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@enepanbHas pabouasi mporpamma Mo ydeOHoMy mnpeamery «MaTtemaTtukay
(6azoBBIN ypoBeHB) (TIpenMeTHas oOnacTh «Martematuka u wH(bOpMaTHKa») (manmee
COOTBETCTBEHHO — IpOrpamma o MaTeéMaTUKe, MaTEMAaTHKa) BKIIOYAET MOSACHUTEIbHYIO
3aIlMCKY, CO/IepKaHne O0yUeHus, TIaHUpyeMble Pe3yJIbTaThl OCBOEHUS MPOTPaMMBbI 110
MaTeMaTHKe, TEeMaTHYECKOE IJIAHUPOBAHUE.

INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo maTemaTuke Uil oOydarommxcs 5—9 kiaccoB paspaboTaHaHa
ocHoBe ®I'OC OOO. B nporpamMme mo MaTE€MaTUKE YYTEHbl UIEU WM TOJOXKEHUS
KoHuenuuu pa3Butusi MaTeMaTH4eCKOro oopa3oBanus B Poccuiickoii @enepanuu.

[IpeameToM MaTeMaTUKH SBISIOTCS (PYyH/IaMEHTAIIbHBIE CTPYKTYpPbI HAIIETO MUPa —
MPOCTPAHCTBEHHbIE (POPMBI U KOJMYECTBEHHbIE OTHOIICHUS (OT MPOCTEUIINX,
YCBaMBAE€MbIX B HEMOCPEJCTBEHHOM OIIBITE, JO JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUUISl pa3BUTHS HAYUHBIX U NMPUKIAIHBIX Uel). MatemaTudyeckue 3HaHUsI 00ECIIeYnBaIOT
MOHMMAHUE TMPUHIUIOB YCTPOWCTBA W HCMOJIb30BAHUS COBPEMEHHOM TEXHHKH,
BOCIIPUATHE W HHTEPIPETALMIO COLUAIBHOM, DJKOHOMHUYECKOW, MOJIUTUYECKOU
nH(pOpMaIK, MAalOT BO3MOXKHOCTH BBIMOJHSATh PACUEThl U COCTABISATh AJITOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYJIbI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
U3MEPEHUI M TOCTPOEHUH, YynuTaTh MHGOPMAIHIO, MPEACTABICHHYIO B BUJE TaOJHII,
quarpaMM U TpauKOB, JKUTh B YCIOBHUSX HEONPEACIEHHOCTH U TIOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITHH.

N3yuenne marematuku GopMupyeT y oOydarommxcs MaTEeMaTHYECKUNA CTHIIb
MBIIICHUS, TTPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBblkax. OOyuarommecs
OCBaMBalOT TaKWE MPUEMBI M METOJbl MBIIUICHUS, KaK HWHIAYKLIHUS W JEIyKIUS,
000011IeHre ¥ KOHKpPETU3aIusl, aHallu3 U CHUHTE3, KJIacCU(pUKAIUS U CUCTeMaTH3allus,
abctparupoBanue u aHaOrus. OOBEKTH MATEMAaTUYECKUX YMO3AKITIOUCHHH, TpaBUIa UX

KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOEHUM, CTOCOOCTBYIOT
BbIPa0OTKE YMEHUs (OPMYITHUPOBATH, 0OOCHOBHIBATH U JIOKA3bIBAThH CYXKJICHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbIUIeHHEe. M3yueHrne MaTteMaTukyu 0OecrieunBacT
dbopMHpOBaHUE ATOPUTMUYECKON KOMIIOHEHTHI MBITIUICHUSI U BOCIIUTAHUE YMEHUI
JNEUCTBOBATh MO 3aJlaHHBIM  AJITOPUTMaM, COBEPIIEHCTBOBATh W3BECTHBIE U
KOHCTPYHMPOBATh HOBBIC. B mporiecce pereHus 3a1a4 — OCHOBOM y4eOHOM eI TeTbHOCTH
Ha ypoKax MaTeMaTUKH — Pa3BUBAIOTCS TBOPUECKAs U IPUKJIIAHAS CTOPOHBI MBIIILICHHUS.
OOyueHnne MaTeMaTrke 1aéT BO3MOXKHOCTh Pa3BUBATh Y 00Y4aIONUXCs TOUHYIO,
panMoHANbHYI0 U WH()DOPMATUBHYIO pE€uYb, YMEHHUE OTOMpPATh HAWOOJIee TMOIAXOISIINE

SI3BIKOBBIC, CUMBOJIMYECKHE, TPAaUISCKUE CPEACTBA JJIS BBIPAKECHUS CYXKICHUN U
HarJIsAHOTO UX MPEICTABIICHHUS.

[Ipn m3yueHWM MaTeMaTHKU OCYIIECTBISIETCS OO0IIee 3HAKOMCTBO C METOJIaMU
MO3HAHUS JEUCTBUTEIBHOCTH, TPEACTABICHUSIMU O TIPEAMETE U METOJIaX MaTeMaTHKH,
WX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MPUMEHEHUSI MAaTEMAaTUKH JIJIs1 PEIICHUS HAYYHBIX U MPUKIaAHBIX 3a7a4.



[IpuopureTHpiMu 1EIIMU OOy4YeHHs MaremaTuke B 5—9 Kiaccax SBIISIOTCS:

dbopMHpOBaHKE EHTPATBHBIX MAaTEeMATHYECKUX MOHSITHH (YMCII0, BEIMYMHA,
reoMeTpuueckas (Qurypa, mepeMeHHas, BEpOATHOCTb, (PyHKIIHA), 0OECHEUUBAIOIINX
IIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATHYECKOT0 00pa30BaHMs 00yYarOIINXCS;

MO/IBEICHUE OOyYarouMXcsi Ha JOCTYIIHOM JJii HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY’KAIOIIEro MUpPA, MOHUMAaHWE MAaTEMaTUKH KaK 4acTu
o0IIeH KyJIbTYpHI YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00yyaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, HCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3y4EHUIO0 MaTeMaTHUKHU;

dbopmupoBaHrue (PYHKIIMOHATBHONM MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrno3HaBaTh MPOSIBJICHUS MAaTEMAaTUYECKUX TMOHSATHUNA, OOBEKTOB U 3aKOHOMEPHOCTEU
B pCabHBIX JKM3HEHHBIX CHUTYalUSIX W TPH U3YYCHUH APYTHX YYCOHBIX MPEIMETOB,
MPOSIBJIICHUSI 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (QopMynupoBaTh HUX Ha SA3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTEMAaTUYECKHE MOJEIH, MPUMEHITh OCBOCHHBIN
MaTeMaTUYeCKUi ammapaT Uil pelieHus MPaKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATH MOJyYCHHbBIE PE3YJIbTATHI.

OcHOBHBIE TUHUH COZIEPKAHUS TTPOTPaMMBI IO MaTeMaTHKe B 5—9 kiaccax: «Hucna
U BBIUMCIEHUS», «Anredpa» («AnreOpandeckue BBIPAKECHUS», «YPAaBHEHHS U
HepaBeHCTBaY ), « DyHkINY, «I"eomerpus» («I'eomerpudeckue GUTypbl U UX CBOMCTBAY,
«3MepeHne TeoOMETPUYECKUX BEIUUYUH»), «BeposiTHOCTb M cTaTHCTHKa». J[aHHbBIE
JIMHUU PA3BUBAIOTCS MapajlIeNbHO, KaXlas B COOTBETCTBUM C COOCTBEHHOM JIOTHUKOM,
OJIHAKO HE HE3aBUCUMO OJHA OT JAPYTOM, @ B TECHOM KOHTAKTE U B3aUMOJECHCTBUU.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4yeHus,
CTPYKTYPUPOBAHO TakUM O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MNPUHLUIHAIBHBIM
BonpocaMm  oOydaromigecss  OOpallaguch  HEOJHOKPATHO, YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMH TIOHSATHUSIMA M HaBBIKAMU OCYIIECTBIISUIOCH IOCJIEI0BATENLHO U
MOCTYIATENbHO, C COOMIOJEHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX TMpEeACTaBICHUIN 00ydJarommxcs,
paciupsis u yriryossisa e€, o0pas3ys MpoyHble MHOKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISETCS 00513aTE€IbHBIM YYEOHBIM
npeIMeTOM Ha YpOBHE OCHOBHOTO oOuiero oOpazoBanus. B 5-9 kiaccax maremaTtuka
TPaAUIIMOHHO U3YUYaeTCs B paMKax CJICIYIONIUX Y4eOHBIX KypCOB: B 5—6 Kjlaccax — Kypca
«Marematukay, B 7-9 knaccax — KypcoB «Anredpa» (BKJIHOYas 2JIEMEHTHI CTATUCTUKU U
Teopun BeposATHOcTer) W «l'eometpus». [Iporpammoil mo maremaTHKe BBOJIUTCA
CaMOCTOSITENIbHBIN yUeOHBINH Kypc « BeposITHOCTh M CTaTUCTHKAY.

OO61iee 4yuCIO 4YacoB, PEKOMEHAOBAHHBIX IJIsi M3Y4YEHHUs MaTeMaThku (0a30BbIN
YPOBEHB) Ha YPOBHE OCHOBHOTO 00111ero oOpazoBanus, — 952 yaca: B 5 kmacce — 170
yacoB (5 yacoB B Henenmo), B 6 kinacce — 170 gacos (5 yacoB B Heneno), B 7 kiacce —204
yaca (6 yacoB B Henento), B 8 kinacce — 204 yaca (6 yacoB B Henelnwo), B 9 kinacce — 204
yaca (6 4acoB B HEJIEITIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBHLIEI'O OBPA30OBAHUA

N3yuenne maTeMaTUKX Ha ypOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs HAlPaBJIECHO HA
JOCTIDKCHHE OOYYarOIIMMUCS  JIMYHOCTHBIX, METANpPEAMETHBIX W TPEIMETHBIX
00pa30BaTENbHBIX PE3yIHTATOB OCBOCHUS yUeOHOTO MIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE  pe3yJbTaTbl  OCBOCHHMS  IPOrpaMMbl 110  MaTeMaTHKe
XapaKTEepU3yIOTCS:

1) naTpuoTHYecKOe BOCIIUTAHHUE:

MPOSBIICHUEM HMHTEpEca K IPOULIOMY M HACTOSIIEMY POCCUMCKOM MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHKEHHUM B APYTMX HAYKaAX U
MIPUKIIAJIHBIX cdepax;

2) rpaxIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00s13aHHOCTEN I'paXK/1aHWHA U pealii3alliy ero Mpas,
NPEACTaBICHUEM O MATEeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3JIMYHBIX
CTPYKTYP, SIBJICHUN, IPOLEAYpP FPpaKAaHCKOTo o01IecTBa (HapuMep, BHIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO ASTHUECKHX NpOoOJieM, CBA3aHHBIX C IPAKTUYECKUM
IIPUMEHEHUEM JIOCTMKEHMM HAyKH, OCO3HAHHEM BAXKHOCTH MOPAIbHO-3THUYECKUX
IIPUHLIUAIIOB B IESTEIBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE Y4YacTHE B pEIICHHUM MPAKTUYECKUX 3a7ad
MAaTeMaTUYECKOW  HAIPAaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH  MAaTEMaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHWM BCEH JKU3HU [UJISl YCHENIHOW Mpo¢heCcCHOHAIbHON
NESTEIbBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPpOM U
NOCTPOECHUEM HMHAMBUAYAIBHON TpaeKTOpUM OO0pa30BaHUA M KU3HEHHBIX IUIAHOBC
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAILHOMY M DCTETUYECKOMY  BOCIIPHMSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3ajad, pPEHICHUH, pPAacCyXXICHHH, YMEHHIO BHJIEThH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpHEHTAIEN B ISSITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHHU
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YeJOBeKa, MPHPOAbI M OOIIeCTBa,
MOHUMAaHUEM MaTEMaTHYECKON HAyKU Kak c(hepbl YeTIOBCUECKOM JAESITeIbHOCTH, STAIlOB
e€ pasBUTHSA M 3HAYMMOCTH JUIS PA3BUTHS LMBUIM3AIMH, OBJIAICHHUEM SI3BIKOM
MaTeMaTHKA M MaTEeMaTHYECKON KyJIbTYPOH KaK CPEJICTBOM IMO3HAHUS MHUPA,



OBJIaACHUCM HpOCTCﬁMHMH HaBbIKaMH HCCHGHOB&TGHLCKOﬁ ACATCIIBHOCTH,

6) pusmyeckoe BocnuTaHue, (opMHUpOBaHME  KYJbTYPbl  3I0POBbSI W
IMOLMOHAJIBHOIO 0J1AT OOy YHS:

TOTOBHOCTBIO IPUMEHSITh MATEMAaTHUECKUE 3HAHUS B MHTEPECaxX CBOETO 310POBbS,
BEJICHUS 370POBOTO 00pasza U3HU (3A0pPOBOE MHUTaHUE, COATaHCHPOBAHHBIA PEKUM
3aHATHUI U OT/IbIXA, PETYJIApHas pU3NYecKas aKTUBHOCTD), CHOPMHUPOBAHHOCTHIO HABbIKA
peduiekcun, TpU3HAHHEM CBOEro MpaBa Ha OMMOKY M TaKOro kK€ IpaBa Jpyroro
YeJI0BEKa;

7) ’IKOJIOTHYECKOE BOCITUTAHME:

OpUEHTallMel Ha TMPUMEHEHHE MAaTeMaTHYeCKUX 3HaHUN Jig pelIeHUs 3a/layB
00J1acTH COXPaHHOCTHU OKpY’)KaroIleW Cpefbl, MJIAHUPOBAHUS MOCTYNKOB M OLEHKU HX
BO3MOYKHBIX TIOCIIEACTBUNA JJII OKPY’KalOIIEW Cpenbl, OCO3HAHHWEM TIJI00AIBHOIO
XapakTepa dKOJIOTMUECKUX MPoOJIeM U IyTeil UX peleHus;

8) amanTanus K H3MEHSIOIIHUMCS YCJIOBHSIM COHATBHOI M PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBHUSX HEOMPEAEIEHHOCTH, TTOBBIIIEHUIO YPOBHS
CBOCH KOMITETCHTHOCTH dYepe3 MPaKTUYECKYIO JCSITCIIBHOCTh, B TOM YHCJIE yMEHHUE
YUUTBCS y JPYTUX JIIOJCH, TPUOOpEeTaTh B COBMECTHOM JESITEIIbHOCTH HOBBIE 3HAHUS,
HABBIKA W KOMIICTCHITMH U3 OTBITA APYTHX;

HEO0OXOIUMOCTHIO B (POPMHUPOBAHNU HOBBIX 3HAHUI, B TOM 4YHUCie (OPMYITUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI 00 00OBEKTaX U SBIICHUSX, B TOM YHCIIC paHee HE U3BECTHBIX,
OCO3HaBaTh JEeMUIIMTHI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMI0, BOCIPUHHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINII KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U IEUCTBUS, POPMYIMPOBATH U OLICHUBATH PUCKH U MTOCJIEICTBUSI, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe 0ocBOSHUS IPOrpaMMbI IO MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMUpOBaHbl METAlpeAMETHBIC Pe3yJIbTaThl,
XapaKTEPHU3YIONTUECS OBJIAJCHUEM YHUBEPCAIbHBIMHA TI03HABATEIBLHBIMH JCHCTBUSMH,
YHUBEPCATHHBIMH ~ KOMMYHUKATUBHBIMU  JICUCTBHSIMU W yHUBEPCAIbHBIMU
PETYIATUBHBIMU JECHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aeicTByA:

BBISBIISATH M XapPAKTEPU30BATh CYILIECTBEHHBIE NPU3HAKM MaTEMaTUUYECKUX
O0BEKTOB, TOHSTHUH, OTHOIICHUN MEXIy TOHSTHSAMH, (GOPMYIUPOBATH OIMpPEACIICHUS
MOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIM MpPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS IS
00001IIeHNs ¥ CPAaBHEHMUSI, KPUTEPUU MTPOBOIUMOTO aHAJIN3A;

BOCIIPUHUMATh, (GOPMYJIMPOBAThH U TPEOOPa30BBIBATH CYXKIEHHUS: YTBEPAUTEIHHBIC



U OTpHILIATEIbHbIC, €MIUHUYHBIC, YACTHBIC U OOIIHE, YCIOBHbIC;

BBIABJISITh MAaT€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM W IPOTHUBOPEUHSIB
(akTax, JaHHBIX, HAOJIONEHUSAX M YTBEPKACHUAX, Npengaratb KpUTEPUUIIIA
BBIIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

JIEJIaTh BBIBOJIBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUCHHUH, YMO3AKIOYEHUH 110 aHAJIOTUH;

pazOupaTh J10Ka3aTelIbCTBA MATEMATUUYECKUX YTBEPKIACHUN (IpsIMbIE H OT
IPOTUBHOTO), IIPOBOJUTH CaMOCTOSITEIIBHO HECJIOXKHBIC J0Ka3aTeIbCTBA
MaTeMaTHYECKUX (aKTOB, BBICTPAUBATh APryMEHTALMIO, IMPUBOJAUTH NPUMEPHl U
KOHTPIPHUMEPBI, 000OCHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh COocOo0 perieHus yuyeOHOH 3ajauM (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BBIOMpaTh HauOoJee MOAXOIAIINI ¢ YYETOM CaMOCTOSTEIbHO BBIIEICHHBIX
KpUTEPHUEB).

ba3zoBble uccienoBarebCKue 1eHCTBUA:

UCIIOJB30BaTh BOMNPOCHl KAaK HCCIEIOBATEIbCKUNA HWHCTPYMEHT IO3HAHUS,
dbopMyIHpOBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOATEIIHHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIOTE3Yy, apITYMEHTHUPOBATh CBOIO
MO3UIINI0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITEILHO COCTABJICHHOMY TIJIaHY HECJIOKHBIN AKCIIEPUMEHT,
HEOOJIBIII0E UCCIIEIOBAaHKE 110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYECKOrO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEKY COOOi;

CaMOCTOSITeNIbHO (popMyMpoBaTh 0O0OOIIEHUSI W BBIBOABI IO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAHUS, OIEHUBATh JOCTOBEPHOCTh IMOIYYEHHBIX
pE3yNbTaTOB, BHIBOJOB M 0000IIEHNUI;

IPOTHO3UPOBATh BO3MOXXHO€ pa3BUTHE Mpollecca, a TakKe BbIJABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanueii:

BBISIBJISITH ~ HEJOCTATOYHOCTh M HM30BITOYHOCTh  MH(QOpPMAIMH,  JAHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHUs 3aauH;

BbIOMpATh,  AHAJIU3UPOBATh,  CHCTEMATU3UPOBaTh M UHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM MpEICTaBICHMUS;

BbIOMpaTh (hopMy npeacTaBiaeHuss MHGOPMAIUU U WILTIOCTPUPOBATh pelllaeMble
3aJjauM CXeMaMH, JuarpaMMaMu, MHOM rpaduKoil 1 nX KOMOUHAIMSMU;

OLICHHMBATh HAA&KHOCTh MH(POPMAIIMU MO KPUTEPHSIM, TPEUIOKEHHBIM yUUTEIEM
WM CPOPMYITHUPOBAHHBIM CaAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHUBeEpPCAJbHbIE y4eOHbIE JeiiCTBHS:

BOCIIPUHUMATL H (bOpMy.HI/IpOBaTB CYXKIACHUSA B COOTBCTCTBHMU C YCIIOBUAMH U
eJsiMHu O6HICHI/I}I, SICHO, TOYHO, I'PAMOTHO BBIPAXKATH CBOKO TOYKY 3pPCHUSA B YCTHBIX
N IMIMCbMCHHBIX TCKCTAX, AaBaThb ITOACHCHUA 110 XOAY PCHICHUA 3a1a9, KOMMCHTUPOBATH



MOJIyYEHHBINA PE3yJIbTaT;

B XoAe OOCyXIeHus 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBI,
npo0JIeMbl, pelaeMoi 3a/auu, BbICKA3bIBaTh MJIEH, HALIEJICHHBIC HA MOMCK PELICHHUS,
COMOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSMU JPYI'MX YYaCTHHUKOB JIMAjora,
oOHapyX1BaTh pa3IMyune U CXOJCTBO MO3ULMH, B KOPPEKTHON GopMme (popMyIupoBaTh
pa3HOIIIaCHsl, CBOU BO3PAKEHNUS;

MPEACTABIATh PE3YJbTaThl PEIICHUA 33a7auyd, SKCIEPUMEHTa, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOATENbHO BBIOMPAaTh (OpMaT BBICTYIUIEHUS C Y4Y€TOM 3ajad
NPE3EHTAlNN U OCOOEHHOCTEN ay/IUTOPHH;

IOHMMAThb U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M UHAUBUAYaIbHON paOOThI
IIPU pELIEHUN y4eOHBIX MAaTEMAaTUYECKUX 3a/1aY;

OPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IUIAHUPOBATH OpPraHU3ALHIO
COBMECTHO paboThl, pactpeeisaTh BUAbI padOT, 10rOBapuBaThCs, 00CYKAAaTh MPOLIECC
U pe3yabTat paboThl, 0000111aTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B TIPYMNIOBBIX (hopmax padoTel (0OCykneHHs, 0OMEH MHEHHSIMH,
MO3TOBBIE IUTYPMBI U IPYTUE), BHIIOJIHATH CBOIO YAaCTh padOThl U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTMMHU WICHAMH KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOLIUI
HOPOAYKT IO KPUTEPUSIM, CHOPMYITMPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUS.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE eMCTBUS
Camoopranusamnus:

CaMOCTOSTEIIbHO COCTAaBJISATh IUJIaH, ajJTOPUTM pelieHus 3a1avn (WM €ro 4YacTh),
BBIOMpATh CMOCOO peIIeHUs C Y4YETOM UMEIOIIUXCS PECypcoB MU COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BapHAHTBI PEIICHUN C YIETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb:

BJIQJ€Th CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI TMpoliecca W pe3ysbTaTa
pEelIeHNs] MaTEMAaTUYECKOM 3a1auH;

MPEABUAECTh TPYIHOCTH, KOTOpPbIE MOTIYT BO3HHUKHYTH IIPH DPEIICHUM 3a/1ayH,
BHOCHUTbh KOPPEKTHUBBI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTENHCTB, HAWJAECHHBIX
OLLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH TIOCTABICHHOW LIeNu U
YCIIOBUSIM, OOBSICHATh MNPUYMHBI JTOCTHOKEHHUS] WM HEAOCTHMKEHUS UENH, HaXOJUTh
OLIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yJbTaThl OCBOEHUS MPOrPAMMBI [10 MATEMATHUKE MPEACTaBICHBI IO
rojaM oOyueHHUs B CIEAYIOIIMX pa3fesiax MporpaMMbl B paMKaX OTAEJIbHBIX y4eOHBIX
KypcoB: B 5—6 Kkilaccax — Kypca «MaremaTtuka», B /—9 kiaccax — KypcoB «Anredopay,
«I'eomerpusd», «BepOSTHOCTD U CTATUCTUKAY.



®EJIEPAJIBHASI PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

INOACHUTEJIBHAA 3AIIMCKA

[IpuopureTHbIMU TeNSIMH OOydeHHs] MaTeMmaThke B 5—6 Kiaccax SBISIOTCS:
poaoiKeHne (HOPMUPOBAHUSI OCHOBHBIX MATEMATHUYECKUX MOHSTUH (YUCIIO,
BEeNIMYMHA, TreoMeTpuueckas ¢urypa), o00eCneyuBaOIIUX MPEEMCTBEHHOCTh H

MEPCIEKTUBHOCTh MaTEMAaTHUECKOTO 00pa30BaHUs 00yUaIOIINXCS;

pa3BUTHE WHTEIUICKTYATbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOyJaroImxcs,
MMO3HABATEIbHOW AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHWW, MHTEpeca K H3YUYCHHIO
MaTeMaTUKH;

MOJBE/ICHUE OOYYaloIIMXCsl Ha JOCTYMMHOM Il HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTUKU U OKPYKArOIIETO MUPA;

dbopmupoBaHre (YHKIIMOHATBHOM MaTeMaTUYECKOM TPaMOTHOCTU: YMEHUs
pacro3HaBaTh MaTE€MaTHYECKUE OOBEKTHI B peEaJbHBIX JKU3HEHHBIX CUTYyaIusX,
MIPUMEHATh OCBOCHHBIE YMEHUSA ISl PEUICHHS MPAKTUKO-OPHUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATL IIOJIYUYEHHBIE pPE3YyJIbTaThl M OLEHUBAaTh HX Ha COOTBETCTBUE
MPAKTUYECKON CUTYAIUU.

OcCHOBHBIC JIMHUW COJIEpKaHUS Kypca MaTreMaTuku B 56 kimaccax —
apuMeTndyecKas 1 Te€OMETPUYECKasi, KOTOPbIe Pa3BUBAIOTCS MNapalljIebHO, KaKIasB
COOTBETCTBHH C COOCTBEHHOM JIOTHKOM, OJHAKO, HE HE3aBHCHUMO OJIHA OT JPYyroi,a B
TECHOM KOHTAaKTE€ W B3aMMOJCHUCTBUMU. TaKKe B KypCc€ MaTEMaTHUKU MPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMU aJreOphbl U ONMKUCATEIbHON CTATUCTUKHU.

N3yuenue apudmernueckoro marepuajia HAYMHAETCA CO CHCTEMaTH3allud M
Pa3BUTHUSI 3HAHUM O HaTypaJbHbIX YKCIIAX, MOJYYEHHBIX HA YPOBHE HaUYaJIbHOT'O OOIIEro
oOpa3zoBanus. I[Ipm 2TOM COBEpIIEHCTBOBAHHE BBIYUCIUTEIILHOW TEXHUKH U
dbopMuUpoBaHHE HOBBIX TEOPETHYECKMX 3HAHMM  COYETaeTCA C  pPa3BUTHEM
BBIYMCIIUTEILHON KYJIbTYPhl, B YaCTHOCTH C OOydYE€HHEM TMPOCTEHIINM MpuéMam
NPUKUJIKUA W OIEHKM PE3YyJbTAaTOB BBIUMCICHUN. V3ydyeHHEe HaTypallbHBIX 4YHCEI
MPOJIOKAETCS B 6 Kjlacce 3HAKOMCTBOM C HauaJbHBIMU MOHATUSIMU TEOPHUH JICTTUMOCTH.
Havano n3zydennsi 0OBIKHOBEHHBIX U JIECATUYHBIX IPOOEH OTHECEHO K 5 Kiaccy. ITo
NIEePBBII ATAll B OCBOSHUHU APOOEH, KOra MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UICSIMU,
NOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHrne OOBIKHOBEHHBIX IPOOEi B TIOJHOM 00bEME
MPEAIIECTBYET U3YUCHUIO JECATUUHBIX APOOEH, UTO 11eJ1IeCO00pa3HO C TOUKH 3PCHUS
JIOTUKHU W3JI0KEHHSI YHUCIIOBOM JIMHUHU, KOTJa MPAaBWIa ACUCTBUU C JIE€CITUYHBIMU
JTPOOSIMU MOXKHO OOOCHOBATh YK€ M3BECTHBIMHU QJITOPUTMaMU BBITIOJIHEHUS JIEUCTBUMN
C OOBIKHOBEHHBIMHU JPOOSIMU. 3HAKOMCTBO C JECITUYHBIMH JIPOOSMHU PACIIUPUT
BO3MOYKHOCTH JJISI TIOHUMaHUS 00YYaIOMUMUCS TPUKIATHOTO MPUMEHEHUSI HOBOM
3alUCHU MPU U3YYEHUH JPYyTUX NPEAMETOB U NPU MNPAKTUYECKOM HCIOJIb30BAHUHU.
K 6 kmaccy oTHec€H BTOpOIi 3Tan B U3y4yeHUH ApoOeH, rIe MPOUCXOIUT
COBEPILIEHCTBOBAHNE HABBIKOB CPABHEHUS U MpeoOpa3oBaHusl ApoOeid, 0CBOEHUE HOBBIX

BBIUHMCIIUTEIBHBIX AIITOPUTMOB, OTTAYNBAHUE TEXHHKH BBIYHCICHUN, B TOM YHUCIIE
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3HAUYCHUN BBIPAKEHUHN, COACpKANIMX M OOBIKHOBEHHBIC, W JIECATHYHBIC IpOOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMHU, PACCMOTPEHUE MPUEMOB PEIICHUS 3a/1a4y Ha APOOH.
B Hauane 6 kiacca mpoUCXOUT 3HAKOMCTBO C IMTOHSATHEM IMPOIICHTA.

Oco0eHHOCTBIO U3yUEHUS TIOJIOKUTENIBHBIX U OTPULIATEIBHBIX YUCEI SIBISIETCS TO, YTO
OHHM TaK)K€ MOTYT pacCMaTPUBATHCS B HECKOJIBLKO ATarnoB. B 6 kacce B Havase u3ydeHus
TeMmbl «IlonokuTeNnbHbIC U OTPUIIATENILHBIC YUCTIa» BhIeseTcs noareMa «Llenbie uncnay,
B paMKax KOTOpPOM 3HAKOMCTBO C OTpPUUATEIbHBIMH YHCIAMU U JEHCTBUSIMMUC
MOJIO’KUTEIIbHBIMUA M OTPULIATEIHHBIMU YUCIIAMH TIPOMCXOJIUT HA OCHOBE COJIEPKATEILHOTO
M0/IX0/1a. DTO MO3BOJISET HA JOCTYITHOM YPOBHE MO3HAKOMUTH O0YUaIOIIMXCSl PAKTHYECKH
CO BCEMHU OCHOBHBIMH TOHSITUSIMA TE€MbI, B TOM YHCJI€ U C MPaBUIAMH 3HAKOB MpHU
BBINOJIHEHUN apu(METHUECKUX ACUCTBUA. V3yueHue palMoHal bHBIX YHCET Ha 3TOM He
3aKOHYUTCS, @ OyJIeT MPOJA0KEHO B Kypce anreOphl / Kiacca.

[Ipu o0OyuyeHUM pEIICHUIO TEKCTOBBIX 3ajad B 56 Kiaccax HCHOIb3YIOTCS
apudmeTndeckrue mpuémMsl perieHus. [Ipu oTpaboTke BEIYUCIUTEIHHBIX HABBIKOB B 5—0
KJIacCax paccMaTpPUBAIOTCS TEKCTOBBIC 3314l CIAEAYIONIMX BUAOB: 3a/la4d Ha JIBIDKEHUE,
Ha YacTH, Ha TIOKYTKHU, Ha pabOTy U MPOU3BOUTEIHHOCTD, Ha IPOLIEHTHI, HA OTHOIIICHUS
u nponopuuu. OOydaroniuecs 3HAKOMATCS C MPUEMAMU PEIICHUs 3a7ad rnepedopom
BO3MOXKHBIX BapHUaHTOB, y4arcs paboTaTh ¢ uHMOpMaImen, npecTaBieHHoi B Gpopme
TaOJIUI WU JUarpamm.

B mporpamme yuebGHOro kypca «Maremarukay MpeaycMOTpeHo (HOpMHUpOBaHUE
MPONEACBTUUECKUX alre0pandecKuX MpeCcTaBlIeHUl. bykBa KaKk CHMBOJI HEKOTOPOTO
yucia B 3aBUCHUMOCTH OT MaTE€MaTUYeCKOTO KOHTEKCTa BBOJUTCA ITOCTENEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO HCIOJB3YETCS MPEXKAE BCEro sl 3alucH OOIIMX
YTBEPKACHUHN U MPEI0KEHUN, (POPMYJI, B YACTHOCTHU ISl BEIYUCICHUS TEOMETPUUECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B nporpamme yuebHOro kypca «MaremaTtuka» TpeACTaBlieHa HarJsIHas
reOMETpHsi, HalpaBJICHHAs Ha pa3BUTHE OOPA3HOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YyYEHUU T'€OMETPUH,
KOTOPBIM  OCYIIECTBISIETCS HA HAIJISJIHO-TIPAKTUYECKOM  YpPOBHE, OIHUpaeTcsHa
HaTJISIHO-O0pa3HOe  MBINIUICHHE  O0ydammmxcsa.  bonbmias  posib  OTBOJIUTCSA
MPAKTUYECKOHN JIeATEIIbBHOCTH, OTMBITY, SKCIIEPUMEHTY, MOJieIupoBanuto. O0ydaromuecs
3HAKOMSITCS ¢ TEOMETPUYECKUMHU (PUTYpaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEUIIMMU  KOH(UTYypalusIMu, ydaTcs H300pakaTh HMX Ha HEJIMHOBAHHOW W
KJIeT4aTol Oymare, pacCMaTpUMBaIOT MX MPOCTEHIHe CBOMCTBA. B mporecce uzydeHus
HarJIsAHOM T€OMETPUM 3HAHUS, MOJYyUYEHHBIC OOYYarOIMMUCS Ha YPOBHE HaudaJbHOTO
o01iero oOpa3oBaHusl, CHCTEMATH3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yuyeOHOMY TUTaHy B 5—6 Ki1accax M3y4aeTcsi HHTETPUPOBAHHBIN TIPEIMET
«Marematuka», KOTOpbIA BKIIIOYAaeT apuU(PMETUUYECKU MaTepual U HarjsaHyro
TE€OMETPHUIO, a TAKXKE MPONEAEBTUUECKUE CBEICHUS U3 aiareOphl, JIEMEHTHl JIOTUKUA U
Hayaja OMUCcaTeIbHON CTAaTUCTUKH.

