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2.1.6.®enepanbHass  padoyasi mporpaMMa mo  y4eOHOMY  mpeaMeTy
«MaremaTtuka» (0a30BbIil YPOBEHb)

@denepasibHas pabouasi mporpamMma 1o ydeOHOMY mpeameTy «MaTemaThkay
(6a30BBIN ypoBeHB) (mpeameTHas obnacth «MarteMatnka u uHopMathka») (maiee
COOTBETCTBEHHO — MpOTrpamMMa Mo MaTeMaTHKE, MAaTEMATHKa) BKITIOUAET TOSICHUTEIbHYIO
3aMHCKY, COJAEpKaHUE OOy4YeHUs, IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHS IPOTPAMMBI
0 MaTeMaTHKe, TEMaTHIECKOE IIAaHUPOBAHUE.

INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma mo martemaTuke st oOywaromuxcss 5-9 kimaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme 1o MareMaTUKE YUYTEHbI WJEU U TMOJOKEHUS
KoHuenuuu pa3Butusi MaTeMaTH4eCKOro oopa3oBanus B Poccuiickoii @enepanuu.

[IpenMeToM MaTeMaTUKU SIBIAIOTCA (PyHIaMEHTaIbHbBIE CTPYKTYPbI HAILIET0 MUpPA —
MPOCTPAHCTBEHHbIE (POPMBI U  KOJMYECTBEHHBIE OTHOIICHUS (OT MPOCTEUIINX,
YCBaMBAE€MbIX B HEMOCPEJICTBEHHOM OIBITE, JO JOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX
JUUISL pa3BUTHS HAYYHBIX U MPUKIAIHBIX Uel). MatemaTudyeckue 3HaHusI 00ECIIeYnBaIOT
MOHMMAaHUE TMPUHLUIOB YCTPOWCTBA W HCHOJb30BAHUS COBPEMEHHOW TEXHHKHU,
BOCIIPUATHE W HHTEPIPETALMI0 COLMAIBHOM, JKOHOMUYECKOW, MOJIUTUYECKOU
uH(doOpMaIUK, JAI0T BO3MOXKHOCThH BBIMOJHATH PACUETHI U COCTABISATH AJITOPUTMBI,
HAXOJIUTh U IPUMEHSTH (POPMYJIBI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
U3MEPEeHUIM M TOCTPOSHUH, YUTaTh MHQPOPMAIIUIO, TMPEACTABICHHYI0O B BHUE TaOJIHII,
quarpaMM U TpauKOB, JKUTh B YCIOBHUSX HEONPEACIEHHOCTH U TIOHUMATh
BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITHI.

N3yuenne marematuku GopMupyer y oOydaromuxcs MaTEMaTHYECKUNA CTHIIb
MBIIIICHUS, TTPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBaMBAIOT TaKWe MPUEMBI M METOJbl MBIIUICHUS, KaK WHIYKUHUS W JEIYyKIUS,
00001IeHNe U KOHKPETU3allus, aHaJIu3 U CUHTE3, KJacCUu(PUKAIUs U cUCTeMaTH3aIus,
abcTtparupoBanue U aHaIorusi. OObEKTH MATEMATUUYECKUX YMO3AKIFOUEHUM, TpaBUiIa UX

KOHCTPYHUPOBaHUSI PACKPBIBAIOT MEXaHU3M JIOTUYECKHUX MMOCTPOEHUM, CIIOCOOCTBYIOT
BBIpaOOTKE YMEHUS (POPMYITUPOBaATh, 0OOCHOBBIBATH U JOKA3bIBaTh CYXKIACHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbIILIeHHE. M3yueHue maTeMaTuku oOecreunBaeT
dbopMHpOBaHUE ATOPUTMUYECKON KOMIIOHEHTHI MBITIUICHUS] U BOCIIUTAHUE YMEHUI
JNEUCTBOBATh MO 3aJlaHHBIM  AJITOPUTMaM, COBEPIIEHCTBOBATh W3BECTHBIE U
KOHCTPYHPOBATh HOBBIC. B mporiecce pereHus 3a1ad — OCHOBOUW y4eOHOM NeITeTbHOCTH
Ha ypOoKax MaTeMaTUKHU — Pa3BUBAIOTCS TBOPUECKAs U IPUKJIIAHAS. CTOPOHBI MBIIILICHHUS.
OO0yuenne MaTeMaTuke 1aéT BO3MOXKHOCTh Pa3BUBATh y 00YYAIONMIUXCS TOUHYIO,
parMoHANbHYI0O U WH()DOPMATUBHYIO peub, YMEHHE OTOMpPATh HAWOOJIee TMOIAXOISIINE

SI3bIKOBBIC, CUMBOJIMYECKHE, TpaduuecKue CpeacTBa ISl BEIPAXKEHUS CYXKICHUU U
HarJISIAHOTO UX MPECTABIICHHUS.

[Ipy u3ydyeHuM MaTEeMaTUKW OCYIIECTBISETCS OOIIee 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JEUCTBUTEIBHOCTH, MIPEACTABICHUSMHU O IPEAMETE U METOJIaX MAaTeMaTUKH,
UX OTJIMYUH OT METO/IOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSX
MIPUMEHEHUS MAaTEMAaTUKH JIJIs1 PELICHUS HAYYHBIX U MPUKIAAHBIX 3a7a4.
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[IpuopureTHbIMU 1eNAMH OOyuYeHHUsS MareMmaThke B 5-9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE EHTPATBHBIX MAaTEeMATHYECKUX MOHSATHH (YMCII0, BEIMYMHA,
reoMeTrpuyeckas ¢urypa, nepeMeHHasi, BEpOSITHOCTb, (PYHKIHUS), 0O0eCIeUnBaAIOIMINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHus 00yUYarOIINXCS;

MO/IBEICHUE OOyYaromMXCcsi Ha JOCTYIHOM JUII HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKHU U OKPY’KAIOIIEro MUpPA, TOHUMAaHUE MAaTEMAaTUKU KaK 4acTh
o0IIeH KyJIbTYpHI YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00ydarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3YUEHUIO0 MaTEMATHKU;

dbopmupoBaHue (PYHKIIMOHATIBHONM MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrno3HaBaTh MPOSBIECHUS MAaTEeMATUYECKUX MOHITUH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEalbHbIX JKU3HEHHBIX CUTyallUsX W HpPU HU3YYEHUM JAPYTUX YUYEOHBIX MPEIMETOB,
NpPOSIBJICHUS] 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMYIMpOBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MaTE€MaTU4YeCKHE MOJEIM, IPHUMEHITb OCBOCHHBIN
MaTeMaTU4YeCKUi ammapar Uil pEeUIeHUs [PaKTUKO-OPUEHTUMPOBAHHBIX  3a7ad,
MHTEPHPETUPOBATh U OLICHUBATh NOJIyYEHHBIE PE3YJIBTATHI.

OcHOBHBIE TUHUH COZIEP KAHUS ITPOTPaMMBI IO MaTeMaTHke B 5—9 kiaccax: «Hucna
U BBIUMCIEHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBa»), « DyHKIUN», «I'eomerpus» («I'eoMmerpuueckue GUrypsl U UX CBOMCTBAY,
«M3MepeHne TeoMEeTPUYECKUX BEIUYUH»), «BeposTHOCT M cTaTUCTHKa». J(aHHbBIE
JIMHUY Pa3BUBAIOTCS MapajliebHO, KaXKJ1asi B COOTBETCTBUU C COOCTBEHHOW JIOTHMKOM,
OJIHAKO HE HE3aBUCUMO OJHA OT JAPYTOM, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUU.

Copep:xaHue MporpaMMbl IO MaTeMaTUKe, paclpeaenéHHOe 10 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MNPUHIMIIHAIBLHBIM
BolpocaM  oOywarommecss  oOpalaauch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MaTE€MaTUYECKUMH TOHATHUSMU M HaBBIKAMU OCYIIECTBIIUIOCH IIOCJIEN0BATEIBHO U
NOCTyNaTeNbHO, C COOJIOACHUEM IMPHUHIMIA TNPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX TMpEeACTaBICHUI 00ydaromuxcs,
pacmvpss 1 yriryousis €€, o0pa3ysi IpOYHbIe MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBIsSE€TCS 00s13aTEIbHBIM Y4€OHBIM
NpeIMETOM Ha YpOBHE OCHOBHOrO o0miero oopasoBanus. B 5-9 knaccax maremaTuka
TPaAUIIMOHHO U3YUYaeTCs B paMKax CJICIYIONIUX Y4eOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpa» (BKJItO4asi 3IEMEHThI CTATUCTUKU U
Teopun BeposATHocTer) u «l'eomerpusi». Ilporpammoii Mo maTeMaTuke BBOJUTCS
CaMOCTOATENbHBIN YueOHbIN Kypc «BeposITHOCTh U CTATUCTUKAY.

OO1iee 4uCIO YacoB, PEKOMEHIOBAHHBIX ISl M3Y4YEHHMs] MaTeMaTHKU (0a30BbIi
YPOBEHb) Ha YPOBHE OCHOBHOTO 0Omero ooOpaszoBanusi, — 952 waca: B 5 kiacce —
170 gacos (5 yacoB B Hezen0), B 6 kimacce — 170 vacos (5 yacoB B Heneno), B 7 Kiacce —
204 yaca (6 yacoB B Hefeno), B 8 kiacce — 204 vaca (6 yacoB B HeZENI0), B 9 Kitacce —
204 gaca (6 yacoB B HEJIEJIO).
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ININTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUA

W3yueHue MaTeMaTHKU Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs HAIPABICHO
Ha JOCTIKCHHE OOYYAIONUMUCS JIMYHOCTHBIX, METANpPEAMETHBIX M IPEIMETHBIX
o0pa30oBaTeIbHBIX PE3YJIBTATOB OCBOCHUS YI€OHOTO TIPEMETA.

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  pe3yJbTaTbl  OCBOEHUSA  MPOrpaMMbl MO  MaTeMaTUKE
XapaKTEepU3yIOTCS:

1) maTpuoTnYecKoe BOCIUTAHUE:

IIPOSIBJICHUEM HHTEpECa K NPOLIJIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATHUKH,
LEHHOCTHBIM OTHOIICHUEM K JOCTH)KEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MaTeMaTUYECKOW IIKOJbI, K WCIOJIb30BAaHUIO ATUX JOCTIKEHHH B JIPYTUX HayKax U
MPUKIAAHBIX cepax;

2) rpaxIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00513aHHOCTEN Ipak/laHWHA U peau3alliy €ro Mpas,
NPEACTaBICHUEM O MaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYD, SIBICHH, MPOIEAYP TPAkKIAHCKOTO O0IIeCTBa (HapUMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO O3TUYECKHX MPOOJEeM, CBSI3aHHBIX C NPAKTUYECKUM
MIPUMEHECHUEM JOCTHUKEHHUM HAyKH, OCO3HAHMEM BaXHOCTU MOPAJIbHO-3THUYECKUX
MPUHIIATIOB B ICSITEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B PEIICHMHA NPAKTUYECKUX  3aj]ad
MAaTeMaTUYECKOW  HAIPABJICHHOCTH, OCO3HAHUEM BAXXHOCTH  MAaTEMaTUYECKOTO
oOpa3oBaHMs Ha NPOTSKEHUUM BCEM JKU3HM [UIsl YCHEIHOM MpoQecCHOHATLHON
NEATeIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHUW, OCO3HAHHBIM BBIOOPDOM U
MOCTPOCHUEM HWHIUBUIIYAIBHOW TPACKTOPUU OOpa30BaHUS U JKU3HEHHBIX TUIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OMOLMOHAJIBHOMY U 3CTETHYECKOMY  BOCHPHUSATHUIO
MaTeMaTUYeCKnuX OOBEKTOB, 3aJad, pEIICHWH, pacCyXJICHUW, YMEHHUIO BHJIETbH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpUEHTALIUEN B AEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUSA YEJIOBEKa, MPUPOJbI U OOIecTBa,
NOHMMAaHUEM MaTeMaTHYeCKOW HayKu Kak cepbl YEJTOBEUECKOU AESITEIbHOCTH, STANOB
e€¢ pa3BUTUS W 3HAYUMOCTH [JIi Pa3BUTHUS IMBWIM3ALMK, OBJIAJICHUEM S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpPOM Kak CpPEICTBOM IO3HAHUS MHpA,
OBJIaJICHUEM ITPOCTENIIIMMHU HABBIKAMU UCCIEN0BATEIBCKOMN NEATEIBHOCTH;

6) ¢pusuveckoe BocnuTaHue, (POPMHUPOBAHHE  KYJLTYPhI  30POBbS W
IMOIMOHAJIBLHOIO 0JIAaronoJyums:

TOTOBHOCTBIO IIPUMEHATh MATEMATUYECKUE 3HAHKS B MHTEPECAX CBOETO 310POBBS,
BEJICHUS 3710POBOTrO 00pasza XU3HU (340pOBOE MHUTAaHUE, COAJaHCHPOBAHHBIA PEKUM
3aHATHNA U OT/BIXA, PETYNApHas Gu3ndecKass aKTUBHOCTH ), CHOPMHUPOBAHHOCTHIO HABBIKA
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pednexkcun, MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APYroro
YeJIOBEKa;
7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTallMed Ha TPUMEHEHUE MaTEeMaTHYECKUX 3HAHUW i1 pelIeHHs 3a7ad
B 00JIaCTH COXPAaHHOCTH OKPY>KaroLEeH Cpefibl, IUNIAHUPOBAHUS NOCTYIIKOB U OLIEHKU HX
BO3MOYKHBIX TIOCJIEACTBUNA I OKPY’KaloIIEW Cpenbl, OCO3HAHHWEM TIJI00AIBHOIO
XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX peleHus;

8) amanTanus K H3MEHSIOIUMCS YCJIOBHSIM COLUATbHOI U PUPOIHOIi Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBHUSIX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOEII KOMIIETEHTHOCTH 4Y€pe3 MPAaKTUYECKYIO NESITEIbHOCTh, B TOM YHCIE YMEHHUE
YUUTBCS Yy APYTUX JIIOACH, TpUOOpeTaTh B COBMECTHOM JESITEIbHOCTU HOBBIEC 3HAHUS,
HABBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HEOOXOAMMOCTBIO B (HOPMHUPOBAHUM HOBBIX 3HAHUI, B TOM 4Hcie HOPMYIUPOBAThH
UJeH, TIOHATHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM UUCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh JIe(PULUTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlMIO, BOCHPUHHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS
U IeUCTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKH U MTOCIEICTBHS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbraTe ocBOeHMs TporpaMMbl 10 MaTEMATHKE HA YPOBHE OCHOBHOT'O OOLIETO
oOpa3oBaHus y oOyuaromierocss OyayT cpOpMHpPOBAHBI METANPEIMETHBIE PE3YIbTATHI,
XapaKTEepU3YyIOIIHECS OBJIAJACHUEM YHUBEPCAIBHBIMU I[103HABATEIbHBIMU JIEHCTBUSIMU,
YHUBEPCAIbHBIMM  KOMMYHHUKaTUBHBIMU  JIEWCTBHSIMM M YHUBEPCAJIbHBIMU
PETYJIATUBHBIMU IEHCTBUSMH.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBbie joruvyeckue 1eHCTBU:

BBUIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMAaTUYECKUX
OOBEKTOB, MOHATHUH, OTHOLIEHUN MEXAY MOHATUAMHU, (OPMYJIHPOBATH OIpPECIICHUS
NOHATHUI, yCTaHABIMBATH CYLIECTBEHHBIH MpHU3HAK KJIACCU(PUKALMKU, OCHOBAaHUS
11 0000IIEHUS M CpaBHEHUS, KPUTEPUH IPOBOIUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (POPMYJINPOBAThH U IPEOOPA30BBIBATE CYXKIECHUS: YTBEPIUTEIbHbIC
U OTpULaTEIbHbIE, €AMHUYHbIE, YACTHBIE U 00ILNE, YCIOBHBIE,

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IIPOTUBOPEUMS
B (axTtax, [NaHHBIX, HAOJIOJEHUSAX U YTBEPKIACHWSIX, MpearaTb KpUTEPUH
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEUN U ITPOTUBOPEUN;

JIeNIaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIFOYEHNUH, YMO3aKIFOUEHNUH 110 aHAJIOT UM,

pa30bupaTh  JOKa3aTENbCTBA MATEMAaTHYECKMX  YTBEPKIEHUH  (IpsMblE WU
OT MPOTUBHOIO), MPOBOAUTH  CAMOCTOATEIBHO  HECIOXHBIE JOKA3aTeJIbCTBA
MaTeMaTUYECKUX (PaKTOB, BBICTPAUBATh APIyMEHTALMIO, IPUBOJAUTH IPUMEPHl U
KOHTPIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOMpPATh croco0 pemeHus ydeOHoM 3a1auu (CpaBHUBATh HECKOJBKO BapUaHTOB
peleHus, BIOMpaTh Haubosee MOAXOMAUIMNA ¢ YIETOM CaMOCTOSATENIBHO BbIJICIEHHBIX
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KPUTEPUEB).
Ba3oBnle ucciaenoBarejabCKUe JeMCTBUA.

UCIIOJIb30BaTh  BOIPOCHl KaK MCCIEIOBATEIbCKUA HMHCTPYMEHT TO3HAHUA,
bopMyIMpoBaTh BOMPOCH, (PUKCUPYIONIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBIMBaTh UCKOMOE U JaHHOE, (hOPMHUPOBATh THIOTE3Y, APIYMEHTHUPOBATH CBOIO
MO3UIINI0, MHCHHUE;

MPOBOAMTH MO CAMOCTOATEIHLHO COCTaBICHHOMY IJIaHY HECIIOXKHBIN HKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIE0OBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTEMaTUYECKOro 00BEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOSTEIbHO (OPMYIHPOBATh OOOOICHUS W BBIBOJABI IO PE3yJIbTaTaMm
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
PE3yJIbTaTOB, BHIBOJAOB U 0000IIEHMUIA;

OPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE Ipolecca, a TaKKe BbIIBUTaTh
IPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanumeii:

BBISIBIISIT ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh  MHGOpMAIMK,  JaHHBIX,
HEOOXOMMBIX JIJIsl PEIICHUS 3a]a4H;

BBIOMpaTh,  AHAIM3UPOBATH, CHUCTEMATH3UPOBATh W  HHTEPIPETHPOBATH
uHGOPMAIINIO Pa3IMYHBIX BUAOB U (OPM MPEICTABICHHUS,

BBIOMPATh POpMY MpecTaBICHU HHPOPMALIMU U WILTFOCTPUPOBATH PellIaeMble
3aa4M CXeMaMH, TuarpaMMaMu, MHOU rpaduKoil 1 UX KOMOUHAIIMSIMH,

OILICHMBATh HAA&KHOCTh WHPOPMAIIUU MO KPUTEPHSIM, TPEUIOKECHHBIM YUUTEIEM
Wi c(hOpMyTHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE HeCTBUS:

BOCTIIPUHUMATh U (HOPMYITHPOBATh CYXKACHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
Y MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XOAY PEIICHUS 3aJa4i, KOMMEHTHPOBATh
MOJTyYEHHBIA Pe3yJIbTarT;

B XO0/€ OOCYXIEHHUs 3a/JaBaTb BOMNPOCHl IO CYLIECTBY OOCYKIAE€MOW TEMBI,
npo0JieMbl, pelaeMoi 3a/lauM, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK PELICHMUS,
COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHM JAPYTUX YYaCTHUKOB JIMAJora,
OOHapy>KHBaTh pa3Indue M CXOJCTBO TMO3UIINNA, B KOPPEKTHOU popme dhopMynrpoBaTh
pazHorjacusi, CBOM BO3PaKEHUS;

NPEJCTaBIATh PEe3yibTaThl pEUICHHs] 3aJayud, OSKCIEpUMEHTa, HCCIeI0BaHus,
NPOEKTa, CaMOCTOATENbHO BBHIOMpATh (OpMAT BBICTYIUICHHUS C YyY4ETOM 3a1ad
NpEe3eHTAINNA U OCOOCHHOCTEH ayIUTOPHH;

MOHUMATh ¥ UCTIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW M HHIUBUAYATHHON pabOTHI
IIPU PEIICHNN yU4eOHBIX MaTeMaTHIECKUX 3a7a4;

NPUHAMATh 1€Jh COBMECTHON JCSITENBbHOCTH, IIJIAHUPOBATh OPTaHU3AIIHIO
COBMECTHOM paboThl, paclpeaenaTh BUIabl padoT, JOrOBapUBaThHCS, 00CYKIAaTh MPOLIECC
U pe3ynbTaT paboTsl, 00001aTh MHEHUS! HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TpPyNNoOBbIX ¢GopMax paboTsl (0OCYXIeHus, OOMEH MHEHHIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHIIOIHATH CBOIO YaCTh padOThI U KOOPAMHUPOBATH CBOU
JEHCTBUS C APYTUMHU YJI€HAMH KOMAaH]Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIAAa B OOLIMIA
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MPOJYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHUS.

PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIe TeMCTBUS
Camoopranusanms:

CaMOCTOSTENIbHO COCTaBIIATh IUIaH, ajJrOPUTM pelIeHus 3a1adyd (WM €ro 4acTh),
BbIOMpaTh CHoOco0 pelIeHHs ¢ YYETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAapUAHTHl PEIICHUN C y4ETOM
HOBOM MH(pOpMaLuu.

CaMOKOHTPOJIb:

BJAJETh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTpPOJISI Ipolecca U pe3yJbTaTa
pelIeHrss MaTeMaTHYECKOM 3a1auu;

OPENBUIETh TPYAHOCTH, KOTOpPBIE MOIYT BO3HHUKHYTh IPH PEIICHUM 3a1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, HAWJACHHBIX
OLLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA JIE€ATEIBHOCTH IOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSICHATh NPUYMHBI JTOCTHOKEHHS] WM HEAOCTMKEHUS UEIH, HaXOJUTh
OLINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbHI

[IpeameTHBIC PE3yabTaThl OCBOSHHUS MPOTPAMMBI IO MAaTEMAaTHUKE MPEACTABICHBI
0 To/IaM 00yYeHHS B CISAYIOIINX pa3esiax MporpaMMbl B paMKaX OTJICIbHBIX yUeOHBIX
KypcoB: B 5—6 kjaccax — Kypca «Marematukay, B /—9 kiaccax — KypcoB «Anredpay,
«I"'eomeTpus», «BepoSITHOCTD U CTATUCTUKA.
GOEJEPAJIBHASA PABOYAS IPOT'PAMMA YYEBHOTI'O KYPCA
«MATEMATHUKA» B 5-6 KTACCAX

MNOACHUTEJIBHAA 3AIITUCKA

[IpuopureTHbIMU 1ENSIMU OOy4YeHHsI MaTreMmaThke B 5—6 Kiaccax SBISIOTCS:

IpOAOKEHNE (POPMHUPOBAHUS OCHOBHBIX MaTEeMaTHMUECKUX MOHITHH (4YHUCIIO,
BEJIMYMHA, TreoMeTpuueckass @urypa), o00eCleyuBaloIMX MPEEMCTBEHHOCTh U
MEPCIEKTUBHOCTh MAaTEMAaTHUECKOTO0 00pa30oBaHus 00yUaIOIUXCs;

pa3BUTHE MHTEJUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaroluxcs,
NIO3HABATEJIbHOM AKTUBHOCTH, HWCCIENOBATEIBCKUX YMEHUH, MHTEpeca K HU3yYECHHIO
MaTeMaTHKHU;

noJiBeicHHe OOy4YaroIIMXCsl Ha JOCTYIHOM [IJIi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY’KAIOIIET0 MUPA;

dopmupoBaHre (PYHKIIMOHAIBHOM MaTeMaTUYeCKOW TPAMOTHOCTH: YMEHUS
pacno3HaBaTb MaTE€MaTUYECKUE OOBEKTHI B pEaJbHBIX JKU3HEHHBIX CHUTyalUsX,
NPUMEHSATh OCBOCHHBIE YMEHHUS [JIsl PELICHUS MPAKTHUKO-OPUEHTUPOBAHHBIX 3a]ad,
MHTEPHPETUPOBATh TMOJYyUYECHHbIE pe3yJbTaThl W OILICHMBaTh HMX Ha COOTBETCTBUE
MIPAKTUYECKON CUTYALUU.

OcHOBHbIE JMHUM COJAEpPKaHMS Kypca MaTeMaTuKH B S5—6 Kjaccax —
apumeTryeckas U TeOMETpUUYECKas, KOTOpPBhIE Pa3BUBAIOTCS MapajiedbHO, KaxKaas
B COOTBETCTBUU C COOCTBEHHOH JIOTMKOHM, OJHAKO, HE HE3aBHCHUMO OJIHA OT JPYrOH,
a B TECHOM KOHTAaKTE€ W B3auMojecTBUHU. Takxke B Kypce MaTeMaTHUKU MPOUCXOIUT
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3HAKOMCTBO C AJIEMEHTaMU aJre0pbl U ONMKUCATEIbHON CTATUCTUKHU.

N3yuenue apudmMernueckoro marepuaia HAYMHACTCA CO CHCTEMaTH3allud H
Pa3BUTHS 3HAHUW O HATYpaJbHBIX YHCIIAX, MOJYYEHHBIX Ha YPOBHE HaYaIbHOTO OOIIETo
oOpa3zoBanus. I[Ipy 53TOM COBEpIIEHCTBOBAHHE BBIYUCIUTEILHOW TEXHUKH U
(¢opMupoBaHHE HOBBIX TEOPETHMUECKUX 3HAHUM  cOYeTaeTcsi C  pa3BUTHEM
BBIUUCIUTENILHON KYyIbTYyphl, B YAaCTHOCTH C OOyYE€HHEM TMPOCTEUIINM MpuéMam
OPUKUAKA W OLEHKA pe3yJbTaTOB BBIUMCICHUN. W3ydeHHe HaTypaidbHBIX YHCENT
MpojoKaeTcs B 6 Kjacce 3HAKOMCTBOM C HA4aldIbHBIMU OHATUSMU TEOPUH JETUMOCTH.

Havaiio n3ydenust 0OOBIKHOBEHHBIX U JECATHYHBIX IPOOEi OTHECEHO K 5 Kiaccy. ITo
MIEPBBIH ATall B OCBOCHUU JPOOEH, KOT/1a MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU UJICSIMH,
NOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IpoOei B IOJHOM 00bEME

IpeIIIeCTBYET U3yUEHUIO JECITUUHBIX Apo0OeH, UTO 11eeCO00pa3HO C TOUKHU 3PEHMUS

JIOTUKU W3JI0KEHHS YMCIOBOM JIMHUM, KOTJa MpaBHia JCHCTBUM C A€CATUYHBIMU
IpOOSIMM MOYKHO OOOCHOBATh YK€ W3BECTHBIMU AJITOPUTMAMHU BBITIOJIHEHUS JEHCTBUIM

C OOBIKHOBEHHBIMHU JIpOOSIMU. 3HAKOMCTBO C JECATHUYHBIMHU APOOSIMU PACHIUPUT

BO3MOXKHOCTH JJIsi TIOHUMAaHMsI OOy4YaroIUMUCS MPUKIAJIHOTO IPUMEHEHHUSI HOBOU
3alliCU NPU U3YYEHUU JAPYTUX MNPEIMETOB U MpPU MNPAKTUUECKOM HCIIOJIb30BAHUU.
K 6 xmaccy oTHec€H BTOpOIi 3Tan B U3yYeHUH APoOeH, Ie MPOUCXOIUT
COBEPIIICHCTBOBAHNE HABHIKOB CPABHEHUS U IPE0Opa3oBaHus qpoOeil, OCBOCHHE HOBBIX

BBIYHUCIUTENBHBIX aITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYHCICHUH, B TOM YHUCIE
3HAYCHUH BBIPAKCHUM, COAEPKAIIUX M OOBIKHOBEHHBIC, M JECATUYHBIC IpoOH,
YCTaHOBJICHHE CBSI3€H MEXIy HUMH, pACCMOTPEHHE MPUEMOB pelIeHHs 3a7a4d Ha APOOH.
B navarne 6 kiacca mporcxoauT 3HAKOMCTBO C TIOHATHEM MPOIIEHTA.

Oco0eHHOCTBIO N3YyUEHHS TIOJI0KUTENBHBIX U OTPULIATEIbHBIX YMCEN SBISETCS TO, UTO
OHU TaK»e MOTYT pacCMaTpUBaThHCS B HECKOJIBKO 3TanoB. B 6 kiiacce B Havyalie u3yyeHus
Tembl «[lonoxuTenbHbIE M OTPUIIATENIbHBIE YKCIa» BblaesseTcs noareMa «Llensie uncnay,
B paMKax KOTOpPOM 3HAaKOMCTBO C OTpHUIATEIbHBIMM YHCIAMH M JEUCTBUIMU
C MOJIOKUTEJILHBIMU M OTPULIATEIBHBIMU YUCIIAMH IIPOUCXOANUT Ha OCHOBE COJIEPIKATETBHOTO
HOAX0/a. DTO MO3BOJISET HA JOCTYITHOM YPOBHE MMO3HAKOMUTH O0YYaIOIIUXCS MPAKTHUECKU
CO BCEMU OCHOBHBIMH TMOHSTHSIMH TE€Mbl, B TOM 4YHCIE€ M C TpaBUIaMH 3HAKOB
NIPY BBITIOJTHEHUH apu(hMETHUECKHX eUcTBUN. 3yueHne palmoHaTbHbBIX YMCET Ha 3TOM He
3aKOHYMTCS, a Oy/IeT MPOAOIKEHO B Kypce areOpsl / Kiacca.

[Ipu o0OydyeHUM pEIIeHHI0 TEKCTOBBIX 3aJady B 5—6 KiaccaXx MCHOIb3YIOTCS
apumernyeckue nmpuémsl perieHus. [Ipu oTpaboTKke BHIUNCIUTETHHBIX HABBIKOB B 5—6
KJIaccax pacCMaTPUBAIOTCS TEKCTOBBIC 33/1aUH CIEAYIONIUX BUIOB: 33a/Ja4H HA TBUKCHHE,
Ha YaCTH, Ha TIOKYIIKH, Ha pabOTy ¥ MPOU3BOAUTEIHLHOCTD, HA MPOIICHTHI, HA OTHOIIICHUS
u nponopuuu. OOyyaromuecss 3HaAKOMSTCS ¢ MpUEMaMH pelIeHus 3a1ay rnepedopom
BO3MOXKHBIX BapHUaHTOB, y4arcsl paboTaTh ¢ uHMOpMaImen, nmpeacTaBieHHoi B Gpopme
TaOJIUI] WJIU JUarpaMM.

B nporpamme ydeOHoro kypca «Matemaruka» NpeaycMOTpeHO (HOpMHUpPOBaHHE
IPOMNEACBTHUECKUX aNreOpanueckux MpeicTaBlieHui. bykBa kak CHUMBOJI HEKOTOPOTO
Yyclia B 3aBUCUMOCTH OT MaTEeMaTHMYECKOTO KOHTEKCTa BBOAMUTCS TMOCTEIEHHO.
bykBeHHasi CHUMBOJIMKA IIUPOKO HCHOJB3YETCS TMPEXKAE BCEro sl 3alucH OOIIMX
YTBEPKJIECHUHN U IPETIOKEHUH, POPMYII, B HACTHOCTH ISl BBIYUCIICHUS T€OMETPUUECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS YUCIIA.
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B nmporpamme yueGHOro Kypca «MaTemaTuka» NpelCTaBleHAa HarJsIHas
reOMEeTpHsi, HalpaBJIeHHAs Ha Pa3BUTHE OOPA3HOIO MBIILICHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTEIbHBIX YMEHUN. DTO BAXKHBIN ATall B U3yUYEHUU T€OMETPUH,
KOTOPBIM  OCYIIECTBJISETCS HAa HAlVBAHO-TIPAKTUYECKOM  YPOBHE,  OIMHPACTCS
Ha HanJIHO-OOpa3HOe MbIIUIEHHE oOydaommxca. bonpmas poiab  OTBOAUTCS
IPaKTUYECKOHN JEATENBHOCTH, OIBITY, SKCIEPUMEHTY, MOJeMpoBaHuto. O0y4daroniuecs
3HaKOMATCSA C T€OMETPUYECKUMH (UTypamMH Ha TUIOCKOCTH U B MPOCTPAHCTBE, C UX
MPOCTEUINTUMU  KOH(PUTYpAIUsIMHA, ydaTcs u300pakaTh WX Ha HEIWHOBAHHON U
KJIeT4aToM Oymare, pacCMaTpuBalOT MX MPOCTEWIIME CBOMCTBA. B mponecce nuzydeHus
HaIJISTHOM T€OMETPUM 3HAHUS, MOJyYeHHbIE OOYYarOIIMMUCS HAa YPOBHE HAYaJIbHOTO
oO1ero oOpa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo yuyeOHOMY TUTaHy B 5—6 Ki1accax M3y4aeTcsi HHTETPUPOBAHHBIN MTPEAMET
«MaremaTuka», KOTOPbIA BKIIOYAaeT apuU(PMETUUYECKU MaTepuan W HarJsaIHyIo
TE€OMETPHUI0, a TAKXKE MPOMNEACBTUUCCKUE CBEJCHUS U3 aiareOphl, JIIEMEHTHI JIOTUKUA U
Hayaja OMUCaTeIbHON CTAaTUCTUKH.

