaBieHNE O 3aKOHE OOJIBIITNX YUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CITydallHON
W3MEHYUBOCTH M O POJIM 3aKOHA OOJIBIIIUX YHUCEIT B IPUPO/IE U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I1O T'OJAM)
5 KJIACC (204 HACA) MATEMATHKA

IToBTOpEeHME OCHOBHBIX MOHSATHU U METOZIOB Kypca 1-4 kimaccoB (17 gacoB)

HasBanmne
pasgesa (TeMbl) OcHOBHOEe coAepKaHue OcHOBHBIE BHUABI AeATETbHOCTH 00y4aloLMXC
Kypca (4ucjio 4acoB)

HaTtypaJ/ibHbIe JlecsTudHass cucrtema cyuciie- YuTaTh, 3allMCbIBAaTh, CPABHUBATh HaTypajbHbIC YMCIIA;

qucia. /ledicTBus Hus. Psin HaTypaJlbHBIX 4HCEll. npeaJjiaraTb M OGCYXAAThb CIOCOGBI YIOPSA0OYHNBAHUS

C HaTYypaJIbHBIMH Harypanenbiii psa. Yucno O. YHCEIl.

4YHCJ/IaMU HartypanbHble 4uncia Ha KOOpP- H306pakaTh KOOPAMHATHYIO NPSIMYI0, OTMe4YaThb 4ucia

(43 4) JUHATHOM mpsimoii. CpaBHEHUE, TOYKaMU Ha KOOPAMHATHON NPSIMOiil, HAXOAUTb KOOPIU-
OKPYIJICHUE HATYypPaJIbHBIX YHCEII. HaTbl TOYKH.

HccnepoBaTrb CBOMCTBA HarypaibHOro psiaa, uncen 0 u
1 npu CIOKEHUN U YMHOXKECHUU.

Hcnosib30BaTh NPABUJIO OKPYIJICHUS HATYPaJbHBIX Y-
cen.

BbInosiHATH apudmMeTHdecKkre JeMCTBUSA C HATYpaJbHbI-
MU YUCJIaMHU, BBIMHC/IATD 3HAYCHUSA YHMCJIOBBIX BbIPAXE-
HUI cO ckoOOKaM# U 6e3 CKOOOK.

3anuchIiBaTh IPOM3BEICHUE B BHJIC CTENEHH, YHUTATh
CTCIeHH, MCNO0JIb30BaTh TEPMHHOJIOTHIO (OCHOBaHUE,

Apudmernyeckue JeHCTBHUST C
HaTypaJIbHbIMU unciiaMu. CBOM-
CTBAa HYyJs IIPU CJIOXEHUH U
YMHOKEHHUH, CBOHCTBA €IUHUIIBI
npu yMmHOkeHuu. [lepemecTn-
TEJIbHOE U COYETAaTEJIbHOE CBOM-
CTBA CJOXEHHUS U YMHOXEHWUS,
pachpenenuTenbHoe  CBOMCTBO

YMHOXEHUA. °
NOKa3aTellb), BBIYUC/IATh 3SHAYEHUA CTENCHEN.
JemuTenn u KpaTHBIC YUCIIA, pa3- BBINOJIHATh NPUKUJAKY M OLLEHKY 3HAUYCHHUI YHCIIOBBIX
JIOXKCHHE THCJIa Ha MHOKHTEIIH. BBIPa)KEHUil, MpeaJaraTb 1 NPUMEHATh NPUEMBI MPO-
Jlenenue c ocrarkom. IIpocTrie nu BEPKM BbIYHCICHHIL.
cocTapHple yncia. lIpusHaku se- | Hcmosp30BaTh MPH BBLIYMCAEHHAX NEPEMECTHTEIHHOE U
mumoctH Ha 2, 5, 10, 3, 9. COYETATEIBHOE CBOMCTBA CIOXKEHHsS M YMHOXXEHHs, pac-
CTerneHb ¢ HaTypaabHBIM MOKa- MpeeTuTeIbHOE CBOMCTBO YMHOXKEHHUsT; POPMYyIMPOBaATh
3aTEIIeM. M NPUMEHATH NPaBUJIA NPeoOpPa30OBaHKs YHMCIOBBIX BbI-

pakeHHI Ha OCHOBE CBOMCTB apu(METHUUYECCKUX ICHCTBUIA.
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YuciioBble BBIPAXKEHUSI; IIOPsi- HccnepoBaTh YUCIOBBIC 3aKOHOMEPHOCTH, BbIABUraTh U
JOK TEeHCTBHUH. 0GOCHOBBIBAaTh Tunote3nl, GopMy/IMIpOBaTh 0GOGIIEHUS
M BBIBOJBI I10 Pe3yIbTaTaM IIPOBEAEHHOIO HCCIIEJOBAHUS.
dopMyIMpOBaTh ONpejeseHUs IeInuTelIs U KpaTHOTO,
Ha3bIBaTh JCIUTEIM W KpaTHbIE YHCJAa; pacno3HaBaTh
[IPOCTBIC M COCTaBHbIC uncia; GpOpMy/IMPpOBaTh U NpUMe-
HATH NPU3HAKMU JIeTUMOCTH Ha 2, 3, 5, 9, 10; npuMeHATh
AJITOPUTM pa3JI0KEHHUS YHCIIa Ha MPOCTHIE MHOXKHUTEIH;
HaXOJAMTb OCTaTKU OT JEJICHUS M HEIOJIHOE YacCTHOE.
Pacno3HaBaTh HUCTHUHHbBIE U JIOKHBIC BBICKa3bIBAHUS O
HaTypaJIbHBIX YHCJIax, IPUBOAUTH NPUMePbl U KOHTP-
MpUMepbl, CTPOMTh BBICKA3bIBAHUSA U OTPHUIIAHUS BbHI-
CKa3bpIBaHUI O CBOICTBAaxX HATYpPaJIbHBIX YHCEI.
KoHcTpyMpoBaTh MaTreMaTH4YeCKHe MNpeAJIOKEeHHUs C Io-
MOILBIO CBSI30K «W», HIIH», «ECIIH..., TO...».

PemaTh TekcTOBBIE 3a1a4d apUPMETHYECKUM CIOCOOOM,
MCII0JIb30BaTh 3aBUCMMOCTH MEXJy BEIUYMHAMH (CKO-
pOCTb, BpeMsl, PACCTOSHUE; 1I€Ha, KOJIUYECTBO, CTOUMOCTh
U Jp.): aHAJIM3MPOBATh 1 OCMbBIC/IMBATh TEKCT 3a/1a4H,
nepedopMyIMpPOBaTh yclI0BHE, H3BJIEKATh HEOOXOIUMbIE
JlaHHBbIE, YCTAHABJIMBATb 3aBUCUMOCTH MEXIy BEJIMYMHA-
MH, CTPOMUTB JIOTHYECKYIO IIEITOUKY PACCy KICHUN.
Moae/mmpoBaTh X0/ PEUICHUs 3aa4i C ITOMOIIBIO PH-
CYHKAa, CXEMBbI, TaOJIHUIIBI.

IIpuBOANTE, pa36MpaTh, OLLEHUBATD Pa3JINYHbIC pellle-
HMS, 3allMCH PELICHUH TEKCTOBBIX 3aJad.

KpuTHyecku oljeHUBaTh [OJYYECHHBIH pe3yJsibTaT, OCy-
I eCTBJIATh CAMOKOHTPOJIb, IIPOBEPsii OTBET Ha COOTBET-
CTBHE YCIJIOBHIO, HAXOJHUTb OIIHOKH.

PermaTs 3a/1a4u ¢ IOMOILBIO ITepebopa BCeX BO3MOKHBIX
BapHaHTOB.

3HaKOMMTBCA C UCTOPHMEN pa3BUTUs apUPMETHKU

Pelienne TekcToBBIX 3amgad Ha
BCce apudMeTHISCKUE NSHCTBUS,
Ha JBUKCHHUE U MTOKYIIKH

HasBanne
pasgena (TeMbl) OcHOBHOE coAepKaHue OcHOBHBIE BHUABI AeATETbHOCTH 00Gy4alOLNXCH
Kypca (4ucjI0 4acoB)
HarsisgHas reo- Touka, npsMasi, OTPE30K, JIyd. PacnosHaBaThb Ha yepTexax, pUCyHKax, OMMCBIBATh, UC-
meTpus. JIMHUM Jlomanas. HM3mepeHue AIUHBI IOJIb3Ysl TEPMHUHOJIOTHIO, 1 M3006pakaTh C IOMOIIBIO
Ha NVIOCKOCTH OTpE3Ka, METPHUYECKHUE €IUHUIIbI YepPTEKHBIX HHCTPYMEHTOB: TOYKY, IPSIMYIO, OTPE30K,
(12 4) u3MepeHus IMHbL. OKpyKHOCTh JIyd, YTOJl, JOMaHy0, OKPY>KHOCTb.
U KpYT. PacnosHaBaTh, NPpUBOJHUTL NPHUMEPbI 00BEKTOB pealb-

HOrO0 MHpa, HUMEIomHX (OopMy H3yUYCHHBIX (UTYyp, OIe-
HUBATb UX JIMHEHHbIE pa3MephI.
Hcnos1ib30BaTh JIMHENKY U TPAHCIIOPTUP KaK UHCTPYMEH-

TTpaktuyeckast padora «Iloctpo-
€HHUE y30pa U3 OKPYKHOCTEH».

Vron. Ilpsimoi, ocTphIid, Tymoit ThbI JIJIs1 IOCTPOEHHUS U U3MEPEHUs: USMEPATD JUIMHY OT-
U pa3BepHyTHINH yribl. U3mepe- pe3Ka, BEJIMYMHY YIJI1a; CTPOUTb OTPE30K 3aJlaHHOM JUTUHBI,
HHUE yIJIOB. YroJ, 3aJJaHHOM BEJIMYMHBI; OTKJIAAbIBATH LIUPKYJIEM paB-
HpaKTquCKa;{ pa60Ta «HOCTpO- HBIC OTPE3KHU, CTPOMUTD OKPY>KHOCTH 3aIaHHOI'O pajanuyca.
eHue yIIoB» H306pakaTh KOH(UIypaluu reoMeTpudeckux uryp us

OTPE3KOB, OKPY>KHOCTEH, UX YacTeil Ha HEJIMHOBAHHOU
Y KJIeTdyaToil Oymare; HpeAJiaraTh, OMUCbIBATh U 06CYXK-
AaTh CIOCOGBI, AJITOPUTMBI [TIOCTPOCHHS.
Pacno3HaBaTh ¥ M306pakaTh Ha HEJIMHOBAHHOW U KJIET-
4aToil Oymare IpsMOW, OCTPBIA, TYHoO#, pa3BEPHYTHIN
YIJbl; CPABHMBATD YIJIbL.

BBIYMCIATD JUIMHBI OTPE3KOB, JIOMAHBIX.

IloHMMAaTh U UCHOJIL30BaTh NPH PellieHUH 3aJa4 3aBU-
CHUMOCTHM MEXKIy CIUHHUIAMH METPUYECKOH CHCTEeMBbI
Mep; 3HAKOMMTbCA C HEMETPUYECKUMU CUCTEMaMU Mep;
BbIp@KaTh JUIMHY B DAa3JIMYHBIX CJAMHHUIIAX H3MEPECHUS.
UccnepoBarb ¢Gurypsl u KOHQHUIYpalMd, HCHOIB3Ys
ur@poBbIE PECypPChI
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OGBIKHOBEHHbIE
Apoou
(48 4)

JpoOs. IlpaBunbHBIE W Hempa-
BIJIBHBIC JIpoOr. OCHOBHOE CBOW-
cTBO npodu. CpaBHEHHUE TPOOCHt.

CIl10’)KeHUE W BBIYHUTAHHE OOBIK-
HOBEHHBIX npo0Oeil. CmermaHHas
npoOb. YMHOXXEHHE U JCJICHUE
OOBIKHOBEHHBIX JpoOeii; B3amM-
HO-0OpaTHBIC APOOH.

Pemmenne TEKCTOBBIX 3agad, CO-
nepxkamux 1poou. OCHOBHEIC 3a-
Jadu Ha JpOOH.

IIpumenenne OyKB JUIST 3aITiCH
MaTE€MaTUYECKUX BBIPAYKCHUMN U
IpEeJI0KEHUN

MogaesmpoBaTh B rpaduueckoii, npeameTnoil ¢popwme, ¢
IIOMOIIBI0O KOMIBIOTEpPA IIOHSTHS U CBOICTBA, CBS3aH-
HBIC ¢ OOBIKHOBEHHOU JIPOOBIO.

YuTaTh M 3aNMCbIBAaTh, CPAaBHUBATh OOLIKHOBEHHEIS
npobu, mpejJiaraTb, 060CHOBBIBATh U 06CYKAaTh CIIOCO-
Gbl ynopsiI0uYUBaHus JAPOOCH.

HN306paxkaTh OOBIKHOBEHHBIC APOOH TOYKAMH Ha KOOP-
JUHATHOM MPsIMOIT; UCII0JIb30BATh KOOPAWHATHYIO MIPsI-
MYIO JUISI CPaBHEHHS JIpO0eii.

$opMy/IMpOBaTh, 3aUChIBATh C IOMOLIbI0O 6YKB OCHOB-
HOC CBOMCTBO OOBIKHOBEHHOH JpoOW; MCIOJIb30BAaTh OC-
HOBHOE CBOWMCTBO IpoOM ISl COKpamieHust Apodeit u mpu-
BEJCHUS IpoON K HOBOMY 3HaMEHATEIIIO.
IIpeacTaBaATE cCMEMIaHHYIO ApoOk B BHJIE HENPABHIIb-
HOM W BBIACIIITH LIEIYIO YacTh YHCJIa U3 HENPaBWILHOU
apoou.

Bbino1HATE apudmMeTHIecKHue AEeUCTBUA C OOBIKHOBEH-
HBEIMH JApO0sSMH; MPUMEHATh CBOMCTBA apu(pMETHISCKUX
JNeUCTBUN IS pallMOHAIM3AIUA BBIYUCIICHUH.
BBINOJIHATH NPUKHUAKY M OLLeHKY pe3yJibTaTa BEIUHCIIS-
HUH; IpeAJaraTh U NPpUMeHATh NPUEMBbI NIPOBEPKHU BEI-
YUCIICHUM.

IIpoBOAUTHL HCC/IEAOBAHUA CBOWCTB JIPOOCH, OMUpasCh
Ha YHCJIOBBIE SKCIEPUMEHTHI (B TOM YHCIE C IMOMOIIBIO
KOMITBEOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BBICKA3bIBAHUS O
po6six, IPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPHI, CTPO-
UTb BbICKa3bIBAHUSA U OTPUIIAHUSI BHICKA3bIBAHUIA.
PemiaTh TEKCTOBBIC 3aJ1a4H, COJIEPIKAIINE TPOOHBIC TaH-
HbIe, M 3aJlaYd Ha HAXOXKICHHWE YaCTH IEJIOT0 M IIeJIOTO
10 ero YacTH; BBISBJISTH UX CXO0ACTBA U pa3/IN4us.

HasBanne
pasaena (Temsl)
Kypca (4ucjI0 4acoB)

OcHOBHOeE cojaepiKaHue

OcHOBHbIE BUJbI JeSITeJIbHOCTH o6yqalomnxcu

Moae/mmpoBaTh X0/ PELICHUs 3a7a4i C ITOMOIIbIO PH-
CYHKAa, CXEMBbI, TaOJIUIIbI.

IIpuBOAMTS, pa36MpaTh, OLEHUBATh Pa3JINYHbIC pelle-
HMS, 3allMCH PELICHUH TEKCTOBBIX 3aJad.

KpuTHnyecku oneHUBaATh IOJYyYCHHBIN pe3yJsibTaT, OCy-
HISCCTBJIATH CAMOKOHTPOJIb, ITPOBEPsAsA OTBET HA COOTBET-
CTBHE YCJIOBHIO, HAXOAUTD OLIMOKU.

3HAKOMUTBCSI C UCTOPpUEN pa3BUTHs apUPMETUKU

Harnsaanasa
reomMeTpus.
MHOroyroJibHUKH
(10 4)

MmuoroyronsHuku.  HUeTbIpEx-
YIOJIbHUK, MPAMOYTOJIBHUK,
KBaJpar.

TTpaktuueckast padora «Iloctpo-
€HHEe NPAMOYTOJIbHUKA C 3aaH-
HBIMH CTOPOHAaMH Ha HEJIWHO-
BaHHOUW Oymare.

TpeyroapHUK.

Ilnomanes U mepuMeTp IIPSIMO-
YIrOJIbHUKa U MHOI'OYTOJIBHUKOB,
COCTaBJICHHBIX U3 MPSIMOYTOJIb-

HUKOB, €IUHUIIBI H3MEPEeHUs
romagu. Ilepumerp MHOTO-
YTOJBbHUKA

OnuceIBaTh, MCN0JIb3ysd TEPMHUHOJIOTHIO, U306 PaXKaTh ¢
IIOMOIIBIO YePTEKHBIX UHCTPYMEHTOB M OT PYKH, MOJIE-
JINpOBaTh U3 OyMaru MHOTI'OYT'OJIBHUKH.

IIpUBOAMTH NIPUMeEPBI 00BEKTOB PEAIbHOTO MUPA, UMEI0-
X GopmMy MHOT'OYIrOJIbHUKA, OIPSIMOYTOJIbHHUKA, KBa-
Jipara, TpeyrojbHUKa, OILeHUBATh UX JUHEHHbIC pa3MephI.
BBIYMCIATS: IEPUMETP TPEYTOJIbHUKA, PSIMOYTOJIbHH -
Ka, MHOT'OYT'OJIbHHKA; IUIOIA/b IIPSIMOYTIOJIbHUKA, KBa-
apara.

H306pakaTh OCTPOYTrOJIbHbIE, IIPSIMOYTOJIbHBIE U TYIIO-
YIOJIbHBIE TPEYTOJIBHHUKH.

CTpouTh Ha HEJIWHOBAHHOW M KieTdaToil Oymare KBa-
JIpaT ¥ NPSMOYTOJIBHUK C 3aJlaHHBIMHU JUIMHAMH CTOPOH.
HcciepoBaTh CBOMCTBA NPsIMOYTOJIbHUKA, KBaJgpaTa ITy-
TEM KCIIEPUMEHTA, HAOJIIOICHUSI, U3MEPEHHUSI, MOJICITH -
pOBaHMsI; CPaBHUBATHh CBOWMCTBa KBajpara W IPsiMO-
YrOJIbHUKA.
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KoHcTpyupoBaTh MaTeMaTU4YeCKHUe MNpeAJIOKEHHMs C I0o-
MOIIIBIO CBSI30K «HEKOTOPBIN», «I000i». Pacno3HaBaTh
UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUSI O MHOT'OYT'OJIbHU-
Kax, IPUBOAUTH IPUMeEPbI U KOHTPIPUMEPHI.
HccnepaoBarb 3aBUCUMOCTD IUIONIAAU KBajpaTa OT JJIU-
HBI €0 CTOPOHBI.

Hcnos1b30BaTh CBOMCTBA KBAAPATHOW CETKH JIJISI IOCTPO-
enust GpUryp; pa3GUBaATh IIPSIMOYTOJBHUK Ha KBAJIPATHI,
TPEYTOJLHUKH, COCTABJATH (QUTYPBI U3 KBaJgpaToOB H
NPSIMOYTOJILHUKOB W HaXOJWTh WX IJIOIA)lh, pa30MBaTh
GUrypbl Ha OPSIMOYTOJILBHUKH U KBaApaThl U HAXOJIUTH
UX IUIOINAIb.

Belpa:kaThb BeIUYMHY IUIOLIAJN B Pa3JIMYHBIX €JUHHUIIAX
U3MEPEeHUSI METPUYECKON CUCTEMBI Mep, IOHUMAThb U UC-
10JIb30BAaTh 3aBUCUMOCTHU MEX]ly METPUUECKUMU €U~
HULIAMU U3MEPEHHUS IIOIIAIH.

3HAKOMUTBCA C NpUMepaMM NPUMEHEHUA IUIouagu U
nepuMeTpa B IpaKTHYECKUX cuTyauusix. Pemate 3apa-
4YH U3 peajbHOH KHU3HH, HIpeAJaraTh U 06CyKJaTh pas-
JINYHBbIE CIIOCOGBI PCIICHUS 3aJ1ad

JecaTuyHble Jecsatrunass  3anmuck  OpoOeii. IIpeacTaBaATh JNeCATHYHYIO IpoOb B BHJIE OOBIKHOBEH-
Apo6u CpaBHEHHE NECSITHIHBIX JpOo0ei. HOH, YUTATh U 3aNMCBIBAaTh, CPABHUBAThb JECATHYHEIC
(38 4) JleficTBUS C JecATUYHBIMH apo- | APOOH, MpejiaraTh, 060CHOBBIBATh U oﬁfyma'rb croco-
6sMu. OKpyIJICHHE JEeCATHYHBIX GBI yIOPSIAOYNBAHUS JECITUIHBIX APOOei.
1poGeii. HN306pakaTh JAecsITHYHBIE APOOM TOUYKAaMHM Ha KOOPIH-
HaTHOM TIIpsAMOM.
Permenne TeKCTOBBIX 3a1a4, CO-
BbIABIATH CXOACTBA M Pa3/JIM4Ms NpaBUil apudmeTnye-
nepyxamux apoou. OCHOBHBIE 3a- o N
CKHMX JEHCTBHIl C HATypaJdbHBIMH YHCJIAMU W JECSITHY-
ady Ha JIpoon
HBIMU JIPOOSIMH, OOBSICHSITh UX.
HasBanne

pasaena (Temsl)
Kypca (4ucjI0 4acoB)

OcHOBHOeE cojaepiKaHue

OcHOBHbIE BU/JbI JeSITeJIbHOCTH o6yqalomnxcu

BBINOJIHATB apupMETHUYECKUE NEHCTBHUS C JECATHYHbI-
MU JIpO0sIMH; BbINOJIHATH IPUKUJAKY M OLLEHKY pe3yJib-
TaTa BBIYUCIICHUM.

IIpyMeHATHh CBOMCTBA apupMETHUUYSCKUX NSUCTBUN IS
palMoOHAIM3alUN BBIYUCICHUM.

[IpyMeHATh NPaBUJIO OKPYIJIEHUSA JECATUYHBIX Ipobeil.
IIpoBOAUTL HUCC/IEAO0BAHUSA CBOMCTB JECATUYHBIX APO-
Oeli, omupasch Ha YHCIOBBIE OJKCHEPUMEHTHl (B TOM
YHCJIe C TOMOIIBIO KOMIIBIOTEPA), BBIABHUIaTh UNOTE3bI
" IIPUBOAUTH HUX 000CHOBaHUSI.