OO0riee yuca0 4acoB, PEKOMEHI0BAHHBIX ISl U3y4YeHHUsI MaTeMaTuku, — 340 4acoB:
B 5 kimacce — 170 yacos (5 yacoB B Heneo), B 6 kimacce — 170 yacos (5 yacoB B Henelio).
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COAEPKAHUE OBYYEHUSA
5 KUIACC

HarypaJjbHblie ync/ia 4 HYJIb

Hartypanbnoe umcnmo. Psn Hatypampabix uncen. Ywmcno 0. W3o6paxenue
HATypaJIbHBIX YUCEJI TOUKAaMU Ha KOOPJAUHATHOU (YMCIOBOM) IPSIMOMA.

Ilo3nunoHHass cucrema CUMCIEHHA. Pumckas HyMmepauus Kak IpUMeEp
HEIO3ULMOHHON CUCTEMBI CUYMCIICHHUS. [ecaTHUHas cucTeMa CYMCIICHHUS.

CpaBHEHME HATypaJbHBIX YHCEJ, CPABHEHUE HATYpPaJIbHBIX YHCEN C HYJEM.
Crnoco0bl cpaBHeHUS. OKPYTJII€HUE HATYPAJIbHBIX YUCEN.

CrnioxeHne HaTypaJIbHBIX YMCEJl, CBOMCTBO HYJISI IIPU CIOKEHUU. BrlunTanue kak
neiicTBre, 00paTHOE CIIOKEHUIO. Y MHOKEHUE HATYypaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHUIIBI TpPU YMHOXEHUU. JlemeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHUIO.
KomnoHeHThI elicTBUM, CBA3b MEXIy HUMU. [IpoBepka pesynbTara apudMeTH4ecKoro
nevictBus. IlepeMecTuTenbHOE M COYETATENBHOE CBOWMCTBA (3aKOHBI) CIOXEHUS U
YMHOKEHHUSI, paCIPEICIUTEIBHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3zoBanne OyKB [yisi 00O3HAUEHHs] HEU3BECTHOIO KOMIIOHEHTa W 3alluCU
CBOMCTB apU(PMETUUECKUX JICHCTBUIA.

JlenuTenu v KpaTHbIE YMCIIA, Pa3jIoKEeHUe Ha MHOXuTenu. IIpocTeie n coctaBHbIe
yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

Crenenp ¢ HaTypaJIbHBIM IOKa3aTesieM. 3alliCh YHCIA B BUJIE CYMMBbI pa3psiIHbIX
CJIaraeMblX.

UucnoBoe BbIpakeHHE. BpIUNCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUU, MOPSIAOK
BBIIIOJIHEHUS JNEUCTBUU. VICIOJNIb30BaHME NIPU BBIYMCIICHUAX IIEPEMECTUTEIBLHOIO U
COUYETATEIBHOTO CBOMCTB (3aKOHOB) CIIOKEHHUSI M YMHOXEHUS, PaclpeleIuTebHOro
CBOMCTBA YMHOXKEHUS.

Apodu
IIpencraBierne o ApoOU Kak crocobe 3armucH 9acTH BeMUUHBL. OOBIKHOBEHHBIS

npobu. IlpaBunbHbIE W HeEmpaBWiIbHBIE ApoOu. CwmernaHHas IpoOb, TpeICTaBICHUE
CMEIIIaHHOW ApoOM B BHJE HEMPABWIBHOW ApPOOU M BBIICJICHHE IE€JIOM YacTH 4YHCIIa
U3 HempaBWIbHOU npobu. M3o0paxenue ApoOedt TOUYKAaMU Ha YWCIOBOM TIPSIMOM.
OcHoBHOe cBoMcTBO ApoOu. Cokpamienue apoOei. IlpuBeneHue ApoOH K HOBOMY
3HameHateno. CpaBHEeHUE ApoOei.

CnoxeHre W BBIYMTAHHWE JpoOed. YMHOXEHHUE W JeJieHue aApoOei, B3auMHO-
obOpatHble Apobu. HaxoxaeHrne 4acTy 1ejIoro 1 IeIoro o €ro YacTH.

Hecstuunas 3amuch apoOei. IlpencraBieHue necaTUdHOW JpoOW B BHIE
OOBIKHOBEHHOH. M300paxkeHne NecATUYHBIX ApoOel TOUYKaMH Ha YHCIOBOW MPSMOIl.
CpaBHeHHE IECATUYHBIX APOOEH.

ApudmMernueckne NEUCTBUS C ACCITUIHBIMU Ap0o0sMU. OKpyTIIEHUE MECATUIHBIX
Tpo0eii.
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Pelenue TeKCTOBBIX 3a7a4

Pemenre TEKCTOBBIX 3a7a4 apu(PMETHISCKUM CIOCOOOM. PereHue mormyeckmx
3aia4. Pemenue 3agau nepebopomM BceX BO3MOXKHBIX BapuaHTOB. Vcrmonb3oBaHue npu
pelIeHUH 3a71a4 TaOIHI] U CXEM.

Pemenune 3anay, conepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEJIMYUHBI: CKOPOCTb,
BpEMS, PacCTOSIHHE, II€HA, KOJMYECTBO, CTOMMOCTb. EIMHULIBI M3MEPEHUS: MAaCChI,
00bEMa, 1IeHbI, PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBSA3b MEXIY €AMHUIIAMH U3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemienre ocCHOBHBIX 3aJ1a4 Ha APOOH.

[IpencrapiieHre TaHHBIX B BUJIC TAOIHIl, CTOJIOYATHIX JUATPAMM.

Harnsanas reomerpust

Harnsanuele npencraBienus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIyd, YTrOJI, JIOMaHasi, MHOIOyT'OJIbHHUK, OKPY>KHOCTb, KpyT. YTOJI. [IpsAMoii, OCTpBIN, TyTION
Y Pa3BEPHYTHIN YIJIBL.

JInuHa OTpe3Ka, METPUYECKHE €AUHULBI JJIUHBL. JlnMHA JOMaHOHM, IEPUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHNE YIJIOB C IIOMOIIBIO TPAHCIIOPTHUPA.

Harnsnaele npenctaBieHuss O (urypax Ha  IUIOCKOCTH: MHOTOYTOJIBHUK,
IPSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIbHUK, O PABEHCTBE QUTYD.

N3obpaxkenne ¢uryp, B TOM uuciae Ha kiaertyatoil Oymare. IloctpoeHue
KOH(UTypaluii U3 yacTel npsiMoid, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJIeT4aTou Oymare.
Hcrnonb30BaHue CBOMCTB CTOPOH M YIVIOB MPSMOYTOJIbHUKA, KBAAPATA.

[lnomans  OpsIMOYroJibHMKa U MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4HcIIie PUTyp, H300pakEHHBIX Ha KieTyaTol Oymare. EnuHubl
WU3MEPEHUS TUTOLIAIN.

Harnsnaele mpenctaBieHds O HPOCTPAHCTBEHHBIX (Urypax: MPsIMOYTOJIbHBIN
napajuienenunesn, ky0, MHOrorpaHHuku. M3o0pakeHne npocTelmx MHOTOTPaHHUKOB.
Pa3BépTku kyOa u napamienenunena. Coznanue Mozesieid MHOTOTPaHHUKOB (M3 OymMary,
MPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaT€pPUAIOB).

O0BEM MPAMOYTOIBHOTO Mapasuienenuneaa, kyoa. Enuauipl namMmepenus oobéma.

6 KIIACC

HarypaabHblie ynciaa

ApudmMernueckre JAEUCTBUS € MHOTO3HAYHBIMM HATYpPaIbHBIMH  YHCIIAMHU.
UucnoBbie BBIPAKEHUS, MOPSAOK NCUCTBHUM, MCTIOIb30BaHHE CKOOOK. Mcmonp3oBaHue
IIPU  BBIYMCIICHUSX TIEPEMECTUTEIIBHOTO M COYETATEIIbHOTO CBOWCTB CJIOXKEHUSA H
YMHOXEHUSI, paCIpPEICIUTEIIbHOTO CBOWCTBA YMHOXEHHUs. OKpyIrjieHUEe HaTypajabHbIX
yuced.

Jlenutenu u KpaTHbIE YUCIIa, HAMOOJIBIIUI OOILIUH NeTUTENh U HAUMEHbIIIee 00111ee
KpaTHoe. [[enuMocTh CyMMBI U IPOU3BEAEHUS. [[eTleHne C OCTaTKOM.
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Apobdu
OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue apoOei.

CpaBHeHUe U ynopsaouMBaHue ApooOeil. PelmieHue 3amady Ha HaXOXIACHUE YacTUOT
L[ETIOTO U LIEJIOTO MO ero yacTtu. [[poOHoe uncio kak pe3ynbrat aeneHus. [lpeacraBnenue
JNECATUYHOW JpoOM B BUIE OOBIKHOBEHHOW apOOM W BO3MOXKHOCTH MPEICTABICHUS
OOBIKHOBEHHOM JIpo0OU B BUE JeCATUYHON. JlecaTuuHbIe ApOOU U METpUUYECKasi CUCTEMa
Mep. ApudMeThdecKkue ACHUCTBHS W YHCIOBBIC BBIPAKEHUSC OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSIMH.

OtHomienue. Jlenenue B JaHHOM OTHOLIEHUU. Macita0, nponopuus. [Ipumenenue
MPOTNIOPLUM NPH PELICHUH 3a]a4.

[Toustue mpoueHTa. Beruucienue mpoiieHTa OT BEIMYUHBI M BEJIUMYUHBI MO €6
NpOLIEHTY. BpIpakeHHEe MPOLEHTOB AECATHYHBIMU Jpolsmu. Pemienune 3agauHa
MPOIIECHTHI. BbIpakeHuEe OTHOIICHUS! BEJIMUMH B MPOLICHTAX.

ITos10:kMTENBHBIC H OTPULIATEIbHBIC YHCJIA

[lonoxxutenbHple W OTpUUATENbHbIE 4yucna. lLlensle uwmcna. Monpyne uucna,
reoMeTpudeckasl HHTepIpeTaus Moayis yncia. M3o0paxxeHue ynucen Ha KOOpAUHATHON
npsimoii. YucnoBsle npomexxyTku. CpaBHeHue uucen. ApupMeTudyeckue IeHCTBUIC
MOJIOKUTEIBHBIMUA U OTPHULIATEIIbHBIMU YUCIIAMH.

[IpssmMoyrosibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauWHaTel TOYKH Ha
IUIOCKOCTH, abciucca u opauHara. [loctpoenune Touek u puryp Ha KOOPAMHATHOU
IJIOCKOCTH.

BykBeHHBbIE BHIpAKeHUA

[IpumeHeHnne OyKB [l 3allMCH MaT€MAaTHYECKUX BBIPAKEHUA W TPEIIOKEHUI.
CpoiictBa apudmMeTnueckux JeHCTBUNA. bByKBEHHBIE BBIPAKEHHS U  YHUCIIOBBIC
IIOJACTAaHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyinbl, QopMysbl MEpUMETpa M IUIOMIAAM MNPSIMOYTOJbHUKA, KBajapara, o0bEma
napajienenumneaa u Kyoa.

PenieHnne TeKCTOBBIX 32124

Pemienne TeKCTOBBIX 3adad apu(METHUYECKUM CIIOCOOOM. PelieHue JoruuecKkux
3a1a4. Pemenue 3amauy nepe6opoM BCceX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3agay, copaepxKaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpeMsl, pacCTOsIHUE, 1IEHa, KOJIMYE€CTBO, CTOMMOCTh, POU3BOAUTEIHLHOCTh, BpeMsl, 00BEM
paboTel. EquHuILBI U3BMEPEHUsS: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKy €IMHULIAMU U3MEPEHUS KaX0 BEITUYUHBI.

Pemenune 3amad, CBSI3aHHBIX C OTHOIIEHWEM, MPOIMOPIMOHATBLHOCTHIO BEJUYUH,
MPOIICHTAMM; PEIIEHNUE OCHOBHBIX 3a71a4 Ha JPOOU U TIPOIIECHTHI.

OneHka W TPUKUOKA, OKpyrieHue pesyibrata. CocTaBieHne OyKBEHHBIX
BBIPAKEHUH I10 YCIOBUIO 3aa4H.

[IpencraBnenre MaHHBIX C TOMOMBIO Tabmuir u auarpamm. CronOuaThie
JIAarpaMMbl: YTEHUE U TOCTPOEHUE. UTEHUE KPYTOBBIX JUAarpaMM.
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Harnsanas reomerpust

Harnsnusie npencraBnenus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, YroJl, JIJOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTONIBHUK, TPEYTOJIbHUK, OKPY’KHOCTD,
KpYT.

B3anMHOE pacronokeHue IByX INPsSMBIX Ha IUIOCKOCTH, MapajuIeNIbHBIE MPSMBIE,
NEPICHANKYJISIPHBIE NpsAMbIe. FI3MepeHne paccTOSHUI: MEX Ty ABYMsI TOUKaMH, OT TOUKH
J10 IIPSIMOM, JUIMHA MapIIpyTa Ha KBapPaTHON CETKeE.

N3mepeHre © MOCTPOEHHWE YIJOB C [OMOUIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIBHBIN, TYIOYTOJIbHBIA, PABHOOEIPEHHBIH,
PaBHOCTOPOHHUU. UeThIPEXYTOMBbHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJOB, aAuaroHaneil. M3oOpaxeHnue
F€OMETPUYECKHX (UTyp Ha HEIMHOBAHHOM OyMare C HCHOJIb30BAaHUEM IUPKYJIA,
JUHEWKH, yroJabHUKa, TpaHcnopTupa. [loctpoenus Ha kieTyaToit Oymare.

[lepumerp MHoOroyroipHuka. [loHsTHe miomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkEéHHoe n3mMepeHue mwiouaau GuUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxéHHOe N3MepeHne JUIMHbBI OKPY>KHOCTH, TUIOLIAId KpyTa.

CummeTpus: LIeHTpabHas, 0CeBask U 3€pKajibHasi CHMMETPUHU.

[TocTpoeHrne CUMMETPUYHBIX PUTYD.

HarnsgHble npencraBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: Mmapaiesenumnes, Kyo,
MpU3Ma, MUpaMuJia, KOHYC, HUIMHAD, ap u chepa. M300paxxkeHne mpocTpaHCTBEHHBIX
¢uryp. IlpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IMIIMHAPA U KOHYyca. Co3aaHue Moenen
POCTPAHCTBEHHBIX GUTyp (M3 OymMaru, IpOBOJIOKH, IMJIACTUIMHA U APYTUX MaTEPUAJIOB).

ITonsatune o0BEMa, enuHMIBI u3MepeHus o0bEMa. OOBEM MNPSIMOYTOJIHHOTO
napajienenuneaa, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yJNbTATHl OCBOSHHUS MPOTPAMMBI yUEOHOTO Kypca K KOHILY
oOy4eHus B 5 Kjacce:

Yuciia v BHIYUCICHUS

[lonnmarh U NMPaBUWIBHO YMHOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE C HATypalbHBIMU
YHCJIaMU, OOBIKHOBEHHBIMH M JECATUUHBIMU JPOOSIMHU.

CpaBHHBaTh M YIHOPSIOYMBATh HATypajbHbIE YKCJIA, CPABHUBATh B IPOCTEUIINX
Cly4asiXx OOBIKHOBEHHBIE IPOOH, 1ECATUUHBIE IPOOH.

COOTHOCUTD TOUKY Ha KOOPJMHATHOM (YMCIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €i
YUCJIOM W M300pakaTh HATypajibHbIE YMCJIa TOYKAMU Ha KOOPJWHATHOU (YHUCIIOBOM)
IIPSIMOM.

Boimonusate  apudmeTHueckue  JACUCTBUA € HATYpalIbHBIMH  YHCIIAMH,
C OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUIINX CITydasiX.

BBINONHATE IPOBEPKY, IPUKUIKY PE3YyJIbTaTa BEIYUCICHUN.

OKpyTJsTh HaTypaJIbHBIE YHCIIA.
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Pemenue TeKCTOBBIX 32124

Pemarp TekcToBble 3amauM  apU(PMETHUYECKHM CIIOCOOOM U C IOMOIIBIO
OpPTraHHW30BAHHOTO KOHEYHOTO Iepedopa BceX BO3MOMKHBIX BAPUAHTOB.

Pewate 3amaun, cogeprkanme 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMsl, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3alMCH, CXEMbl, TaONMIbl, 0003HAYEHUS MPH PELICHUU
3ajad.

[Tonbp30BaThCd OCHOBHBIMU E€IMHHUIIAMH H3MEPEHMS: LIEHBI, MAcChl, PACCTOSIHMS,
BPEMEHM, CKOPOCTH, BBIPAXKATh OJIHU €AVHUIIBI BEJIMUUHBI Yepe3 JpyTHe.

W3Bnekarp, aHaIUM3UpOBaTh, OLIEHUBATh HH(OpMaLUIO, MPEACTaBICHHYIO
B Tabnuile, Ha CTOJIOYATON Juarpamme, MHTEPIPETUPOBATH MPEACTABICHHBIE JaHHBIE,
UCII0JIB30BAaTh JaHHbIC [IPU PEILICHNN 3a/1a4.

Harasitnas reomerpust

[Tonp30BaThCA r€OMETPUUECKUMU MOHATUSAMHU: TOUKA, IPSAMast, OTPE30K, JTyd, YIoJ,
MHOI'OYT'OJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTs mNpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIIHX (opmy
W3YUYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJIAMHM: BEpIIMHA CTOPOHA,C
MHOT'OYTOJIbHUKAMU: YTOJI, BEPIIMHA, CTOPOHA, IWATrOHAJb, C OKPY>KHOCTBIO: pajnyc,
JIAaMETp, LIEHTP.

N300paxxaTh U3y4YeHHbIE TEOMETpUYECKUE (PUTYypbl HA HEJTMHOBAHHOW U KJIETYATOM
OyMare ¢ MOMOUIBIO HUPKYJIS U JIMHEUKU.

HaxoguTe miMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IOMOIIBIO
JIMHEWKH, CTPOUTDH OTPE3KH 3aJaHHOM IJIMHBI; CTPOUTH OKPY>KHOCTh 3aJJaHHOTO painyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPAMOYIOJIBHHKA, KBaapara Uil HX
IIOCTPOEHMS, BBIYMCIICHUS UIOLIAAU U IIEPUMETPA.

Boluucnsate nepuMmeTp Y IJIOMIAAL  KBajApara, MNPsIMOYToOJIbHHKA, (Uryp,
COCTaBJICHHBIX U3 MPSMOYTOJLHUKOB, B TOM 4YHciie pUryp, u300pa>k€HHBIX Ha KJIETYaTON
Oymare.

Ilonp30BaTbCd OCHOBHBIMM METPUYECKMMM E€IUHULIAMH HW3MEPEHHUs JJIMHBI,
IJIOIIA/INA; BBIPAKATH OJTHU €IMHULBI BEJTUYUHBI Uepe3 IpyTHE.

Pacno3naBaTe mapamienenunesn, KyO, HUCIONb30BaThb TEPMHUHOJIOTHIO: BEPILIMHA,
pedpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHHUS MMapasuieNenumnena, Kyoa.

Boruncnate 00b€M  KyOa, mnapajuienenunena Mo 3aJaHHbIM  H3MEPEHHSIM,
I10JIb30BaThCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemate HecHOXHBIE 3aJadud  Ha HM3MEPEHUE TIE€OMETPUYECKUX BEIMYMHB
IIPAKTUYECKUX CUTyaLUsX.
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[IpenMeTHBIE peE3yIbTATBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

YucJa v BbIYHCTIEHUS

3HaTh M IIOHMMaTh TEPMHUHBI, CBA3aHHBIE C PA3IMYHBIMHA BHUJAMH YHUCEI H
croco0aMu WX 3aIuCH, MEPEXOANTh (€CITU 3TO BO3MOXKHO) OT OJHON (hOPMBI 3amuCH
YHUCIIa K JPYTOU.

CpaBHUBATH U YIIOPSIOYMBATH IIEJTbIC YUCIIA, OOBIKHOBEHHBIE U ICCSITUYHBIE IPOOH,
CPaBHUBATh YMCJIa OJJHOTO U PA3HBIX 3HAKOB.

BrImonHsTh, coueTas yCTHbIE M TUChMEHHBIE TPUEMBI, apu(METUIECKHIE TCUCTBUSL
C HATypaJbHBIMU W I€JBIMH YHCIIAMH, OOBIKHOBCHHBIMH M JIECATHYHBIMH JPOOSIMHU,
MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YUCIIAMM.

BouucasaTh 3HaUYEHUSI YMCIOBBIX BBIPAKCHWM, BBIMOJHATH NMPUKUAKY M OIEHKY
pe3yJibTaTa BBIYMCICHUM, BBIMOJHATH MPEOOpa3OBaHUsS YHCIOBBIX BBIpaKEHUMHA
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUU.

COOTHOCUTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €M YHMCIIOM U
n300pa)kaTh YMCjIa TOUKaMU Ha KOOPAMHATHOMN IPSAMOM, HAXOIUTh MOIYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSAMOYTOJIBHOM CUCTEME KOOPAMWHAT C KOOPAMHATAMU 3TOU
TOYKHU.

OKpyTIsTh 1IEIbIC YHCiia U ICCATUYHBIC IPOOH, HAXOIUTh MPUOINKEHUS YHCEIL.

YucsoBbie 1 0yKBEHHbIE BbIPAaKEHMsI

[TonumaTe W ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIMCHIO CTEICHW YHCIIA,
HaxOJWTh KBaJpaT M KyO 4YHCIA, BBIYMCISATH 3HAYCHHUS YHCIOBBIX BBIPAKCHHM,
COAEPIKAIIUX CTETICHHU.

[Tonp30BaThCA TpU3HAKAMU ACIUMOCTH, PACKIAIbIBATh HATypaJbHbIC YHMCIIA Ha
MPOCTHIE MHOKUTEIIH.

[Tonb3oBaThCa MacITaAOOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Hcnonp3oBaTth OyKBBI it O00O3HAYCHUS] YHCEN TMPH 3alUCH MaTeMaTHYECKUX
BBIpAXEHUN, COCTaBJISATh OYKBEHHBIC BBIpOKECHHUS U (HOPMYJbI, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BBIPKEHUMN, OCYIIIECTBIISASI HEOOXOIMMBIE ITOJICTAHOBKU U MPE0Opa30oBaHUSI.

HaxonuTs HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

Peienue TekcToBBIX 32124

Pemrats MHOTOIIIAarOBBIE TEKCTOBBIE 3a/1a4l apU(DMETHUECKUM CTIOCOOOM.

Pemarp 3amauu, cBA3aHHBIE C OTHOIICHHWEM, MPOMOPLUHMOHAILHOCTHIO BEJIHYMH,
IPOIIEHTaMH, PEIIaTh TPU OCHOBHBIE 3a7]aui Ha IPOOH M MPOIICHTHI.

Pematp 3amaun, comeprkaiiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITMYUHBI: CKOPOCTH,
BpeMsi, PacCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, NPOU3BOIAUTEIHLHOCTb, BpEMs,
o0béMa paboThl, HCHOIB3YS apUPMETHUECKUE JIEHCTBUS, OICHKY, NPUKUIKY,
MOJIb30BAThCS €AMHUIIAMUA U3MEPEHUSI COOTBETCTBYIOIIUX BEJIMYHH.

CocTaBnsaTh OyKBEHHBIC BBIPAKCHHSI 110 YCIOBHUIO 33 Ja4H.
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N3Bnekats nuHpoOpMaIiuio, IpeacTaBiICHHYIO B TaOIUIIAaX, HA TJUHEHHOH, CTOIOYATOM
WM  KPYroBOM JuarpaMmax, HHTEPIPETUPOBATh  NPEACTABICHHbIC  JaHHBIE,
MCIOJI30BaTh JJAHHBIC IIPU PEUICHUM 3a/ad4.

[IpencrapisaTe wHGOPMAIUIO C TMOMOIIBIO TabOJWIl, JUHEWHOW W CTOJIOYATOM
JTAArPaAMM.

Harasiinas reomerpust

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYKAIOLIETO MHpa, HMEIOIMUX (PopMy
U3YYECHHBIX T€OMETPUUECKUX MIIOCKUX U MMPOCTPAHCTBEHHBIX (DPUTYP, IPUMEPHI PaBHBIX U
CUMMETPUYHBIX (pUryp.

N300paxxkaTh ¢ MOMOIIBIO TUPKYJISl, TUHEHKH, TPAHCIIOPTHUPA HAa HEJIMHOBAHHOW U
KJeTyaTol OymMare M3y4eHHbIE MUIOCKHE T'€OMETpUYecKue (pUrypbsl U KOH(PUTYypaluHu,
CUMMETPHUYHbIE (DPUTYPBI.

[Tonb30BaTbCAd T€OMETPUUYECKMMHU TMOHSTHSMHU: PABEHCTBO (UTYp, CHUMMETPHUS,
WCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYI0 C CUMMETPHUEW: OChb CHMMETPHUH, LEHTP
CUMMETPHUH.

HaxoauTs BeMUHUHBI YTII0B U3MEPEHUEM C IIOMOILLBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJaHHOM BEJIMYMHBI, IOJIb30BATHCSA IPU PELICHHWM 3aJad I'PagyCHOW MEPOU YIJIOB,
pacIio3HaBaTh HA YEPTEkKAX OCTPBIM, IPAMOM, Pa3BEPHYTHIN U TYIION YTJIbI.

Bpruucnars  QUIMHY  JIOMAHOM, IEPUMETP MHOIOYI'OJIBHUKA, IIOJIb30BAaThCS
€AUHULAMHU W3MEPEHUS JUIMHBI, BbIPAXKATh OJHU E€IMHULIBI M3MEPEHUS JUIMHBI Yepes3
Ipyrue.

Haxoguth, ncnonb3ys 4epTEXHBIE WHCTPYMEHTBI, PACCTOSHUA: MEXKIAY ABYMS
TOYKAaMH, OT TOYKH 110 MPSIMOM, JUIMHY IIyTH HA KBaJAPATHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBIE€HHBIX U3 MPSIMOYTOJIBHUKOB, UCIOIb30BaTh
pa3OueHue Ha MNPSMOYTOJIbHUKHA, HAa  paBHbIE  (QUIYpBl,  JOCTpaWBaHHUE 10
IIPAMOYTOJIBHUKA, II0JIb30BAaThCSl OCHOBHBIMM E€IWHUIIAMH HM3MEpPEHMs IUIOLIAIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APyTHeE.

Pacnio3HaBaTh Ha MOAENAX W H300PAKEHUSIX MNUPAMUIY, KOHYC, UWIMHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOpO, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N3o06pakath Ha KjIeTUaTON Oymare NpsMOyTroJIbHBIN Mapasijieenumne].

Boruncnate 00b€M NpSIMOYTOJIBHOTO Mapajienenumnena, Kyoa, MOoJb30BaThCs
OCHOBHBIMHU €IUHUIIAMU U3MEPEHUS 00BbEMA;

Pemare HecnoxHbIE 3agaudM  Ha HAXOXKJICHHME TI'€OMETPUYECKMX BEJIMYHH
B [IPAKTUYECKUX CUTYyaLHAX.
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TEMATHYECKOE INTAHUPOBAHHUE

5 KUIACC
HaunmenoBanue paznena |KonnuectBo OcHoBHOE OcHOBHBIE BUJIBI IEITEIILHOCTH 00yYarOIINXCs
(Temnl) Kypca 4acoB coepKaHue
HarypanbHble uncina. 43 Jlecatuunas Yurtarh, 3alIUCHIBATH, CPABHUBATHL HAaTypaJbHbIC YHCIIA;

JlelicTBUS C HATYpAIbHBIMU
YU CIIAMU

CUCTEMA CYUCIICHHUS.
Psn matypanbHbIX
quced.
HarypanpHnbii psn.
Yucio 0.
HarypanpHble uncna
Ha KOOPJIMHATHOU
IIPSIMOM.
CpaBHeHue,
OKpYTJICHHE

HATypaJIbHBIX YHCEIL.

Apudmernueckue
JICUCTBUS

C HATypaJbHBIMU
yuciiamu. CBoiicTBa
HYJISI IPU CIIOKEHUU
U YMHOXKEHUU,
CBOMCTBA €IVMHUIIBI
P YMHOKEHUHU.

NpeaIaraTb U 00CyKAaTh COCO0BI YIIOPSIOUNBAHUS YHCEIL.
MN300paxkaTh KOOPAMHATHYIO MIPSAMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBathb cBoiicTBa HATypalbHOTO psifa, uncen 0 u 1
MIPU CJI0KEHUU U YMHOKEHUHU.

Hcnonb30BaTh NPaBWJIO OKPYIJIEHUSI HATYPAIbHBIX YHCEIL.
BbInoiHATH apupMeTnYecKue 1eiiCTBU C HATYPAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUIN

CO CKOOKamH U 6e3 CKOOOK.

3anucbIBATH MPOU3BE/ICHNUE B BUJIC CTCTICHU, YMTATH
CTEIECHH, HCII0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHUE,
MOKA3aTellb), BLIYUCIAATHh 3HAYECHUS CTCTICHEN.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpAXXEHU, MPeAJIaraTb u IPUMEHSTh NPUEMBI IPOBEPKH
BBIYMCJICHUU.

HNcnonb30BaTh NPH BHIYUCJIEHUSIX IEPEMECTUTEIBHOE U
COYETATEIbHOE CBOMCTBA CIOKEHUS U YMHOKEHHUSI,
pacrpeaeanuTeIbHOE CBOMCTBO YMHOKEHUS; GOPMYJIMPOBATH
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IlepemectuTenprHOE
1 cOYeTaTeIbLHOC
CBOMCTBA CJIOKCHHUS
1 YMHOXKEHUSI,
pacrpeeuTeNIbHOE
CBOMCTBO
YMHOXEHHUSI.
Jenurenu u
KpaTHbBIC YUCIIA,
pasyioKeHUE Yrcia
Ha MHOKUTEJIIH.
Jlenenue

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

CrerneHn ¢
HaTypaJlbHbIM
MOKa3aTeJIeM.
YucnoBbie
BBIPKCHUS,
MOPSIAOK IENCTBUM.
Pemenue TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKUE

U PUMEHATH MPaBWJIa MpeoOpa30BaHus YUCIOBBIX
BBIPKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HcciienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001IEHHSI U
BbIBO/IbI 10 PE3YJITATAM MMPOBEAEHHOTO UCCIICIOBAHUS.
@®opMyTHPOBATH ONPeIeSIeHUs JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE Y COCTABHBIE YKCIIA; (POPMYJIHPOBATH H
NMPUMEHATH NMPU3HAKM JICIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BICKA3bIBAHUS

O HAaTypaJbHbIX YHCIAX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPUIIAHUS
BBICKA3bIBAHUHN O CBOMCTBAX HATYPAJIBHBIX YHCEIL.
KoncTpynpoBars MaTeMmaTHuyeCKHe NMPeEAJI0KEHUS

C MIOMOILBIO CBA30K «U», KAJIN», KECIH. .., TO... ).

Pemars TekcToBbIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCIO0JIb30BATh 3aBUCUMOCTH MEXI1Y BEIUUYMHAMHU (CKOPOCTb,
BpeMsl, paCCTOSIHUE; 1IeHa, KOJIMYeCTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepedopMyTHPOBATH YCIOBUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEITMUYNHAMMU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUM.
MoaenupoBarh X0/ pELICHUS 33a4H C IOMOLIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHUE U
MOKYTKH

CXEMBbl, TaOJHUIIBI.

IIpuBoauTH, pa30MpaTh, OLIEHUBATDH PA3IUYHBIE PELICHUS,
3aMKCH PelICHUN TEKCTOBBIX 3a/1a4.

KpuTnuecku oneHUBaTh MOJTYYEHHBIN pe3ybTarT,
OCYIIECTBJIATH CAMOKOHTPOJIb, IPOBEPSI OTBET Ha
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OUIHOKH.

Pematsb 3a7a4n ¢ NOMOIIBIO Tepedopa BCceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMMTBCS € HCTOPHUEH pa3BUTUS apU(PMETUKH

Harnsnnas reomerpus.
JIvHuM Ha 1I0CKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue niamHbl
OTpE3Ka,
METpUYECKHUE
€IMHUILIBI
W3MEpPEHUS JTUHBI.

OKpYy»XHOCTb U KpYT.

[IpakTrueckas
pabora
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
Yron. [Ipsamoi,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YIJIBIL.
N3mepenue yrios.