OO61iee ynco 4acoB, PEKOMEHIOBAaHHBIX ISl U3Y4YEeHHS MaTeMaTuku, — 340 4acos:
B 5 kitacce — 170 gacos (5 yacos B Hezieno), B 6 kitacce — 170 yacos (5 yacoB B Heselio).
COIAEPKAHUE OBYYEHUSA
5 KUIACC
HarypaabHble yuC/Ia M HYJIb

Harypansnoe wuymcno. Psg sHarypampHbix umcen. Yucino 0. M3oOpaxkenue
HATypaJbHBIX YUCEJ TOUKAMU Ha KOOPJUHATHOM (YMCIOBOM) IPSIMOMA.

[lo3unMoHHas cucremMa CcuMclieHua. Pumckas Hymepauus Kak IpUMep
HETMO3UIMOHHON CUCTEMBI CUUCTIEHU. [lecaTuUHasi cucTeMa CUMCIICHHUS.

CpaBHeHHE HaTypajbHBIX YHCEJ, CPABHEHHUE HATypaJbHBIX YHCEI C HYJIEM.
Crnioco6s1 cpaBHeHUs. OKPYTJICHUE HATYPAIbHBIX YUCE.

CnoxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJISI IIPU CIOKEHUU. BhlunTaHue Kak
nercTBre, 00paTHOE CIOKEHHUIO. Y MHOXKEHHE HATypajbHBIX YHCEN, CBOMCTBA HYJIS U
CAVHUIIBI TIPU YMHOXeEHUHU. JlemeHue Kak JelcTBHE, OOpaTHOE YMHOXKEHUIO.
KomnioHeHThI nelicTBUM, CBA3b MEXIy HUMU. [IpoBepka pesynabTara apudmMeTudecKkoro
nerctBus. llepemecTuTenbHOE W COYeTaTENbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS MU
YMHOKEHHUSI, paclpeieIuTeIbHOE CBOMCTBO (3aKOH) YMHOYKEHHS.

Hcnonb3oBanne OyKB 111 00O3HAUEHHs HEM3BECTHOIO KOMIIOHEHTa W 3alluCU
CBOMCTB apu(PMETUUECKUX JTCHUCTBUM.

Jlenutenu u KpaTHbIE YKCIIa, pa3jioKeHUEe Ha MHOXKuUTENH. [IpocThle U cocTaBHBIE
yucia. [Ipuznaku nenmumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ octaTkoMm.

CreneHb ¢ HaTypaJdbHBIM MOKa3aTeJIeM. 3allMCh YKCIa B BUAE CYMMBI pa3psiIHbIX
cllaraemaix.

HucnoBoe BbrIpakeHUE. BpluncieHne 3HaY€HUN YMCIOBBIX BBIPAXKECHUM, MOPSIIOK
BBITIOJTHEHUS JeUCTBUNA. lcrmosib30BaHWE NPU BBIYUCIEHUSAX MEPEMECTUTEIBHOTO U
COUYETATEILHOTO CBOWMCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHHS, PacHpeieaInuTeIbHOTO
CBOMCTBA YMHOKECHUS.

Apodu

[IpeacraBnenue o IpoOU Kak crnocode 3amucu 4acTh BeauYrHbl. OOBIKHOBEHHBIE

npobu. IlpaBusibHbIE M HempaBWibHBIE ApoOu. CwmemaHHas JpoOb, Mpe/CTaBlICHUE
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CMENIaHHOW ApoOM B BHUAEC HENMPaBUILHOW APOOM U BBIJIEJICHUE LEJIOM YacTh 4YHClia
W3 HeNpaBWIbHOM apodu. M3o0pakeHue npoOedt ToOUKaMH Ha YHMCIOBOM MPSMOM.
OcHoBHOe cBoiicTBO apobu. Cokpamienue napoOeii. [lpuBenenue apodbu K HOBOMY
3HaMmeHateno. CpaBHEeHUE ApoOei.

CrnoxxeHue ¥ BbIUMTAHUE IpoOeil. YMHOXEHHE U JeNeHHe Ipobeil, B3auMHO-
oOpatHble 1poou. HaxoxxeHue 4acTu 1esoro U 1eioro mo ero 4acTu.

Hecsatuunas 3amuch apoOei. IlpencraBieHune aecaTHYHOW npoOW B BHJE
OOBIKHOBEHHOH. M300paxkeHne NeCATUYHBIX ApoOel TOUYKaMH Ha YHUCIOBOM MpPSIMOM.
CpaBHeHUE JECATUYHBIX IPOOEH.

ApudmMernueckne NEUCTBUS C ACCITUIHBIMU Apo0sMu. OKpYTIICHUE MECATUIHBIX
TpoOeii.

PemieHne TeKCTOBBIX 32124

Peiienne TEKCTOBBIX 3a7a4 apU(PMETHUECKUM CIocoOoM. PerieHue moruyeckux
3amay. Pemenue 3amau mepebOpoM BceX BO3MOXKHBIX BapuaHTOB. lcrmosib3oBaHue
MIPU PELIEHUU 3a]1a4 TabJIUIl U CXEM.

Pemenune 3amay, comepkaiux 3aBUCUMOCTH, CBSI3BIBAIOLIUE BEJIMYUHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE, LI€HA, KOJMYECTBO, CTOMMOCTb. ENWHUIBI U3MEPEHUsA: MACCHI,
00BbEMa, LIEHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXKYy €AMHULIAMU U3MEPEHUS
Ka)KI0 BEJINYNHEI.

PelieHne 0CHOBHBIX 3a1a4 Ha APOOH.

[IpeacraBnenrie JaHHBIX B BUAE TAOJIUL, CTOJIOYATHIX AUATPAMM.

Harasignas reomerpust

Harnsanaele npencraBieHus o urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3O0K,
JIy4, YrOJ1, IOMaHasi, MHOIOYTOJIbHUK, OKPYXKHOCTb, Kpyr. YToJ. [IpssMoun, oCTpsIid, TyIIOn
Y Pa3BEPHYTHINA YTJIBL.

JlniHa oTpe3ka, METPUYECKUE E€IWHUIBI JUIMHBL. J[JIMHA JOMaHOW, NEPUMETP
MHOTI'OyTOJIbHUKA. I3MepeHune 1 MOCTPOCHUE YIJIOB C HOMOUIBIO TPAHCIOPTUPA.

Harmsanele mnpencraBineHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOILHUK, O PABEHCTBE PUTYD.

N3obpaxkenne ¢uryp, B TOM uyucie Ha kieryatoir Oymare. Iloctpoenue
KOH(UTypanui U3 yactei npsiMoid, OKpY>KHOCTH Ha HEJINHOBAHHOM U KJIeTYaTol Oymare.
Hcnonp30BaHnEe CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAAPATA.

[Tmomane MPAMOYTOJIbHUKA " MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX
U3 TPSIMOYTOJIBHUKOB, B TOM uuciie (Quryp, m3o0pakEHHbIX Ha KJeTyaTod Oymare.
EnnHuiel n3mMepeHus miomaiu.

Harnsimuele mpeacTaBieHuss O MPOCTPAHCTBEHHBIX (QUTypax: MPsSMOYTOJbHBIN
napajuienenunea, Kyo, MHOrorpanauku. M3o0paxenue mpoCcTeHIImX MHOTOTPAHHUKOB.
Pa3BépTku kyOa n mapamenenumnena. Co3nanue Mojelieli MHOTOTPAaHHUKOB (13 Oymaru,
MPOBOJIOKH, TJIACTUIIMHA U JPYTUX MAaTEPUATIOB).

O0BEM MPAMOYTOIBHOTO Mapasuienenunesaa, kyoa. Enuanip! namMmepenus oobéMma.

6 KIIACC
HarypaJjbHble unciia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMM HATypaldbHBIMH  YHCIIAMHU.
UucnoBble BBIPAXKEHUS, MOPSAOK JEUCTBUM, MCMOIb30BaHKE CKOOOK. Mcmonb3oBaHue
IIPU  BBIYUCIICHUSX TIEPEMECTUTENIBHOTO W COYETATEIIbHOIO CBOWCTB CJOXKEHUS H

9



denepanpHas pabodas mporpamMma | Matemaruka. 5—9 kimaccel (6a30BbIi YPOBEHB )

YMHOXEHHUSI, PACIPENCIIUTEIBHOTO CBOWCTBA YMHOXEHHUs. OKpyIJIeHUE HATypajbHBIX
quced.

Jlenutenu u KpaTHbIC YUCIIA, HAMOOJBIITUIN OOIIUI AeNUTEIh U HAUMEHbIIIee 00111ee
KpaTHoE. [[enuMocTh CyMMBI U IPOU3BEAECHUS. [[eIeHne C OCTaTKOM.

Jpoon

OObIKHOBEHHAs1 NIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue apoOei.
CpaBHeHHMEe U yNOpsAaOouMBaHUE IpobOeil. Pemenne 3amay Ha HaxO0XACHHE YacTu
OT LEJOr0 M WEeJIoro mo ero 4Yacth. [[poOHoe uHCiIo Kak pe3ysbTar JeieHUS.
[IpencraBnenne necAITHUHON APOOM B BHIIE OOBIKHOBEHHOW NIpOoOM W BO3MOKHOCTH
NpEeCTaBICHUS OOBIKHOBEHHOM JpoOM B BHUAE JAecATUYHOU. [lecsituunble apodbu u
MeTpuYecKasi cucreMa Mmep. ApudMeThyecKre ACHCTBUS W YHCIIOBBIE BBIPAKEHUS
C OOBIKHOBEHHBIMH U JECATUYHBIMH IPOOSMHU.

OtHowenue. Jlenenue B JaHHOM OTHoOIeHUU. Maciita0, nponopuus. [Ipumenenne
IIPOIIOPLIMN IPU PELLICHUHU 3a1ay.

IlonaTne npoueHra. Beruucienue mporeHTa OT BEIMYMHBI U BEIUMYMHBI 10 €€
OPOLEHTY. BpIpakeHHWEe MpOLEHTOB JAECATUYHBIMU JpoOsimu. Pemenue 3amau
Ha IIPOLICHTHI. BbIpakeHUE OTHOILIEHUS BEJIMYUH B IIPOLICHTAX.

HonoxuTeabHbIE M OTPULIATEIbHBIC YHCJIA

[TomoxurenbHple W oTpunarenbHble yuchaa. Llensie uyncna. Mopynp uwncna,
reoMeTpuuecKasl HHTeprpeTanus Moayis yucia. M3o0paxeHne ynucen Ha KOOpAMHATHON
npsamoil. UucnoBble npomexyTku. CpaBHeHue uucen. ApudmeTuueckue IeHCTBUS
C TIOJIOXKUTEIIbHBIMUA M OTPULATEIbHBIMU YHCIIAMM.

[IpsamoyrosibHas cucremMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHatel TOYKH
Ha IUIOCKOCTH, aOcuucca u opauHata. [loctpoeHune Touek U Guryp Ha KOOpIAMHATHOU
IIJIOCKOCTH.

BykBeHHbIE BbIpAKEHUSA

[Ipumenenve OyKB IJIsi 3alMCH MaTEMAaTUYECKHX BBIPAKCHUNM W TPEIJIOKECHUM.
CpoiictBa apudmMeTnueckux JeHCTBUNA. bDyKBEHHBIC BBIPAKEHHS U  YHUCIIOBBIE
IIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMysbl MEpUMETpa M IUIOMIAAM NPSIMOYTOJbHUKA, KBaapara, oObEMa
napajienenunena u Kyoa.

Pemenue TekcToBbIX 3a1a4

PelieHne TEKCTOBBIX 3a7ad apuPMETHUYECKUM crocoOoM. PelieHue norudeckux
3asay. Pemenue 3aaa4u nepebopom BCeX BO3MOKHBIX BAPUAHTOB.

Pemenue 3agau, comeprKammx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYHHBI: CKOPOCTD,
BpEMS1, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOIUTEILHOCTh, BpEMS, 00BEM
paGoTbl. EnquHuUIBI M3MEpeHHs: Macchl, CTOMMOCTH, PACCTOSIHUS, BPEMEHU, CKOPOCTH.
CBs13b MEXy EAUHULAMU U3MEPEHUSI KaXKA0W BEJIMYUHBI.

Pemenne 3anmad, CBSA3aHHBIX C OTHOLIEHHEM, MPONOPLUMOHAIBHOCTBIO BEJIWYMH,
IPOLEHTaMH; pelIeHHe OCHOBHBIX 33]1a4 Ha APOOU U MPOLEHTHI.

Onenka ¥ TpUKHUAKA, OKpyrjeHue pesynbrata. CocraBieHHEe OYKBEHHBIX
BBIPAKEHUH I10 YCIOBUIO 3aJ1a4H.

[IpeacraBinenre MAaHHBIX C TOMOIIBIO Tabmuu u auarpamm. CronOyaTbie
JMarpaMMBbl: YTEHHE U TOCTPOECHUE. UTEHHE KPYTOBBIX THATPAMM.
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Harasignas reomerpus

Harnsguele npencraBieHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, Yrod, JIOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTOJIBHUK, TPEYTrOJIbHUK, OKPYKHOCTD,
KpYT.

B3auMHOe pacrnosioeHue ByX MPSMBIX Ha IUIOCKOCTH, MapajulelbHbIE TPSIMBIE,
NEPIEHINKYJISpHBIE NpsAMbIe. MI3MepeHne pacCTOSHUI: MEXTy ABYMsI TOUKaMH, OT TOUKH
710 MIPSIMOM, JUTMHA MaplIpyTa Ha KBaJpaTHOW CETKeE.

N3mepenre © MOCTPOEHHWE VYIJOB C IMOMOUIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBINA, MPAMOYTOJIbHBIN, TYNOYTOJIbHBIN, PABHOOEIPEHHBIMH,
PaBHOCTOPOHHUU. UeThIpEXYTOJBHUK, IPUMEPBI YETHIPEXYTOJbHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJOB, aAuaroHanedl. M3oOpaxeHue
reOMETpUYECKUX (QUIryp Ha HEJIMHOBAaHHOW OyMare ¢ HCIHOJb30BaHUEM IUPKYJIH,
JMHEWKH, YyrolbHHKA, TpaHcnopTupa. [loctpoenus Ha kieTuaToil Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe momanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkEéHHoe n3mMepeHue mwiomaau GuUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxéHHOe N3MepeHne JUIMHbBI OKPY>KHOCTH, TUIOLIaId KpyTa.

CummeTpust: HeHTpabHas, 0CeBas U 3epKalibHasi CHMMETPUHU.

[TocTpoeHrne CUMMETPUYHBIX QUTYP.

Harnsaaele npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (GUTypax: napajienenunesn, Kyo,
MpU3Ma, MUpaMuJia, KOHYC, UUIUHAP, map u cpepa. M300pakeHne npocTpaHCTBEHHBIX
¢duryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHpPA U KOHyca. Co3anue Moenei
MPOCTPAHCTBEHHBIX GUTyp (M3 OymMaru, IpoOBOJIOKH, MJIACTUIMHA U APYTHX MaTEPUAJIOB).

[Tousatue o00BEMa, enuHuIlbl u3MepeHus o0bEMa. OOBEM MPSIMOYTOJIHLHOTO
napajienenunena, kyoa.

INPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ybTaThl OCBOCHHUS NPOrpaMMbl y4eOHOIO Kypca K KOHILY
oOydeHus B 5 KJacce:
Yuciia 1 BbIYUCTICHUSA

[lonumarh M NMpaBWIBHO YHOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE C HATypalbHBIMU
YHCJIaMU, OOBIKHOBEHHBIMH U JECITUUYHBIMU APOOSIMH.

CpaBHHBaTh M YIOPSIOYMBATh HATypaJbHBIE YHCIIA, CPABHUBATH B MPOCTEHIIMX
ciydasix OOBIKHOBEHHBIE IPOOHU, IECITUUHBIC TPOOH.

COOTHOCUTD TOUKY HA KOOPJMHATHOM (YMUCIOBOM) MPSIMOM C COOTBETCTBYIOIIHNM €M
YUCJIOM M M300pa)kaTh HATypaJbHbIE YMCIA TOYKAMU HA KOOPJAUHATHOM (YMCIIOBOIN)
IIPSMOM.

Boinonuate  apudmeTrndeckue  AEMCTBUS  C  HATypalbHBIMM  YHUCIIAMH,
C OOBIKHOBEHHBIMH JPOOSIMU B IPOCTEUIINX CITyUasiX.

BbINonHATE IpOBEPKY, TPUKUIKY pPE3yIbTaTa BEIUUCICHUN.

OKpyTasTh HaTypaJIbHBIE YHCIIA.

PemieHune TeKCTOBBIX 32124

Pemarp TekcToBble 3amauM  apuMETHUYECKHMM CIIOCOOOM W C TOMOIIBIO
OpPraHU30BaHHOI'O0 KOHEYHOIO Iepedopa BCEX BO3MOKHBIX BAPHAHTOB.

Pewate 3amaum, cogepkanme 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYUHBL: CKOPOCTD,
BpEMsI, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTD.
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Hcnonb3oBaTh KpaTKHe 3aliCH, CXEMbl, TaOJMIlbl, 0003HAYEHHUS MpPHU pPEUICHUU
3a1ad.

[Tonp30BaTbCd OCHOBHBIMHU E€IWHHUIIAMU H3MEPEHUS: LEHBI, MAacChl, pPacCTOSHMUS,
BPEMEHH, CKOPOCTH, BbIPAXKaTh OJTHHU €IMHUILIbI BETUYUHBI UePE3 APYTHE.

W3Bnekats, aHaIM3UpOBaTh, OICHUBATH HWH(OpMaIUio, MPEACTaBICHHYIO
B TabnuIle, Ha CTOJOYATON auarpaMMe, MHTEPIPETUPOBAThH MPEACTaBICHHBIC JTaHHBIC,
WCIOJI30BaTh JJAHHBIE IPU PELICHUM 3a/1a4.

Harnsinnas reomerpust

[Tonmp30BaTHCA TEOMETPUUECKUMU MTOHITUAMU: TOUKA, IPAMasi, OTPE30K, JIyY, YTOJl,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEIMX (opmy
M3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYK) C YIJIJaMHU: BEpIIMHA CTOPOHA,
C MHOT'OYT'OJIbHUKAMU: YIOJI, BEPIINHA, CTOPOHA, JUArOHallb, C OKPYKHOCTBIO: PAaINyC,
JAAMETP, LEHTP.

N300pakaTh N3ydeHHbIE TEOMETPUYECKUE (PUTYPHI HA HETMHOBAHHOM M KJIETYaTON
OyMare ¢ MOMOIIBIO UPKYJISI ¥ JIMHEUKHU.

Haxonute mIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHUEM C IOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KH 33JJaHHOU JIJTMHBL, CTPOUTh OKPYKHOCTh 33JJAHHOTO painyca.

Hcnonb30BaTh CBOWMCTBA CTOPOH M YIVIOB NPSIMOYTOJIbHHKA, KBajpaTa sl HX
MMOCTPOEHH S, BBIYUCIICHUA TUIOMIAIN U TIEPUMETPA.

Beruucnares mnepumMerp W IUIOHaAbL KBajpaTa, MpsSMOYTOJbHUKA, (uryp,
COCTaBJICHHBIX U3 MPSAMOYTOJIbHUKOB, B TOM UKciie (UTyp, N300paKEHHBIX HA KJIETUYATON
Oymare.

[Tonp30BaThC OCHOBHBIMHM METPHYECKMMH E€OUHULIAMU HW3MEPEHUs JJIMHBI,
IJIOIIA/IA; BBIPAXKAaTh OJTHU €IMHUIbI BETMYUHBI UepEe3 APYTHE.

Pacnio3naBate mapamienenunesn, KyO, WCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pebpo rpaHb, U3MEPEHUs, HAXOUTh U3MEPEHUS MapasuieNenunesaa, Kyoa.

Boruucnate 00b€M  KyOa, mapamienenunena IO 3aJaHHBIM  U3MEPEHUSM,
MOJIb30BaThCS SIMHUIIAMU U3MEPEHUs 00BhEMA.

PemaTte HecnoxHbIE 3amauM  HAa HU3MEPEHUE TE€OMETPUYECKUX  BEIWYUH
B IMPAKTUYECKUX CUTYyaIUSIX.

[IpenMeTHble pe3yiabTaThl OCBOCHHUS MPOrpaMMbl Y4yeOHOrOo Kypca K KOHILY
oOyueHus B 6 KJacce:

Yuciia v BoIYMCTICHUS

3HaTh M TIOHUMAaTh TEPMHUHBI, CBSI3aHHBIE C PA3IMYHBIMKA BHUJAMHU YHUCEI H
croco0aMu UX 3aMuCH, TMEPEXOAUTh (€CITU ITO BO3MOXKHO) OT OJHON (HDOPMBI 3amucCH
YHUCIIa K JPYTOU.

CpaBHUBATH U YIIOPSIIOYMBATH IIEJTbIE YUCIIa, OOBIKHOBEHHBIE U ICCSITUYHBIE IPOOH,
CpaBHUBATh YUCJIA OJIHOTO U PAa3HbIX 3HAKOB.

BrInonHsTh, coueTas yCTHbIE M TUCEMEHHBIE TPUEMBI, apu(METUIECKHUE TCUCTBUS
C HATypPAJIbHBIMHA M IEIBIMH YUCIaMHU, OOBIKHOBEHHBIMH U JECCSITHYHBIMU IPOOSIMHU,
MOJIOKATEJIbHBIMU M OTPULIATENIBHBIMU YUCIIaAMU.

BplunciaTh 3HaYEHHs YUCIOBBIX BBIPAKEHHM, BBINOJHATh MPUKUIAKY U OLEHKY
pe3yibTaTa BBIYMCICHHM, BBINOJIHATh MPEOOpa3oBaHUS UYHUCIOBBIX  BBIPAKEHUN
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Ha OCHOBE CBOMCTB apu(METHUECCKUX JACHCTBHIA.

COOTHOCUTH TOYKY Ha KOOPJUHATHOM MPSMON C COOTBETCTBYIOUIUM €I YHCIIOM U
M300pakaTh YUCiIa TOYKAMU HA KOOPJIUHATHOM MPAMON, HAXOUTh MOIYJb YHCTA.

COOTHOCUTH TOYKHU B MPSIMOYTOJILHOM CHCTEME KOOPAMHAT C KOOPJIAUHATAMU STOU
TOYKH.

OKpyTIATH eI YKCIIA U IECITHIHBIE TPOoOU, HAXOIUTh TPUOTMKEHUS YHCEIL.
YucsioBble 1 OYyKBEeHHbIE BbIPAKEHHU S

[TorumaTe W ymoTpeOJATh TEPMHUHBI, CBSI3AHHBIC C 3aMKMCHIO CTEMEHW YHCIIA,
HAaXOJUTh KBaapaT W KyO 4dHCIA, BBIUMCIATH 3HAYCHUS YHCIOBBIX BBIPAKEHUH,
COJIEpPKAILUX CTEIEHH.

[Tonb3oBaThcad TpU3HAKAMU JIETUMOCTH, pacKJIaJblBaTh HaTypalbHbIE 4YHUCIA
Ha TIPOCTHIE MHOXKUTEIH.

[Tonb3oBaThCa MacITaboOM, COCTABIISITH MPOMOPIIMU U OTHOIICHHUS.

Hcnonb3oBath OykBBI JUIsi O0O3HAYEHHUS YHUCEN TMPU 3alUCH MaTEMaTHYECKUX
BBIPOKEHUM, COCTaBIIATh OYKBEHHBIC BBIpaKEHUS U (OPMYIbl, HAXOAUTh 3HAUYCHHUS
OYKBEHHBIX BBIPQKEHUM, OCYIIECTBIISASI HEOOXOIUMBIE MOJICTAHOBKU U MPE0Opa3oBaHUsI.

Haxonuth Hen3BECTHBIM KOMIIOHEHT PaBEHCTBA.

PelieHue TeKCTOBBIX 32124

Pemiats MHOTOIIIArOBBIE TEKCTOBBIE 3a/1a4u apU(DMETHUECKUM CIIOCOO0M.

Pemate 3amaun, CBSI3aHHBIE C OTHOIICHHWEM, MPOIMOPIIMOHATHLHOCTHIO BEIIMYHH,
MIPOIICHTAMH, PEIIaTh TPU OCHOBHBIC 3a7a9M HA JPOOH U TPOIICHTHI.

Pematp 3amaun, comepikaiiie 3aBUCUIMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpEMs, PACCTOSHUE, II€HA, KOJMWYECTBO, CTOMMOCTH, IMPOU3BOIUTEIHHOCTH, BpEMS,
o0béMa paboThl, HUCMOIB3YS apuMeTHuecKue JeHCTBUS, OIICHKY, NPHUKUIKY,
MOJIb30BATHCS €IMHUIIAMHU U3MEPEHUSI COOTBETCTBYIONTUX BEJIMYHH.

CocraBnsiTh OyKBEHHBIE BBIPAXKEHUS TI0 YCIIOBUIO 3aa4H.

N3BnexaTs nHpOpMaIUIO, IPEICTABICHHYIO B TAOIUIIAX, HA IMHEHHOM, CTOJI0YaTON
WIM  KPYroBOM  jAWarpaMMmax, HWHTEPIPETUPOBATh  MPEICTABICHHbIE JaHHBIC,
WCITIOJIb30BATh JaHHBIC MIPU PEILICHUH 3a/1a4.

[IpeacTaBnsaTh MHPOpPMALMIO € TOMOLIBIO TaONHL, JUHEHMHOW M CTON0YaTOM
JTUarpaMM.

Harasignas reomerpus

[IpuBoauTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpPa, HWMEIIHX (Hopmy
M3YYCHHBIX T€OMETPUYCCKUX IIOCKUX M MPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PaBHBIX
U CUMMETPUYHBIX QUTYD.

N300pakaTh ¢ MOMOIIBIO ITUPKYJISI, TUHEHKH, TPAHCTIOPTHPA HAa HEJIMHOBAHHOW M
KJeT4aToii Oymare M3y4eHHBIC TUIOCKHE TeoMeTphueckue (Ppurypbl U KOHPUTYypaIuu,
CUMMETPHUYHBIC (PUTYPHI.

[Tonp30BaThCA TEOMETPUUYECKUMHU TIOHSATHSIMH: PABEHCTBO (UTYp, CUMMETPUS,
UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBS3aHHYI0 C CHMMETPHEH: OCh CHMMETPHUH, IICHTP
CUMMETPHH.

HaxomuTe BeMMUUHBI YTIIOB U3MEPEHUEM C TIOMOIIBIO TPAHCTIOPTUPA, CTPOUTH YTJIbI
3aJlaHHON BEJIMYMHBI, IMOJb30BATHCA MPU PEIICHUM 3ajady TpagyCHONM Mepoil YIJIOB,
pAacIio3HaBaTh HA YEPTEKAX OCTPIN, IPAMOH, PA3BEPHYTHIM U TYIIOU YTJIBI.

Bbluucnsate  JUIMHY — JIOMaHOM, TIEPUMETP MHOTOYTOJIbHHUKA, IMOJIb30BATHCS
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€AUHULAMU W3MEPEHUs JIMHBI, BbIPAXKATh OJHU €IMHHUIBI M3MEPEHUS JIMHBI Yepes3
JpyTue.

Haxoguthk, ucnonb3ys 4epTEXHBbIE HUHCTPYMEHTBI, PACCTOSIHUSA: MEXKIAY ABYMS
TOYKaMH, OT TOYKH JI0 NPSIMOM, JNIMHY MIYTH HA KBaJAPATHOU CETKE.

BeruucnaTe miomaas Guryp, COCTaBIEHHBIX U3 HNPSIMOYTOJIbHUKOB, UCIIOJIb30BATh
pazOueHne Ha  TPSIMOYTOJbHHKH, HA  paBHbIe  (QUTYpHI,  JOCTpanBaHHE
70 TPSMOYTOJIbHUKA, IMOJb30BATHCS OCHOBHBIMU €IMHHUIIAMH H3MEPEHUS IUIOMIAIH,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAIN YEPE3 IPYTHUE.

PacrioznaBaTh Ha MOJENAX M HM300pPAKEHUSAX MHPAMUAY, KOHYC, IHIIMHP,
MCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTs Ha KJeT4aTol Oymare nNpsiMOyTOJIbHBIN Mapasuiesenumne].

Boruncnsate 00bEM NpSIMOYTOJIBHOTO Mapajiesienuneaa, Ky0a, M0JIb30BaThCs
OCHOBHBIMU €JUHUIIAMH U3MEPEHUs1 00BEMA;

Pemate HECNOXHBIE 3aJadyd  Ha HaXO0XJACHUE TE€OMETPUYECKUX BEIUYMH
B IIPAKTUYECKUX CUTYaLIHSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
Hanmenosanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YJarOIINXCS
(Temnbl) Kypca 4acoB COZIEpKaHUE
HatypanpHble uncna. 43 Jecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHbBIC YHCIIA;

JlelicTBHS C HATYpaJIbHBIMU
YU CIIAMU

CUCTEMA CYUCIICHUS.
Psn mHaTypanpHbIX
qucell.
HarypanbHbli psz.
Yucno 0.
Harypanbnsbie uncia
Ha KOOPAWHATHOU
MPSAMOM.
CpaBHeHue,
OKpYIJIEHUE

HaTypaJIbHBIX YHACEIL.

Apudmernueckue
JICUCTBUS

C HATypaJIbHBIMU
yrciiamu. CBoucTBa
HYJISI IPY CJIOKEHUH
U YMHOEHUH,
CBOMCTBA €IWHUIIBI
MIPU YMHOKEHUHU.

npeIaraTb H 00CyK1aTh CIOCO0bI YIIOPSAJOYNBAHUS YHCET.
MN300paxkaTh KOOPAMHATHYIO IIPSMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKHU.

HccaenoBathb cBoiicTBa HaTypalbHOTO psifa, uncen 0 u 1
IIPU CJIOKEHUU U YMHOXEHUU.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BbInoiHATH apupMeTndecKue 1eiiCTBU C HATYpAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUIN

CO CKOOKaMH U 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHNUE B BUE CTEIICHU, YUTATH
CTENEHU, MCIO0JIb30BATH TEPMHHOJIOTMIO (OCHOBAHHUE,
MIOKAa3aTellb), BBIYMCIASTH 3HAYEHUS CTECIICHEM.

BbInoJHATH NPUKUAKY U OLEHKY 3HAaYE€HUN YUCIIOBBIX
BBIPAKEHUI, MPeAJIaraTb U IPUMEHATh NPUEMBbI IPOBEPKH
BBIYMCIICHUU.