Pacno3HaBaTh WCTHHHBIC U JIOXKHBIC BBICKA3bIBAHUS O
Jpo0six, IPUBOAUTL NMPUMEPHI U KOHTPIPUMEPHI, CTPO-
MTb BbICKAa3bIBAHHUSA U OTPULIAHUS BBICKA3bIBAHUN.
PelnaTh TEKCTOBBIC 3a/Ja4H, COJIEp Kallle TPOOHbIEC JaH-
HBIC, U HAa HaAXOXICHHEC YaCTHU IICJIOro M nejioro mo €ro
4acTH; BBISIBJIATB UX CXOACTBA U PAa3/INYMA.
MoaesmpoBaTh X0/ PELUICHHUs 3aJa4d C HOMOIIBIO PH-
CyHKa, cxembl, Tabnuibl. [IpUBOAUTH, pa3éupaTs, oLe-
HUBATh Pa3jIUYHbIC PELICHUS, 3alIUCU PEIICHUI TEKCTO-
BBIX 3aaad4.

OnepupoOBaTh APOOHBIMU YHCIAMH B PeajbHbBIX JKU3HECH-
HBIX CUTyalusx.

KpuTHu4ecky OomeHHUBATh TOJYYCHHBII pe3yibTaT, OCy-
HICCTBJIATH CAMOKOHTPOJIb, ITPOBEPSASA OTBET HA COOTBET-
CTBHUEC YCJIIOBHUIO, HAXOOUTH OILINOKH.

3HAKOMUTBCSI C UICTOPUEN pa3BUTHs apuUPMETUKU
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Harnaaanas
reoMmeTpus.
Tesa u purypsl
B IPOCTPAHCTBE
(9 49)

Mmuororpannuku. H3o0pakenne
MHOTOTpaHHUKOB. Mojenu mnpo-
CTPAHCTBEHHBIX TEJl.

IIpsAMOyroJbpHBbIi Hapajuienenm-
nen, Kyo. Pa3BépTku kyOa n na-

payuienenureaa.
IIpakTnaeckass pabora «Pa3z-
BEPTKA KyOa».

O0BéM Kkyba, IPSIMOYTOJHLHOTO
napauiesenuneaa

Pacno3HaBaTh Ha 4YepTeXkaX, PUCYHKaX, B OKpY>Kal-
HieM MUPe [PsSMOYTOJbHBIA Mapajulelienune], Kyo,
MHOTOTPaHHUKH, OMUCHIBATH, UCHOJIb3ysl TE€PMUHOJIO-
rUi0, OL€EHUBATDb JIMHCHHBIE Pa3MepBbl.

IIpuBOAUTE MPpUMeEPbI 00BEKTOB PEATBHOTO MHpA, UMe-
OIMX (OpMy MHOTOTPaHHUKA, IPSIMOYTOJIBHOTO Iapa-
Jenenunena, Kyoa.

HN306paxkaThb Kyd Ha KiIeT4aToil Oymare.

HccnepgoBaTb CBOMCTBA Ky0a, MPSIMOYTOJIBHOTO Iapali-
JIeJIeTInIela, MHOTOTPaHHUKOB, HCIIONB3YST MOJIEIIH.
Pacnio3HaBaTh M U306pakaTh pa3BEPTKH Kybda W mapa-
nenenunena. MoAge/MpoBaTh Ky0 W NapajulesIenuIe]] 13
OyMaru M IpOYHX MaTepHalioB, 0G'BACHATb CHOCOO MO-
JIeITNPOBAHMSL.

Haxoauthk n3MepeHus, BBIYUCIATD IUIOMAb TTOBEPXHO-
cti; 00bEM Ky0a, MNPsSIMOYTroJBHOTO IapajulesIenuIesna;
HMCCJ/IeJ0BaTh 3aBUCUMOCTb 00bEéMa Kyba OT JUTHHBI €ro
pebpa, BBIABUTaTh U 06G0CHOBBIBATh FMIIOTE3Y.
Ha6/04aTh M NPOBOAUTHL AaHAJIOTHMH MEX]y MOHATHIMU
romany 1 o6b€Ma, IIepuMeTpa 1 IIIOIIa N IIOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIC W JIO)KHBIE BBICKA3BIBAHUS O
MHOTOTPaHHHUKAaX, HPUBOAUTH MIPUMePhI U KOHTPIIPUME-
pBI, CTPOUTH BBICKA3bIBAHUS U OTPUIIAHUS BBICKa3bIBa-
HUMH.

PemiaTh 3aa4M 13 peaibHOM KHU3HU

IloBTOpEeHue
M 000611 eHHue
(27 4)

TToBTOpEHHE OCHOBHBIX MOHSTHIH
M METOJIOB Kypca 5 kitacca, 0606-
IICHUE 3HAaHUH

BBIYMCIATH 3HAUCHHST BBIPAXKSHUN, COJIEPIKAIIUX HATY-
panbHBIE YHCia, OOBIKHOBEHHBIC W JIECATUYHBIE JPOOH,
BBINOJIHSTH ITPe0Opa30BaHMsT YHCEIL.

BpIGUpaTh CHOCOG CpaBHEHHS YHCEJ, BBIUYHCICHUH,
NPUMEHATb CBOMCTBA apupMeTHYECKUX IEHCTBUH U1
panyoHaIU3any BBIYUCIICHUI.

OcCymIecTBIATE  CAMOKOHTPOJb  BBITOJHSAEMBIX JICHCTBHH H
CaMOIPOBEPKY pe3yibTaTa BEIYHCICHHI.

Pemate 3amaum W3 peaNbHOW OJKM3HM, TIPUMEHSATH Mare-
MaTHYeCKUe 3HAHWS ISl PEeIleHus 3ajad W3 JIPYrux yueOHbBIX
MPEIMETOB.

Pemate 3amaum pasHBIMH CIIOCOOAMHM, CPaBHHBATh CHOCOOBI
pelIeHus 3a/1a4H, BEIOHPATh PalIOHAIBHBIH ClIOco0

6 KJIACC (204 yaca) MATEMATHKA

IToBTOpEeHNE OCHOBHBIX ITOHSITU U METOJIOB Kypca 5 kiacca (17 gacoB)

HasBanmne
pa3saena (Tembl)
Kypca (4ucjio 4acoB)

OcHOBHOeE coaepKaHue

OcHOBHbIE BUJbI JesITeJIbHOCTH o6y'1alonmxc;l

Hartypa/bHble
qucaa
(30 4)

Apudmernyeckue JI€HCTBHUSI C
MHOTO3HA4YHBIMH  HATypajlbHBbI-
MU urciamMu. YHUCIIOBbIe BbIpa-
JKEeHUs, TOPSAAOK JEUCTBUM, HC-
nojb30BaHuE CKOOOK. Oxpyrie-
HUE HATypaJbHBIX YHCEIL.
Jenurenun W KpaTHBIC 4YHUCIHA;
HauOONBIINI OOLIUI NEUTEND U
HaWMeHbIIIee o0lliee KpaTHOe.

BbIno/IHATL apudpMeTHdecKue JeMCTBHA ¢ MHOI'O3HAY-
HbIMHM HaTypaJbHBIMH 4YHUCJIaMHU, HAXOAHUTDb 3HAYECHHUA
YUCJIOBBIX BBIPAXKEHHH CO CKOOKamMu u 0e3 CKOOOK; BbI-
YUCAATh 3HAYE€HUA BBIPAKECHUN, COJEPIKALIUX CTEICHHU.
BBINOJIHATH NPUKUAKY U OLEHKY 3HAYCHUH YUCIIOBBIX
BBIPAKEHUI, IPUMEHATh NPUEMbI IPOBEPKHU pe3ysbTaTa.
Hcnosib30BaTh NPM BBIYMCJIEHUAX NEPEMECTHTEIBHOE U
COYETATEIbHOE CBOMCTBA CIIOKEHMS U YMHOXEHHS, pac-
MNpeACIUTEIIbHOC CBOMCTBO YMHOXE€HUA OTHOCHUTEIBHO
CJIOKEHHUsI, CBOMCTBAa apu(METHUYSCKUX ICHCTBUIA.

29




Passrocxkenne umcna Ha IpocThIe
MHOJXHUTENH. J[eIUMOCTh CyMMBI
u npousBeneHus. Jleaenue ¢ oc-
TaTKOM.

Penrenne TeKCTOBBIX 3a1a4

HccnepoBaTb 4YHCIIOBBIE 3aKOHOMEPHOCTH, MPOBOJIUTH
YHCIIOBBIE DKCIIEPUMEHTHI, BbIJBUTaTh U 060CHOBBIBATh
TUIIOTE3BbI.

dopMyIMPOBATH ONpees/IeHUs JICIUTENsT U KPaTHOTO,
HauOOJIBILIEr0 OOIIETO ASIUTES U HAMMEHBIIIETO O0IIEro
KpaTHOTO, ITPOCTOr0 U COCTABHOI'O UMUCEJI; UCIIOJIb30BaTh
9TH NOHSTHS TIPU PEIICHUU 3ajad.

[IpyuMeHATh aJIrOPUTMBbI BBIYUCIICHUS HAHOOIIBIIETO
o0mIero AeMTeNsi W HAaWMEHBIIETO OOIIeTro KpaTHOTO
JABYX YHCEJ, aJITOPUTM Pas3JIoKEHHUsl YHClia Ha IIPOCThIS
MHOYKHUTEITH.

HccnepoBaThb ycinoBus IeITUMOCTH Ha 4 1 6.
HccnepoBathb, 06cyxkaaTh, GopMyIMpoBaTh U 060CHO-
BbIBATh BbIBOJ, 0 Y¢THOCTU CYMMBI, TPOU3BEJICHUS: JIBYX
4E€THBIX YHUCEJ, JBYX HEUETHBIX YHUCJIE, YETHOTO M HEYET-
HOT'O YHCEJ.

HccnepaoBaTb CBOMCTBA JCIMMOCTH CyMMbI U IIPOU3BE-
JCHUST YHUCEII.

IIpuBOAUTE NPHUMeEPHI YKcel C 3aJaHHBIMU CBOMCTBaMH,
pacro3HaBaTbh BepHbl€e M HEBEPHBbIE€ YTBEPXKICHUS O
CBOICTBax 4uces, OMpOBepraTb HEBEPHBIC YTBEPKACHUSI
C MTOMOIIBIO KOHTPIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTHU4YeCKUe NpeJIoKeHUs ¢ 110-
MOIIIBIO CBSI30K «W», KHUIIM», «ECJH..., TO...».

PemiaThb TEKCTOBBIC 3aJa4M, BKIIFOYAIOIIIUC TTOHIATHUS J€-
JIMMOCTH, apu(PMETHIYECKHUM CIOCcOOOM, HCITOIH30BaTh
rnepedop BceX BO3MOXKHBIX BapHaHTOB.
Moae/simpoBaTh X0 PELICHUs 3aJa4M C ITOMOIIBIO pPU-
CYHKa, CXE€MBI, TaOJIUIIbI.

IIpuBOAMTSH, pa36upaTh, OLLEHUBATh pa3INyHbIE pellle-
HUsI, 3allUCHU pEeLIeHUIl TEeKCTOBBIX 3ajad.

HasBanne
pa3saena (Temsl)
Kypca (4ucjI0 4acoB)

OcHOBHOeE cojaepiKaHue

OcHOBHbIE BHUJbI JeSITeJIbHOCTH o6yqalomnxcu

KpuTHyecku ol,eHMBaTh 0JIy4YCHHBbIN pe3ynbTar, HaXxo-
JIUTH OLIMOKH, OCYIIECTBJISITH CAMOKOHTPOJIb, IPOBEPSIS
OTBET Ha COOTBETCTBHUE YCJIOBUIO

Harnaauasa IlepnenauKyIsApHBIE  IIPsSMBIE. Pacno3HaBaTh Ha yeprekax, pUCYHKax cilydad B3auM-
reoMeTpus. ITapannenbHbIE HPsSIMBIE. HOT'O PAaCHOJIOKEHUS ABYX HPSIMBIX.
lpmea | paceromme ey nyvn o | HaoGPTL € novonts b e eTpyenTon
?';I ?{C)KOCT“ Kamu, OT TOHIH 210 HPAMOHU, JUTH= ecsi IpsIMbIE, JIBE napannenbﬂb);e npﬂfame cIT)ponTb r]:;)ﬂ-
Ha IIyTH Ha KBaJApaTHOU CETKeE. ’ o >
MYIO, TIEpPIIEHAUKYISIPHYIO JaHHOM.
Ipumepsl NpsMBIX B IIPOCTPaH- IIpMBOAUTE NMpHUMeEpPHI NapajIeIbHOCTU U NEPIEeHIUKY -
CTBC JIAPHOCTU NPSIMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX NEPIECHAMKYJISPHbIC
U NapajiiesibHble CTOpOHBbl. U306pakaTh MHOIOYIroJb-
HUKH C HapasyleJIbHbIMU, IIEPIEHINKYIISIPHBIMH CTOPO-
HaMHU.
HaxoauThb paccTosiHUE MEXIY ABYMSI TOYKaMH, OT TOY-
KU 10 OPSIMOM, JJIMHY IIyTH Ha KBaJIpaTHOU CETKE, B TOM
YHUCIIE UCIIOb3YsI LU(PPOBBIE PECYPChI
Jpo6u OOBIKHOBEHHas1 ApoOb, OCHOBHOE CpaBHUBATBh U yNOPSAOYUBATH apoOH, BbIGHUPATH CIO-
(32 4) CBOMCTBO JpoOM, COKpalleHHEe €06 cpaBHEeHHs IpOOeii.

npobeii. CpaBHEHHE U YIIOPSIIO-
quBaHUe APOOCH.

JecsiTuaHbIe APOOH M MeTpUYe-
cKasl CUCTeMa Mep.

IIpeacTaBAATH AecsTUYHBIC IPOOU B BHIAE OOBIKHOBEH-
HBIX ApoOeil U OOBIKHOBEHHBIC B BHUAEC ICCATUYHBIX, HC-
NM0JIb30BaTh IKBUBAaJIEHTHbIE NPEeACTaBJIEHMUs APOOHBIX
YHCEII NIPU UX CpaBHEHUU, IMPU BBIYHUCIICHUAX.
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ApudmeTrnyeckne IeHCTBHSI C
OOBIKHOBEHHBIMH W IECSITUYHBI-
MU JIPOOSIMH.

OtHomenne. JleneHue B TaHHOM
oTHomIeHHuHU. Macmitab, mporop-
st

Ilonsitue mnpouenra. Breruucie-
HUE TIPOLICHTA OT BEJIMYHUHBI U
BEJIMYUHBI IO €€ IPOLICHTY.

Pemmenne TeKCTOBBIX 3a7a4, CO-
AeprKaIux JIPoOOH U IMPOICHTHI.

IIpakTrnaeckass pabora «OtHO-
LICHUE NJIMHBI OKPYXKHOCTH K €€
auamMeTpy»

Hcnoib30BaTh eCATUYHBIC IPOOH MPH MpeoOpa3oBaHUH
BEJIMYMH B METPUYECKOW CHUCTEME Mep.

BbinosiHATH apudMeTHYecKre AeUCTBHS ¢ OOBIKHOBEH-
HBIMH H JICCATHYHBIMH JPOOSIMHU.

BBIYHCIATH 3HAUYCHUS BBIPAXKCHUH, COZICPIKAIIUX OOBIK-
HOBCHHBIC U JICCATHYHBIC JPOOH, BBIIOJHSITH Mpeodpa-
30BaHMs 1poOeii, BBIGUPATh CIOCOG, NPUMEHATH CBOM-
cTBa apu@METHYECKUX JACHCTBUN Ui paldOHAIN3alUI
BBIYMCJICHUM.

CocTaBJ/IATh OTHOIICHHUS U PONOPLIMH, HAXOAUTh OTHOILIC-
HHE BEJINYHH, JCIUTh BSJIIMYNHY B TAHHOM OTHOIICHHUU.
HaxoauTh 3KcIiepuMeHTa/IbHbIM IIyTEM OTHOLICHUE
JUTMHBI OKPY>KHOCTH K €€ HaMeTpy.
HHTepnpeTupoBaTh MacuiTab Kak OTHOIICHHE BEIHUYHH,
HaXOAUTb MacuTad 1jiaHa, KapThl U BBIYHUCISITE PACCTO-
STHUSI, UCTIOJIB3YsI MaciTao.

OOGBACHATD, UTO TAKOE IPOIICHT, YIIOTPEOIATH 000POTEI
peUH CO CIIOBOM «IIPOIEHT». BbIpa)KaTh NHPOICHTHI B
po6sX U ApOoOH B IPOIICHTAX, OTHOIICHHE IBYX BEJIMYHH
B IIPOIICHTAX.

BBIYMC/IATE MPOIEHT OT YHCJIa U YHCJIO 110 €T0 MPOIICHTY.
OKpYIJsTh Ipo0OH U IPOIEHTHI, HAXOINUTH MPUOITHIKE-
HUSI YHCEJT.

PemaThb 3aia4yM Ha 4YacTH, MPOILICHTHI, MMPOIMOPIHH, HA
HaxOoXXJAeHUe Apodu (ITIPOIIEHTA) OT BEJIMYHHBI U BEJIMYIN -
HBI TT0 €€ ApoOu (IpoIeHTyY), Apodu (IIpoleHTa), KOTOo-
pBIl COCTaBIIIET OJIHA BeNWYHUHA OT Apyroil. [IpyuBoAUTS,
pa36éupaTrb, OLEeHUBATh pa3jINYHbIe PELICHUs], 3aliCH
pemeHn TeKCTOBBIX 3ajad.

HN3BiekaTh MHPOPMALMIO U3 TAOJIHI] M JUarpamMMm, WH-
TEPHPETUPOBAaTh TAOIMYHBIC JaHHBIC, OMPEACISATH HaH-
OoJiplliee ¥ HaUMEHBIIIEEe U3 IPEJICTABICHHBIX JaHHBIX

HasBanne
pasaena (Temsl)
Kypca (4ucjI0 4acoB)

OcHOBHOeE cojaepiKaHue

OcHOBHbIE BUJbI JeSITeJIbHOCTH o6yqalomnxcu

Harnsaanasa
reoMeTpus.
CumMmeTpus
(6 1)

OceBast cummertpus. LlenTpans-
Hasi CHMMETPHsL.
ITocTpoenue
duryp.
IIpakTuueckas padora «OceBast
CUMMETPHUSD.

CUMMETPHUYHBIX

CumMmeTpusi B IIPOCTPAHCTBE

Pacno3HaBaTh Ha YepTeKax U N300pakeHUsIX, U306pa-
2KaTh OT PYKH, CTPOMTD C [IOMOIIBIO HHCTPYMEHTOB (u-
rypy (OTpe3OK, JIOMaHylO, TPEYTOJIbHUK, IPSMOYIOJIb-
HUK, OKPY>XHOCTB), CHUMMETPUUYHYIO JaHHOW OTHOCH-
TEJIbHO NPSIMOM, TOYKHU.

HaxoauThs npuMephbl CUMMETPUU B OKPYKAIOIIEM MHpPE.
MoaeupoBaTh u3 Oymaru e GUrypbl, CAMMETPUYHBIE
OTHOCHUTEJIBHO IMPsIMOIi; KOHCTPyMpPOBATh IeOMETpHue-
CKHE KOH(UIypaluu, UCIOIb3ysl CBOHCTBO CHUMMETPHH,
B TOM YHCJIE C IOMOUIBIO IU(PPOBBIX PECYPCOB.
HccinenoBaTh CBOWCTBA U3YUYCHHBIX (DUTYD, CBsI3aHHbBIC
C CUMMETpHEH, HCIIONB3Ys SKCIIEPUMEHT, HaOJI0JICHHUE,
MO/JICJINPOBAHHUE.

0G60CHOBBIBaThb, ONIPOBEPTaThb C IOMOIIIbIO KOHTPIIPUME-
POB yTBEpPXKJCHUS O CUMMETpUH (UTYD

BoipaxxkeHus
c GyKBaMH
(6 1)

TIpumenenue OyKB JUIsT 3aIlcu
MaTeMaTH4YECKHUX BBIPAKSHUHN U
npenoxeHui. bykBeHHbIe BbI-
pakKeHUsT ¥ YHUCJIOBBIC ITOACTA-
HOBKH.

BykBeHHBIE paBEHCTBa, HaXOX-
JICHHE HEN3BECTHOI'O KOMIIOHEHTA.
Ddopmynbl

Hicnio1b30BaTh GYKBBI i1 0003HAYCHUsSI YHCEII, [IPHU
3alIMCu MaTeMaTH4YCCKHUX yTBCp)KI[CHHfI, COCTaBJIATH
OyKBEHHbBIE BBIPaXKCHHsI IO YCIOBHIO 3a/1a9H.
HUccnenoBaTb HECI0KHBIC YUCIOBBIE 3aKOHOMEPHOCTH,
HUCIIOJIB30BaTh 6yKBI>I JJI1 UX 3aIliMCH.

BBIYUCIATH YMCIOBOE 3HAYeHHE OYKBEHHOTO BBIpaXke-
HUA IIPU 3aJaHHBIX 3HAYCHUAX 6yKB

3anuceiBaTh GOPMYJIbIL: TIepUMETpa H IJIOMIAAN MPSIMO-
YrojJlbHUKaA, KBaJpara; IJIHUHBI OKPYXXHOCTH, IJIOIIaau
Kpyra; BbIIOJIHATH BBIYUCJIEHHS 110 3THM (hopMyiam.
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CocraBiaarb GoOpPMyJibl, BBIPAKAIOIIME 3aBUCHMOCTH
MEXIy BEJIHMYNHAMHU: CKOPOCTH, BPEMsI, PAaCCTOSIHUE; 11e-
Ha, KOJIMYECTBO, CTOMMOCTD; IMPOU3BOIUTEIILHOCTD, Bpe-
MsI, 0OBbEM pabOTHI; BBITOIHATH BBIUHCIICHUS IO 3THM
popmymam.