Pacno3HaBaTthb Ha yepTexKax, pUCyHKaX, ONMUCHIBATD,
UCIIOJIB3YsI TEPMHUHOJIOTHIO, U H300PakKATh C TOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
YTOJI, IOMaHy!0, OKPY’KHOCTb.

Pacno3naBathb, NpMBOAUTH NPUMeEPbI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOIUX POPMY U3YUEHHBIX (PUTYDP, OLIEHMBATH UX
JIMHENHBIE pa3MepHI.

HNcnonb30BaTh TMHENWKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI
JUISL IOCTPOCHUS U U3MEPEHUS: U3MEPATH JUIMHY OTPE3KA,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM JJIMHBI, YTOJI,
3aJJaHHOW BEJIMYMHBL, OTKJIAABIBATH IUPKYJIEM PaBHbIC
OTPE3KHU, CTPOUTH OKPY>KHOCTb 3aJJaHHOT0 panyca.
N306paxkath KOHPUTYpAIIUU TEOMETPUIECKUX (pUryp

W3 OTPE3KOB, OKPYKHOCTEM, UX YACTEN HA HEJJMHOBAHHOU U
KJIeTUaToi Oymare; npeajiaratb, ONMCbIBATH U 00CYK1aTh
CIoco0bl, AJITOPUTMbI TTOCTPOCHHS.

Pacno3HaBath n M300pakaTh HA HEJTMHOBAHHOW U
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[IpakTrueckas
pabota
«IToctpoenue
YTIIOB»

KJIETYaTO Oymare NpsMOu, OCTPBIH, TyHOW, pa3BEPHY THIN
yIJIbl; CPABHUBATD YIJIbIL.

BbI4uCJIATH IMHBI OTPE3KOB, JOMaHBIX.

IHoHuMaTh U MCIO/IL30BATH IPU PELICHUH 3a1a4
3aBMCHMOCTH MEXy €AMHULI[AMU METPUUECKONU CHCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUYECKUMHU CUCTEMAMHU MED;
BbIPAKATH JUIMHY B PA3JIMYHBIX €AWHNALIAX U3MEPEHUS.
HccnenoBathb Gurypsl 1 KOHPUTypauu, UCIOb3Ys
M(ppoBbIE peCypChl

OOBIKHOBEHHBIE JIPOOH

48

JpoOs. [IpaBHIIbHBIC
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxxenue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenanHas
JIpo0b. YMHOKECHHE
U JICJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpOoOH.
Pemenne TeKCTOBBIX
3a/1a4, CoJepkKaIux
npobu. OCHOBHBIC

MopeanpoBathb B rpaduueckoi, mpeIMeTHON dhopme,

C MOMOILbIO KOMITBIOTEPA OHATHUSA U CBOWCTBA, CBA3aHHbIC

C OOBIKHOBEHHOH JPOOBIO.

Yurarh 4 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPO0OH,
NpeaiaraTb, 000CHOBbBIBATH M 00CYKIATh CIOCOOBI
yIOpAI0YMBAHUS JPOOEH.

N3006paxkaTh OOBIKHOBEHHBIE JPOOU TOUKAMHU

Ha KOOPJAMHATHOM IIPSIMON; HCIOJIb30BAaTh KOOPAUHATHYIO
PSAMYIO JJI1 CPAaBHEHUS IPOOEH.

D®opMyIHPOBATH, 3ANNCHIBATH C MOMOIIBIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ipo0OU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO IpoOU JIsl COKpAIeHUst IpoOeit 1 MpUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJICIISITH 1IENTYI0 YacTh YKCIIa U3 HEMPABWIHHOU TPOOH.
BoinoiHATH apupmeTnyecKue 1eicTBus

C OOBIKHOBEHHBIMH JIpOOSMH; MIPUMEHSATH CBOHCTBA
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3a/1ayu Ha JIpoOHu.
[IpumeHeHue OyKkB
JUISL 3aIUCH
MaTeMaTUYECKUX
BBIPAKCHUU U
MPEIIOKEHUN

apu(PpMETHICCKUX IESHCTBHUM JIs palliOHATH3AIIAN
BBIYHCIICHUU.
BbINOJIHATH NPUKUAKY H OLEHKY PE3yJIbTaTa BEIYUCICHUN;

npeaJaraTh U NPUMEHATH NPUEMBI IPOBEPKH BHIYUCICHUH.

IIpoBoauTH HCCIEeA0BAHMS CBONCTB ApOOEH, omupasich

Ha YHCIJIOBBIE 3KCIIEPUMEHTHI (B TOM YHUCIIE C TOMOILBIO
KOMIIBIOTEPA).

Pacno3HaBaTh NCTUHHBIC U JIOXKHBIC BBICKA3bIBAHHUS

0 1po0sX, HPUBOAUTH PUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS Y OTPUIIAHUS BBICKA3bIBAaHUM.

Pemarh TekCcTOBBIE 3a/1auH, COiepKalle IPOOHBIE JaHHbIE, U
3a/1a4M HA HAXOXKACHUE YaCTH LEIOT0 U LEJIOTO 10 €r0 YacTH;
BBIAIBJIATH UX CXO/ACTBA U pas/In4usl.

MoaenupoBarh X0 peLICHUs 3aa4M C IOMOILIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTth, pa3doupaThb, OLEHUBATH PA3JINYHBIE PEIICHMUS,
3aIIMCH PEIIEHUH TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBaTh MMOJTYyYECHHBIA PE3YIIBTAT,
OCYILIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBHE YCIOBHIO, HAXOAUTH OLINOKU.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apUPMETUKA

Harnsgnas reomerpus.
MHOroyroJbHUKH

10

MHOroyroJIbHUKM.
YeTpIpEXyTOJIBHUK,
IIPSAMOYTOJIBHHUK,
KBaJpar.
[IpakTrueckas

OnucbiBaTh, HCNOJIB3YSI TEPMUHOJIOTHIO, H300PAKATH

C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPbI OOBEKTOB PEAIBHOIO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIbHHUKA, IPSIMOYTOJIbHUKA, KBAJpaTa,
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pabota
«ITocTpoenne
MPSIMOYTOJIbHUKA

C 3aIaHHBIMU
CTOpPOHAMH

Ha HEJIMHOBAaHHOU
Oymare.
TpeyroyibHUK.
[momane u
MIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
VU3MEpEHUS
TTOIIATH.
[lepumerp
MHOT'OYTOJIbHUKA

TPEYTOJbHHUKA, OLEHUBATh UX JIUHEUHBIE PA3MEPBI.
Bbruncasith: nepuMeETp TPEYroJIbHUKA, TPSIMOYTOJIbHUKA,
MHOTOYTOJIBHUKA; TUIOIIAAb MPSMOYTOJIbHUKA, KBaapaTa.
HN300paxkaTh OCTPOYTOJbHBIE, TPSIMOYTOJILHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOM M KJIETYAaTOM OyMare KBajaparT u
MPSAMOYTOJIBHUK C 3aJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath CBOMCTBA NIPAMOYTOJIBHUKA, KBAApATa My TEM
HKCIIEPUMEHTA, HAOJIIOICHUS, U3MEPEHUS, MOJICTUPOBAHNS,
CpaBHHBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOIIIBIO CBSI30K «HEKOTOPBINY», «J11000i1». Pacno3HaBath
VCTUHHBIE U JIOKHBIC BHICKA3bIBAHUSA O MHOTOYTOJIbHUKAX,
NPUBOJAUTH NPUMEPBI U KOHTPIIPUMEDHL.

HccaenoBath 3aBUCUMOCTD TUIOLIAIN KBaApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJAPATHOM CETKU JJIs1 HOCTPOECHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbHUK HAa KBAJIPaTHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPHI U3 KBAJIPATOB U
MPSMOYTOJILBHUKOB ¥ HAXOAUTH MX TIJIOMIA/h, pa30UBaTh
burypsl Ha PSIMOYTOJIbBHUKHA U KBAJIPAThl U HAXOJIUTh UX
TJTIOIIA/b.

Boipakarh BeIMUMHY IUIOMIAAN B PA3JIMUYHBIX €IUHUIIAX
M3MEPEHUSI METPUUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3aBUCUMOCTH MEXIY METPUUECKUMU
€AUHULIAMY U3MEPEHHUS TUIOLLA/IH.
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3HAKOMHUTHCA € npuMepamMm NIPpUMEHCHUS TJIOMAAN U
IMCPHUMCETPA B IIPAKTHICCKHUX CUTYyaIHUAX. Pemarn 3aJjavun

n3 peaHbHOfI JKU3HHU, IpeajJaratb u oﬁcymaTb Pa3jInIHbIC
CnocoObI peUICHUA 3a1a4

JlecaTuunbie ApoOH

38

JlecsTuuHas 3alucCh
npo0Oeii. CpaBHeHUE
JECATUYHBIX
JpOOeid.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
OxpyriieHne
JECATUIHBIX
JpOOeid.

Pemienue TeKkCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlauu Ha Ipoou

IIpencTaBisATh 1eCATUYHYIO ApOOb B BUI€ OOBIKHOBEHHOMH,
YUTATh U 3aNIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaIaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxkarth necaTuYHbIE IPOOU TOUYKAMHU HA KOOPJIMHATHON
MPSMOM.

BbIABJAATH CX0ICTBA ¥ PA3IMYMS TPABWI apU(PMETHIECKUX
JIEUCTBUY C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
JIpoOsiMU, OOBSICHSTH UX.

BoInoJiHATH apuMETHICCKHUE TSHUCTBUS C ICCITUIHBIMHU
JpoOsIMU; BBITIOJHATH NPUKUAKY U OLEHKY Pe3yjIbTara
BBIYMCIICHUU.

IIpumeHsTH cBOMicTBA apuPMeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCIICHU.

IIpyMeHATH NPABUWIO OKPYIJIEHHUS JECATUYHBIX JIPOOCH.
IIpoBoaUTH MCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OTHUPAsiCh Ha YUCITIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOIIIbIO KOMITBIOTEPA), BHIABUTaTh THIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUIA.
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PemaTh TeKCTOBBIE 3a/1a4H, COEpKalUe IPOOHbBIE TaHHbIE, U
Ha HaXOXKIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBIAIBJISITH UX CXOACTBA U PA3JIUYHSL.

MoaenupoBaTh X0/ pEUICHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
cxembl, Tabnuibl. [IlpuBoaAMTH, pa30upaTh, OLEHNBATH
pa3JIMUHbIC PEIICHUS, 3aMUCU PEIICHUN TEKCTOBBIX 3a/1a4.
OnepupoBaTth APOOHBIMU YUCIAMU B PEATbHBIX )KU3HEHHBIX
CUTYyaIUsX.

Kputuvecku oneHMBaTh MTOJTYYECHHbBINA PE3YIIbTAT,
OCYILIECTBIISATH CAMOKOHTPOJIb, TPOBEPSISE OTBET

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

Harnsnnas reomerpusi.
Tena u purypsi
B IIPOCTPAHCTBE

MHoOrorpanHuKH.
N3o0paxkenue
MHOTOIPAHHHUKOB.
Mopnenn
IIPOCTPAaHCTBEHHBIX
TeN.
IIpssMOyTOJIbHBIN
napasuiesienunes,
ky0. Pa3BépTku Kyba
U Napajuiesienunea.
[TpakTueckas
pabora «Pa3BépTka
KyOay.

O0nEM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaK0IIeM
MHpe NPpsSIMOYTOJIbHBIN Mapaliienenumnes, Kyo,
MHOTOI'PAaHHHKH, ONIMCBIBATH, HCII0JIb3Ys TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHbIE Pa3MEpHI.

IIpuBoauTH NpUMepPbI 0OBEKTOB PEATTLHOTO MUPA, UMEIOIIHNX
(dbopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO NapajuieenuIea,
KyOa.

MN300pakaTth Ky0 Ha KJIeT4YaTON Oymare.

HccaenoBarth cBoiicTBa Ky0a, NpSIMOYTOJIBHOTO
napajuieienune1a, MHOrorpaHHUKOB, UCIOJIb3YsI MOJENH.
Pacno3naBarth M u300paxars pa3BEPTKU KyOa u
napaenenuneaa. MoaeJupoBaThb Ky0 U napasiesienune]
u3 OyMard v Mpourx MaTepuagoB, 00bACHIATH CIOCO0
MOJEJINPOBAHUS.
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IMpAMOYT'OJIBHOTI'O
HnapaJuICJICIIMIIc aa

Haxoauthb n3mepeHusi, BbIYUCASTH IJI0IaAb TOBEPXHOCTH;
00bEM Ky0Oa, NpsIMOYTOJILHOTO TIapajlieIeuIeaa;
HCCIeA0BaTh 3aBUCMMOCTB 00hEMa Ky0a OT JUTMHBI €T0
pebpa, BBIIBUTATh U 000CHOBBLIBATH T'MIIOTE3Y.
Ha6/101aTh 1 NPOBOAMTH AHAJOTHU MEXTY TOHATUIMHU
101U U 00bEMA, MEPUMETPA U TUIONIAAN TOBEPXHOCTH.
Pacno3naBaTth HCTUHHBIE U 10KHBIC BBICKA3bIBAHUSA

O MHOT'OT'PaHHUKaX, MPUBOJAUTH IPUMEPbI U KOHTPIIPUMEPHI,
CTPOUTH BHICKA3bIBAHUS Y OTPUIIAHUS BHICKA3bIBAHUM.
Pemarh 3a1a4u U3 peaibHON )KU3HU

[ToBTOpEHUE 1 00001IEHNE

10

[loBTOpEHNE
OCHOBHBIX NOHATHUH
U METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BouI4HCasiTh 3HaUEHUS BBIPAKEHNN, COAEPKAIINX
HaTypaJIbHbIE YHCIia, OOBIKHOBEHHBIE U IECATUYHbIE IPOOH,
BBITIOJIHSATH MPE0Opa30BaHUs YHCEIL.

Bri0upaTth ciiocod cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSITh CBOIiCTBAa apu(METUIECKUX JEHCTBUN

JUTSL PALIMOHAIM3ALUY BBIYMCIICHU M.

OcymecTBJISATH CAMOKOHTPOJIb BBIITOJHIEMbIX ICHCTBUMN 1
CaMOMPOBEPKY PE3YyJIbTAaTa BHIUMCICHUMN.

Pemiats 3agaum U3 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS JUTA pPeLIeHns 3a1a4 U3 IPyTuX
y4eOHBIX MTPEAMETOB.

PemaTe 3aqaum pasHbIMHU CIOCO0aMH, CPABHUBATD -
CIOCcO0BbI pELICHNS 33/1a4, BLIOUPATh palOHAJIbHbIN
Crocoo

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT PAMME

170
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6 KUIIACC

cko0ok. OKkpyrieHue
HaTypaJbHBIX YHCEIL.
Jlenurenu u KpaTHbIE
yycia; HauOOoIbIINI
oOIIHi OEeIUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

JlenuMocCTh CyMMBI U
MIPOU3BEACHUS.
Jlenenue

C OCTaTKOM.
Penienre TeKCTOBBIX
3a1a4

HaumenoBanue pazaena |(KomudectBo OcHoBHOE OcCHOBHBIE BUJIBI IEITEILHOCTH 00yYarOIINXCs
(TembI) Kypca 4acoB CoJIepKaHue
HatypanbHble uncia 30 Apudmernueckne BoinosnsaTs apudmerudeckne 1elcTBUSA C MHOTO3HAYHBIMU
JeHCTBUS HATYpaJIbHBIMH YHCIAMH, HAXOAUTH 3HAYEHHS YHCITOBBIX
C MHOTO3HAYHBIMHU BBIPKEHUI CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJISITh
HATypaJbHBIMU 3HAYeHMsl BHIPAKCHUM, COIEpKAIINX CTEIICHHU.
yuciamu. YuciioBbie | BBINOJHATH NPUKUIKY H OLEHKY 3HAYCHHUIA YUCTIOBBIX
BBIPKCHHS, BBIPKECHUI, MPUMEHATH NPUEMBI IPOBEPKHU pPE3yibTaTa.
MOPSIJIOK JIEHCTBUIA, Hcnosib30BaTh NPpH BHIYUCIEHUSAX IEPEMECTUTEITLHOE H
MCIIOJIb30BaHNE coueTaTeIbHOE CBOMCTBA CIIOKEHUS M YMHOXKECHUS,

pacnpeeuTeNbHOe CBOWCTBO YMHOKEHUSI OTHOCUTENIBHO
CJIOKEHUS1, CBOMCTBA apU(PMETUUYECKUX JTCUCTBUM.
HccnenoBath 4yncioBble 3aKOHOMEPHOCTH, IPOBOUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
TUIOTEe3bl.

®opMyJIMPOBATH ONIpeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOUIEro NEAUTENS M HAUMEHBIIETo 00IIEero
KpPaTHOTO, IPOCTOTO ¥ COCTABHOTO YHCEI; HCTIOIh30BaTh ITH
MOHSITUS NIPH PELICHUU 3a/1a4.

I[IpuMeHATH aJITOPUTMBI BEIYKCIICHHS HAUOOJIBIIEr0 OOLIEro
JICNUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
JITOPUTM PA3JI0KEHHUS YHCIIa Ha TPOCThIE MHOXKHUTEIH.
HccnenoBarth yciaoBus 1enuMocTy Ha 4 u 6.

HccaenoBathb, 00Cyk1aTh, GOPMYJITHPOBATH U
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000CHOBBIBATH BBIBOJ O YETHOCTH CyMMBI, IIPOU3BEICHUS:
JIBYX YETHBIX YHUCEJI, ABYX HEYETHBIX YHCIIE, YETHOIO U
HEYETHOTO YUCE.

HccaenoBath CBOMCTBA IEITUMOCTH CYMMBI U ITIPOU3BEICHUS
YHCEJL.

IIpuBoAUTH MpPUMePHI YKCET C 33/IaHHBIMU CBOMCTBAMU,
PaCIoO3HABaTh BePHbIE U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAaX YuCeN, OMPOBEPraTb HEBEPHBIE YTBEPKICHHUS
C IOMOIIIBIO KOHTPIIPUMEPOB.

KoHcTpynpoBaTs MaTeMaTH4eCKHE NPEIJI0KEHHUA

C IIOMOIIBIO CBSI30K «H», KWIH», «ECIH. .., TO...».

PemaTe TEKCTOBBIE 3a/1a4M, BKJIFOYAIOIINAE TOHATHUS
JEIUMOCTH, apUPMETHUECKUM CIIOCOOOM, UCTIOJIB30BATh
nepedop BCeX BO3ZMOKHBIX BAPHAHTOB.

MogaenupoBarh X0 PELIEHUS 3a1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIBI.

IIpuBoauTh, pa3duparb, OLEHMBATDH PA3JINYHBIE PEILICHNUS,
3aIIMCU PELIEHUN TEKCTOBBIX 3a1a4.

KpuTnuecku oneHuBaTh NOJIYYCHHBINA PE3yJIbTAT, HAXOAUTh
OLIMOKH, OCYIIECTBISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBHIO

Harnsanast reometpus.
[IpsiMbIEe HA TUIOCKOCTH

IlepnienauKyJIApHBIE
MpsIMBIE.
[TapannenbHbie
IpsIMBIE.
Paccrostnue mexay

Pacno3HaBaTh Ha yepTexax, pUCyHKax Cily4au B3aMMHOTO
PACIIOJIOKEHUS ABYX HPSIMBIX.

MN300paxkaTh ¢ MIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYaTOl Oymare JiBe epeceKaroImecs
IIPsIMBIE, [1BE NTapaJUIEIIbHBIE MIPSMBIE, CTPOUTH IPSMYIO,

29



JIBYMS TOUYKaMH,
OT TOYKH JI0 IIPSIMOM,
JUIMHA MapLpyTa

Ha KBaJIPaTHOM CETKE

NEPIEHANKYJIAPHYIO JaHHOM.

IIpuBoaUTH NPUMeEPBI NAPALIETBHOCTH U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIBHUKAX MEPIICHIUKYIISIPHBIE U
napajuienbHble cTopoHbl. M300pamaTh MHOTOYTOJIbHUKH
C MMapaJuIeIbHBIMU, EPIICHIUKYJIIPHBIMA CTOPOHAMH.
HaxoauTh paccTosiHuEe MEXTy ABYMS TOUYKaMH, OT TOUKU
J10 IPSIMOM, ITIMHY ITyTH HA KBAJAPAaTHOM CETKE, B TOM YHUCIIE
UCIIOJIBb3Ysl IU(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpaleHue apooei.
CpaBHeHue U
YIOPSA0YUBAHUE
JpOOeid.
JecsTuunbie qpoou
1 MeTpuYecKas
CHUCTEMa Mep.
Apudmernueckue
JICUCTBHUS

C OOBIKHOBEHHBIMU
U JI€CITUYHBIMH
JTpOOSIMHU.
OTHolIeHHE.
JleneHue B JaHHOM

CpaBHMBATB U YHOPSA0YUBATH JIPOOH, BLIOMPATH CIIOCO0
CpaBHEHHUS IpOOEii.

IIpeacraBiasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJIb30BaTh
IKBHBAJEHTHbBIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOIB30BaTH JIECSITUYHBIC
JpoOu Tpu MpeoOpa30BaHUN BEIHMYUH B METPUUECKOM
CUCTEME MeED.

BpIinoiHATH apupmeTnyecKue AeiicTBus

C OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU.

BoerunciasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATHYHBIE TPOOU, BBHITIOIHSTH
npeodpazoBaHus ApoOel, BLIOUPATH COCO0, MPUMEHSITh
CBOMCTBA apuU(PMETUUCCKUX IEUCTBUM ISl pallMOHATIM3AIIUN
BBIYMCJICHUU.

CocTaBasiTh OTHOUIEHUS U IPONOPLINHU, HAXOAUTH
OTHOILIEHUE BEIUYHH, I€JIUTh BEIUYUHY B JAHHOM
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OTHOUICHUHU.
Macmira0,
MPOTIOPIIUSL.
[TonsiThe mporieHTa.
Brruncnenue
MPOIIEHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Pemienne TeKCTOBBIX
3a/1a4, CoAepKaIINX
JpoOU U MPOIEHTHI.
IIpakTnueckas
pabota «OTHOIIECHUE
JUTUHBI OKPY>KHOCTH
K €€ 1uaMeTpy»

OTHOUIEHUHU.
Haxoauth 3kCIepuMeHTAJILHBIM ITYTEM OTHOIICHUE JIUHbI
OKPYXXHOCTH K €€ THUaMeTpy.

HNurepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYMH,
HAXOJAUTh MacIITa0 TUIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbSACHATDH, UTO TAKOE MPOLICHT, yHOTPEOIATh 000POTHI peUun
CO CJIOBOM «ITIPOIIEHT». BhIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIIICHUE IBYX BEJIMYHMH B MPOIEHTAX.
BbI4ucasiTh TPOIICHT OT YKCIIa U YUCJIO IO €0 MPOIICHTY.
Oxpyrasite 1poOH U MPOILEHTHI, HAXOIUTh NPUOTUKEHUS
qucel.

Pemars 3aga4um Ha 4acTH, POLEHTHI, IPOIOPIUH,

Ha HaXO0XJICHHUE IPoOH (TIPOIEHTA) OT BEJIMYUHBI U BEJTMUUHBI
o e€ ApoOu (TIPoLeHTY), IpoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BEIMYMHA OT Apyrou. IlpuBoauTs,
pa3ouparhb, OLEHUBATHL PA3JIMYHbBIC PEIICHUS, 3alTUCH
PEIIEHUN TEKCTOBBIX 3a/a4.

N3BaexaTs nHGOpMAIUIO U3 TAOIHI] U TUATPAMM,
HHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIE,

OTIPENICNIATh HAanOOJIbIIIEE U HAUMEHBIIIEE

13 MPEJICTABICHHBIX JaHHBIX

Harnsgnas reometpus.
Cummerpust

OceBas cuMMETpHS.
LlenTpanbHas
CUMMETPHS.

Pacno3HaBaTth Ha yepTexax U U300PAKEHUAX, H300PaAKATH
OT PYKH, CTPOMTH C IOMOIIBIO HHCTPYMEHTOB (PUTYPY
(0Tpe30K, TOMAHYIO, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPHUYHBIX
uryp.
IIpakTnueckas
pabota «OceBas
CUMMETPHUS.
Cummerpust

B IIPOCTPAHCTBE

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

Haxoauth npuMepbl CHMMETPUH B OKPY’KaIOILIEM MHPE.
MopenupoBarthb u3 Oymaru a8e GUrypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO IPSIMOM; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpAaINH, UCTIONB3YS CBOMCTBO CHUMMETPHUH, B TOM
YHCIIE ¢ TIOMOIIBIO IIU(PPOBBIX PECYPCOB.

HccnenoBath CBOMCTBA U3YUYEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEH, UCIIOJIb3YSl SKCIIEPUMEHT, HA0JII0/IEHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATBH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPXKICHHS O CAMMETPUHU QUTYD

BoipaxkeHus ¢ OykBamu

[Ipumenenune OykB
JUTSL 3aIIUCH
MaTeMaTHYECKUX
BBIPAKEHUN U
MIPEUTOKEHUM.
bykBeHHbIE
BBIPKEHHUS U
YUCJIOBBIE
MOJACTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaxO0XKJICHUE
HEN3BECTHOI'O

Hcnoan3oBaTrh OYKBbI 1711 0003HAYEHUS YUCEIN, TPU 3aITUCU
MaTeMaTHUECKUX YTBEP)KIIEHUH, COCTaBISITh OyKBEHHBIE
BBIPAKEHHUS 110 YCIOBHIO 3aJ]a4H.

HccnenoBaTh HECIOKHBIE UNCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI AJIsl UX 3aIHCH.

BbruncasTh 4nciaoBoe 3HaueHne OYKBEHHOTO BbIPaKEHUS
MPH 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U IUIOIIAIN
NPSMOYTOJIbHHUKA, KBapaTa; JIMHBI OKPYKHOCTH, TUIOLIAAH
KpYTa; BHIIOJIHATH BBIYHUCJIEHHUS 110 3TUM QopMyJiaM.
CocTaBiasiTh (pOpMYJIbl, BEIPAKAIOIINE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE; 1IeHa,
KOJIMYECTBO, CTOMMOCTD; TPOU3BOJUTENLHOCTD, BpEMsl, 00BEM
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KOMITOHEHTA. paOoThI; BBIOIHATH BBIYUCIIEHUS IO 3TUM (QopMyJiaM.
DopMyibl HaxoauTth HEM3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUS
Harnsnaas reomerpus. 14 YeTpIpEXyTOIBHUK, N300paxkaTh Ha HETMHOBAHHOW U KJIETYATOM Oymare
@urypsl Ha INIOCKOCTH IPUMEPHI C MCIIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEThIPEXYTOIBHUKOB. | YETBIPEXYTOJBHUKH C 3aJaHHBIMU CBOWCTBAMH:
[IpsAIMOYTOJIbHUK, C HapajuIeIbHbIMU, IEPIEHAUKYJIIPHBIMU, PABHBIMU

KBaJIpaT: CBOMCTBA
CTOPOH, yTJIOB,
JTaroHaneH.
N3mepenue yrios.
Buaer
TPEYTOJIbHUKOB.
ITepumerp
MHOT'OyT'OJIbHUKA.
[Inomans ¢purypsl.
DopMyIsl
IIEpUMETpa U
IJIOIIA TN
MPSIMOYTOJIbHHKA.
[Tpubnuxénnoe
M3MEPEHUE IO IN
duryp.
[TpakTueckas

CTOPOHAMHU, MPSAMBIMHU YTJIAMH U Jp., PABHOOEIPEHHBIN
TpeyronsHUK. [lpeanarats U 00Cy:Ka1aTh COCOObI,
AJITOPUTMBI [TOCTPOCHHUS.

HccnenoBarth, UCIIONb3Ys SKCIIEPUMEHT, HAOJIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA MPSIMOYTOJIbHUKA, KBaJIpaTa,
pa30uBaTh Ha TpeyTroabHUKU. OOOCHOBBIBATH, ONIPOBEPraTh
C IOMOUIBIO KOHTPIPUMEPOB YTBEPKICHHUS

O MPSIMOYTOJIbHHUKE, KBaJpaTe, PACMIO3HABATDH BEPHBIC U
HEBEPHBIE YTBEPKIACHUS.

M3MepsTh M CTPOUTH C TOMOILBIO TPAHCIIOPTHPA YTJIbI,

B TOM YHKCJI€ B MHOTOYT'OJIbHUKE, CPABHMBAThH YTJIbI;
Pacno3HaBaTh OCTPbIC, MPSAMbIE, TYIIbIE, Pa3BEPHYTHIC YTIIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJbHbBIN, IPSIMO-
YTOJIBbHBIN, TYNOYTOJIbHBIN, paBHOOEAPEHHBIH,
PAaBHOCTOPOHHUI TPEYTrOJbHUKH.

BopIuucasiTh IepUMETP MHOTOYTOJIbHUKA, MIOIIAb
MHOTOYTOJIbHUKA Pa30MEeHUEM Ha MPSIMOYTOIbHUKH,
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paboTa «Ilnomaap
KpyTa»

Ha paBHbIC (PUTYPBHI, UCIOIH30BATH METPUUECKUE €ITUHULIBI
WU3MEPEHUS JITTUHBI U TUIOIIA N,

HNcnoab30BaTh NpUOJIMKEHHOE M3MEPEHUE JINH U
TIoIIAeH Ha KileTyaToi Oymare, npuOIMmKEHHOE U3MEpPEHNE
JUTUHBI OKPY>KHOCTH, TUIOIIAAN Kpyra

[lonoxuTenbHbIE U

OTPHULATCIIBHBIC YHUCJIA

40

Llenpie yncna.
Monayne uuncna,
reoMeTpruYecKas
WHTEPIPETALNS
MonyJia. HucnoBbie
MIPOMEKYTKHU.
[TonoxurenbHbIC U
OTPULIATEIIbHBIE
yucia. CpaBHEHUE
TIOJIOXKUTEIBHBIX U
OTPULATEIIBHBIX
YHCEell.
Apudmernueckue
JICUCTBHUS

C MOJIOKUTEIIBbHBIMU
U OTPUIATEIbHBIMU
YHCJIaMH.

Pemmenue TeKCTOBBIX
3a7a4

IIpuBoaAMTH NPUMEPbI UCTIOJIB30BAHUS B PEATbHON KU3HU
MOJIOKUTENBHBIX U OTPULIATEIBbHBIX YUCEIL.

N300paxaTh 11eIbIC YUCIIA, TOJIOKUTEIIbHBIE U
OTPULATEIIbHBIE YMCIIA TOYKAMU HA YHCJIOBOM MPSMOI,
HCII0JIb30BATh YKCJIOBYIO NPSIMYIO JJIsl CDABHEHHUS YU CEIL.
IIpuMeHATH MPpaBUJIA CPABHECHUS, YIIOPAA0OYUBATH 1CJIbIC
YHUCJia; HAXOAUTh MOIYJIb YHCIIa.

DopMyJIMPOBATH NMPABUJIA BBIUHUCIIEHUS C ITOJOKUTEITbHBIMA
Y OTPULIATEIIbHBIMHA YHCJIaMH, HAXOAUTH 3HAYECHUS
YHUCJIOBBIX BBIPAKECHUM, COJIEPKAIMNX ICUCTBUS

C MOJIOKUTEIBHBIMU U OTPULIATEIIEHBIMU YU CIIAMM.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOKECHUS

JUIs1 TpeoOpa3oBaHus CYMM M TIPOU3BEICHUIMA
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

IIpssmoyrosbHas
CUCTEMa KOOPAUHAT
Ha IJIOCKOCTH.
Koopaunats! ToukH
Ha [JIOCKOCTH,
aOcrucca u
OpJIMHATA.
CronbuaTsie U
KPYTOBBIC
JarpaMMel.
IIpakTrueckas
pabora «I[loctpoenue
JarpaMmm.
Pemienue TekCcTOBBIX
3a/1a4, CoAepKAIINX
JTaHHBIE,

O0BbACHATH U WJIIOCTPUPOBATH MOHATHE TIPSIMOYTOJIBLHON
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIOCKOCTH
TOYKH U (PUTYPHI IO 3aJaHHBIM KOOpAUHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

YuraTth cTOI0YaTHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTsh HHGOpMALHIO,
MPECTAaBICHHYIO B Ta0JIUIIAX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 3371a4 Y 3a7]a4 U3 peaJbHOU KU3HU

MPEJICTABJICHHBIC

B Ta0OJIMIAaX U

Ha IxarpaMmmax
Harnsnnas reometpus. [IpsamMOyTONIBHBIN Pacno3HaBaTth Ha yepTe)kKax, pUCYHKaX, ONMMUCHIBATH
@urypsl B IPOCTPAHCTBE napajyieIenunes, MUpAMUY, TPU3MY, [IUIUH]IP, KOHYC, 11ap, H300pasaThb UX

Ky0, mpu3ma,
nUpaMu/ia, KOHYC,
IIWIAHID, Tap 1
cdepa.
N3o6paxenue

OT PYKH, MOJIEJTUPOBATH U3 OyMaru, TUIACTUIINHA, TIPOBOJIOKH
u 1p. [lpuBoauTH NpUMeEPbI 00HEKTOB OKPYKAIOIIIETO MHUPA,
uMerImux GOpMbl HA3BaHHBIX TEJL.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpO, rpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢uryp. [Tpumepsl
pa3BEPTOK
MHOTOIPaHHUKOB,
HUJIMHAPA U KOHYCA.
IIpakTrueckas
pabota «Co3znanue
Mozenen
MIPOCTPAHCTBEHHBIX
buryp».