Hcnonb30BaTh NpH BHIYUCIEHUAX IEPEMECTUTEIBHOE U
COYETATEIBHOE CBOMCTBA CIOKEHUSA U YMHOKEHHS,
pacIpenenuTeIbHOE CBOMCTBO YMHOKEHUS; (OPMYIHMPOBATH
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ITepemectuTenbHOE
1 COYCTATCILHOE
CBOMCTBA CJIOKCHUS
U YMHOXKEHUS,
pacrpeeuTeNIbHOE
CBOMCTBO
YMHOXEHUSI.
Jenurenu n
KpaTHBIE YUCIa,
Pa3JIoKEHUE Yucia
Ha MHO>XHUTEJIH.
Henenue

¢ octarkoM. [IpocTeie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
JIEJIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypaJbHBIM
ITOKAa3aTeJICM.
YucnoBbie
BBIPKCHUS,
MOPSIOK IEMCTBUM.
Penienre TeKCTOBBIX
3a7]a4 Ha BCE
apupMETHICCKIE

U PUMEHATH MPaBWJIa MpeoOpa3oBaHus YUCIOBBIX
BBIPKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HccaenoBaTh YMCI0BBIC 3aKOHOMEPHOCTH, BBIIBUTATh U
000CHOBBIBATH THNOTE3bI, (POPMYJIUPOBATH 0000IIEHUSA U
BbIBO/IbI 10 PE3YJIBTATAM NMPOBEAEHHOTO UCCIICIOBAHUA.
DopMyJIUPOBATH ONpPeIeIeHUs JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTENIN U KPATHBIE YKCIIA; PACIIO3HABATD
IPOCTHIE U COCTaBHbIC YKCIIA; (OPMYJIUPOBATH U
NPUMEHATH NMPU3HAKM JICIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH aJITOPUTM PA3JIOKEHHUS YHCIIA HA POCTHIE
MHOKUTENN; HAXOAMTh OCTAaTKH OT JICJICHUS U HETIOJIHOE
YacCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 HaTypaJIbHBIX YHCJIaX, MPUBOAUTH MPUMeEPHI 1
KOHTPIPUMEDPHI, CTPOUTH BHICKA3BIBAHUS U OTPULIAHUS
BBICKA3bIBAHUHM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

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

Pemats TekcTOBbIE 3a/1aul apU(PMETHIECKUM CITIOCOOOM,
HCMOJIb30BAaTh 3aBUCHUMOCTH MEXTY BETMYMHAMU (CKOPOCTb,
BpEMsl, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD U JIP.):
aHAJIM3UPOBATH U OCMBICIUBATH TEKCT 3a]1a4H,
nepedopMyTUpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
JIaHHbIC, YCTAHABJIMBATH 3aBUCUMOCTH MEK]ly BETMUYMHAMH,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUMU.
MoaeaupoBarhb X0/ PELICHHS 33/1a4M C IIOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHUE U
MOKYTIKH

CXEMBI, TaOJINLIBI.

IIpuBoauTH, pa3dMpaTh, OLEHUBATDH PA3INYHBIE PELICHUS,
3aIIMCU PELIEHUN TEKCTOBBIX 3a1a4.

Kpuruyecku oneHMBATH NOJyYEHHBIN PE3yJIbTAT,
OCYIIECTBJATH CAMOKOHTPOJIb, ITIPOBEPSS OTBET HA
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OIIMOKH.

Pemarts 3a1aun ¢ moMolIpi0 epedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMMTBCS € HCTOPHUEH pa3BUTHUS apU(PMETUKH

Harnsimnas reomerpust.
JIMHUM HA TUTOCKOCTH

12

Touka, nmpsimast,
OTPE30K, JIyY.
Jlomanas.
N3mepenune avHbI
OTpe3Ka,
METpUUYECKHUE
CIIMHHUIIBI
W3MEpPEHUS JJTUHBI.

OKpy>KHOCTb U KPYT.

IIpakTnueckas
paboTta
«IlocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamoi,
OCTpBIU, TYIIOU U
Pa3BEPHYTHIN YTJIBL.
N3mepenue yrios.

Pacno3HaBarthb Ha JCpTCIKax, puCyHKax, ONMUCbIBATD,

WCMOJIb3Ysl TEPMUHOJIOTHUIO, U H300PakKATh C IOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
YI0JI, JIOMaHYH, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMEPHI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX POpMY U3YUEHHBIX (PUTYpP, OLIEHMBATH UX
JIMHEWHBIE Pa3MEPBI.

HNcnonb30BaTh TMHENWKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI
JUISL IOCTPOCHUS U U3MEPEHUS: U3MEPATH JUIMHY OTPE3KA,
BEJIMYMHY YIJ1a; CTPOMTH OTPE30K 3aJaHHOM JJIMHBI, YTOJI,
3aJJaHHOW BEJIMYUHBIL;, OTKJIAABIBATH IIUPKYJIEM PABHbIC
OTPE3KHU, CTPOUTH OKPYKHOCTb 3aJJaHHOTO panyca.
N306paxath KOHPUTYpAITUU TeOMETPUIECKUX puryp

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEN HA HEJIMHOBAHHOU U
KJIeTYaTOU Oymare; mpeajiaraTb, ONUChIBaTh U 00CYKAaTh
CIoco0bl, AJITOPUTMbI TIOCTPOCHHS.

Pacno3HaBath 1 M300paxkaTh Ha HEJTMHOBAHHOW U
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[TpakTnyeckas
pabota
«IToctpoenue
YTJIOB»

KJIeTYaToOM Oymare mpsiMOi, OCTPBIN, TyHOH, pa3BEPHYTHIM
YIJIbl; CPABHMBATH YTJIbL.

Bb1uncasiTh JJIMHBI OTPE3KOB, JIOMAHBIX.

IToHuMATH U UCMOJIB30BATH NIPH PELICHUH 32124
3aBHCUMOCTH MEX/Y CIMHULIAMU METPUYECKOU CUCTEMBI
Mep; 3HAKOMMTbCSH C HEMETPUUYECKUMHU CUCTEMaMU MED;
BbIPAKATH JUIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHUS.
UccaenoBath Gurypsl u KOHPUTypaluu, UCTIONIb3YS
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

Jpo6s. [IpaBuiibHbIE
1 HETIPaBUJIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxenue u
BBIUATAHUEC
OOBIKHOBEHHBIX
npobeii. CmeranHas
JpoOb. YMHOXKEHUE
U JICIICHHE
O0OBIKHOBEHHBIX
npo0eit; B3aMMHO-
oOpaTHbIe JpOoOH.
Penienne TeKCTOBBIX
3a/1a4, CoJepKaIIux
npobu. OCHOBHBIE

MopeanpoBarthb B rpadUuecKoi, IpeIMETHON (opMme,

C MIOMOIIBIO0 KOMITBIOTEPA IOHSTHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JPOOBIO.

YuraTh M 3alIUCHIBATH, CPABHUBATH OOLIKHOBEHHBIE IPO0OH,
NpeaiaraTb, 000CHOBBIBATH U 00CYKIATh CIOCOOBI
YIOPSATOYUBAHUS JPOOEH.

N3006paxkaTh 0OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJAWHATHOM IIPSMON; HCII0JIb30BATh KOOPIMHATHYO
NPSAMYIO JIJI1 CPAaBHEHUS IPOOEH.

D®opMyIHPOBATH, 3ANIUCHIBATH € IOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ipo0OU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JUIsl COKpaIlEHUs: qpoOeit U MpUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJICJISITH LIEJTYIO YaCTh YKCIIa U3 HEMPABUIBHOU JpOoOH.
BoinosHaTh apudgmMernyeckue 1eicTBUs

C OOBIKHOBEHHBIMHU APOOSIMI; MIPUMEHSATh CBOICTBA

18
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3a/1a4u Ha JIpoOu.

[Ipumenenue OykB
JUISL 3aIUCH
MaTeMaTHYECKHUX
BBIPAKCHUU U
MPEIIIOKEHUM

apupMETHIECKUX TCUCTBUM JJIs pallMOHATIM3AINH

BBIYUCIICHUI.
BbINOJIHATH NPUKUAKY M OIIEHKY PE3ybTaTa BEIYUCICHUH;

npeiaraTb U NPUMEHSATh NPUEMbI IPOBEPKU BHIYUCIICHH.

IIpoBoauTH HCCIEA0BAHMS CBONCTB ApOoOEH, omupasich

Ha YUCJIOBBIC SKCIIEPUMEHTHI (B TOM YHCJIE€ C IOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3bIBAHUIM.

Pemarts TeKCTOBBIC 3a7a4M, COJIEpKAIIUE APOOHBIC IaHHbBIC, U
3a71a4M Ha HaXO0XKJICHHUE YaCTH LIEJIOr0 U LEIO0T0 110 €ro YacTH;
BBISIBJISITH UX CXOACTBA M Pa3JIN1usl.

MoaeaupoBarhb X0/ PEUICHHS 331a4M C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3JINYHBIC PEIICHMUS,
3aIlMCH PELIEHUN TEKCTOBBIX 3a7a4.

Kpurnyecku oueHUBaTh MOJyYEHHbBIA PE3YJIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISt OTBET

Ha COOTBETCTBHE YCIOBUIO, HAXOAUTD OIINOKH.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apUPMETUKA

Harnsgnas reometpus.
MHOTOYTrOJIbHUKH

10

MHOroyroJibHUKH.
YeThIpEXYroIbHUK,
IIPSAMOYTOJIBHHUK,
KBaJpar.
IIpakTueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHHOJIOTHMIO, H300PaXKATH

C MIOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTHL NpUMeEPbI OOBEKTOB PEATBHOTO MUPA, UMEIOIIINX
(dbopMy MHOTOYTOJIbHUKA, MPSMOYTOIbHUKA, KBaIpaTa,
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pabota
«ITocTpoenne
MPSMOYTOJIbHUKA

C 3aIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
oymare.
TpeyroyibHUK.
[Tmomanp u
IIEpUMETP
MPSIMOYTOJIbHUKA U
MHOT'OyT'OJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€IMHULIBI
M3MEpPEHUS
TUJIOILIAIH.
[lepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLEHMBATH UX JIMHEWHBIC PA3MEPBI.
BoeIyucasiTh: IEPUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHHUKA,
MHOT'OYT'OJIBHUKA; TUIOIIAb MIPSMOYTOJIbHUKA, KBagpaTa.
M300paxkaTh OCTPOYTrOJIbHBIE, IPIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HEJIMHOBAHHOM U KJIETYAaTON Oymare KBajaparT u
MPSAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMHU CTOPOH.
HcciienoBaths cBOMCTBA IIPSIMOYIOJIBHUKA, KBaJApaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS, MOJEIINPOBAHNUS;
CpPaBHUBATh CBOMCTBA KBAJpaTa U NPSIMOYIOJIbHUKA.
KoncTpynpoBats MaTeMaTH4YeCKHE NPEIJI0KEHHUA

C MMOMOIIBIO CBSI30K «HEKOTOPBII», «J1t000i». Pacno3naBaTtb
VICTUHHBIE U JIOXKHBIE BBICKAa3bIBAHUS O MHOI'OYTOJIbHUKAX,
NPUBOAMTHL IPUMEPbI U KOHTPIIPUMEPHI.

HccienoBath 3aBUCMMOCTD IUTOIIAAN KBAIPATa OT JIMHBI
€ro CTOPOHBL.

Hcnoab30BaTh CBOMCTBA KBAIPATHOM CETKH JUJISL TOCTPOCHUS
¢buryp; pa3ouBaTh IPSIMOYTOJBHUK HAa KBAJPATHI,
TPEYTOJIbHUKHU; COCTABJATH (DUTYphI U3 KBaIPATOB U
NPSAMOYTOJIBHUKOB M HAXOAUTH UX IUJIOLIA/b, pa30UBaTh
¢burypsl Ha IPSAMOYTOJIBHUKHU U KBAAPaThl U HAXOAUTh UX
IJIOIAb.

BeipakaTh BeJIMUMHY IUIOIIAAM B PA3JIMYHBIX €AMHULAX
U3MEPEHUSI METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCIO0JIb30BATh 3ABUCHMOCTH MEXy METPUYECKUMHU
€AUHULIAMU U3MEPEHHUS TUIOIAH.
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3HAKOMHUTBHCS ¢ IPUMepPaMM NPUMeHEeHUs IJI0IAU U
MepUMETPA B IPAKTUICCKUX CUTyalusax. PemiaTs 3a1auu

U3 peTbHOM KU3HU, NMPeJIaraTb U 00Cy:KI1aTh pa3indyHble
CIoco0bI penieHus 3aaau

JlecaTuunble 1podu

38

JlecsTyHAas 3aMKCh
npo0Oeiil. CpaBHeHUE
TECATUIHBIX
JpOOeid.

JlericTBus

C TECSITHIHBIMU
JIPOOSIMHU.
Oxkpyriienue
JECATUYHBIX
JTpOOCH.

Pemienue TekCcTOBBIX
3a/1a4, CoJIepPKaIInuX
npobu. OCHOBHBIE
3aJlayu Ha 1poou

IIpeacTaBiasiTh ACCATUYHYIO IPOOb B BUIE OOBIKHOBEHHOM,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxarth necaTuyHbIe IPOOU TOUYKAMHU HA KOOPJIMHATHON
IIPSAMOM.

BbIABJAATH CX0ICTBA ¥ PA3IMUYMSs TTPABWI apU(PMETHIECKUX
JICUCTBUI C HATYpaJbHBIMU YUCIAMU U JECATUYHBIMU
IpoOsIMU, OOBSICHATD HX.

BoInoJiHATH apuMETHICCKHUE TSHUCTBUS C ICCITUIHBIMHU
JIpoOsSIMU; BBITIOJIHATh NPUKUAKY U OLIEHKY pe3yibTaTa
BBIYMCJICHUH.

IIpumeHsThL cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUTSL pallMOHAIU3allid BEIYMCIICHUI.

IIpyMeHATH NPABWIO OKPYIJIEHUS JIECATUYHBIX JIPOOCH.
IIpoBoauTH HCCIEI0BAHMS CBOMCTB ACCATUYHBIX IPOOEH,
OTHMPAsiCh Ha YUCITIOBBIE DKCIIEPUMEHTHI (B TOM UUCIIC

C MIOMOIIIbIO KOMIThIOTEPA), BHIABUTaTh THIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JOXKHBIC BLICKA3bIBAaHHUS

0 Ipo0sX, MPUBOAUTH MPUMEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUIA.
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PemaTh TeKCTOBBIE 33/1a4H, COEpKalIUe IPOOHbBIE TaHHbIE, U
Ha HaXOXKIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBISIBJISAITH UX CXO/JCTBA U Pa3IHYHS.

MoaenupoBarh X0/ pEUICHUS 3a/1a41 C TOMOIIbIO PUCYHKA,
cxeMbl, Tabnuibl. [IpuBOANTH, pa30UpPaTh, OLIEHNBATH
pa3JIMUHbIC PEIICHUS, 3aMUCU PEIICHUN TEKCTOBBIX 3a/1au.
OnepupoBaTth APOOHBIMU YUCIAMU B PEATbHBIX )KU3HEHHBIX
CUTyalUsX.

Kputruvecku oneHMBaTh MTOJTYYEHHBIN PE3YNIbTAT,
OCYILECTBJISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIIOBHIO, HAXOJAUTH OIIHNOKH.
3HAKOMUTBCS € UCTOPHE Pa3BUTHS apU(PMETHKU

Harnannas reomerpust.
Tena u purypst
B IIPOCTPAHCTBE

MHoOrorpanHuKH.
N3o00paxenue
MHOTOIPAHHHKOB.
Mopnenn
IIPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTOJIBHBIN
napajuielenunen,
Kky0. Pa3BépTku kyOa
U napaJijiesienunena.
[TpakTnueckas
pabora «Pa3BépTka
KyOay.

O06BEM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaK0IeM
MM pe IIPSIMOYTOJIbHBIN Napajienenunesn, Kyo,
MHOTOI'PAaHHHKH, ONIMCBIBATh, HCII0JIb3YH TEPMHUHOJIOTHIO,
OLICHMBAThb JIMHEIHBIE Pa3MEpHI.

IIpuBoauTH NpUMeEPHI OOBEKTOB PEAIbHOTO MUPA, UMEIOLIUX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO NapajuieenuIea,
KyOa.

N300paxarh Ky0 Ha KieT4aToil Oymare.

HccaenoBarth cBoiicTBa Ky0a, NpIMOYTOIBHOTO
napajuleJenuIe1a, MHOrOTpaHHUKOB, UCTIOJIb3YsI MOJEIH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa u
napajuienenunesna. Moaeanposathb Ky0 U napajuienenumnes
u3 Oymaru U npoyrx MaTepuagoB, 00bACHATH CIOCO0
MOJEJINPOBAHUS.
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MMpAMOYT'OJIBHOTI'O
napaJuICJICIIMIIc aa

Haxoauth n3mepeHus, BBIMMCIATH IUIOIIA b IOBEPXHOCTH;
00BEM KyOa, MPSMOYTOJILHOTO Mapalyie/enuIeaa;
HCCJIEeA0BATH 3aBUCMMOCTB 00bEMa Ky0a OT JTMHBI €T0
pebpa, BBIABUIaTh U 000CHOBHIBATH THIIOTE3Y.
Ha0aroaaTh 1 IpOBOAMTH AHAJIOTHM MEX]Ty TOHATHIMU
wioniaaM u 00bEMa, epuMeTpa u MIoaad NOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIO’KHBIE BHICKA3BIBAHUS

O MHOTOTpaHHUKaX, NPUBOAUTH MPUMePbI U KOHTPIPUMEPHI,
CTPOUTH BbICKA3bIBAHUS U OTPULIAHUS BbICKA3bIBAaHUI.
Pemiars 3a7a4M U3 peajbHOMN KU3HU

[ToBTOpEeHue 1 0000IIICHNE

10

IToBTOpEHUE
OCHOBHBIX NOHSATHUH
1 METOJIOB Kypca

5 xiacca,
00001IeHHe 3HAaHU I

BbI4ucJsATh 3HAYCHUS BBIPAXKECHUH, COAEPKAIIUX
HaTypaJIbHbIE YKClla, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
BBITIOJHATH MpeoOpa3oBaHUs YHUCET.

Bbi6upaTh cnnocod cpaBHEHUS YHCEI, BEIYMCICHUM,
NPUMEHSITh CBOIicTBAa apu(pMETUYECKHUX JEHCTBUN

JUISL paMOHAIN3alMU BEIYUCIIEHUN.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX AEUCTBUN U
CaMOITPOBEPKY PE3YIbTAaTa BIYNCICHHMN.

Pemars 3agaum u3 peasibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA U PELICHUA 3a7a4 U3 IPYyTUX
y4eOHBIX MTPEAMETOB.

PemaTe 3a1aum pasHbIMHU CIOCO0aMH, CPABHUBATD -
CIOCco0BbI pELICHN 33/1a4, BLIOUPATh palOHAJIbHbIN
crocoo

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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6 KJIACC
Haunmenosanue paznena |Kosmuectso OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH 00YJarOIINXCS
(TembI) Kypca 4acoB coJiepKaHue

HatypaneHble uyncna 30 Apudmernueckue BeinoaHsaTs apudpmerndeckue 1eMcCTBUA C MHOTO3HAYHBIMU
NEHCTBHUS HaTypaJbHbIMHU YHCIAMU, HAXOAUTH 3HAYEHHU S YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIPKEHUI CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJISITh
HaTypaJbHbIMU 3HAYeHUsl BBIPAKECHUI, COIEpKAIINX CTEIEHHU.
yuciaaMy. Yucnossle | BbINOJMHATH NPUKUAKY M OLEHKY 3HAYEHUN YUCIOBBIX
BBIPAKEHUS, BBIPOKECHUI, MPUMEHATH NPUEMBI IPOBEPKH pe3yibTaTa.
MOPSIIOK IEHCTBUIA, Hcnonb3oBaTh NpH BHIYUCIEHUAX IEPEMECTUTEIBLHOE U
HCIIOJIb30BaHUE COUYETaTEIbHOE CBOMCTBA CIIOKEHUS 1 YMHOXKEHUS,

cko0ok. OkpyriaeHue
HaTypaJbHbIX YHCEII.
Jlenurenu u KpaTHbIe
Yypca; HauOOJIbIINI
00Ul JeIUTENIb U
HanMEHBIIIee 00IIee
KpaTHoE.

JlenumMocTh CyMMBI U
IPOU3BEICHUSI.
Jlenenue

C OCTaTKOM.
Pemmenune TeKCTOBBIX
3a7a4

pacrpeaeauTeIbHOE CBOMCTBO YMHOKEHHUSI OTHOCUTEIIBHO
CJIOXKEHUSI, CBOMCTBA apU(METUUECKUX JTCUCTBUM.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, TPOBOIUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BbIIBUTATh U 000CHOBbIBATH
THIOTE3bI.

D®opMyJIHPOBATH ONPeIeSIeHUs JICIUTENS U KPaTHOTO,
HanOOJIBIIETO OOIIEr0 ASIUTEIS U HAUMEHBIIIETO O0IIETO
KpPaTHOTO, MPOCTOr0 U COCTABHOTO YKCEN; UCII0JIb30BaTh 3TU
MIOHSATHUSI TIPU PEIICHUH 3a]1a4.

I[IpuMeHATH aJITOPUTMBI BEIYHCIICHHS HAUOOJIBIIEr0 OOLIEro
JIeTTUTENsl 1 HAUMEHBIIIEro 00IIEro KPaTHOrO JABYX YHCed,
AJTOPUTM PA3JIOKEHHUS YHCIIa Ha POCThIE MHOKHUTEIIH.
HccaenoBathb ycnoBus AenuMocty Ha 4 u 6.

HccaenoBath, 00cyx1aTh, GOPMYyJTUPOBATH U
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000CHOBBIBATH BbIBO/I O YETHOCTH CYMMBI, IPOU3BEACHUSA:
JBYX YETHBIX YUCEJI, IBYX HEUETHBIX YUCIIE, YETHOTO U
HEYETHOTO YHUCEIL.

HcciienoBath CBOMCTBA IEIMMOCTA CYMMBI M IIPOU3BEICHUS
quCell.

IIpuBoaAUTH NPUMeEPHI YHCEI C 3aJaHHBIMUA CBOWCTBAMH,
Pacno3HaBaTh BEPHbIC H HEBEPHbIE YTBEPKIACHUS

O CBOMCTBAXx 4YMCel, ONPOBEPraTh HEBEPHBIC YTBEPIKICHUA
C IIOMOILIbIO KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTH4YeCKHUE NMPeEAT0KEHUA

C IIOMOIIIBIO CBA30K «H», KWIN», KECIH. .., TO... M.

PemiaTh TeKCTOBBIE 3a1a4H, BKIIFOYAOIIUE TTOHATUS
JEIUMOCTH, apu(PMETUYECKUM CTIOCOOOM, UCTIOIB30BATh
nepedop BCeX BO3ZMOXKHBIX BAPUAHTOB.

MoaenupoBarh X0 PENIEHUS 3a1a4H C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIBI.

IIpuBoauTh, pa3déuparb, OEHUBATH PA3INYHBIC PEIICHUS,
3aIMCU PELIEHUN TEKCTOBBIX 3a1a4.

Kpuruyecku oneHMBaTh ITOIYYEHHBIN PE3YIbTAT, HAXOINUTH
OLIMOKH, OCYIIECTBISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHIO

Harnsanas reometpus.
[IpsiMbIE HA IIIOCKOCTH

[lepnenauKyIsipHbIE
IPSIMBIE.
[TapayutenbHbie
MpsMBIE.
Paccrosinne mexny

Pacno3HaBaTthb Ha uepTexKax, pUCyHKax Ciiydyad B3aUMHOIO
PAaCMOJIOKEHUS IBYX MPSIMBIX.

N300paxkaTh ¢c MIOMOLIBLIO YePTEKHBIX MHHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYATON OyMmare /1B ePeCeKarOIMecs
MpsIMbIE, JIBE MTapaJUICIIbHbIEC PSAMBIE, CTPOUTH MPSAMYIO,
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IByMs TOUKaMH,
OT TOYKH JI0 IIPSIMOMU,
JUIMHA MapuipyTa

Ha KBaJpaTHOU CETKE

NEPIEHANKYJIIPHYIO JaHHOM.

IIpuBoaUTH NPUMeEPBI NAPALIETBHOCTH U
NEPHEHANKYIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIIEHIUKYIISIPHBIE U
napajuienbHble cTopoHbl. M300pamxaTh MHOTOYTOJIbHUKH
C MMapajuIeIbHBIMU, NEPIICHIUKYISIPHBIMA CTOPOHAMH.
HaxoauTh paccTosiHEe MEXY ABYMsI TOUKaMH, OT TOUKU
J10 IPSAIMOM, ITIMHY IIyTH HA KBAJAPATHOM CETKE, B TOM YHUCIIE
UCIIOJIB3YS LIU(PPOBBIE PECYPCHI

Jlpobu
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OOBIKHOBEHHAs
poOb, OCHOBHOE
CBOMCTBO J1pooH,
COKpalleHue Apooei.
CpaBHeHuE U
yIOPSI0YNBAHHEC
TpOOeii.
Jlecatuunble qpodu
U METpHYecKas
cUCTEMa Mep.
Apubdmernyeckue
JICUCTBUS

¢ OOBIKHOBEHHBIMU
U JIECATUYHBIMH
TPOOSMHU.
OTHomeHue.
JleneHnue B JaHHOM

CpaBHUBATH U YHOPAJA0YUBATH IPOOH, BLIOUPATH CIIOCOD
CpaBHEHUS APOOEH.

IIpeacraBasiTh AeCATUYHBIC APOOU B BUE OOBIKHOBEHHBIX
JpoOeit 1 OOBIKHOBEHHBIE B BUJIC IECATUYHBIX, HCMOJb30BATh
IKBUBAJIEHTHbBIE NPeICTABJIEHHUS JPOOHBIX YHCEN NMPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BaTH JIECSITUYHBIC
JpoOu IIpH peoOpa30BaHUU BETUYUH B METPUUYECKOU
CHUCTEME MEP.

BeinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU.

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
OOBIKHOBEHHBIC U JECATHYHBIC TPOOHU, BBHIITOTHATH
npeodpa3oBaHus 1poOeH, BLIOUPATh COCO0, MPUMEHSTH
CBOMCTBA apu(METHICCKUX ICUCTBUH SIS pallHOHAIN3AIIUH
BBIYMCIICHUU.

CocTaBasiTh OTHOIICHUS U MPOMOPILINH, HAXOAUTH
OTHOUIIEHHUE BEJIUYWH, JICJINTh BEJIMYNHY B IAHHOM
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OTHOILICHUHU.
Macira0,
MPOIOPLHS.
ITonATHEe nmpoueHTa.
Brruncnenue
MPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
IIPOLICHTY.

Pemienne TekcTOBBIX
3a/1a4, CoAEepKaIINX
JpOOHU U MPOIEHTHI.
[IpakTnueckas
paboTta «OTHOIIEHUE
JUTUHBI OKPYKHOCTH
K €€ quaMeTpy»

OTHOILICHUH.
HaxoauTs 3kcniepuMeHTAIbHBIM YTEM OTHOLLEHUE JITTUHBI
OKPYKHOCTHU K €€ 1uaMeTpy.

HNuTepnpernpoBath MacmTad Kak OTHOIICHUE BEJIUYHH,
HAXOJAUTH MacIITa0 IUIaHA, KAPThI U BBIYUCIIATH PACCTOSIHUS,
UCIIOJB3YS MacIluTal.

OO0BbSACHATH, UTO TAKOE MPOLIEHT, YHOTPEOIATh 000OPOTHI peUn
CO CJIOBOM «IIPOLIEHT». BbIpamaTh NpOLEHTHI B IpO0SX U
JpoOU B MPOLIEHTAX, OTHOIIEHHE JBYX BEJIMUYUH B IPOLCHTAX.
BbI4ucJsATh IPOLEHT OT YMCa U YUCIIO IO €ro MPOLICHTY.
OxpyriasaTh 1poOu U MPOLEHTHI, HAXOAUTH TPUOIMKEHUS
YHCEJL.

PemaTe 3aga4u Ha 4acTH, IPOLICHTHI, IPOIIOPLIH,

Ha HaxO0XXJICHUE IPoOU (MPOIIEHTA) OT BETUYUHBI U BEJTUUUHBI
o e€ ApoOu (TpoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISIET OJHA BeIM4YnHA OT Apyrou. IIpuBoauTs,
pa30upaTh, OLEHUBATH PA3JIMUHbIC PEILICHHUS, 3aITUCH
pEIICHUI TEKCTOBBIX 3a7a4.

N3BaexkaTs nHGOpMALUIO U3 TAOJIUIl U TUATPAMM,
MHTEPHPETUPOBATH TAOJIMYHBIE TAHHEIE,

OTIpeAeNsATh HauOoIblIee U HAUMEHbLIee

U3 MIPEACTABICHHBIX JTAHHBIX

Harnsanas reometpus.
Cummerpust

OceBast cuMMeTpus.
LlenTpanbHas
CUMMETPHUSL.

Pacno3naBaTth Ha yepTekax U N300pAKEHUAX, H300pakKaATh
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(0Tpe30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJIBHUK,
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[TocTpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHUSI».
Cummerpus

B IIPOCTPAHCTBE

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

Haxoauth npuMepbl CHMMETPUU B OKPYKAIOIIEM MUDE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTENFHO PSIMOI; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpAINH, UCTIOIb3Ys CBOMCTBO CHMMETPHUH, B TOM
qHcIIe ¢ TOMOIIBIO IIM(PPOBBIX PECYPCOB.

HccnenoBath cBONCTBA U3yUEHHBIX QUTYD, CBA3aHHbBIE

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

O00CHOBBIBATBH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Boipaxxenus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aITUCH
MaTeMaTU4EeCKUX
BBIPAKCHUU U
MPEIOKECHUM.
bykBeHHbIE
BBIPAXEHUS U
YHUCJIOBBIE
MOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaXO0KJICHHE
HEU3BECTHOTO

Hcnoan3oBaTh OyKBbI 1711 0003HAYEHUS YUCEIN, TPU 3aITUCU
MaTEMaTUYECKUX YTBEPKIECHUM, COCTABIATh OyKBEHHbBIE
BBIPAKEHHUSI 110 YCIIOBHIO 3aJa4H.

HccaenoBaTh HECIIOKHBIE YACIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIsl UX 3alHCH.

BbruncasTh 4nciaoBoe 3HaueHne OYKBEHHOTO BbIPayKEHUS
IIPU 3a/IaHHBIX 3HAYEHUIX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U IUIOIIAIN
PSMOYTOJIbHUKA, KBAJPATa; JIIMHBI OKPYKHOCTH, TUIOLIAAH
KpYyTa; BBIIOJHATH BHIYUCJIEHHS 110 3TUM (HopMyiam.
CocTaBasith (pOpMYJbl, BEIPAKAIOIINE 3aBUCUMOCTH MEX]TY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE; 1IeHa,
KOJIMYECTBO, CTOUMOCTb; TPOU3BOAUTEIILHOCTD, BPEMsI, 00BEM
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KOMITOHEHTA. pabOThI; BBIMOIHATH BEIYMCICHUS 110 ATUM (POPMYJIaM.
DopmyJIb HaxoauTth HEU3BECTHBIM KOMIIOHEHT apU(PMETUIECKOTO
JIEVCTBUS
Harnsanas reometpus. 14 YeTbIpEXYTOJIbHUK, MN300pakaTh Ha HEIMHOBAHHOM M KJIeTYaTOW Oymare
@urypsl Ha INIOCKOCTH IIPUMEPBI C UCITOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBIPEXYTOJIBHUKOB. | YETBHIPEXYTOJBHUKH C 3aJaHHBIMA CBOMCTBAMM:
[IpAMOYTOJIBHUK, C MapaJJICTbHBIMU, IEPIICHAUKYJIAPHBIMU, PABHBIMU

KBaJpaT: CBOKCTBA
CTOPOH, YTJIOB,
JTMaroOHaJICH.
N3mepenue yrios.
Buanl
TPEYTOJIbHUKOB.
[Tepumerp
MHOTOYTOJIbHUKA.
[Tnomans durypsi.
DopMyIsl
NIEpUMETpA U
IJI0ILA N
IPSAMOYTOJIbHUKA.
[Tpubnuxénnoe
WU3MEPEHUE IUIOIATN
duryp.
[IpakTnueckas

CTOPOHAaMHU, NMPSMBIMH YTJIAMH U ApP., PaBHOOEPEHHBIN
TpeyronbHUK. [lpeanarats U 00CyKaaTh cocoobl,
AJITOPUTMBI [TIOCTPOCHHUS.