HaxoauTh HEeN3BECTHBI KOMIIOHEHT apu(pMEeTHIEeCKOTO
AeucTBus

HarsnsagHas YeTbIpEXYTroJIbHUK, HOPHUMEPHI HN306pakaTb Ha HEIIMHOBAHHOW W KJIETYATOW Oymare ¢
reomMeTpus. 9eTHIPEXYTONBHUKOB.  IIpsimMo- HCITOJIF30BAHUEM YEPTENKHBIX WHCTPYMEHTOB YETBHIPEX-
durypsl YTOJIBHUK, KBaJpaT: CBOMCTBa YTOJIBHUKH C 3aJaHHBIMH CBOHCTBaMH: C ITapajuieiIbHbI-
Ha IJIOCKOCTH CTOPOH, YTIJIOB, TUaroHaje. MU, TEpIEHIUKYISIPHBIMH, PaBHBIMH CTOPOHAMH, IIPsI-
(14 v) Hsmepenne yrios. Bumsr Tpe- MBIMH YTJIAaMH H Jp., paBHOOEIPEHHBIH TpeyroJIbHUK.
YTONBHHKOB. IlpeasaraTh U 06GCYXKAATh CHOCOGLI, AJITOPUTMBI II0-
CTPOCHHSI.
Tlepumerp MHOTI'OyTroJIbHUKA. HccnenoBaTh, WCIIONB3YsI DKCIICPUMCHT, HAOJFOJICHUC,
Inowane ¢urypsr. PopMyJIbl MOJIeIMPOBaHNE, CBOMCTBA NPSIMOYTOJIbHUKA, KBaJpaTa,
TNepUMETpa U IUIomanu mpsiMo- pa30uBaTh Ha TpeyroJb-HHKH. O6GO0CHOBBLIBATH, ONIPOBEP-
yroneHuka. pubimkénnoe ns- raThb C IIOMOIIbIO KOHTPIPHUMEPOB YTBEPIKICHUS O MpPsi-
MepeHHe rIomany Guryp. MOYTOJIbHUKE, KBaJpaTe, paclno3HaBaTh BEPHBIE U HeE-
IIpakTtrdeckass pa6ora «ILio- BEPHBIC yTBEPKIACHUA.
A Kpyra» H3MepATh U CTPOUTH C IOMOIIBIO TPAHCIIOPTHPA YTIIBI, B
TOM YHCJIe B MHOTOYTOJBHHKE, CPABHUBATh YIJIBI; pac-
NO3HaBaTh OCTpbIE, MPSIMBIE, TyIble, pa3BEPHYTHIE YTIIHL.
Pacno3HaBaTb, M306pa)KaThb OCTPOYTOJBHBIH, IPSMO-
YTOJIbHBIH, TYNOYTOJIbHBIM, paBHOOEIPEHHBIH, paBHO-
CTOPOHHHI TPEYTOIBHUKH.
BBIYMCIATH TepuMeTp MHOTOYTOJbHUKA, IUIOIIa b MHO-
TrOYroJIbHUKa pa30WeHHeM Ha IMPSMOYTOJIBHUKH, Ha paB-
Hble (PUTYPBI, UCIIOJIB30BaTh METPUYECKHE €IUHUIIBI U3-
MEpEeHUs JUTUHBI U TLIOIIA .
HasBanne

pa3saena (Temsl)
Kypca (4ucjI0 4acoB)

OcHOBHOeE cojaepiKaHue

OcHOBHbIE BHUJbI JeSITeJIbHOCTH o6yqalomnxcu

Hcnoib30BaTh NPpUG/IMKEHHOE U3MePeHHe UIHH U IUI0-
maneil Ha kierdyatoid Oymare, NpHOIMKEHHOE H3Mepe-
HHE JUIMHBI OKPY>KHOCTH, IUIOLIAAN KpyTa

IMonoKUTEIbHBIE
U OTpHULaTe/IbHbIEe
Yyuciaa

(40 4)

Ilensle uuciaa. Monynes 4ducia,
reoMeTpuyueckasl HHTepupera-
1ust Moaysi. YucioBble IpoMe-
JKYTKH.

ITonoXHUTeNbHBIE U OTPULIATENb-
Hble yncia. CpaBHEHHE MTOJIOXKH-
TEJBHBIX U OTPULIATEIIBHBIX UH-
cen. Apudmerndeckue IeiCcTBUs
C IIOJIOKUTEJIBHBIMU U OTPHIIA-
TEJIBHBIMU YHUCIIAMH.

Pelnrenue TeKCTOBBIX 3a1a4

I[IpuBOAUTHL NpUMePHI UCIOIb30BAHUSI B PEATBHON JKU3-
HH TIOJIOKUTEIIBHBIX M OTPULIATEIBHBIX YHCEI.
H306parkaTh LieJIble YHCIIa, IT0JI0KUTEJIbHbIC U OTPHLIA-
TEeJIbHBIE YHCJIa TOYKAaMH Ha YHUCJIOBOU NPSIMOI, MUCIIOJIb-
30BaTh YMCIIOBYIO NPSIMYIO JUIsI CDAaBHEHUS YHCEIL.
IIpuMeHATH NpaBUJIa CPaBHECHUS, YIIOPAAOYMBATD lic-
JIbI€ YUCJIa; HAXOAUTh MOIYJb YHCIA.

PopmMysIMpoBaTh NPaBUJIA BHIYHUCICHUS C MOJOXKHUTEIb-
HBIMHM U OTPUIATEJIbHBIMU YHCJIAMH, HAXOAUTh 3HAYe-
HUSA YHUCJIOBBIX BBIPAXXECHUN, COAEPKAIIUX JACHUCTBUSI
C IOJIOKUTEJIBHBIMHA M OTPUILIATEJIbHBIMHU YUCJIAMHU.
IIpUMeHATH CBOMCTBA CIIOXKEHHMS U YMHOXCHUS UL
peo0pa3oBaHus CyMM U IPOU3BEIACHHUIT

IlpeacraBienue
JAAHHBIX
(69)

IIpsamoyronpHas cucrema Koop-
nuHaT Ha riockoctu. Koopauna-
ThI TOYKH Ha MJIOCKOCTH, adciuc-
ca U opAuHAaTa.

CronbuaTble W KpYroBble Ha-
TPaMMBI.

TTpaktuyeckast padora «Iloctpo-
€HHe guarpaMm».

OGBACHATh U WIIIOCTPHUPOBATh MOHATHUE OPSIMOYTONb-
HOH CHCTEMBbI KOOPAMHAT Ha IUIOCKOCTH, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTDb Ha KOOPAMHATHOMN MIOCKOCTH
TOYKH U GUTYPBHI 10 3aaHHBIM KOOPAHHATaM, HAXO0AUTh
KOOPAHHATHI TOYEK.

YuraTh crosbuaThle M KPYrOBBIE  JHATPAMMBI;
MHTEpNpeTUPOBATH JaHHbIC; CTPOUTH CTONOUATHIC AHa-
TPaMMBL.

Pemenne TeKCTOBBIX 3a7a4, CO-
Aep Kalnx JaHHBIC, IPEACTaB-
JEHHBIE B TAOJHIIaX W Ha gUa-
rpaMmMax

Hcnonb3oBaTh MHPOPMALUIO, MPEICTABICHHYIO B Ta-
Ommuax, Ha JuarpaMMax JUIsl PeIICHHs TeKCTOBBIX 3aJad
U 3a7a4 13 peajibHOU >KU3HU
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HarasaHasi
reoMeTpus.
durypsl

B IPOCTPAaHCTBe
(9 9)

IIpsAMOyroJbpHbIi Hapajienenm-
nen, Ky6, mpusma, ImpamMuaa,
KOHYC, HWINHJD, map u cdepa.
N3o6paxkeHre IIPOCTPAHCTBEH-
HBIX ¢uryp. Ilpnmepsr pa3sép-
TOK MHOI'OIPAaHHUKOB, IIMJIWH-
Jpa U KOHyca.

IIpakTtnyeckass pabora «Co3zma-
HME MOJelIed MpPOCTPaHCTBEH-
HBIX (QUTYDP».

IToustue 00OBbEMA; €AUHULBI HU3-
MmepeHust 00bpéMa. O0BEM mpsiMO-
YTOJBHOTO ITapajuiesIeITunena,
Ky0a, GpopMyIIel 00BbEMa

Pacno3HaBaThb Ha YepTekax, pUCyHKaX, OMMCbIBATh IH-
pamMuay, OpU3My, [HUIMHIP, KOHYC, HIap, HU306paKaTh
UX OT PyKH, MOJAeJIMPOBAaTh M3 OyMaru, IUIACTHJIMHA,
poBosIoKH u 1ip. [IpUBOAUTE NpUMepPbl 00BEKTOB OKPY-
>KaIOIIeTo MHpa, UMEIOmMUX (OPMBI Ha3BaHHBIX TEJl.
Hcnosib30BaTh TEPMUHOJIOTHIO: BepUINHA, peOpo, IrpaHsb,
OCHOBaHHE, BBICOTA, paglyC M IHAMETp, pa3BEpPTKa.
H3y4aTh, UCronb3ysl SKCIEPHUMEHT, HaOII0JeHUE, H3Me-
peHHe, MOJEIMPOBAaHHE, B TOM YHCJIE KOMIIBIOTEpHOE, H
ONMHUCHIBATh CBOMCTBA Ha3BAHHBIX TEJl, BBISIBJIATD CXO/, -
CTBa U pas/IM4MsA: MEXIy NUPaMUION U NPU3MOM; MEXK-
Iy TWIWHIPOM, KOHYCOM M IIapOM.

Pacno3sHaBaThk pa3BEépTku mapasulenenunena, Kyoa,
MIPU3MBI, THPAMUIBI, KOHYCa, HIINHApPa; KOHCTPYHPO-
BaThb JaHHbIC TeJla U3 Pa3BEPTOK, CO3/1aBaTh UX MOJEIIU.
Co3zaBaTh MOJEJIH IIPOCTPAHCTBEHHBIX Guryp (13 oyma-
TH, TPOBOJIOKH, TUTACTHJIMHA U JIP.)

HN3MepAaTh HA MOJeJIAX: JUIMHBI pé0ep MHOTOTPaHHUKOB,
JUaMeTp Imapa.

BeiBOAUTE POpMyJTy 00BEMa MPSIMOYTOJIBHOTO Mapaiie-
JIeTHATe1a.

BoerauciaaTe no ¢gopmMmysiamM: o0bEM IPSIMOYTOIBHOTO T1a-
pannenenunena, Kyoa; UCIONIb30BaTh €IUHUIIBI U3MEpe-
HUSI 00bE€Ma; BBIYMCJAATD 00BEMEI TeJ, COCTABIICHHBIX H3
KyOOB, INapaJjiesienuIeoB; pelaThb 3a4a4M C peallbHbI-
MU J@aHHBIMU

HasBanue
pasgena (TeMbl)
Kypca (4ucjI0 4acoB)

OcHOBHOE coaeprKaHue

OcHOBHBIE BHU/AbI N€eATE/JIbHOCTHU o6yqalomnxcsl

I[loBTOpEHME,
060061IeHe,
cUcTeMaTHu3anusa
(37 4)

TToBTOpEHHE OCHOBHBIX MOHSATHIH
¥ METOJIOB KypcoB 5 u 6 ki1accos,
0000I1IIeHHE U CHCTEMATU3AIIUS
3HaAHUN

BBIYMC/IATE 3HAaYEHMs] BBIPAXKEHUH, COZIEp KaIlUMX HaTy-
panbHbIE, LICJIbIC, IMOJIOXKHUTEIbHBIE U OTPHULIATCIIbHbIC
4quciia, OOBIKHOBEHHBIE U JECATUYHBIC APOOU, BBIIOJI-
HSTh IPEOOPa30BAHUS YHCEII U BBIPAKCHUH.
BbiGupaTh CHOCOG CpaBHEHHS YHCEN, BBIYHCICHUH,
NPMMEHATb CBOMCTBA apu(pMETHYECKUX JEUCTBUN ISt
palMoHaJIM3allii BEIYUCIICHUH.

PemaThb 3aia4yu u3 peasibHON )KU3HU, IPUMEHAThb MaTe-
MaTH4YecKHe 3HaHMA Ul PEIIeHUs 3aJad M3 JIPYTux
IIPEIMETOB.

PemaThb 3aa41 pasHbIMH CIOCO6AaMH, CDPABHMBATD, BbI-
GUPpaTh CNOCOGBI pelIeHUs 3a/1a4uu.

OcylmecTB/JIATh CAMOKOHTPOJIb BBIIOJIHSAEMbIX JEHCTBUI
U CaMOIIPOBEPKY pe3yJIbTaTa BEIUMCICHUN

7 KJIACC (102 yaca) AJITEBPA

HasBanmne
pa3saena (TeMbl)
(umcsio yacoB)

OcHOBHOeE cojepxxaHue

OcHOBHbIE BUJbI JesTe/JIbHOCTH 06y'-laIOI.l.lI/lXCﬂ
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Yucsia 1 BbIYUC-
JIEHUS.
PanuoHa/ibHbIE
yucJaa

(254)

TToHsiTHE pallMOHAIBLHOTO YHCIIA.
ApudmeTrnyeckne IeHCTBHS C
panruoHaITEHBIMU YHUCIIAMU.
CpaBHeHue, YHOOPSITIOYNBaHUE
panMoOHAIBHBIX YHCEIT.

CrerneHb C HATypallbHBIM ITOKa-
3aTeJIeM.

Pemrenne OCHOBHBIX 3ajlad Ha
AOpoOH, ITPOIIEHTHI U3 peallbHON
TMIPAKTHKH.

ITpusHaku neamMMocTH, pasziio-
JKEHUsI Ha MHOXKUTEIIM HaTy-
PaIbHBIX YHCEIT.

Peanbubie 3aBucumoctu. Ilpsi-
Masi U oOpaTHasi HPOIIOPIIHO-
HaJIbHOCTHU

CucreMaTU3MpPOBaTh U 060ramaTh 3HAHUSA 00 OOBIKHO-
BCHHBIX U JJCCATUYHBIX ,Z[pO6$IX.

CpaBHHMBATh U YNOPAA0YMBAThL APOGH, npeodpa3oBbIBas
apu HeO6XO,Z[I/IMOCTI/I JACCATUYHBIC IIpO6I/I B OOBIKHOBEH-
HBIC, OOBIKHOBEHHBIC B ACCATUYHBIC, B HAaCTHOCTHU B Oec-
KOHEUYHYIO JICCITHYHYIO JIPOOb.

IIpuMeHsTh pa3HOOGPa3Hble CNOCOGHI M MPUEMBI BbI-
4YucJIeHUs1 3HaYeHUN JPOGHBIX BbIPAXKeHUM, cojepika-
X OOBIKHOBEHHBIE U ACCATUYHBIC I[pO6I/IZ 3aMCHATH
IIPU HEOOXOAUMOCTH JIECSITUIHYIO IpOOh OOBIKHOBEHHOM
nu OGI)IKHOBGHHyIO HeCﬂTHQHOﬁ, IIPpUBOJUTL BbIPAXKCHHUC
K ¢opme, HamOosiee yqoOHOM ISl BBEIYUCIICHUH, ITpeos-
pa3oBbIBaAThH ,Z[pO6HI)Ie BBIpa’KC€HHUsI HAa YMHOXCHUEC U [C-
JICHUC JNCCATHUYHBIX np06e171 K HeﬁCTBHHM C OCJIBIMH YHC-
JIaMH.

IIpUBOAUTDH YUC/IOBbIEe 1 GYKBEHHbIE IPUMEPDI CTCIICHN
C HaTypaJlbHbBIM IT1OKa3aTcJIEM, OOBSICHSISI 3HAYEHUSI OC-
HOBaHUs CTCIICHU U ITOKa3aTCJisd CTCIICHHW, HAXOJUTHh 3HA-
YeHHsl cTerneHei Buaa a" (a — mboe paruoHaIBHOS
YHCII0, N — HATypaJIbHOE YHCIIO).

IToHMMaTh CMBICT 3anTUCH OOJIBIITUX YHUCEII C TTOMOIIBIO
JNECSITUYHBIX Apo0Oei U creneHel uncia 10, IpUMeHAThb
X B p€aJIbHbIX CUTYyallHUAIX.

HasBanue
pasgena (TeMbl)
(umcsi0 yacoB)

OcHOBHOE coaepiKaHue

OcCHOBHBIE BHU/AbI N€eATE/JIbHOCTHU 06yqalomnxc;1

IIpUMeHATh NPU3HAKH JACIIMMOCTH, PA3JIOKCHUS Ha
MHOJKHUTEIIH HATYPAJIbHBIX YHCEII.

PemaTh 3aJa4M Ha 4acCTH, MPOICHTHI, MIPOTIOPIINH, HaA
HaXO0XJeHHEe IpoOH (IPOIEHTa) OT BEJIWYHHBI U BEJIUYH -
HBI 110 €€ ApoOu (MpOLEHTY), Apodu (IIpoleHTa), KOTO-
pbIi cocTaBisieT OHAa BeJu4yuHa OT Apyroil. [IpuBoAUTD,
pa36upaTh, OEHUBATh Pa3JIMYHbIC PELICHUS, 3alIUCH
pelIeHN TEeKCTOBBIX 3a/ad.

PacnosHaBaTh U OGBACHATB, ONUPAsCh Ha Olpeielie-
HMSI, TPSIMO NPONOPLHOHAIBHBIE U OOpPaTHO IPOIOPLIH-
OHAJIbHBIC 3aBUCHMOCTH MEXKIy BEJIMYUHAMH; NPHUBO-
AWTBb MPUMeEPHI 3THX 3aBUCHUMOCTEH U3 peaJbHOI0 MHpa,
U3 APYTrUX y4eOHBIX IPEIMETOB.

PelaThb nNpakTHKO-OPUEHTHPOBAHHBIC 3a/a41 Ha 1poou,
IIPOLIEHTHI, IPSIMYIO U OOPAaTHYIO MPONOPLHUOHAIBHOCTH,
IIPOITOPLIH U

Anre6panyeckue
BbIpa)KeHUs
(27 4)

BykBennbie BbIpakeHus. llepe-
MeHHbIe. JlonycTuMble 3Ha4e-
HUS IepeMEHHBIX. POpMyIIbI.
IIpeoOpa3zoBanne  OyKBEHHBIX
BBIPQKEHHH, PACKPBITHE CKOOOK
M IIpUBEJCHHE MOJOOHBIX ciara-
€MBIX.

CBoOICTBa CTENEHU C HATypab-
HBIM [1OKa3aTeJIeM.

OBJi1afeTh aredpandecKoil TepMUHOJIOTHEH U CUMBOJIH -
KO, HPUMEHSATD € B IPOIIeCcCe OCBOSHUS yYEOHOIO Ma-
Tepuania.

HaxoauTh 3HaueHUsi OYKBEHHBIX BBIPAXKSHHUH IIPHU 3a-
JIAaHHBIX 3HAYEHUSX OYKB; BBIIOJHSTH BBIYHUCIICHHUS 110
dopmyiiam.

BBINOJIHATBL IpPeOOpa3OBaHMUsl LIEJIOTO BBIPAXKCHHUS B
MHOTOYICH IIPUBEJICHUEM II0JI0OHBIX CjlaraéMblX, pac-
KpBITHEM CKOOOK.

MHuorousnensl. CaoxeHHe, BbIUH-
TaHUEe, YMHOY>XEHHE MHOTOUJIe-
HOB. DopMysbl COKpaIIEHHOTO
yMHOXeHusl. PasznmoxkeHne MHO-
TOYJIEHOB HAa MHO>HUTEIHN

BBINOJIHATB YMHOXXCHHUE OJHOWICHA HAa MHOTOWICH M
MHOTOYJICHa Ha MHOTOYJICH, MIPUMEHATb (OopMyJIbl KBa-
Jpata CyMMBbI U KBaJpaTa pa3HOCTH.

OCylecTBJIATh Pa3JIoKEHNE MHOTOWICHOB Ha MHOXHTE-
U TIyTéM BBIHECEHHUsI 3a CKOOKM OOIIEero MHOMKHTEJ,
npuMeHeHusI (GOpPMYJIbI Pa3sHOCTH KBaJaApaToB, (opmyl
COKpPAIIEHHOTO YMHOYKEHUSI.

IIpuMeHATH npeoOpa3oBaHWE MHOTOYICHOB ISl pelie-
HHSI Pa3jMYHBIX 3aJa4 U3 MaTeMaTHKH, CMEKHBIX MPE-
METOB, U3 peajlbHOM MPaKTUKH.

3HAKOMUTBCA C UCTOPHMEN pa3BUTHS MaTEMaTHKH
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YpaBHeHua
Y HEpaBeHCTBa
(20 4)

VYpaBHeHHe, mpaBuia npeodpa-
30BaHUsI ypPaBHEHUs, pPaBHO-
CHJIBHOCTB YpaBHCHUU.
JInHeliHOe ypaBHEHHE C OJIHOU
NEpEMEHHOM, pEILICHUuE JIMHEH-
HBIX ypaBHeHUl. Pemienue 3agayq
C IIOMOIIBIO YPABHCHUH.
JInHeliHOe ypaBHEHHE C ABYMs
INEepeMEeHHBIMH U ero rpaduk.
Cucrema AByX JMHEHHBIX ypaB-
HEHUIl ¢ JBYMsI II€PEMEHHBIMU.
Pemenne cucrtem  ypaBHEHUH
CIIOCOOOM MOJCTAHOBKH M CITIOCO-
OOM CII0KEHHUsI

PemaTh nuHeliHOE ypaBHEHHUE C OIHOII IIEPEMEHHOMH,
NpUMeHAA NMpaBuJa Iepexoja OT UCXOJHOIO YPaBHEHUs
K PaBHOCUJIIBHOMY eMy Oouiee mpoctoro Bunaa. IIpoBepATs,
SIBJISICTCS JIM KOHKPETHOE YMCJIO KOPHEM ypaBHECHUS.
IMoaGupaTh NPUMeEPBI NIap YUCEII, SIBISIOIUXCS pellie-
HUEM JIMHEHHOI'O YPAaBHEHHUS C IBYMsI ICPEMECHHBIMU.
CTPOMTB B KOOPJAMHATHOH INIOCKOCTH I'pauK JIHNHESHHO-
ro ypaBHEHUsI C ABYMsl IEPEMEHHBIMHU; IOJb3YysACh I'pa-
¢pukoM, MPUBOAUTH NPUMeEPHI PEIICHUS ypaBHEHUSI.
HaxoauTte peumieHHe cUcCTeMbl ABYX JIMHCHHBIX ypaBHeE-
HUH ¢ IByMs IIEPEMEHHBIMU.

CocTaBJIATh U pellaTh ypaBHCHUE WIM CUCTEMY ypaBHE-
HUH IO yCJIOBHUIO 3aJlayd, UHTEPIPETUPOBATh B COOTBET-
CTBHUM C KOHTEKCTOM 3aJlauM IOJYYEHHBIN pe3yJibTar

Koopaunartel
U rpadpuku.
dyHKIMU
(24 4)

Koopannara Touku Ha MIPsIMOM.
YucrioBele npoMexyTku. Pac-
CTOSIHHE MEXKAY ABYMsI TOUKaMH
KOOpAWHATHON HpPsIMOU.

HN306pakaThk HAa KOOPAWHATHOH NPSIMOW TOYKH, COOT-
BETCTBYIOIIME 3aJaHHBIM KOOpJAWHATaM, JIy4dd, OTpE3-
KW, WHTEPBaJbl; 3alUChIBATh WX Ha ajare0pamdecKkom
sI3BIKE.

HasBanue
pa3gena (TeMbl)
(umcsi0 yacoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BHU/AbI AE€ATE/IBHOCTHU Oﬁy‘lalOH.lI/lXCH

IIpsimoyronepHass cucteMa Koop-
JUHAT Ha ruiockocTu. [Tpumepst
rpadukoB, 3aaHHBIX hopMyJia-
mu. Urenue rpadukoB peayb-
HBIX 3aBHCHUMOCTEM.

IMonsitne  pyHkuMM. I'pacdux
¢ynkunn. CpolicTBa  (QyHKIHUI.
JIuneitnas ¢ynkuus.  Iloctpoe-

HUe Tpaduka JUHEHHOW (QyHK-
unu. I'paduk ¢pyHkmmm y = [X]

OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH I10 3aJaH-
HBIM KOOpJIHWHATaM; CTPOUTH T'paUKH HECJIOKHBIX 3a-
BUCHMOCTEH, 3aJlaHHBIX (DOPMYJIAMH, B TOM YHCJIE C I10-
MOILbIO HU(MPOBBIX J1IA0OPATOPHUIA.