ITonstne 00BEMA;
€UHULIBI U3MEPEHUS
o0béma. O0bEM
MPSIMOYTOJILHOTO
napasuiesienunesa,
Ky0a, popMyIibl
o0BéMa

N3yuaTh, uCnoib3ys SKCIEPUMEHT, Ha0Jt0/IeHUEe, U3MEpPEHNE,
MOJICJIMPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBa HAa3BaHHBIX TEJ, BHISIBJISATH CX0JCTBA U
PA3JIHYHUS: MKy MTUPAMUJION U IPU3MOM; MEXTY
HUWIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBarh pa3BEpTKU Napasuienenuneaa, kyoa, mpu3msl,
UpamMubl, KOHyCa, MWJIWHIAPA; KOHCTPYHPOBATH JaHHBIC
Tena U3 pa3BEPTOK, CO37aBaTh UX MOIEIIH.

Co3aBaTh MoJ1eJIU TPOCTPAHCTBEHHBIX (uryp (u3 Oymaru,
MIPOBOJIOKH, TUIACTHIIMHA U Jp.)

N3mepsaTh HA MoJeJIsIX: JJIUHBI pEOEP MHOTOIPAHHHUKOB,
JMaMeTp Imapa.

BeiBoauths popmyiry 00bEMa IPSIMOYTOJILHOTO
napajuieienuneaa.

Borunciasars no gpopmysiaMm: 00bEM NPIMOYTOABHOTO
napajuienenuneaa, Kyoa; ucroib30BaTh SAUHUIIBI U3MEPECHUS
00bEMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napajuIeNIenuIeIoB; pelaTh 3a/1a4M C peaTbHBIMU TaHHBIMH

[ToBTOpEeHue, 00001ICHUE,
CHCTEMaTH3aIUs
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IToBTOpEHUE
OCHOBHBIX ITOHSITHMI
1 METOJIOB KyPCOB 5
M 6 KJIaccoB,
000011EHNE U
CHCTEMAaTH3aIs
3HAHUU

BoeruncasaTh 3Ha4C€HUS BBIPAXKECHUN, COAEPIKALLINX
HaTypaJbHBIE, LIEJIbIE, [I0JIOKUTEIBHBIE U OTPULIATEIbHbIE
qucia, OOBIKHOBEHHbBIE U AECATUYHbBIE JPOOH, BHIMOIHATh
npeoOpa3oBaHUs YUCEI U BhIPAKCHU.

Bri0upaTh cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSITH CBOIiCcTBAa apu(MEeTUUECKHUX JEHCTBUN

JUISL paliOHaIN3aluU BEIYUCIICHUN.
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PemaTp 3anaum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl pEIlIeHUs 3a/1a4 U3 APYTHUX
MPEMETOB.

Pemath 3a1a4u pa3HbIMH ClIOCO0aMM, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 3a1a4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEHCTBUN U
CaMOINPOBEPKY pe3yJIbTaTa BEIYMCICHAN

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

INOACHUTEJIBHAA 3AIIMCKA

AnreOpa sSBIsSETCS OOHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0O0pa3oBaHMS:
oHa o0OecrnieurBaeT M3y4YeHUE APYTUX AUCHUIUIMH, KaK €CTECTBEHHO-HAy4YHOTrO, TaK U
TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIsl IPOJOTAKEHUSI 00pa30BaHUs U
B IIOBCEIHEBHOM Xu3HHU. Pa3zBurne y oOydaronmxcsi HAy4YHBIX MpPEICTaBICHUN
O MPOUCXOXKIACHUU W CYIIHOCTH aireOpanmdeckux abCTpakimii, CriocoOe OTpakKeHHS
MaTeMaTHYECKOW HAyKOW SIBIICHHMM M TPOIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTUYECKOr0 MOJCIMPOBAHUSI B HAYYHOM MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET
(GbopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KAu€CTB MBIIUICHUS, HEOOXOAUMBIX IS
ajanTalyi B COBpeMEHHOM LM(poBOoM oOmiecTBe. M3ydeHue anreOpbl oOecreynBaeTt
pa3BUTHE yMEHHUSA HaOII0/aTh, CpPaBHHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS M BBIBOJBI, (QOpMYJIHpOBaTh yTBepxkAcHUA. OCBOeHHE Kypca aireOpbl
oOecrieunBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOyYalolUXCsA: OHU MCIOJIb3YIOT
JNETyKTUBHBIE W WHAYKTUBHBIE paCCyXICHUsA, OO0O0OIIEHME W KOHKPETU3AIHUIO,
abcTparupoBanue u ananoruto. O0ydyeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOATENbHON JeATEIbHOCTH OOYYAIOMINXCS, TTO3TOMY CaMOCTOSATENIbHOE PEIICHUE
3a/1a4 SBJSETCS peau3aluen 1eaTeIbHOCTHOTO MIPUHIUIIA 00yUeHHUS.

B crpykType mporpamMmbl yuyeOHOro Kypca «AmnreOpa» sl OCHOBHOTO OOILEro
o0pa30BaHHsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOAUYECKUE JIMHUU:
«Hucna v BEIYUCICHUSY, « ANTeOpanyecKue BhIpaXXeHUs», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxaas u3 3TUX COIEpKATEIbHO-METOAUYECKUX JIMHUM PAa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUEHHS Kypca, B3aMMOJEHCTBYS C APYTMMHU €ro JUHUSIMU. B
X0JIe U3y4eHUs] Y4eOHOTro Kypca OOy4aroluMcs MPUXOIUTCS JIOTUYECKH PacCy’KIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3W ¢ 3TUM B mOporpammy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPECTABICHHBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTUYeCKOro OOpa30BaHUS W CIOCOOCTBYIOIIWE
OBJIAJICHUIO OOYYarONIMMHUCS OCHOB YHHBEPCAJIHLHOTO MAaTEMaTHUYECKOTO S3bIKA.
CopeprkaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca « Anredpay sBIseTCs
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxanve nuHUA «YuCIa U BRIYUCICHUSY CIIYKUT OCHOBOM ISl TAJIbHEHIIETO
W3Y4YCHUS] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIUXCS JIOTUYECKOTO
MBINIUICHUS, (OPMHUPOBAHUIO yMEHUS TOJB30BAThCS  aNTOPUTMaMHU, a TakKke
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JISI TIOBCEAHEBHOM IKU3HH.
Pa3BuTHe NOHATHA O YHUCIIE HA YPOBHE OCHOBHOIO OOIIEro OOpa30BaHMS CBS3aHOC
paIMOHAIBHBIMA U HMPPAIIMOHATLHBIMU YHUCIaMH, (OPMUPOBAHUEM TMPEACTABICHHUIO
JNEUCTBUTEILHOM YHCJIE. 3aBEpIICHHWE OCBOCHHUSI UKCIOBOW JIMHUM OTHECEHOK
cpenHeMy o0I1eMy 00pa30BaHUIO.
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ConepxaHue ABYX anreOpandyeckux JTUHUN — «AnreOpandecKkue BBIPRKCHUS» U
«YpaBHEHHsI W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO y OOYyYaIONTUXCSI
MaTEeMaTUYEeCKOro arrapaTa, He0OX0AUMOTO JIJIsl pEeIIeHUs 33]]a4 MaTEeMAaTUKH, CMEKHBIX
IPEeIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs y4eOHBIN MaTepHall TPYNIHPYETCS BOKPYT PallMOHATbHBIX BBIPAXKEHUH.
AnreOpa JI€eMOHCTpPUpPYET 3HAUYCHHE MAaTEMaTUKH KaK s3bIka I TOCTPOCHUS
MaTeMaTHYECKUX MOJEJIel, ONMCAaHuUs MPOIIECCOB U SIBJICHUI pealbHOTO MHpa. B 3anaun
oOy4deHus anredpe BXOAT TaKkKe JadbHelIIee pa3BUTHE aITOPUTMUYECKOTO MBITUICHHUS],
HEOOXOAMMOTr0, B YACTHOCTH, /11 OCBOCHHUSI Kypca MH(OPMATUKHU, U OBJIAJICHUE HABBIKAMU
JNeNyKTUBHBIX paccyxnaeHuid. I[IpeoOpazoBaHme CHUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTBY.

Copepxanve (QyHKIMOHANbHO-TpaQUUECKOW JMHUM HAlleJIEHO Ha I[OJIy4eHHE
OOy4JaronMMHUCs 3HaHUN 0 (YHKIMSX KaK BaKHEWIIEW MaTeMaTH4YeCKOW MOJIEH IS
ONMCAaHUSI W HCCIENOBaHUS Pa3HOOOpA3HBIX MPOLIECCOB W SBJICHUM B NIPUPOJE U
obmiectBe. M3ydyeHne marepuasa criocoOCTBYET PAa3BUTUIO y OOYYaOLIUXCS YMEHMS
UCTIONIb30BaTh Pa3IMYHbIC BHIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMAaTUKH — CIIOBECHBIE,
CUMBOJIMUECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (GOPMUPOBAHUE MPEICTABICHUN O POJIU
MaTEMaTHUKHU B Pa3BUTUU LIUBWIA3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3ydaercs y4eOHbI Kypc «Anredpay,
KOTOpBIA BKJIIOYAET CJEAYIOUIME OCHOBHBIE pasfensl conaepkanus: «Yucina wu
BBIUUCIICHUS, «AJreOpandecKkue BBHIPAKEHUSN», «YPABHEHUS U HEPABEHCTBAY,
«DYyHKIIUW.

OOmiee 4YKMCIO 4YacoB, PEKOMEHJOBAHHBIX Il HW3Y4YeHHUs Y4eOHOro Kypca
«Anredpa», — 306 wacoB: B 7 wiacce — 102 yaca (3 gaca B Henmenwoo), B 8 kimacce —
102 yaca (3 yaca B Henenio), B 9 kinacce — 102 yaca (3 vaca B HeZIeIIO).

COIAEPKAHUE OBYUEHUA

7 KIIACC
Yucia u BbIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U ICCSITUYHBIE, TIEPEX0]T OT OHOM (POpMBI 3amucH Tpodei K
npyroi. IloHsiTME palMOHATBHOTO 4YHUCHA, 3alUCh, CPAaBHEHUE, YMOPSAIOYMBAHUE
pallMOHAJIBHBIX 4HceNl. ApupMeTUYeCKue JEUCTBUS C pallMOHAIBHBIMU YHCJIaMHU.
Pemenue 3ama4 u3 peasbHON MPAKTUKKU HA YaCTH, HA IPOOH.

Crenenb C HaTypaJdbHbIM TIOKa3zaTeleM: OIpejesieHne, mnpeoOpa3oBaHue
BBIpQKEHUN HA OCHOBE OMPEACJICHMS, 3amuch OoJbIIuX uuces. [IpoleHThl, 3amuch
MPOIICHTOB B BHJE JpoOM W ApoOW B BHUIEC MPOIEHTOB. Tpu OCHOBHBIC 3aJayd Ha
MIPOLIEHTHI, PELICHHE 3374 U3 PEaJbHON MMPAKTUKH.

[IprMeHeHne MPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HA MHOXHUTEIU HATypaJIbHBIX
quced.

PeanpHbIe 3aBUCHMOCTH, B TOM YHCIIE TIPSIMasi © 00paTHast MPOTIOPITMOHATIEHOCTH.
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AnredOpanveckue BbIpasKeHUA

[lepeMeHHbIE, YMCIOBOE 3HAUYECHHE BBIPAXKEHUS C TNepeMeHHOoW. JlomycTumele
3HaueHusd nepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTH MEXKY BEJIMYMHAMU B BHJIC
dbopmynbl. Beruucnenus no ¢opmynam. I[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXJIECTBEHHO paBHBbIC BBIPAKEHUS, MPaBUIia IPeoOpa3oBaHUusd CyMM U MPOU3BEACHHM,
IpaBuiia PacKpPhITUS CKOOOK M MPUBEICHUS MMOJJOOHBIX CIaracMbiX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

Opnowiensl ¥ MHorousieHbl. CteneHb MHorouseHa. ClOXKeHHE, BBIYUTAHUE,
YMHOXEHHUE MHOTOWJICHOB. DOPMYIJIbI COKPAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbI U
KBaapar pazHocTH. Popmysa pa3sHOCTH KBaaparoB. Pas3noxkeHue MHOTOWIEHOB Ha
MHOHUTEJIH.

YpaBHeHMs U HEPAaBeHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUsS, MpaBHiia NOpeoOpa3oBaHUs ypaBHEHMUS,
PaBHOCUJIBHOCTh YPaBHEHH.

JIuHeHOEe ypaBHEHUE C OJTHOU IIEPEMEHHON, YHCIIO KOPHEH JIMHEMHOTO YPaBHEHU,
penieHrne JIMHEMHBIX ypaBHEHUM. (COCTaBICHHE YpPAaBHEHHWW IO YCIIOBHIO 3aJadM.
Pemienre TEKCTOBBIX 33/1a4 C TOMOIIBIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C JByMs NEpEeMEHHBIMH W ero rpaduk. Cucrema IBYyX
JIMHENHBIX YpaBHEHUH € IByMs MepeMEeHHbIMU. PellleHne cucteM ypaBHEHH clocoOoM
MOACTAaHOBKH. [[pMeps! pemennst TEKCTOBBIX 3aJ1a4 C IOMOILBIO CUCTEM YPaBHEHUM.

DOyHKUMHA

Koopannara Touku Ha npsamont. YucmoBble TpoMexyTKU. PaccTosiHre MEXIy IByMs
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopauHatr, ocu OX u Oy. Abcimucca u opuHaTa TOYKA
Ha KoOpAWHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3amanabix popmynamu. YrteHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonarue gynkuu. 'padux dynkuuu. CBoiicTBa
bynkuumii. Jluneitnas ynkius, e€ rpaduk. I'paduk dbynkumu y = |x|. I'paduyeckoe
pelIeHUE JUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KJIACC
Yuciia v BHIYUCICHUS

KBagpatueiit kopens u3 yncia. [lonstue 06 uppanuonaibHoM yuciie. JlecsiTuuHbie
npuOIMKEHUsT HMppalMoHaNbHbIX unced. CBoiHcTBa apupMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHHUE K IPeoOpa30BaHUIO YMCIIOBBIX BBIPAKCHUN U BBIUMCICHHSIM.
JleHCTBUTENbHBIC YHCIIA.

Crenens ¢ 1enbIM NoKazaTesneM U e€ cBoiicTBa. CtangapTHas 3allMCh YMCIIA.

AnredOpanveckue BbIPasKeHUsA
KBangpaTHblii TpExuiieH, pa3jokKeHHWEe KBaJIpPaTHOTO TPEXUIeHAa HAa MHOMKHUTEIH.
Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anredpandeckoii npodu. CioxeHue,
BBIUMTAHUE, YMHOKCHHE, JISJICHUE alreOpandecKux Ipooeii. PanimonanbHble BEIpaKEHUS
U UX NpeoOpa3oBaHUeE.
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YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBajgpaTHOro ypaBHeHuUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOISINUXCS K JIMHEWHBIM M KBaapaTHbIM. [Ipocrenime
JTpOOHO-pallMOHATbHBIC YPAaBHEHUS.

I'paduueckass uHTEprpeTanusi ypaBHEHMA C JABYMsSI TEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPAaBHEHHI C ABYMS IEPEMEHHBIMU. [ [prMepsI pelieHus: CUCTEM HEJTMHEMHBIX
YPaBHEHHUI C IBYyMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 alIreOpanyecKuM CIocoOOM.

HucnoBble HEPAaBEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTHh HEpAaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJIHOM nepeMeHHON. CHCTEMBI
JIMHENHBIX HEPABEHCTB C OJIHOW NEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunn. OOnacTh ONPEAENICHUS U MHOXECTBO 3HAYEHUN (YyHKLHUU.
CrniocoObI 3a1aHust QyHKIIUH.

I'padux pynkuuu. Urenue cBoiicTB pynkumu no e€ rpaduky. [Ipumepsr rpaduxon
GyHKIHNA, OTpaXKaIOIIUX PEeATbHBIE MPOIECCHI.

DyHKINH, ONMUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPONOPIIMOHAIBHBIE 3aBUCUMOCTH,
ux rpagukn. Oynkuun y = X2,y = X3,y =x, y=|x|. 'paduueckoe perieHne ypaBHeHuit
Y CUCTEM YPaBHEHHU.

9 KJIACC
Yuciaa u BbIYMCICHUSA

PanmonanpHbie 4uciia, UppalMoHAJIbHBIE YMCJIA, KOHEUHbIE W OECKOHEUHBIC
JeCATUYHbIC TpoOr. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, ACHCTBUTEIIbHBIC YHCIIAa KaK
OCCKOHEUHbIE JeCATUYHbIC JpoOu. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEVICTBUTEIBHBIX qyucel, apupMeTHIeCKue JNEUCTBHS
C ICHUCTBUTEIIBHBIMU YHCIIAMU.

Pa3smepsl  OOBEKTOB  OKpYKAlOIIEro  MHpa, JUIMTEIBHOCTh  MPOIIECCOBB
OKPYXaroIIEM MUPE.

[Tpubnmx€HHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTH MpUOMMKeHUs. OKpyrieHue
yucell. [Ipuknaka u olieHKa pe3yJbTaTOB BBIUYKCICHUMH.

YpaBHeHUs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHHI, CBOISAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHHs ypaBHEHUN TPETbed U YETBEPTOU
CTEIIEHEH Pa3/I0’)KEHUEM HAa MHOXKUTEIIU.

Pemenune npoOHO-pallMOHANBHBIX YypaBHEHMM. PemeHue TEKCTOBBIX 3aaay
aNredpandecKuM METOJIOM.

VYpaBHeHHe C JByMsl TMEpEeMEHHbIMU H ero rpaduk. Pemenue cucreM nByX
JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU. Penenue cucteM 1ByX ypaBHEHHM, OTHO
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U3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpOil cTemeHu. ['paduueckas mHTepIpeTanus
CHUCTEMBbI YPABHEHUH C IByMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 anredpandyeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nWMHENHBIX HEPABEHCTB C OJHOM TNIEpEMEHHOM. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBanpaTHbeie HepaBeHcTBa. [ paduueckas
MHTEPHPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMU.

DOyHKUIMHA
KBaaparuunas pyukums, e€ rpaguk u cBoiicta. [lapaboia, koopArHATHI BEPIIMHbI
napadoJibl, OCh CHMMETPHUH NapadoJIbI.

I'paduku Qynkumii: y = £x, y= £x+ b, y = k—, y=x3y= V% y=|x|
X
U UX CBOMCTBA.

YucaoBble N0C1€10BATEIbHOCTH M IPOrPeccuu

[ToHdaTHE YHCIIOBOWM  MOCIEAOBATEIBHOCTH. 3aJaHUE IMOCIEAOBATEIbHOCTU
peKyppeHTHOM hopmyJioit u popMyIIol N-TO YIIeHa.

Apudmernueckass U TeoMeTpuyeckas mnporpeccur. DopMmyabl N-ro  4iIeHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrPeECCUil, CyMMbI IEPBBIX N YICHOB.

N3o0pakeHre wieHOB apu(METUUECKON U T€OMETPUUECKON MPOrPEeCCHil TOUKaMu
HAa KOOPJIWHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIUAIbHBIN pocT. CIOXKHBIC
MPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie  pe3ynbTaThl  OCBOGHHS ~ MPOTpaMMbl  yueOHOrOo  Kypcak
KOHIly 00yueHusi B / KJjacce:

Yuciaa u BbIYUCICHUSA

BrInonssTh, coueTast yCTHbIE ¥ MUChbMEHHBIE PUEMBI, apU(PMETUIECKUE IEHCTBUS
C pallMOHAIIBHBIMHU YU CJIAMHU.

Haxonuth 3HaueHUs1 YUCIOBBIX BBIPAXKEHUH, TPUMEHSITh Pa3HOOOpa3HbIE CIIOCOObI
¥ PUEMBI BBIYUCIICHHS 3HAYCHUH APOOHBIX BBIPAKECHUH, COMNEPKAIINX OOBIKHOBEHHBIC
U JECATHYHBIC JPOOH.

[Tepexoauts oT omHOW (OPMBI 3amUCH YuceN K Apyrod (TIpeoOpa3oBBIBATH
JECATUUHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUYHYIO, B YACTHOCTH
B OCCKOHEYHYIO JICCITHYHYIO TPOOB).

CpaBHUBATH U YIIOPSAOYUBATH PAllMOHAIIBHBIC YHCIIA.

OKpyIJIsITh YuCna.

BpINOMHATE NPUKMIAKY M OLEHKY pe3yJbTaTa BBIYMCICHUW, OLEHKY 3HAYEHUU
YHCJIOBBIX BBIPAXKCHUU. DBBITONHATH JEUCTBHS CO CTENEHSAMH C HAaTypaJlbHBIMU
ITOKA3aTEIISIMH.

[IpuMeHATh NPU3HAKKA [IEIIMMOCTH, PA3J0KEHHE HAa MHOXKHUTEIN HATYpPaAJIbHBIX
quced.
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Pemath npakTHKO-OpUCHTHPOBAHHBIEC 33129, CBI3aHHBIC C OTHOIICHUEM BEIIMYHH,
IPOIOPITUOHAILHOCTRIO  BEJMYHH, IPOICHTAMH, HHTEPIPETUPOBATH PE3yJIbTaThl
pelIeHus 3a/1a4 ¢ YIYETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPHUBACMBIX
00BEKTOB.

AnredOpanveckue BbIPasKeHUsA

Hcnonb3oBaTh anreOpanyeckyro TEPMUHOJIOTHI0O M CHUMBOJIMKY, MPUMEHSTH €&
B IIPOIIECCE OCBOEHUSI YUEOHOT0 MaTepuaa.

Haxogute 3HaueHuss OyKBEHHBIX BBIPOKCHUN TMPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Brimonuate npeoOpa3oBaHus 1I€JI0TO BBIPAKEHHS] B MHOTOYJICH MPHUBEACHUEM
MOI0OHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BpInonHAT yMHOKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
IPUMEHSTH (HOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyIIeCTBIATh PA3JIOKEHUE MHOTOYJICHOB HA MHOXHUTEIIN C MTOMOIIBIO BEIHECEHUS
3a CKOOKM OOIIEro MHOMKUTEJS, TPYNIUPOBKHU ClIaraeMbiX, MPUMEHEHHUS (HOopMyI
COKpAILLIEHHOI'O YMHOXEHUS.

[IpumensTe mpeoOpa3oBaHUs MHOTOWICHOB [JIi PELICHUS] Pa3IMYHBIX 3a7adyu3
MaTeMaTUKH, CMEXHBIX IMPEIMETOB, U3 PEATIbHON TPAKTHKHU.

Hcnonbp30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMUA  ITOKA3aTEISAMM IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHHS U HEPABEHCTBA

Pematp nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSS ITpaBUIia epexoaa
OT MCXOJHOI0 YpPaBHEHUs K PaBHOCWIBHOMY eMy. IIpoBepsATbh, sBIAETCS JIM YHUCIO
KOpPHEM YpaBHEHUS.

[Ipumensaty rpaduyeckrie METOAbI MPU PEHICHUH JUHEHHBIX YpaBHEHUH M MX
CUCTEM.

[TonGupath mpuMepsl ap YHUCEN, SABISIOIUXCS PEIIEHUEM JIMHEHHOTO ypaBHEHUs
C IBYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW TJIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHUS C ABYMS
NEePEMEHHBIMHU, MOJIb3YSACh FPAPUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

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

CocTaBisaTh U pelmiaTh JUHEWHOE YPABHEHUE WIIM CUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCJIOBHUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YE€HHBIN pe3yJIbTaT.

DyHKUMHA

N300paxaTh Ha KOOPAMHATHOM HpPSIMOM TOYKH, COOTBETCTBYIOILME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KHM, HHTEpBajbl, 3alMChIBATh YHCIOBBIE MPOMEXKYTKU Ha
aJIre0panvecKkoM si3bIKe.

OTmeuaTh B KOOPAMHATHON MJIIOCKOCTH TOYKHU O 33JJaHHBIM KOOPJAWHATaM, CTPOUTH
rpaduxu nuHeiHbIX QyHKImiA. CTpouth rpaduk QyHKIHMH Y = |x|.
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OnuceiBaTh ¢ MOMOIIBIO (PYHKIIMI W3BECTHHIE 3aBUCUMOCTU MEXY BEIUYMHAMHU:
CKOpPOCTb, BpEMs, PacCTOSHHUE, I[eHa, KOJIWYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMmsi, 00bEM paboTHI.

Haxoauts 3HaueHue pyHKIMN 110 3HAYEHUIO €€ apTyMEeHTa.

[lonnmats rpaduueckuii cmoco0 TMpeAcTaBIeHUS W aHaidu3a HWH(GOpPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATh MH(OPMALNIO U3 TpaUKOB pEaJbHBIX MPOLECCOB U
3aBUCHMOCTEM.

[TpenMeTHBIC pe3ysibTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOydenwms B 8 Kjacce:

Yucaa v BbIYUCTICHUS

Hcnonb30BaTh HadalIbHBIE MPEICTABICHUS O MHOXKECTBE JACHUCTBUTEIIBHBIX YUCEI
JUIs. CPABHEHUS, OKPYIJICHHS W BBIUYMCICHUM, M300pakaTh JACHCTBUTEIIbHBIC YHCIIA
TOYKaMHU Ha KOOPAMHATHOM IIPSMOM.

[IpuMeHATh TOHSTHE apU(PMETUYECKOTO KBaJIpaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YS IMPU HEOOXOJUMOCTH KaJIbKYJISATOp, BBIMOJIHATh
npeoOpa3oBaHus BBIPAKEHUM, COJIepKAIUX KBaJIpaTHbIE KOPHU, MCIIOIB3Ys CBOMCTBA
KOPHEH.

Ncnonb3oBaTh 3amucu OOJBIIUX U MAJIbIX YUCEN C TIOMOIIBIO IECATUYHBIX ApoOei
u creneneit uncna 10.

AJiredpanyeckue BbIPaKeHHS

[IpuMeHATh MOHATUE CTENEHU C LEIbIM MTOKa3aTEeNEM, BBITOJIHITH MPEe0Opa30BaHUs
BBIPAXXEHUH, COAEPKAILIMX CTEIIEHH C LEJbIM [IOKa3aTENIEM.

BbINONMHATE  TOXKAECTBEHHbIE MNpPEoOpa3oBaHMsl  palMOHAIbHBIX  BBIPAXKEHUHN
Ha OCHOBE IPaBUJI ICUCTBUI Ha/l MHOTOWICHAMH U aJireOpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBaapaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumensTh TpeoOpa3oBaHUs BBIPAKEHUN [UIsl PEIICHUS pa3IUYHbIX 3a]ad
13 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare JMHEWHBIE, KBaJpaTHbIE YPABHEHHs M PALMOHAIBHBIE YPaBHEHMS,
CBOISLIMECS K HUM, CHCTEMBI IByX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBoauTe MpPOCTENIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
qyclie C MpUMEHEHHEeM TIpaduyecKux MpencTaBieHni (ycTaHaBIMBaTh, HWMEET JIU
yYpaBHEHUE WJIM CUCTEMA YPABHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIbKO, U TIpoYee).

[lepexoauTh OT cIOBECHON (OPMYTUPOBKHU 3a/layu K €€ airedpandeckol MOJEIH
C IIOMOLIBIO COCTAaBJICHHUsS YPABHEHMsS WM CUCTEMBl YPaBHEHWUH, HMHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a44 MOJy4YEHHBIN PE3yJbTaT.

IIprMeHATE CBOWCTBA YUCIOBBIX HEPABEHCTB I CPABHEHHUs, OLICHKH, peLlaTh
JMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOW W WX CUCTEMBI, J1aBaTh TIpadUuecKyro
WJUTFOCTPALIIO0 MHOXKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DOyHKIUU

[loHumath M UCHONB30BaTh (PYHKIMOHAIBHBIE MOHATHS W A3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHHUA), ONPEACNATh 3HaueHue (YHKIUU TO0 3HAYCHUIO
apryMEHTa, OIIpEeAEIsATh CBOMCTBA (PyHKUMHU 1O €€ TpaduKy.

CtpouTts rpaduku J1eMeHTapHbIX QYHKIUI BUIA:

y=,y=x%y=x3y= Vi, y = |x|, onuceiBaTh CBOWCTBA YNCIOBON (PYHKIIMH
X

1o e€ rpauky.

[TpenMeTHBIC pe3ysibTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyuenus B 9 Kjacce:

YucJia ¥ BbIYHCTECHUA

CpaBHMBATH U YIOPSIAOUYNBATH PAITMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breimonuars apudmernueckue NEUCTBUS C paIlMOHAIBHBIMU UYHCIIAMH, COYETast
YCTHBIE W TIMCHbMEHHBIE TPHUEMBI, BBINOJHATH BBIUMCIEHUS C HWPPAUUOHAIBHBIMU
YHUCJIaMH.

HaxoguThs 3Ha4YeHUsS CTENEHEW C LENbIMUA IMOKA3aTEeIsIMU M KOPHEH, BBIYUCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyraiaTh  JI€UCTBUTEIbHBIC 4YHWCJA, BBINOJHATH IPUKUIKY  pe3yJibTaTa
BBIUHCIICHUI, OLICHKY YMCIIOBBIX BBIPAKECHUH.

YpaBHeHMs U HEPABEHCTBA

Pemare nuHeElHBIE M KBaJpaTHBIE YPAaBHEHMS, YPAaBHEHUsS, CBOIAIIMECS K HUM,
npocTeiime ApoOHO-palMOHaIbHbIE YPaBHEHHUS.

Pemars cucteMpl IByX JTMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU U CHCTEMBI
JIBYX YPAaBHEHHM, B KOTOPBIX OJTHO YPABHEHUE HE SIBIACTCS JIMHEUHBIM.

Pemarp TeKCTOBBIE 3a1auu alreOpandeckuM CIIOCOOOM € NOMOIIBK COCTaBIIEHMS
YPaBHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs [IEPEMEHHBIMHU.

[IpoBoauTe mpocTENINE UCCIENOBAaHNs YPABHEHUNW U CUCTEM YPAaBHEHUH, B TOM
yycie ¢ NpUMEHEHHEM TrpadUuyecKuX NpeacTaBlieHui (yCTaHaBIMBATh, HMEET JIU
yYpaBHEHUE WJIM CUCTEMA YPABHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEE).

Pemarts nuHeliHble HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300pakaTh pelleHHe
HEPABEHCTB Ha YMCIIOBOW NMPSIMOM, 3alIUCHIBATH PELIEHUE C IIOMOILIBI0 CUMBOJIOB.

Pemars cucremsl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLIME
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM
IIPSIMOM, 3aIIMCHIBaTh PELICHUE C IIOMOILIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUH PA3IMYHbBIX 3a1a4.

DyHKIUU
PacrioznaBaTte (QyHKIMM W3y4eHHBIX BHIOB. Iloka3piBaTh CXeMaTHUECKU
pacmosioXeHue Ha KOOPAMHATHOM IUJIOCKOCTH TpadukoB (yHKUUN BuUma: Yy = KX,

y= #x+b, y= f, y=ax?+bx+c, y= x3, y= X y=|x| B 3aBucumoctn

X
OT 3HaYeHUN KO3 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.
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Crpouth W u300pakaTh CXEMAaTUYECKH TpauKu KBaJpaTUYHBIX (DYHKIUH,
OIKCHIBaTh CBOWCTBA KBAIPATUUHBIX (YHKIIUI 110 UX TpaduKaM.

Pacrio3naBaTh KBagpaTW4YHYI0 (QYHKIHIO 1O (opMylie, MPUBOAUTH TMPUMEPHI
KBaJIpaTUYHBIX (PYHKIIMI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YucaoBble MOCJIe0BATETbHOCTH H MPOTPecCuu

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

BEINOTHATE BEIYUCIICHUS C UCIIOIb30BaHKEeM (HOPMYII N-T0 YicHa apru(pMETHUCSCKOM
U T€OMETPUYCCKOM MPOrpecCrii, CYMMBI IIEPBHIX N UJICHOB.