UccaenoBath, HCHOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJICJINPOBAHUE, CBOMCTBA IIPSIMOYIOJIbHHUKA, KBaJIpaTa,
pa30uBaTh Ha TpeyroabHUKU. OGOCHOBBIBATH, ONIPOBEPraTh
C IOMOUIBIO KOHTPIPUMEPOB YTBEPKIACHHUS

O IPSIMOYTOJIbHUKE, KBaJIpaTe, paclo3HaBaTh BEPHBIEC U
HEBEPHBIE YTBEPKIACHUS.

M3mepsaTh M CTPOUTH C ITOMOILBIO TPAHCIIOPTHPA YTJIbL,

B TOM YHMCJIE B MHOTOYT'OJIbHUKE, CPABHMBATD YTJIbI;
Pacno3HaBaTh OCTpbIC, NPSIMbIE, TYIIbIE, PA3BEPHYTHIC YTJIbI.
Pacno3naBarth, M300paxkaTh OCTPOYTOJIbHBIN, IPSIMO-
YTOJbHBIN, TYHOYTOJbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

BbruuncjasaTs nepuMeTp MHOTOYTOJIbHUKA, MIJI0IA/b
MHOTOYT'OJIbHUKA pa30MeHneM Ha MPSIMOYTOJIbHUKH,
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pabora «ILnomanp
KpyTa»

Ha paBHbIE GUTYPHI, UCIIOJIH30BATh METPUUECCKUE STUHUIIBI
WU3MEPEHUS JITTUHBI U TUIOIAIH.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JITUH U
IonIaiel Ha KJIeT4aToi 6ymare, mpuOIMmKEHHOE U3MEpEHUE
JUTUHBI OKPY>KHOCTH, TUIOIIAAN KpyTa

[lomoxurenbHbIE U

OTPHULATCIIBHBIC YHUCJIA

40

Llenbie yucna.
Monayns yucna,
reoMeTpuYeCcKas
WHTEpIIpeTalus
Moyst. YrcnoBble
MIPOMEKYTKHU.
IlonoxurtenpHbIC U
OTpUIIATEIIbHBIE
yucna. CpaBHEHUE
ITOJIOKUTEIBHBIX 1
OTPHUIIATEIIbHBIX
YHUCEI.
Apudmernyeckue
JICUCTBUS

C TIOJIOKUTEJILHBIMU
U OTpHUIATEIbHBIMU
YHUCIIaMHU.

Perienne TekCTOBBIX
3aja4

IIpuBoaAMTH NPUMEPbI UCTIOJIB30BAHUS B PEATTbHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.

HN300paxkaTh 1€ YKCIIA, IOJIOKUTEIIBHBIE U
OTPULATEIIbHBIE YMCIIA TOYKAMU HA YHCJIOBOM MPSMOH,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH MPpaBUJIA CPABHECHUS, YIIOPAA0OYUBATH 1CJIBIC
4yrCia; HAXOAUTh MOJYJIb YUCJIA.

DopMyJIMPOBATH NMPABUJIA BBIUYKUCIICHUS C ITOJIOKUTEITbHBIMA
Y OTPULIATEIIbHBIMHA YHCJIaMH, HAXOAUTH 3HAYEHUS
YHCJIOBBIX BBIPAXKEHUM, COJICPKAIUX I€UCTBUS

C TIOJIOKHUTEIbHBIMU U OTPUIATEIILHBIMU YHCJIAMH.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOKECHUS

JJ1s1 TpeoOpa3oBaHus CYMM U MPOU3BEICHUIM
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpssmoyronbHas
cucTteMa KOOpAuHaT
Ha MJIOCKOCTH.
Koopannatel Touku
Ha IJIOCKOCTH,
abcuucca u
OpJIMHATA.
Cronbuatsie u
KPYTOBBIE
arpamMmMel.
[IpakTnueckas
pab6ora «IlocTpoenue
ayarpamm.
Pemenne TekCcTOBBIX
3aj1a4, CoAepKaIux
JTAaHHBIE,

O0BbSACHATH M WJIIOCTPUPOBATH MOHATHE TIPSIMOYTOJILHOM
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAWHATHOM MJIOCKOCTH
TOYKHU U (QUTYPHI 110 33JJaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPJIUHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIE IHArPaMMBbl;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALHIO,
MPECTAaBICHHYIO B Ta0JIWIIaX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 3aJ1a4 U 33/1a4 U3 PCAIbHOW KU3HU

IIPEICTABJICHHBIC

B TaOIUIIaX U

Ha quarpammax
Harmsannas reometpus. [IpssmoyTONIBHBIN PacnosnaBaTthb Ha yepTexax, pUCYHKax, ONMMCbIBATH
@urypsl B IPOCTPAHCTBE napajuiesenumes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, H300PakKaTh UX

KyO, mpu3ma,
nupaMua, KOHyC,
IWIMHID, T1ap U
chepa.
N300paxenue

OT PYKH, MOJIeJIUPOBATH U3 OyMaru, IIacTUIMHA, TPOBOJIOKH
u ap. lIpuBoguTH NpUMepPbI OOBEKTOB OKPYIKAIOIIETO MUPA,
UMEIOINX (OPMbI HA3BaHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb,
OCHOBAHUE, BBICOTA, PAJUYC U AUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BEPTOK
MHOTOTPAHHHUKOB,
AJTUHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3znanue
Moeen
IPOCTPAHCTBEHHBIX
buryp».

ITonsarue 00bEMa;
€AVHUIIBI U3MEPECHHUS
00béMa. O0BEM
IPSIMOYTOJIEHOTO
napasuiesienumea,
Ky0a, popMyiibl
00bEMa

N3yuaTh, uCnoib3ys SKCIEPUMEHT, Ha0JI0IeHUEe, U3MEpPEHNE,
MOJICTUPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE, U ONUCHIBATH
CBONCTBA HA3BAHHBIX TEJI, BLIIBJIATH CX0JICTBA U
Pa3IMuMs: MEKIY IUPAMUION U IPU3MOU; MEXKITY
IUAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BEPTKH Mapajvieenuneaa, kyoa, mpu3Mebl,
MUPaMUJIbl, KOHYCA, IUJIUHIPA; KOHCTPYUPOBATH JaHHbIC
TeJla U3 pa3BEPTOK, CO3/1ABATh UX MOJEIIH.

Co3aBaTh MoJ1eJIU TPOCTPAHCTBEHHBIX (uryp (u3 oymaru,
MIPOBOJIOKH, TJIACTHIIMHA U Jp.)

N3mepsaTh HA MoJeJIsIX: JJIUHBI pEOEP MHOTOIPAHHHUKOB,
JIMaMeTp mapa.

BoiBoauthb gopmyiry 00bEMa IPSIMOYTOIEHOTO
napajuienenunesaa.

Boruunciasars no gpopmysam: 00bEM MPSIMOYTOIBHOTO
napajuienenuneaa, Kyoa; ucroib30BaTh €AUHUIBI U3MEPEHUS
00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napajuJielenune/oB; pemaThb 3242491 C peabHbIMU TaHHBIMU

[ToBTOpEeHuUe, 0000IICHNE,
CHCTEMaTH3ALUs

20

[ToBTOpEHNKE
OCHOBHBIX MOHSATHI
Y METOJ0B KypCOB D
1 6 KJIaCcCOB,
000011eHNE U
CHCTEMAaTH3aI1s
3HAaHUU

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypaJIbHBIE, LIEJIbIE, I0JI0KUTEIbHBIE U OTPULIATEIbHBIE
qKciia, OOBIKHOBEHHBIE U AECSITUUHBIE POOU, BBITOIHSITH
peoOpa3oBaHUs YUCEI U BhIPAXKECHU.

Bri0upaTth cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSITH CBOICcTBAa apu(pMETUUECKUX JEHCTBUN

JUISL paliOHAIN3aluU BEIYUCIICHUN.
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Pemats 3agaum u3 peaqbHON KHU3HU, MPUMEHSTh
MaTeMaTH4YeCcKHe 3HAHUA JIJI PelIeHUs 3a7a4 U3 APYyTuxX
MPEIMETOB.

Pemarts 3a1aum pa3HbIMH CIIOCO0aMH, CDABHUBATD,
BbBIOMPATH CNOCOOBI PEIICHUS 33/1a4U.

OcyecTBJIATh CAMOKOHTPOJIb BBIIOJHAEMBIX AEHCTBUN U
CaMOITPOBEPKY Pe3ysibTaTa BHIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME

170
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®E/IEPAJIBHASI PABOYAS ITPOIT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MOSACHUTEJIBHASA 3AIIUCKA

Anrebpa sBISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0O0pa30BaHMS:
OHa O0eCIeYnBaET M3YYCHHE APYTUX AUCITUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M
TYMaHUTAPHOIO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOAOTAKEHUSI 00pa30BaHUS U
B TIOBCEJIHEBHON »XuW3HH. Pa3BuTHe y o0Oyyarounmxcs Hay4dHBIX NPEICTaBICHUN
O MPOUCXOXKIACHUU W CYIIHOCTH aireOpanmdeckux aOCTpakimid, CocoOe OTpakKeHUS
MaTeMaTUYECKOW HAyKOW SIBIICHMM W TPOILIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTEMaTUYECKOr0 MOJICTUPOBAHUS B HAYYHOM IMO3HAHMM U B MPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KA4YECTB MBIIUICHUS, HEOOXOIUMBIX
JUTSL afanTallid B COBPEMEHHOM IIU(PpoBOM ob1iecTBe. M3yuenue anredpsl ooecrieunBaet
pa3BUTHE yMeHUs HaOI0/aTh, CpPaBHMBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (OpMYNIHpPOBaTh yTBepxkJAeHUs. OCBOGHHE Kypca aireopsl
oOecrieuynBaeT pPa3BUTUE JIOTMUECKOTO MBIIUICHUS OOYYarOMIMXCS: OHM HCIOJb3YIOT
JNETyKTUBHBIE W WHAYKTUBHBIE pacCyXIeHUsA, OO0O0OIICHME U KOHKPETU3AIHUIO,
abcTparupoBanue 1 ananoruto. O0ydeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSITETILHOM JIESITEIbHOCTH O0YYarOUIUXCsl, OITOMY CAMOCTOSITEIbHOE PEIICHUE
3a/1a4 SBJISETCA pealu3anuen 1eaTeIbHOCTHOTO MPUHIUIIA 00yUeHHUS.

B crpyktype mporpammbl yueOHOro Kypca «Anredpa» ajisi OCHOBHOI'O OOIIETO
o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJICP’KATEIbHO-METOJIUYECKUE JIMHUMU:
«Ywucna v BBIYUCIICHUS», « AJreOpandecKue BRIPaXEHU», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkium». Kaxnmas U3 3TUX COAEPKATEIBHO-METOAUYECKUX JIMHUM PpPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOJCUCTBYS C APYTMMH €ro JUHUSIMHU.
B xozae nzydenus yueOGHOTO Kypca 00yqaronIuMCs IPUXOIUTCS JJIOTUYECKU PACCYKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3M € 3TUM B mOporpammy
y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKHU, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jielax MaTeMaTUYeCKOro OO0pa3oBaHUs U CIIOCOOCTBYIOIINE
OBJIQJICHUIO OOYYaIOIIMMHUCI OCHOB YHHUBEPCAJIBLHOTO MAaTEMAaTHYECKOIO  SI3bIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay sBisieTcs
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxanve muHUM «YHCIa U BRIYUCICHUS» CIIYKUT OCHOBOM ISl JaJIbHEHIIIEro
W3yYEHHUs] MATEeMaTHUKH, CIIOCOOCTBYET pAa3BUTHIO Yy OOYYalOIMMUXCS JIOTUYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TIOJIB30BAThCS  AITOPUTMAaMH, a TaKxke
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JISI TTOBCEIHEBHOM JKWU3HH.
Pa3BuTre moHATHS O YMCIe HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs CBS3aHO
C palMOHAIFHBIMU U HUPPAIMOHAIILHBIMU 4YWCIaMH, (OPMHUPOBAHUEM IIPEICTABICHUN
O JEWCTBUTEIBHOM YHCIIC. 3aBEPIICHUE OCBOCHHSI YHUCJIOBOM JIMHUA OTHECEHO
K cpefiHeMy 001IeMy 00pa30BaHUIO.
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Copnepsxkanue IBYX anreOpanyecKux JUHUN — «ANreOpandyecKkue BBIPAKEHUS» U
«YpaBHEHHsI W HEPABEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOyHArOIIUXCS
MaTEeMaTU4YEeCKOro arrapaTa, He0OX0AUMOTO JIJIsl pEeIIeHUs 33]]a4 MAaTEMAaTUKHU, CMEKHBIX
NPEIMETOB M TMPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOroO 00IIero
oOpa3oBaHMs y4eOHBIM MaTepHall TPYHIHPYETCS BOKPYT PallMOHATbHBIX BBIPAKEHUH.
AnreOpa [E€MOHCTpPUpPYET 3HAUEHHME MATEMaTHKU KaK S3bIKa U1 TOCTPOECHUS
MaTEeMaTUYECKUX MOJIENIEH, OMMCAHMSI POLIECCOB U SIBJICHUI peabHOro Mupa. B 3anaun
oOy4deHus anredpe BXOIAT TaKKe JalbHEMNIIee pa3BUTHE aITOPUTMUUYECKOTO MBIIUICHHUS,
HEOOXOIMMOT0, B YaCTHOCTH, /ISl OCBOCHHSI Kypca WH(OPMATHKH, ¥ OBJIJICHUE HaBBIKAMH
JNENYKTUBHBIX paccyxaeHuid. IlpeoOpazoBaHue CHUMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHU s, CIIOCOOHOCTEN K MAaTEMaTU4YE€CKOMY TBOPYECTRBY.

Conepxxanue (QyHKIIMOHAIBHO-TPAPUUECKON JIMHUM HAIEJICHO Ha TMOJy4YeHue
OOyYarOIIMMHUCS 3HAHUM O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJIeTu
JUISL OTIMCAHUSI U UCCIEAOBaHUS Pa3HOOOPA3HBIX IMPOIIECCOB U SBJICHUM B MPUPOJIE U
obmectBe. M3yueHne marepuasia cnocoOCTBYET PA3BUTUIO y OOYYaAIOLIUXCS YMEHMS
WCIIOJIb30BaTh Pa3JIMYHbIE BBIPA3UTEIIbHBIE CPEICTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHE, Tpaduueckre, BHOCUT BKJIa] B (GOPMUPOBAHKE MPECTABICHUN O POJIH
MaTeMaTUKHU B PA3BUTUU IUBUIN3ALMHI U KYJIbTYPBHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3y4yaercs y4yeOHbI Kypce «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3fensl coaepkaHusa: «Yucna wu
BBIYUCIICHUS», «AJreOpanyeckue BBIPAKCHUS», «YPABHEHUS U HEPABEHCTBAY,
«DYyHKIIUN.

OO1iee 4YMCIO YacoB, PEKOMEHJOBAHHBIX I H3Y4YeHUs Yy4eOHOro Kypca
«Anredpay», — 306 wacoB: B 7 kiacce — 102 yaca (3 vaca B Henmeno), B 8 kimacce —
102 yaca (3 yaca B Henenio), B 9 kimacce — 102 yaca (3 vaca B HeZIeIIO).
COAEPKAHUE OBYUYEHUS
7 KIIACC
Yucaa u BbIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0]T OT OJHOM (POpMBI 3amucu apodei K
npyroii. IloHsiTHe palMOHANBHOTO 4YHUCHA, 3alUCh, CPAaBHEHHE, YIOPSJA0OYMBAHUE
palMOHAIBHBIX 4Kcesl. ApudmeTnueckre ACHCTBUS C palUOHAIBHBIMH YHCIIAMHU.
Pemenue 3aa4 u3 peaibHOM MPaKTUKKU Ha YaCTH, Ha APOOH.

CreneHnb C HaTypajJbHBIM [IOKa3aTelieM: OIpeJeieHne, MnpeoOdpa3oBaHue
BBIPDOKEHUI HA OCHOBE OMpEeNEiCHUs, 3amuch OoJblIMX uuces. [IpoleHThl, 3amuch
NPOLIEHTOB B BHJE JIpoOM W ApoOM B BUAE MPOUEHTOB. Tpu OCHOBHBIE 3aJayd Ha
MPOLICHTHI, PEIICHUE 33]1a4 U3 PeaIbHOW MPAKTUKHU.

[IprMeHeHne MPU3HAKOB JACIUMOCTH, Pa3OKEHHE HA MHOMXKHUTEIN HATypabHBIX
YHUCeNl.

PeanbHbIe 3aBUCHMMOCTH, B TOM YHCIIE TIPSIMasi © 00paTHast MPOTIOPITMOHATIEHOCTH.
AnredpanvecKkue BbIpasKeHUS

IlepeMeHHBIE, YMCIOBOE 3HAYCHUE BBIPAXKEHUA C IepeMeHHOW. Jlomyctumele
3HaueHUs1 nepeMeHHbIX. [IpencraBieHue 3aBUCMMOCTH MEXKIY BEJIMYMHAMU B BUJIEC
dbopmynbl. Beruucnenus no ¢opmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUIH,
TOXKJIECTBEHHO paBHbIE BBIPAXKEHUS, MPaBUIIa MPeoOpa30BaHUs CYMM U MPOU3BEACHHUIM,
npaBuiia pacKpbITUS CKOOOK M MPUBENCHUS MOJOOHBIX CIaraeMbiX.
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CBoOMCTBa CTENEHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

Opnounensl u MHOrowieHsl. CreneHp MHorousneHa. Ciio)kKeHHME, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpPMyJIBI COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CyMMBbI U
KBaapar paszHocTu. PopMyiia pasHOCTH KBajparoB. PasnokeHne MHOIOYICHOB
Ha MHOYKUTEJIN.

YpaBHeHMs U HEPaBeHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHUs, MpaBWiIa NOpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHHM.

JInHelHOe ypaBHEHHE C OJTHOM IEPEMEHHOM, YUCIIO KOPHEN JIMHEMHOTO YPABHEHUS,
pelieHre JIMHEWHbIX ypaBHEeHHU. COCTaBJI€HHE YpPaBHEHHI IO YCJIOBHIO 3aJauu.
Pemenue TeKCTOBBIX 3a7a4 € IOMOIIBI YPABHEHUM.

JIluneliHOe ypaBHEHHE C JIByMsl NepeMeHHbIMU U ero rpaguk. Cuctema ABYX
JUHEWHBIX YPaBHEHUH C IByMs IEpEMEHHbIMU. Perienne cucrteM ypaBHEHUH CliocoOoM
IIOACTAaHOBKU. [IpMepsl peleHnst TEKCTOBBIX 3a/1a4 C [IOMOIIBI0 CUCTEM YPaBHEHUM.
DOyHKUIMHA

KoopanHara Touku Ha npsaMoid. YUUciioBbIE TPOMEKYTKH. PaccTosiHuE MEXK Y IBYMSI
TOYKaMHU KOOPIMHATHOU IPSIMOM.

[IpsimoyromnbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opuHaTa TOYKA
Ha KOOpAMHATHOW IuiockocTu. IlpuMmepsl rpadukoB, 3amaHHbix (popmynamu. UYreHue
rpagukoB peanbHbIX 3aBucuMmocTell. [lonarue @ynkuuu. I'paduk ¢pynkumuu. CBoiicTBa
bynkuii. Jlunerinas Qynkuus, e€ rpaduk. ['paduk dynkmun y = |x|. ['padpuueckoe
pEILICHUE JTMHEUHBIX YPABHEHUMN U CUCTEM JINHEWHBIX YPABHEHUN.

8 KUIACC
Yucaa u BbIYUCICHUS

KBagpatneiit kopers u3 uucnia. [lousarue 06 upparmoHaibHOM yncie. JlecsTuanbie
npuOIMKEHUsT HMppalMoOHaNbHbIX unced. CBoHcTBa apupMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHHUE K IPeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUN U BBIUMCICHUSIM.
JIeCTBUTENBHBIC YHCIIA.

CrerneHb ¢ 1enbIM ITOKa3aTeseM 1 e€ cBoiicTBa. CTaHAapTHAs 3alliCh YUCIA.
AJiredpanyeckue BbIPaKeHUA

KBagpaTHbIl TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOMKHUTEIH.

AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoit qpoou. Crnoxenue,
BBIUMTAHUE, YMHOXKEHHE, JeJIeHHE anredpandeckux Apooeil. PalrionanbHble BhIpaKEHUS
U uX npeoOpa3oBaHue.

YpaBHeHus U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBagpaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHEeHHM, CBOISIIIMXCS K JIMHEWHBIM W KBagpaTHbIM. [Ipocrenmme
JIpOOHO-pallMOHANIbHBIE YPaBHEHHUS.

['padmyeckas uHTepHpeTanus ypaBHEHHH C JBYyMsS TEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YPAaBHEHHM C ABYMS NIEPEMEHHBIMU. [ [pumepsI pereHus CucTeM HEJTMHEUHBIX
YPaBHEHUU C IBYMS IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CIIocoOOM.

HucnoBble HEPAaBEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTHh HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OTHOW NepeMeHHON. CHUCTEMBI
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JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.
DOyHKUIMHA

[Tonsitue pynkunu. OOIacTh ONpENENeHUs U MHOMKECTBO 3HAYEHUH (PYHKIMH.
CniocoOnI 3aaHus PYHKIIUM.

['paduk Qynkuuu. Yrenue cBoiicTB pyHkumu mno e€ rpaduxy. [Ipumeps rpadukon
(GYHKIMI, OTpa)karouX peaabHbIe POIECCHI.

@OyHKINN, ONUCHIBAIOIINE MPSIMYIO0 M 00paTHYIO MPONOPIIMOHATIBHBIE 3aBUCUMOCTH,
nx rpaduxu. Oyukiun Y = X2,y = X%, y =Vx, y=|x|. ['paduueckoe pemenne ypaBHeHuit
Y CUCTEM YPaBHEHMH.

9 KUIACC
Yucsia 1 BBIYUCTICHUSA

PannoHanpHbple 4uCla, WPpPALMOHAJIBHBIE 4YHUCIA, KOHEYHbIE U OECKOHEYHbBIE
JeCcATUYHBIE TpoOu. MHOXECTBO JEHCTBUTENBHBIX YMCEN, IEUCTBUTEIIbHBIE YHCIIa KaK
OECKOHEYHbIE JECATUYHbIE ApoOM. B3auMMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPIUHATHOU HPSIMOM.

CpaBHeHue JEUCTBUTEIIBHBIX qucell, apudmernyeckue JNEUCTBUSA
C ICUCTBUTEIILHBIMU YU CIIAMM.

Pa3smepbl OOBEKTOB  OKpYKalOLIEro  MHpa,  JJIUTEIBHOCTb  IPOIIECCOB
B OKpY’KarollleM MUpe.

[TpuOnmxk€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh MpHOIMKeHUs. OKpyrieHue
yucell. [Ipuknaka u oeHka pe3yabTaToB BBIUYNCICHUMN.

YpaBHeHNS U HEPABEHCTBA

JluneiiHoe ypaBHeHue. PelieHue ypaBHEHHM, CBOASIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHHI, CBOIAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelleHUss ypaBHEHHWW TPETbEW W YETBEPTOU
CTEICHEW pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX 3ajay
are0pandyeckuM METOJIOM.

VYpaBHeHHEe C JByMs TEpEMEHHBIMU M ero rpaduk. PemeHue cucreM [BYX
JIMHEMHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU. Perenne cucteM AByX ypaBHEHUM, OJTHO
U3 KOTOPBIX JIMHEHHOE, a JIpyroe — BTOpPOH creneHu. | 'paduyeckas WHTEPIpPETALIHS
CUCTEMBI YPABHEHUM C IBYMsl IIEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3a7a4 aIreOpandeckiuM CriocoOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne mnMHENMHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. Pemenune cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM nepeMmeHHoM. KBagpaTHbeie HepaBeHCTBA. ['paduueckas
MHTEPIIPETALNs] HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DyHKUIMHA

KBanpatuunas gynxkius, e€ rpaduk u cBoiictpa. [lapabona, KoopArHATHI BEPIIUHbI
napaboJibl, OCb CHMMETPHUU NTapadoJIbl.

I'papuxn ¢ynkumii: y= £x, y= #x+b, y = k—, y=x3,y=+x y=|x|,

X
Y UX CBOWCTBA.
YucaoBble N0C1€10BATEILHOCTH M IPOrPeccuu
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[loHdaTHE YKCIIOBOM  MOCIENOBATEIBbHOCTU. 3aJaHUE  IOCJIEA0BATEIbHOCTH
peKkyppeHTHOH (popMyIioit 1 hopmyIIon N-TO YjIeHa.

Apudmernueckass u reoMeTrpuyeckas mnporpeccur. Dopmyisl N-ro  4ieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPeCCUil, CyMMbI IEPBBIX N YICHOB.

N306paxenne 4ieHOB apu(METHIECKON U T€OMETPUIECKON MPOTPECCHI TOUKaMH
Ha KOOPJAMHATHOW IUIOCKOCTH. JIMHEWHBIH M SKCIMOHEHUHAIBbHBIM pocT. CIIOXKHbIE
MPOLICHTBHI.

NPEJIMETHBIE PE3YJIbTATDBI

[IpenmeTHpie  pe3ynbTaThl  OCBOGHHS ~ TpOrpaMMbl  Y4eOHOTO  Kypca
K KOHITy 00y4eHHs B / KJjacce:

Yucaa v BbIYUCTICHUS

BoInonHATe, coueTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apU(PMETUUECKUE JEHCTBUS
C palMOHAIbHBIMU YHCIIAMU.

HaxoauTh 3Ha4eHMsI YUCIIOBBIX BBIPAXKEHUN, IPUMEHITH Pa3HOOOpa3Hble CIIOCOOBI
U NIPUEMBI BBIYMCIICHUS 3HAUEHUN TPOOHBIX BBIPAKEHUH, COAEpKAIMX OOBIKHOBEHHBIE
U JIECATUYHBIE IpOOU.

[lepexoauTe OT oAHOW (OPMBI 3amUCH YUCeN K Apyroud (mpeoOpa3oBbIBaTh
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JIECATUYHYIO TPOOb).

CpaBHUBAaTh U YIOPSI0YMBATH PALIMOHATIBHBIE YUCIIA.

OKpyIJIsITh 4uCnHa.

BBINONHAT NPUKUAKY W OLIEHKY pe3yjbTaTa BBIUYMCIEHUH, OLEHKY 3HAYE€HUU
YUCJIOBBIX BBIPAXKEHUN. BBITONHATE AEUCTBUS CO CTENEHSAMU C HaTypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh NMPU3HAKU JEIMMOCTH, PAa3JIOKEHUE Ha MHOMKUTEIM HATypaJbHBIX
YHCEIL.

PemaTe npakTUKO-OpUEHTUPOBAHHBIE 331a41, CBSI3aHHBIE C OTHOLIEHUEM BEJIMYMH,
IPONOPLMOHAIBHOCTBIO  BEJIMYMH, IPOLEHTAMHU, HHTEPIPETUPOBATh PE3YNbTATHI
pElIeHMs 3a/1a4 ¢ y4ETOM OIPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM PaCCMaTPUBAEMBIX
O0OBEKTOB.

AuredpanvecKkue BbIpasKeHHUs

Hcnonb3oBarh anreOpandyeckyro TEPMHHOJOTHUIO M CUMBOJMKY, MPUMEHSITh €&
B IIPOLIECCE OCBOEHUSI y4eOHOr0 MaTepuaa.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXEHUW TpU 3aJaHHBIX 3HAYCHUSIX
NEePEMEHHBIX.

BoimonusaTe npeoOpa3zoBaHUs LIEJIOTO BBIPAKEHUS B MHOTOWIEH IPHUBEICHUEM
MOTOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BBINONHATE YMHOKEHUE OJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOTI'OYJIEH,
OPUMEHATH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOYKUTEIH C IOMOLIBIO BBIHECEHHUS
3a CKOOKHM OOIEro MHOXHUTENs, TPYNIHUPOBKU CllaraeéMblX, MPUMEHEHUs (HopMyI
COKpAILLIEHHOIO YMHOXXEHUS.

[IpumensaTs mpeoOpa3oBaHWs MHOTOWIEHOB JUIsl PEIICHUS Ppa3IMYHBIX 3a/1a4y
U3 MaTeMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.
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Hcnons3oBaTh  CBOWMCTBA  CTENEHEM C  HATYPAIBHBIMH  I1OKAa3aTEIsIMU
JUISL IPeoOpa30BaHUsI BbIPAXKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate JIMHEWHBIE ypaBHEHMS C OHOM IEPEMEHHON, IPUMEHSS ITpaBua Iepexoa
OT MCXOJHOIO YpPaBHEHHs K PaBHOCWIBHOMY eMy. [IpoBepsATbh, SBISETCS M YHUCIO
KOPHEM YpaBHEHUSI.

[IpumensaTh Tpaduyeckiue METOJbl MPU PEIICHUH JTUHEHHBIX YpaBHEHUM M UX
CUCTEM.

[TonGupath mpUMepHI Tap YKCe, SABISIOMUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C IByMs IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TIpadUK JMHEHHOIO ypaBHEHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucTeMspl IBYyX JTMHENHBIX YPABHEHHI C IBYMsI IEPEMEHHBIMU, B TOM YHCJIE
rpaduyuecku.

CocTaBisATh 1 pemarb JUHEWHOE YPaBHEHUE WIA CHCTEMY JIMHEHMHBIX ypaBHEHUI
II0 YCJOBHUIO 3a/Jaud, WHTEPHPETHPOBAaTH B COOTBETCTBUM C KOHTEKCTOM 3aJadd
NOJIyYEHHBIA pE3ynbTart.

DOyHKIUU

N300paxxaTh Ha KOOPAMHATHOM MNPSAMON TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HWHTEPBajbl, 3alMCHIBATh YHCIOBBIE MPOMEXYTKH
Ha ajareOpanvyeckoM S3bIKE.

OtMmeuaTh B KOOPJAMHATHOW MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku muHEHHBIX GyHKUUA. CTpouTh rpaduk GyHKIMH Y = |x|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIIMIA W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMMU:
CKOPOCTb, BpEMsl, pacCTOSIHUE, LIEHA, KOJINYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCT,
BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue pyHKINM 10 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii Ccroco0 TMPEeACTaBICHUS W aHaiM3a WH)OopMaiuuy,
U3BJIEKATh U MHTEPIPETUPOBATh MH(OPMALNIO U3 TpapUKOB peaJbHBIX MPOIECCOB U
3aBUCHMOCTEM.

[IpeameTHBIC pE3yNbTAaThl OCBOEHHUS MPOrPAMMBI y4e€OHOTO Kypca K KOHILY
oOyueHus B 8 KJacce:

YucJa v BbIYHCTECHUA

Hcnonb30BaTh HayalbHBIE MPEICTABICHUSI O MHOXKECTBE JACHCTBUTEIBHBIX YUCE
JUISi CPABHEHMS, OKPYTJICHMS W BBIYMCICHUM, M300pakaTh JACHCTBUTEIIHHBIC YHCIIA
TOYKaMHU Ha KOOPAUHATHOM IIPSMOM.

[IpumensaTe mOHSATHE apUPMETHYECKOrO  KBAJpPaTHOTO KOPHS, HaXOIUTh
KBaJpaTHbIE KOPHH, HCHOJIb3ys NpPU HEOOXOAUMOCTH KAJIBKYJISITOP, BBIMOJIHATH
npeoOpa3oBaHusl BRIPAKECHUM, COAEpKAIIMX KBaJpaTHbIE KOPHH, HUCIOJIL3Ys CBOMCTBA
KOpHEH.

Hcnonp30BaTh 3anucu OOJIBITUX M MAJIBIX YHCEJ C TIOMOIIBIO JECATUIHBIX APOOei
u ctenener yucia 10.

AsredpanvecKue BbIpasKeHU s
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[TpyMeHSTh MOHATHE CTENEHHU C LIEJIBIM [T0OKA3aTEJIEM, BBIIOIHATh IPpeoOpa30oBaHUs
BBIPAKECHU, COACPIKALIUX CTEIIEHHU C LEJbIM ITI0KA3aTENIEM.

BBINONMHATE  TOXKAECTBEHHbIE IpeoOpa3oBaHMsl  palMOHAIbHBIX  BBIPAXKEHUHN
Ha OCHOBE MPaBWJI JCHCTBUIM HaJl MHOTOWIEHAMHU U aJIreOpandyecKUMHU JpOoOsIMHU.