I[IpuMeHATb, M3y4aTh NPEeUMYyLLecTBa, HHTEPNPETUPO-
BaTh TpaduyecKuil croco0 MpeaCTaBlICHHUs W aHalIu3a
pa3HOOOpa3HOH KU3HEHHOW MH(GOpPMAILIUHU.

OcBauBaTh MNoHsATHE (DYHKLIMH, OBJIaAeBaTh (YHKIIHO-
HaJIbHOM TEPMUHOJIOTHEH.

Pacno3HaBaTh juHelnyo QyHkuuoo Yy = kx + b, onu-
CBIBATh c¢& CBOMCTBa B 3aBUCUMOCTH OT 3HAUYCHUH KO3 (]-
unmenTos k u b.

Crpouthb rpaukKM JHHEHHONW QYHKIUH,
y =[xl

Hcnonp3oBaThk BMPPOBBIE pecypchbl s NOCTPOCHHS
rpadukoB QyHKIMI U U3y4EHUsT UX CBOMCTB.
ITpuBoauTE IpUMEpPHI TUHEHUHBIX 3aBUCUMOCTEN B pe-
QJIBHBIX IIpOIEccax U SIBJICHUSIX

bysxIIMYN

IloBTOpEeHMue
1 06061 eHre
(6 1)

IToBTOpEeHNE OCHOBHBIX MOHATUN
M METOJIOB Kypca 7 Kiiacca, 0600-
IIEHUE 3HAaHUHU

Bb16UpaTh, NPMMEHATh OLLleHUBATh CIIOCOOBI CPaBHEHHUS
YUCeJ, BBIYUCIICHUU, IMpeoOpa3oBaHUl BBIPAXKEHHI, pe-
LLICHUSI YPaBHEHUH.

OcylecTB/JIATh CAMOKOHTPOJIb BbIIOJHSAEMbIX JIeHCTBUM
U CaMONPOBEPKY pe3yJibTaTa BBIYHUCICHUM, mpeobpazo-
BaHU, NOCTPOCHUIA.

PewiaTsh 3aja4M u3 peajgbHOHU )KU3HU, IPUMEHATh MaTe-
MaTH4YecKHe 3HaHHUA Ul pelIeHUs 3axad M3 JApyTrHux
IPEAMETOB.

PemaTh TekcTOBble 3aAa4H, CPaBHMBATh, BbIOUpPAThb
CIOCOGBI pelieHUsI 3a1aun

8 KJIACC (102 yaca) AJITEBPA

HasBanmue
pa3saena (Temsl)
Kypca (4HMc/I0 4acoB)

OcHOBHOE cojaepxxaHue

OcHOBHbIE BUJbI JeSTe/JIbHOCTH 06yqalomnxc;1
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Yucsa ¥ BbIYHC-
snenusa. KBagpar-
Hble KOPHU

(15 4)

KBanpatHsblii KOpeHBb U3 4UCHIA.
ITonsiTe 06 MppanmoHaIBFHOM
qucie. JlecssTuaHbIe TpuODKe-
HUSI UppALIMOHAIBHBIX UHCEII.
JeticrBurensable ynciaa. Cpas-
HEHHE NeHCTBUTEIIHLHBIX YHUCEI.
ApudmMerndecknii KBagpaTHBIH
KOPCHB.

VpaBHeHue Buaa x° = d.
CaoiicTBa apu(METHISCKUX KBa-
npaTHbIX KopHel. [IpeoGpazosa-
HHE YHUCJIOBBIX BBIPAYKEHUI, CO-
JepoKallnuXx KBaJpaTHBIE KOPHU

dopMyIMpOBaTh onpejes/ieHue KBaJApaTHOTO KOPHS H3
qucia, apu(pMETHISCKOro KBaJIPaTHOTO KOPHS.
IIpMMeHATBb onepauio W3BJICUYCHUS KBaJIPATHOTO KOPHS
M3 YHcia, UCHOJIb3Yysl MPU HEOOXOAMMOCTH KaJIbKYyJIsI-
TOP.

O eHUBATh KBaJpaTHBIC KOPHH IEJIBIMH YHUCJIAMH U JIe-
CSITHYHBIMU JIPOOSIMH.

CpaBHHMBATh M YNIOPAA0YHMBATH palllOHAJILHEIC U Hppa-
UOHAIBHBIE YHCJIa, 3allMCaHHBIE C ITOMOIIBIO KBaJpaT-
HBIX KOpHEMH.

Hcce0BaTh ypaBHEHHE X2 = @, HAXOIUTH TOYHBIE H
npuorkEHHBIE KOopHU Ipu a > 0.

HccnepoBaTh CBOMCTBA KBaJpaTHBIX KOpPHEH, MPOBOMS
YHCIIOBBIE SKCIEPUMEHTHI C UCIOIb30BAaHUEM KaJIbKYJIIsI-
TOopa (KOMITBIOTEPA).

JloKa3bpIBaTh CBOMCTBA apu(METHYECKUX KBaJIpaTHBIX
KOpHEH; MPUMEHSITh UX JUIsI IIpeoOpa3oBaHMsT BBIpake-
HUH.

BpINoJ/IHATH NPeoGpa30BaHMUA BBIPAXKCHUMN, COJEepKa-
IUX KBaJIpaTHbIE KOpPHU. BrbIpakaTh IE€peMEHHBbIE U3
TE€OMETPHUUECKUX U (PU3UISCKUX (POPMYIL.

BbI4HuC/IATh 3HAYEHMS BBIPAKECHUHM, COJEpKAIUX KBa-
paTHBIE KOPHU, HUCITONB3Ysl MPH HEOOXOIUMOCTH Kailb-
KYyJISITOP.

Hcnosib30BaTh B XOJ€ pELICHUs 3a7ad dJIEMEHTapHbIE
peaCTaBICHUS, CBSI3aHHBIE C TPUOJIMKEHHBIMH 3HAYEC-
HUSIMH BEJIMYUH.

3HAKOMHUTBCS C UCTOPHUEN pa3BUTHSI MaTeMaTHKH

Yucsa 1 BbIYMC-
JeHuda. CtenneHb
C I eJIbIM MoKa3a-
TeJieM

Crernenb ¢ LENBIM TOKa3aTeJIeM.
CranpapTHas 3alMCh YHCJIA.

Pasmeprl 0OBEKTOB OKpYy»Karo-
mero mupa (OT 3JIEMEHTapHBIX

dOopMy/IMPOBaTh ONpeeIeHUe CTCIICHH C IIeJIbIM [TOKa-
3areseMm.

HpeACTaB.flﬂTb 3anuCh OOJBIINX U MaJIbIX YKUCEJ B CTaH-
AapTHOM BUJEC. CpaBHHBaTb qyuciia 1 BCJIUWYHUHBI, 3allu-

(7 49) YacTHUIl 0 KOCMHYECKHX OOBEK- CaHHBIC C ucroJib3oBaHuem crerenu 10.
TOB), JUIMTEIBHOCTb IPOIIECCOB B Hcnop30BaTh 3allMCh 4Kcell B CTAHAAPTHOM BHJIE JUIS
OKpPY’KaroIleM MHUpE. BBIPAXXCHUS pPa3MEpPOB OObEKTOB, JUIMTEIBHOCTH IIPOLIEC-
CBoOliCcTBa CTENEHU C LEIBIM T10- COB B OKPY’KaroIlleM MHpE.
Ka3aTeyjeM ®dopmy/IMpoBaTh, 3aNMCbIBaTh B CMMBOJIMYECKOH ¢op-
Me U WIJIIOCTPUPOBATh IPUMepPaMM CBOKMCTBA CTENCHU
C LICJIBIM ITOKa3aTeJIeM.
IIpyuMeHATHh CBOMCTBA CTEIICHU IS IPeoOpa3oBaHUs
BBIPKEHUI, COJICprKaIIINX CTEIESHH C LI€JIbIM ITOKa3aTe-
jeM. BBINOJIHATD AEVCTBUA C YUCIIaMH, 3aIIMCAaHHBIMU B
cTaHZapTHOM Buje (YMHOXXEHHE, JICJICHHE, BO3BEICHUE
B CTEIICHB)
Anre6panyeckue Kpanpatueiii Tpéxunen. Pasino- Pacno3HaBaTh KBaJpaTHBIM TPEXUJIEH, yCTaHABIUBATH
BbIpa)KeHUs. JKeHHE KBaJIpaTHOI'o TpEXdieHa BO3MOYKHOCTB €r'O Pa3JIOKEHHUsI HA MHOXKHUTEIIH.
KBagpaTHbIit Ha MHOXKUTEJIHU PackiyiagbiBaTh Ha MHOXKMTEJIU KBAaJpaTHBIN TpEXWIEH
TpéX‘UIeH C HEOTPULATCJIBbHBIM NJUCKPUMUHAHTOM
(54)
Anre6panyeckue Anrebpanyeckass npoOb. Jlomy- 3anuceIBaTh anrebpandeckue BbipakeHus. HaxoauThb
BbIPpAXXEHUA. CTUMBIC 3HAYCHUA IIE€PEMCEHHBIX, obnacrb OIIPEACIICHUS PALITMOHAJIBHOI'O BBIPAXKEHU.
Anre6panyeckas BXOISIIMX B aireOpanyeckue BbINOJIHATD YHCIIOBBIC TIOJICTAHOBKY U BBIYMCJIATD 3HA-
Apo6b BbIpakeHUs1. OCHOBHOE CBOWMCTBO YeHHE JPOOH, B TOM YHCIIEC C MOMOUIBIO KAJIBKYJIATOPA.
(154) anre6panyeckoit npodu. Cokpa- PopMySIMPOBATB OCHOBHOE CBOWCTBO aire0OpanyecKoit

HIeHUE APOOCHi.

Cro)xeHre, BBIYUTAHUE, YMHO-
JKeHHEe H JelieHue anredpande-
ckux npobeii. IIpeobGpazoBanue
BBIPAXKEHUM, COAEpIKaIUX ajre-
Opaundeckue apoou

IpoOu ¥ MPUMEHSITh ero ISl Ipeobpa3oBaHust ApoOeii.
BBINOJIHATB AeMCTBUS C alreOpandecKuMu JpoOsMHu.
TIpumensTh nTpeoOpa3oBaHUsT BBIPAXKCHUH TSI PEIICHUS
3a1a4. BeIpakaTb nepeMeHHbIe u3 ¢opmyn (pusmue-
CKUX, TECOMETPUYCCKUX, OITUCHIBAIOIIIUX OBITOBBIC curya-
LIIH)
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YpaBHeHua KBagpartHoe ypaBnenue. Henoii- PacniosHaBaTh KBaJpaTHbIC ypaBHCHUS.
Y HepaBeHCTBa. HOE KBaJpaTHOE ypaBHCHUE. 3anuceiBaTh ¢GOpPMYyJIy KOpHEil KBaJpaTHOTO YypaBHE-
KBagpaTtHblie dopmyna KOpHEH KBaapaTHOTO HUsI; pelllaTh KBaApaTHbIe YpaBHEHU — IIOJHBIC U He-
ypaBHeHMs ypaBHeHus. Teopema Buera. TTOJTHBIE.
(15 4) Pemenne ypaBHeHunit, cBOISIIIINX- IIpoBoAUTE HpocTelllMe HCCAeJOBAHMUA KBaJpaTHBIX
csl K KBajapaTHbIM. lIpocrteimme YpaBHEHUI.
NpOoOHO-parMoOHaIbHBIE ypaBHE- PewmiaTe ypaBHeHMUs, CBOSIIINECS K KBaAPATHBIM, C I10-
HUSL. MOIIIBIO MpeoOpa30BaHUl U 3aMEHON MEePEMEHHOIA.
Pemenne TekcToBBIX 33714 € I10- Ha61104aTh 1 aHA/IM3UPOBATH CBS3b MEX/ly KOPHSIMHU 1
MOIIBIO KBaJPaTHBIX YpPaBHEHHI kod(ppunreHTaMH KBaJpaTHOTO ypaBHEHHUSL.
dopMyMpoBaTh TeopeMy Buera, a taxke oOpaTHYIO
TEeOpeMy, NPUMEHSITb OTH TEOPEeMBbI JUIsI PEIISHUs
3aja4.
HasBanue

pa3gena (TeMbl)
Kypca (Y4uc/I0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BHU/AbI NE€ATE/IBHOCTHU Oﬁy‘lalOH.lI/lXCH

PemaTh TEKCTOBBIE 3aa4M aIreOpandeckKuM criocoOoMm:
IIEPEXOJIUTh OT CJIOBECHOW (OPMYJIMPDOBKH YCIJIOBHS 3a-
Jayd K anrebpandeckoil Monenu ITyTéM COCTaBIICHMS
YpaBHEHMSI; pellaTh COCTaBIICHHOE YpaBHEHHE; WHTEep-
IIPEeTUPOBATH Pe3yJIbTAT.

3HAKOMHUTBCS C UICTOPHUEN Pa3BUTHS aNreOpsl

YpaBHeHus

U HEpaBeHCTBa.
CucreMbl ypaBHe-
HUM

JIuHeiliHOe ypaBHEHHE C ABYMs
NepeMeHHBIMH, ero rpaduxk,
IpUMEpPHI PElICHHs] YPaBHEHHUH B
IEeIBIX YHCIIax.

Pacno3HaBaTh JTUHEWHBIE ypaBHEHUS C IByMsl IIEpEMEH-
HBIMU.

CTpouTh rpaduku JIMHEHHBIX ypaBHEHUH, B TOM 4YHCIE
HMCNOJIb3ys M POBLIE PecypChl.

(13 4) Pemenne cucrem aByx nmHei- PaszMyaTh napasuieiabHbIE U IEPECEKAIONINECS TTPSMBbIE
HBIX yYpaBHEHUM C AByMs Imepe- 110 UX YPaBHEHHUSIM.
MeHHbIMU. [lIpumepsr pemenus PemaThb cucTeMsl AByX JIMHEHHBIX ypaBHEHUI C AByMs
CHUCTEM HEJIMHEHHBIX ypaBHeHI/Iﬁ NEPEMEHHBIMU HO)ICTaHOBKOﬁ " CJIOKCHHECM.
C IBYMsl IIEPEMEHHBIMH. PemaTh npocTeHinne CUCTEMbI, B KOTOPBIX OIHO U3
I'papuueckass umHTEpHpeTanys YPaBHEHHUI HE SIBIIICTCS JIMHEHHBIM.
YPaBHEHHMS C IBYMsI IIEPEMEHHBI- IlpuBoauTe rpaduyecKyl0 HHTEpNpeTanMI0 pelICHUS
MH M CUCTEM YPAaBHEHHUH C IBYyMsI YPaBHEHHMS C ABYMs IIEPEMEHHBIMH U CUCTEM ypaBHEHMI
IIEPEMEHHBIMU. C IBYMs IIEPEMEHHBIMU.
Pemrenune TekcTOBBIX 3a1a4 € I10- PemaTh TeKcTOBBIE 3a4a4H aireOpandyecKuM criocoooM
MOILbIO CUCTEM YpPaBHEHUH
YpaBHeHua YHucioBbele HEpaBEHCTBA U UX PopMyIMPOBaTh CBOMCTBA YKCIIOBBIX HEPABEHCTB, HJI-
U HepaBeHCTBa. cBoOlicTBa. JIIOCTPUPOBATh HUX Ha KOOPAMHATHOW MNpsIMOH, JAOKa3bI-
HepaBeHcTBa HepaBencTBo ¢ onHON nepeMeH- BaTh areOpanyecki.
(12 4) HOM. JInHeliHbIe HEpaBEHCTBA C IIpuMeHSTHh CBOMCTBA HEPABEHCTB B XO/I€ PELICHHUs 3a/1a4.
OJIHOM TEPEeMEHHOH U UX pelle- PeliaTp JuHelHble HEPABEHCTBA C OJHOW HNEPEMEHHOI,
Hue. Cuctembl JUHEHUHBIX Hepa- n300paXkaTh pEIICHHE HEpPaBEeHCTBAa HA YHUCJIOBOH IIps-
BEHCTB C OJIHOM INEPEeMEHHOU U MOIA.
HUX pElICHUE. PemiaThb cucTeMbl JIMHEHHBIX HEPaBEHCTB, U300pakaTh
W3o6parkenre peuieHus: JIHMHEeH- pellleHne CUCTEMBbl HEPABEHCTB Ha YMCIIOBOI MpsIMOit
HOro HE€paBC€HCTBa U HUX CUCTEM
Ha YHCIOBOM MpsAMON
DyHKIUU. Toustne ¢yukumn. O6macte | Ucnmosnb3oBaTh GyHKIHOHAIBHYIO TEPMHHOJIOTUIO U
OcHOBHbIE OIpeIeICHUS] 1 MHOYKECTBO 3Ha- CHMMBOJIMKY.
MOHATHA gyennit ¢pyukiuu. Criocoosl 3a1a- BbIuyuCaATh 3HaYeHUA GyHKIHI, 3a1aHHBIX (hopMynaMu
(54) HUST QYHKLHHA. (IIpy HEOOXOMMOCTH HCIIOJIB30BaTh KAJIBKYJSITOP); CO-
I'padpux ¢Pyskmuu. CpoiicTBa | CTaBJATh TAGJIMIBI 3HAYEHUN (QyHKLIUH.
¢yHKINK, UX OTOOpakeHHe Ha CTpOMTH O TOYKaM rpadukm QyHKIUH.
rpaduke OnuchIBaTh CBOMCTBA (QyHKIMH HAa OCHOBe €€ rpaduue-
CKOro mnpeacTaBJICHUSA.
Hcnosib30oBaTh (QyHKIMOHAIBHYIO TEPMHUHOJIOTUIO U
CHMMBOJIMKY.
HccaepoBaTh npuMepsl rpaukoB, OTPAXKAIOUIUX peallb-
HBIC MPOLIECCHI U sBJIeHUs. [IpUBOAUTHL IPUMeEPBHI T1po-
II€CCOB H SBJICHUHM C 3aJaHHbBIMH CBOHMCTBaAMH.
Hcnosib30BaTh KOMNBIOTEPHble MPOrpaMMbl Uil 110-
cTpoeHust rpaduKoB PYHKIUI U U3YUSHUST UX CBOMCTB
DyHKIUU. Yrenue U noctpoeHue rpadukon Haxoauthb c noMo1ubio rpadpuka GyHKIIMN 3HAUCHHUE O/1-
YucsioBb1E ¢yukuuii. [Ipumepsr rpadukos HOH M3 pacCMaTPUBACMBIX BEJIMYMUH [0 3HAYCHUIO IPYy-
byHknun GyHKIMIT, OTpaXKAIOIIIUX peab- TOii.
(94) HBIE MPOIECCHI. B HecnokHBIX ciydasx BbIpakaThb ¢popMyJioil 3aBUCHU-

DyYHKIINHU, ONUCHIBAIOIINE MPsi-
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MOCTb MCXIY BCIMYAHAMMU.




My U OOpaTHyK IIPONOPIHO-
HaJIbHBIC 3aBUCUMOCTH, UX I'pa-
¢ukn. 'unepbona.

OnuchIBaTh XapaKTep HU3MCHCHUS OI[HOfl BCJIMYHWHBI B
3aBUCHUMOCTH OT U3MCHCHMUS I[pyI‘Oﬁ.

I'papux ¢yHkuun y = Xx°
DyHKIUM Y = X2, Y = X3,
Yy = Xx, Yy = |x], rpadugeckoe

pellcHUEe YpaBHEHUH U CUCTEM
ypaBHEHUI

Pacno3HaBaTh Bubl n3ydaeMslx ¢yHKOuH. [HoKa3sbl-
BaTh CXeMaTHU4YeCKH TOJIO)KEHNE Ha KOOPAWHATHOI IUIO-
ckoctH TpapukoB (GyHKIUU BHma: Yy = X2, Yy = X,
y= x,y =[xk

Hcnosb30BaTh QyHKOMOHA/IBbHO-rpaduyeckue mpej-
CTaBJIEHUS UTS pelICHUsS U NCCIICIOBAHUS ypaBHEHUH 1
CHUCTEM ypaBHEHUIL.

IIpuMeHATH HUPPOBBIE pecypcChl UL IOCTPOSHHS T'pa-
¢ukoB pynKIMIT

IloBTOpEHue
M 0000611eHHEe
(6 4)

TToBTOpEHHE OCHOBHBIX HMOHSTHIH
U METOJOB KypcoB 7 1 8 KJ1accos,
00o001enne 3HaHUHU

Bbi6MpaTh, IPUMEHSATh, OLLEHUBATh CIIOCOGBI CPAaBHCHMUS
4qHcell, BBIYHCICHHUH, NpeoOpa3oBaHUN BBIpAKEHHH, pe-
LLICHUS] YPaBHEHUH.

OcymecTB/JIATh CAMOKOHTPOJIb BBIIOJIHAEMbIX JEHCTBUM
W CaMOIIPOBEPKY pe3yJbTaTa BBIYHCIICHHH, Mpeodpaso-
BaHUM, MOCTPOSHUH.

PemaTh 3aJa4y U3 peasibHOM »KU3HHU, IPUMEHATDb MaTe-
MAaTH4YC€CKHUE 3HaHUA I PpeHIeHus 3aaad W3 Jpyrux
MPEJIMETOB.

Pemath TekcTOBBbI€ 3aJa4H, CpaBHHBATh, BbIGHUPATh
CHOCOGBI pEelIcHUS 3aa49n

9 KJIACC (102 uaca) AJITEBPA

HasBanue
pasgena (TeMbl)
Kypca (4ucjI0 4acoB)

OcHOBHOE coaepiKaHue

OcCHOBHBIE BHU/AbI N€eATE/JIbHOCTHU 06yqalomnxc;1

Yucsa ¥ BbIYHC-
JieHusA. /leicTBU-
TeJIbHbIE YHC/Ia
(99)

PanmonanbHble yncia, uppanm-
OHaJIbHbIC YHCJIAa, KOHEYHBIC M
OECKOHEUYHBIC IECSITUYHBIE JPO-
6u. MHOXECTBO JeHCTBUTEIIb-
HBIX YHCEJI; JCUCTBUTEIIBHBIC
4ypcila Kak OECKOHEUYHbIC Jecs-
THUYHBIC NpoOu. B3aumMHO omHO-
3HaYHOE COOTBETCTBHE MEXKIY
MHOYECTBOM  JI€CTBUTEIBHBIX
YHMCEJ U MHOXXECTBOM TOYEK KO-
OpAMHATHOMN NPSIMOM.
CpaBHeHUE IEHCTBUTEIBHBIX Y-
cet, apudmMeTndecKue JISUCTBUS
C JIECTBUTEIBHBIMH YHCIIAMMU.
TTpubnrmxéHHOEe 3HAYCHUE BEIIH-
YHMHbI, TOUHOCTb IIPUOJIMIKEHHUS.
Okpyrienue yucen. [pukuaka n
OLIGHKA pPe3yJIbTaTOB BBbIYHUCIIC-
HUU

PasBuBaTh NpeAcTaB/JeHUA O 4YHCIaX: OT MHOXECTBA
HATYpPJIbHBIX YHCEJ] O MHOXXECTBAa JIEHCTBUTEIIBHBIX
qHCe.