M300pakaTh YWICHBI OCIEAOBATCIIBHOCTH TOUKAMH Ha KOOPIUHATHOM INTOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIENOBATEILHOCTSIMHU, B TOM YHCIIE
3aJIa4M U3 peaJIbHOM )KU3HU (C HCIIOIH30BaHUEM KaJIbKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHHA).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
HaunmenoBanue paznena |KonnuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEITEIHOCTH 00yYarOIIMXCs
(TembI) Kypca 4acoB CoZIEpKaHuE
Yucna 1 BBIYUCIICHUS. 25 [lonsaTne CucreMaTu3upoBaTh U 000ramiaTh 3HAHUSA
PannoHaneHbIe yncia paloHaNbHOIO YUCHIA. | 00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH JAPO0H, MPe0oOpPa30BHIBAS
JEUCTBHUSA IpU HEOOXOJUMOCTHU JECITUUHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yucinamu. CpaBHEHHUE,
YIIOPSIAOYMBAHHUE
PaAlMOHAIBHBIX YUCEIL.
CreneHn

C HaTypaJIbHBIM
MOKa3aTeJeM.
Penienne oCHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLICHTHI

W3 pealbHON
MIPAKTHKH.

IIpu3Haku genuMocTy,
pPa3oKeHUA

Ha MHOKUTEIN
HATYpaJIbHBIX YUCET.

OOBIKHOBEHHBIE B JICCATUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pasHOOOpa3HbIe CIIOCO0bI U NPUEMBI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUI],
coJiepKaimx 0ObIKHOBEHHBIE U JIECATUYHBIC JPOOH:
3aMEHSTh IPU HEOOXOAUMOCTHU AECATUUHYIO IPOOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JIECATUYHOU, TPUBOIUTH
BBIpakeHue K (hopMme, Hanbosiee y100HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBATH IPOOHBIEC BHIPAXKEHUSI HA YMHOKEHUE U
JIETICHHUE IECATUYHBIX IPO0eH K JEHCTBUAM C 1ETBIMU
YUCIIAMH.

IIpuBOoAUTH YKCI0BbIEe U O0YyKBEHHbIE IPUMeEPbI CTETICHU
C HaTYpaJIbHBIM IMOKa3aTeIeM, OOBSICHSS 3HAUCHHUSI
OCHOBaHMS CTENEHH U MOKa3aTelsl CTENeH!, HAXOAUTh
3Ha4YeHus cTerneHei puaa a" (a — ao00e parMoHaIbHOE
YHUCJI0, N — HATyPAJIBHOE YHUCJIO).
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PeanbHble
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MPONIOPLHOHAIIBHOCTH

IoHuMAaTBL CMBICH 3aITUCH OOJIBIIUX YUCEN C TOMOIIBIO
JECATUYHBIX Apo0Oei u creneneit yucia 10, npuMeHATh UX
B PEAJIbHBIX CUTYaLHSIX.

IIpuMeHATH NIPU3HAKY IETUMOCTH, PA3JIOKEHUS HA
MHOUTEN HATypalbHbIX YUCEIL.

Pematsb 3a1a4u Ha 4YacCTH, IPOLICHTHI, TPOTIOPIINH,

Ha HaXOXkJIeHHE IpoOu (MPOIEeHTa) OT BETUYUHBI U
BEJIMYMHEI 10 €€ ApoOu (IIPOLIEHTY), ApoOu (MPOLIEHTA),
KOTOPBIM COCTABJISIET OJIHA BEJIMYHUHA OT JIPYTOM.
IIpuBoaAUTH, pa30UPaTh, OLIEHUBATH PA3JINYHBIE PEILICHMUS,
3alMCH PELICHU TEKCTOBBIX 3a]1a4.

Pacno3HaBaTh 1 00BbSICHATH, OIUPASICh HA ONPEACIICHUS,
PSIMO TTPOTNIOPLIMOHATIBHBIEC U 0OPATHO MPOMOPIIMOHATBHBIC
3aBUCHUMOCTH MEXIY BEJIMYMHAMU; NPUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEHN U3 peaqbHOr0 MUPA, U3 JIPYTUX YUEOHBIX
PEAMETOB.

PemaTh npakTUKO-OpUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
MPOLICHTHI, PSIMYIO U 00PaTHYIO MPOTOPIIMOHAIBHOCTH,
MPONOPLUH

AnreOpanyeckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAKECHUS.
IIepemenHbIE.
Jomyctumeble
3HA4YECHUS
[IEPEMEHHBIX.
DopMyJIbI.

OgBaanerb aredpanyecko TEPMUHOJIOTHEN U CUMBOJIMKOM,
NPUMEHSTH €€ B IIPOIIECCe OCBOCHUS yueOHOTO MaTepHaa.
HaxoauTs 3HaueHnss OYKBEHHBIX BBIPAKCHUM MTPH 3aJJaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIYUCICHUS 11O (hOpMYyJIaM.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BhIPAKCHUS

B MHOTOWIEH MPUBEJICHUEM MOJOOHBIX CIaraeMbIX,
pPacKphITHEM CKOOOK. BBINOIHATH YMHOXXEHUE OTHOUJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PacCKpBITHE CKOOOK U
IpUBEICHUE

HOI[06HI>IX cJlaraCMbIX.

CBoliCTBa CTENICHU
C HAaTypaJIbHbIM
MOKa3aTeJIeM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHUE
MHOTOYJICHOB.
dopMyisl
COKpAILIEHHOTO
YMHOXKECHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KUTEIN

Ha MHOTOYIEH U MHOTO4JIEHA HA MHOTOYJIEH, IPUMEHATh
(dopMyIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcCyLecTBJIATh PA3JI0’KEHNE MHOTOWICHOB HA MHOKHUTENH
MyTEM BBIHECEHHS 32 CKOOKU OOIIEro MHOXKHUTEIA,
npUMEHEHHUs: (OPMYJIbI pa3HOCTH KBAJPaToB, (popmy
COKpAIEHHOI'O YMHOKECHHUS.

IIpumeHsATH MpeoOpa30BaHKE MHOTOUYJIEHOB JJIs1 PEIICHHUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 pEaJbHOW MPAKTUKH.

3HAKOMHUTBHCS C MCTOPHEN Pa3BUTHS MaTEMaTUKA

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, lpaBuia
npeodpa3oBaHUs
YpaBHEHUH,
PAaBHOCHJIBHOCTD
YPaBHECHUU.
JIunelinoe ypaBHEHME

Pewmiare nmuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPAaBWJIA IEPEX01a OT UCXOJAHOTO YPaBHEHHUS

K PaBHOCHUJIIBHOMY €My OoJiee rpoctoro suja. Iposepsrs,
ABJIAETCS JIU KOHKPETHOE YUCIIO KOPHEM YPaBHEHHUS.
IHoadupaTs mpuMepsbI ap YUCEN, ABIISIOMINXCS PELICHUEM
JIMHEWHOTI'0 YPaBHEHUs C IBYMs IIEPEMEHHBIMU.
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C OJIHOM NEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 C MOMOUIBIO
YPaBHEHUM.
JlunenHoe ypaBHEeHUE
C ABYMs
IIEPEMEHHBIMU U €r0
rpaduxk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN
C ABYMs
MIEPEMEHHBIMU

CTpouThb B KOOPAUHATHON MJIOCKOCTH rpaduK JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU; MOIB3YSCh IPAPUKOM,
NPUBOAMTH IPUMEPbI PELICHUST YPABHEHUSI.

HaxoauTh pelnieHue CUCTEMBbI ABYX JUHEHHBIX YPABHEHUMN
C IBYMSI IEPEMEHHBIMHU.

CocraBJisTh 4 pemiaTh YPABHCHUE WUITA CUCTEMY
YPaBHEHHUM 110 YCIOBUIO 33/1a4U, HHTEPIIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 33]1a41 MMOJTYYEHHBIN
pe3yabTar

KoopnuHatel u rpaduxu.
OyHKIMH

24

Koopaunara Touku
Ha npsMout. Yuciosble
MIPOMEKYTKHU.
Paccrosiane mexay
JBYMsI TOUKaMU
KOOPANHATHOMN
MPSIMO.
IIpsimoyrosibHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukos,
3aJaHHBIX
dbopmynamu.

HN300paxkaTh Ha KOOPAWMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIIME 33JaHHBIM KOOPIMHATAM, JTy4YH, OTPE3KH,
WHTEPBAJIbL; 3aMUCHIBATh UX HA aJITeOPandECKOM SI3BIKE.
OTMeyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOpJWHATaM; CTPOUTH TPa(UKH HECIIOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOPMYTIaMH, B TOM YHCTIE

C TIOMOIIIBIO ITU(DPOBHIX JTAOOPATOPHUIA.

I[IpumeHsATH, H3y4YaTh MPEUMYILIECTBA,
HHTEPHPETHPOBATH IPAPUIECCKUI CIIOCOO MPEICTABICHUS
Y aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHATHE QYHKIIMH, OBJIA/ICBAThH
(GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBatsp quHelHY0 QyHKIMIO Yy = kx + b,
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Urenue rpadukoB
peagbHBIX
3aBUCUMOCTEM.
[Tonsarue GpyHKIMH.
['paduk GpyHKIINH.
CpoiicTBa QyHKIUH.
Jluneiinas QyHKIus.

ONMCHIBATH €€ CBOKCTBA B 3aBUCHMOCTH OT 3HAYECHUHN

K03 urmreHToB K u b.

Crpoutb rpaduku TMHEHHON QYyHKINH, QYHKIUU Y =| X |.
Hcnoan3oBats HU(pPOBLIE PeCYPChl 11 TIOCTPOCHUS
rpadukoB QYHKINN U U3yUEHUSI UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEHN B PEAIBHBIX
IIPOLIECCaX U SBICHUAX

[TocTpoenue rpaduka
JMHEHMHON (YHKIUH.
['padux byHKIIMN
y=|x|
[ToBTOpeHnue u o6oOLIEHNE 6 IToBTOpEHNKE Bei0upaTh, IpUMEHATH OLIEHUBATH CIIOCO0BI CPaBHEHUS
OCHOBHBIX TOHATUI YKCEeJl, BBIYUCICHUI, TPeoOpa30BaHUd BBIPAXKEHHUI,
Y METOJIOB Kypca pElIeHs] ypaBHEHUH.
7 knacca, 000011eHne OcyumecTBJISATH CAMOKOHTPOJIb BHITIOJIHAEMBIX IEUCTBHUI U
3HaHUU CaMOMPOBEPKY Pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHui,
ITOCTPOCHHUM.
Pematp 3agaum 13 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HaAHMA [T PELICHU 3a/1a4 U3 APYTHX
MPEMETOB.
PemaTes TeKCTOBBIC 32/1a4H, CPABHUBATH, BLIOUPATH
CIoCo0bI pEIICHUA 3a/1a4n
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOIT PAMME
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8 KUIIACC

KBaapartHbie KopHU

u3 yncia. [Tonstue
00 UppalMoOHAILHOM
yucie. JlecsaTuaHbie
MPUOIIMKEHUS
HUPpAIMOHATBLHBIX
quUCell.
JIeiCTBUTEIbHBIC
yucia. CpaBHeHuUe
JIEUCTBUTEIBHBIX
YuCell.

YpaBHeHue BUaa

X2 = a.

CBoiicTBa
apupMeTHIeCKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKCHUU,
COJIEPIKaIITIX
KBaJApaTHbIC KOPHU

HanmenoBanue pasaena  |KoaumdecTso OcHOBHOE OcCHOBHBIE BU/IBI IEATEIBHOCTH 00YYarOIIMUXCs
(TembI) Kypca 4acoB coJIepKaHue
Uucna 1 BBIYUCIICHUS. 15 KBagpaTHbIil KOPEHb DopMyTHPOBATH ONpeeIeHUe KBaIpaTHOTO KOPHS

U3 9mucIia, apuhMeTUYECKOro KBaJAPaTHOTO KOPHSI.
IIpuMeHsITH ONEepaMIo U3BJICUEHHS KBAIPATHOTO KOPHS
U3 YUCJIa, UCMOJIb3YH ITPU HEOOXOIUMOCTU KAJIbKYJIATOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMHU U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHHMBATH U YHIOPSII0YUBATH PALIUOHAIBHBIE U
VPpalMOHAIBHBIC YUCIIA, 3aIIMCAHHBIE C IIOMOILBIO
KBaJpaTHBIX KOPHEW.

HMccaenoBars ypaBHEHUE X2 = @, HAXOAUTH TOYHBIE U
npubInKEHHBIE KopHU Tipu a > 0.

HccaenoBath cBOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KaJIbKYJISTOPA
(KoMITIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECCKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX ISl PeoOpa3oBaHus BEIPAKECHUIA.
BoInoJHATH Npeo0pa30BaHUs BHIPAKECHUI, COJEpKAIINX
KBaJIpaTHbIC KOPHU. BeIpaxarh nepeMeHHbIE

U3 TEOMETPUIECKUX B PU3NUECKUX HOpMYI.

BbI4ucIsATh 3HAYEHUS BBIPAKEHNM, COJICPKAIIUX
KBaJIpaTHbIE KOPHU, UCTIOIB3YS MTPU HEOOXOIUMOCTH
KQJIBbKYJIATOP.
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Hcnoan3oBarhb B X0A€ pCIICHUA 3aaa4 9JICMCHTAPHBIC
IMpCaACTABJICHUS, CBA3AHHBIC C HpI/I6J'II/I}KéHHLIMI/I 3HAa4YCHUAMMU
BCJINYHH.

3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MATCMATHUKU

Yuiciia U BEIYUCIICHUS.

CrereHsb C HEbIM

DopMyJTHPOBATH ONpeieIeHUe CTETICHU C LIEJIbIM

Crenensp ¢ HenpM ITOKA3aTEIIEM. IIOKA3aTEIIEM.
[10Ka3aTeIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMCh OONBIIMX U MAJIBIX YUCEN
qyucIa. B CTaHJapTHOM BuJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pa3mepsl 00bEKTOB 3anucaHHbIe ¢ ucnoyib3oBanueM crenenu 10.
OKPY’KAIOIIETO MHUPA Hcnoab30BaTh 3alIUCh YUCE B CTAHAAPTHOM BHJIE
(OT 2NIeMEeHTapHBIX JUTSI BBIPAQXKEHUS pa3MEPOB OOBEKTOB, NITUTEIHHOCTU
YaCTHUIL IIPOLIECCOB B OKPYKAIOIIEM MUPE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3alIUCHIBATH B CHMBOJINYECKOH (popme
0OBEKTOB), Y WUTIOCTPUPOBATH PUMEPAMM CBOMCTBA CTENIEHU
JUIATEIIBHOCTD C LEJIBIM TI0KA3aTEeJIEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENECHU JIJIs1 IPeoOpa3oBaHus
B OKPY’KaIOIIEM MHUPE. | BBIPAXKCHUH, CONEPIKALLUX CTEIIEHU C LIEJIBIM II0KA3aTEIIEM.
CBoliCcTBa CTEIEHU BbInoJHATH JelCTBUSA C YMCIaMH, 3aITMCaHHBIMU
C LIEJIBIM [TOKA3aTeNIeM | B CTaHAAPTHOM BHJE (YMHOXEHUE, JIeJICHUEe, BO3BEICHNE
B CTEIICHb)
AnreOpandeckue KBanparusiii Pacno3HaBaTh KBaJIpAaTHBIN TPEXUJICH, YCTAHABIINBATD
BbIpakeHUs1. KBasipaTHbIii TPEXUJICH. BO3MOKHOCTb €T0 Pa3I0KEHUsI HA MHOKUTEIIH.
TPEXUIEH Paznoxenne PackiaabiBaTh HAa MHOKUTEH KBAPATHBINA TPEXUIEH
KBaJpaTHOTO C HEOTPHULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXUWICHa
Ha MHOXXUTEIN

AnreOpandeckue
BBIPKCHUSI.
Anreopandeckast Ipoob

15

Aunrebpanyeckast
npo6b. JlomycTumMele
3HAYCHUS
MIePEMEHHBIX,
BXOJISIINX

B aJire0OpanvecKkue
BBIPKEHHUS.
OCHOBHOE CBOMCTBO
anredpanyecKkon
npobu. CokpailleHue
JTpOOei.

Cnoxenue,
BEIYHMTAHWE,
YMHOKCHHE U JICTICHUE
anreOpanyecKux
JpoOeid.
[IpeoGpazoBanue
BBIPAKECHUN,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anreOpanveckue BeipaxkeHus. Haxoaurs
00JacTh onpeAesieHUs] palliOHATILHOTO BBIPAYKEHUSI.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JpoOH, B TOM YHCIIE C TOMOUIBIO KaIbKYJISATOpPA.
DopMyJIMPOBAaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU ¥ MPUMEHATH €ro JUIsl IpeoOpa3oBaHusl Ipooeil.
BbInoJaHATH AeiicTBUA ¢ aaredpanyeckuMu ApoOsMH.
[IpuMeHnsTh npeoOpa3oBaHMs BRIPAXKEHUMN JJI PELICHUS
3ana4y. Beipamxarh nepemenHnble u3 Gopmy (HU3NIECKUX,
F€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAIMH )
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YpaBHEHUS U HEPABEHCTBA.
KBagpaTHbie ypaBHEHUS

15

KBanparHoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHenue. opmyna
KOpPHEH KBaJIPaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHUN,
CBOJISILIIAXCS

K KBaJIPATHBIM.
[IpocTeiitue apoOHO-
palOHAIIbHbBIC
ypaBHEHMUS.

Pemienue TekCcTOBBIX
3a/1a4 ¢ MOMOIUIbIO
KBaJJpaTHBIX
YpaBHEHUI

Pacno3HaBaTh KBaJIpaTHBIC YPABHEHUS.

3anuceiBaTh (POPMYJTy KOpPHEN KBAJAPATHOIO YPABHEHUS;
pelaTh KBaipaTHbIe YPABHEHUS — IIOJIHBIC U HEIOJIHBIE.
IIpoBoauTh Mpocreiiniue Uccae 0BaHUS KBAPATHBIX
YPaBHCHUU.

PemiaTh ypaBHeHUsl, CBOASIIMECS K KBAJIPaTHBIM,

C IOMOIIIBIO MPEe0OpPa30BaHUIT U 3aMEHOM TIEPEMEHHOM.
Hao0JropaTh 1 aHATM3MPOBATH CBS3b MEXY KOPHIMH U
ko3¢ puLIIEeHTaM KBAaJIpaTHOTO YPABHEHHS.
dopmyampoBath TeopeMy Buera, a Takxe oOpaTHYIO -
TEOpEMY, IPUMEHATH 3TH TEOPEMBI JIJIS1 pEILECHUS

3a/1ay.

Pemath TeKCTOBBIE 321a4UH aNTeOpanuecKUM CIIOCOOOM:
NEPEXOAUTH OT CIOBECHOU (POPMYIMPOBKH YCIOBHS 3aa4H
K aJireOpandecKkoi MoJIeH MyTEM COCTaBIICHUS YpaBHEHMUS,
peniaTh COCTaBIEHHOE YPABHEHHE; HHTEPIIPETUPOBATH
pe3yibTar.

3HAKOMMTBCS C HCTOPHel pa3BUTHS anreOpbl

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHMI

13

JInnenHoe ypaBHeHUE
C ABYMsl
MIEPEMEHHBIMU, €TI0
rpaduk, mpuMepbl
pELICHUs] YPAaBHEHU
B LICJIBIX YHUCJIAX.
Pemenune cucreM aByx
JIMHEWHBIX YPABHEHUN

Pacno3HaBaTh JIMHEHHbBIC YPABHEHHUS C IBYMS
IIEPEMEHHBIMM.

CtpouTh rpadyiky TMHEHHBIX YPABHEHUM, B TOM YUCTIE
HCI0JIb3Ys HM(POBbIE PECYPCHI.

Pa3zinuuaTth napaaienbHbIe U IEPECEKAIOIINECS ITPAMBIE
110 UX YPABHECHUSIM.

Pemarh cuctembl ABYX JTUMHEHHBIX YPABHEHUN C IBYMS
MIEPEMEHHBIMU NTOJACTAHOBKOU U CI0KEHUEM.
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C AByMs
MIEpEMEHHBIMH.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMsI
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalus
YpaBHEHHUS C ABYyMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C ABYMsI
MIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pemiatb npocTeNIME CUCTEMBI, B KOTOPBIX OJHO

U3 YPaBHEHUI HE SIBJIACTCS TUHEHHBIM.

IIpuBoauTH rpapuYeCKy0 HHTEPNPETALMIO PEICHUS
YPaBHEHHUS C IByMsI IEPEMEHHBIMHU M CUCTEM YPaBHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemaTh TeKCTOBBIE 321a4M AJITeOPaNuECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTpa

12

Yucnosbie
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHoM
MIEPEMEHHOM.
JIuHenHbIe
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
pemienue. Cuctembl
JIMHEWHBIX HEPABEHCTB

@®opMYyJIUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBAThH
anreOpanyecKH.

IIpuMeHSATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a4a4.
PemiaTh nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOU MPSMOM.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, M300paxaTh
pellIeHNEe CUCTEMBI HEPABEHCTB Ha YUCIIOBOU MPSIMOU
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C OJTHOM IIEPEMEHHOMN
U UX PEIICHUE.
N3obpaxkenue
peLIeHns TMHENHOTO
HEpPABEHCTBA U UX
CUCTEM HA YHCIIOBOU
PAMON

OyHKINH.
OCHOBHBIE NOHATHUS

[TonsiTne pyHKUMN.
Oo6uacThb onpeeneHus
¥ MHOXKECTBO
3HaYeHUH PyHKLIHH.
CnocoOsl 3a1aHus
GyHKIMH.

['padux pyHKUIMU.
CaoiicTBa (yHKLINH,
uX 0TOOpakxeHue

Ha rpaguke

Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CHUMBOJIHKY.

BoruucasaTs 3Havenust GyHKINMA, 3aJaHHBIX HopMyTIaMu
(pu HEOOXOAMMOCTHU UCIIOIB30BATh KAJIBKYJISATOD);
COCTABJISATH TA0JMIbI 3HAYEHUH (QYHKIUU.

CrpouTh no ToukaM rpagpukm GyHKIUN.

OnuceIBaTh CBOMCTBA (PYHKIIMU HA OCHOBE €€
rpauUecKoro nmpeacTaBICHUsI.

Hcnoan3oBath QyHKIIMOHATEHYIO TEPMHUHOJIOTHIO U
CHMBOJIHMKY.

HccaenoBath npuMepsl IpauKoB, OTPAKAIOMIUX PeATbHBIC
nporiecchl U siBfieHus. [IpuBoAMTH MpUMepPBI TTPOIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaAMHM.

HMcnonb30BaTh KOMIILIOTEPHBbIE IPOTPAMMBbI

JUTs TOCTpOeHUsI TpaMKOB (DYHKITHI ¥ U3yUEHHUS UX CBOWCTB

OyHKIMH.
Uwucnobie QyHKINH

YreHue v ocTpoeHue
rpadukoB QyHKIIHIA.
[Ipumeps! rpadukoB

HaxoauTs ¢ noMmombio rpadpuka QyHKIIMN 3HaYECHUE OTHOM
U3 pacCMaTpPUBAEMBbIX BEJIUYHUH 110 3HAYCHUIO APYTOM.
B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJ10i 3aBUCHMOCTD
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bynxmi,

MCIXKAY BCIIMYNHAMMU.

OTpaXKarOIIUX OnuchIBaTh XapakTep U3MEHEHUS OJJTHON BEJINYUHBI
peanbHbIE POLECCHI. B 3aBUCHMOCTH OT U3MEHEHHUS APYTOil.
OyHKIWH, Pacno3naBarth BubI n3yyaeMbix ¢pyHkiuil. [loka3siBaTh
ONKCHIBAIOIIHE CXeMaTHYeCKH MOJI0KEHNE Ha KOOPAUHATHOM TIJIOCKOCTH
IPSIMYO U 00paTHYo rpadukoB QyHkImii Buga: Yy = X3,y = X3,y =Vx,y = |x|.
IIPpONOPIHOHAIBHBIC HUcnoab3oBaTh PyHKIUOHAJIBHO-TPaUYecCKHue
3aBUCUMOCTH, UX NpeacTaBJIeHUs 1 PEIICHHS U UCCIIEI0BaHNS YPaBHEHUN U
rpaguku. CUCTEM YPABHEHHH.
I'padux dpynxumm IIpumeHnsaTh nM(poBbIE pecypchl Il TIOCTPOCHHUS
y =X rpaduKoB QyHKINH
OyHKIUH
y =x4y =X,
y=vx,y=|x|;
rpaduyueckoe perieHme
YPAaBHEHUU U CUCTEM
YpaBHEHUMU

[ToBTOpEeHUE 1 00001IEHNE [loBTOpEHNE Bpi0MpaTh, NPUMEHATH, OLICHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIEHHE
3HaAHUH

YHCEeJ, BRIYUCICHUHN, TPeoOpa3oBaHUi BRIPAKEHUH, PEIICHUS
YPaBHEHHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITNOJIHIEMbIX JICHCTBUN U
CaMOTIPOBEPKY pe3yJIbTaTa BHIYUCIICHHH, MPEe0Opa30BaAHHUIA,
IIOCTPOCHUM.

Pemarsb 3a1a4u U3 peajbHOM KU3HU, IPUMEHATH
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MaTEMaTUYECKHUE 3HAHMS JIJISl peLIEHU 3a/1a4 U3 IPYTHUX
IPEIMETOB.

PemaTh TeKCTOBBIC 32/1a4M, CPABHUBATh, BBIOUPATh
CIOCO0BI pElICHNs 3a/1a4U

OBUIEE KOJIMYECTBO
YACOB 110 [TPOT PAMME

102
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9 KUIACC

HanmenoBanue paznena  |[KommuectBo OcHOBHOE OcCHOBHBIE BUJIBI IEITEIHOCTH 00yYarOIIUXCs
(TemnI) Kypca 4acoB CoJIepKaHue
Uucna u BEIYUCIICHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh nmpeacraBJieHHs O YKHCIIAX: OT MHOXKECTBA
JlelicTBUTEIbHBIE YKCTIA UppalMOHAIbHBIC HaTypaJbHBIX YUCEN 0 MHOKECTBA ACHCTBUTEIIBHBIX YHCEL.
YuCia, KOHEYHBIE U O3HaAKOMHTBCSI C BO3MOXXHOCTBIO ITPEICTABICHHUS
OEeCKOHEUYHbIE NEHCTBUTENILHOTO YMCIIAa KaK OECKOHEYHOHN JAeCATUYHON
JECATUYHBIE JPOOH. JIpoOH, IPUMEHSTD JI€CITHYHbIE TPUOTKEHUS
MHO0XeCTBO pPalMOHAIBHBIX U UPPALIUOHAIIBHBIX YUCEN.
JNEUCTBUTEIBHBIX HN300paxaTh 1eHCTBUTEIBHBIC YACIA TOUKAMHU
YHUCE,; KOOPJIUHATHOM IPSIMOM.
NEUCTBUTEbHBIE 3anucbIBaTh, CPABHMBATH M YIIOPSA0YHUBATH
yucia Kak JIECTBUTEIbHBIE YHCIA.
OEeCKOHEYHbIE BbInoJHATH, coueTast yCTHbIC U MUChbMEHHbBIC IPUEMBI,
JECSTUYHBIE TPOOH. apudgmMeTnyecKue AeiiCTBUSA C PAlMOHAIBHBIMU YUCIIAMH;
B3anmMHO 01HO3HAYHOE | HAXOAUTb 3HAUYCHUS CTEICHEH C LEJIBIMU MMOKa3aTEeNsIMU U
COOTBETCTBHUE MEXY KOpHEW; BBIYMCJISATH 3HAUCHUS! YUCIOBBIX BBIPAKEHUM.
MHO>KECTBOM [HonyuyuTs npeacraBjeHne 0 3HAYUMOCTH
NEeUCTBUTEIBHBIX JEMCTBUTENBbHBIX YHCEJT B MPAKTUYECKOU JeATEIbHOCTH
YUCENT U MHOXKECTBOM YeJI0BeKa.
TOYEK KOOPAUHATHOM AHAJIM3UPOBATH M [1€JIaTh BBIBOJbI O TOYHOCTU
PSIMOM. MPUOJIMKEHUS ACHCTBUTEIHLHOTO YUCIIA TIPH PEIICHUN
CpaBHeHue 3a71a4.
JIEHCTBUTENLHBIX unce, | OKPYIJIfATh JeHCTBUTEILHBIE YUCIIa, BHINOJHIATH
apudmernyeckue NPUKUIKY PE3YJIbTATa BIYNCICHUN, OLEHKY 3HAUEHU
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JeHUCTBUSA

C JCUCTBUTEIbHBIMHU
YHCIaMH.
[Tpubamxénnoe
3HA4YCHHUE BEJINYHNHEI,
TOYHOCTH
MPUOTMKEHUS.
OxpyriieHue yuce.
[Ipukuaka u oreHka
pe3yJIbTaToOB
BBIUHCJICHUH

YHCIIOBBIX BBIPAKEHUII.
3HAKOMUTBCS € HCTOPHEH PAa3BUTHS MAaTEMATUKH

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJJHOU
MIEPEMEHHOU

14

JIuHenHOe ypaBHEHHE.
Pemenue ypaBHeHuni,
CBOJAILNXCS

K JINHEHWHBIM.
KBanparnoe
ypaBHeHue. Pemienne
YPaBHEHHI,
CBOJSILNXCS

K KBaJIPATHBIM.
bukBagpatHbie
YPaBHEHUS.

[Ipumepsl perieHus
YPaBHEHUH TPETHEU

Y YETBEPTOU CTENCHEN

OcBauBaTthb, 3alIOMMHATH U IPUMEHATH IrPauiecKune
MeTO/IbI IPU PEIIEHUH YPABHEHUHN, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 11enbie U IpoOHBIC YPAaBHEHUS.

Pemiate JinHeHHbIE M KBAJAPAaTHbIC YPABHECHUS,
ypaBHEHUSI, CBOISIIMECS K HUM, TIPOCTEHIIIHE TPOOHO-
palMOHAIbHBIC YPABHECHMUS.

IIpennaratb BO3MOXKHBIE CITOCOOBI PEIICHUS TEKCTOBBIX
3a/1a4, 00Cy:KIaTh UX U PelIaTh TEKCTOBBIE 3a/1a4n
pa3HBIMH CIIOCOOaMMU.

3HAKOMUTBHCS ¢ HCTOPHMEN Pa3BUTHSI MATEMATUKHU
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pazIoKEeHUEM
Ha MHOXKHTCIIH.
Pemenue npo6Ho-
parMoHaTBHBIX
YPaBHEHH.

Penrenune TekCTOBBIX
3aj1a4 anreOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHUI

14

YpaBHEHUE C ABYMS
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEUHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEPIPETALNs
CHUCTEMBI yPaBHEHUU

C IByMsI IEPEMEHHBIMH.
Pemenune TekcToBBIX

OcBauBaTh U NPUMEHATH MPUEMBI PEIICHUS] CUCTEMBI
JIBYX JIMHEHHBIX YPABHEHUH C JBYMSI IEPEMEHHBIMU U
CUCTEMBI ABYX YPABHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE
ABJISIETCS JINHEUHBIM.

Hcnoan3oBath GyHKIIMOHAIBHO-TpaUUecKue
MPEICTABIICHUS [J1s] pellieHUs] U UCCJIeI0OBAHMS YPAaBHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anredpandyeckuM CrocoOoOM: NMepexoauTh OT CIIOBECHOU
(GhopMYJIMPOBKY YCIIOBHS 3aJ]1a4u K anreOpanyecko Moienu
MyTEM COCTABJICHHS] CUCTEMbl YPAaBHEHUII; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHHI1; HHTEPIPETUPOBATH
pe3ynbTar.

3HAKOMUTBHCS ¢ HCTOPHMEH PA3BUTHSI MATEMATHKU
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3a/1a4 anreOpandecKuM
CIocoooM

YpaBHEHUs U HEPABEHCTBA. 16 Yucnossie Yurarth, 32alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepaseHcTsa HEPABEHCTBA U UX HEPABEHCTBA; HUCIO0JIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbInoJHATH IpeoOpa3oBaHMsl HEPABEHCTB, HCIOJIb30BATH
JIuneiiHble JJ1s1 TpeoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JIMHENWHBIEC U KBAJAPATHBIC HEPABEHCTBA.
C OTHOM EPEMEHHOMN Pemiarb nuHelHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U UX pELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAOIINX
CucreMpl TMHENHBIX KBaJ[paTHOE HEPABEHCTBO, U PELIATh UX; 00CYKAaTh
HEPABEHCTB C OJHOU IIOJIyYECHHBIE PELICHUS.
IIEPEMEHHON U UX MN300paxkaTth pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pElIEHHUE. Ha YKCJIIOBOM NPSAMOM, 3alIUCHIBATH PELIEHHUE C TOMOUIBIO
KBangpaTtHbie CHUMBOJIOB.
HEPABEHCTBA U UX Pemarb kBaspaTHbIe HEPABEHCTBA, UCIIOJIb3YS
peLIeHue. rpaduyeckue npeacTaBICHusI.
I'padnueckas OcBauBaTh U IPUMEHATHb HEPABEHCTBA NIPU PEILICHUU
WHTEpIIpETALINS pa3IMYHBIX 337a4, B TOM YHUCJIE TPAKTHKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMS
IIEPEMEHHBIMU
OyHKINHN 16 KBagpaTnunas Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKIIMIA;

bynkuus, e€ rpagux u
coiictBa. [1apabomna,
KOOPAMHATHI BEPIINHBI
napaboJibl, OCh

WJIIOCTPUPOBATH CXeMATH4YEeCKH, 00bIICHITH
PacroJIOKeHNE Ha KOOPUHATHOM ITIOCKOCTH rpaduKoB

¢bynkumid Buma: y = kx,y = kx+ b,y = k_, y = X2,
X
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CUMMETPHUH MapadoJIbL.