PackiaipiBaTh KBaipaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[IpumensTh TpeoOpa3oBaHUsA BBIPAKEHUN [UIsI PEIICHUS Pa3IUYHBIX 3a]ad
U3 MaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON NMPAKTHKHU.

YpaBHeHNs 1 HEPABEHCTBA

Pewate nHHENHbIE, KBaJpaTHbIE YpPAaBHEHUS M palUOHAIbHBIE YpPaBHEHMS,
CBOJISIILIMECS] K HUM, CUCTEMBI IBYX YPAaBHEHH C JBYMSI IEPEMEHHBIMH.

IIpoBOANTH MPOCTEHIINE UCCIENOBAHNS YPABHEHUM U CHUCTEM YPAaBHEHHI, B TOM
qycie C MpPUMEHEHHEM TIpaduyecKux NpelCcTaBiIeHU (ycTaHAaBIMBaTh, HUMEET JIU
YPaBHEHUE WIN CUCTEMA YPABHEHUM PELIECHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuTh OT CIOBECHON (OPMYIUPOBKH 3a7auu K €€ anreOpanyeckoil MoJenu
C IIOMOILBIO COCTAaBJICHUS YPABHEHUS WM CHCTEMBl YPABHEHUM, MHTEPHPETHUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYyYECHHBIN PE3yJIbTar.

IIpuMeHATH CBOWMCTBA YHCIOBBIX HEPABEHCTB [UISl CPABHEHUS, OLICHKH, PEIIaTh
JMHENHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M UX CUCTEMBI, J1aBaTh I'padHUUECcKyIo
WJUTIOCTPALIMIO MHOKECTBA PEIIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonumMaTe M HCNONB30BaTh (YHKIHMOHAIBHBIE TOHSATUS M A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYEHHMsI), OMNPEAENATh 3HauyeHUE (YHKIUU [0 3HAYCHHIO
aprymMeHTa, ONpeAesisaTh CBOMCTBA PYHKIMU O €€ rpauKy.

Crtpouth rpaduku dJeMEHTAPHBIX PYHKIUN BUA:

# — o o
y="" y= x2 y= x3,y = Vx, y = |x|, onucsiBath cBOiicTBa YNCIOBON QYHKIHH
X

o e€ rpaduky.

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS TPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 9 KJjacce:

YucJa v BbIYHCTECHUA

CpaBHUBATH U YIIOPSAJOUYNBATH PAIMOHATIBHBIE U UPPALIMOHATBHBIE YKCIA.

Bemonuare apudmernyeckue MEUCTBHUS C PAlMOHAIBHBIMU YHCIIAMH, COYETas
YCTHBIE W TIMCBbMEHHBIE NPUEMBI, BBINOJHATH BBIUMCIEHUS C HWPPALUOHATBHBIMU
YHCIaMH.

HaxonuThs 3Ha4YeHHs CTENEHEW C LEIbIMUA IMOKA3aTEISIMU M KOPHEH, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrsiaTh  J€MCTBUTEIBHBIC YHUCIA, BBIIOJIHATH TPUKUJKY pe3yJibTaTa
BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKECHUM.
YpaBHeHus U HEPABEHCTBA

Pemlate nvHEHbIE M KBaJpaTHBIE YPABHECHUSA, YPABHEHUS, CBOISIIMECS K HUM,
MpoCTeiIme ApOOHO-paAIIMOHATBHBIC YPaBHEHUS.

Pemiats cuctemsl 1ByX JIMHEMHBIX YPAaBHEHUMN C JBYMS MEPEMEHHBIMUA U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISAETCS JTUHEUHBIM.
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Pemarp TekcTOBbIE 3a1auu anreOpaudyeckuM CIIOCOOOM € MOMOIIBK) COCTaBIICHMUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

IIpoBOANTH MPOCTEHIINE UCCIEAOBAHMS YPABHEHUM U CHCTEM YPaBHEHHM, B TOM
qycie C NPUMEHEHHEM TIpauuecKuX NpeJCTaBICHUN (yCTaHAaBIWBAaTh, HUMEET JIU
YpaBHEHUE WA CUCTEMA YPABHEHUH PELLIECHUs, €CIIU UMEET, TO CKOJIBKO, U TPOYEE).

Pemats nuHeliHble HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, M300pakaTh pelleHHe
HEPaBEHCTB HA YHCIIOBOM MPSAMOM, 3alMCHIBATH PEIIEHUE C TIOMOILBIO CHMBOJIOB.

Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIHOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOMN
IPSIMOIiA, 3aITMCHIBATh PEIICHHUE C TOMOILIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPH PEILICHUH PA3JIMYHbIX 3aad.

DOyHKUMHA

PacnioznaBaTh (QyHKUMM H3Y4eHHBIX BHJOB. lloka3piBaTh cXeMaTHUECKU
pacroyio)keHue Ha KOOPAWHATHOM IUIOCKOCTH rpadukoB (GYHKIMHA BUAa: y = RX,
y= #kx+b, y= é, y=ax2+bx+c, y= x3, y= +x, y=|x| B 3aBucumocTu

X
OT 3HaYeHUU KO3 (PUIIMEHTOB, OUCHIBATh CBOMCTBA (PYHKIUH.

Crpouts u wu300paxkaTb CXEMaTH4YECKHM TpaduKU KBaJAPATUUYHBIX (PYHKIUH,
ONKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIMHI MO UX rpadukam.

Pacnio3naBaTh KBajpaTUUHYIO (YHKIHMIO 1O (opMmylie, NPUBOAUTH IPUMEPHI
KBaJPAaTUYHBIX (YHKUIMNA U3 peabHOM KU3HU, (PU3HKH, TEOMETPUU.

YuciioBble OCIEI0BATEIbHOCTH U NPOTPeccUuu

Pacnio3znaBaTh apu(pMeTHUYECKYI0 M TEOMETPUUECKYIO MPOTPECCUH MPU Pa3HbIX
crroco0ax 3agaHusl.

BbINOMHATE BBIYUCIIEHUS C UCTIOIb30BaHUEM (HOPMYII N-T0 YjieHa apuPpMETHUECKON
Y TEOMETPUYECKON IPOTPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WieHbI OCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemate 3agaun, CBS3aHHBIE C YMCJIOBBIMH IOCIEAOBATEIBHOCTAMHU, B TOM YHCIIE
3aJ]auy U3 peajbHOM KU3HU (C UCIOJIB30BaHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KonnuecTBo OcHOBHOE OcCHOBHBIE BUJIbI IEITEILHOCTH 00yUYaIOIIUXCS
(TembI) Kypca 4acoB COZIEpKaHUE
Uucna u BBIYUCIICHUS. 25 [Tonsarue CucreMaTU3UPOBATH U 000raAATH 3HAHUS
PanmonanbHbie yncna pPaIMOHAIBHOTO YKCia. | 00 OOBIKHOBEHHBIX U ACCATUYHBIX TPOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH JAPO0H, TPe0oOpPa30BHIBAS
JEUCTBUS IPU HEOOXOJUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yucnamu. CpaBHEHHUE,
YIOPS/I0OUYMBAHUE
palMOHATBHBIX YHCE.
Crenenpb

C HaTypajibHbIM
ITOKa3aTeJIeM.
Pemrenne ocCHOBHBIX
3a/1a4 Ha Ipoou,
MIPOILICHTHI

W3 peajbHOMN
MIPAKTHKH.

[Ipu3zHaku neaMMoCTH,
Pa3IoKEHUS

Ha MHOKHUTEIIN
HaTypaJIbHBIX YHUCEIL.

OOBIKHOBEHHBIE B JIECATUYHBIEC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO 1POOb.

IIpyMeHATH pa3HOOOpPa3HbIe CIOCOOBI U MPUEMBI
BbIYUCJICHUS 3HAYCHUI JPOOHBIX BHIPAKECHUIA,
coJiepKaluX OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU:
3aMEHSTh IPHU HEOOXOAUMOCTHU AECATUUHYIO IPOOb
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BBIpakeHue K (hopMme, Hanbosiee yJ00HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBATH IPOOHBIEC BHIPAXKEHUSI HA YMHOKEHUE U
JIeTICHUE IECATUYHBIX IpO0eH K JEHCTBUAM C 1ETBIMH
YUCIIAMH.

IIpuBoAUTH YKCI0BbIEe U O0YyKBEHHbIE IPUMeEPbI CTETICHU
C HaTYpaJIbHBIM IMOKa3aTeIeM, OOBSICHSIS 3HAUCHHUSI
OCHOBAHUSI CTENIEHU U MOKA3aTeNsl CTETIEHU, HAXO/IUTh
3Ha4ueHHus cTeneHel Buaa a" (2 — moboe paluoHaNIbHOe
YUCJI0, N — HATYPAIBHOE YUCIIO).
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PeanbHble IHonmmMaTe cMbICI 3anMcH OOJBIINX YHUCET C TOMOUIBIO
3aBUCUMOCTH. [Ipsimast | mecsTuuHbIX apoOei u cteneHel yncia 10, npuMeHsTh ux
u o0patHas B PEAJIbHBIX CUTYaLMsIX.

MPOMOPIMOHATEHOCTH | [IpUMeHsITh MPU3HAKY ACIIMMOCTH, PA3JIOKCHUS Ha
MHOXXHUTEIIN HATypaTbHbBIX YUCE.

PemaTh 3a1a4u Ha 9aCTH, IPOIIEHTHI, MPOTIOPITUH,

Ha HaXO0XJICHUE IPoOu (MPOLIEHTA) OT BEJIMYMUHBI U
BEJTMYUHBI TI0 €€ 1poOu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTABIIIECT OJ[HA BEJIMYUHA OT JIPYTOM.
IIpuBoaAUTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMKUCH PeIIeHUH TEKCTOBBIX 3a/1au.

Pacno3HaBaTh M 00BSACHSATD, ONUPASICh HA ONPE/IEICHHUS,
IPSIMO MPOTOPIIMOHANIBHBIE U 0OPATHO MPOTOPIIMOHAIIbHbBIE
3aBUCUMOCTH MKy BETMYMHAMU; MPUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEH M3 peabHOTO MHUPA, U3 APYTUX YICOHBIX
IPEIMETOB.

PemiaTh nMpakTHKO-OPUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
IIPOIICHTHI, IPSIMYIO U OOPATHYIO MPOTOPITMOHATBHOCTH,

IPOTNIOPLIAH
AnreOpanyeckue 27 bykBeHHbIE Ogaanerh airedpanyeckor TEPMUHOJIOTUENH U CUMBOJIUKOMH,
BBIPAKEHUS BBIPAKEHUS. NPUMEHATHb €€ B IIPOLIECCE OCBOCHUS yUeOHOr0 MaTepHaa.
ITepemenHEIE. HaxoauTh 3HaueHNss OYKBEHHBIX BBIPAXKEHUM MTPU 33JJaHHBIX
Honyctumele 3HAYEHUSX OYKB; BBINIOJHATH BIYUCIIECHUS MO (hOpMyTIam.
3HA4YECHUS BbInoHATH peoOpa3oBaHust LEIO0r0 BbIPAKEHUS
IIEPEMEHHBIX. B MHOTOWIEH MPUBEICHUEM MMOOOHBIX CIaraeMbIX,
DopMyIbl. pacKpbITHEM CKOOOK. BBHINOIHATH YMHOXKEHHE OTHOUICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAXEHUU,
pPacKphITHE CKOOOK U
pUBeICHNE

MOJIOOHBIX ClIAaracMBbIX.

CBolicTBa CTEIIEHU
C HaTypaJbHbIM
TOKa3aTeyIeM.
MHoro4jieHsbl.
Cnoxenue,
BBIUMTAHHE,
YMHOKECHHUE
MHOTOYJICHOB.
DopMyJIbl
COKPAIEHHOTO
YMHOXEHUSI.
Paznoxxenue
MHOT'OYJICHOB
Ha MHOKHTEIHN

Ha MHOTOYIEH ¥ MHOTO4JICHA HA MHOTOYJIEH, NPUMEHATh
(dbopMyIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyuecTBJIATH Pa3IOKEHNE MHOTOYJICHOB HA MHOKUTEIN
myTEM BBIHECEHHS 32 CKOOKU OOIIET0 MHOXKHUTEIIS,
npUMEHEHHUs: (POPMYJIbI pa3HOCTH KBAJPaToB, popmyn
COKPAILIEHHOI'O YMHOXXEHUS.

IIpumeHsATH MpeoOpa30BaHNE MHOTOYJIEHOB JJIs1 PEILICHHUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 peaJbHOU NPAKTUKH.

3HAKOMHUTBCS C MCTOPHEN Pa3BUTHS MaTEMaTUKA

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuE, paBuiia
npeodpa3oBaHms
YpaBHEHHS,
PaBHOCUIIBHOCTh
YPaBHCHUU.
JIunelinoe ypaBHEHUE

PemiaTeb nmuHElHOE ypaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHsAS MPABWJIA MIEPEXO01A OT UCXOJAHOTO YPABHEHHUS

K paBHOCUJIBHOMY eMy Oosiee npocTtoro Bujaa. IlpoBepsrs,
SABJISIETCS JTU KOHKPETHOE YUCJIO KOPHEM YPABHEHUS.
IHox0upaTs npuMepbI AP YKCEI, ABJIAIOIIUXCS PELMICHUEM
JIMHEWHOTO YPaBHEHUS C IByMsI IEPEMEHHBIMH.
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C OJTHOM NEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHeHHU. Penrenune
3a/1a4 € MOMOUIBIO
YPaBHECHUM.
JIuneiinoe ypaBHeHne
C AByMS
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema 1Byx
JIMHENHBIX YPABHEHUN
C AByMs
IIEPEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MJIOCKOCTU TpaduK JUHEUHOTO
YpaBHEHHUS C IBYMs NIEPEMEHHBIMH; MOIb3YSICh TPaPUKOM,
NPUBOAMTHL IPUMeEPbI PEIICHUS YPABHEHUS.

Haxoaurh peumieHue CUCTEMBI IBYX JUHEWHBIX YPABHEHUM
C IBYMS IIEPEMEHHBIMHU.

CocTraBJsiTh U pemiaTh ypaBHEHHUE WA CUCTEMY
YPaBHEHMH MO YCIIOBHIO 33/1a41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

Koopnunatel u rpaduxu.
OyHKIUU

24

Koopannara Touku
Ha npssMout. Yuciosble
MIPOMEKYTKHU.
Paccrositane mexay
JIBYMsI TOUKaMU
KOOPJMHATHOMU
MPSIMOM.
IIpssmoyrosbHas
CHUCTEMa KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumepsl rpadukos,
3aJJaHHBIX
dbopmynamu.

MN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIME 33JAHHBIM KOOPJIMHATAM, JIYy4H, OTPE3KH,
MHTEPBAJIbL; 3aMChIBATh UX Ha aJIre0panyecKoM s3bIKe.
OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 10
3aJJaHHBIM KOOPJAMHATaM; CTPOUTH I'pa)KH1 HECIOKHbBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOpMYJIaMH, B TOM YHCJTIE

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpuMeHsI T, H3y4YaTh NPeUMYIECTBA,
HHTEPHPETHPOBATH IPaPUUECKUi CIOCO0 MPeICTaBICHUS
¥ aHaJIM3a Pa3HOOOpa3HOM JKU3HEHHON HH(POPMAITIH.
OcBauBaTh NOHATHE PYHKIINH, OBIIAJCBATH
(GYHKIIMOHATFHOW TEPMHUHOJIOTHEH.

Pacno3naBathp nuHeiHy0 QyHkuuoo Yy = Kkx + b,
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Urenue rpadukoB
peasbHBIX
3aBUCUMOCTEH.
[Tonsitue pyHKIMY.
['paduk pyHKIHN.
CBoiicTBa QyHKITHIA.
Jluneiinas QyHKIMS.

OIMCHIBATH €€ CBOKCTBA B 3aBUCUMOCTH OT 3HAYCHUN

K03 durmreHToB K u b.

Crpoutb rpaduku TMHEHHON QyHKINH, QYHKIUU Y =| X |.
HUcnoab3oBath nM(ppoBbIe pecypehl LI IOCTPOEHUS
rpadukoB QYHKINN U U3y4EHUS] UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCAX U SIBJIICHUSX

[TocTpoenue rpaduka
JUHENHON QYyHKIUY.
['padux bynkumun
y=|x|
[ToBTOpEeHUE 1 00001IEHNE 6 [ToBTOpEHUE Bbi0upaTh, IpUMEHATH OLIEHUBATH CNIOCO0OBI CPAaBHEHUS
OCHOBHBIX TOHATUI YKCeJl, BBIYUCICHUA, TPeoOpa30BaHUd BBIPAXKEHHUI,
¥ METOJIOB Kypca pELIeHUs] ypaBHEHU.
7 knacca, 00o01eHne OcyuecTBASATHL CAMOKOHTPOJIb BHITIOJIHIEMbIX JIEHCTBHUM U
3HAHUU CaMOTIPOBEPKY pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHuUI,
ITOCTPOCHHUM.
Pemiats 3aga4u U3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [ PEUICHU 3a7a4 U3 IPYTUX
IIPEMETOB.
PemaTh TeKcTOBBIE 32/1a4H, CPABHUBATDH, BLIOUPATH
CIoCo0bI peIICHUA 3a/1a4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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8 KUIIACC
Hanmenosanue paznena |KoaudecTso OcHOBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH 00YJarOIINXCS
(TembI) Kypca 4acoB coJiepKaHue
Uucna v BBIYUCIIECHUS. 15 KBagpaTHbIil KOpEHb DopMyJTHPOBATH ONpeesIeHHue KBaIPaTHOTO KOPHS

KBazgpaTHbie KOpHU

n3 uncna. [lonstue
00 UppalMoOHATILHOM
yucie. JleciTnunbie
MPUOIIMKEHUS
UPpaLMOHATBHBIX
quced.
JlencTBUTENbHBIC
yucina. CpaBHeHuUe
JNIEUCTBUTEIBHBIX
quces.

VYpaBHeHue BUIa

X* = a.

CgolicTBa
apupMEeTUIECKUX

KBaJ(paTHBIX KOPHEM.

[IpeoOpazoBanue
YHCJIOBBIX
BBIPAKECHUU,

coJiep KaIImx
KBaJIpaTHBIE KOPHU

U3 4ncia, apupMeTHIEeCKOro KBapaTHOTO KOPHSI.
IIpuMeHATH ONepannio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YKcia, HCMOJIb3Ys IPU HEOOXOJUMOCTH KAJIbKYJISTOP.
OueHnBaTh KBAJPATHBIE KOPHU LIEJIBIMU YHCIAMHU U
JECATUYHBIMU JPOOSIMHU.

CpaBHMBATB U YNOPSAOYUBATH PALMOHAIBHBIE U
UPpALMOHAJIBHBIE YMCIIA, 3AlIMCAHHBIE C TIOMOILBIO
KBaJIPaTHBIX KOPHEM.

Hcciie0BaTh ypaBHEHHE X = &, HAXOAHTH TOYHBIC 1
npuOImKEHHBIE KOpHH Tipu a > 0.

HccaenoBarh cBOMCTBA KBaAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE KCIIEPUMEHTBI C UCIIOJIB30BAHUEM KAIIBKYJIATOPA
(koMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETHUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JJIsl IPeoOpa3oBaHus BEIPAKEHU.
BoInoJHATH NPpeo0pa30BaHUsA BBIPAKECHUI, COJEpKaIINX
KBaJIpaTHbIE KOPHU. BbIpaxaTs nepeMeHHbIE

U3 TEOMETPUIECKUX B PU3NUeCKuX GopMyI.

BbI4uCIATh 3HAYEHMS BBIPAXKEHNM, COJICPKAIIUX
KBaJIpaTHbIE KOPHU, UCTIOJIB3YS P HEOOXOAUMOCTH
KaJIBKYJISITOP.
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Hcnonb3oBaTh B X0/1€ peLLICHUs 3ajad HJIEMEHTapHbIE
IPEICTABIICHUS, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYEHUSAMHU
BEJIMYMH.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTEMaTUKU

Yuiciia U BEIYUCIIEHUS.

CrerneHsb C HEIbIM

DopMyJTHPOBATH ONpe/ieIeHUe CTEIICHU C LIEJIbIM

CreneHb ¢ LEIbIM II0KA3aTEeJIEM. II0Ka3aTEeIIEM.
[oKa3aresaeM CranpapTtHas 3anucCh IIpeacTraBiasaTh 3anMch OONBIINX U MAJIBIX YUCE
qyucIa. B CTaHJapTHOM BuJie. CpaBHMBATB YUCJIA W BEJIMYHHBI,
Pa3mepnl 00bEeKTOB 3anucaHHbIe ¢ ucnoyib3oBanueM crenenu 10.
OKPY’KaIoLIEro MUpa Hcnoab30BaTh 3a1IMCh YUCEI B CTAHAAPTHOM BU/JIE
(OT DIIEMEHTapHBIX JUTSI BBIpAXKEHUS pa3MEPOB 00BEKTOB, JIIUTEIHLHOCTH
YaCTHUIL IIPOLIECCOB B OKPYKAIOIIEM MUPE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3AlIUCHIBATH B CHMBOJINYECKOH (popme
0OBEKTOB), Y WUTIOCTPUPOBATH PUMEPAMM CBOMCTBA CTENIEHU
JUTUTEIBHOCTD C LEJIBIM TIOKA3aTENEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENECHU JIJIs1 IPeoOpa3oBaHus
B OKpPYKAIOIIEM MUPE. | BBIPAXKEHUH, CONEPIKAILNX CTENEHU C LIENBIM ITOKA3aATEIIEM.
CBoiicTBa cTeneHN BbInoJHATH AeMCTBUS C YHCIIAMU, 3alIMCAaHHBIMU
C LIEJIBIM [I0Ka3aTeIeM | B CTaHJAPTHOM BHJIE (YMHOXEHUE, I€JICHUE, BO3BEICHUE
B CTEIICHb)
AnreOpandeckue KBanparusiii Pacno3HaBaTh KBaJApAaTHBIN TPEXUJICH, YCTAHABIINBATH
BbIpakeHUs. KBaipaTHbIii TPEXUJIEH. BO3MOKHOCTbB €T0 Pa3jI0KeHUsI HA MHOKUTEIIH.
TPEXUIEH Paznoxenune PackiaabiBaTh HAa MHOXKUTEIM KBAJPATHBIA TPEXUJICH
KBaJPaTHOTO C HEOTPULIATEIBbHBIM JUCKPUMHUHAHTOM
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TpEXUWICHa
Ha MHOXXUTEIN

Anrebpanyeckue
BBIPKCHUSI.
Anrebpandeckast 1poOb

15

Anrebpandeckast
npoOsb. Jlonmyctrumbie
3HAYEHUS
MEPEMEHHBIX,
BXOJISIINX

B alireOpanyeckue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpailleHue
JpOOeid.

Cnoxenue,
BEIYMTAHHE,

YMHOKXCHHUC 1 JCJIICHUC

anreOpandecKux
JTpOOCH.
[IpeoGpazoBanue
BBIPAKCHUU,
coJiep KaIImx
anreOpanyeckue
JIpoou

3anuceiBaTh anredpanyeckue BolpakeHus. Haxoaurs
00JacTh onpeAesieHUs] palliOHATILHOTO BBIPAYKEHUSI.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JpOoOH, B TOM YHCIIE C TOMOUIbIO KaIbKYJISATOPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO aredpandeckon
IpoOU ¥ MPUMEHATH €ro Il IpeoOpa3oBaHusl IpoOeil.
BoInoJHATH JeiicTBUSA C alre0panyecKuMu JpoOsiMu.
[IpuMeHnsATh peoOpa3oBaHUsl BRIPAKEHUN JJI PEIICHUS
3ana4y. Beipaxarh nepemenHble u3 Gpopmy ((HU3NUECKUX,
F€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAI1N )
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YpaBHEHUS U HEPABEHCTBA. 15 KBagparHoe PacnosHaBaTh KBaJpaTHbIC YPABHEHUS.

KBagpaTHbie ypaBHEHNUS ypaBHeHue. Heronnoe | 3amuchiBaTh (pOpMYJTy KOpHEW KBAJAPATHOIO YPABHEHUS;
KBaJpaTHOE peliaTb KBaJApaTHbIe YPABHEHUS] — IOJIHBIE U HETIOJIHBIC.
ypaBHeHnue. opmyna IIpoBoauTh NMpocreiue UecJIe0BAHUA KBaJAPATHBIX
KOpPHEH KBaJIpaTHOTO YPaBHEHUM.
ypaBHeHus. Teopema Pemiatb ypaBHeHHs, CBOAAIIMECS K KBAIPATHBIM,
Buera. C IOMOIIIBIO MPEe0OPa30BaAHUIN U 3aMEHOUN IEPEMEHHOM.
Peuienue ypaBHeHui, Hao0JropaTh 1 aHATM3MPOBATH CBSI3b MEXY KOPHAMH U
CBOIALLUXCS KO3 duIMEHTaMH KBaJAPAaTHOTO YpaBHEHMUS.
K KBaJIPATHBIM. ®opmysmpoBaTth TeopeMy Buera, a Takxke 00paTHYIO -
[Tpocreiimue qpobHO- | Teopemy, IPUMEHSATb 3TH TEOPEMBI JIJISl pELICHMUS
palOHAJIbHbBIE 3azaad4.
YpaBHEHMUSL. Pemath TekcTOBBIE 321a4UH aNTeOpanyecKUM CIIOCOOOM:
Pemrenne TeKCTOBBIX NEPEXOAUTH OT CIOBECHOU (POPMYIMPOBKHU YCIIOBUS 3a7a4n
3a/1a4 C [IOMOUIBIO K anre0pandeckoi MoAenu MyTéM COCTaBIICHUS YPaBHEHMUS;
KBaJpaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
YpaBHEHUI pe3yJbTar.

3HAKOMHUTBCS € MCTOPHEN Pa3BUTHS aNreOphI
YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHeHHE Pacno3HaBaTh JIMHEHHbBIE YPABHEHHUS C IBYMS

Cucrempl ypaBHEHUI

C IBYMS
NepeMEHHBIMU, €TO0
rpaduk, npuMepbl
peLIeHUs] ypaBHEHUU
B 1L[EJIbIX YHCTIaX.
Pewmenue cucrem aByx
JIMHEWHBIX YPABHEHUN

NIEPEMEHHBIMH.
CrpouTh rpaduky TMHEHHBIX YPABHEHH, B TOM YHCTIE
HCIO0JIb3Ys LM poBbIE pecypcehl.

Pazimyars napajuienbHble U IEPECEKAIOLINECS MTPSAMbBIE
110 UX YPAaBHECHUSIM.

Pemiatb cucTeMbI ABYX JTMHEHWHBIX YPABHEHUN C ABYMS

IIEPEMEHHBIMU IOJICTAHOBKOW U CIIOKEHUEM.
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C IBYMsI
MIEPEMEHHBIMM.
[Ipumeps! pemeHus
CHCTEM HEJIIMHEHHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
['padpuueckas
WHTEPIIPETALMS
YpaBHEHHUS C ABYMsI
MIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
Pemenune TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

PemiaTh npocTeiilie CUCTEMBI, B KOTOPBIX OJHO

Y3 YPABHECHUU HE SABJISICTCS JTUHEUHBIM.

IIpuBoauTh rpaguuecKy0 HHTEPIPETALMNIO PEIICHUS
YPaBHEHUS C IByMs IEPEMEHHBIMU U CUCTEM YPaBHEHUI
C ABYMsI IIEPEMEHHBIMM.

PemiaTh TeKCTOBBIE 321a4H AITEOPANIECKIM CTIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBenctpa

12

YHucinossie
HEpPABEHCTBA U UX
CBOMCTBA.
HepaBencTBo ¢ ogHOM
MIEPEMEHHOM.
JIunerinbie
HEPABEHCTBA C OJIHOMN
TIEPEMEHHOU U UX
peuieHue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

DopMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPJAUHATHOM IIPSIMOM, I0KA3bIBATH
anreOpandecku.

IIpuMeHsTH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
PemiaTe nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPAaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucteMbl TUHEHHBIX HEPABEHCTB, M300paxaTh
pelIeHNEe CUCTEMBI HEPABEHCTB HA YUCIIOBOU MPSIMOM
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C OTHOM NIEPEMEHHOU
U UX pELICHHE.
N3ob6paxenue
peleHns TMHERHOTO
HEpaBEHCTBA U UX
CUCTEM HA YHCIIOBOU
PAMOI
OyHKIUH. ) [Tonsitue pyHKUIMY. Hcnonb3oBaTh GyHKIIMOHATBHYIO TEPMUHOJIOTHIO U
OCHOBHBIE IOHATHS OOnacTh onpeiesiecHUus] | CHMBOJIMKY.
Y MHO>KECTBO BoruncasaTs 3HaveHust QyHKIUH, 3alaHHBIX (OopMyJIaMu
3HaYeHUH (PyHKIHU. (mpu HEOOXOAMMOCTH MCTIONIb30BaTh KAJIbKYJISATOP);
CrniocoObI 3a1aHus COCTABJISAITH TA0JMIbI 3HAYEHUH QYHKIUU.
(GyHKUIHHA. CrpouTh 1m0 TOUKAM rpaguku QyHKIUN.
['padux pyHKUIMU. OnuceiBaTh CBOMCTBA PYHKIIMU HA OCHOBE €€
CaoiicTBa (yHKLINH, rpaguuecKoro npeacTaBICHUsI.
uX 0TOOpaxeHue Hcnoab3oBath PyHKIIMOHATIBHYIO TEPMHHOJIOTHIO U
Ha rpaguke CHMBOJIMKY.
HccaenoBath npuMepsl IpauKoB, OTPAKAIOMIUX PeATbHBIC
npouecchl U siieHus. Il puBoauTHL NpUMepPHI IPOLIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBAMM.
Hcnosb30BaTh KOMIIBIOTEPHBIE POTPAMMBI
JUIS TOCTPOEHUS IrpaUKOB (HYHKIUH U U3YUEHHS UX CBOMCTB
OyHKIUH. 9 UreHne u mocTpoeHue HaxoauTs ¢ nomombio rpadpuka QyHKIIMN 3HAYECHUE OTHOM
UucnoBbie PyHKINU rpadukoB QyHKIUH. U3 PaCCMaTPUBAEMBIX BEJIMYUH 10 3HAYECHUIO IPYTOM.
[Tpumeps! rpadukoB B HecnoxHBIX Ciydasx BbIpaxkaTh GopmMya0i 3aBUCUMOCTH
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byHKIMH, MEXIy BEIMYMHAMMU.
OTpaXKaOIIUX OnuchIBaTh XapakTep U3MEHEHUS OJJTHOM BEJIMYUHBI
peanbHbIE POLECCHI. B 3ABUCHMOCTH OT U3MEHEHUS APYrOMu.
OyHKINH, Pacno3naBath BUbI H3ydaembix QyHkiuid. [loka3piBaTh
ONMCBIBAIOIIINE CXeMaTHYeCKH I10JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IpsSIMYIO 1 0OpaTHYIO rpadukoB dyHKmmi Buga: y = X5,y =X,y =vVx,.y = |x|.
MPOMOPLUHAOHAIBHBIE Hcnoab3oBaTh PyHKIUOHAJIBHO-TPaUYecKHue
3aBUCHUMOCTH, UX NpeACTABJICHUSA [UI PELICHNS U UCCIIEIOBAHUA YPAaBHEHUN U
rpaduku. CHCTEM YpPaBHEHUM.
I'paduk pyHKIMN IpuMensaTs nugpoBbIe pecypcebl 1 TOCTPOCHUS
y =X rpagukoB QyHKIHIA
DOyHKIUU
y = XZ, y = XS,
y=vxy=|x|;
rpaduaeckoe pelieHme
YPaBHEHUH U CUCTEM
YpaBHEHUI

[ToBTOpEeHUE 1 00001IEHNE IToBTOpEHUE Bpi0MpaTh, NPUMEHATH, OLIEHUBATH CIIOCO0BI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHHE

3HAHUU

YuCell, BBIYUCICHUN, MPeoOpa3oBaHUil BbIpAKEHUH, pEIICHUS
YPaBHEHHUM.

OcyumecTBJIATh CAMOKOHTPOJIb BBINIOJHIEMBIX AEHCTBUMN U
CaMOITPOBEPKY pe3yiIbTaTa BEIUMUCICHUM, MPeoOpa30BaHMUii,
IIOCTPOCHUM.