O3HaKOMMTBCA C BO3MOXKHOCTBIO MPEJACTABICHUS JSH-
CTBUTEJILHOTO YHCJIa KaK OECKOHEYHOM AeCATUYHON Apo-
OU, IPUMEHATD JECITUYHbIC TPUOJIMIKSHUS PAIIMOHAJIb-
HBIX 1 UPPALMOHAIBbHBIX YUCE.

H306pakaTh ACHCTBUTEIIBHBIC YUCIIA TOYKAMHU KOOPJIH-
HATHOM MIPsSIMOM.

3anuceIBaTh, CPaBHUBATh U YNOPAAOYMBATB JCHCTBH-
TCJIbHBIC YHClia.

BBINOJIHATB, coYeTasl yCTHbIE U NMMCBMEHHBIE NPUEMBI,
apudmMeTndecKue AeNCTBUA C pPallOHAIBHBIMHU YHCIIA-
MH; HAXOAUTb 3HAUYCHUS CTEIICHECH C IIEJILIMM IT0Ka3aTe-
JISIMA WU KOpHCﬁ; BbBIYMCJ/IATDb 3HAYCHUSI YHMCJIOBBIX BbI-
pakeHUN.

IMosyyuTs NIpeacTaBJI€HUE O 3HAYMMOCTH JIeHCTBUTEIIb-
HBIX YHCCJI B HpaKTquCKOﬁ ACATCIIbHOCTH YC€JIOBCKA.
AHa/M3UpOBaTh U JeJaTh BbIBOJbI O TOYHOCTH NPHUOIIHU-
KECHUA HeﬁCTBHTeHBHOFO qucJia Ipyu peuIeHUuu 3aaa4.
OKpYIJIATh IeCTBUTEIbHBIC YKCa, BbINOJHATb NPH-
KHMJKY pe3yJibTaTa BBIUUCICHUHN, OLL€HKY 3HAaYCHHUH 4uc-
JIOBBIX BBIPA>XCHUMU.

3HAKOMUTBCA C UCTOPHMEN pa3BUTHS MAaTEMaTHUKH

YpaBHeHua

U HepaBeHCTBa.
YpaBHeHua

C OJHOM
nepeMeHHOI
(14 4)

JIunelinoe ypaBHenue. Peunienue
ypaBHEHUMH, CBOAAIINXCSA K JIH-
HEHHBIM.

KBagpatnoe ypaBHenue. Pemie-
HUE ypPaBHEHHI, CBOJSAIINXCS
K KBaJpaTHBIM. BukBanpaTHbIe
YpaBHEHUSI.

ITpumeps! penieHust ypaBHEHUN
TpEeThel U YETBEPTON cTeneHeun
pa3IoKeHNEeM Ha MHOXKHUTEIIH.
Permienve  apoOHO-paliOHAIb-
HBIX YpaBHEHHUH.

Pemenne TekcToBBIX 3a71a4 anre-
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OcBauBaTh, 3allOMMHaTh M NPUMEHATh rpadudeckue
MEeTOAbI IPU PELIEHUHU YPAaBHEHUI, HEPABEHCTB U UX CHU-
CTeM.

Pacno3HaBaTh 1eJble U IpOOHBIC YpaBHEHHUS.

PemaTh JIMHelHble U KBaJpaTHble yPABHEHU:A, ypaBHe-
HUS, CBOSIIINECS K HUM, IPOCTEUIINE APOOHO-parino-
HaJIbHBIE YPaBHEHUSI.

IIpeasiaraThb BO3MOXHBIE CITOCOOBI PEIICHUS TEKCTOBBIX
3aj7a4, 06CYKAaTh UX U pellaTh TSKCTOBbIC 3aJa4l pas-
HBIMH CITOCOOaMMH.

3HAKOMUTBCA C UCTOPHMEN pa3BUTHS MAaTCMaTHKH




6pa1/1qe CKHUM METOAOM

YpaBHeHua

U HepaBeHCTBa.
CucremMbl ypaBHe-
HUA

JIuHeliHOe ypaBHEHHUE C IBYMs
TIEePEeMEHHBIMU U €ro rpaduk.

Cucrema NBYyX JIMHEHHBIX ypaB-
HEHUI ¢ ABYMsl IIEPEMEHHBbIMU U

OcBaMBaTh U NMPUMEHATb NPHUEMBI PEHICHUS CHCTEMBI
BYX JMHEHHBIX YpaBHEHHH C ABYyMs NEPEMEHHBIMU U
CHUCTEMBI ABYX YpPaBHEHHUH, B KOTOPBIX OJHO YpaBHEHUE
HE SIBJIACTCS JIMHEUHBIM.

(14 4) e¢ pewmenue. Pemenue cucrem Hcnosb3oBaTk GyHKIMOHAJIBHO-TpadUISCKUEe  TIpe.-
IBYX ypaBHEHUH, OHO U3 KOTO- CTaBJICHUS ISl pellleHUs1 U MCCJIeA0BaHusl ypaBHEHUHA 1
pPBIX IUHEHHOE, a IPYyTroe — BTO- CHUCTEM.
poil creneHu. AHa/IM3UpPOBaTh TEKCThI 3aa4, peliaTh ux anredpande-
I'paduueckast wmHTEpHIpeTAITNS CKHM CIIOCOOOM: MepexXoAMThb OT CIOBECHOW (opmymu-
CHUCTEMBI YpaBHEHHH C JIBYyMs POBKH YCJIOBHS 33JladM K alreopandecKoil MOJeIH my-
HepEeMEeHHBIMH. TEM COCTaBJICHHSI CUCTEMBI ypaBHSHU; pelllaTh COCTaB-
Pemenne TekcTOBBIX 3a1a4 anre- JICHHYIO CUCTEMY YpaBHEHUI; HHTEpPNPeTUPOBATh pe-
Opan4ecKuM CIIocoOoM 3yJIbTaT.

3HAKOMUTBLCS C UCTOPHUEN pa3BUTHS MaTeMaTHKH

YpaBHeHus UuciioBele HEpaBEeHCTBA W HX YuTaTh, 3aIMCBIBAaTh, IOHMMATh, HHTEPNPETUPOBATh

Y HepaBeHCTBa. cBOICTBA. HEPaBEHCTBA; UCITOJIE30BaTh CHMBOJIMKY U TEPMHHOJIOTHIO.

HepaBeHcTBa JIuneliHble HEpaBEHCTBA C OJHOU BbINOJIHATB MPeoOpa30BaHus HEPABCHCTB, HUCMOJIb30BaTh

(16 4) TIEpEeMEHHOH U UX pelIeHUE. JUTST IpeoOpa30BaHMUsI CBOMCTBA YHCIOBBIX HEPABEHCTB.
CurcTeMbl TMHEHHBIX HEpaBEHCTB Pacno3HaBaTh JIMHEHHBIE U KBaJpaTHBIE HEPABEHCTBA.
C OJIHOM MepeMEeHHON U UX pelie- PewmiaTh JMHEeHbIE HEPABEHCTBA, CUCTEMBbI JIMHEHHBIX
HUE. HEPaBEHCTB, CHCTEMbI HEPABEHCTB, BKIIOYAIOIINX KBa-
KBanpartHbele HepaBeHCTBA U UX JIpaTHOE HEPaBEHCTBO, W PEIIaTh UX; 06CYKAATh IOITy-
penreHue. YEeHHBIC PELICHHUS.

I'pacdprueckas HHTEPIPETAINS H306pakaTh pelieHne HepaBeHCTBA M CUCTEMBI Hepa-
HEpaBeHCTB W CHCTEM Hepa- BEHCTB Ha YHCIIOBOH IPsIMO, 3alIMCbIBATh pPEIICHUE C
BEHCTB C JIBYMsI IEpEMEHHBIMU ITOMOIIIBIO CHMBOJIOB.
PemiaTh KBaJpaTHbIC HEPABSHCTBA, UCITOJIB3YsI rpadude-
CKHE TIPEJICTaBIICHUSI.
OcBaMBaTh U NPHUMEHATb HEPaBEHCTBA INPHU PEIICHUU
pa3MYHBIX 3aJa4, B TOM YHCIIE MPaKTHKO-OPHUEHTHPO-
BaHHBIX
dyHkuun KBagparnunas ¢dynkous, 8 Pacno3HaBaTh BUIbI M3ydaeMbIX (QYHKIHIl;, UJIJIIOCTPU-
(16 4) rpacduk u csoiicta. [Tapabomna, pOBaTh CXeMaTH4eCKH, OOBSACHATD PacloJIOKCHUEe Ha

KOOPIMHATHI BEPIIHHBI apabo-
JIbI, OCh CHMMETPHH I1apaboIIbl.
CreneHuble (PYHKIHMU C HATY-
PaJIbHBIMH OKa3aTeJsiMi 2 U 3,
uXx rpauKa U CBOMCTBA.
I'pabuku  dynxumit: y = kx,
y=kx+b y=", y=a
x

y=at,y= xy=Ix]

KOOPJIMHATHOW IIJIOCKOCTH TIpaduKoB (GyHKIUN BHIA:

y

Y = X, Y =IX] B 3aBUCHUMOCTH OT 3Ha4eHUU Kod>(u-
LIMCHTOB; ONKCHIBATh MX CBOMHCTBA.

Pacno3HaBaThb KBaJpaTHYHYIO (QYHKIHUIO 110 (popmyIie.
IIpuBOAUTH NNPUMePHI KBAJIPAaTUYHBIX 3aBUCUMOCTEH 13
peasbHOM KHU3HHU, (PU3UKH, TEOMETPHH.

kx,y=kx+b,y:—k,xy=ax2,y=ax3,

BbIABJAATB U 000011aTh 0OCOOEHHOCTH rpadrKa KBaJipa-
TU4HOM GyHkMu Yy = ax’® + bx + c.

CTpoUTh ¥ U306paKaTh CXeMaTU4YeCKH rpaduku KBaapa-
TUYHBIX (QYHKIMIHA, 3aJaHHBIX (GOpMyJIaMH BUIA Y = ax?,
y=ax’* + qy =alx + p)>y =ax’* + bx + c.
AHa/IM3UPOBaTh U NPUMEHSATh CBOMCTBA H3YyYCHHBIX
GYHKIHH UISI UX TOCTPOCHHSI, B TOM YHCIIE C MOMOIIBIO
HU@PPOBBIX PECYpPCOB

YucsoBble nmocsje-
A0BaTEJIbHOCTH
(15 v)

IlonsiTue wmcnoBoil mociegoBa-
TEJIBHOCTH.

3agaHue  IOCIEI0BaTEIbHOCTH
peKyppeHTHOU  QopmyJioin U
dopmyItoi n-ro wieHa.
Apudmernyeckasi U TEOMETPH-
yeckasi Tiporpeccur. PopmMyJibl
n-ro wieHa apuMETHYSCKON H
TeOMEeTPHUYECKOM nporpeccui,
CYMMBI HEPBBIX 1 UJICHOB.
Wzobpakenne wwieHOB apudme-
TUYECKOM U TI'E€OMETPUUECKOU
Oporpeccuii TOYKaMM Ha KOop-
JUHATHOU INIOCKOCTH.
JInHelHbId U SKCHOHEHLNAIb-
HBIN POCT.

Cno>XHBIE TTPOLIEHTHI

OcBauBaTh U NPHMMEHATH MHJICKCHbIE OOO3HAYCHMS,
CTPOMTBL peyeBble BbICKA3bIBaHUS C HCIOJIb30BAHUEM
TEpPMHUHOJIOTUH, CBSI3aHHOM C TMOHSTHUEM I10CIE0BATElb-
HOCTH.

AHanu3supoBaTh (GopMylly N-TO 4YjeHa MOCIEI0BATEIb-
HOCTH WJIH PEKYPPEHTHYI0 (popMyily U BBIYMCATD YWICHbI
I1OCJIeI0BATEIBHOCTEH, 3aJaHHBIX STUMH (HOPMYJIaMHU.
YcraHaB/IMBaTh 3aKOHOMEPHOCTb B IIOCTPOEHHUH MOCie-
JIOBAaTEIbHOCTH, €CIIM BBIMHCAHBI MEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3HaBaTh apudMETHYSCKYIO M TI'€OMETPHYECKYIO
IIPOrPECCHH NIPU PA3HBIX CITOCOOaX 3aaHMs.

PemraTsb 3aaun ¢ HCOIB30BaHUEM (GOPMYJ N-TO WieHa
apu(PMeTHIECKONH U reOMETPUUECKON MPOTrPecCHii, CyMm-
MBI HIEPBBIX 11 YJICHOB.

H306pakaTh WICHBI MOCJICI0BATCIBHOCTH TOYKAaMH Ha
KOOPJIMHATHON TIJIOCKOCTH.
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PaccmaTpuBaTh NpUMepshI NPOILECCOB U sIBJIEHUH u3 pe-
aIBLHOW >KWU3HU, WILTFOCTPUPYIONINE U3MEHEHUE B apud-
METHYECKOH IIPOrpeccHH, B T€OMETPHYECKON Iporpec-
CUH; HU300paKaTh COOTBETCTBYIOIIHE 3aBUCHUMOCTH Tpa-
uuaecku.

PemaTh 3aa4u, CBA3aHHBIC C YHCJIOBBIMH ITOCIIEIOBA-
TEIIFHOCTSIMU, B TOM YHCJIE 33J[a4d U3 PEaJIbHON >KU3HHU
C UCIIOJIb30BaHUEM HU(PPOBBIX TEXHOJIOTHH (IIEKTPOH-
HBIX TaOJUIl, TpaPUIECKOTO KaJBKYyJISITOpa U T.IL.).
PemiaTh 3a7aun Ha CIIOKHBIE MPOLIEHTHI, B TOM YHCIIE
3aaul W3 peajbHOH IIPaKTUKH (C HCIIOJIH30BaHHUEM
KaJIBKYJISITOPA).

3HAKOMUTbCS C UICTOPUEN Pa3BUTHS MaTEMaTHUKHU

IloBTOpEHMUe,
00600611IeHHE,
cucTeMaTu3anms
3HaHUM

(18 4)

Yucsa ¥ BbIYUC/IEHUs (3a1UCh,
CpaBHEHUE, ACHUCTBUS C NEHCTBU-
TENBLHBIMUA YHCJIAMH, YHUCIJIOBas
npsimMasi; TPOICHTHI, OTHOIIIES-
HUsI, TIPONOPIINN; OKpYTIJICHHE,
MPUOJIMKCHUE, OICHKA; pele-
HHUE TEKCTOBBIX 3aja4d apudme-
THYECKHM CITOCOOOM)

OnepupoBaTh NOHATUAMM. MHOXKECTBO, II0OJMHOKECTBO,
olepaliy HaJ MHOXKECTBaMH; MCHOJIb30BaTh rpadude-
CKO€ IIPEJICTABIICHUE MHOKECTB ISl ONHCAHHUs peayb-
HBIX IIPOLIECCOB U SIBJICHUM, IIPU PELICHUH 3aJa4 U3 Ipy-
TUX Y4eOHBIX ITPEIMETOB.

AKTya/u3UpoOBaTh TEPMHUHOJIOTHI0O U OCHOBHBbIE Jeli-
CTBHUs, CBfA3aHHbIE C YMCJAMHM. HATypaJIbHOE YUCIIO,
MPOCTOE M COCTAaBHOE 4YHCIIA, ACIMMOCTH HaTypabHBIX
4YHcell, NMPHU3HAKK JEIUMOCTH, II€JI0€ YHCIO, MOMYJb
qpciia, OOBIKHOBEHHAs! W JIeCSITUYHAs IpoOM, CcTaHmaprt-
HEBIH BUJI 9HCIIa, apuPMETHIECKNH KBaAPAaTHBIA KOPEHb.

BBINOJIHATBL JeHWCTBUs, CPAaBHUBATh U yNOPS/J04YUBATh
YHUclla, MPEACTABIATh YHCJIA HAa KOOPAMHATHOH MNPSIMOH,
OKPYIJISITh YHCJIA; BBINOJIHATB NPUKUAKY M OLEHKY pe-
3y/bTaTa BBIYUCICHHH.

PemiaTh TEKCTOBbIE 3aJa4H1 apU(pMETHIECKUM CIIOCOOOM.
PemaTh npakTU4YecKue 3aJa4M, couepiKaliie MpOoLeH-

TBI, JOJIA, YacTH, BBIPAKAIOIINE 3aBHCHUMOCTH:  CKO-
pocTb — BpeMsi — paccTOsiHHe, I[eHa — KOJIude-
CTBO — CTOMMOCTb, 00bEM paboOThl — BpemMsi — IIPO-

HU3BOJUTEIIBHOCTh TPY/a.
Pa36upaTp peasibHblC )XU3HEHHbIE CUTyaluu, GOpMyJIn-
POBaTh UX Ha sI3bIKE MATEeMaTHKH, HAXOAUThb pCIICHHE,
IIPUMEHSSI MaTeMaTHUYeCKUiH anmnapar, HHTepnpeTHpo-
BaTh pe3yJbTaT

Anre6panyeckue BbIPa)KeHUsI
(peobpa3zoBanue  anreOpaunye-
CKHX BBIP@KCHHUM, TOMYCTHMBIC
3HAYCHMUS)

OnepupoBaTh NOHATHUAMM: CTCIICHB C IICJIBIM [T0Ka3aTe-
JieM, apu(PMeTHYeCKHil KBaJpaTHbII KOpPEeHb, MHOTO-
4jieH, ajareOpandeckass 1poOb, TOMKIASCTBO.

BbINOJ/JIHATH OCHOBHbIE AEHCTBUA: BBIIIOJIHATH PACUETHI
no ¢gopmysiaM, nMpeodpa3oBbIBaTh ILEble, IPOOHO-paIH-
OHAJIbHBIC BBIPAXKEHUS U BBIPAXKEHUS C KOPHSIMH, pea-
JIN30BBIBAaTh PA3JI0KEHUE MHOTOYJIEHA Ha MHOXHUTEIH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBa-
JIpaTOB WU KBaJipaTa CyMMBblI U Pa3HOCTH; HaXOIWUTh J10-
IIyCTUMBbIE€ 3HA4YCHUs MEPEMEHHBIX Il JPOOHO-paINo-
HaJIbHBIX BBIPAXKCHUI, KOpPHE.

MopaeupoBaTh ¢ NOMOIIbIO (HOPMYII peajbHble Mpolec-
CBhI U SIBJICHUS

DPyHKI MU (TIOCTPOCHUE, CBOM-
CTBa M3YyYECHHBIX (QYHKIHH; rpa-
(uueckoe pelieHue ypaBHESHUM
U UX CHUCTEM)

OnepupoBaThb NOHATHUAMU: GyHKIUs, rpaduk QyHK-
LUH, HyTH QYHKIIUN, TTPOMEKYTKH 3HAKOITOCTOSIHCTBA,
HIPOMEXYTKH BO3pacTaHUsl, yObIBaHUsI, HAUOOJIbIIIEE U
HaVMEHbIIIee 3HAYCHUST (PYHKIIHH.
AHa/M3upoBaTh, CPAaBHUBATh, OGCYXJAAThb
(yHKIHN, CTPOUTH UX rpadUKH.
OnepupoBaTh NOHATHSMM:. TNpsiMas MPOMOPLHUOHATE-
HOCTh, OOpaTHasi MPOMOPLUHOHAIBHOCTD, JIMHEHHAs
yHKIMsA, KBagpaTu4dHas (QyHKIHs, Mapaboia, THIep-
Oouna.

Hcnosb30BaTh rpaduKM 1is OnpeaesaeHus: CBOHCTB,
MIPOLIECCOB M 3aBUCHMOCTEM, JUUIsl pEIlIeHHs 3a71a4 U3 ApY-
TUX y9eOHBIX MPEIMETOB U PEanbHON KU3HU; MOLEJIH-
POBaThb C MOMOIMIBIO TpadUKOB peajbHbIe MPOIECCH U
SIBJICHUSI.

BeipaxkaTh GOpPMyJIaMM 3aBHCHMOCTH MEXIY BEITHUYH-
HAMH

CBOICTBa
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7 KJIACC (68 uacoB)

I'EOMETPUSA

HasBanue
pasaena (Temsl)
Kypca (4ucJI0 4acoB)

OcHOBHOe cojepKaHue

OCHOBHBIE BU/IbI
JAesITeJIbHOCTH 06 Y4aIoINXCs

IIpocTeiimue
reoMeTpu4yecKue
durypni

MU UX CBOJCTBA.
H3mepeHue
reoMeTpu4YeCcKux
BeJIMYMH

(14 9)

IIpocreiimme reomerpuyueckue oOb-
€KThl: TOYKM, MHOpsIMBbIC, Jy4dd U
YIJIbl, MHOI'OYT'OJIBHUK, JIOMAHasl.
CMe)XHbIE U BEpTHKAJIBHBIE YTIIBL.
PaGora c npocTeimmmu geprexamMH.
N3MmepeHue JIMHENHBIX U YIJIOBBIX
BEJIMYNH, BBIYUCIICHHUE OTPE3KOB U
YTJIOB.

ITepumerp u mmomans ¢uryp, co-
CTaBJICHHBIX U3 IIPSIMOYIOJIbHUKOB

PopMy/SIMPOBATh OCHOBHBIE INOHSTHS U OIpeese-
HUSL.

Pacno3HaBaTh n3y4ueHHbBIE TeOMETPUISCKHE (DUTY-
pBl, onpeAesiATh HUX B3aUMHOE pAacCIOJIOXKEHUE,
BBINOJIHATD 4epTEXK 110 YCIOBUIO 3a1a4U.
IIpoBOAUTE npocTEiiINE IIOCTPOCHUSI C IIOMOILIIBIO
UPKYJIIST U JTHHEHKH.

HN3MepATh nuHEWHBIE W YTJIOBBIE BEJIWYHUHBI T€O-
METPHUYECKUX U IIPAKTHIESCKUX OOBEKTOB.
OnpeaesaTh «Ha IJa3» pa3Mepbl PEUTBHBIX 00b-
€KTOB, IPOBOAMUTH I'pyOyIO OIICHKY HX Pa3MepOB.
PemaTh 3a1aun Ha BBIYMCIICHUE JUIMH OTPE3KOB U
BEJIMYUH YyIJIOB.

PemaTh 3a1aun Ha B3aMMHOE PacCIIOJIOXKEHHUE I'eo-
MeTpHYIECKUX pUryp.