I'paduku pyHKIMIA:
y =KX,
y=kx + Db,

_k
y I

X

y= x4y
= X3’y:
Vry =
| x|

y =x3,y =,y = | x| B 3aBHCHMOCTH OT 3HAYCHUIA
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3naBaTth KBagpaTnuHyto GyHKIUIO 11O GopMyIIe.
IIpuBoAUTH NPUMePbI KBaIPATUYHBIX 3aBUCUMOCTEM
U3 peabHOU KU3HU, PU3UKH, TCOMETPHH.

BoisBasaTh 1 0000111aTh 0COOCHHOCTH IrpaduKa
KBaJpaTUYHON PyHKIUU Y = ax? + bx+ c.

CtponTh M N300paxKaTh CXeMATHYECKHU rpaduKu
KBaJIPaTUYHBIX GYHKIUN, 3aJJaHHBIX (hOpMyJIaMU BUA
y=ax’, y=ax’+q,y=a(x +p)3y=ax’+bx+c.
AHAJIM3HPOBATH M MPUMEHSITH CBOMCTBA N3YUECHHBIX
GYHKIHHA 71 UX TTOCTPOEHUS, B TOM YHCIIE C TIOMOIITBHIO
IU(POBBIX PECYPCOB

Yuc1oBbIE
MOCJIEIOBATEIILHOCTH

15

ITonsatue ynciIoBOM
IOCJIEIOBATCIbHOCTH.
3amanue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
dbopmyoi u

dbopmyI10ii N-TO YiIeHa.

Apudmernueckas u
reoMeTpu4ecKas
IIPOTPECCUH.
@®opmyJibl N-ro YieHa
apudMeTHYECKON U
F€OMETPUYECKOU

OcBanBaTh U NPUMEHSATH UHJICKCHBIC 0003HAYCHHSI,
CTPOMTH peuyeBble BbICKA3BIBAHMS C UCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBI3aHHON C TIOHATHEM
MOCIIEI0BATEIHLHOCTH.

AHau3upoBaTh GOpMYITy N-TO YIeHA
MOCIIE0BATEIHLHOCTH WU PEKYPPEHTHYIO (hOpMYyITy

¥ BBIYHCJISATH WICHBI IOCIEI0BATEILHOCTEH, 3aJaHHBIX
TUMU (HOPMYyJIaMHU.

YcraHaBIMBaTh 3aKOHOMEPHOCTh B TTIOCTPOCHUHT

MMoCJICA0BATCIbHOCTH, €CJIM BLIITMCAHBI IICPBBIC HECKOJBKO

€€ WICHOB.
Pacno3naBathb apugmMeTHUECKyI0 U TeOMETPUUYECKYIO
MIPOTPECCHH MPHU PA3HBIX CITOCO0AX 3aaHUsI.
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MPOrPECCUM, CYMMBI
MEPBBIX N YJIEHOB.
N300paxkeHue 4ieHOB
apupMeTHIeCcKOi 1
r€OMETPUIECKON
MPOrPECCUN TOUKAMHU
Ha KOOPAUHATHOMN
TTIOCKOCTH.
JIuHeWHbIN U
AKCIOHEHINATbHBIN
pOCT.

CI10HBIE NPOLIEHTHI

Pemars 3a1a4u ¢ ucnoab30BaHUEM (OpPMYJI N-TO WieHa
apu(pMeTHYECKON U T€OMETPUUECKON IIPOTPECCH, CYyMMBbI
IIEPBBIX N YJICHOB.

M300pakaTh 4IeHBI IOCIEI0BATEIBHOCTH TOUKAMHU

Ha KOOPJAMHATHOU IIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJIEHUI

U3 peajbHOM KNU3HU, WIITIOCTPUPYIOIINE U3MEHEHUE

B apu(PMETUUYECKOIN MPOrpecCru, B reOMETPUIECKOM
IPOrpeccuu; N300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

Pemate 3agaum, CBA3aHHBIE C YHCIOBBIMU
IIOCJIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 3aJa4U U3 PEaIbHOU
’KU3HU C UCIIOJIb30BAaHUEM LU(PPOBBIX TEXHOJIOTUNA
(9MEeKTPOHHBIX TaOIUII, TpaUUECKOT0 KAIbKYJISATOpA U T.11.).
PemaTp 3a1a4n Ha CIOKHBIE MPOLEHTHI, B TOM YHCIIE
3aJlauM U3 peasbHOM MPAKTUKH (C UCTIOJIb30BAHUEM
KQJIbKYJISITOPA).

3HAKOMUTBCS ¢ HCTOPHEH PA3BUTHS MATEMATHKU

[ToBTOpEeHUE, 0000IICHNE,
CcUCTEMATH3alluA 3HAHUU

18

Yucaau
BbIYMCJIEHNS (3aIKCh,
CpaBHEHUE, JECHUCTBUS
C JICCTBUTEILHBIMU
YUCJIaMU, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
POTOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepalyy HajJ MHOXECTBAMHU; MCIIO0JIb30BATh rpapuiecKoe
IIPEICTABICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIECHUU 3a]1a4 U3 APYTHX
y4eOHBIX MTPEAMETOB.

AKTYaJIu3HPOBATHh TEPMUHOJIOTHIO U OCHOBHBIE
NedCTBHSA, CBSI3AHHbIE C YUCJIAMHU: HATYPAIBHOE YHCJIO,
IIPOCTOE U COCTABHOE YHCIIA, IETMMOCTh HaTypalbHbIX
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OKpYTJIECHHE,
npuOIIKEeHuUE,
OLIEHKA; pelIeHre
TEKCTOBBIX 3a71a4

quces, MPU3HaKKU JICIMMOCTH, 11eJI0€ YUCIIO, MOIYJIb YHCIIa,
OOBIKHOBEHHASI M IECITUYHAS POOHU, CTaHIaPTHBIN BU/T
qucia, apuMEeTUUECKUN KBaIpaTHBIN KOPEHb.
BbINoJIHATH 1eiicTBUSI, CPABHMBATDH M YIIOPSIA0YMBATH

apuPpMETHIECKIM YHCIIa, MPEACTABISTH YACa HA KOOPIUHATHOU MPSMOH,
CrIocoooMm) OKPYTJISITh YKCJIA; BHITOJHATH NPUKUAKY U OLEHKY
pe3yJIbTaTa BHIYMCICHUN.
PemaTh TekcTOBBIE 321248 apUPMETUYECKHUM CITIOCOOOM.
Pemars npakTu4yeckue 3a1a4u, coJepKaniue NpOoLEeHTHI,
JI0JIN, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMsl — PACCTOSIHUE, [IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTD TPY/aA.
Pa30upars peasibHbIE )KU3HEHHBIE CUTYAIlUH,
(popMyupoOBaTH UX HA SI3bIKE MATEMATHUKH,
HAXOJUTH PEIICHUE, TPUMEHSSI MaTEMaTUYECKU anmnapar,
HHTEPNPETUPOBATH PE3YJIbTAT
AsredOpanyeckue OnepupoBatb NOHATUAMM: CTETIEHD C LEIBIM
BbIPaKEeHU S nokasarelyieM, apu(pMETHIeCKUi KBaIpaTHbIM KOPEHD,
(mpeobpa3zoBaHme MHOTOWIEH, anreOpandeckas Jpo0b, TOXKIACCTBO.
anredpanvecKux BbINOJHATH OCHOBHBIE J1€fiCTBUS: BBHITIOTHATH PACUETHI
BBIPAXXCHUU, 1o opmyiam, nmpeoOpa3oBbIBATH LiEJIbIE, IPOOHO-
JOTTy CTUMBIE pallMOHAJIbHBIC BHIPAKEHUS U BBIPAKCHUS C KOPHSIMH,
3HAYEHMUS]) pEeanu30BbIBaTh Pa3I0KEHUE MHOTOUYJIEHA HA MHOXKUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (HOpMYIT pa3HOCTH
KBaJpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH; HAXOAUTh
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JIOTIyCTUMBbIE 3HAUEHUSI IEPEMEHHBIX I JPOOHO-
paloOHaIbHBIX BBIPAKEHUM, KOPHEH.

MopaenupoBath ¢ TOMOIIBIO POPMYJI peabHbIE MPOIECCHI
U SIBJICHUSI

DOyHKUUHA
(moctpoeHnue,
CBOMCTBA U3YYECHHBIX
INZNIVIZH
rpadguuecKkoe perieHue
YPaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUAMM. QYHKIUSA, TpaduK GyHKINH,
HYJIU QYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTRA,
MIPOMEKYTKH BO3pacTaHus, yObIBaHUS, HAUOOJIbIIIEE U
HaMMeEHbIIIee 3HaYeHUsT (QYHKIIUHU.

AHaIM3UPOBATh, CPABHUBATH, 00CYKAATh CBOKCTBA
(GyHKLHA, CTPOUTH UX TPadUKH.

OnepupoBath NOHATUSIMH: TIPsIMast MPONOPLIMOHAIBHOCT,
oOpaTtHas MPOMOPIMOHATBHOCTS, IMHEIHAS (DYHKIUS,
KBajJipatuyHas GyHKIM, napadosa, runepooia.
HUcnonb3oBaTh rpadMKu 17151 ONIPEICITICHUSI CBOMCTB,
MPOLIECCOB U 3aBUCUMOCTEM, ISl pELIEHUS 3a]a4 U3 APYTHUX
Y4EOHBIX TPEAMETOB U PEAIbHOU KU3HU; MO/IEJIMPOBATH

C MIOMOIIIBIO TPa(hUKOB peabHbIE MPOIIECCHI U SBIICHUS.
Bripaxkars ¢gopmyiaMmu 3aBUCMMOCTH MEXK/1y BEIIMUUHAMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«T'EOMETPUS» B 7-9 KITACCAX

MNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJIOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH 11eTbI0 00eCleYnuTh M3yUYEeHHUE CBOMCTB U pa3MepoB (UTyp, MX OTHOIICHUHA U
B3aMMHOE€ PAaCIIOJIOKEHHE, OINUPAETCS Ha JIOTHYECKYI, JOKa3aTEIbHYIO JIMHUIO.
[leHHOCTh, W3y4YeHHUsI TEOMETPUM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3zoBaHus
3aKJII0YaeTcsi B TOM, 4YTO OOYYalOIUWCS YYUTCS MPOBOJUTH JIOKA3aTEIbHBIC
paccy X AeHusl, CTPOUThb JIOTMYECKUE YMO3AKIIOUEHUsS, JOKa3bIBaTh HMCTUHHBIC
YTBEPKJEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYJIHUPOBATH OOpPATHHIC
YTBEPKICHUS.

BTopoli 1IEHHOCTBIO HM3y4YEHUS TEOMETPHUM SIBIISIETCS HCMOJb30BAHUE €€ Kak
MHCTPYMEHTA NPU PEUICHWH KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTPEYAIONIUXCS B peaibHOM *Ku3HU. OOydaromuiics TOJDKEH HAYyYUThCS ONMPEIETUTh
r€OMETPUYECKYI0 (PUrypy, omucarh CIOBaMU JAHHBIM 4epTEX WM PUCYHOK, HaWTU
TUIOMIAh 3€MEIBHOTO y4YacTKa, PacCUUTaTh HEOOXOIUMMYIO JJIMHY ONTOBOJOKOHHOTO
Kabeyst unu TpeOyeMble pa3Mephbl rapaxa JJjisi aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIIHUTENbHAS JIMHUS B U3ydeHUU TreoMmeTpuu. [lpu pemieHun 3amay
MPAKTUYECKOI0 XapakTepa OOyYarolUNUCs YYUTCS CTPOUTh MAaTEMAaTHUUYECKHUE MOJCIH
peabHbIX )KU3HEHHBIX CUTYallui, MPOBOJIUTh BBIUUCIICHHUS U OLICHUBATh a/ICKBaTHOCTh
MOJIy4YE€HHOI0 pe3yJibTaTa.

Kpaithe BaxxHO mNOMYEPKUBATHL CBSI3M TEOMETPUU C JIPYTUMHU  y4EOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJIb30BAaTh OMPEICICHUS] T€OMETPUUECKUX (DUTYyp U
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE MOJIYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
Ot cBs3u Haubojee SpKo BUAHBI B TeMax «Bektopw»y, «Tpuronomerpuueckue
COOTHOIIEeHUs», «MeToa koopauHat» u « Teopema [Tudaropay.

VYuebnni kKypc «l'eomeTpus» BKIIOYAET CIEIYIONME OCHOBHBIC pa3Jeibl
conepkanus: «I'eomerprueckue (GUTYphI U X CBOMCTBaY, «3MepeHne reOMeTpUIeCKuX
BEJIMUMHY», «JleKapTOBBI KOOpJIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBUkeHUs
iockocTy, «IIpeobpazoBanus Mog00UD».

OO1ee 4yuciIO YacoB, PEKOMEHJOBAHHBIX Ui M3ydeHHUss Y4eOHOro Kypca
«I"'eometpus», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Hezlel0), B 8 kiacce — 68
yacoB (2 yaca B Hezei0), B 9 kimacce — 68 yacos (2 yaca B HEJEINO).
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COJEPKXAHUE OBYYEHUA
7 KJIACC

Havanpnbie nonsTusa reomerpun. Touka, npsimMasi, OTpE30K, JIyd. YToa. Buasl yrios.
BeprukanbHble M CMEkHbIE YIibl. buccekrpuca yria. JlomaHas, MHOTrOyroJIbHUK.
[TapayuienbHOCTD U NMEPIICHAUKYIISIPHOCTD IIPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cumMmeTpuu. llpumepst
CUMMETPHUH B OKPYIKAIOIIEM MUPE.

OCHOBHBIE MTOCTPOEHUS C MOMOUIBIO HUPKYJIS U JIHHEWKU. TpeyronsHuk. BeicoTa,
MeJuaHa, OMCCeKTpHca, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUMN TPEYroJibHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa M TIpHU3HAKUM paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONCTBAa M NPU3HAKK NAPAUIEIBHBIX NpsAMBIX. CyMMa yIJIOB TPEYTOJbHUKA.
Brenrnue yriel TpeyrojJbpHHKA.

[IpsmoyrosbHblii  TpeyroJbHUK.  CBOMCTBO  MEIHWAaHBI  IPSMOYIOJIBHOTO
TPEyrOJbHUKA, MPOBEAEHHOM K rumoreHyse. [Ipu3Haku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTroJIbHBIN TPEYTOJBHUK € yIiIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOMH, TeopeMa 0 OOJIbIIIEM YTJIe U OOJIbIIIeH CTOpOHE TpeyroybHuKa. [lepnenaukysp
Y HaKJIOHHAs.

I'eomerpuueckoe mecto Touyek. buccekrpurca yria u CepeIuHHbINA NEPIEHIUKYIIAP
K OTpEe3Ky KaKk T€OMETPUUECKUE MECTa TOYEK.

OKpy»XKHOCTb M KpYyT, XOpJla U JUaMETp, UX CBOMCTBA. B3anMHOE pacmoioxkeHne
OKpPYXKHOCTM M npsMol. KacarenmpHas M ceKymas K OKPYXHOCTH. OKpPY»XHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onuca”Has OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerbipéxyronpHuku. IlapamnenorpamMm, ero npu3Haku U CBOMCTBa. HacTHbIE
Clly4au napajijiesiorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tpamneuus, €€ CBOICTBA U Mpu3HaKu. [IpsiMmoyronbHas Tpanerus.

Meron ynBoenus Menuansl. LlenTpanbHas cummerpus. Teopema dDaneca u Teopema
O MPOIOPLIMOHAIBHBIX OTPE3KaXx.

Cpennue TMHUN TPEYroJibHUKA U Tpanenuu. LIeHTp Macc TpeyrojapHuKa.

[Tonobue TpeyroabHuKoB, Koddduuuent mnogodus. [Ipusnaku momoous
TpeyroJabHUKOB. [IpruMeHeHue nogo0us npu peleHu NPaKTUYECKUX 3a/1a4.

CpoiicTBa miom@aae reomeTpuyeckux ¢uryp. Dopmynbl AN IUIOMAAH
TPEyrojbHUKa, MapajjenorpamMmma, pomOa u Tpanenuu. OTHOLIEHHE IIJIOLIAAEH
no/I00HBIX QUryp.

Belunciienne miomane TPEYyroabHUKOB M MHOIOYI'OJIBHUKOB Ha KJIETYaTOMN
Oymare.
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Teopema Iludaropa. IIpumenenue Tteopemsl [ludaropa mnpu pemieHUU
MPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO YyIJa MPSMOYIOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. |PUTOHOMETPHYECKUE (PYHKIIUU YTIIOBB
30°, 45° u 60°.

BrincanHble M LEHTpaldbHbBIE YTJIBI, YTOJ MEXAY KacaTeIbHOM U XOPAOW. YTJIbI
MEXKIy XOpAaMH U CEKYIIUMH. BrimcaHHbIE 1 OMCaHHBIE YETHIPEXYTOJIBHUKA. B3anmHoOe
pacmoyio)keHue IBYyX OKpykHocTed. Kacanume okpyxHocteir. OOmme KacaTtelbHBIE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreuc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXAECTBO. POPMYJIBI IPUBEIECHMUS.

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

[Tpeobpa3zoBanue nogodus. [logodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pOM3BENEHUN OTPE3KOB XOPA, TEOPEMBI O NPOU3BEIACHUH OTPE3KOB
CEKYILHUX, TEOpEMaA O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHANPABICHHbIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIIpaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpPALUU
HaJ BEKTOpaMH. Pa3nokeHwe BeKTopa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
KoopnuHater BekTopa. CKalsipHOE NPOU3BEAEHUE BEKTOPOB, IPUMEHEHUE IS
HaxO0XJICHUS JJIMH U yTJIOB.

JlekapTOBBI KOOPJIAWHATHI HA IUIOCKOCTH. YPAaBHEHHUS MPAMOM U OKPYKHOCTHUB
KOOpDAMHATAX, IEPECEYEHNE OKPYKHOCTEM M MpsAMBIX. MeETox KOOpIWHAT M €ro
IIPUMEHEHHUE.

[IpaBunbpHBIE MHOTOYTOJIBHUKY. JIJIMHA OKPYKHOCTH. ' pagycHas u pagraHHas Mmepa
yIJIa, BBIYMCIIEHUE JUIMH AYT OKpYy>KHOCTeH. [Inomanpe kpyra, cekropa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTpPEHHUE CHUMMeETpuu Guryp (dJaeMeHTapHbIe
npeactasienus). [lapamnensHbiii nepenoc. [ToBopor.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pPE3yJBTaTBl OCBOSHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B / Kjacce:

Pacrio3naBaTh M3ydeHHbIE T€OMETPUYECKHE (PUTYpBI, OMPENENATh UX B3aUMHOE
pacrnoyioKeHue, Hu300pakaTh TIeOMETpUYecKre (UTYphbl, BBINOJIHATh YEPTEKHU
10 YCJIOBMIO 3a1au. M3MepATh JIMHEWHbIE W YIJIOBbIE BEIMYMHBI. Pemiate 3agaun Ha
BBIYKCIICHHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEITUYMH MPEAMETOB B PEAIbHOM
KU3HU, pPa3MEpoOB NPHUPOJIHBIX OO0BEKTOB. Paszmuuarh pasmepbl 3TUX OOBEKTOB
10 MOPSAKY BEJIMYUHBI.
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CTpouTh 4epTEKHU K TEOMETPUUECKUM 3aa4aM.

ITonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BaTh MMPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEIICHUH 33/1a4.

[IpoBOOUTH JNOTHYECKUE PACCYKACHUS C UCIOJIb30BAHUEM T'E€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd  MNpU3HAKAMU  PABEHCTBA  MOPSIMOYTOJBHBIX  TPEYTOJBbHHUKOB,
CBOMCTBOM MEJIMAHbI, MPOBEAEHHON K THIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJbHUKA,
B PELICHUN F'€OMETPUYECKHX 3a]au.

OmnpenensaTh MapayieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pasyeT
¢ HAMH cekymas. Onpenenars MapajuleIbHOCTh MPSAMBIX C ITOMOLIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NMPSAMOM 10 TOYEK APYTOU MPSAMOM.

PemaTe 3a1aun Ha KiieT4aTon Oymare.

[IpoBOIUTH BHIYMCIICHHSI U HAXOJUTh YHUCIIOBbIE U OYKBEHHbIE 3HAUEHHUS YTIJIOB

B T€OMETPUYECKUX 3a/1a4ax C UCIIOJIb30BAHUEM CYMMBI YIVIOB TPEYI'OJBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHbIX IpU IMEPECEYCHHH JIBYX
IapajuIeNIbHBIX NPAMBIX CEKyLIen. PemaTe npakTuyeckue 3aa4u Ha HaX0XKAEHUE YIJI0B.

Bianers INOHATHEM TIE€OMETPUYECKOIO MeECTa TOYEK. YMETh OIpeneiaTh
OHMCCEKTPUCY yTIJIa U CEpEANHHBINA NEPIIEHIUKYIISIP K OTPE3KY KaK T€OMETPHUECKUE MECTa
TOYEK.

@opMyJIMpOBAaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl M JUaMETpa
OKPY’KHOCTH, TOJIb30BAaTbCSl UX CBOMCTBAMHM. YMETh IPUMEHATh 3TH CBOMCTBA IPH
peneHnn 3aaad.

Brazers moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh
e¢ ueHtp. Ilonb3oBaTbea (akTamMum O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYTOJIbHHKA
IIEPECEKAIOTCs B OJJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIEC NIEPIICHANKYJIAPBI K CTOPOHAM
TPEYTOJbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners moHATHEM KacaTeIbHOW K OKPYKHOCTH, II0JIb30BAaThCS TEOPEMOMO
MEPIECHINKYJIIPHOCTH KacaTeJIbHOW U pauyca, IPOBEAEHHOTO K TOUKE KaCAHUS.

[Tonp30BaThCAd NMPOCTEUIIMMH T€OMETPUUYECKMMH HEPABEHCTBAMU, MOHUMATh HMX
MMPAKTUYECKAN CMBICI.

[IpoBOOUTE OCHOBHBIE T€OMETPUYECKHE IOCTPOEHUS C IOMOUIBIO IUPKYJIS U
JIMHENKHU.

[IpeameTHBIC pe3yJbTaThl OCBOCHHUS MPOTPAMMBI yUeOHOTO Kypca K KOHILY
oOyuenus B 8 Kjacce:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, II0JIb30BATHCS
UX CBOWCTBaMH IPH PELIEHUU T€OMETPUUECKUX 3a/1a4.

[TprMeHsTh CBOMCTBA TOUKU MEPECEUYEHUs MEAUaH TPEyrojbHMKA (LIEHTpa Macc)
B PEILICHUH 33/a4.

BrageTs moHsATHEM CpeQHEN JMHUM TPEYroJIbHWKAa W Tpamnelud, NPUMEHSATh UX
CBOMCTBA IIPU PEUIEHUHN reoMeTpudecKux 3anad. Ilons3oBarecs Teopemont daneca
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U TEOpEeMOM O MPONOPLUOHAIBHBIX OTpe3KaX, MPUMEHATb HUX JJs PEIICHUs
PaKTUYECKUX 3a7ad.

[IpuMmeHsTh TpU3HAKK TOA00WS TPEYTOJbHUKOB B PEHICHHMH T€OMETPUUYECKHUX
3ajad.

ITonb3oBatbes  Teopemoit  [ludaropa ams  pemieHUss TEOMETPUYECKUX U
npakTUYecKux 3agady. CTpOuTh MaTEMaTUYECKYIO MOJENb B MPAaKTUYECKHX 3ajadax,
CaMOCTOSITENIBHO JIENIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JIJTUHBI.

Bnanets NOHATUSIMU CHHYCa, KOCUHYCA U TAHT€HCA OCTPOTrO YIJia IPSIMOYTOJIBHOTO
TpeyrojbHuKa. [1071p30BaThCs 3TUMU NOHATUSAMU AJIs PELLIEHUS IPAKTUYECKUX 3a]1a4.

Boruncnate (pa3nuuHbIMH CHOCO0AMHM) IUJIOLIAAb TPEYTOJbHUKA W IUIOLIAAH
MHOTOYTOJIbHBIX (pUryp (mosib3ysich, rae HEOOXOAMMO, KalbKyIsITOpoM). [IpumeHsTsh
IIOJIyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Biianers MOHATHUSAMM BIIMCAHHOTO M IIEHTPAJIBHOTO YIUIA, MCIOJIb30BATh TEOPEMBI
O BIIMCAHHBIX yTjax, yriax Mexay XopJaaMu (CEeKyIIMMU) U yIJie MeX1y KacaTeJIbHON U
XOpAOH MPpH PELICHUH FEOMETPUYECKUX 3a]1a4.

Biagers TMOHATHEM OINHMCAHHOIO YETHIPEXYTOJIbHUKA, NPHUMEHITh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IPHU PELICHUU 3a]1a4.

IIpuMeHATH MOTyYEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTHh MaTEMAaTHYECKUE MOJEIH
JUIsL  3aa4  peajbHOM JKM3HM UM TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TMPUMEHEHHWEM TOJ00MS U TPUTOHOMETPUHM (MONB3YSCh, TAE HEOOXOAMMO,
KaJIbKYJISITOPOM).

[IpenMeTHbIC pe3yIbTaTBl OCBOCHHS NPOTPaMMBI y4eOHOTO Kypca K KOHILY
oOyuenus B 9 Kjacce:

3HaTh TPUTOHOMETpPUYECKHE (PYHKLUMU OCTPHIX YIJIOB, HAXOJIUTh C MX MOMOIIBIO
pa3nuYHbIe AJIEMEHTBl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pPELIEHUE MPSIMOYTOJIbHBIX
TPEYTrOJILHUKOB»). Haxomute (C MOMOIIbIO KaNbKyJIATOpPA) JIMHBI W YIIIBI IS
HETaOJMYHBIX 3HAYEHUI.

[Tonb3oBaTbes (opmysiaMu TPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXJIECTBOM  JUJIsl HAXOXJACHUS COOTHOIICHHH MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcnonb3oBaTh TEOpPEMbl CHHYCOB U KOCHMHYCOB JJII HaxXOXJEHUSA Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEILIEHNE TPEYTOJbHUKOBY), MIPUMEHATh UX MPHU PEIICHUU
reOMETPUUYECKUX 3a/1ay.

Bnagers moHsTHsAMH npeoOpa3oBaHHs MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX uryp. Ilonp3oBaThecsi cBOWCTBAMH MOI00MS MPOU3BOIBHBIX (UTYDP, YMETh
BBIUMCIIAT JJIUHBI U HAXOAUTH YTIIbl y TOA00HBIX (uryp. [IpumensTs cBoiicTBa nomodus
B MPAaKTUYECKUX 3ajavax. YMETb MPUBOJIUTh HPUMEPBl MOAOOHBIX (QUIYpB
OKPY>KaIOIllEM MUPE.

[Tonb30BaThcs TEOpeMaMH O MPOU3BEICHUM OTPE3KOB XOpA, O IPOU3BEAECHUU
OTPE3KOB CEKYILUX, O KBapaTe KacaTelIbHOM.
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[Tosb30BaThCsA BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3HMUECKUN CMBICI,
OPUMEHATh HMX B PELICHUM TE€OMETPUUYECKUX U (usmueckux 3aaad. I[IpumeHsTsH
CKaJIIPHOE ITPOM3BEICHNE BEKTOPOB JJI1 HAXOKICHUS JUIMH U YIJIOB.

ITonp30BaTbCd METOIOM KOOPAMHAT Ha IUIOCKOCTH, NPHUMEHSTh €ro B PELICHUHU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a/a4.

BiianeTs NOHATHAMH NIPABUIIBHOTO MHOTOYT'OJIBHHUKA, JUIMHBI OKPYXXHOCTH, JJIMHBI
JIyTU OKPY>KHOCTH M PaJUaHHOM MEpBbI yIJa, yMETh BBIYUCIIATH ILIOIMIAAb Kpyra U €ro
gacTtel. [I[puMeHATh NOJyYEHHbIE YMEHUS B IPAKTUYECKUX 3a4a49aXx.

Haxoauts ocu (W11 LEHTPB) CUMMETPUH (PUTYP, TPUMEHSTH JBUKEHUS INIOCKOCTH
B IIPOCTEUILNX CITy4asX.

IIpuMeEHATH MOy4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTHh MaTEMAaTHYECKUE MOJEIH
JUIsL  3aJad  peajbHOM JKM3HM W TIPOBOJUTH COOTBETCTBYIOIIME BBIUYMCICHUS
C TMpPUMEHEHUEM TNoJ00HUs U TPUTOHOMETPUYECKUX (yHKUUN (TOJB3YySACh, TIe
HEO0OXO0IMMO, KAIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC

HanmenoBanue pasaena  |KoandecTso OcHOBHOE OcCHOBHBIE BUJIBI JIEATEIBHOCTH 00YYarOIIMUXCs

(TembI) Kypca 4acoB CoZIEpKaHuE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITIOHATHS U ONIPEICIICHHUS.
reoMeTpuyecKkue (PUrypel v r€OMETPUYECKUE Pacno3HaBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPBI,
UX cBOMCTBa. M3mepenue OOBEKTHI. onpeneasaTh UX B3aUMHOE PACIOJIOKEHUE, BBINOJIHATH
FCOMETPUYECKUX BEIIMYHUH MHOrOyroJIbHUK, 4epTEX MO YCIOBUIO 3a1a4u.
JIOMaHas. IIpoBoauTH IPOCTENIINE IOCTPOEHUS C TOMOIIBIO IUPKYJIS

CMexHbIE U
BEPTUKAJIbHBIE YTJIbI.
Pabora

C MPOCTEUIITUMU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
Y YTJIOBBIX BEJTUYMH,
BBIYUCJIEHHUE OTPE3KOB
U yTJIOB

Y JIMHEUKHU.

M3mepsaTh IMHEWHBIE U YTIIOBBIE BEIMYMHBI FEOMETPUYECKHUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha I71a3» pa3Mepbl peaibHBIX 00bEKTOB,
NPOBOAUTH rPyOyI0 OIIEHKY UX pPa3MEPOB.

PemaTe 3a1a4n Ha BBIYKCIEHUE IJIMH OTPE3KOB U BEIMYHH
YTJIOB.

PemaTte 3a1aun Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUUYECKUX PUryp.

IpoBoanTsh K1accupUKaImio yrioB, BBIMUCIATH
JIMHENHBIE U YIIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HE0OXO0AMMbIE JOKA3aTeIbHbIE PACCYKIICHUS.
3HAKOMUTBCS € HCTOPHEN PA3BUTHSA T€OMETPUN

TpeyroiabHuKu

22

IToHsTHE O paBHBIX
TPEYTrOJIbHUKAX U

Pacno3HaBaTh 1mapsl paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHeM IPU3HAKOB).
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MIEPBUYHbIC
MIpEACTABICHUS

0 paBHBIX (hUTypax.
Tpu npuszHaka
paBEHCTBA
TPEYTOJIBLHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIbHBIX
TPEYTOJIBbHUKOB.
CBOMCTBO MeIHAHBI
MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
MIPOBEIEHHOU

K TUIOTEHY3E.
PaBHoOe1peHHBIC N
PaBHOCTOPOHHUE
TPEYTOJbHUKHU.
IIpu3Haku u CBOKICTBA
PaBHOOEIPEHHOTO
TPEYTOJbHHUKA.
Hepasencta

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

BoiBoauUTH cneaACTBUS (PAaBEHCTB COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
D®opMyJIHPOBATH ONPENEIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYT'OJILHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIBbHHUKA; CEPEINHHOIO NEPIEHANKYIISAPA
OTpe3Ka; IEpUMeTpa TPEYTrOJIbHUKA.

®opmMyIMpPOBaTh CBOWCTBA U IPU3HAKH PAaBHOOEIPEHHOTO
TpPEyTOJIbHUKA.

CTtpouthb 4epTexu, pemaTh 3aa44 C IOMOLIBIO
HAaxO0JICHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATHL IPU3HAKK PABEHCTBA IPSIMOYTOJIbHBIX
TPEyTrOJBbHUKOB B 3a7a4ax.

Hcnonb3oBath 1u(ppoBbIE peCypChl AJIS MCCIeI0BAHUS
CBOMCTB U3y4aeMbIX QUryp.

3HAKOMUTBHCS € HCTOPHEN PA3BUTHS T€OMETPUN
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[TapannenbHble NpsIMBIE,
CyMMa YyTJIOB TPEYTOJIbHUKA

14

[TapannenbHbIe
psIMbIE, UX CBOKCTBA.
Hakpect nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE

IIPU MepEeCeYEHU N
napajuienbHbIX
MPSIMBIX CEKYILEH).
[Ipu3nak
[IapajuIeIbBHOCTH
IPSIMBIX YEpPE3
PaBEHCTBO PACCTOSIHUMN
OT TOYEK OJHOU
MPSAMOM O BTOPOM
MPSAMOM.