PemiaTs 3a1aum U3 peajibHOM JKU3HHU, IPUMEHATH
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MaTEeMaTUYECKUE 3HAHUS JIJISl pEIICHUs 3a]1a4 U3 IPYTUX
pEAMETOB.

Pemath TeKcTOBBIE 321a4H, CDABHUBATH, BLIOUPATH
CIOCO0OBI PENICHUS 3a1a41

OBUIIEE KOJIMYECTBO
YACOB 110 [TPOT PAMME

102
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9 KUIACC
HaumenoBanue paznena  |[Kosmuectso OcHOBHOE OCHOBHBIE BU/IBI IEATEILHOCTH 00Y4YaOIINUXCS
(TemnI) Kypca 4acoB CoJIepKaHue
Yuciia 1 BEIYACIEHUS. 9 PaunonaneHeie uriciia, | Pa3BuBaTh mpeacTaBjeHHMs O YUCIaX: OT MHOKECTBA

J1eCTBUTEIBHBIC YU CIIA

UpparoHaIbHBIC
YyHciia, KOHSUYHBIC U
OECKOHEYHEIC
JECATHYHBIC TPOOH.
MHOX€CTBO
JIEMCTBUTEIILHBIX
YHCEIT,
JIEUCTBUTEILHBIE
YHCIIa Kak
OeCKOHEUHEIE
JECATUYHbBIC TPOOH.
B3anMno0 o1HO3HAYHOE
COOTBETCTBHUE MEKY
MHOKECTBOM
JICUCTBUTECIILHBIX
YHCEeJI U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IPSIMOM.

CpaBHeHue
JIEUCTBUTEIBHBIX YHCET,
apupMeTuyecKue

HAaTypaJIbHBIX YUCEII O MHOKECTBA JICMCTBUTEIIbHBIX YUCEIL.
O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
JIEUCTBUTEIHLHOTO YHCIa Kak OECKOHEUHOM TEeCSITUUHOMN
JIpoOu, NPUMEHSITh JIECITUYHBIC TPUOTHKCHUS
paLMOHAJIBHBIX U UPPALIMOHATIBHBIX YUCEIL.

HN300pakaThb 1€iICTBUTENIBHBIEC YUCIIA TOUKAMU
KOOPAVHATHOMN NIPSIMOM.

3anuceiBaTh, C)ABHUBATH M YIIOPSAI0YHUBATH
JNICUCTBUTEIBHBIC YHCIIA.

BbINoJHATH, COUYETast YCTHBIE U TUCbMEHHBIE TPUEMBI,
apudpMeTnvecKue JeMCTBUS C PALMOHAIBLHBIMYA YUCIIAMU;
HAXOJAMUTh 3HAYCHUS CTEIICHEH C LEJIBIMU MOKA3aTEIISIMU U
KOPHEH; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BBIPAXKEHUN.
[MosryyuTs npeacraBjieHue 0 3HAYUUMOCTH
JNEUCTBUTENBHBIX YACEI B PAKTUYECKOU JEATETBHOCTH
YEJIOBEKA.

AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
PUOITNKEHUS TEUCTBUTEIIHPHOTO YHCIIA TIPH PEIIICHUH
3a7ad4.

OKpyrJasiTh ACHCTBUTEIIBHBIE YUCIIA, BHINOJHATH
NPUKUIKY PE3yIbTaTa BBIYUCICHUN, OUEHKY 3HAUYCHU I
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JIeHUCTBUSA

C IeHUCTBUTEIHHBIMU
YHCJIAMH.
[Tpubnmxénnoe
3HA4YCHHUE BEJINYHNHEI,
TOYHOCTH
MPUOTMKEHUS.
OkpyriieHue yuce.
[Ipukuaka u oleHka
pe3yJIbTAaTOB
BBIYHCJICHUI

YHCJIOBBIX BBIPAKEHUH.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS MaTEMaTUKA

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJJHOU
MIEPEMEHHOU

14

JIuHenHOe ypaBHEHHE.
Pemenune ypaBHeHui,
CBOJSILNXCS

K JINTHEWHBIM.
KBamgpaTtHoe
ypaBHeHHe. Pemenue
YPaBHEHHI,
CBOJSILUXCS

K KBaJPaTHBIM.
bukBagpatHbie
YPaBHEHUS.

[Ipumeps! perenus
YPaBHEHUU TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauBarthb, 3a1IOMHMHATH M IPUMEHATH rpaduyeckue
MEeTO/IbI [IPU PELICHNN YPAaBHEHUI, HEPABEHCTB M UX
CHCTEM.

Pacno3HaBaTh 1iebie U IpOOHBIE YPABHEHHUS.

Pemiathb JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE T1pOOHO-
palMOHAJIBHBIE YPABHEHUS.

IIpennaraTs BO3MOXKHBIE CIOCOOBI PEIIEHUS TEKCTOBBIX
3a/1a4, 00CyKIaTh UX M pelIaTh TEKCTOBBIE 3a4a4n
Pa3HBIMHU CIIOCOOAMH.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS MaTEMaTUKA
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pa3oKeHUEM
Ha MHOKUTEIH.
Pemienue npo6Ho-
palMOHAIIBHBIX
YPAaBHEHH.

Pemenne TekcToBBIX
3aja4 anreOpanyecKkum
METOJ0OM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C AByMS
IIEPEMEHHBIMH U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
peumenue. Pemenue
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
WHTEpIIpETALNS
CHUCTEMBI yPaBHEHUU

C IByMsI IEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELIEHUS] CUCTEMBI
JBYX JTUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE
SABJISIETCS JIMHEWHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TPapUUYECKUE
IPEICTABIICHUS IS PellIeHUsI U MCCJIeI0BAHUS YPAaBHEHUI
Y CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
(GhOpMYIIMPOBKH YCIOBHS 3aJ]a4H K anreOpandeckor MoJIean
NyTEM COCTABJIEHUS CUCTEMbI YPaBHEHUII; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMMTBHCH ¢ HCTOPHEN Pa3BUTUA MATEMATUKHU
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3aJ1a4 aareOpandecKuM
CII0COOOM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnosbie Yurarth, 3al1UCHIBATH, IOHUMATh, MHTEPNIPETHPOBATH
Hepasencrtsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoInosHATh NpeoOpa3oBaHusl HEPABEHCTB, HCIOJb30BATh
JInnelinble JUTs PeoOpa30BaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTh JIMHEHHbBIC U KBAJIPATHBIC HEPABECHCTBA.
C OJTHOU MEPEMEHHOU PemiaTh TMHEHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
1 UX pPEIICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINX
Cucrembl JTMHEHMHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJIHOMN MOJIYYCHHBIC PEIICHUS.
IIEPEMEHHOU U UX HN300paxkaThb pericHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelICHHE. Ha YHCJIOBOU MPSMOM, 3ANIUCHIBATH PEIIECHUE C IIOMOIIBIO
KBanpathsie CHMBOIJIOB.
HEPABEHCTBA U UX Pemats kBagpaTHBIC HEPABEHCTBA, UCITOJIb3YS
pelIEHHUE. rpaduyecKue IpeaCTaBICHHUS.
I'paduueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA MIPU PEIICHUN
WHTEPHpPETALINS pa3IMYHBIX 33/1a4, B TOM YHUCIIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIByMSI
MIEPEMEHHBIMU
OyHKIMH 16 KBagpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

bynkus, e€ rpadux u
cBoiictBa. [1apabomna,
KOOPIMHATHI BEPIITHHBI
napadoJibl, OCh

WJIIOCTPUPOBATH CXEeMATH4YECKH, 00bSICHATH
pacmoJioKeHNEe Ha KOOPIUHATHOM IIOCKOCTH rpaduKoOB

byukiuii Buga: y = kx,y = kx+ b,y = l:y = X
X
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CUMMETPHUH MapadoJIbL.

I'paduku PyHKIMA:
y =KX,
y=kx + Db,
K
y =_,
X
y = X,
y = X,
y =z,
y = |x|

y =x°,y =X,y = | x| B 3aBHCHMOCTH OT 3HAYCHUIA
K03((PHUIMEHTOB; OMMCHIBATh X CBOMCTRA.
Pacno3naBaTh KBaJpaTuuHyto GyHKIHUIO 110 popMyIIe.
IIpuBoAUTHL MPUMeEPBI KBaAPATUYHBIX 3aBUCUMOCTEM
U3 peaibHOU KU3HH, PUUKHU, TEOMETPUH.

BoIsiBasITH 1 0000111aTh OCOOCHHOCTH Tpadrka
KBaIpaTUYHOU QPYHKIUU Y = ax + bx+ c.

CrpouTh M N300paKaTh cXeMaTHYeCKHU rpapuKu
KBaIPATUIHBIX (PYHKITUH, 3aJaHHBIX (JOpMyIaMH BUAA
yzaxi,y=zax’+q,y=a(x+p)y=ax’+bx+c.
AHAJIM3UPOBATH M MPUMEHSITh CBOMCTBA N3YUCHHBIX
GYHKIAN JUTs] BX TTIOCTPOSHUS, B TOM YHCJIE C TIOMOIITBIO

U (POBBIX PECYPCOB

Yuc1oBbIE
MOCJIE10BATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJIeI0BaTEILHOCTH.
3amanue
MOCJIEI0BATEIbHOCTH
PEKYPPEHTHOM
bopmy1oii u
dbopmyoii N-To YieHa.
Apudmernueckas u
reoMeTpuyecKas
POTPECCUH.
®opMyIIbl N-ro 4jieHa
apuMeTHYECKON U
F€OMETPUYECKOMN

OcBauBaTh U NPUMEHATH WHJCKCHBIC 0003HAYCHUS,
CTPOMTH peueBble BICKA3BIBAHUSI C CTIOJIB30BAaHUEM
TEPMHUHOJIOTHH, CBSI3aHHOH C TIOHITHEM
MOCJIEIOBATEIHLHOCTH.

AHaauzupoBaTb QopMyiy N-ro yieHa
MOCJICIOBATEIHLHOCTH WM PEKYPPEHTHYIO (HOpPMYITY

U BBIYHCJISATD WICHBI MOCIEA0BATEIIbHOCTEH, 3aJaHHBIX
3TUMU (HOpMyJIaMHU.

YcraHaBaIMBaTh 3aKOHOMEPHOCTDb B TIOCTPOCHUH

IMOoCJICAOBATCIIbBHOCTH, CCJIN BBIIIMCAHEI IICPBBIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3naBaTh apupMETHYECKYIO U TEOMETPUUYECKYIO
MIPOTPECCUHU NPU PA3HBIX CIIOCO0AX 3aaHUSI.
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IPOTPECCUI, CYMMBI
MIEPBBIX N YJIEHOB.
N3obOpaxkeHue 4ieHOB
apu(MeTH4YEeCKON 1
r€OMETPUIECKON
MPOrPECCUN TOUKAMHU
Ha KOOPAWHATHOU
IIJIOCKOCTH.
JIvHenHbIl U
3KCIIOHEHILIUAIbHbBIN
pOCT.

CI10XHBIE NPOLIEHTHI

PemaTsp 3a1auu ¢ ucnosib3oBanueM (Hopmys N-ro yjieHa
apuMeTUIECKO U TEOMETPUIECKON TPOTPECCUl, CyMMBI
HEPBBIX N YJIEHOB.

H300paxkaTh WICHBI IOCIEA0BATEIIBHOCTH TOUYKAMU

Ha KOOPJIMHATHOM TNIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJICHHI

U3 pEATbHOU KU3HU, WUTFOCTPUPYIOIINE U3MEHECHHE

B apu(hMETUUYECKON IPOrPECCUH, B TEOMETPUUYECKOM
POrpecCuy; U300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguyecku.

Pematsb 3agaum, CBSI3aHHbBIE C YUCITOBBIMU
IIOCJIEOBATEIBHOCTSMH, B TOM YHMCJIE 3a/1a4U U3 PEaIbHOU
KU3HU C UCTIOJIb30BaHUEM LIU(DPOBBIX TEXHOJIOTUI
(2JIEKTPOHHBIX Ta0JINIL, rpa)UueCcKOro KalbKyaaTopa U T.11.).
Pemathb 3a1aun Ha CIIOKHBIE IPOLIEHTHI, B TOM YHCIIE
3a/1a4 U3 peajbHOU MPAKTUKH (C UCTIOIb30BAaHUEM
KQJIBKYJISITOPA).

3HAKOMMTBHCH ¢ HCTOPHEN Pa3BUTUA MATEMATUKHU

[ToBTOpEeHue, 00001ICHUE,
CcUCTEMATH3alluA 3HAHUU

18

Yucaa u
BbIYHCJIeHHSs] (3aIHCh,
CpaBHEHUE, JIECHUCTBUS
C IEUCTBUTEIBLHBIMHA
YHCIIaMH, YUCTIOBAs
npsiMasi; TPOLICHTHI,
OTHOIIIEHHS,
MIPOTNIOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, TOJMHOKECTBO,
orepaluy HajJl MHOKECTBAMHU; MCIO0JIb30BaTh rpaduyeckoe
IPEICTaBIIEHUE MHOXKECTB ISl ONTMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PEUICHUH 3a7a4 U3 IPYTUX
y4eOHBIX MTPEAMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO 1 OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE ¢ YUCJIAMHU: HATYPAIBHOE YHCJIO,
IPOCTOE M COCTABHOE YUCIIA, IETUMOCTh HATYPaJIbHBIX
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OKpYTJICHHE,
npuOIIKEeHuE,
OLIEHKA; pelIeHne
TEKCTOBBIX 3a7a4

YHUCEeIl, IPU3HAKU EITUMOCTH, LEJI0€ YUCIIO, MOLYJIb YUCIIA,
OOBIKHOBEHHAsSI U JeCSITUYHAs APOOU, CTAHJAPTHBIN BHU]I
yucia, apu(pMETUYECKHUI KBaIpaTHIA KOPEHb.
BbInoJIHATH JeiicTBUA, CPABHUBATH M YIIOPSAA0YMBATH

apuPpMETHICCKIM YHUCIIa, MPEACTABIIATh YACIa HA KOOPIUHATHOW MPSMOH,
CIIoco00M) OKPYTJISITh YNCIIA; BHIMIOJHATH NPUKH/KY M OI[EHKY
pe3yJIbTaTa BEIYMCICHUM.
PemiaTh TeKCTOBBIE 32/1a4 apUPMETHIECKUM CITIOCOOOM.
PemiaTh npakTuyeckue 3a1a4m, coJiep>Kaliue MPOLEHTHI,
JI0JIM, YaCTH, BHIPAKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — PACCTOSIHHE, [IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOJAUTEIBLHOCTH TPYyAA.
Pa30upath peaibHbie ®KU3ZHEHHbBIC CUTYAIIUH,
(opmMyIMpPoOBaTh KX Ha SI3bIKE MAaTEMAaTHUKH,
HAXOJUTh PEIICHUE, IPUMCHSS MaTeMaTHICCKUN amnmapar,
HHTEPIPETHPOBATH PE3YIIHTAT
AJlredOpanyeckue OnepupoBaTh NOHATHUSIMM: CTEIICHb C I[ETIBIM
BbIpasKeHUsl nokasaresieM, apupMeTHIeCKuil KBaIpaTHBIA KOPECHBD,
(mpeoOpa3zoBaHue MHOT'OYJICH, ajaredpanyeckas 1po0b, TOXKIECCTBO.
anre0pandecKux BbINOJIHATH OCHOBHBIE 1€ CTBUSI: BHITIOTHITH PACUETHI
BBIpAKEHUH, 1o (popmynam, mpeoOpa3oBLIBATH 1IETBIE, TPOOHO-
JOITYCTUMBIE paIMoHaIbHBIC BEIPAKCHUS U BRIPAKCHUS C KOPHSIMH,
3HAYCHMSI) peaTM30BBIBATh PA3JI0KEHNE MHOTOWICHA HA MHOYKHUTEIIH,

B TOM YHCJI€ C UCMOJIb30BaHUEM (HOPMYIT pa3HOCTH
KBa/IpaTOB M KBaJipaTa CYMMBbI U pa3HOCTH; HAXOAUTh
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AOIIYCTHUMBIC 3HAYCHUA IICPCMCHHBIX IJIA ,ZIpO6HO-

palMOHAIBHBIX BHIPAXKEHHM, KOPHEH.
MoaeanpoBaTh ¢ TOMOIIBIO GOPMYIT peabHbIE MPOIECCH
U SIBJICHUS

DOyHKUUHA

(moctpoenue,
CBOWCTBA U3y4YEHHBIX
ynkumi;
rpadguuecKkoe perieHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBath NOHATUAMHU: QYHKIUS, TpadUK PYHKIUH,

HYJU GYHKIUH, TPOMEKYTKUA 3HAKOTIOCTOSIHCTBA,
IPOMEKYTKH BO3pacTaHusl, yObIBaHUs, HAanOOJIbLIEE U
HauMEHbIIee 3HaYeHus1 (PYHKIIHH.

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

OnepupoBaTh NOHATHSIMH IPSAMAs MPONOPLUUOHATBHOCTb,
oOpaTHasi IPOMOPIUOHATBLHOCTb, TUHEHHAS PYHKITUS,
KBaJpaTuyHas QyHKUus, napadoa, runepooia.
Hcnoab3oBaTh rpa)MKu 151 OIPEICIICHUS CBOMCTB,
IIPOLIECCOB U 3aBUCHUMOCTEN, JAJI PELICHMS 3a1a4 U3 IPyTrux
y4eOHBIX MIPEIMETOB U PEAIbHOM KU3HU; MOAETUPOBATH

C MOMOUIBIO TPa(PUKOB peabHbIE MPOLECCHI U SIBICHUS.
Bripaxkats ¢gopmyiaMmu 3aBUCMMOCTH MEK1y BEIIMYUHAMHU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«"EOMETPUS» B /-9 KNTACCAX

HOACHUTEJBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH M3 OCHOBHBIX Pa3/JEJIOB MIKOJbHOM MATEMATUKH, UMEIOIINN
CBOCH IIeNbI0 O0ECeUnTh HU3YYCHHE CBOWMCTB M Pa3MepoB (pUTyp, WX OTHOIICHUH U
B3aMMHOE pPACIOJIO)KEHUE, ONUPAETCS HA JOTMYECKYH0, JIOKA3aTEIbHYIO JIMHUIO.
[leHHOCTh, W3y4YeHUS TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
3aKJIIOYAeTCs B TOM, YTO OOydYalOIIMHCA YYUTCA TMPOBOAUTH JIOKa3aTeIbHBIC
pacCyXJ€Husl, CTPOUTHh JIOTUYECKHE YMO3aKIIOUECHHs, JIOKA3bIBaTh HUCTUHHBIC
YTBEPKJICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTDH PACCYKICHUS
«OT TPOTHBHOTO», OTIUYATh CBONCTBAa OT MPHU3HAKOB, (PopMyIupoBaTh OOpaTHBIE
YTBEPKICHUS.

BTOopoli 1IEHHOCTBIO HM3Yy4YEHUS TEOMETPHUM SIBIISIETCS HCMOJb30BAHHUE €€ Kak
WHCTPYMEHTA NPU PEUICHWH KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTPEYAIONIUXCS B peaibHOM *)u3HU. OOydaromuiics JOJDKEH HAYyYUThCA OIpPEAeUTh
reOMETPUYECKYI0 (DUTYpy, ONMHUCATh CIOBAMU JAHHBIM 4epTEX WM PUCYHOK, HaWTU
IJIOLIAAL 3€MENBHOTO y4dacTKa, PacCUUTaTh HEOOXOJIMMYIO JJIMHY ONTOBOJOKOHHOTO
Kabenst unum TpeOyeMble pa3Mephbl rapaxa Jjisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIHUTENbHAS JHHUS B HU3ydeHUU TreoMmeTpuu. Ilpu pemeHun 3amay
MPAKTUYECKOI0 XapakTepa OOy4YaroIIMCS YYUTCS CTPOUTh MaTeMaTHYECKHE MOJAENU
peabHbIX )KU3HEHHBIX CUTYyallui, IPOBOJIUTH BHIUUCIICHHUS U OLICHUBATh aJICKBATHOCTD
MOJIy4YEHHOTO pe3yJIbTaTa.

KpaiiHe BaxkHO TOMUEPKUBATH CBSI3M TEOMETPUU C JPYTHUMH  YUCOHBIMH
peIMeTaMi, MOTUBHPOBATh HCIIOIB30BaTh OMpPENENCHUsI T€OMETPUUYECKUX (Uryp u
MOHSATUH, JEMOHCTPUPOBATH MPUMEHEHNE MOTYyYEHHBIX YMEHHN B (U3UKE U TEXHHUKE.
Otu cBsi3u HamOoJiee SIpKO BUIHBI B Temax «Bekrtope», «Tpuronomerpuyeckue
COOTHOIIECHUS», «MeTon koopauHat» u «Teopema [Tudaropay.

VYuebuniii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3Jieibl
conepkanus: «I'eomerprueckue GUrypsl U X CBOMCTBaY, «3MepeHne reOMeTpUIeCKUx
BENMYMH», «JleKapTOBbl KOOpIMHATHI HA IUIOCKOCTH», «BekTtopbl», «JIBHKeHUsS
MJI0CKOCTIY, «IIpeoOpazoBaHus mog00us .

OO1iee 4YUCIO YACOB, PEKOMEHJOBAHHBIX JUJII M3y4eHHs Y4eOHOro Kypca
«I"'eometpust», — 204 yaca: B 7 wiacce — 68 yacoB (2 yaca B HeJlet0), B 8 Kjacce —
68 vacoB (2 yaca B Henenro), B 9 kiacce — 68 yacos (2 yaca B HEJCIIO).
COIAEPKXAHUE OBYUEHUS
7 KIIACC

Hauanbnbie nonsaTus reometpun. Touka, mpsiMasi, OTpE30K, Jiyd. Yroi. Bubl yrios.
BeprukaneHble M CMexHbIE yribl. buccekrpuca yria. JlomaHas, MHOTOYIrOJIbHUK.
[TapannenbHOCTh ¥ MEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa oceBoM cummerpuu. Ilpumeps
CUMMETPHUH B OKPYXKAIOILEM MHpE.

OCHOBHBIE TOCTPOEHHUS C MOMOLIBIO LUPKYJIS U TuHEKkU. TpeyronsHuk. Beicora,
MeauaHa, OMcceKTpuca, MX CBOMCTBA.

PaBHOOEpEeHHBIN 1 PABHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyrojibHUKA.
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CBolicTBa M NpHU3HAKU paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa 1 MNpPU3HAKKA NapAJUIENbHBIX MNpsAMbIX. CymMMa YIJIOB TpEYyroJIbHHKA.
BuentHue yriel TpeyroJbpHHKA.

[IpsMoyronbHblid  TpeyrodpHUK.  CBOMCTBO  ME€OuaHbl  MPSIMOYTOJIBHOTO
TPEYTOJbHHKA, NPOBEAEHHOM K runoreHyse. [Ipu3sHakum paBeHCTBa NPAMOYIOJIBHBIX
TPEYroJIbHUKOB. IIpsIMOYTOJIbHBIN TPEYTOJbHUK C YIJioM B 30°.

HepaBencTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 00JIbILIEM yIJie U O0JIbLIEH CTOPOHE TpeyroiabHUKa. [leprnenauKysp
Y HaKJIOHHasl.

I'eomeTpuyeckoe MecTo To4YeK. buccekrpuca yria u cepeAMHHbINA IEPIICHIUKYJIISAP
K OTpEe3Ky KaK F€OMETPUUECKUE MECTa TOYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacrosoKeHue
OKpPYXHOCTHM M npsMon. KacarempHas M cekymas K OKpYXHOCTH. OKpPYXHOCTBb,
BIIMCaHHAasA B yroJl. BnimcanHas u onvcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetpipéxyronpauku. [lapamnenorpamm, ero nmpusHaku M cBoMcTBa. YacTHbIe
Clly4au apajijiesiorpaMMoB (IIPsIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparnenus, €€ CBOICTBa U npu3HaKku. [IpsimoyronpHas Tpamnerusi.

Merton yaBoenust Mmeauansl. L{enTpanbHas cumMmetpus. Teopema Paneca u reopema
O MPOMOPIIMOHAIBHBIX OTPE3Kax.

CpenHue TUHUU TPEYTOJIbHUKA U Tpanenuu. [[eHTp Macc TpeyroiabHuKa.

[Tonobue TpeyroabHukoB, Kodpduuuent mnomgodbus. Ilpusnaku noxoous
TpeyroabHUKoB. [I[pruMeHeHne moao0ust Mpu pelIeHnH MPAKTUYECKUX 3aad.

CgoiicTBa 1momaaeil reoMmerpuueckux ¢uryp. Dopmynbl IS IUIOHIAAN
TpPEYroJibHUKa, TNapajienorpaMmma, pomba u Tpanenuu. OTHOIIEHWE TUIOMIAACH
MoJ00HBIX GUTYP.

Bpruncnenue 1uiomane TpPEeyroJbHUKOB W MHOIOYTOJIBHMKOB Ha KIJIETYaTOM
Oymare.

Teopema Iludaropa. IIpumenenune teopembl [ludaropa mnpu pemeHun
MPAKTUYECKUX 3a]1ay.

CuHyc, KOCHHYC, TaHI€HC OCTpPOTO YyIJla MPSMOYIOJBbHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TPUTOHOMETPUUECKUE (PYHKIIUU YTIIOB
B 30°, 45° 1 60°.

Brnucannple W LEHTpajdbHbBIE YIJIBI, YTOJ MEXKIY KacaTeIbHOW M XOpIou. YTIIbI
MEXy XOpAaMu U CeKyIUMU. BrimcanHbie 1 onmMcaHHbIE YeThIPEXYTOJIbHUKN. B3anmHoe
pacnosioxkeHue JByX OKpyxkHocTed. Kacanue oxpyxHocTeil. OOmiue kacaTenbHbIE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tanresc yrio oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXeCTBO. DOPMYJIIbI IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeopemMa CHHYCOB. PermieHue
NPAKTHYECKUX 33/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U T€OPEMbI CHHYCOB.
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ITpeoOpa3oBanue nogobus. Ilogodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BENEHUU OTPE3KOB XOpA, TEOPEMBbI O IMPOU3BEIECHUU OTPE3KOB
CEKYILUX, TEOPEMA O KBaIpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABIEHHBIE BEKTOPHI, IPOTUBOIOIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJNIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaLlUU
HaJ| BEKTOpaMu. Pa3nokeHHe BeKTopa 1O JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnuuatel  Bektopa. CkalsipHO€  NPOU3BEACHUE  BEKTOPOB,  IPUMEHEHUE
JUTSl HAXO0XKICHHSI IJTUH U YTJIOB.

JlekapTOoBbl KOOPAMHATBHI HA IUIOCKOCTH. YPABHEHUSA IIPSIMOM M OKPYKHOCTH
B KOOpAMHATAaX, NEpPEeceYeHHe OKPYNKHOCTEH M MpsMbIX. MeToJl KOOpAMHAT U €ro
IPUMEHEHUE.

IIpaBubHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpY>KHOCTH. ['patycHas u paauaHHas Mepa
yTJjla, BBIYKUCIEHUE JUIMH OYT OKpy»HocTel. [lmomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHUST TUIOCKOCTM M BHYTPEHHUE CUMMETpUH (QUryp (dJIEMEHTapHbIE
npenacrasienus). [lapamnensubiil nepenoc. [loBopor.

HNPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yiabTaThl OCBOCHHUSI NPOrpaMMbl Y4e€OHOro Kypca K KOHILY
oOyueHus B / KJacce:

Pacnio3HaBaTh WM3yueHHBIE Te€OMETpUUYECKHE (UTYPBI, ONPEACNATh UX B3aMMHOE
paCIOJIOKEHUE, H300paxaTh TEeOMETpUUecKue (UTYphbl, BBINOIHATH YEPTEKHU
[0 YCIIOBMIO 3a/aun. V3MepATh JMHEWHBbIE W YIJIOBBIE BEIWYMHBL. Pemars 3amaun
Ha BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henatb TpyOyr0 OIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peabHOM
KU3HH, Pa3MEpOB TNPUPOAHBIX OOBEKTOB. PasznmuuaTh pasmepbl 3TUX OOBEKTOB
I10 TTOPSIAKY BEJIMYUHBI.

CTpouTh YepTeKHU K TEOMETPUUECKUM 3a]a4aM.

[Tonmp30BaThCs MpU3HAKAMK PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BAaTh IPU3HAKHU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOANTH JOTMYECKUE PACCYXKICHUS C MCIOJIb30BAHUEM TI€OMETPUUECKUX
TEOpEM.

[Tonp30oBaThCs  MpU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTrOJIbLHHUKOB,
CBOMCTBOM MEJMAaHbI, MPOBEAEHHOW K THUIIOTEHY3€ MNPSIMOYTOJIbHOTO TPEYTrOJIbHUKA,
B PCILICHUU F'€OMETPUUECKUX 3a]1a4.

Onpenenary MapayIeIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE OOpa3yeT
C HUMH cekymas. Onpenenars MNapauleNbHOCTh MPAMBIX C IMOMOIIBI0 PaBEHCTBA
PaCCTOSIHUAN OT TOYEK OJHOM MPSAMOM IO TOUEK IPYTrOU MPSIMOU.

Pemate 3amaun Ha KieT4aTol Oymare.

[IpoBOWTH BHIYUCIICHHS] W HAXOJUTh YUCIIOBBbIE M OYKBEHHBIC 3HAYCHUS YTJIOB

B F'€OMETPUYECKUX 3a/1a4aX C HUCHOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB VyIJIOB, OOpa30BaHHbIX IMpPU TMEPECEYCHUH JIBYX
napajuieNIbHbIX MPAMBIX CEKyIIeH. PemaTe npakTHyeckue 3a1a4 Ha HAX0XKAEHUE YIJIOB.

Brnanerp mNOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh OIPEAEHsaTh
OHMCCEeKTPUCY yTJIa U CEPEAMHHBINA NEPIIEHIUKYIISIP K OTPE3KY Kak T€OMETpUUECKIE MeCcTa
TOYEK.
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@opMyIMpOBaTh OINpPEACICHUs] OKPYKHOCTH M Kpyra, XOpIAbl U JHaMeTpa
OKPYXXHOCTH, IIOJIb30BaTbCAd WX CBOMCTBAMH. YMETh IPUMEHATH OTH CBOWCTBA
NP pELIEHUH 3a/1a4.

BiianeTs NoHsATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOAUTh
e¢ ueHtp. [lomb3oBarbes (pakTaMu O TOM, YTO OHCCEKTPUCHI YIJIIOB TPEYrOJIbHHUKA
NIEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIEC MEPIICHIUKYISPBI K CTOPOHAM
TPEYrOJIbHUKA NIEPECEKAIOTCS B OJJTHON TOUKE.

BrageTre MNOHATMEM KacaTeIbHOM K OKpPY>XHOCTH, II0JIb30BaThCI TEOPEMOM
O NIEPIEHAMKYJIIPHOCTH KacaTeIbHON U paguyca, MIPOBEAEHHOTO K TOUKE KaCaHUs.

ITonb30BaTbCAd MPOCTEUIIMMHM I€OMETPUUYECKMMH HEPAaBEHCTBAMH, NOHMMAaTh HX
IIPaKTUYECKUNA CMBICI.

IIpoBONUTHE OCHOBHBIE T'€OMETPUYECKHE IIOCTPOCHHUS C MOMOIIBIO LUPKYJIS H
JIMHEUKHU.

[IpeameTHbIE pe3yabTaThl OCBOEHHUS MPOrpaMMbl Y4E€OHOTO Kypca K KOHILY
oOyuenwus B 8 Kjacce:

Pacnio3HaBaTh OCHOBHBIE BU/bI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, I10JIb30BATHCS
UX CBOMCTBAMHU IIPHU PEILIECHUU T'€OMETPUUECKUX 3a1a4.

[IpuMeHsTh CBOMCTBA TOUKU MEpECceUYeHUs MeAUaH TPEyroibHHKA (LIEHTpa Macce)
B PELICHUN 3a/a4.