I[IpoBOoAUTH KiTacCU(DUKANHNIO YTIIOB, BBIYUCIATH
JIMHEWHBIE W YTJIOBBIC BEJIIMYMHEI, IPOBOAUTH He-
00XOIMMBIE JOKa3aTeIbHBIE PAaCCy XICHUS.
3HAKOMUTBLCS C MICTOPHMEN pa3BUTHSI T€OMETPHH

TpeyroabHuKH
(22 4)

TToHsiTne O paBHBIX TPEYrOJIBHUKAX
W TIEPBUYHBIE TPEJCTABICHUS O PaB-
HBIX (KOHTPYSHTHBIX) ¢durypax. Tpu
NpU3HaKa pPaBEHCTBA TPEYTOJIbHU-
KOB.

TTpu3Haku paBeHCTBA MPSIMOYTOJIb-
HBIX TPEYTOJIbHUKOB. CBOHCTBO Me-
JIMaHbl MPSIMOYTOJIBHOTO TPEYIroJib-
HUKA.

PaBHOOEApeHHBIE 1 PaBHOCTOPOH-
HHME TpPEYTOJNbHUKHU. I[lpusHaku u
CBOMCTBa pPaBHOOENPEHHOrO TpEy-
TOJIBHUKA.

ITpoTuB Ooublieii CTOPOHBI TpEy-
TOJIBHUKA JIEKUT OOJIBIINI yTOJI.
IIpocTreiie HepaBeHCTBA B reoMe-
Tpuu. HepaBeHCTBO TpeyroiabHHUKA.
HepaBencTBo 1o0MaHOMH.
IIpsiMOyTOJIBHBIN TPEYTOIBHUK C
yriiom B 30°.

TlepBble MOHATHS O JIOKa3aTEIb-
CTBax B I'€OMETPHUH

Pacno3HaBaTh napel paBHBIX TPEYTrOJIBHUKOB Ha
T'OTOBBIX "UE€pTE)KaAX (C YKa3zaHUuEM HpI/I3HaKOB).
BBIBOAUTH CleACTBUSI (PAaBEHCTB COOTBETCTBYIO-
X 3HeMeHTOB) U3 PaBCHCTB TPCYI'OJIBbHHUKOB.
PopmMysIMpOBaTh OINpPEJCIICHHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOT'O, IPSIMOYTOJILHOT'O, PaBHOOEIpEH-
HOI'0, PaBHOCTOPOHHET'O TPEYrOJILHUKOB; OHCCEeK-
TPUCHI, BBICOTHI, ME€AUAHbI TPCYI'OJbHHKA, CEpPC-
JIMHHOI'O IEPHEHIMKYJIApa OTpe3Ka; IepuMeTrpa
TPEYroJIbHHUKA.

PopMySIMPOBATh CBOWCTBAa W MPU3HAKH paBHOOE-
JIPEHHOT'O TPEYTrOJbHHKA.

CTpOMTB uepTe)KH, peliaTh 3a4a4H C IOMOIIBIO Ha-
XOXKICHHSI PABHBIX TPEYTrOJIbHUKOB.

IIpUMEeHATHb IIPU3HAKN PABEHCTBA MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB B 3aJadax.

Hcnoap3oBaThk nuppoBbie pecypchl AJAs UCCIeH0-
BaHUA CBOHCTB U3y4yaeMbIX (HUTYD.

3HAaKOMUTBCA C MICTOPUEN Pa3BUTHUS T€OMETPUH

Ilapa/iienbHbIE
npsiMble, CcymMMa
YIJIOB TPEYroJbHHKa
(14 4)

ITapansienpHble OpsIMbIE, UX CBOMN-
ctBa, llareii mocrynar EBkiunna.
Haxkpect nexanine, COOTBETCTBEH-
HbIE M OJITHOCTOPOHHHME YTJIbI (0Opa-

PopmMysIMpoOBaTh NOHATHE NapaAJUICIIbHBIX MPsi-
MbIX, HAXOJUTb NPAKTHUYECKHE MTPUMEPBI.
H3y4aTh cBOIiCTBa yIJIOB, 0OPa30BaHHBIX IIPH IIe-
peceueHN napajuleJbHbIX MPAMBIX CEKYILIECH.

30BaHHBIE MPU MEPECEYSHUN Iapai-
JICTBHBIX OPSIMBIX CEKYIIEH).
IIpusHak nmapayuIeIbHOCTH MPSIMBIX
4epe3 paBEHCTBO PACCTOSHUM OT TO-
4YeK OJHOI MPSIMON 10 BTOPOM Ipsi-
MOH.

CyMMa yTrioB TPEyrojibHHUKA U MHO-
TOyTrOJIbHUKA.

Buenrnue yrabsl TpeyroisHUKa

I[IpoBOoAUTHL JAOKa3aTeJbCTBA MapaJUIeIbHOCTH
IBYX TIPSIMBIX C IOMOIIBIO YIJIOB, 0O0pa30BaHHBIX
[P TIEPECEUCHUN ITHUX IPSIMBIX TPETbed MPSIMOIi.
BBIYUCIATH CyMMY yIJIOB TPEYyTOJIbHUKA U MHOTO-
YrOJIbHUKA.

HaxoauTh uucioBble W OyKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPHUYCSCKHUX 3a/1adaX C UCIIOJIb30BaHH -
€M TeOopeM O CyMMe YTJIOB TPEYroJIbHUKA U MHOTO-
YT OJIbHUKA.

3HAKOMUTBCSI C UICTOPMEN pa3BUTHsI T€OMETPHH
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OKpyKHOCTb

U KpYT.
lF'eomeTpuyeckue
MOCTPOEeHUs

(14 4)

OKpy>XHOCTB, XOPJIbl U THAMETPHI,
ux cBoicrBa. KacarensHast K OKpyx-
HOCTH. OKPY>KHOCTH, BITMCAaHHASI B
yroi. ITousitue o 'MT, npumenenue
B 3aJayax. buccekrpuca u cepeiuH-
HBbIIl NEPHEHAUKYJISIP KaK I'eoMe-
TPUYECKHE MECTa TOYEK.
OKpy>XHOCTh, ONHCaHHAsT OKOJIO
TpeyrojbHUKa. Brimcannas B Tpey-
TOJIBHUK OKPY>KHOCTb.
IIpocreiimue 3a1aun Ha HOCTPOCHUE

dopmyMpoBaTh OnpeAe/ieHUsi: OKPYKHOCTH, XOp-
JIbl, JUAMETpa M KacaTeJIbHOW K OKpykHocTh. W3-
y4yaTh UX CBOWCTBa, NMPU3HAKH, CTPOUTH YCPTCIKHU.
HccnenoBaTh, B TOM 4ucliec MCHOJIb3Ys HHUPPOBbIE
pecypchbl: OKpY>KHOCTh, BIUCAHHYIO B YIOJI; IICHTP
OKPY>KHOCTH, BIUCAHHOW B YTOIl, PAaBEHCTBO OTpPE3-
KOB KacaTeIbHBIX.

Hcnoab3oBaTtb MeToA ' MT misa noka3aTebCcTBa
TEOpEM O TEePECCUYCHUN OUCCEKTPHC YTIIOB TPEY-
TOJILHUKA U CEPECAUHHBIX TEPICHINKYISIPOB K CTO-
poHam TpeyroJibHuka ¢ nomoiuso I'MT.
OBJ/1afieBaTh NOHATUSIMM BIIMCAHHON M OIIMCAHHOM
OKPYKHOCTEH TPEyroJIbHHKA, HAXOAUTb IICHTPHI
3TUX OKPY’KHOCTEH.

PemiaTh ocHOBHbBIE 3aa4YM HA NOCTPOEHUeE: yria,
paBHOTO JaHHOMY; CEPEIHMHHOIO IEPIICHIUKYJISIpa
JAHHOT'O OTpe3Ka; NPsSIMOM, MpOXOoasiieil uepes
JTaHHYIO0 TOYKY W NEpICHINKYJSIPHON TaHHOM TIpsi-
MOM; OMCCEKTPUCHI JAHHOT'O YTJIa; TPEYTOJILHUKOB
O PA3JIMYHBIM DJICMCHTAaM.

3HAKOMUTbCS C UICTOPUEN pa3BUTHS F€OMECTPUU

IloBTOpEHME, 0606-
eHne

3HAaHUH

(44)

TToBTOpeHne m 0000IIIEHNE OCHOB-
HBIX TOHSITHH U METOIOB Kypca
7 xitacca

Pemarsb 3aJavYM Ha IIOBTOPECHUEC, UIIIFOCTPUPYIO-
e CBA3HU MCXKY pa3JIMYHbIMU HaCTsIMU Kypca

8 KJIACC (68 1acos)

I'EOMETPUA

HasBanue
pasgena (TeMbl)
Kypca (4ucjI0 4acoB)

OcHOBHOE coaepKaHue

OCHOBHBIE BU/bI
JAeATe/IbHOCTH 06y4alonxcs

YeTbIpEXyroIbHUKHA
(12 4)

ITapanienorpamMm, ero nNpusHaku 1
cBoiicTBa. YacTHbIE cily4yau mapaji-
JICJIOrPaMMOB (IPSIMOYTOJIBHUK,
poMO, kBampar), UX HOPHU3HAKU U
cBoiicTBa. Tpanerus. PaBHoOoOKast u
NPSIMOYTOJIbHAsI TPACIIUH.

Y asoenne menuansl. LlenTpansHas
CUMMETpPUS

H306pakaTh 1 HAXOAMUTb Ha YEPTE)KAX YETHIPEX-
YIFOJIBHUKH Pa3HBIX BHUIOB M HUX 3JIEMEHTHI.
dopmy/IMpoBaTh onpejesieHUA: napauiesnorpamma,
NpSAMOYTOJIbHUKa, poMOa, KBajpaTa, TpaneunH,
PaBHOOOKOH Tpanenuu, NpsiMOyTroJIbHON Tpanennu.
JloKka3bpIBaTh U MCHOJIb30BaTh NPU pelIeHUH 3a4a4
NPU3HAKU M CBOWCTBA: IapajuliesiorpaMma, Mpsmo-
YroJIbHMKa, pomba, KBajapara, TpaleluH, pPaBHO-
OOKOI Tpaneuuu, MpsIMOYroJIbHOW TpareyH.
IIpUMeHATh METOJ, YABOCHHUS MEIHAHbI TPEyIOJib-
HHKA.

Hcnoib30BaTh 1M(POBBIC PECypPCHI ISl UCCIIEN0-
BaHUs CBOMCTB U3y4yaeMbIX GuUryp.

3HAKOMHUTBCA C MICTOPUEM Pa3BUTHUS T€OMETPUH

Teopema dPasneca
U TeopeMa O Mpo-
NMOPIMOHAbHBIX
oTpe3Kax, NoA006-
Hble TPEeYTroJbHUKHU
(15 4)

Teopema daneca u Teopema O Ipo-
MOPLMOHAJIBHBIX OTPE3Kax.
CpenHsisi JIMHMSA  TPEYTOJIbHUKA.
Tpaneuwusi, e€ cpeaHsst TUHUS.
TTponopumoHabHbIE OTPE3KH, I10-
CTpOSHHME YEeTBEPTOTO IPOIOPILIHO-
HaJILHOT'O OTpEe3Ka.

CBoliCcTBa LIGHTPAa Macc B TPEYrojib-
HUKE.

TTonoGuble  TpeyrosbHUKH. Tpu
npu3HaKa MoAo0Hsl TPEYTrOJIbHHUKOB.
IIpakTHyeckoe npuMeHeHne

IIpoBOAUTE NOCTPOEHHUA C IOMOILBIO LUPKYJIS U
JIMHEWKHU C UCIOJb30BaHuE TeopeMbl dajeca U Te-
OpeMbl O IPOIOPLHMOHAIBHBIX OTpe3KaX, CTPOUTh
4eTBEPTHIA MPONMOPHIUOHAIIBHBIN OTPE30K.
IIpoBOAUTE A0Ka3aTeJIbCTBO TOTO, YTO MEJUAaHBI
TPEYroJbHHUKA IIePEeCceKatoTCsl B OJTHOM TOUYKe, U Ha-
XOAHUTB CBs3b C IEHTPOM Macc, HAXOAUThb OTHOLIE-
HHE, B KOTOPOM MEIHaHbI JeJIATCS TOUYKOM UX Iepe-
CEUCHMUSI.

HaxoauTh 1no/100HbIe TPEYTOJBHUKH Ha T'OTOBBIX
YepTekax C yKazaHHEM COOTBETCTBYIOIIUX ITPU3HA-
KOB TTOZO0USI.

PemaThb 3afa4M Ha 1M0J00HBIC TPEYT'OJBHUKH C I10-
MOILIBIO CAMOCTOSTEIBHOTO TTOCTPOCHHS YepTeKei
W HAXOXKJICHUSI MTOJOOHBIX TPEYTOJILHUKOB.
IIpoBOAUTE AOKa3aTeJbCTBAa C HCIOJIb30BAHHEM
MPU3HAKOB MOI00HS.

JlokasbIBaTh TPH IIPU3HAKA [TOJIO0US TPEYTOJIbHU -
KOB.

IIpUMEeHATH NOJIyYCHHBbIC 3HAHUS NPU PELICHUHU
TeOMETPUUYCCKHUX M MPAKTHYECKUX 3a/1ad.
3HAKOMUTBCA C UICTOPUEN Pa3BUTHS TCOMETPHUH
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[Inomaakb.
HaxoxaeHue
miomaaen
TPEeyroJbHUKOB

U MHOTOYTOJIbHBIX
Juryp. nomaau
MOA0GHBIX GUTYP
(14 q)

ITorsitTne 00 oOMmIEH Teopuu MJIO-
Iaau.

DopMyBI AJTST TUIOMIAIN TPEYTOIb-
HUKa, rmapasuieiorpamma. OTHOIIEe-
HUE TUIOMIAJICH TPEYTOJLHHUKOB C
0o0mIMM OCHOBAaHHUEM WJIH OOMIEH
BBICOTOM.

OBJlaseBaTh NEepPBUYHBLIMU NpPeACTABJAEHUAMH 00
obuieil Teopun wiomanu (Mepsl), GopMy/IMpoBaTh
CBOMCTBa IUIOINAJH, BBIICHITH WX  HAIJISIAHBIN
CMBICIL.

BbIBOoAMTB (GOpMyJIbI IJIOLMIAIU [apajuiejorpamMmma,
TPEYroJIbHUKA, Tpareuuu u3 (GopmyJibl TUIOMIAIN
OPSIMOYTOJIBHHUKA (KBaJIpaTa).

Brruucnenue miomaneil CI0XKHBIX
¢uryp ugepes pazbueHre Ha 4acTH U
JIOCTpOCHHUE.

ITnomtanm ¢puryp Ha KierdaToii 6y-
mare.

ITnmomann momo6HBIX ¢uryp. BEeI-
YHuCIeHUE IuIom@aned. 3amaun  C
IpaKTUYEeCKUM cojepkanneMm. Pe-
mIeHHe 3a7ad C ITOMOIIBI0 MeToja
BCIIOMOTaTEJIbHOU ILIOIA U

BeIBOAUTB (DOPMYIIBI TUTOMIAIN BEIITYKIOTO Y€ THIPEX-
YTOJBHHUKA Yepe3 JUaroHaId ¥ yroJl MeK/ Ly HUMU.
HaxoauTtk mromanu Guryp, n3o00pakEHHBIX Ha
KJIeTdaTod Oymare, MCHOJIb30BaTh pa3OneHne Ha
YacTH U JOCTPOECHUE.

Pa36upaTh npuMepbl HCIOJIB30BAHMUS BCIIOMOTa-
TEJIBHON TUIOIMIAIH JJII PEeIIeHUs] TeOMETPHISCKUX
3ajau.

HaxoauTh ruromany nogqo0HbIX GUTYD.
BBIYMCIATH TUIONIAN PAa3IUIHBIX MHOTOYTOJIBHBIX
¢uryp.

PemaTh 3aa4M Ha IJIOIIA/Tb C TPAKTHIESCKUM CO-
JeprKaHueM

Teopema Iludaropa
4 HavaJsa
TPUTOHOMETPHUH
(10 4)

Teopema ITudaropa, e€ nokazareib-
CcTBO U npumeHeHue. OOpaTHas Teo-
pema ITudaropa.

OmpenienieHne TPUTOHOMETPUIECKUX
(pyHKIHMI ocTpOro yria, TPUroHOMe-
TPUYESCKHE COOTHOIICHUS B IPSIMO-
YTOJIBHOM TpeyrojibHuKe. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO.
COOTHOMICHUSI MEXIy CTOPOHAMH B
OPSIMOYTOIBHBIX TPEYTOJIBbHUKAX C
yriamu B 45° u 45°; 30° u 60°

JlokasbIBaTh TeopeMy llnudaropa, mcnoab3oBaTh
€€ B MPaKTUYECKUX BBIYMCIICHUSIX.
PopmMysIMpoOBaTh OINpECIIEHUs TPUTOHOMETpUYIe-
CKUX (yHKIHH OCTPOro yria, IpOBepATh UX KOp-
PEKTHOCTB.

BBIBOAUTEL TPUTOHOMETPUYECKHE COOTHOLICHUS B
NPsIMOYTOJILHOM TPEYTOJBHHUKE.

HccnepoBaTh COOTHONIEHHS] MEXAY CTOPOHAMH B
MPSMOYTOJIBHBIX TPEYroJIbHUKAaX € yriaamMu B 45° n
45°; 30° n 60°.

Hcnosap3oBaTk (GopMysibl NPUBEJCHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO [JIs1 HAXOXKIECHUs

COOTHOIICHHUH MEX1y TPUTOHOMETPUYECKUMH (PYyHK-
LUSIMH Pa3JIMYHBIX OCTPBIX YTJIOB.

IIpUMEeHATHb NOJIyYCHHbIC 3HAHUS U yMEHHS IIpH
pELICHUH MPaKTHYECKUX 3a1ad.

3HAaKOMUTBCA C MCTOPUEM Pa3BUTHUS TCOMETPUU

Yribl B OKpY»KHO-
cTi. BiucanHbie

U ONHCAHHbIE
4eThbIpexyroJbHUKH.
KacaTtenbHbIe

K OKPY>KHOCTH.
KacaHue oKpy>kHO-
cTen

(13 4)

BrircanHble ¥ LIGHTPAJIIBHBIC YIJIBI,
YroJl MeX1y KacaTeJIbHOU U XOpHAOH.
VIibel MeXy XOpJAaMHd U CEKyIIH-
MHU.

BrincaHHble U OnMCaHHbBIE YETHIPEX-
YIrOJIbHUKH, UX IPU3HAKU U CBOM-
ctBa. [IpumMeHeHne >THUX CBOHCTB
IIPU PELISHUH I'€OMETPUYESCKUX 3a-
nad.

B3aumHoe pacnosioxkeHue = ABYX
okpy>kHocTel. Kacanue oxpyxHO-
crei

PopmMyIMpOBaTh OCHOBHBIC OINpPEACIICHUS, CBSI3aH-
HbIE C yrJlaMH B Kpyre (BIHCaHHBIM YTOJI, LICH-
TpaJIbHBIA YTOJI).

HaXO,C[PlTb BIIMCAHHBIC YIJIBI, OIIMPAIOIIIUECa Ha O/~
HY Oyry, BBIYHCJAATD YIJIbI C IOMOIIBIO TEOPEMBL O
BIIMCAaHHBIX YIUIaX, TE€OPEMblI O BIIMCAHHOM 4YE€TbI-
PEXYTOJIBHUKE, TEOPEMBI O LIEHTPAJIBHOM YyIJIE.
HUccneaoBaTb, B TOM YHCJIC C IIOMOIBIO Lm(bposblx
PecypcoB, BOHCAHHBIE U OINMCAHHBIE YETBIPEX-
YIrOJIbHHUKH, BBIBOAMUTDb UX CBOMCTBA M IIPU3HAKU.
Hcnosib30BaTh 3TU CBOWCTBA U MPU3HAKU PHU pe-
LIECHUU 3aa4

IloBTOpEHUE, 0606-

IToBTOpEeHNE OCHOBHBIX IOHSATHI U

PemiaTpb 3aa4M Ha MMOBTOPEHUE, MILTIOCTPUPYIO-

HieHue METOHOB KypcoB 7 U 8 Kjaccos, IIHE CBA3HU MEXAY Pa3/IMYHBIMHU YacTsIMH Kypca
3HAHMUH 000011IeHrEe 3HAHUI
(449)
9 KJIACC (68 yacos) TEOMETPUSI
HasBaHue

pa3saena (Temsl)
Kypca (4HMc/I0 4acoB)

OcHOBHOeE cojepxaHue

OcHOBHBIE BU/bI
AeATEeJIbBHOCTU o6y'-1aloumxc;1

Tpuronomerpus.
TeopeMbl KOCHUHY-
COB M CHHYCOB.
PelieHyre TpeyroJb-

OmnpeeneHne TPUrOHOMETPHUUCCKUX
(yskmuit yrmos or 0° mo 180°.
KocuHyc 1 CHHYC NPSIMOTO M TYIIOTO
yria. Teopema kocuuycoB. (O6006-
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dopmMy/IMpoOBaTh omnpejeeHUs] TPUTOHOMETpUYe-
CKUX (DYHKIIUH TYIBIX U IPSIMBIX YTIJIOB.
BBIBOAMTD TCOpEeMY KOCHHYCOB M TEOPEMY CHHYCOB
(c pagnycoM ONMHUCAaHHOW OKPY>KHOCTH).




HHUKOB
(16 4)

mEHHAsT) TeopeMa CHHYCOB (C paau-
YCOM OIMCAaHHOM OKpy>kHOCTH). Ha-
XOXKJICHUE IUTMH CTOPOH Y BEJININH
YTIIOB TPEYTOJILHUKOB.

dopmyna mIomanay TpPEeyrojJbHUKA
gepe3 JB€ CTOPOHBI U yIroJll MEXIy
anvu. Popmyna muromaay 4YeThI-
pEXYTOJILHHKA Uepe3 ero JHuaroHajn
M YyTOJI MEeXIy HUMU.
IIpakTHyeckoe TpHUMEHEHHE JOKa-
3aHHBIX TEOpEM

PemaThb TpeyronbHUKH.
PemaThk npakTudeckue 3aaadd, CBOASAINUECS K Ha-
XOKJICHUIO Pa3JIMYHbBIX DJIEMEHTOB TPEYTrOJIbHUKA

IIpeo6pa3zoBaHue
noao6usi. Merpuue-
CKHE COOTHOIIEHUS
B OKPY>KHOCTH

Tlonsitie O MpeoOpa3OBaHUHU IMOJ0-
Oousl.
COOTBeTCTBeHHLIe DIJICMCHTBI HO,Z[O6-

HBIX (puryp.