Cymma yrios
TPEYTOJIbHUKA.
Buemnue yribl
TPEYTOJbHUKA

®opMyIMPOBATh NOHATHE APALIEIBHBIX NPAMBIX,
HAXOJMTH IPAKTUYECKUE IIPUMEDBI.

H3yuarth cBoiicTBa yrioB, 00pa30BaHHBIX NP MEPECCUCHUN
napaJulebHBIX OpsMbIX cexyuieil. IIpoBoauTs
A0KA3aTeJIbCTBA [TApAJUIEIIBHOCTH IBYX IPSIMBIX C TOMOIIBIO
YTJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSIMBIX
TPEThEN MPSIMOM.

BbuI4HCIsITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
Haxoautp ynciioBsle 1 OyKBEHHbIE 3HAUEHUS YTIIOB

B F€OMETPUYECKUX 3a/1a4ax C UCII0JIb30BAHUEM TEOPEM

0 CYMME€ YIJIOB TPE€YT'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBHCS ¢ HCTOPHUEN PA3BUTHSA T€OMETPUN

OKpy»XHOCTb U KPYT.
['eomeTprueckue
MTOCTPOCHUS

14

OKpy»XHOCTb, XOpJia U
JIHaMETP UX CBOKCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpY>KHOCTb,
BIMCAHHAsA B yTOJL.

D®opMyJIHPOBATH ONpeIeJeHUs: OKPY>KHOCTH, XOPJIbI,
JIMaMEeTpa U KacaTelIbHOM K OKpyKHOCTH. U3ydaTrh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBatpb, B TOM YKCIIE MCIOJIb3YS HU(PPOBbIE
pecypchl: OKPY’KHOCTD, BIIMCAHHYIO B YIOJ; LEHTP
OKPYKHOCTH, BIIMCAHHON B YTOJI; PABEHCTBO OTPE3KOB

76




[Tonstue o I'MT,
MPUMEHECHUE

B 3a71a4ax.
buccekrpuca n
CEpPEIMHHBIN
MEePIEHIUKYJISIP
KaK FT€OMETPUYECKHUE
MecCTa TOYEK.
OKpy»XHOCTb,
ONMCAHHas1 OKOJIO
TPEYTOJbHHUKA.
OKpyKHOCTBb,
BIIMICAHHAs

B TPEYTOJIbHUK.
IIpocrenmue
3a/1a4u

Ha [TIOCTPOCHUE

KacaTeJIbHBIX.
HUcnoab3oBats metox 'MT miis nokazarenscTa TeopeM

0 MepeceyeHu OUCCEKTPHC YIJIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIIEHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ rtomoIbso ' MT.

OBJ1aieBaTh NOHATUAMU BIIMCAHHOW U OTIMCAHHOU
OKPYKHOCTEUN TPEYTOJIbHUKA, HAXOAUTH LICHTPBI ITUX
OKPY’KHOCTEM.

PemiaTs OCHOBHBIE 32124 HA NIOCTPOECHME: YIJIa, PABHOI'O
JTAHHOMY; CEpEIMHHOTO NEPIEHINKYISIpa JTaHHOTO OTPE3KA;
IPSAMOU, MTPOXOJIAILIEH YEPE3 NaHHYIO TOUKY U
NEPHEHANKYJIIPHON TAaHHOM NMPSMOM; OUCCEKTPUCHI TAHHOTO
yrja; TpeyroJbHUKOB

I10 Pa3JINYHBIM JJIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTHS T€OMETPUU

[ToBTOpEeHue, 0000IICHIE 4 IToBTOpEHUE U Pemiathb 3a1aum Ha TOBTOPEHUE, UILUTIOCTPUPYIOLINUE CBSA3U
3HAHUU 0000IIIeHHE OCHOBHBIX | MEXAY pa3IMYHBIMHU YacTSIMHU Kypca
MHOHSITUN U METOJOB
Kypca / Kiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC

0 TIPOITOPITMOHATLHBIX
OTpe3Kax, IMOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLUHUOHATIBHBIX
OTpe3Kax.

Cpennsig TuHUSA
TPEYTOJbHHUKA.

HanmenoBanue paznena | Komuuectso OcHOBHOE OcHOBHBIE BUJIbI IEITEILHOCTH 00yUYarOIIMXCs
(TemnI) Kypca 4acoB CoJIepKaHue

UeThIpEXYTrOIbHUKA 12 [Tapaienorpamm, ero | M300paskats 1 HAXOAMTH Ha YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJBHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONIPeEAEJIeHHs: TapalIeIOrpaMma,
napasuieiorpaMMOoB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTOJIBHUK, Tparneuny, NpsIMOYTroJIbHON Tpaneuu.
poMO, KBaapar), ux Jloka3pIBaTh M UCIOJIb30BATh IIPH PELICHUH 32124
MIPU3HAKU U CBOMCTBA. | MPU3HAKHU U CBOMCTBA: apajiesiorpaMmma,
Tpanenns. IpsIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tpaneluu, paBHOOOKOM
PaBHoOOKas 1 Tpareuuu, NpsIMOyTroJIbHON TpaIeuu.
MPSMOYTOJIbHAS IIpumeHsiTh METOX YABOCHUS MEIUAHbI TPEYTOJIbHUKA.
Tparenu. Hcnoan3oBath 1uppoBbIE pECYpPChI AJI UCCIAEAOBAHUS
Meton yaBoeHUs CBOWCTB M3y4aeMbIX (UTYP.
MEJINAHBI. 3HAKOMMTBHCS ¢ HCTOPHEH Pa3BUTUSA TEOMETPUN
[enTpanbHas
CUMMETPHUS

Teopema daneca u Teopema 15 Teopema daineca u IIpoBoaAMTH MOCTPOEHMS C IIOMOIIBIO LIUPKYJISA U TUHEUKH

C UCIOJIb30BaHue Teopembl Daseca U TEOpEMBI

0 NMPONOPLMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPOIIOPLIMOHAIIBHBIN OTPE3OK.

IIpoBoauTh A10KA3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIBbHUKA IEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponnopunoHanbHbIE
OTPE3KH.

[enTp macc

B TPEYTOJIbHUKE.
[TonoGHbIE
TpeyroJibHUKU. Tpu
MpU3HaKa noo0ous
TPEYTOJIBLHUKOB.
[IpumeHnenue
nmoaoous

MIPU PELICHUU
MPaKTUYECKUX 3aa4

CBSI3b C IEHTPOM MaccC, HAXOAUTh OTHOLLICHHUE, B KOTOPOM
MEJIMaHbl JEIATCA TOYKOU UX NIEPECECUEHUS.

HaxoauTthb nmogo6HbIe TPEYTOJBHUKHA HA TOTOBBIX YePTEKax
C YKa3aHHEM COOTBETCTBYIOLIUX IPU3HAKOB MMOA00US.
PemaTp 3aga4u Ha MOO0HBIE TPEYTOJIBHUKHU C TOMOUIBIO
CaMOCTOSITEIIBHOTO MIOCTPOEHUS YEPTEKEN U HAXO0KIACHUS
NOI00HBIX TPEYTOJIbHUKOB.

IIpoBoaUTSH 10KA3aTENbCTBA C UCIIOJIB30BAaHUEM
MPU3HAKOB MOJ00US.

Jloka3bIBaTh TPU MPU3HAKA TOJ00US TPEYTOJIbHUKOB.
IIpuMeHsATh [OTyYEHHbIE 3HAHUS [IPU PEILECHUN
r€OMETPUYECKHUX U MPAKTUYECKHUX 3a/1a4.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

[Imomans. Haxoxnenue
TUIOIIAIEH TPEYTOJILHUKOB
U MHOTOYTOJIbHBIX (PUTYp.
[Tnomanu nogoOHbIX GUryp

14

CBoiicTBa IIomaaeH
F€OMETPUUECKUX
duryp.

DopMyJIbI

JUTS TIOIIA U
TPEYTOJIbHUKA,
napajsiesorpaMmma,
Tpanemuu.
Brruncnenue
IUTOIAIEN CIIOKHBIX

dburyp.

OsgJ1aieBaTh NePBUYHBIMU MpPeACTABIEHUAMH 00 001IeH
TEOPUH TIIOMAIU (MEphI), (POPMYITUPOBATH CBOWCTBA
TUTOIIA !, BBISICHATD WX HATJISTHBIA CMBICIT.

BbIBoaUTH (pOpPMYIIBI TIIOIIAH MTapaljiesiorpamma,
TPEYTOJIbHUKA, TPAleIUU U3 POPMYJIBI TUTOIIAIN
IpsIMOYTOJIbHUKA (KBaJpara).

BoiBoauTH (OPMYITBI TIOMIAIN BBITYKIIOTO
YeThIPEXYTOJIbHUKA Yepe3 JUaroHalIu U Yroi MKy HUMHU.
HaxoauTs miomaan Guryp, n300pakEHHBIX Ha KIIETYaTON
Oymare, HCIOJIb30BaTh pazOueHue (GUrypbl Ha 4acTu U
J0CTpavBaHHUE.
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[Tnomanu guryp

Ha KJIeTyaToil Oymare.
[Tnomaau mo100HBIX
uryp.

3agaun

C TIPAKTUIECKUM
CoJIep KaHUEM.
Pemenne 3amau

C TIOMOIIILI0 METOIa
BCIIOMOTaTeJIbHON
TIJIOTIA TN

Pa3oupaTh npuMepbl UCIIOJIb30BaHUS BCIIOMOTaTSIIBHON
TUTOIIAM JIJISl PEIICHUS TEOMETPUUYECKIX 3a/1a4.
HaxoauTtsb muiomaay nogo0HbIX QUryp.

BbIuncaATH TUIONIAIA PA3TUIHBIX MHOTOYTOJIbHBIX (DUTYD.
PemaTh 3a1a4M Ha IUIONIAAb C TPAKTHYSCKUM
coJiepKaHuEM

Teopema [udaropa u
Hayayia TPUrOHOMETPUHU

10

Teopema I[udaropa, u
€€ NPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKLIHNA OCTPOTO
yIJ1a TPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHS

B MIPSIMOYTOJILHOM
TPEYTOJbHUKE.
OcHoOBHOE
TPUTOHOMETPUUYECKOE
TOXI€CTBO

Joka3zpiBaThb Teopemy Iludaropa, ucnosb3oBars eé

B IPAKTUYECKUX BBIYUCIICHUSX.

DopMyJMPOBATH ONPEECICHHUS TPUTOHOMETPUUECKUX
(GYHKIMI OCTPOTO yIJia, HPOBEPATH UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLIEHUS

B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKYy CTOPOHAMH B
NPSAMOYTOJIBHBIX TPEYTOJIbHUKAX € yriiaMu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GOpMyJIIbl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO AJISI HAXOXKICHUS
COOTHOIIEHUI MEXAY TPUTOHOMETPHUUECKUMH (PYHKIUAMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATh TOTyYEHHbIE 3HAHUS U YMEHUS [TPU PELIEHUU
OPAKTUYECKUX 3a/1a4.

3HAKOMMTBCS C HCTOPH el Pa3BUTHS T€OMETPUU
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YTJ1bl B OKPY>KHOCTH.
BnucanHbie B onmMcaHHbBIE
YEThIPEXYTOJbHUKH.
KacarennHble

K OKpYy>kHOCTH. Kacanue
OKPYKHOCTEMN

13

Bnucannbie u
LEHTPAJIbHBIC YTJIbI,
YIroJI MEXTY
KacaTeJabHON U
XOPAOH.

Yriael MEXIY
XOpAaMu U
CEKYILINMHU.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOJIbHUKH,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEIICHUUN
r€OMETPUYECKUX
3ajad4.

Bzaumnuoe
PacCIoJIOKEHUE JBYX
OKPY>KHOCTEH, 001111
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

®opMyJIMPOBATh OCHOBHBIE ONPECIICHUS, CBSI3aHHBIE

C yriamu B Kpyre (BIHUCaHHBIN YroJl, UEHTPAIbHBINA yro).
HaxoauTsp BlIMCaHHBIE YTJIbl, ONUPAIOIIMECS HA OJHY YTy,
BBIYMCJISATH YIJIbl C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yTJlax, TEOPEMbI O BIUCAHHOM YETBIPEXYTOIBHUKE,
TEOPEMBI O LIEHTPAIIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIbIO HU(POBBIX
pECYpCOB, BIIMCAHHBIE U OIIMCAHHBIE YETHIPEXYTOJILHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA M IPU3HAKH [IPU PELICHUN
3a1aq
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[ToBTOpenue, 06001ICHNE

[ToBTOpEHUE
OCHOBHBIX TOHATHUH U

PemaTp 3aa4u Ha NOBTOPEHUE, MILTIOCTPUPYIOIIHE CBSI3U

3HAHUHN MEXIY pa3TMYHBIMU YacTsIMU Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIeHHE
3HAaHUHI

OBILIEE KOJIMYECTBO 68

YJACOB I10 ITPOI'PAMME
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9 KUIACC

0 MPOU3BEACHUHN
OTPE3KOB XOPJ,
Teopema

HaunmenoBanue paznena | Komuuectso OcHoBHOE OCHOBHBIE BUJIBI IEITEILHOCTH 00yYarOIINXCs
(TemnI) Kypca 4acoB coJIepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/ieTeHUsI TPUTOHOMETPUUECKUX
KOCHUHYCOB M CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYIBIX U MPSIMBIX YIJIOB.
Pemenne TpeyronsHUKOB dbynaknuii yrios ot 0° | BeIBOAMTBE TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB
1o 180°. @opmynbl (c paguycoM ONUMCAaHHOW OKPYXKHOCTH).
TIPUBEICHUS. BoiBoauTh GopMyJibl 1Sl BHIYMCIEHUS IUI0IAAEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTIOHOMETPHUH ((I)OpMYJIa
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, (OpMyJIa TUIOIIAN YETHIPEXYTOIBHUKA YepPe3 €T
TPEYTOIBHHUKOB. JMaroHaau U yroa MEXIy HUMH).
I[IpakTHdeckoe PemiaTh TpeyroabHUKH.
IpUMEHEHNE PewmaTp nmpakTuyeckue 3ajiauu, CBOIAIIMECS
JI0Ka3aHHBIX TEOPEM K HaXO0XJACHUIO PA3JIMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue nogo0ous. 10 [Tonsitue OcBauBaTh NOHATHE NPEOOPA30BAHUS TOI00OUS.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB QUTYP
COOTHOIIEHUS nonoous. pu Mpeodpa3oBaHUU OI00US.
B OKPYKHOCTH CoOTBETCTBEHHBIE HaxoauTs npuMepsl o1001s B OKPY KAFOIICH
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
duryp. BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXy OTpe3KaMu
Teopema XOp/I, CEKYIIIUX U KacaTeIbHbIX C HCHOJb30BAHUEM

BIIMCAHHBIX YTJIOB U HOI[O6HI>IX TPCYT'OJIbHUKOB.
Pemarn IrCOMCTPHUYICCKUC 3a/1a41 U 3a/1a41 U3 peanLHoﬁ
KHN3HH C UCITIOJIb30BAHHEM HO,IIO6HBIX TPCYTOJIbHUKOB
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0 TIPOU3BEJCHUM
OTPE3KOB CEKYILHX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PCILICHUU
F€OMETPUUECKUX
3aja4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYMTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YUCJIO.
DuU3NUECKUN U
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJIJTHHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
IIPOU3BE/ICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuit (cua) CMbICIIbI BEKTOPOB.

3HaTh omnpeeeHusi CyMMBbI U pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpa Ha YUCIIO, HCCJIe0BATH
r€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI 3TUX ONEPALIHA.
Pemiarb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JABYM HEKOJJIMHEAPHBIM
BEKTOPAM.

Hcnonb3oBaTh CKAIIPHOE NPOU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BbpI4uCasiTh CyMMYy, Pa3HOCTh U CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHSATH CKAISIPHOE TPOU3BEACHUE T HAXO0XKICHUS
JUIMH U yTJIOB
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MIPUMEHEHHE
JUIS HAX 0K ICHUS
JUTUH U YTJIOB.
Pemenue 3amau

C ITOMOILIBIO BEKTOPOB.
[IpumeHneHne BEKTOpOB

JUISL peLIeHUs 3a/1a4
busuku

JlexapTOBBI KOOPAMHATHI
Ha IIOCKOCTH

JlekapTOBBI
KOOpPJAMHATBI TOUYEK
Ha TUIOCKOCTH.

YpaBHEHUE NPSIMOM.

YpaBHeHne
OKPY>KHOCTH.
Koopannatel Touek
nepecevuecHus
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
r€OMETPUYECKHUX

3aja4, MIPaKTHYCCKUX

3aJa4d

OcBauBaThb NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BeiBOAUTH ypaBHEHHE IIPSAMOI U OKPY’KHOCTH. BbIaeasiTh
MOJIHBIN KBaJpaT JJI HaXOKEHUS LIEHTpa U paguyca
OKPY’KHOCTH 110 €€ YPABHEHHUIO.

PemaTp 3aqaum Ha HAXOXKJICHUE TOUYEK NIEPECEUCHUS
IOPSIMBIX U OKPY’KHOCTEHN C MOMOILIBI0 METOAA KOOPAUHAT.
Hcnoab3oBaTh CBOWCTBA YIIIOBOrO KO3 (HULIMEHTA TPSMOI
IIPYU PELIEHUU 33124, JIJIsl ONPEIEIICHHS PaCIIONOKEHUS
IPSMOM.

IIpuMeHATH KOOPAUHATHI IPU PEIICHUU T€OMETPUUECKUX U
MPaKTUYECKUX 3a]1a4, JJIsl TOCTPOCHHS] MAaTEMaTUYECKUX
MOJIeNIeH peasbHBIX 3a/1au («METO ] KOOPIUHATY).
Ioab30BaThCst A1 TOCTPOEHUS U UCCIEA0BaHUI
IU(POBBIMH PECypCaMH.

3HAKOMHMTBHCH ¢ HCTOPHEH Pa3BUTUSA TEOMETPUU
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J{muHa OKPYKHOCTH U
MJI0IA/Ib KpyTa.
Brruucnenue miomaaein

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucmo nt. JlnvHa
OKPYXHOCTH, TyTH
OKPYKHOCTH.
Pagnannas mepa
yria.

[Inomane kpyra,
CEKTOpa, CErMEHTA

®opMyJIMPOBaTh OIPECICHNUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAHUTb UX 3JIEMEHTHI.
IHo1b30BaTHLCSI TOHATUEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJsTh
YUCJIO T, JUVIMHY IyTU U PaJHaHHYI0 MEpy yria.
IIpoBoauTh MEpexoa OT paliaHHOW MEPHI yIia

K IPalyCHOM ¥ HA00OPOT.

OnpenensiTh IWIOMAAb KpyTa.

BoiBoauths ¢gopMyJibl (B rpagyCHON U pauaHHON Mepe)
JUTSL IJTUH IYT, TUIOIIA/Ie CEKTOPOB U CETMEHTOB.
Boruncasats mionanu GUryp, BKIFOYAOMIMX JIEMEHTbI
OKPY>KHOCTH (Kpyra).

HaxoauTts nuiomany B 3a1a4ax peanbHON )KU3HA

JIBU>KEHUS TITIOCKOCTH

ITonsTue o IBMXKEHUU
TIOCKOCTH.
[TapannenbHbI
MEPEHOC, TOBOPOT
[Iprnmenenue

IIpY PELICHUH 3a/1a4

Pa30ouparte npumMepsl, WILTIOCTPUPYIOIIHE TOHATHUS
JNBH>KCHUSL.

DopMyJTHPOBATH ONIPEIEICHUS TApAIIIENBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH UX CBOMCTBA,
HAXOIUTh HENOJABUKHBIE TOUKHU.

HaxoauTh HEHTPbI U OCU CUMMETPUH NpOCTEHIINX (QUTYP.
IIpumeHsITh napajuielIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pElIeHNN reOMEeTPUUECKUX 3a/1a4 (pa3oupath MpUMEPHI).
Hcnonb30BaTh 11 TOCTPOCHUS U UCCIEN0BAHNN

U pOBBIE peCypChbl

[ToBTOpEeHue, 0000IICHNE,
CHCTEMATHU3ALM 3HAHWUI

[ToBTOpEHUE
OCHOBHBIX ITOHATHI U

OnepupoBath NOHATUSIMU: DUTYpa, TOUKA, TIPSIMAs, YTOI,
MHOTOYTOJILHUK, PaBHOOEIPEHHBIN U PAaBHOCTOPOHHHI
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METOJI0B KypcoB 7—9
KJaccoB, 00001IeHEe
Y CUCTEMAaTU3aLINS
3HaHUM.
[Ipocrenmue
F€OMETPUYECKUE
burypsl u ux
cBoricTBa. 3mepenune
F€OMETPUYECKUX
BEJINYVH.
TpeyroapHuKH.
[TapannensHbie 1
NEPIECHIUKYISIPHbBIE
npsiMBbIE.
OKpY>KHOCTB U KpYT.
I'eomeTpuueckue
MTOCTPOCHUS. YTJIbI
B OKPYKHOCTH.
Bnucannsle u
ONIMCaHHBIE
OKPY’KHOCTH
MHOT'OYTOJIBHUKOB.
[Ipsimas u
OKPY>KHOCTB.
YeThIpEXYTrONbHUKH.
Bnucannsie

TPEYTOJIbHUKH, IPIMOYTOJIBHBIN TPEYTOJIBHUK, MEINAHA,
OHMCCeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPAJIIETIOTPaMM,
poMO, MPSIMOYTOJIBHUK, KBaJIpaT, TpaIeluus; OKPYKHOCTb,
KacartelibHas;, paBeHCTBO U 1ojobue uryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISIPHOCTD
IPSIMBIX, YTOJI MEXKAY IIPSIMBIMU, CAMMETPHUSI OTHOCUTEIIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMUMHA YTJIa,
IJIOIIA b, TIEPUMETP.

HUcnoab3oBathb GopmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH U TUIOIIAJAN KpPyTa,
00BEMa MPSIMOYTOJIBHOTO TTapaieenue/a.
OnepupoBarb NOHATHUSAMM: TIPAMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS JJIs
MIPEICTABJICHUS JAHHBIX U PELIEHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4EOHBIX MPEIMETOB.

PemiaTs 3a1a4m Ha NTOBTOPEHUE OCHOBHBIX MOHSTHUH,
WJUTIOCTPALMIO CBSI3€M MEXKy pa3JIMYHBIMU YaCTSAMH Kypca.
BriOupaTh MeToa 1J1sl pELICHHS 33/1a4u.

PemaTe 3a1aum 13 NOBCETHEBHOM KU3HU
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Y OIIMCaHHbIE
YETHIPEXYTOJbHUKHU.
Teopema [udaropa u
Hayasia
TPUTOHOMETPHUH.
Pemenue o0mumx
TPEYTrOJIbHUKOB.
[IpaBusnbHbIE
MHOT'OYTOJIbHHUKH.
[IpeobpazoBanus
IIJIOCKOCTH.
Jpmxenus. [logooue.
Cummerpus.
[Inomans.
Brruucnenue
romanen. [ lnomann
No00HBIX QUTYP.
JlexkapToBbI
KOOpPJIMHATHI Ha
MIJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOSTHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

INOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM 1MGPOBOM MHUpE BEPOSTHOCTh U CTATUCTHKA MPHOOPETAIOT BCE
OOJBITYI0 3HAYMMOCTb, KaK C TOYKH 3PEHUS TPAKTUICCKUX MPUITIOKECHHM, TaK U UX POJTU
B 00pa30BaHuU, HEOOXOJUMOM KaKJI0My 4esloBeKy. Bo3pactaer uucino npodeccuit, npu
OBJIaJICHUU KOTOPBIMH TpeOyeTcs Xopoiias 6a30Bas OJIr0OTOBKA B 00J1aCTH BEPOSATHOCTH
Y CTATUCTHUKH, TaKasl IIOJITOTOBKA BaKHA JIJIS TPOIOJDKEHUS 00pa30BaHMs WIS YCIICTITHON
poecCHOHAIEHON Kapbephl.

Kaxip1i1 4esnoBek MOCTOSIHHO MTPUHUMAET PEIIeHUs Ha OCHOBE UMEIOIIUXCS Y HETO
JTAHHBIX. A 1T 000CHOBAaHHOTO TPUHATHS PEIICHHUS B YCIOBUSAX HEIOCTaTKa WIIN
n30bITKa HWHGOPMAIMU HEOOXOJWMO B TOM 4YHCIE XOpOIIo cHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIITUICHHE.

NmeHHo mo3ToMy OCTpO BCTaia HEOOXOAUMOCTh C(POPMUPOBATH Y 0O0YUAIOIITUXCS
(GyHKIMOHATIBHYIO TPAaMOTHOCTB, BKJIIOYAIONIYI0 B C€0Sl B KaueCTBE HEOThEMJIEMOM
COCTABJISIIOIICH YMEHHE BOCTIPUHUMATh M KPUTHYECKH aHAIM3UPOBATh HH(POPMAIIHIO,
MPEICTABICHHYIO B PAa3JIMUHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
peaNbHBIX TPOIECCOB M 3aBUCHMOCTEH, MPOM3BOIUTH TMPOCTEHIIME BEPOSTHOCTHBIC
PaCU€THl.

3HAaKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMHU MPHUHIIMIIAMH cOOpa, aHaau3a |
MIPEACTABIICHUS JAHHBIX W3 Pa3IUYHBIX cep KU3HM O0O0IecTBa W TOCyAapCTBa
npuoOniaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKN pPa3BUBACT HABBIKM OpraHU3alMKM Tepedopa W TMojaAcuéra Yucia
BapHAHTOB, B TOM YHCJIC B NPHUKJIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHUHU
rpadoB co3maét maremaruueckuit (yHaamMeHT Uit (GOPMHPOBAHUS KOMIIETEHIUIB
obnactu WHPOPMATUKK W MHUQPPOBBIX TEXHOJOTHHA. [IpW W3yYeHWM CTATUCTUKH W
BEPOSITHOCTH 00OTAIIAIOTCS MPEACTABICHUS OO0ydYalOIIMXCI O COBPEMEHHOW KapTHUHE
MHpa U METOJIaX €ro MCCIeN0BaHusA, (OPMUPYETCS MOHUMAHUE POJIM CTATHCTHKU Kak
UCTOYHHKA COIMAIBHO 3HAYUMOW WHGOpPMAIMKM W 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHUS.

B COOTBETCTBUU C JMaHHBIMHU IIEISIMH B CTPYKType MPOrpaMMbl y4eOHOTO Kypca
«BeposATHOCTB M CTaTHCTHKA» OCHOBHOTO OOIIEro 0Opa30BaHUs BBIACICHBI CICIYIONINE
coJiep KaTelIbHO-MeToInueckne JMHuM: «lIpencraBieHne MaHHBIX W OMHCATEIIbHAS
CTaTUCTHKa», «BeposTHOCTEY, «IneMEeHTh KOMOMHATOPUKH», «BBelneHrne B TEOPHUIO
rpadoBy.

Conepxxanne nuaNM «lIpencraBieHne MaHHBIX W OMHUCATENbHAS CTATUCTHUKA
CIIy’KUT OCHOBOM JUIsi (POPMHUPOBAHUS HABBIKOB pa0OThl ¢ UHPOpMALIUEN: OT YTCHUS U
UHTEpHpeTauuu uH(OpMaIUU, NpPEACTaBICHHONM B TalnuIilax, Ha JAMarpamMmax u
rpadukax, 10 cOopa, MPEACTABICHHS M aHAIHM3a JAHHBIX C UCIOJb30BaHUEM
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CTATUCTUYECKUX XapaKTEPUCTUK CpPEeOHUX M pacceuBaHus. Paboras ¢ paHHBIMY,
oOydaroluecs: ydarcsi CUYUTBIBATb M HMHTEPIPETUPOBATh JAaHHBIC, BBIIBHUTaTh,
apryMEHTHPOBaTh U KPUTUKOBATh POCTEUIIINE THIIOTE3bI, Pa3MBIIUIATh HAJl (pakTOpamu,
BBI3BIBAIOIIMMH H3MEHYMBOCTh, M OIICHUBATh MX BIUSHUE HA paccMaTpUBacMble
BEJIMUMHBI U TTPOLIECCHI.

WHTYyUTHBHOE TPEICTaBICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIIEJOBAaHHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM JJISI U3y4YECHUS
TEOpPUU BEPOATHOCTEN. bolbllioe 3HaU€HUE UMEIOT MPAKTUYECKUE 3aaHMsl, B YACTHOCTH
OTIBITHI C KJIIACCUYECKUMU BEPOSATHOCTHBIMHU MOJEIISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MPaBIOMOA00uUS CIy4ailHOTO COOBITHSI.
[Tpu n3ydenun yueGHOro Kypca o0ydaromuecs 3HaKOMSTCS ¢ MPOCTEHIIIMMU METOIaMU
BBIUMCJICHHUSI BEPOSITHOCTEH B CIyYaWHBIX OJKCIEPUMEHTaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapHBIMU MCXOJaMU, BEPOATHOCTHBIMHU 3aKOHAMH, MO3BOJSIOUIMMH CTaBUTh U
pemath OoJiee ClOXKHbIE 337aud. B yueOHBI Kypc BXOAST HayalbHbIE MPECTaBICHUS
O CIIy4aifHBIX BEJIMYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOYYarOLIUXCAC
MHOKECTBAMU W OCHOBHBIMH ONEPALMSIMHU HaJ, MHOXKECTBAMH, PacCMaTPUBAIOTCS
OpUMepsl TPUMEHEHHUs I pelIeHHs 3aj1ad, a TakKe HCIOIb30BaHUS B APYTUX
MaTeMaTHUECKUX KypcaxX U y4eOHBIX MpeaMETax.

B 7-9 knaccax uzy4aercs yueOHbIN Kypc « BeposITHOCTh M CTaTHCTHKAY, B KOTOPBIHA
BXOJAT paznensl: «[IpencraBieHne AaHHBIX M OMHMCATEIbHAs CTATUCTHKA,
«BeposTHOCTEY, «D71€eMEeHTbl KOMOMHATOPUKNY, «BBeaeHe B TEOPHUIO rpadoBy.

OOmiee 4YMCIO YacoOB, PEKOMEHJOBAHHBIX [IJII M3y4YEeHHs] Y4eOHOro Kypca
«BepostHoCcTh 1 cTatucTkay, — 102 gaca: B 7 kinacce — 34 yaca (1 dac B Henelno),
B 8 kiacce — 34 vaca (1 gac B Hemeno), B 9 kiacce — 34 yaca (1 yac B Hezelio).

COJAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBieHre JaHHBIX B BUJE TaOJWIl, Auarpamm, TpadukoB. 3amoJIHEHUE
Ta0JIMI], YTEHHE U MOCTPOCHUE AHarpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
UYrenne rpadukoB peanbHbIX MpolieccoB. V3Breuenne nHpopManuu U3 auarpamMm U
Ta0JINII, UCTIONB30BAHNUE U MHTEPIPETALINS IAHHBIX.

OnucarenbHasi CTAaTUCTUKA: CpelHee apu@MeTudyeckoe, MeauaHa, pa3zMmax,
HauOoJbIIee U HAMMEHbIIIee 3HaYeHUsI HA00pa YMCIOBBIX AaHHBIX. [[puMepsl ciayuaiiHON
U3MEHYHUBOCTH.

CnyualiHbll SKCIIEPUMEHT (OMBIT) U CIydaliHOE cOObITHE. BEposTHOCTH U yacToTA.
Poib Ma0BEpOSITHBIX U PAKTHUECKU JOCTOBEPHBIX COOBITHIA B IPUPOJE U B OOIIECTBE.
MoHeTa 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedbpo. Ctenens BepiuHbl. Yncio pédep U cymMMapHasi CTETICHb
BepiuuH. IIpencrasnenue o cBsa3HocTH rpada. Lenu u nukisl. Iyt B rpadax. O0xoxn
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rpada (dinepoB nyTh). IlpeacraBnenne o0 opueHTUpOBaHHOM Tpade. Pemenue 3amau
C IOMOIIBIO TpadoB.

8 KJIACC

[IpencraBieHne JaHHBIX B BUIE TaOIUII, JUarpamm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOKECTBO. Oniepayy HaJ MHOKECTBAMMU:
oObeMHEHUE, NepecedeHue, nonoiaHeHue. CBoMcTBa omnepaluil HaJl MHOXECTBaAMM:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEAEIIUTENIBHOE, BKIOUeHUs. Vcnonb3oBanne
rpa)uyeckoro MpeACTaBICHUS] MHOXECTB Ul ONMCAHUSA PEATBHBIX IMPOIECCOB U
SIBJICHUM, ITPU PELICHNH 3a/1a4.

N3mepenne paccenBaHus JAaHHBIX. JlUcriepcuss W CTaHOAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHusl.