Brnaners moHsATHEM CpeHEN JIMHUM TPEYrOJIbHUKA U TPAIlCLUH, NPUMEHATh HUX
CBOWCTBA IPU PELICHUU reoMeTpuueckux 3anad. [lonp3oBarscsa Teopemont Daneca
U TEOPEMOW O MNPONOPUUMOHAIBHBIX OTPE3Kax, MPUMEHATh WX I PEUICHUs
MIPAKTUYECKUX 3a/1a4.

[IpuMeHATh NpU3HAKU MNOJ00HSI TPEYrOJbHUKOB B PELIEHUH TIE€OMETPUYECKHX
3aj1ay.

[Tonb3oBaTbea Teopemoit Iludaropa myis  pemieHuss TE€OMETPUYECKHX U
MpakTU4ecKux 3anad. CTpouTh MATEMAaTUYECKYI0 MOJENb B NPAKTHUYECKUX 3aJayax,
CaMOCTOSITEIIbHO JENIATh YEPTEK U HAXOAUTH COOTBETCTBYIOLIUE JITTUHBI.

Biianers noHATHSAMU CUHYCA, KOCMHYCA U TAHI'€HCA OCTPOrO yIJia IPsIMOYTOJIbHOIO
TpeyrojabHUKa. 1101630BaThCSA S TUMHU MOHATUAMU ISl PELLIEHUS TPAKTUYECKUX 3a1a4.

Boruncnsate  (pa3nuyHbIMH CHOCO0AaMHU) IJIOLAAb TPEYTOJbHUKA W IUIOLIAAH
MHOTOYTOJIbHBIX (pUryp (moisib3ysich, rae HEOOXOAUMO, KalbKyJasTopoMm). [IpumeHsTH
IIOJIyYEHHBIC YMEHMS B IIPAKTUYECKUX 3a/1a4aX.

Braners mMoHATHAMM BIMCAHHOTO M LIEHTPAJIBHOIO YIUIA, UCIIOIB30BaTh TEOPEMBI
O BIMCAHHBIX yTJaX, YIJax MeXIy XopJaMu (CeKyLIMMU) U yIiie MeXAy KacaTelbHOU U
XOPJIOM ITPU PELIEHUN TEOMETPUYECKHX 3a/a4.

Bnagers T1OHATHEM OIKMCAHHOIO YETBIPEXYIOJIbHUKA, IPUMEHATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MU PELICHUN 3a1a4.

[IprMeHATh MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMAaTUYECKUE MOJCIIH
U1 3aJa4  pEAJbHOW JKU3HM M MNPOBOAUTH COOTBETCTBYIOLIME BBIUYHUCIICHHS
C IPHUMEHEHUEM IMOA0OMs M TPUTOHOMETpUU (IIOJIB3YACh, IJI€ HEOOXOAHUMO,
KAJIbKYJISITOPOM).

[IpeameTHbIe pe3yNbTaThl OCBOEHHUS MPOrpaMMbl Y4E€OHOTO Kypca K KOHILY
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oOyueHnus B 9 KJjacce:

3HaTh TPUTOHOMETPUYECKUE (DYHKLUU OCTPHIX YIJIOB, HAXOAUTH C UX MOMOUIbIO
pa3IuYHbIE AJIEMEHTHl MPSIMOYIOJBHOIO TPEYTrOJbHUKA («PELIEHHWE MIPSIMOYTOJbHBIX
TPEYroJIbHUKOBY»). HaxoauTe (¢ NOMOUIBIO  KaJIbKYyJATOpa) JUIMHBI W YIJIbI
JUTsl HETaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaTbea (popMyslaMH MPUBEIECHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISl HAaXOXJCHHS COOTHOLIEHHA MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnons30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB JUIS HAaxOXKJIEHHS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEUIEHHE TPEYTOJIbHUKOBY»), IPUMEHATh UX IPU PEIICHUU
reOMETPUYECKUX 3aad.

Bnagers noHsTHsAMH npeoOpa3oBaHHUs MOJOOUS, COOTBETCTBEHHBIX 3JEMEHTOB
no100HbIX Quryp. [lonb3oBaTbes cBOWCTBaMHU MOAOOMS MPOU3BOIBHBIX (QUTYDP, YMETh
BBIUUCIIATH JJIUHBI U HAXOAUTH YIJIbl y HOJOOHBIX (uryp. [IpumensTs cBoiicTBa nomodus
B TMPAaKTHYECKUX 33aJadax. YMETh MPUBOAUTH MPUMEpPbl NOAOOHBIX (UTYp
B OKPY’KaIOIlIEM MHpE.

[Tonb30oBaTbcad TEOpeMamMu O NPOU3BEIEHUU OTPE3KOB XOPHA, O MPOU3BEIECHUU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOPAMH, IOHUMATh UX F€OMETPUYECKUN U (PU3HYECKHUI CMBICI,
OPUMEHATh HMX B pEUIEHUU TIEeOMETPUYECKHX M (u3nyeckux 3agad. llpumeHsTh
CKaJISIpHOE MTPOM3BE/ICHNE BEKTOPOB JJI HAXO0KICHUS JIJIMH U YTJIOB.

[Tonb30BaTbCd METOOM KOOPAMHAT Ha IJIOCKOCTH, NPHUMEHATh €ro B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

BiiageTs NOHATHSME NPABUJIBHOIO MHOTOYT'OJIBHHUKA, JIMHBI OKPYKHOCTH, JUIMHBI
JIyTU OKPY>KHOCTH M PaJUaHHON MEpBbI yIJla, yMETh BBIYUCIATH IUIOIIAAL KPyTra U €ro
yactell. [[puMeHATh NOJyYEeHHbIE YMEHUS B IPAKTUYECKUX 3a4a49ax.

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (QUTYDP, TPUMEHSTH ABUKEHUSI IIOCKOCTH
B IIPOCTEUIIUX CITyYasX.

[IpuMeHATh MoTy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJIENH
JUIsL  3aja4  peajbHOM JKM3HU U NPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TpUMEHEHUWEM TMoAo0Hus U TPUTOHOMETPUYECKHX (YHKIUH (MOJIB3YysACh, TliE
HEO0O0XO0IMMO, KAIBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue paznena |KonnuecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIMUXCS

(TembI) Kypca 4acoB COZIEpKaHUE
[Ipocrerimme 14 IIpocrerimmue DopMyJIMPOBATH OCHOBHBIC TTOHITHUS U OIIPEIICIICHHUS.
reoMeTpuyeckue GUrypsl u r€OMETPUYECKHUE Pacno3naBaTth HU3ydeHHbIE TEOMETPUUECKUE (DUTYDHI,
UX cBOWCTBA. M3mepeHue OOBEKTHI. OIpeAeATh UX B3aMMHOE PACIIOJI0KEHNUE, BHIMOJIHATH
FEOMETPUYECKUX BEJIUYNH MHOroyroJjapHuK, YepTEXK IO YCIOBUIO 3aa4H.
JIOMaHasl. IIpoBoauTH NIPOCTEUIIINE IOCTPOCHUS C IIOMOILBIO LIUPKYJIS

CMexHbIE U
BEPTUKAJILHBIC YTJIBI.
Paborta

C IPOCTEUIITUMHU
yepTeKaMHu.
N3Mepenune TMHEHHbIX
Y YTJIOBBIX BEJTUYHH,
BBIYUCJICHHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepsATH TMHEWHBIE U YTIIOBBIE BETUYUHBI T€OMETPUUECKUX
Y IPaKTUYECKUX OOBEKTOB.

Onpenensith «Ha rja3» pa3Mepbl pealbHbIX 00bEKTOB,
NMPOBOAUTH IPyOyIO OLICHKY X Pa3MEPOB.

Pemarts 3a1aun Ha BBIYUCIICHUE JUTMH OTPE3KOB U BEJIMUUH
YTJIOB.

Pemarts 3a/1aun Ha B3aUMHOE PacIOJIOKEHHE
reOMETPUICCKHUX (DHUTYD.

IMpoBoauTh KIacCUPUKAINIO YTIOB, BBIYHCIATH
JIMHEWHBIC U YTJIOBbIE BEJIMYUHBI, IPOBOAUTH
HEO0OXOMMBIC JOKA3aTeIbHBIE PACCYKICHUS.
3HAKOMUTBCS € HCTOPHEN PA3BUTHS T€OMETPUU

TpeyroinbHUKu

22

IToHnsiTEe O paBHBIX
TPEYrOJIbHUKAX U

Pacno3zHaBaTth 1apel paBHbIX TPEYTOJbHUKOB Ha TOTOBBIX
yeprexkax (C yKka3aHUEM IMPU3HAKOB).
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IIEPBUYHBIC
IIPEICTaBIICHUS

0 paBHBIX (hUTypax.
Tpu npusHaka
paBeHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOWCTBO MEMaHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
IIPOBEIEHHON

K TUIIOTEHY3E.
PaBHOO€epEeHHBIE U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
PaBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencta

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIBHUK C YTIIOM

B 30°

BbiBoauTh ciieicTBYS (PaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
D®opMyIHPOBATH OINPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJMaHbl TPEYTOJIbHUKA; CEPEAMHHOTO MEPIEHINKYISIpa
OTpE3Ka; epuMeTpa TPEyroabHUKA.

®opMyJIMpPOBATH CBOICTBA U MPU3HAKH PaBHOOEAPEHHOTO
TPEYTOJIbHUKA.

CrponTs yepTexy, pemaTh 3aJa4M C [IOMOIIBIO
HAaXOKJEHUS PaBHBIX TPEYTOJIbHHUKOB.

IIpuMeHsATh NPU3HAKH PABEHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB B 33/1a4ax.

Hcnoan3oBath LU(PPOBBIE peCcypChl 1JIA MCCAEA0BAHUS
CBOMCTB U3y4aeMbIX QUryp.

3HAKOMUTBCS ¢ HCTOPHUEN PA3BUTHS T€OMETPUN
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[TapannenbHbie OpsSIMBIE, 14 [TapannenbHbie D®opMyJIHPOBATH MOHATHE [TAPAJUICIBHBIX IPSIMBIX,
CyMMa yIJIOB TPEYTrOJIbHUKA NpsIMbIE, UX CBOMCTBA. | HAXOAMTb IIPAKTUYECKUE IPUMEPHI.
Hakpecrt nexammue, M3yuaTh cBOWCTBa yIJIOB, 00pAa30BAHHBIX MPU NIEPECEUECHUH
COOTBETCTBEHHBIE U napajuiebHbIX OpSIMbIX cekyluei. Ilposoautn
OJIHOCTOPOHHUE YTJbl, | JA0Ka3aTeJbCTBA IMAPAUIETbHOCTH JIBYX MPSMBIX C TOMOLIBIO
oOpa3oBaHHbBIE YIJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH 3TUX MPAMBIX
IIpY [IEPECCYCHUN TPEThEU NPSIMOM.
napasuiesIbHbIX Bbr4ucJasaTs CyMMy yIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
OPSIMBIX CEKYLIEH). Haxoautp unciioBbsle 1 OyKBEHHbIE 3HAUEHUS YTIIOB
[Tpu3Hak B TEOMETPUYECKHUX 33/1a49aX C UCIIOJIB30BAHUEM TEOPEM
HapajyIeIbHOCTH 0 CyMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYT OJIbHUKA.
IPSIMBIX YEpPE3 3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU
PaBEHCTBO PaCCTOSTHUI
OT TOYEK OJHOHU
MPSIMOU 10 BTOPOU
PSAMOM.
Cymma yrioB
TPEYrOJIbHUKA.
Buemnue yribl
TPEYroJIbHUKa
OKpy HOCTb U KPYT. 14 OKpyX HOCTb, XopJia 1 | DOpMYJIHPOBATH ONpPeAeJIeHNsI: OKPY>KHOCTH, XOP/IbI,
['eomerpruueckue JAAMETP UX CBOMCTBA. | JHAMETpa U KacaTelabHOU K OKpyx)HOCTH. M3yuaTh nx
OCTPOEHUS KacarenbHas CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEHKHU.
K OKPY>KHOCTH. UccaenoBathb, B TOM YUCIIE UCTIOJIB3YS HU(POBbIE
OKpyX HOCTb, pecypchl: OKPYKHOCTb, BHUCAHHYIO B YTOJ; HEHTP

BIIMCaHHAA B YT'OJI.

OKPYHOCTH, BIIMCAHHOW B yT'0JI; PABEHCTBO OTPE3KOB
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ITonsatue o I'MT,
MIPUMEHECHUE

B 3a/1a4ax.
buccekrpuca u
CEpPEIMHHBIN
NEePHIEHIUKYIISIP
KaK T€OMETPUUECKHUE
MecTa TOYEK.
OKpyX HOCTb,
OMMCaHHas OKOJIO
TPEYTOJIbHUKA.
OKpyX HOCTBb,
BIIMICAHHAs

B TPEYTOJIbHUK.
[Ipocrenmme
3a/1aun

Ha MOCTPOCHHE

KacaTeJIbHBIX.
HUcnoab3oBats Metoxa 'MT miis nokazarenscTa TeopeM

0 TepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIIECHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoupio ['MT.

OBJaaeBaTb NOHATHUSIMHU BIOUCAHHOU W OIIMCAaHHOM
OKPYKHOCTEUN TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPYKHOCTEM.

PemiaTs OCHOBHBIE 32124 HA NIOCTPOECHME: YIJIa, PABHOI'O
JTAHHOMY; CEpEIMHHOI0 NEPIECHINKYIISAPA JaHHOTO OTPE3KA;
MPAMOM, TPOXOJAIIEH YepPe3 JaHHYIO TOUKY U
NEPHEHANKYIIPHON TAaHHOMW MPSMOM; OUCCEKTPUCHI TAHHOTO
yIJIa; TPEYroJIbHUKOB

10 Pa3JINYHBIM JIEMEHTAM.

3HAKOMUTBCS ¢ HCTOPHUEN PA3BUTHS T€OMETPUN

[ToBTOpEeHuUE, 0000IICHNE 4 IToBTOpEHUE U Pemarts 3a1a4m Ha MIOBTOPEHUE, UIUTIOCTPUPYIOIINE CBI3H
3HAHUU 00001IIeHNE OCHOBHBIX | MEXKIY PAa3IMYHBIMHU YaCTSIMH Kypca
MMOHATUMN U METOJI0B
Kypca / Kjiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC
Haumenosanue paznena | Kommuectso OcHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YJarOIINXCS
(TemnI) Kypca 4acoB CoJIepKaHue

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskats 1 HAXOAMTH Ha YEPTEkKAX
IIPU3HAKHA U CBOMCTBA. | YETBIPEXYTOJIBHUKH PA3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONIPeEAEJIeHHs: TapaIeIOrpaMma,
[apajuIeIorpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuuu, paBHOOOKOM
(IpAMOYTOIBHUK, TpaIeuny, NPSIMOYTOJIbHON TPAELUN.
poMO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BATh IIPH PELICHUH 32124
IIPU3HAKK U CBOMCTBA. | NMPU3HAKH U CBOMCTBA: NApaJlIeIOrpaMma,
Tpanenns. IpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpaneluu, paBHOOOKOM
PaBHOOOKas 1 Tpaneuuu, NpsAMOYTOJIbHOUN TpaIreluH.
PSIMOYTOJIbHAs IIpuMeHsATh MeTOA YIBOECHUS MENAHbI TPEYTOJIbHUKA.
Tparenuu. Hcnonb3oBath UPPOBBIE pECYPCHI ISl UCCIEIOBAHUS
Meton yiBoeHUSA CBOWCTB M3y4aeMbIX (PUTYP.
MEUaHBI. 3HAKOMUTBHCS C MCTOPHMEN Pa3BUTHS TE€OMETPHUH
IenTpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBoaAMTH MOCTPOEHMS C IIOMOIIBIO LIUPKYJIS U JIMHEUKH

0 MPOTMOPIIMOHATBHBIX
OTpe3Kax, MoJJ00HBIC
TPEYTOJbHUKU

Teopema

O TTPOTIOPIIUOHATIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJbHUKA.

¢ ucnonb3zoBanue Teopemsl Dajieca U TEOPEMBL

O NPOIOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10KA3aTENBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpaneuus, €€ cpeHsA
JIMHUS.
[IponopunroHanbHbIE
OTPE3KHU.

IenTp macc

B TPEYTOJIbHHKE.
[ToxoOubIE
TpeyroJibHUKU. Tpu
MIpU3HaKa MO00Ms
TPEYTOJIbHUKOB.
IIpumenenue
moaoous

IIPU PEUICHUHN
MPAKTUYECKUX 3a]1a4

CBSI3b C LICHTPOM Macc, HAXOAMTh OTHOIIICHUE, B KOTOPOM
MEMAHbI ICIATCS TOYKOHW UX ITePeCeUeHUsI.

HaxoauTth 11o100HbIE TPEYTOJBHUKH HA TOTOBBIX YePTEKaX
C YKa3aHHEM COOTBETCTBYIOIIMX PH3HAKOB ITOA00HS.
Pemathb 3a7a4u Ha MMOJ00HBIC TPEYTOJBHUKH C TIOMOIIIBIO
CaMOCTOSITEIIEHOTO TIOCTPOCHUS YePTSIKEH U HAX 00K ICHUS
0JTOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTH T0KA3aTEJIBCTBA C UCITOJIE30BAHUEM
MPU3HAKOB MOJ00US.

Jloka3pIBaTh TPU NPU3HAKA ITO00MS TPEYTOJIHLHUKOB.
IIpuMeHSITH MTOJTyYCHHBIC 3HAHWS TIPU PEIICHUH
TCOMETPHUYSCKUX M MPAKTUICCKUX 3a]1ad.

3HAKOMHTBCS C HCTOPHEN pa3BUTHS T€OMETPHUH

[Imomans. Haxoxxnenue
TUIOIIAIEH TPEYTOJILHUKOB
1 MHOTOYTOJIBHBIX (PUTYD.
[Tnomaau mogo0HBIX hUTYP

14

CBoiicTBa IIoIaaeH
F€OMETPUYECKUX
uryp.

dopMyibl

JUTS TIOIIATH
TPEYTOJIbHUKA,
napajsiesorpaMmma,
Tpaneuuu.
Brruucienue
IJIOIIAZIEN CIIOKHBIX

dburyp.

OgyazeBaTh NEPBUYHBIMY NpPeACTABIEHUAMH 00 001IeH
TEOPUH TIIOMIAIU (MEphI), (POPMYITUPOBATH CBOWCTBA
IUIOINAM, BBISICHATH UX HATJISIAHBINA CMBICIL.

BeiBoauTh GOpMYIIBI IUIONIAM TapaIeIorpaMMma,
TPEYroJbHHUKA, TPAneuu U3 GOpMyJIbl IUIOLIAAN
NpsIMOYTOJIbHUKA (KBaJpaTa).

BbIBOAMTH ()OPMYJIBI IJIOMIAAH BBITYKJIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 JUArOHa N U YToJl MEX1y HUMH.
HaxoauTs miomaan Guryp, nu300paxEHHbIX Ha KIIETYaTOU
OyMmare, HCIoOJIb30BaTh pazoueHue (GUrypbl Ha 4acTu U
NOCTPanBaHMUE.
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[Tnomanu ¢uryp

Ha KJIeT4aToi Oymare.
IInomanyu mogo00HBIX
duryp.

3amaun

C TIPAKTUIECKUM
COJIEp>KaHUEM.
Pemenue 3agau

C TIOMOIIBI0 METO/1a
BCITOMOTaTeJIbHOM
IO N

Pa30upaTs npuMepbl HCTI0JIB30BAHKS BCIOMOTATEIbHOM
IJIOIA/IU JIJISl PEIICHUSI TEOMETPUYECKUX 3aay.
HaxoauTsp miomaay mogoOHbIX GUTyp.

BoruucjasaTs iomaan pa3IndHbIX MHOTOYTOJIBHBIX (DHUTYD.
Pematsb 3agauM Ha IJI0IIA/1b C MPAKTUYECKUM
COZIEP/KAHUEM

Teopema [Tudaropa u
HayaJia TPUTOHOMETPUHU

10

Teopema I[udaropa, n
€€ MPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKUIHNA OCTPOTo
yTiia NpsSMOYTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHS

B MIPSIMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOKJIECTBO

Hoxka3biBaTh Teopemy [Iudaropa, ncnoap3oBarsb e¢

B IPAKTUYECKUX BBIYUCIICHUSX.

DopMyJIMPOBATH ONPEIECICHHUS TPUTOHOMETPUYECKUX
(GyHKUUKA OCTPOTO yria, HPOBEPATh UX KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLIEHUS

B IPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOILIEHUS MEKIY CTOPOHAMH B
NPSMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yriiaMu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GopMyJsibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO ISl HAXOXKICHUS
COOTHOIIEHUHN MEXAY TPUTOHOMETPHUUECKUMH (DYHKLIHUAMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATH TOTyYeHHbIE 3HAHUS U YMEHUS ITPU PELIEHUU
NPAKTHYECKUX 3a/1a4.

3HAKOMMTBCS C HCTOPH el Pa3BUTHS T€OMETPUU
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YTIIBl B OKPY’KHOCTH.
BriucanHble 1 ONMCaHHBIE
YETHIPEXYTOJIbHUKHY.
KacarenpHbie

K OKpykHOCTH. Kacanue
OKPY>KHOCTEHN

13

Bnucannbie u
LEHTPAJIbHBIEC YTJIbI,
YTOJI MEXKTY
KacaTeJIbHON 1
XOPAOM.

Yrael Mexay
XOpAaMu U
CEeKYIIUMHU.
Bnucannbie u
OIMCAHHBIC
YETBIPEXYTOIBHUKH,
WX MIPU3HAKHU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIpY PELICHUU
r€OMETPUUIECKUX
3aja4.

Bzaumnuoe
PacMoJIOKEHUE JBYX
OKPYXHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

®opMyJIMPOBATh OCHOBHBIE ONPECIICHUS, CBSI3aHHBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, EHTPAJIbHBIN YroJI).
HaxoauTh BIHMCaHHbBIE YTIIbl, OMUPAOIIMECS HA OAHY JYTY,
BBIYMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C MOMOIIbIO TU(POBBIX
pPECYpPCOB, BIIMCAHHBIE U OIIMCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJMTB X CBOWCTBA U MPU3HAKHU.

Hcnoab3oBaTh 3TH CBOMCTBA U IPU3HAKH [IPU PELLICHUN
3a1a4y
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[ToBTOpEeHue, 00001ICHIE 4 [ToBTOpEHUE PemaTthb 3a1a4u Ha TIOBTOPEHHUE, HJUTFOCTPUPYIOIITNE CBSI3U
3HAHUH OCHOBHBIX TIOHATHA U | MEXIY Pa3IUIHBIMU YaCTSAMHU Kypca
METOJOB KypCOB 7 U 8
KJIaCCOB, 0000IIeHHE
3HAHUU
OBILEE KOJIMYECTBO 68
YJACOB I10 ITPOIT'PAMME
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9 KUIACC
Haumenosanue paznena | Kommuectso OcHoBHOE OCHOBHBIE BHJIBI JICATEIBHOCTH 00YJarOIINXCS
(TemnI) Kypca 4acoB coJiepKaHue
Tpuronometpus. Teopemsl 16 Onpenenenue DopMyIMPOBaThH ONpeeseHUs TPUTOHOMETPUYECKUX
KOCHUHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMH TYIBIX U IPSIMBIX YTJIOB.
PeleHne TpeyroJpsHUKOB ¢yuknuii yriaos ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
1o 180°. ®opmyiibr (c paguycoM ONMCAaHHOW OKPYHOCTH).
IPUBEIECHHUS. BoiBoauThH GOpPMYJIBI /151 BBIYUCICHUSA TLUIOMIAAEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHUEM TCOPEM TPUTIOHOMETPHUH ((bOpMy.]Ia
TeopeMa CHHYCOB. IUIOIIAJHN TPEYTOIbHUKA YEPE3 IBE CTOPOHBI M YTOJl MEXKLY
Pemenue HUMH, (popMyJa IIIOIIAJAN YETHIPEXYTOIbHUKA YEPE3 €ro
TPEYTOJbHUKOB. AruaroHajin u yroj MCxay HI/IMI/I).
I[IpakTuueckoe Pemiath TpeyroabHUKH.
IpUMEHEHNe PemaTp mpakTuyeckue 3ajiauu, CBOIAIIMECS
JIOKa3aHHBIX TEOPEM K HaAXOXKJACHHIO PA3JIMYHBIX 3JICMCHTOB TPCYIrOJIbHUKA
[IpeoOpa3zoBanue nogoous. 10 [Tonsitue OcBauBaTh NOHATHE NTPEOOPA30BAHUS TOI00US.
Metpuueckue 0 IpeoOpa3zoBaHuU HccaenoBath OTHOIIEHHUE TUHEHHBIX JIEMEHTOB (DUTYP
COOTHOIIEHUS noaoous. pu npeodpa3oBaHUU OI00US.
B OKPYKHOCTH CoOTBETCTBEHHBIE HaxoauTs npumepsl No100Hs B OKpYKarOIIeH
AJIEMEHTHI IOJIOOHBIX | JEHCTBUTEIBLHOCTH.
dburyp. BbIBOAUTH METPUYECKUE COOTHOLIEHUSI MEXKIY OTpE3KaMu
Teopema XOpJ, CEKYIIHUX U KacaTeIbHbIX C UCIOJIb30BAHUEM

0 MPOU3BEIICHUHN
OTPE3KOB XOPJ,
Teopema

BIIMCAHHBIX YTIJIOB U HOI[O6HBIX TPCYT'OJIbHUKOB.
Pemarn IrCOMCTPHUYCCKUC 3a/1a41 U 3a/1a41 U3 peaanofI
ZKHW3HHU C UCIIOJIB30BAHUEM HOI[O6HBIX TPCYTrOJIbHUKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PEIICHUU
FEOMETPUUECKUX
3aJ1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHHE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOPa
Ha YUCJIO.
DOU3NYECKU 1
r€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUJTUHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
IPOU3BEJICHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIeJ0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cusa) CMbICIIbI BEKTOPOB.

3HaTh onpeneseHust CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpa Ha YUCIIO, HCCJIe0BATH
F€OMETPUYECKUNA U (PU3UYECKUI CMBICIIBI 3TUX ONEPALIHA.
Pemiatb reomeTpudeckue 3a1a4u C UCIIOIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKAIIPHOE POU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

Boryucasitb CyMMy, pasHOCTb U CKaJIIPHOE IPOU3BEACHNE
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHATH CKaISIPHOE TPOU3BEACHUE T HAXO0XKIACHUS
JUIMH U yTJI0B
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IPUMEHEHUE
JUISL HAX 02K ICHUS
JUIH U YTJIOB.
Pemenue 3anay

C ITOMOIIBIO BEKTOPOB.
[IpumeHneHne BEKTOPOB
JUISL PELLIEHUS 3a/1a4
busuku

JlexapTOBBI KOOPAMHATHI
Ha IIOCKOCTH

JlekapTOBBI
KOOPJIMHATHI TOUYEK
Ha MJIOCKOCTH.
YpaBHEHUE NPSIMOIA.
YpaBHeHue
OKPYXHOCTH.
Koopannatel Touek
[IEPECEUCHHUS
OKPYXXHOCTH U
IIPSIMOM.

Meton koopauHaT
P pEeLIEHUU
reOMETPUYECKHUX
3a/1a4, NPaKTUUYECKUX
3aaa4

OcBauBaThb NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BbIBOAMTH ypaBHEHHUE NIPSIMOM U OKPYKHOCTU. Bbl1easiTh
MOJIHBIN KBaJIpaT JJIs HAXOKJIEHUS LIEHTpa U pajguyca
OKPYKHOCTH 110 €€ YPAaBHEHUIO.

PemaTp 3aqaum Ha HAXOXKJIEHUE TOUYEK NIEPECEUCHUS
IOPSIMBIX U OKPYXKHOCTEH C IIOMOIIBI0 METOAA KOOPAUHAT.
Hcnoan3oBaTh CBOWCTBA YIIIOBOTO KO3 GUIIMEHTA TTPSMOA
IIPYU PELIEHUH 3a]a4, JIs1 ONIPEIEIICHHS PACIIONIOKEHUS
IIPSIMOM.

IIpuMeHsATh KOOPANHATHI IIPU PEILIEHUN T€OMETPUUECKUX U
IPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MaTEMATUYECKUX
MOJIeNIel peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IHonb30BaThest U151 MOCTPOEHUS U UCCIEAOBAHNN
M(POBBIMU pecypcami.

3HAKOMHMTBHCH ¢ HCTOPUEH Pa3BUTUSA TEOMETPUU
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[IpaBuibHBIE
MHOT'OYTOJIbHUKH.
JlmmHa OKpy»XKHOCTH U
IJI0IIAIb KPYTa.
Brrancienue miomanein

[IpaBunbHBIE
MHOTOYTOJIbHUKHU.
Yucao n. JInuna
OKPY’KHOCTHU, JyTH
OKPY’KHOCTH.
Panuannas mepa
yTia.

[Lnomans kpyra,
CEKTOpa, CETMEHTA

®opMyIMPOBATH OINPECICHUE MPABUILHBIX
MHOTOYTOJIbHUKOB, HAXOAUTb UX 3JIEMEHTHI.
IHo1b30BaTHCSI TOHATUEM JJTMHBI OKPYKHOCTH, BBEIEHHBIM
C TIOMOLIBIO NMPABUIIbHBIX MHOTOYTOJIbHUKOB, ONPeleIATh
YUCJIO T, JUVIMHY OyTU U PaJUaHHYI0 MEpPY yria.
IIpoBoauTh Mepexoa OT pauaHHON MEpHI yIiia

K FPalyCHOM ¥ HA00OPOT.

OnpenensiTh IIOMAAb KpyTa.

BoiBoauth ¢gopMyJibl (B rpaJyCHON U pauaHHON Mepe)
JUTSL ITUH IYT, TUTOIIA/IE CEKTOPOB U CETMEHTOB.
Boruncasars miomany GUryp, BKIFOYAIOMIMX JIEMEHThI
OKPYKHOCTH (Kpyra).

Haxoauts miomaau B 3a1a4ax peajibHON KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsgTue o nBMKEHUN
TIOCKOCTH.
[TapamienbHbI
IIEPEHOC, ITOBOPOT
[Ipumenenue

IIPU PEIICHUH 3a7a4

Pa30upars npuMepsl, WILTIOCTPUPYIOLINE MOHSATHS
JIBUKEHUS.

DopMyJIMPOBATH OIPEICICHUS NTapaJIEIBbHOIO IIEPEHOCA,
II0BOPOTAa U OCEBOM CUMMETpUU. BBHIBOAUTH UX CBOMCTBA,
HAXOAMTh HEIOJABUKHBIEC TOUKH.

HaxoauTs 1IEHTPHI U OCH CUMMETPHI MPOCTEHIHX (Uryp.
IIpumeHsiTh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa30ouparh MpUMeEpHI).
Hcnoab30BaTh 11 MOCTPOEHUS U UCCIEN0BAHNN

U poBBIE peCcypChbl

[ToBTOpEHUE, 00001ICHUE,
CUCTEMATH3aIUs 3HAHUU

IToBTOpEHHE
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUSAIMHU: UTYpPA, TOUKA, IPMasi, yroJ,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 PABHOCTOPOHHUI
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METOJI0B KypcoB 7—9
KJaccoB, 00001IeHEe
Y CHCTEMaTU3alus
3HAHUMU.
[Ipocrenmue
r€OMETPUYECKHE
burypsl u ux
cBoiicTBa. U3mepeHue
F€OMETPUYECKUX
BEJINYMH.
TpeyroJbHUKH.
[TapamnensHble 1
IIEPIICHIUKYJISIPHBIE
MpsIMBIE.
OKpy»XHOCTB U KpYT.
I'eomeTpuueckue
MIOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Brninucanueie n
OTIMCaHHBIE
OKPY’KHOCTH
MHOT'OYT'OJIBHUKOB.
[Ipsimast u
OKPY>KHOCTB.
YeThIpEXyTronbHUKH.
Briucanusie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEMAHA,
OMCCEKTpHUCa U BBICOTA TPEYTOJIbHUKA, TAPAJLIEIIOrPaMM,
pOMO, IPSAMOYTOJIBHUK, KBaIpaT, TPAINlEUUs; OKPY>KHOCTb,
KacaTelbHasl, paBEHCTBO U 1MoAo0ue Quryp,
TPEYTOJIBHUKOB; MTAPAJUIEIIBHOCTh U NEPIEHANKYJIISIPHOCTD
IPSAMBIX, YTOJI MEXKIY NPSAMBIMH, CAMMETPHUS OTHOCUTEIIBHO
TOYKH U MPSMOW; JNINHA, PACCTOSHUE, BEJIUYMHA YTJIa,
IJI0IA b, [IEPUMETP.