OcBaMBaTh MOHATHE IpeoOpa3oBaHUsI MOAOOHS.
HccieaoBaTh OTHONICHUE JMHEWHBIX JJIEMEHTOB
¢uryp npu npeodpazoBanun noxodus. Haxoaurtse
IIPUMEPHI MOJA00UsT B OKpY’Karomel AelCTBUTEIb-

(104v) Teopema o npoU3BEICHUU OTPE3KOB HOCTH.
XOpJI, TeOpemMa O MPOU3BEICHUHU OT- BBIBOAUTB METpHUECKHE COOTHOLICHUSI MEXKIY OT-
PE3KOB CEeKyIIuX, TeopeMma O KBa- pe3KaMu XOpJ, CEKyIINX U KacaTeJIbHBIX C UCITOJIb-
npaTte KacateiabHOH. [IprnMeHeHne B 30BaHHEM BIMCAHHBIX YTJIOB W IIOJOOHBIX Tpey-
pEeIIeHNH Te€OMETPUIECKHUX 3aa9 TOJIBHUKOB.
PemaTth reoMeTpudeckue 3aJadd M 3aJadd U3 pe-
aIbHOW >KM3HU C MCHOJIB30BaHHEM IT0JJOOHBIX Tpe-
YTOJIBHUKOB
BekTOopbI OmpesienieHne BEKTOPOB, CIIOKEHHUE Hcnoib30BaTh BEKTOPHI KaK HaIlpaBJIEHHBIE OTpPE3-
(12 4) U Pa3sHOCTb BEKTOPOB, YMHOXEHHE KU, MCCJIeA0BATh IeOMETPUUYECKU (TIepeMelIeHHe)

BEKTOpA Ha YMCIIO.

dusnyecknii M reoMEeTpUYECKUU
CMBICJI BEKTOPOB.

Pasznoxxenne BexkTOopa mo ABym He-
KOJIJIMHeapHbIM BekTopaM. Koopan-
HaTbl BEKTOpA.

CkaJisipHO€ NPOMU3BEJECHHE BEKTO-
POB, €ro NPUMEHEHUE JJIs1 HaXO0XKe-
HUS JUIMH U yTJIOB.

Pemenue 3a1a4 ¢ nomMonib0 BEKTO-
poB.

IIprMeHeHue BEKTOPOB JJIs pelie-
HUA 3a/Ja4 KMHEMAaTUKH M MEXaHU-
KHA

" (u3nYecKknii (CUjia) CMBICIBI BEKTOPOB.

3HaTh onpeAesIeHUsI CYMMBI U Pa3HOCTH BEKTOPOB,
YMHO>XEHHSI BEKTOpa Ha YHCJI0, UCCIeA0BaTh Ieo-
METPHUYECKHIl U (PU3UUECKUN CMBICIIBI 3TUX OIepa-
I,

PemiaThb reoMeTprHyecKHe 3a/1a4u C NCIIOJIb30BaHU-
€M BEKTOPOB.

PacksaapiBaTh BEKTOpP MO ABYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcrio1b30BaTh CKasIpHOE MPOU3BEIEHHUE BEKTO-
pPOB, BBIBOJAUTH €r0 OCHOBHBIE CBOMCTBA.
BBIYMC/IATE CyMMYy, Pa3HOCTb U CKaJISIPHOE ITPOU3-
B€JE€HHE BEKTOPOB B KOOpAUHATAaX.

IIpyuMeHATH cKalsipHOE MPOU3BEAEHUE 151 HAX0XK-
JIEHUs] JIMH U YIJI0B

JleKapToOBbI KOOPAM-
HaThl Ha IJIOCKOCTH
(94

JlekapTOoBbI KOOPAWHATHI TOYEK Ha
IVIOCKOCTH.

VpaBHeHHE TIPAMON. YTII0OBO# KOd(d-
¢umeHT, TaHreHC yrja HakKJIOHA,
rnapajuieJIbHbIC M IEPIICHIUKYJISIP-
HBIC IIPSIMBIC.

VYpaBHeHue okpyxHoctu. Haxoxne-
HHE KOOPAWHAT TOYEK [EePECCUCHUS
OKPY>KHOCTHU U IPSIMOU.

OcBauBaThb NMOHATHE IIPSMOYTOJIBHON CUCTEMBI KO-
OpAMHAT, JEKAaPTOBbIX KOOPAUMHAT TOYKH.
BBIBOAUTB ypaBHEHUE NPSIMOM M OKPYKHOCTH. BbI-
AeIATH NOJHBIN KBaJApaT AJIsl HAXO0XKIESHUS LIEeHTpa
U paJuyca OKPY>KHOCTH 110 €€ ypaBHEHHIO.
PemuaTsh 3aJa4M Ha HAXOXK/JCHUE TOYEK Iepeceye-
HUS TIPSIMBIX U OKPYXKHOCTEH C IMOMOIIBIO METOAa
KOOPJIMHAT.

HasBanmne
pa3saena (Temsl)
Kypca (4HMc/I0 4acoB)

OcHOBHOE cojepKaHue

OcHOBHBIE BU/bI
AeATEeJIbBHOCTU 06yqa10nmxcsl

Meron koopauHAT NPU PELICHUU
TeOMETPUYCSCKUX 3ajad.
Hcrnonp3oBaHue MeTona KOOPAMHAT
B IPaKTHYECKUX 3ajladax

Hcnosib30BaTh CBOICTBA yrIIOBOro Ko3(duireHTa
NpSMOIl TIpU PEUICHUM 3ajad, Ul OIpeIeICHUs
pacriosoXeHust OpsIMOU.

IIpUMeHATb KOOPAMHATHI MPU PELICHUH T'€OMETPH-
YECKHMX M MPAaKTHYECKHUX 3ajad, JUIsi HOCTPOCHUS
MaTeMaTHYECKUX MOJIeJIel peaibHbIX 3a71a4 («Me-
TOA KOOPIUHAT).

Iosib30BaThCA Ul OCTPOCHUSI U UCCICIOBAHU M
HU(pPOBBIMU peCypcamu.

3HAKOMUTBCA C MICTOPUEN Pa3BUTHS TCOMETPUH

I[IpaBu/IbHBIE
MHOTOYTOJIbHUKH.
JlJIMHA OKPY>KHOCTH
Y IUVIOIAAb Kpyra.
Belync/eHue 1I0-

IIpaBunbHBIC MHOTOYTOJIbHUKH,
BBIYHCJICHHE UX 3JIEMEHTOB. Uncio
T W JJIMHA OKPY>XHOCTH. [lnmHa may-
TH OKpy>XHOCTH. Pamuannas mepa

yrna.
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PopMySIMPOBATh ONpEeIeHNEe MPABUIBHBIX MHO-
TOYTOJIbHUKOB, HAXOAUThb UX DJIEMEHTEL

Io/1b30BaTbLCA TIOHSITHEM UIMHBI OKPY>KHOCTH,
BBEJAEHHBIM C IOMOIIIBIO ITPAaBUIIBHBIX MHOTOYTOJIb-
HHUKOB, OIIpeAeJIATh YUCIIO T, JJINHY JyTH U paan-




maaen
(89)

IInomane kpyra u €ro 3JE€MEHTOB
(cexTopa U cerMeHTa). Berancnenue
wromanet GuUryp, BKIFOYAIOIINX
3JIEMEHTHI KpyTa

aHHYIO Mepy yIJa.
IIpoBOAUTL NEepexo  OT paJuaHHOIl MEpPHI yIja K
TpaxyCHOM M HA0OOOPOT.

OnpeaenaTh wonags Kpyra.

BbiBoAMTHL POpMyJIibl (B I'palyCHOW M paluaHHOM
Mepe) Uil JUIMH OyT, IDIomaned CeKTOPOB M Cer-
MEHTOB.

BeluMcaATh momann (Gpuryp, BKIIOYAIOIMHUX dJIe-
MEHTBI OKPY>KHOCTH (KpyTa).

HaxoauTe momanu B 3ajjlayax peajlbHON >KU3HU

JIBM2KeHM s IJIOCKO-
CTH

TToHsiTHE O IBMYKEHUH IIJIOCKOCTH.
ITapasienbHbIi IEpeHOC, HOBOPOT U

Pa36upaTthb npuMepsl, MILTIOCTPUPYIOIIHNE TTOHSTHS
JBUYKEHUS, LIGHTPOB U OCEH CUMMETPUU.

(64) cummeTpusi. OCH U IEHTPBI CHUMMe- DOopMySIMPOBATh ONpECIICHUS MMapaUIeILHOTO T1e-
TPpHH. peHoca, IOBOpOTa U OCEBOI cuMMmeTpuu. BeIBOAUTH
IIpocreiimme npuMeHeHHsT B pelie- HUX CBOHCTBa, HAXOAMUTb HEIIOBIDKHBIE TOYKH.
HUU 3az1a4 HaxoauTh HeHTpbl 1 OCU CUMMETPUN IIPOCTEHIIINX
¢uryp.
IIpuMeHATh napajuleJbHBIA IIEPEHOC U CHUMMe-
TPHUIO TIPU PEIISHHUH Te€OMETPHYECKHX 3anad (pas-
OupaTb IPUMEpPHI).
Hcnosib30BaTh ISl IOCTPOSHUSI U MCCIIEIOBAaHUM
u(pPOBBIE peCcypChl
IloBTOpEeHue, 0606- IToBTOpEeHHE OCHOBHBIX HOHSITHH U OnepMpoBaTh NOHATHAMM: ¢(urypa, Todyka, mps-
mieHue, CUCTeMaTH- METOJIOB KypcoB 7—9 kiraccoB, 0600- Masi, yrojl, MHOTOYTOJIbHUK, paBHOOEIPEHHBIN U
3anMs 3HaAHUI? IIEHUE U CUCTEeMaTHU3aI1sl 3HAHUM. PaBHOCTOPOHHUH TPEYTOJIbHUKH, MPSIMOYTOJIBHBIN
(7 49) IIpocreiimme reomerpuueckue Gpu- TPEYroJIbHUK, MeauaHa, OMCCEKTpHUCa M BbICOTA

rypsl 1 UX cBoiicTBa. Mzmepenne
TeOMETPUUECKUX BEJINYHH.
TpeyronsHUKH.

ITapanmenbHble U NEPIIEHAUKYJIISIP-
HBIE MPsSIMBIE.

OKpy>XHOCTB M Kpyr. I'eomerprue-
CKHME ITOCTPOEHHUs. YTJIbl B OKPYXK-
HOCTH. BnucanHble U ONHMCaHHBIE
OKPY’>KHOCTH MHOTOYT'OJIbHHKOB.

TPEYroJIbHUKA, MapajjieJorpaMm, poMoO, IpsiMO-
YTONBHHUK, KBaJApaT, TpANeIHsl; OKPY>KHOCTb, Kaca-
TeNbHAasl; PABEHCTBO U Noziobne GUryp, Tpeyroib-
HUKOB; IMapalJIeJIbHOCTh U NEPIIEHINKYJSIPHOCTH
OPSIMBIX, YTOJI MEXKAY NPSIMBIMH, CHMMETPHUST OT-
HOCUTEJIBHO TOYKH W MPSIMOI; JJINHA, PacCTOsTHUE,
BEJIMYMHA YIJIa, IJIOLIA/lb, IIEPUMETP.

Hcnosap3oBaThk GOpPMyJIBI: NiepuMeTpa U IJIOMIATN
MHOTOYT'OJIbHUKOB, JUTMHBI OKPY’>KHOCTH M ILJIOIIA-

IIpsimast 1 OKPYKHOCTb.
YeTeipéxyroabHUKU. Bnucanneie u
OITMCaHHBIEC YEThIPEXYTOJIbHUKH.
Teopema ITudaropa u Hauyama Tpu-
roHoMerpuu. Pemenne obmux Tpe-
YTOJIbHUKOB.

ITpaBuIIbHBIE MHOTOYTI'OJIBHUKU.
TIpeoOpazoBanust nmiockoctu. JIBu-
sxenwusi. [Tlogobue. Cummerpusi.
IInomane. Beraucienue miomanei.
ITnomanu mogoOHBIX QUTyp.
JlekapTOoBbI KOOPIMHATHI Ha I1J10-
CKOCTH.

BekTopsl Ha TIOCKOCTH

1 Kpyra, o0bEMa NpsAMOYTroJIbHOI'O INapauiesiei-
rnena.

OnepvpoBaTh NOHATHUAMM: [IPSIMOYTOJIbHAS CUCTE-
Ma KOOPJMHAT, BEKTOP; MCMOJIb30BaTh 3THU IOHS-
TUSL JUIA IPEACTaBICHUS JAHHBIX M pELICHUs 3a-
J1a4, B TOM YHCIIE U3 JAPYTUX YUYEOHBIX IPEIMETOB.
PemuaTh 3a/ja4y¥ Ha ITIOBTOPEHHE OCHOBHBIX I1OHS-
THUM, WUIIOCTPALMIO CBS3€H MEXIAy pa3IndHbIMHU
4acTsIMU Kypca. BBIGUpATh MeTOJ, Ul pelIeHUs
3aJa4u.

PelunaTs 3aa4M 13 NOBCEIHCBHON KU3HU

KJIACC (34 gaca)

BEPOATHOCTDb U CTATUCTHKA

HasBanmne
pa3saena (Temsl)
(umcsio yacoB)

OcHOBHOE cojepKaHue

Xap AKTEepUCTUKA AeATEeJIbHOCTH 06y‘-lalOIJ.lﬂXCﬂ

IIpeacraBienue
JAAHHBIX
(79)

TIpencraBieHue NaHHBIX B TaOJIN-
nax. IIpakTHyeckue BBIYHCIICHUS
1o TabJIMYHBIM JaHHBIM. M3Bieue-
HUE M MHTepHpeTanysi TaOIudHbIX
naHHbIX. [IpakTHdeckass pabora
«Tabmuubn.

I'paduueckoe mnpencraBieHUE aaH-
HBIX B BHJE KPYTOBBIX, CTOJIOMKO-
BbIX (cTONOYATHIX) Auarpamm. Ure-
HHUE U nocTpoeHue auarpamm. [Ipu-
MephI ieMorpa@u4ecKux JuarpaMm.
IIpakTnyeckass padora «Jluarpam-
MBI»

OcBauBaTh CHOCOGBI NPEJCTABICHUSI CTATHCTHYE-
CKMX JAHHBIX U YHUCJIOBBIX MAacCHUBOB C ITOMOIIbIO
TaOJMIl M MarpaMM C HMCIIOJIB30BAaHUEM aKTyallb-
HBIX M Ba)XXHBIX JaHHBIX (JHeMorpaduyeckue aaH-
HbIE, TIPOU3BOJICTBO MPOMBIIIIEHHON U CEIBCKOXO-
3SIHCTBEHHOM TIPOJYKIIMH, OOIIECTBEHHBIC W MPH-
pOOHBIE SIBICHUS).

H3yuyaTb MeToAbl paboThl ¢ TAOIUYHBIMU U Tpadu-
YECKHMM TIPEJICTABICHUSIMU JAHHBIX C TTOMOIIBIO
1 GPOBBIX PECYPCOB B XOE IMPAKTHYECKUX paboT
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Onucare/ibHasA Yucnosele HaOOopsl. Cpennee apud- OcBaMBaTh MOHATHA: YUCIOBOII HaOOp, Mepa LieH-
CTaTUCTHKA METHYECKOE. TPaJIbHON TEHACHIMU (Mepa LIEHTPa), B TOM YHCJIIC
(84) Mennana uncioBoro Habopa. YcrToii- cpeanee apupMETHIECKOE, MEIUAHA.
YHUBOCTb MEIUAHBbL. OnuCchbIBATh CTAaTUCTHYECKHUE JaHHBIC C ITOMOILBIO
TIpakTnyeckasi pabora «CpenHue cpenHero apu(@METHYECKOro M MeauaHbl. Pemiars
3HAYCHUSI». 3aJ1a4u.
Haubonbliiee 1 HaMMEHbIIIEe 3HaYe- HN3yyaThb CBOMCTBA CPEIHUX, B TOM YHCJIE C [IOMO-
HHSI YMCIIOBOrO Habopa. Pazmax B0 TU(PPOBBIX PECYPCOB, B XOJI€ MPAKTHYECKHUX
pa6or.
HasBanue

pa3jaena (TeMbl)
(yucno yacos)

OcHOBHOEe copaepKaHUe

XapaKTepUCTHKA AEATEIbHOCTH O06YYalolIUXCs

OcBauBaTh NOHATHA: HauOOJIbIIIEE U HAUMEHBIIICE
3HA4YCHHUs YHCJIOBOI'0O MacCuBa, padMax.

PemaTtsb 3aaa4YM Ha BBI60p crioco0a OINMucaHus JaH-
HBIX B COOTBCTCTBHU C ]'IpPIpOI[Oﬁ JAaHHBIX W ICJISA -
MU HUCCJICIOBaAHUs

CiayyaiiHas U3MeH-
4YUBOCTh
(6 1)

CrnygaifHasi U3MEHYHMBOCTH (IIpUMe-
pb1). HacToTa 3HaueHUIT B MaccuBe
naHHbIX. I'pynnupoBka. I'ucrorpam-
MBI

ITpaktuyeckas padora «CiydaitHas
U3MEHUYUBOCTB

OcBaMBaTh NOHATHS: YaCTOTa 3HAYCHUN B MacCUBE
JaHHBIX, I'PYNIUPOBKA JaHHBIX, THCTOrpaMMa.
CTpoUTh U aHA/JIU3UPOBATH THUCTOIPAMMBI, HOLOM-
paTh NOAXOJAIIMHN IIar rpynMnUupOBKHU.

OcBauBaTh rpaduyeckue IpeACTaBICHUs] pa3HbIX
BUJIOB CJIy4ailHOH M3MEHYMBOCTH, B TOM YHCIE C
ITOMOIIBIO ITH(POBBIX PECYPCOB, B XOJI€ ITPAKTHYIC-
CKOW paboTHI

BBejeHue B TeOpHIO

rpa¢oB
(44)

I'pad, Bepmmna, pebpo. IIpencras-
JIGHHE 3aJla4d C IOoMOoIIbIo rpada.
CrerneHb (BaJCGHTHOCTH) BEPIIHHBIL.
Yucno pédep u cymMMapHas CTEIECHb
BepwuH. Llens u nukn. Ilyte B rpa-
(de. IlpencraBienue o CBSI3HOCTH
rpada. OOxox rpada (ditiepoB
myTh). [IpencraBienue o0 opueHTH-
poBaHHBIX rpadax

OcBauBaTh NOHATHUSA: rpad, BepiinHa rpada, pe-
Opo rpada, crereHb (BaJeHTHOCTh BEPIIIHHBI), IIETh
W UKL

OcBaMBaTh NOHATHA: yTh B rpade, diiepoB myTh,
o0xox rpada, OpUeHTUPOBAHHBIN rpad.

PemiaTb 3a5a4M Ha IIOUCK CyMMBI CTEIIEHEH Bep-
muH rpada, Ha MOUCK 00xoxa rpada, Ha ITOUCK
myTeil B OPHEHTHPOBAHHBIX I'padax.

OcBauBaTh CIOCOGHI NPEACTABICHUS 3a4a4 U3 Kyp-
ca anreOpbl, I€OMETPUH, TEOPHUH BEPOSTHOCTEH,
JPYTHUX MPEIMETOB C ITOMOIIBI0 IpadoB (KapThl,

CXEMBI, BJIEKTPUYECKHE Henu, (PyHKIHNOHAJIbHbIC
COOTBETCTBUSI) Ha MpUMeEpax

BeposiTHOCTB M 4a-
CTOTa CJIy4alHOTO
COGBITHSA

(44)

Crny4yaiiHBIA ONBIT U Cily4yailiHoe
co6pITHEe. BepositTHOoCcTh M yacToTa
coObITUsA. POJIb MAIIOBEPOATHBIX U
NPAKTUYECKHU JIOCTOBEPHBIX COOBI-
TUU B IIpUpoOJE U B oduiecTBe. Mo-
HEeTa M UrpajibHasi KOCTb B TEOPUU
BEPOSITHOCTEH.

Ilpaktuueckass padora «Yacrora
BBINAJICHUS OpJia

OcBauBaThb IMOHATHSA: CIy4yalHbIA ONBIT U CIydaii-
HOE COOBITHE, MaJIOBEPOSITHOE M IPAKTHYECKU J0-
CTOBEpHOE COOBITHE.

H3y4aThb 3HAYUMOCTh MAJIOBEPOSITHBIX COOBITHI B
npupo/ie u o0IlIecTBE Ha BaXKHBIX IpUMepax (aBa-
puH, HECYACTHBIE CIIydau, 3alUTa IIePCOHAIIBHOMN
nHdopmanuu, rnepeaada JaHHbIX).

H3y4yaTh poJib KIACCUYECKUX BEPOSTHOCTHBIX MO-
nesneit (MoHeTa, UTpajbHasi KOCTh) B TEOPUU BEPO-
SITHOCTEM.

Ha6ioaaTe U U3ydaThb 4acTOTy COOBITHH B IIpO-
CTBIX JKCIIEPUMEHTaX, B TOM YHCJE C ITOMOIIbIO
M (GPOBBIX PECYPCOB, B X0OJI€ TPAKTUYECKONW PabOThI

06o61eHue, KOH-
TPOJIb

59

IlpencraBnenne maHHbIX. Omuca-
TelbHasi CTATUCTHKA. BeposTHOCTH
CIIy4aifHOTO COOBITHSI

IIOBTOPATh M3y4YeHHOEC M BBICTPAUBATh CHUCTEMY
3HaAHUH.

Pemats 3aZa4YM Ha IpPEeaACTaBIICHUEC U OIIMCAHHEC
JaHHBIX C IOMOIIBIO HU3YYCHHBIX XapaKTCPUCTHK.
O6CcyXaaTh IPUMePHI CIIyYallHbIX COOBITHI, Maso-
BEPOSITHBIX U NPAKTHYECKH JOCTOBEPHBIX Cllydai-
HBIX COOBITHH, UX POJIH B MPUPOAEC U >KU3HU YEJIO-
BEKa
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8 KJIACC (34 yaca) BEPOATHOCTDb U CTATUCTUKA

HasBanue

pa3jaena (TeMbl)
(4ucno yacos)

OcHOBHOEe coAepKaHUe

XapaKTepUCTHKA AEATEeIbHOCTH O06YYalolUXCs

(44)

I[loBTOpEeHue Kypca
7 KJacca

IlpencraBimenne maHHBIX. Omnuca-
TenpHast craructuka. CiydaliHas
HU3MEHYUBOCTh. CpeIHUE YHUCIIOBOTO
Habopa.

Cnyugaitaele coObITHsI. BeposTHOCTH
u yactoThl. Kitaccuueckue mMomaein
TECOPUH BEPOSITHOCTEH: MOHETa W
UrpajibHasi KOCTh

I[TloBTOPATH H3yueHHOE U BBICTPAUBATB CHUCTEMY
3HAHUN.

PemiaTh 3aJa4M Ha TIpeJICTABIIEHUE M OIMCAaHHUE
JaHHBIX C IIOMOIIBIO M3YyUYEHHBIX XapaKTEPUCTHUK.
Pemate 3afja4ymM Ha npeacTaBiICHUE IPYNIMPOBAH-
HBIX JaHHBIX U OINHCAHHUE CJIy4dallHON H3MEHYHBO-
CTH.