DnemMeHTapHbIe COOBITUS cirydaiiHOro omnbiTa. CiayuaiiHble coObITUS. BeposiTHOCTH
coObITHI1. ONBITBI C PAaBHOBO3MOKHBIMHU 3JEMEHTAapHBIMH COOBITUAMU. CiydaiHbIN
BbIOODP. CBSA3b MEXIYy MaJOBEPOSTHBIMU U NMPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBoMCTBa JEPEBHEB: E€IMHCTBEHHOCTHh ITyTH, CYLIECTBOBAHUE BUCAYEH
BEpUIMHBI, CBSI3b MEXKJY YHCIOM BEpIIMH M 4uciioM pedep. IlpaBuio yMHOXKEHHS.
Pemenue 3aau ¢ momouisio rpaos.

[IpotuBonosnoxueie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TIEPECEUCHHE
coObiTnii. HecoBmecTHble coObITHs. DOpMyna CHOXKEHUS BEpPOSTHOCTEH. Y ciaoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. [IpencraBnenue
DKCIEPUMEHTAa B BHUJAE JAepeBa. PemeHne 3agad Ha HAXOXKICHHE BEPOSITHOCTEN
C IOMOIIIBIO JI€PEBA CIYyYAHOr0 3KCIIEpUMEHTa, AUarpaMmm Jitiepa.

9 KVIACC

[IpencraBienne MaHHBIX B BUJAE TAOJUIl, aUarpaMm, rpadukoB, MHTEpHpETAIUs
JMaHHBIX. UTeHHEe U TOCTPOCHHE TAOIHII, TUarpaMm, rpauKoB MO peaJbHBIM JIaHHBIM.

ITepecranoBku u Qakropuan. CoueTaHuss M YUCIO codeTaHUH. TpeyrojbHUK
[Tackans. Pemenue 3amay ¢ MCNoJIb30BaHUEM KOMOWHATOPUKH.

['eomerpuyeckas BeposTHOCTh. CiydailHbIi BBIOOp TOYKM U3  (PUTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPYKHOCTH.

UcnbiTanune. Yenex n Heypaua. Cepusi ucnblTaHuil 10 nepBoro ycmnexa. Cepust
ucnbeiTanuii bepaym. BeposatHocTu coObITHIT B cepun UCTIbITaHUN bepHyu.

CnyyaiiHas BeJIMYMHA W PACHpPENeNICHHE BEPOSITHOCTE. MaremaTuueckoe
OKUJaHue U aucnepcus. [Ipumepsl MaTeMaTU4eCcKOro OXKUJIAHUS KaK TEOPETUYECKOrO
CPEOHEr0 3HAYCHUS BEIMYMHBI. MaTeMaTH4ecKoe O0XUIAAHHE U AUCIEPCUS CIIyYalHON
BEJIMYUHBI «YHUCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIum.

[TonsiTue o 3akoHe OonbIIKX yncen. 3MepeHue BeposTHOCTEN ¢ TOMOIIBIO YacTOT.
Ponp u 3HaUeHME 3aK0HA OOIBIINX YHCEI B IPUPOJIE U OOIIECTBE.
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INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHBIC pPE3yJNBbTATHl OCBOEHHUS NPOrPAaMMBI Y4EeOHOTO Kypca K KOHILY
oOyueHus B / KJacce:

Yurate wuHpOpMaLMIO, TPEICTaBICHHYI0 B Tabmuuax, Ha JuarpaMmax,
IIPE/ICTABIATh JAHHBIE B BUJIE TAOJIUL, CTPOUTH AHATrPAMMBI (CTOJIOMKOBBIE (CTOIOYATHIC)
Y KPYrOBbI€) 10 MacCHBaM 3HAYECHUH.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIBHBIC YMCIIOBBIC TAHHBIE, MPEICTABICHHBIC
B TaOnuIlax, Ha [UarpaMMax, rpadukax.

Hcnonb30BaTh i1 ONUCAHUSL JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CPEIHEE
apupmMeTnyecKoe, MeInaHa, HanOoJIpllIee U HAMMEHbIIEE 3HAYEHUS, pa3Max.

HmeTh npencTaBieHue O ciyyailHOM U3MEHUMBOCTH Ha MIPUMEPAX LIEH, PU3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEICTaBICHUE O CTATUCTHYECKOU
YCTOMYUBOCTH.

[IpenMeTHBIC peE3yIbTATBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydenwus B 8 Kjacce:

N3Bnekate 1 mpeoOpa3oBbIBaTh UHPOPMAIMIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpamM, rpauKoB, MPEICTABIATh JaHHbIE B BUJI€ Ta0IUII, JUarpaMM, rpauKoB.

OnuceIBaTh TAHHBIE C MOMOILBIO CTATUCTUYECKUX MMOKA3aTENCH: CPEAHUX 3HAUCHUN
U Mep paccenBaHus (pa3max, JUCHIEPCHs U CTAHIaPTHOE OTKIOHEHHE).

HaxoauTh 4acTOThl YMCIIOBBIX 3HAYEHUW M YaCTOThI COOBITUI, B TOM YHCIE IO
pe3yiibTaTaM U3MEPEeHUI U HaOJIOICHUH.

Haxonutb BEpOSITHOCTH CIIy4allHBIX COOBITHII B OIbBITaX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B OMIBITAX C PABHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH.

Ucnonb3oBaTh rpaduyeckue MOJACIU: JEPEBO CIy4ailHOTO JKCIIEPUMEHTA,
JAarpaMMel Diliepa, YMCI0Bas psaMas.

OnepupoBaTh NOHATUSIMU: MHOKECTBO, IOJIMHOKECTBO, BBITIOIHATh ONEpalliy HaJl
MHOXECTBAMU: OOBEIWHEHUE, TEpPEeceueHue, JIOMOJTHCHUE, MEePEUYUCISITh SIEMEHTHI
MHOJKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduyeckoe mpecTaBICHUE MHOXKECTB M CBSI3CH MEXIY HUMU JIJIs
OTMCaHMsI TIPOIIECCOB U SBJICHUI, B TOM YHUCJIE TIPU PEIICHUU 33]1a4 U3 JPYTUX YIeOHBIX
MIPEIMETOB U KyPCOB.

[IpeameTHBIC pPE3yJIBTaTBl OCBOSHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOyuenwus B 9 Kjacce:

W3Bnekath u mpeoOpa3oBeIBaTh HHQPOPMAINIO, MPEICTABICHHYIO B Pa3IUYHBIX
WCTOYHHUKAX B BHUJAC TaOmWil, auarpamMm, rpaduKoB, TPEICTaBISATh JaHHBIC B BHJIC
TabnuIl, quarpamMm, rpaduKoB.
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Pemarp 3amauM  OpraHuM3oBaHHBIM  IepeOOpOM  BapHaHTOB, a  TaKke
C UCMOJB30BAHNEM KOMOMHATOPHBIX MTPaBUI U METOIOB.

Hcnonb30BaTh OnMcaTebHbIE XapaKTEPUCTUKH JJIsI MACCUBOB YUCIIOBBIX JAHHBIX,
B TOM YHCJIE€ CPETHHE 3HAYCHUS U MEPBI PaCCEUBaHMS.

HaxoauTe 4acTOThl 3HAYEHUN M YacTOThl COOBITHSA, B TOM YHCIE MOJb3YSCh
pe3ysbTataMu IpOBEAEHHBIX U3MEPEHUI U HaOIIOIEHU.

Haxonutb BEpOATHOCTH CIydalHbIX COOBITUI B M3YYEHHBIX ONBITaX, B TOM YHUCIIE
B ONBITaX C PABHOBO3MOXXHBIMHU 3JEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX HUCIBITAHUN
JI0 TIEPBOTO yCIIEXa, B CEPUAX UCIBITaHUN bepHyun.

MMeTh npeAcTaBiIeHUE O CIIyYalHOM BEJIMUMHE U O PACIPENEIICHUN BEPOSTHOCTEM.

Nmerh mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCEN Kak O IPOSBICHHUH

3aKOHOMEPHOCTH B CIIyYallHON M3MEHUYMBOCTU U O POJM 3aKOHA OOJIBIIKMX YHCE
B IIPUPOJI€ U OOILIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pazgena |KonmuectBo OCHOBHOE coAepKaHUE OcCHOBHBIC BUJIBI ICATEILHOCTH 00YUaIOIINXCSI
(Temsl) Kypca 4acoB
[IpencraBieHne TaHHBIX 7 [Ipencrasienne naHHBIX OcBauBaTh C1OCOOBI NPEICTABICHUS

B TaOnuuax. [Ipaktuueckue
BBIYUCJICHUS 110 TaOJIMYHBIM
nadaeIM. M3Biieuenne u
WHTEpHIpeTalus TaOIMIHbBIX
nanHbiX. [IpakTnaeckas
paboTta «TaOauIb.
['paduueckoe
MPEACTABICHUE JaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
auarpamM. Urenue u
MOCTPOCHUE AUATPAMM.
[Ipumepsl neMorpadurueckux
JarpamM.

[IpakTrueckas paborta
«JlnarpaMmbD»

CTATUCTUYECKUX JAHHBIX U YHUCIIOBBIX MACCUBOB
C TIOMOIIBIO TaOIHI] U IMarpaMM C UCTIOJIb30BaHUEM
aKTyaJbHBIX U BXXHBIX JAaHHBIX (IeMorpaduieckue
JTAaHHBIE, POU3BOJICTBO MPOMBIILIICHHON U
CEeJIBCKOXO3SIUCTBEHHOM MPOAYKIIMH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBJICHUS).

N3yuaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpagUIeCKUMHU TMPEICTABICHUSIMA JTaHHBIX

C TIOMOIIBI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucaresnpHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apu(pMeTH4YeCKoe.

MezmaHa YU CJI0BOI'O Ha60pa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
[EHTPaJIbHON TEHJESHIIUM (Mepa IIEHTPa), B TOM YUCIIC
cpenHee apupMeTHIECKOe, MEeIUaHa.
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Y CcTONUMBOCTS MEAUAHBI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonblee 1 HauMeHbIIIee

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TTOMOIIBIO
CpenHero apudmeTHueckoro U Meauanbl. Pemarn
3a/1ayu.

HM3yuyarh CBOMCTBA CPEAHUX, B TOM YHCIIE

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

OcBauBaTh NOHATHS: HAUOOJIbIIICE U HAMMEHBIIIEE
3HAYEHUS YUCIOBOTO MAacCHBAa, pa3Max.

Pematsb 3agaum Ha BEIOOp crioco0a OmUcaHuUs
JAHHBIX B COOTBETCTBUHU C MIPUPOJION JAHHBIX U
LEISIMU UCCIIEIOBAHUS

CnyuaiiHasi U3MEHUYMBOCTD

CnyyaiiHas "3BMEHYMBOCTD
(npumepsr). YacroTa
3HAYEHHI B MaCCHBE
JnaHHbIX. [ pynmupoBka.
I'mcrorpaMmel.
[IpakTuueckas pabora
«CrnyyaiiHasi UBMEHUYUBOCTH)

OcBauBaTh NOHATHS . YACTOTA 3HAUCHUI B MAaCCHBE
JIAHHBIX, TPYNIIUPOBKA JIAHHBIX, THCTOTPaMMa.
CtpouTh 1 aHAJIU3MPOBATH THCTOTPAMMEI,
noAOMPAaTh MOAXOASAIINAN 1Iar TPyIIUPOBKH.
OcBauBaTthb rpaduyeckue NpeacTaBICHNs Pa3HbIX
BHJIOB CJIy4YailHOM M3MEHUYUBOCTH, B TOM YUCIIE

C TIOMOIIBIO ITU(PPOBBIX PECYPCOB, B XOJIC
IPaKTUYECKON pabOThI

Brenenue B Teoputo rpadoB

I'pad, Bepmmna, pedpo.
IIpencraBnenue 3amauun

¢ nmoMmotpio rpada. CreneHp
(BaJIEHTHOCTD) BEPIIUHBI.
Yucno pédep u cymmapHas
cTeneHb BepiuH. Lens u

OcBauBath noHsiTus: rpad, BepirHa rpada, pedpo
rpada, cTerneHb (BaJIGHTHOCTh BEPIIIHMHBI), IIETTh U
UK.

OcBauBaTh NOHATHA. MYTh B Tpade, il1epoB MyTh,
00xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemiath 3a1a4M Ha IOWCK CyMMBI CTEIIEHEW BEPIIUH
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nuki. [IyTs B rpade.
[Ipencrasienue o CBI3HOCTH
rpada. O6xox rpada
(2J1epOB MyTh).
[Ipencrasnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha mouck 06xoaa rpada, Ha MOUCK MyTei

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c10COOBI PECTABICHUS 33]a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOITHOCTEH, IPyTUX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (yHKITMOHATLHBIC
COOTBETCTBHS) Ha IpUMEpax

BeposiTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHS

City4aiiHbIi OTIBIT U
CIIy4aifHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITUs. PoJib
MaJIOBEPOSTHBIX U
MPAKTUYECKU JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oOuiecTBe. MoHeTa u
UrpanbHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[IpakTruueckas paborta
«YacToTa BbIaJICHUS OpJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
clly4aifiHOE COOBITHE, MAaJTOBEPOSATHOE U PAKTUUECKU
JOCTOBEPHOE COOBITHE.

N3yuarh 3HaUNMOCTH MaJIOBEPOSITHBIX COOBITUIN

B IPUPOJE U OOIIECTBE HA BAXKHBIX MPUMEpax
(aBapuu, HECUACTHBIE CITy4au, 3al[UTa IEPCOHATHHOM
uH(popmaIum, nepeaaya J1aHHbIX).

N3yuyaTh posib KJIaCCUYECKUX BEPOSITHOCTHBIX
Mojieniel (MOHETa, urpajibHas KOCTb) B TEOPUU
BEPOSTHOCTEM.

HaOJuronath 1 U3y4aTh YaCTOTY COOBITHI B MPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHCJE C MOMOIIBIO [IUPPOBBIX
PECYpPCOB, B X0OJI€ IPAKTUYECKOI pabOThI

O06o0611enue,
CUCTEMATHU3aINS 3HAHUHI

IIpencraBneHune NaHHBIX.
OmmcarenbHast CTATUCTHKA.
BeposTHOCTS CitydaitHOTO
cOOBITHA

IloBTOPATH U3yYECHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemartsb 3agaum Ha MIpeCTaBICHUE U ONUCAHUE
JTAHHBIX C TIOMOIIBI0 U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:ka1aTh NpUMepPbI CTyYaiiHBIX COOBITUM,
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MaJIOBEPOSTHBIX U MPAKTUUYECKH IOCTOBEPHBIX
CIIy4alHBIX COOBITHI, UX POJIH B IPUPOJIE U KU3IHU
YeJoBeKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT PAMME

34
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8 KJIACC

7 xnacca

OnucarenbHasi CTaTUCTHKA.
CityyaiiHasi ©3MEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CrnyqaitHbie COOBITHS.
BeposTHOCTH 1 YaCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEH:
MOHETA U UIpajibHasl KOCTh

HanmenoBanue pasaena  |[KoaudecTso OcHoOBHOE cozepKkaHne OcCHOBHBIE BU/IBI JIEATEIBHOCTH 00YYarOIIMUXCs
(TembIl) Kypca 4acoB
[ToBTOpEeHuE Kypca 4 [IpencraBieHue JaHHBIX. IToBTOpPATH U3yYEHHOE U BHICTPAMBATH CHCTEMY

3HAHUMU.

Pemiars 3aga4un Ha IPEACTABICHUE U OIIMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XAPAKTEPUCTHK.
Pewmiate 3a1aum Ha IpeCTaBICHNUE IPYIITUPOBAHHBIX
JIAaHHBIX U OMKMCAHUE CIIYYAHON U3MEHUYNBOCTH.
Pemiate 3agaumn Ha onpeeeHNEe YaCTOThI
CIIy4allHBIX COOBITUH, 00CYX/IEHUE TPUMEPOB
CIIy4ailHbIX COOBITUI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CITyYalHBIX COOBITHI, UX
PO B PUPOJIE U KU3HU YEJIOBEKA

OmnucarespHas CTAaTUCTUKA.
PaccenBanne TaHHBIX

Otknonenus. ucnepens
YUCJIOBOTO Habopa.
CranmapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammel paccenBaHus

OcBauBaTh NOHATHS: AUCIICPCHUA U CTAaHAAPTHOC
OTKJIOHCHHUC, UCIIOJIb30BATb 3THU XaPAKTCPHUCTHUKHU
I OITMCAaHUsA paCCCUBAHUA JaHHbBIX.

BLIIIBI/IFZIT]) THNoOTe3bI 00 OTCYTCTBUH WJIM HAJIMIUU
CB:A3H 110 AuarpaMmam pacCCBaHU:].

CTpOI/ITb JuarpaMMbl paCCCHUBaHUS 110 HMCIOIIUMCA
JaHHBIM, B TOM YHCJIC C TIOMOIIBIO KOMIIBIOTCPA
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MHoOecTBa

MHOKEeCTBO, ITOAMHOKECTBO.
Onepaiuu Haj
MHO>KECTBaMHU:
o0beIMHEHNE, TIEpeCceUeHuE,
JIOTIOJTHEHUE.

CaoiicTBa ornepauuii

HaJ] MHO>KE€CTBAMMU:
NEPEMECTUTENBHOE,
COYETATENBHOE,
pacmpeenuTeNbHOe,
BKJTFOUCHUSI.

['padpuueckoe
IpeJCTaBICHUE

MHO’KECTB

OcBauBaTh NOHATHA. MHOKECTBO, dJIEMEHT
MHOK€ECTBA, IIOJIMHOXKECTBO.

BoInoJHATH onepauuy HaJ MHOKECTBAMH:
o0beIMHEHNUE, IEpeceueHue, TOMOTHEHUE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COUYETATENILHOE, PACIIPEAEIUTEIBHOE, BKIFOYEHHUS.
Hcnoab3oBaTh rpadguueckoe NpeacTaBieHue
MHOYKECTB IPH ONHCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, TPU PELICHUH 337a4 U3 APYTUX yUeOHBIX
IIPEIMETOB U KypCOB

BeposTHOCTS Cily4yaliHOTO
cOOBITHUS

DnemeHTapHbIe COOBITHS.
Cnyyaitabie cOOBITHS.
biaronpustcTByronme
AJIEMEHTapHbIE COOBITHUS.
BeposiTHOCTH COOBITHH.
OnBITH C PABHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMU.
Crny4alinbiii BEIOOD.
[IpakTrueckas paborta
«OnbIThHI

C PaBHOBO3MO>KHBIMU

OcBauBaTh MOHSTHSI: DJICMECHTAPHOE COOBITHE,
CITy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOUIUX DJIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXHBIE DJIEMEHTAPHBIE COOBITHS.
Pemarb 3ag1a4u Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITHH MO BEPOSATHOCTSAM 3JIEMEHTAPHBIX COOBITUI
CJIyYaliHOTO OTIBITA.

Pemars 3a1a4um Ha BEIYKCIIEHUE BEPOSATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMH, B TOM YHCJIE

C IIOMOIIBI0 KOMITBIOTEPA.
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AJIEMEHTAPHBIMH
COOBITHUSIMU

IIpoBoAUTH U U3Y4YaTh ONBITHI

C PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU
(C UCTIOJIL30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENIEH) B X0/Ie IPAKTUYECKON pabOThI

Brenenue B Teoputo rpadoB

Hepeso. CBoiicTBa aepena:
€IUHCTBEHHOCTh IyTH,
CyIIECTBOBAHUE BUCSUYECH
BEPILUHBI, CBSI3b MEKIY
YUCJIOM BEPIINH U YUCIOM
peo6ep. [IpaBuno yMHOKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad 0e3 nukIia,
BHCSIYas BepIIUHA (JIUCT), BETBb JEpeBa, MyTh

B JICPEBE, AUAMETP JIEPEBa.

H3yuars cBOMCTBA JepeBa: CyLIECTBOBAHUE BUCSYEH
BEPILIUHBI, EAUHCTBEHHOCTh ITyTH MEXAY IBYMsI
BEPIIMHAMHU, CBSA3b MEXK/Ly YMCJIOM BEPIIUH U YHUCIOM
péoep.

Pemars 3a1a4M Ha IOUCK U IEPEUMCIICHUE ITYTEU

B JIEPEBE, ONPEACIICHUE YUCIIA BEPIIUH WK pEOEp

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

C IPUMEHEHHEM TTpaBUia YMHOKECHHUS

Cry4JaitHble COOBITHS

[IpoTHBOIONIOXKHOE COOBITHE.
Jnarpamma Dinepa.
OObenMHEeHNE U TIEpeceueHre
coosiTuil. HecoBmecTHbIE
coObITHs. Popmyiia
CJIOKEHUSI BEPOSATHOCTEM.
[IpaBuio yMHOXeEHUSA
BEPOSITHOCTEU. Y CJIIOBHAS
BeposTHOCTh. HezaBucumblie

OcBauBaTh NOHATHS: B3AUMHO TPOTUBOMOJIOAKHBIE
COOBITHSI, OTIEpallUU HaJl COOBITUSIMU, 00ObETUHEHUE U
nepecevueHne coobITUl, Auarpamma Jitniepa (Dnnepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHNUS

JBYX COOBITUH ((POPMYIIBI CIOKEHHUSI BEPOSITHOCTEN ).
Pemarts 3agaum, B TOM 4nciie TEKCTOBBIC 3aa4H

Ha OTPEJICIICHNE BEPOSTHOCTEH 0ObETUHEHUSI U
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coosiTus. [IpencraBnenue
CIIy4aifHOT'O SKCIIEpUMEHTA
B BHJIC JIepeBa

MepeceveHus COOBITHI C MTOMOIIBIO YHCIIOBOM
npsAMOii, TuarpamMm Ditsiepa, opMyIIbl CII0KEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHSA. IPABUIIO YMHOKECHUS
BEPOSATHOCTEW, YCIOBHASI BEPOSITHOCTh, HE3aBUCHUMBbIEC
COOBITHUSI IEPEBO CIYYAITHOTO OMBITA.

N3yuarts cBolicTBa (Onpe/eeHs ) He3aBUCUMBIX
COOBITHIA.

Pemiats 3a1aum Ha OnIpeAEICHNUE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITUH.

Pemiath 3a1aun Ha MOUCK BEPOSITHOCTEM, B TOM
YUCJIE YCIOBHBIX, C UCIIOJIb30BAHUEM JI€PEBA
CIIy4allHOTO OMbITa

O06o06menue,
CUCTEMAaTH3aIUs 3HAHUHN

IIpencraBieHne qaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padrl. BepostHOoCTh
CITy4aiiHOTO COOBITHSI.
DneMeHThl KOMOWHATOPUKHU

IloBTOPATH H3YyUYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUM.

PemiaThb 3aga4m Ha IPEACTABIIEHNUE U OTMCAHUE
JIAHHBIX C TIOMOIILI0 U3YYEHHBIX XapaKTEPUCTHUK.
Pemarts 3agaum c nprumMeHeHneM rpados.

Pemathb 3aga4m Ha HAX0XKAECHUE BEPOSATHOCTH
CIIy4aifiHOTO COOBITHS 110 BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemarp 3aga4u Ha HAX0XKIACHUE BEPOATHOCTEN
00BbETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM IrpadyuuecKux
IIPEACTABICHUN U IEpeBa CIIy4YalHOIO OIIBbITA.
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PemaTh 3a1a4u Ha IepednciieHne KOMOMHAITUI
(4KcIia nepecTaHOBOK, YUCJIA COYETAHUN ),

Ha HaXOXKIEHUE BEPOATHOCTEN COOBITHH C
MIPUMEHEHHUEM KOMOMHATOPUKH, B TOM YHCIIC

C UCIIOJIb30BaHUEM TpeyronbHuka [Tackans

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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9 KJIACC

8 kiacca

OmnucareibHas CTaTUCTUKA.

OHepaHI/II/I Hal COOBITHSIMH.

HeszaBucumocTs COOBITHIA

HaumenoBanue paznena |(KonuuectBo OcHOBHOE CO/IepKaHUE OCHOBHBIE BUJIBI IEATELHOCTH 00yYarOIIMXCS
(TemnI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBieHne TaHHBIX. IMoBTOPATH M3yUeHHOE U BHICTPAMBATH CHCTEMY

3HaHUM.

Pematsb 3a1a4u Ha IPEJCTABICHUE U ONTUCAHUE
JTAHHBIX.

Pemartsb 3agaum Ha HaX0XK/IEHUE BEPOSTHOCTEN
00BbeIMHEHUS U TIEPECEUCHUS COOBITUM, B TOM YHCIIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM IpadUuecKux
IIPEICTABJICHUMN U AEPEBA CIIyUYalHOTO OIIBITA.
Pemats 3a1a4M Ha EpEeUUCIICHUE KOMOUHAIIUMA
(uncna mepecTaHOBOK, YKUCIIa COYETAHUM ),

Ha HAXOXJICHHE BEPOSITHOCTEN COOBITUI

C IPUMEHEHHEM KOMOUHATOPUKH, B TOM UHKCIIC

C UCIOJIb30BaHUEM TpeyrojbHuKa [Tackamns

DneMeHTbl KOMOMHATOPUKHU

[TepectanoBku. @akropual.

CoueraHus U YUCIO
coueTaHuu. TpeyroiabHuK
[Tackams. [IpakTnyeckas
paboTta «Beraucnenue
BEPOSTHOCTEU

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUS, YIOPSAAOUYEHHAs apa, Tpoiika 00bEeKTOB,
NepecTaHOBKaA, (paKTOpUal YUCIIa, COYETAaHUE, YUCIIO
COYEeTaHWuH, TpeyroyibHUK Ilackas.

Pemiarhb 3a1a4M Ha NIEPEUNCIICHUE YIIOPSAAOYECHHBIX
1ap, TpOeK, [EePEUUCICHUE IIEPECTAHOBOK

Y COUYETAHUH DJIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (PYHKIIHIMA
AIIEKTPOHHBIX TAOJIHID)

Pematp 3a1a4u Ha MPUMEHEHHE YK CIIa COYCTAHUN

B ajreOpe (COKpaléHHOEe YMHOXEHUE, ONHOM
Hprorona).

Pemarh, npuMeHsisi KOMOMHATOPHUKY, 3aa91

Ha BBIYHCJICHUE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIIBIO
AJIEKTPOHHBIX TAOJIMII B XOJ1€ MTPAKTUYECKON pabOThI

['eomeTpuyeckas
BEPOSTHOCTD

I'eomeTrpuueckas
BEpOSATHOCTb. CiyyaliHbIN
BBIOOP TOYKH U3 (PUTYPBI
Ha TJIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPYKHOCTH

OcBauBaTh NOHSATHE T€OMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1a4M Ha HAXOXKJAECHUE BEPOSTHOCTEMN

B ONIBITaX, MPEJICTABUMBIX KaK BRIOOP TOUEK

Y3 MHOTOYTOJIbHUKA, KpYyTa, OTPE3Ka WIIA IyTH
OKPYHOCTH, YUCIIOBOTO MPOMEKYTKA

Wcneitanus bepryinu

Ucneitanue. Ycnex u
Heyaaua. Cepust UCTIBITAHUI
110 TIEpPBOTO ycrexa.
Ucnertanus bepryim.
BepositHOCTH COOBITHIA

B CEPUU UCIIBITAHUMN
bepnymnu. [Ipaktnyeckas
pabora «cnbiTanus
bepnymnn»

OcBauBaThb NOHATHS: UCIIBITAHUE, JIIEMEHTAPHOE
coObITHE B UCTIBITAHHUH (YCIIEX U HEYaua), CEpHsl
VICTIBITAHU, HACTYIUJIEHUE TIEPBOIO yCIIEXa
(Heymauu), cepusi ucnibiTanuii bepaysm.

Pemars 3a1a4u Ha HAXOXKIAECHUE BEPOSTHOCTEU
COOBITHH B CEpUU UCTIBITAHUM JI0 TIEPBOTO YCIIEXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIbI CyMMBI
F€OMETPUYECKOMN MPOTPECCHUU.

Pemars 3aga4u Ha HAXOKIECHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHHIMA
bepHymm, Ha HAXOXKIECHUE BEPOATHOCTHU
ONPENEIIEHHOTO YNCIIA YCIIEXOB B CEPUN UCIIBITAHUN
bepnyiu.

N3yuyaTs B X01€ NpaKkTHYECKOil padoThl,
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B TOM YHCJI€ C TOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUH UCTIBITAHUIN
bepnyinu

CnyudaiiHasi BeIMYMHA

CityyaiiHas BEIM4HMHA U
pacrpeneneHue
BEPOSTHOCTEM.
MaremaTu4yeckoe 0OxKuJaHue
Y JTUCIIEPCHUs CIIy4YalHON
BeJIMYUHEBL. [IpumMepbl
MaTeMaTH4YECKOr0 0KUAaHUs
KaK TEOPETUYECKOIO
CPEIHEr0 3HAaYCHUS
BEJINYMHBI.

[TonsiTue o 3akoHE OOIBITNX
yucein. M3mepenune
BEPOSTHOCTEU C OMOIIIBIO
yacToT. [[pumenenne 3akoHa
OOJBIITNX YUCE

OcBoOUTH NOHATHSA: CTy4YaiiHas BEIMYMHA, 3HAUCHUE
CIy4aillHOW BEJIMYMHBI, paCIpECICHUE
BEPOSTHOCTEM.

N3y4yars 1 00CyKAaTH IPUMEPHI TUCKPETHBIX U
HETMPEPHIBHBIX CIIyYallHBIX BEJIUYHH (POCT, BEC
YEJIOBEKA, YACIIEHHOCTh HACEJICHUS, APYTUE
V3MEHUYMBBIC BEJIMYUHBI, PACCMATPUBABIINECS

B KypC€ CTaTUCTUKH ), MOJICTIbHBIX CITyYalHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(OpocaHre MOHETHI, UTPATTBHON KOCTH, CO CITy4allHbIM
BBIOOPOM H T. II.).

OcBauBaThb NOHATHS: MATEMATUYECKOE 0XKUIAHUE
CIIy4alHOU BEJIMYMHBI KaK TEOPETUUYECKOE CPEHEE
3HAYEHHE, JUCIICPCHS CTyYalHOW BEJIMYUHBI KaK
aHaJIoT JUCIIEPCUU YUCIIOBOTO Habopa.

PemiaTh 3a1aum Ha BBIYHUCICHUE MATEMATHYECKOTO
0KUJaHHS U JUCTIEPCUU TUCKPETHOM CIIy4aiiHON
BEJINYMHBI 110 3aJaHHOMY PacCIpeENEICHUIO, B TOM
YUCJIE 33/1a4, CBS3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHUTBCS C MATEMATUYECKUM OXKUIAHUEM U
JIUACTIEPCUEH HEKOTOPBIX paCIpeleICHUH, B TOM
YUCJIE PACIIPEICIICHUS CITyYalHOW BEJTMYMHBI «YHUCIIO0
YCIIEXOB» B CEPUU UCIIBITaHUN bepHyn.
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N3yuarh 4acTOTy COOBITHS B TOBTOPSIOLINXCS
CIIy4alHBIX OMBITAX KaK CIyYalHYIO BEJIUUMHY.
3HAKOMHUTBCS C 3aKOHOM OO0IBIIHX Yrcel (B popme
bepuynn): mpu 00JIBIIOM YKCII€ ONBITOB YacTOTa
COOBITHS OJIM3Ka K €r0 BEPOSTHOCTH.

Pematsb 3aga4u Ha U3MEpPEHUE BEPOSTHOCTEH

C MOMOIIBIO YacTOT. O0CYKAATH POJIb 3aKOHA
00JBIINX YMCENT B 000CHOBAaHUHU YaCTOTHOTO METOA
U3MEPEHUS BEPOATHOCTEM.

OOcyxaaTh 3aKOH OOJIBIIMX YKCEN KaK MPOSIBICHUE
CTaTUCTUYECKOM YCTOMYMBOCTH B U3MEHUYUBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBLINX YHUCET B IPUPOJIE U
B )KM3HH YeJIOBEKa

O60011eHre, KOHTPOJIb 10 IIpencraBneHue 1aHHBIX. IHoBTOPATH M3YyUEHHOE U BBICTPAUBATH CUCTEMY
OnucarenbHas CTATUCTHKA. 3HAHUMU.
BeposgTHOCTh ClTyyaiiHOTO Pemars 3a1aumn Ha NpEeCTaBICHUE U OMTMCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.
koMOnHaTOpukH. Ciydaiinple | PemiaTh 3agaum Ha HAXO0XKJCHUE BEPOSTHOCTEH
BEJINYMHBI U PACTIPEICTICHUS cOOBITHH, B TOM YHUCJIE B OMBITaX C
PaBHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU,
BEPOSITHOCTEN 0ObEIMHEHUS U NTEPECCUCHUS
COOBITUM, BEIYUCIISITH BEPOSITHOCTH B OIBITAX
C CEepUsAMU CIIy4YalHbIX UCIIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME
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