PemaTh 3asa4M Ha onpeliesieHUe 4acTOThI ClIydai-
HBIX COOBITHI, OOCYIKJIEHHE TTPUMEPOB CITydalHBIX
COOBITHI, MAJIOBEPOSITHBIX U MTPAKTHISCKH JOCTO-
BEPHBIX CIIyYalHBIX COOBITHIA, NX POJIH B IIPUPOILS
U >KHU3HHU YeJIOBEKa

OnucaresibHasi CcTa-
THCTUKA. PacceuBa-
HHeE JAaHHbIX

OtkJioHeHus. Jlucnepcusi 4ucioBO-
ro Habopa. CraHmapTHOE OTKJIOHE-
HHEe 4YuciioBoro HabGopa. [Juarpam-

OcBauBaTb NOHATUSA: JAUCIIEPCHUA U CTAaHAAPTHOE
OTKJIOHCHHUEC, UCITOJIB30BaTh 3TU XapaKTECPUCTUKU
JUISA OITMCaHUsl paCcCeUBaHUA JTaHHBIX.

BO3MO>XHBIMHU 3JIEMEHTapHBIMH
coObrTusiMu. Ciy4dailHbIi BBIOOD.
TTpaktuyeckass pab6ora «OnbITEI C
PaBHOBO3MOXXHBIMH  3JIEMEHTAPHbI-
MH COOBITHUSIME

(44) MBI pacCEUBaHUs BeiABUraTh rMNOTE3bl 00 OTCYTCTBUHM WJIM HaJU-
YHUU CBSI3M I10 JUarpaMMaM pacCeHBaHHSI.
CTpoMTB quarpaMMbl PacCEMBAHUS O UMEIOIIHM-
csl TaHHBIM, B TOM YHCJIE€ C TIOMOIIBIO KOMIBIOTEPA
MHo>xecTBa MHoxecTBO, moamMHOXkecTBO. One- OcBaMBaTh NOHATHSA: MHOXKECTBO, JIEMEHT MHOXE-
(4 49) pamuu HaJl MHOXXECTBaMHU: O0bEIM- CTBa, MOJMHOKECTBO.
HEHHUE, T[epecedyeHue, JIOMOoIHe- BBINOJIHATH Onepanyu HaJl MHOXECTBAMHU: 00be-
HHE. JMHEHHE, TIepecedeHne, JOMOITHEHHUE.
CpoiicTBa ormepanuii HaJl MHOXe- HcnoJsib30BaTh CBOICTBa: NepeMeCTUTEIbHOE, CO-
CTBAaMHU: IEPEMECTUTEIILHOE, coue- 4yeTaTeIbHOE, PACIPEIEINTEIbHOE, BKIIOUSHUS.
TaTeJIbHOE, pacrpenenuTenbHOe, Hcnosib30BaTh rpayuueckoe MpeicTaBIeHUe MHO-
BKJIFOYECHUSI. JKECTB IIPU ONHUCAHUU pPeajbHBIX IIPOLIECCOB U SIB-
I'paduueckoe mnpencraBiieHUE MHO- JICHUH, NpPH pEeLIeHUM 3a7ad U3 JAPYTrux y4deOHBIX
JKECTB MPeIMETOB U KypCOB
BepoAaTHOCTb OnemeHTapHble coObiTusA. Cirydaii- OcBaMBaTh MOHATHUSA: dJIEMEHTapHOE COOBITHE, CIIY-
cJIy4aiHOro Hble COOBITHsI. bBraronpusTcTByIO- yallHOe COOBITHE KaK COBOKYITHOCTb OJIarONpHsT-
COGBITHUSA Iye »JIeMEeHTapHble coObITUsA. Bepo- CTBYIOIIMX 3JIEMEHTAPHBIX COOBITHI, PaBHOBO3-
(6 4) SITHOCTH COOBITHH. ONBITHI C paBHO- MOJYKHBIE 3JIEMEHTapHbIE COOBITHSL.

PelmiaTh 3aJa4M Ha BBIYHCICHUE BEPOSTHOCTEH CO-
OBITHI 10 BEPOSITHOCTSM DJIEMEHTAPHBIX COOBITHN
CIIy4aliHOT'O OITBITA.

PelmiaTh 3aJa4M Ha BBIYHCICHUE BEPOSITHOCTEH CO-
OBITHI B ONIBITAX C PABHOBO3MO>KHBIMH 3JIEMEHTap-
HBIMHM COOBITHUSIMH, B TOM YHCJI€ C IOMOIIBIO KOM-
pIOTEpa.

IIpoBOAUTE U U3yYaTh ONBITHI C PABHOBO3MOKHbI-
MM 3JIEMEHTAPHBIMU COOBITUSIMU (C MCIIOJIB30BAHM -
€M MOHET, WUTpajibHBIX KOCTEH, APYruxX MoAeyeil)
B XOJIe TIPAKTUYECKOU padOThI

(44)

BBesieHUE B TEOPHUIO
rpadoB

JepeBo. CBoiicTBa aepeBa: eauH-
CTBEHHOCTb ITyTH, CYIIECTBOBAaHHUE
BUCSIUCH BEPIINHBI, CBSI3b MEXIY
YHCIIOM BEpIIMH M YHCIOM pEbdep.
IIpaBuiio ymMHOXKEHUS

OcBauMBaTh NOHSATHUS: JIepeBO Kak rpad O6e3 IuKia,
BUCsAYasl BepIIMHa (JIMUCT), BETBb JepeBa, OyTh B
JiepeBe, auaMmeTp Jepesa.

H3yuyaTh CBOMCTBA jepeBa: CyIIECTBOBAHHE BHUCS-
4Yel BEpIINHBI, €AUHCTBEHHOCTh ITyTH MEXIY JABY-
Msl BEPIIMHAMH, CBS3b MEXKIY YHCJIIOM BEpPIIMH H
qucioM péoep.
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HasBanue
pasaena (Temsl)
(umncsio yacoB)

OcHOBHOe cojepKaHue

XapaKTepucTHKa [AesTeJIbHOCTA 00Yy4aloIINXCsl

PewmiaThb 3a/1a4M Ha [MOKWCK W ITEPEUYUCIICHUE ITyTEH
B JIEPEBE, OIPEJICJICHUE YHCia BEPIIUH HiIn peédep
B JepeBe, 00X0J1 OMHAPHOIO JAEepeBa, B TOM YHCJIE C
MPUMEHEHUEM IMMPABUJIA YMHOYKCHHUS

CiayyaiiHble
COOGBITHS
(8 4)

ITpornBomnonoxuoe cob6eiTne. [na-
rpamma Diiniepa. OObeIMHEHUE U
nepeceyeHue codOwiThii. HecoBmecT-
HBbIe cOOBITHS. DOpMysa CIOXKSHUS
BepositTHocTe. [lpaBmiio ymHOXe-
HUsl BEpOSITHOCTEH. Y ClI0BHAsI BEPO-
SITHOCTB. He3aBucuMble COOBITHS.
IIpencraBieHue cirygyaliHOTO DKCIIe-

puMeHTa B BUJIE JiepeBa

OcBaMBaTh MOHATHSA: B3aUMHO IIPOTHUBOIIOJIOKHEIE
COOBITHSI, OIEpaliy HaJl COOBITUSIMHU, OOBEIUHE-
HUE W TIepeceuyeHre COOBITHI, nuarpamMma ODiiiiepa
(Diinepa—BeHHa), COBMECTHBIE M HECOBMECTHEBIC
COOBITHSI.

HN3yuyaTh TeopeMbl O BEpPOSTHOCTH OOBEIUHCHUS
IBYX cOOBITHH ((pOpMYyIIBI CIOXKEHUS  BEpOSTHO-
creit).

PemiaTth 3aa4M, B TOM YHCIIE TEKCTOBBIC 3aa4N
Ha OIIpe/esIecHNe BEPOSITHOCTEH OOBEeIMHEHUS |
TepecedeHus COOBITHI C MOMOIIBIO YHUCIOBOU MPsI-
MOMi, nmuarpamMm Oiirepa, pOpPMYJIBI CIIOKEHUST Be-
pOSITHOCTEH.

OcBaMBaTh NOHATHA: NPABWIO YMHOXEHHS BEpO-
SITHOCTEH, YCJIOBHAsi BEPOSITHOCTH, HE3aBUCHUMBIC
COOBITHSI AEPEeBO CITyYaifHOTO OITBHITA.

HN3y4daTh cBoMcTBa (omnpenesieHHs])) HE3aBHCHUMBIX
COOBITHH.

PemaTh 3aa4M Ha onpeJielieHne W UCIOJIb30BaHHe
HE3aBUCHMBIX COOBITHIA.

PemaTb 3aja4M Ha NOUCK BEPOSITHOCTEH, B TOM
4YHUCJIE YCJIOBHBIX, C HCIIOJIB30BAaHUEM JlepeBa CIIy-
YaWHOTO OITbITa

06o611eHue,
KOHTPOJIb
(44)

IlpencraBnenne pannbiX. Omnuca-
TenpHast cratuctuka. ['padsl. Bepo-
SITHOCTB CIIy4aifHOTO COOBITHS. Die-

MCHTbI KOM6I/IHaT0pI/IKI/I

IIoBTOPATH U3yuyeHHOE M BBICTPAMBATh CHCTEMY
3HAHUM.

PemnaTh 3aja4yM Ha NPEACTABICHUE M OIMCAHUE
JIAaHHBIX C ITOMOIIBIO HU3YYCHHBIX XapaKTEPHUCTHK.
PemaTs 3aa4M c npuMeHeHueM rpados.
PemaTh 3aia4M Ha HaXOXXJICHUE BEPOSITHOCTHU CIIy-
YalHOTO COOBITHS IO BEPOATHOCTAM 3JIEMEHTap-
HBIX COOBITHH, B TOM YHCJIE B ONBITAX C PABHOBO3-
MOJKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMMU.

PemaTtb 3aJa4M Ha HaXOXIEHHUE BEPOSITHOCTEH
00BEeAMHEHHUS U TIePECeUYCHHsT COOBITUI, B TOM YHC-
JIe He3aBUCHMBIX, C HCIOJIb30BAaHUEM rpadryecKux
NPEJICTaBJICHUN U JiepeBa CIy4allHOrO OIIbITA.
PemaTh 3aja4yM Ha IepeyHCIICHUE KOMOMHAIIMI
(uncna TepecTaHOBOK, YHcJa COYeTaHWi), Ha Ha-
XOXKJICHHE BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
KOMOHMHATOPUKH, B TOM YHCJIE C HCIIOJIb30BAHUEM
TpeyronbHuka [lackamns

9 KJIACC (34 yaca) BEPOSITHOCTb 1 CTATUCTHUKA

HasBanmne
pa3saena (Temsl)
(umnciio yacoB)

OcHOBHOE cojepKaHue

Xap AKTEepUCTUKA AesATEeJIbHOCTH 06y‘-lalOIJ.lﬂXCﬂ
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IloBTOpEeHMe Kypca
8 kJs1acca
(44)

TIpencraBnenune panubix. Omnuca-
TenpHast  craructuka.  Onepanuu
Haj coOpITHsAMH. HeszaBuCUMOCTH
COOBITHI

I[IoBTOPATH U3yUYeHHOE U BbICTPAUBAThb CUCTEMY
3HAHHUU.

PemiaTh 3aa4M Ha TIPEJCTABIICHUE W OITUCAHUEC
HNaHHBIX.

PemiaTh 3aa4u Ha HaXOXJICHUE BEPOSATHOCTEH
OOBEIMHEHUSI U TIEPECEUYCHUSI COOBITHI, B TOM YHC-
JIe He3aBUCHUMBIX, C UCITOJIb30BaHUEM T'paUIeCKUX
MPEJICTaBJICHUN WU JIepeBa CIIy4aliHOTO OIThITA.
PemiaTh 3aa4M Ha IIEPCUYHUCIICHUE KOMOWHAITHN
(4rciia TIepecTaHOBOK, YHCJIa COYCTaHWil), Ha Ha-
XOXKJIICHUE BEPOSITHOCTEH COOBITHI C MPUMEHEHUEM
KOMOWHATOPUKH, B TOM YHCJIE C HCIOJH30BAHUECM
TpeyroabHuka [lackass

JJ/1IeMeHTbI KOMOU-
HAaTOPUKH
(44)

KoMOuHaTOpHOE TIpaBHIIO YMHOMXKE-
Husi. IlepecranoBku. dakropuall.
CodueTaHusi W 4YHCJIO COYCTaHHU.
TpeyronsHuk Ilackansa. Ilpaktuue-
ckast pabora «BwruucieHue BeposT-
HOCTEW C HCIOJIB30BAHHEM KOMOU-
HATOPHBIX (PYHKIOHH SJIEKTPOHHBIX
TaOJIHI

OcBauBaTb NOHSTUS. KOMOWMHATOPHOE IIPABUIIO
YMHOKCHUSI, YIIOPSIAOYCHHAsI T1apa, TpoKa 00b-
€KTOB, IIEPECTAaHOBKA, (hbaKTOpHAaJI YHUCa, COUYEeTa-
HUE, YHUCJIO COUEeTaHuM, TpeyroiabHuk Ilackas.
PemaThk 3aa4M Ha nepeduciIeHUE YIOPSIIOYEHHBIX
nap, TPOE€K, IEpPeUUCIIEeHUE TMEepPEeCcTaHOBOK U CoyYe-
TaHUU AJIEMEHTOB Pa3JIMYHBIX MHOXKECTB.

PemiaTh 3aa4M Ha MIpUMEHEHUE YHUCIIa COUYSTaHUN
B anreOpe (cokpaméHHoe yMHOXXeHue, onHoMm Hpro-
TOHA).

PemaTh, NpUMeHsAsA KOMOMHATOPHKY, 3aladd Ha
BBIYHCJICHHE BEPOSITHOCTEH, B TOM YHCJIE C TIOMO-
IO DJISKTPOHHBIX TAOJIHUII B XOAE MPAKTHISCKON
padoTsI

TF'eom €eTpUu4ecKas
BE€pPOATHOCTb
(44)

T'eomeTpuueckas BeposiTHOCTh. Ciry-
YalHBII BBIOOP TOYKU U3 (PUTYpHI
Ha IJIOCKOCTH, U3 OTpe3Ka, U3 AyTHu
OKPY>KHOCTH

OcBauBaTh NOHATHE T€OMETPUIECKON BEPOSITHOCTH.
PemiaTb 3aa4M Ha HAXO0XXJIECHHUE BEPOSTHOCTEH B
OITBITaxX, MPEACTAaBUMBIX KaK BBIOOp TOYEK M3 MHO-
rOyrojbHHUKa, Kpyra, oTpe3ka HJH AYyT'd OKPY>KHO-
CTH, YHUCJIOBOI'O NIPOMEKYTKaA

HcnbiTaHusa
BepHy/iu
(6 4)

Hcneitanue. Ycnex u Heyaaya. Ce-
pHsl HCIIBITAHUH 10 TIEPBOTrO ycrexa.
Hcneiranusa bepnysm. BepositHo-
CTH COOBITHII B CepUM HUCHBITAHUN
Bepnymmu. [pakTuueckast padora
«Hcnerranus beprysnm»

OcBauBaTh NOHATHA. HCIBITAHUE, SIEMEHTAPHOE
coObITHE B HCIBbITaHUU (YCIIeX M Heyjaada), Cepus
HUCTBITAaHUM, HACTYIJICHUE TIEpBOTO ycrexa (Heyna-
4M), cepusl ucnblTaHul beprysm.

PemnaThk 3aja4M Ha Hax0XIEHUE BEPOSITHOCTEH cO-
OBITHIl B CepUU UCHBITAHUH JI0 MEPBOTO ycliexa, B
TOM YHCJIE€ C IIPUMEHEHHEM (POPMYJIbI CyMMBI I'€0-
METPUYECKOI MPOrpecCcuu.

PelmiaTb 3aja4M Ha HaXOXIEHUE BEPOSITHOCTEH
3JIEMEHTApPHBIX COOBITHI B CepUHU HCIbITaHUN bep-
HYJUUIM, HAa HaXOXXIEHHUE BEPOATHOCTH OIpEeleIEH-
HOT'O YHCJIa YCIIEXOB B CEPUH HCIIBITaHUM bepHyun.
H3y4aTh B X0Ae NpaKTH4e€CKOH paGoThl, B TOM
YHCIIe C TOMOUIBIO0 LHU(POBBIX PECYpPCOB, CBOMCTBa
BEpPOSITHOCTU B CEPUU UCHBITAaHUN bepHyinu

CiayuaiiHas
BeJINYMHA
(6 1)

CrnyuaiiHasi BeJWYHMHA M paclipeie-
JIeHue BeposTHocTel. MaremaTu-
YEeCKOE OJXKMJaHHUE U JIUCIepCHs
ciyyalHoil BenuuuHBL [Ipumepsl
MaTeMaTH4YEeCKOT0 OXKHMIaHUs Kak

OCBOMTH NNOHATHA: Cly4yailHas BeJIWYMHA, 3HAYe-
HUE CIy4YailHOW BEIMYMHBI, paclpeile]IeHUEe BEpO-
SITHOCTEM.

H3y4aTh M 06CYKAATh IPUMEPHI AUCKPETHBIX U HE-
OPEPBIBHBIX CIIy4YalHBIX BEJIUYHH (POCT, BEC UEJO0-

HasBanmne
pa3saena (Temsl)
(umcsio yacoB)

OcHOBHOE cojaepKaHue

Xap AKTEepUCTUKA AeATeJIbHOCTH 06yqa10nmxca
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TEOPETHUYSCKOTO CPETHETO 3HAUYCHUSI
BEJINYHNHBL

ITonsitne 0 3axkoHEe OOJIBIINX YHCEI.
WN3mepenne BEpOATHOCTEH € IIOMO-
mBlo YacTtoT. [IpmMenenue 3akoHa
OOJIBIIINX YHCENT

B€Ka, YMCIICHHOCTh HACEJICHHUs, JPYTHUe U3MESHIH-
BBI€ BEJIMYHUHBI, pacCMaTpPHUBaBIINECS B Kypce cTa-
THUCTHUKH), MOZEJIFHBIX CIIyJalHbIX BEJIMIUH, CBSI-
3aHHBIX CO CIIyJalHBIMH onbITaMu (O6pocaHue Mo-
HETBI, UTPAIIBHOMN KOCTH, CO CIIyJaiHBIM BEIOOPOM
U T. IL.).

OcBaMBaTh NMOHATHA: MaTeMaTHUECKOE OKHAaHUE
CIIy4allHOH BEJIMYMHBI KaK TEOPETUYECKOE CpeHEee
3HAYEHHE, JWUCIIEPCUsI CIIyYaifHOM BEJIWYMHBI KakK
aHaJIOT JUCIIEPCHUH YHCIIOBOrO Habopa.

PemaTh 3aja4M Ha BBHIYUCICHHE MAaTEeMAaTHYECKOTO
OKMJAHUSI U JUCHEPCUM JIUCKPETHOM ciydaliHON
BEJIMYHMHBI 110 33JaHHOMY PAacIpeNelIeHUI0, B TOM
qHCIIe 3a71ad, CBSI3aHHBIX CO CTPAaXOBAaHHUEM U JIOTE-
pesiMu.

3HAKOMMTBCA C MaTeMaTUYECKUM OXXHIAHHUEM H
nucrnepcuell HEeKOTOPBIX pacHpelesieHui, B TOM
4uclie paclpeneseHus CiydYaliHON BEJIMYHUHBI
«YHCJIO YCIIEXOB» B CEPUH UCIIBITaHNI bepHyrum.
HM3y4aTh 94acTOTy COOBITHSI B ITOBTOPSIFOIIMXCSI CITy-
YaiHBIX ONBITAaX KaK CIIyYalHYIO BEJINYHUHY.
3HAKOMHUTbCS C 3aKOHOM OOJBIIHNX Yuce (B popme
Bepuymnm): ipu 60BIIOM YHCJE ONMBITOB YacTOTa
COOBITHSI OJIM3Ka K €T0 BEPOSITHOCTH.

PemiaTh 3aa4M Ha U3MepeHNe BEPOSITHOCTEH C TO-
MOIIBIO YaCTOT.

OGCY>XAaTh poJIb 3aKOHA OOJIBIINX YHCENT B 000CHO-
BaHWHM YaCTOTHOI'O METOJIa M3MEPEHUSI BEPOSITHO-
cTeit.

O6Ccy>XAaaTh 3aKOH OOJIBIIIMX YHCEJ KaK IPOsIBIIe-
HHE CTATUCTHYCCKON YCTOMYHMBOCTH B U3MEHUYMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIINX YHCEIT B MPHUPOJIC
¥ B J)KH3HH YEJIOBEKa

06o611eHue,
KOHTPOJIb
(10 4)

IIpencraBienue naHHbIX. Onwuca-
TeJIbHAsI CTAaTUCTHKA. BeposTHOCTH
CIIy4aliHOTO COOBITHS. DJIESMEHTBI
koMOuHaTopuku. CrnydyaliHbIC BeJH-
YUHBI U paclpeeIICHUS

I[IoBTOPATH M3yueHHOE M BBICTPAUBAThb CUCTEMY
3HAHUM.

PemaTh 3aa4M Ha IpPEACTaBICHUE U OMNMCAHHE
JAaHHBIX.

PemaTh 3aa4M Ha HaXO0XJECHHUE BEPOSTHOCTEH CO-
OBITHIi, B TOM YHCJIC B OIBITaX C PABHOBO3MOJKHBI-
MH DJIEMEHTapHBIMH COOBITHSIMHM, BEPOSTHOCTEH
O0BbeAMHEHHSI M IIepecedyeHUs] COOBITHUI, BBIYHC-
JISITh BEPOSITHOCTH B OIBITAX C CEPUSIMH CIIydai-
HBIX MCIHBITAHUMI

YYEBHO-METOJMYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YUHEBHBIE MATEPHAJIBI VI YUHEHNKA

Bunenkun H. 5., XKoxos B.U., YecnokoB A.C., IBapuoypa C.1., Maremartuka,S kiacc, OOIIECTBO ¢ OrpaHMYSHHON

orBercTBeHHOCTRIO "MIOL] Muemo3nHa" ; BBenure cBOil BapuaHT:

METOAMYECKHE MATEPUAJIBI JIS YUUTEJIA

VY4ebnuk Skimacc (B 1Byx dactsax). ABropsl: Bunenkun H. 4., XKoxos B.U., Yecnokos A.C., llIBapnoypa C.H.

PaGoune Terpamu Skiace (B 1ByX dactax). ABtop Pymanmkast B.H.

Kontpomsabie padotsr 5 kimacc. ABropsl: JKoxos B.1., Kpaitnera JI.b.

MaremaTuueckue JUKTaHThI 5 kinacc. ABTopsl: 2Koxos B.H.

Matematudeckue TpeHaxepsl 5 kinace. ABTopsl: XKoxos B.H.

Meroaudeckoe nocobue st yuntens. O0ydenune matemaruke B 5-6 kimacccax. Astop JKoxos B.1.

UDPOBBIE ObPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU MHTEPHET
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Poccuiickast aeKTpoHHas MIKOJIa
OopazoBarensHas mardopma "SJKmacc"

Skysmart Kimace

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJIOBAHUE
OBOPYJIOBAHUE JJIA ITPOBEJIEHW A IABOPATOPHBIX U ITPAKTUYECKUX PABOT
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