Hcnoab3oBarh (popMyJibl: IEpUMETpa U IJIOLIAIN
MHOI'OYTI'OJIBHUKOB, JUIMHBI OKPY?KHOCTH Y IUIOLIAAU KPyTa,
00BbEMa MPSAMOYTOJIBHOTO Mapalieenunesa.
OnepupoBaTh NOHATHAMM: NIPSIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, BEKTOP; HCIOJIb30BATh 3TU IIOHATHS IS
NIPEACTABIICHUS TAHHBIX U PEIICHUS 3a/1a4, B TOM YHCJIE

U3 JPYrUX Y4eOHBIX MPEIMETOB.

Pemiath 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUH,
WJUTFOCTPALIMIO CBA3EH MEXKIY Pa3JIMUYHBIMU YaCTAMH Kypca.
BeiOMpaTs MeTOx I pEeLICHNs 3aa4H.

Pemarsb 3a1a4M U3 NOBCEIHEBHOM )KU3HU
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U OMHMCAaHHbIC
YETBIPEXYTOJILHUKH.
Teopema ITudaropa u
Havana
TPUTOHOMETPHH.
Pemenue oOmux
TPEYTOJIBLHUKOB.
[IpaBusnbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
MJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpus.
[Inomans.
Brruncnenue
rontaaei. I momaan
No00HBIX QUTYP.
JlekapToBbI
KOOpJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TIOCKOCTHU

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

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

MNOACHUTEJIBHAS 3AIINCKA

B coBpemeHHOM LM(POBOM MUpPE BEPOSITHOCTh U CTAaTHCTHUKA MPHUOOPETAIOT BCE
0O0JIBIIIYIO 3HAYMMOCTh, KaK ¢ TOYKU 3pEHUS PAKTUYECKUX MTPUIOKEHUH, TaK U UX POJIU
B 00pa3oBaHuM, HEOOXOAMMOM KaXKIOMY 4enoBeKy. Bo3spacraer uumcino mnpodeccuii,
IpU OBJIAJECHUH KOTOPHIMH TpeOyeTcs Xopomas 0a3oBas MOJArOTOBKAa B 00JacTH
BEPOSITHOCTH M CTATUCTHUKH, TaKasi MOJrOTOBKA BayKHA JIJIs1 IPOJOJDKEHUSI 00pa30BaHus U
JUISL YCTICTIIHOM MPO(eCCHOHATBHON Kapbephl.

Kaxx11p1i1 4esioBeK MOCTOSIHHO TPUHUMAET PEIICHHUS HA OCHOBE HMEIOLIUXCS Y HETO
TaHHBIX. A i1 0OOOCHOBAaHHOTO TPHUHATHS PEIICHHsS B YCIOBUAX HEAOCTaTKa WIU
n30bITKa HWHGOPMAMU HEOOXOJUMO B TOM UHCIE XOpOIIo Cc(HOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

HIMeHHO 103TOMY OCTpPO BCTajla HEOOXOAUMOCTh CPOPMHUPOBATH Y 00yUaIOIIUXCS
(YHKIIMOHAJIBHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0O B C€0sl B KaueCTBE HEOTHEMJIEMOM
COCTaBJISIFOLIEH yMEHHE BOCIPUHUMATh U KPUTHUYECKH AHAJIU3UPOBATH MH(OpPMALHIO,
IPEJCTaBICHHYIO B pa3IMUHbIX (pOpMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTIHX
pEeabHBIX MPOLECCOB U 3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIE
paCYETHL.

3HAKOMCTBO B Y4YEOHOM Kypc€ C OCHOBHBIMH NpPHHIMIAMH cOOpa, aHajau3a H
NPEACTABICHUS] JAHHBIX W3 pPa3IUYHbIX cep KU3HM OOIllecTBa M TOCYAapCTBA
npuoOuiaeT oOydalluxcs K OOMIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKM pPAa3BUBA€T HAaBBIKM OpraHU3alMM Mepedopa W MojAcY€Ta 4YHUCia
BApUMAHTOB, B TOM YHUCJI€ B NPHUKIAJHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH TEOpPUH
rpadoB co3maér maremMaruueckuil (QyHaamMeHT Uil (OPMHUPOBAHMS KOMIIETEHUUN
B obnmactTy WHPOPMATHKU M HUPPOBBIX TeXHONOTHWHA. [Ipy W3ydyeHWUM CTATUCTUKH U
BEPOATHOCTH OOOTAlIaOTCsl MPEACTaBICHUS OOYYaroIIMXCS O COBPEMEHHOM KapTUHE
MHUpPa U METOJaxX €ro MCCIeNOBaHMs, (OPMUPYETCS MOHUMAHHUE POJIM CTATUCTHUKU Kak
UCTOYHUKA COLMAIBHO 3HAUMMON MHGOpMAUMU U  3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOATHOCTHOT'O MBIIIJICHUSI.

B cooTBeTcTBUU C JaHHBIMHU LIENSMU B CTPYKTYpe IpOrpaMMbl y4eOHOTrO Kypca
«BeposTHOCTP U CTaTHCTHKA» OCHOBHOTO OOIIET0 00Opa30BaHUS BBIJECICHBI CICAYIOIINE
coJiepkaTesibHO-MeTonuueckue JuHuu: «lIpeacraBieHne NaHHBIX W omHUcaTeNbHAs
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOMHATOPUKNY, «BBeleHHe B TEOpHIO
rpadoBy.

Conepxxanne nuHun «lIpencraBieHre AaHHBIX M OMNMCATENIbHAS CTATUCTHUKA»
CIIY’)KUT OCHOBOM 1J11 (pOpMHUpPOBaHUSI HABLIKOB paOOThI ¢ MH(POpMALMEH: OT YTEHUS U
UHTEpIpeTalui WHPOpPMAIMN, MPEICTAaBICHHOW B TaOiWIax, Ha JauarpamMmax u
rpadukax, 10 coopa, IpeICTaBICHUs U aHAJIM3a JAHHBIX C MCIOJIb30BAHUEM
CTAaTUCTUYECKUX XapaKTEPUCTUK CpPEeOHUX M pacceuBaHus. Pabotas c JaHHBIMW,
oOyJaroluecsi ydaTcsi CUYUTBIBATb M HUHTEPIPETUPOBATh JAHHBIC, BbIIBUraTh,
apryMEHTHPOBATh U KPUTUKOBATH MPOCTEUIIINE THUIIOTE3bI, Pa3MBIIIATH Hal paKkTopamu,
BBI3BIBAIOIIMMH H3MEHYMBOCTh, U OIICHMBATh MX BIUSHUE HA paccMaTpUBaeMble
BEJIMYMHBI U TTPOLIECCHI.
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NHTynTHBHOE TpPEACTAaBICHUE O CIY4YallHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHAECHUWU CTaHOBHUTCS MOTHUBHUPYIOIIEH OCHOBOW JJISI U3yYECHUS
TEOpPHUU BepOsATHOCTEN. bolibilioe 3HaUeHuE UMEIOT MTPAKTUYECKUE 3aJaHus, B YaCTHOCTH
OMBITHI C KJIACCUHYECKUMHU BEPOSITHOCTHBIMU MOJICIISIMH.

[TonsiTHE BEPOATHOCTH BBOJIUTCSA KaK Mepa MPaBAOMoa00Us CIIyJaitHOTO COOBITHSI.
[Tpu n3yuenun y4eOHOTO Kypca 00ydaromnrecs: 3HaKOMSTCS ¢ IPOCTEUIITUMU METOJaMHU
BBIYUCJICHUS BEPOSITHOCTEH B CIy4allHBIX 5JKCIEPUMEHTaX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMUA HMCXOJAMU, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISAIONIMMU CTaBUTh U
pemath 6ojee CioXHbIe 3a7aun. B yueOHBIN Kypc BXOAST HadyallbHbIE MPEICTABICHHUS
O CITy4allHbIX BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYyYaroIIMXCs
C MHOXKECTBAMHU M OCHOBHBIMH OINEpPAIMSIMH HaJ, MHOKECTBAMH, PACCMATPUBAIOTCS
MpUMEpPbl TNPUMEHEHHUs] [JI1 PEUICHUs 3aJad, a TaKKe HCIOJb30BaHUS B JPYIUX
MaTEeMaTUYECKUX Kypcax U yueOHBIX MpeMeTax.

B 7-9 knaccax uzydaercs yueOHbIN Kypc «BeposiTHOCT M CTaTHUCTHKAY, B KOTOPHIi
BXOAAT pazzaensl: «lIpeacTaBieHne NaHHBIX U ONMUCATENIbHAS CTaTUCTUKAY,
«BeposTHOCTBY, «DNEeMEHTh KOMOMHATOPUKNY, «BBeneHre B Teoputo rpagoBy.

OOmiee 4MCIO YacoB, PEKOMEHJIOBAHHBIX JJIsI M3Yy4YeHHUsT Yy4eOHOro Kypca
«BeposTHOCTh M cTatrcTHKay, — 102 vaca: B 7 kiacce — 34 vaca (1 Jac B Hemelno),
B 8 kiacce — 34 yaca (1 yac B Hezmenio), B 9 kiacce — 34 yaca (1 gac B HEICIIO).

COAEPXXAHUE OBYUEHUA
7 KIIACC

[IpencraBieHre JaHHBIX B BUJE TaOJUIl, AuarpaMmm, TpadukoB. 3amoJiHEHUE
Ta0JHI], YTEHHE W MOCTPOCHUE AMarpaMM (CTOJOMKOBBIX (CTONOYATHIX) U KPYTOBBIX).
UreHnue rpaukoB peajbHBIX IMpoueccoB. V3Bnedenue nHpopmanuu U3 guarpamm u
Ta0JINL, UCTIOIb30BAHUE U MHTEPIIPETALIMS JAaHHBIX.

OnucarenpHasi CTaTHCTHKA: cpeaHee apudmeTrnyeckoe, MeauaHa, pa3Max,
HauOoJIblIIee U HaMMEHBIIIEe 3HaUeHUs1 HA0opa YMCIIOBbIX NaHHBIX. [Ipumeps! ciayyaitHoH
WU3MEHYHMBOCTH.

Cry4daliHbIN SKCTIEPUMEHT (OMBIT) U Cy4yailHOe coObITHE. BEpOSITHOCTh U YacToTa.
Posb MaJIoBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIIECTBE.
MoHeTa u urpanpHasi KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, Bepunna, pe6po. Crenenp BepiiuHbl. Yncno pédep u cymMmapHasi CTETeHb
BepuinH. [IpencraBnenue o ca3Hoctu rpada. Llenu u nukiel. [Iytu B rpadax. O0xon
rpada (3iinepoB nyth). [IpeacraBiaenue o0 opueHTUpoBaHHOM rpade. Pemenue 3anau
C TOMOIIIbIO TpadoB.

8 KUIACC

[IpencraBnenne qaHHBIX B BUE TAOIHII, TUATPaMM, TPaQUKOB.

MHO0X€ECTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Onepanuy HaJ MHOKECTBaAMHU:
oObenuHeHue, nepecedeHue, nomnoiaHeHue. CBOICTBa omepanuii HaJl MHOXKECTBAMH:
NEPEMECTUTENBHOE, COYETATENBHOE, PACHPEAEIUTENIBHOE, BKIIt0UeHUs. Mcnoib3oBaHue
rpauyueckoro MpeACTaBICHUS MHOXKECTB [Jisi OMHCAHUS peajbHbIX IPOIIECCOB U
SABJICHUH, IIPU PELICHUU 3a/1a4.
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N3mepenne paccenBaHus JAaHHbIX. JlUcriepcus M CTaHOAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHusl.

DneMeHTapHbIe COOBITUS ciydaitHOro ombITa. Ciay4aitHble coObITHS. BeposTHOCTH
coObITUH. OMNBITHI C PaBHOBO3MOXKHBIMH JJIEMEHTApPHBIMU COOBITUSIMHU. CrydalHbIN
BbIOODP. CBS3b MEXIy MaJOBEPOSTHBIMA U MPAKTUYECKU JOCTOBEPHBIMHU COOBITHSIMHU
B IIPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBa N1€pEBbEB: €IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE BUCAYEH
BEpULIMHBI, CBSI3b MEXKJy YHCIOM BEpPIIMH M 4HciioM pEdep. IIpaBuino yMHOXKEHHS.
Pemenue 3aau ¢ momolsio rpagos.

[IpotuBononoxHeie coObiThd. JnarpamMmma Diinepa. OObeAUHEHNE U TIEPECEUCHUE
coObiTnii. HecoBmecTtHble coObITHS. DOpMylia CIOKEHHS BEpPOSTHOCTEH. ¥YcioBHas
BepoATHOCTb. [IpaBmiio ymHokeHus. HezaBucumbie coObiTus. [IpencraBnenue
DKCIIEpUMEHTAa B BHJE JepeBa. PemeHue 3amad Ha HaxOXKIECHUE BEPOSITHOCTEU
C IIOMOUIBIO JEPEBa CIy4alHOr0 SKCIEPUMEHTA, JuarpaMm Juepa.

9 KUIACC

[IpencraBieHue NaHHBIX B BHJIE TAOJUL, AMArpaMM, rpaukoB, MHTEpIpETaLUs
NaHHbIX. YTeHHE U MOCTpOEHHE TabIUL, TuarpaMM, rpa)uKoB M0 PEAJTbHBIM JaHHBIM.

[lepecranoBku u Qakropuan. CoueTaHUss U YHCIO COYETAaHUU. TpeyrojabHUK
[Tackans. Pemenue 3aga4 ¢ UCOIb30BaHUEM KOMOMHATOPUKU.

I'eomerpuyeckas BeposATHOCTh. Ciy4yallHbI BBIOOp TOYKM U3  (UTYpBI
Ha IJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPY>KHOCTH.

Ucneitanne. Yenex m Heygauya. Cepust ucnbITaHui 10 nepBoro ycrexa. Cepust
ucnbeiTanuil bepaysum. BeposTHOCTH cOOBITHII B cepyu UCTIbITaHUI bepHyuiu.

CinydailHasg BeJIMYMHA W PACHPENCIICHHE BEPOATHOCTEN. MaremaTtuyeckoe
OKMJIAaHUE U nucnepcus. [IpuMepbl MaTeMaTHYECKOTO 0KMAAHUS KaK TEOPETHUYECKOTO
CPEOHEr0 3HAYCHUS BEIMYMHBL. MareMaTu4ecKoe O0XUIAAHWE U AUCIIEPCUS CIIy4arHON
BEJIMYUHBI «YHCIIO YCIIEXOB B CEPUU UCIBITAHUN bepHyum».

[TonsiTue o 3akoHe OonbImKX yncen. M3MepeHue BeposSTHOCTEN ¢ TOMOIIBIO YacTOT.
Poub 1 3HaYeHMEe 3aKOHa OOJBIINX YUCEIT B IPUPOJE U OOLIECTBE.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ybTaThl OCBOCHHUS MPOrpaMMbl y4eOHOrO Kypca K KOHILY
oOydeHus B / Kjacce:

Yutath uH(OpMaLUIO, NPEACTABICHHYI0 B Tabmuuax, Ha AMarpammax,
MPEACTaBIATh JaHHBIC B BUJI€ TAOJIUII, CTPOUTH TUarpaMMbl (CTOJIOUKOBBIE (CTOJI0UATHIE)
U KPYroBbIE€) MO0 MACCUBAM 3HAYEHUH.

OnuceIBaTh U MHTEPIIPETUPOBATH PEAIBHBIE YUCIOBBIE JAHHBIE, MPEICTABICHHBIE
B Ta0JIMIIaX, HA AMAarpammax, rpadukax.

Hcnonp30BatTh 11 ONKMCaHUs JAHHBIX CTaTUCTUYECKUE XAPAKTEPUCTUKHU: CPENHEE
apumeTrnyeckoe, Mearana, HauOOoJbIlIee U HAMMEHbIIIEE 3HAUCHUS, pa3MaXx.

HmeTs npencraBieHre O cyyailHOW H3MEHUMBOCTH Ha MMPUMEPAX 1IEH, PU3NIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEJCTaBICHUE O CTATUCTHYECKOU
YCTOMYHUBOCTH.

[IpenmeTHbie pe3yibTaThl OCBOCHHUS NPOrpaMMbl y4eOHOrO Kypca K KOHILY
oOyuenus B 8 kiacce: M3Bnekars u nmpeoOpa3oBIBaTh HHPOPMAIIUIO, MTPEICTABICHHYIO
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B BujJe TalOnuu, auarpamm, rpauKoB, MPEJICTaBIATh JaHHbIE B BHUJAE TaOJHIL,
JarpaMm, rpauKkos.

OnuchIBaTh IaHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKA3aTeNIe: CpeTHUX 3HAUCHU N
U Mep pacceuBaHus (pa3max, IUCIIEPCHs U CTAaHJAPTHOE OTKIOHEHUE).

Haxomuth 4acTOTHI YHCIIOBBIX 3HAYCHUH M YaCTOTHI COOBITHN, B TOM YHCIIC
0 pe3yibTaTaM U3MEPEHUN U HAOIOICHUH.

HaxoauTh BEpOSTHOCTH CIydalHBIX COOBITUH B OMBITaxX, 3Has BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUI, B TOM YUCJIE B ONBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonb3oBarth rpaguyeckue MOJACNIU: JIEPEBO  CIy4ailHOTO 3KCIEPUMEHTA,
JqyarpaMMsbl Diliiepa, YucaoBas npsiMas.

OneprpoBaTh MOHATHUSAMHU: MHOXECTBO, MOAMHOKECTBO, BBINOJHATH OIEPAIUU
HaJ] MHOXKECTBaMH: 00BbEIMHEHHE, TIEPECCUCHHE, JOTOTHEHUE, TEPEUUCIISITh SJIEMEHTHI
MHOJKECTB, IIPUMEHSTh CBOMCTBA MHOYKECTB.

Ucnonb3oBath rpaduueckoe MpeACTaBICHUE MHOXKECTB U CBSI3€H MEXIy HUMU
JUI. OMMCAHMS MPOLIECCOB M ABJICHHM, B TOM YHCIIE MPU PEIICHUU 33J1a4 U3 APYTUX
y4€OHBIX TPEAMETOB U KYpPCOB.

[IpenMeTHble pe3yibTaThl OCBOCHHUS NPOrpaMMbl y4e€OHOrOo Kypca K KOHILY
oOyueHus B 9 KJjacce:

N3Bnekate u mpeoOpa3oBbIBaTh MH(OpPMAINMIO, MPEICTABICHHYI0 B Pa3IMYHBIX
WUCTOYHHUKAX B BUAE TaONMIl, AuarpamMm, rpaukoB, NPEICTaBIATh JAHHBIE B BHUJE
Ta0JHILL, TMarpaMmm, rpauKoB.

Pemate 3amaun  OpraHM30BaHHBIM  IEPEOOPOM  BAPUAHTOB, a  TaKXkKe
C UCMOJb30BAHUEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonb30BaTh onucarebHbIe XapaKTePUCTUKH ISl MACCUBOB YMCJIOBBIX JTAHHBIX,
B TOM YHCJIE€ CPEITHHUE 3HAUYECHUS U MEPBI PaCCEUBaHMS.

HaxoauTh 4acTOThl 3HAYEHUN M YacTOThl COOBITHSA, B TOM YMCIE MOIb3YSCh
pe3ysbTaTamMy MPOBEAEHHBIX U3MEPEHUIM 1 HAOIOICHUH.

Haxonuth BEpOSATHOCTH CITy4ailHBIX COOBITUN B M3YUYEHHBIX OIBITaX, B TOM YHUCIIE
B OIBITaX C PaBHOBO3MOXXHBIMHU JJIEMEHTAPHBIMU COOBITUSAMH, B CEPHUSX HUCIBITAHHM
JI0 TIEPBOTO yCIIeXa, B CEPUAX UCHBITAaHUN bepHyiu.

HmeTh npencTaBiieHUE O CIIy4aHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

NMerp mnpenacraBieHue O 3aKOHE OOJBIIMX YHUCEN KakKk O MPOSBICHUH

3aKOHOMEPHOCTH B CIIy4alHON M3MEHUYMBOCTU U O POJM 3aKOHA OOJIBIIKUX YHCEI
B IIPUPO/I€ U OOILECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KUIIACC
HanmenoBanue paznena |KoimuecTBo OCHOBHOE COZIEp/KAHNE OCHOBHBIE BU]IBI IEATELHOCTH 00yUYarOIIMUXCs
(Tembl) Kypca 4acoB
[IpencraBieHne TaHHBIX 7 IIpencrasienne naHHBIX OcBauBaTh COCOOBI NPEICTABICHUS

B Tabnuuax. [IpakTuueckue
BBIUHCIICHUS 110 TaOJINYHBIM
naHHbIM. V3Bneuenue u
MHTEPIIpeTaLns TaOJIUIHbIX
naHHbIX. [IpakTuueckas
paboTta «Talauib.
['paduueckoe
MpEICTaBICHNUE TaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
auarpamMm. Urenue u
MOCTPOCHHUE TUATPAMM.
[Tpumepsl neMorpaduueckux
Jarpamm.

[IpakTtrueckas pabora
«JlnarpammbD)

CTaTUCTUYECKUX JAHHBIX U YHCIOBBIX MACCUBOB
C MOMOIIIBIO TaOJINII U AUATPAMM C UCIIOJIB30BAHUEM
aKTyaJIbHbIX U BaXXHBIX JAHHBIX (JeMorpaduueckue
JAHHBIE, IPOU3BOCTBO MPOMBIIIJICHHON U
CEJIbCKOXO03SIUCTBEHHON MPOTYKIIMH, OOLIECTBEHHbIE
Y IPUPOJHBIC SBJICHHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpaguuecKuMU NPeICTAaBICHUSIMU JAHHBIX

C TIOMOLIBIO IU(PPOBBIX PECYPCOB B X0JI€
IPaKTUYECKUX padOT

OmnucareapHast CTATUCTHUKA

Yucnossie HaOopbl. CpenHee
apu(pMeTH4YeCcKoe.

Menuana yncinoBoro Habopa.

OcBauBaTh NOHSATHS . YUCIOBOU HaOOP, Mepa
[EHTPaJIbHON TEHJESHIIUM (Mepa IIEHTPa), B TOM YUCIIC
cpenHee apu(pMeTUIECKOe, MEeUaHa.
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Y CcTOMYUBOCTH MEIUAHEI.
[Ipaktrnueckas padorta
«Cpennue 3HaUeHUsD.
Haubonbiee 1 HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuceIBaTh CTaTUCTHUECKHUE JJAHHBIC C TIOMOIIILIO
cpemHero apu(pMeTHIecKoro ¥ MeIuaHbl. Pemars
3a/Ja4m.

HN3yuaTh CBOMCTBA CPEAHUX, B TOM YHCIIE

C TIOMOIIBI0 IU(PPOBBIX PECYPCOB, B X0OJI€
IPaKTUYECKUX padoT.

OcBauBaTh NOHATHSA. HANOOJIBIIICE U HAMMCHBIIIES
3HAYEHMS YUCIIOBOI'O MAaCCUBA, pa3Max.

Pemathb 3agaum Ha BEIOOD criocoba omucaHus
JTAHHBIX B COOTBETCTBUU C MPUPOJION JAHHBIX U
LIEJISIMU MCCIICOBaHUS

CnyyaliHasi U3BMEHUYMBOCTD

CiyyaliHast ©3BMEHUYHUBOCTD
(npumepsr). YacroTa
3HAYEHUN B MACCUBE
JaHHBIX. [ pynnupoBka.
['ucrorpamMmsl.
[IpakTruueckas padbora
«CnyyaliHasi UBMEHUYUBOCTH)

OcBauBaTh MOHATHA. YaCTOTA 3HAYECHHI B MaCCHUBE
JAHHBIX, TPYIIUPOBKA JAHHBIX, THCTOTPaMMa.
CTpouTthb 1 aHAJIU3UPOBATH TMCTOIPAMMBI,
NOAOUPATH MOAXOIAIINAN 1IAr TPYIITHPOBKHU.
OcBauBaTthb rpaduyecKue NpeacTaBICHNs Pa3HbIX
BHJIOB CIIy4aiiHOM U3MEHUYMBOCTH, B TOM YHCIIE

C MOMOUIBIO U(POBBIX PECYPCOB, B X0J1€
MPAKTUYECKON PabOTHI

Brenenue B Teoputo rpadoB

I'pad, Bepmmna, pedpo.
IIpencraBnenue 3amauun

¢ nomolibio rpada. CreneHp
(BaJIECHTHOCTb) BEPIIMHBI.
Yucno pédep u cymmapHas
CTereHb BepiuH. Llens n

OcBauBath noHsiTus: rpad, BepirHa rpada, pedpo
rpada, cTeneHs (BaJ€HTHOCTh BEPILUHBI), IIENb U
11709

OcBauBaTh NOHATHA. TYTh B Tpade, SHIepoB MyTh,
00xo1 rpada, opueHTUPOBAHHBIN Tpad.

PemaTh 3a1a4u Ha TOMCK CyMMBI CTEIIEHEW BepUINH
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nuki. [1yTe B rpade.
[Ipencrasienue o CBI3HOCTH
rpada. O6xox rpada
(3iJ1IEpOB MMyTH).
IIpencrasnenue

00 OpUEHTHUPOBAHHBIX

rpadax

rpada, Ha TOUCK 00Xo/1a rpada, Ha MOUCK MyTei

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c10COOBI MPECTABICHUS 33]a4 U3 Kypca
anreOpbl, FTEOMETPHUH, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (YHKITMOHATLHBIC
COOTBETCTBHS) Ha MPUMEPaAxX

BepositHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHUS

CityyaiiHbIN OTBIT U
CIIy4yaiiHO€ COOBITHE.
BeposATtHOCTh 1 yacToTa
coObITHs. Posb
MaJIOBEPOSTHBIX U
MPAKTUYECKU JTOCTOBEPHBIX
COOBITHII B IPUPOJIE U

B oOuiecTBe. MoHeTa u
UrpaibHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[Ipaktrueckas pabora
«YacToTa BBIIAICHUS OPIIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
ciy4ailHoe COOBITHE, MAJIOBEPOSITHOE U IPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3y4yaTh 3HaUMMOCTH MAJIOBEPOSITHBIX COOBITHIA

B MPUPO/JIE U 0OILIECTBE Ha BAKHBIX IpUMeEpax
(aBapuM, HECHACTHBIE CIIy4aH, 3alIATA IEPCOHATIBHOM
uHdopMaIum, nepeaada TaHHbIX ).

N3yuyaTh posb KIaCCUUECKUX BEPOATHOCTHBIX
Mojienelt (MoHeTa, UrpajibHasi KOCTh) B TEOPUH
BEPOSITHOCTEH.

Hao0uroaaTh U M3y4aTh 4acTOTY COOBITHI B TIPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C TOMOIIBIO IU(POBBIX
PECYpPCOB, B X0OJI€ PAKTUUECKOIN pabOThI

O06o061enue,
CUCTEMAaTH3allug 3HAaHUU

[IpencraBneHune NaHHBIX.
OmnucarenbHast CTATUCTHKA.
BeposTHOCTS CitydaiiHOTO
COOBITHS

IloBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHUM.

Pemath 3agaum Ha MpeACTaBICHUE U ONUCAHUE
JAHHBIX C MMOMOIIbIO U3YYEHHBIX XapaKTEPUCTHK.
OO0cy:ka1aTh NpUMepbI CTyYaliHBIX COOBITUM,
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MaJIOBEPOSATHBIX U ITPAKTUYECKH TOCTOBEPHBIX
CIIy4aliHbIX COOBITUN, UX POJIH B IPUPOJIE U KU3HU
YeJI0BEKa

OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME

90




denepanbHas paboyas nmporpamma | Marematuka. 59 kiacchl (0a30BbIi YPOBEHbB)

8 KJIACC
HanmenoBanue pazaena |KomudecTBo OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI I€ITEILHOCTH 00yUYarOIIUXCS
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBienne TaHHBIX. IoBTOPSITH H3yUYCHHOE U BHICTPAUBATH CUCTEMY

7 xnacca

OmnmncarenbHas CTATUCTHKA.
CiyuaiiHasi ©3BMEHYUBOCTb.

Cpennue yuciaoBoro Habopa.

CrnyuaiiHbie COOBITHSI.
BepoaTHOCTH 1 4aCTOTHI.
Kitraccuueckue monenu
TEOPUU BEPOSTHOCTEN:
MOHETA U UTPaibHAs KOCTh

3HAHUMU.

PemiaThb 3aga4m Ha IPEACTABIEHNUE U OIMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XaPAKTEPUCTHK.
Pemiate 3a1aum Ha IpeACTABICHUE TPYIIIUPOBAHHBIX
JTAaHHBIX U ONKMCAHUE CIIYYaWHON U3MEHUYHUBOCTH.
Pemiate 3aga4u Ha onpeeICHUE YaCTOTHI
CIIy4ailHBIX COOBITUH, 00CYKIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHH, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CITyYallHBIX COOBITHI, UX
POJIM B PUPOJIE U )KU3HU YEJIOBEKA

OnucaresibHag CTAaTUCTHKA.
PaccenBanue maHHBIX

Otknonenus. Jucnepens
YUCJIOBOTO Habopa.
CraHgapTHOE OTKIIOHEHUE
YUCJIOBOTO HAabopa.
Jlnarpammebl paccenBaHuUs

OcBauBaTh NOHATHS: AUCIICPCHUA U CTAaHAAPTHOC
OTKJIOHCHHC, UCITIO0JIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIA OIIMCaHHA paCCCUBAHUA JaHHBIX.

Bbl}IBI/IFaTI) runoTe3nl 00 OTCYTCTBHUH WJIN HAJTUYIHH
CB:A3H 110 AuarpamMmam pacCCBaHU:].

CTpOI/ITb JuarpaMMbl paCcCCHUBaHUs 110 HMCIOIIUMCA
JAaHHbIM, B TOM YHCJIC C IOMOIIBIO KOMIIBIOTCPA
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MHuoecTBa

MHO0kecTBO, ITOAMHOKECTBO.
Onepauuu Haj
MHO>KECTBaMHU:
o0beIMHEHNE, IEpEeCceUeHuE,
JIOTIOJTHEHUE.

CaoiicTBa onepanuit

HaJ MHOYKECTBAMH:
NEPEMECTUTENBHOE,
COYETaTEeNbHOE,
pacnpenenuTenbHoe,
BKITIOYCHUS.

['paduueckoe
IpeICTaBICHUE

MHOJKECTB

OcBauBaTh NOHATHS . MHOXKECTBO, DJIEMEHT
MHO>X€CTBA, ITOJMHOKECTBO.

BbINoOJHATH onepanyu HaJ MHOKECTBAMU:
oObeIMHEHNE, TIEpEeCeUCHUE, TOTIOJTHEHNE.
Hcnosb30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
COYETATENIbHOE, PACIIPEACTUTEIIBHOE, BKIIOUCHUSL.
Hcnonb3oBaTh rpaguyeckoe npecTaBieHUe
MHOECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 33724 U3 IPYTUX YICOHBIX
MPEAMETOB U KYpPCOB

BeposTHOCTS Cily4yaliHOrO
cOOBITHUS

DnemMeHTapHbIe COOBITHS.
Cnyqaitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTapHBIE COOBITHUSI.
BepositHOCTH COOBITHI.
OnBITH C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMU.
Crnyualinbiii BEIOOD.
[IpakTrueckas pabora
«OnBITHI

C PaBHOBO3MO>KHBIMU

OcBauBaTh MOHSATHSI: DJICMECHTAPHOE COOBITHE,
CITy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOIIUX SJIEMEHTAPHBIX COOBITHIH,
PABHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHS.
Pemars 3ag1a4u Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITHH MO BEPOSATHOCTSAM 3JIEMEHTAPHBIX COOBITUI
CIIyYalHOTO OIIBITA.

Pemarp 3a1aumn Ha BEIYKCIIEHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMH, B TOM YHCJIC

C IIOMOIIBI0 KOMIIBIOTEPA.
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AJIEMECHTAPHBIMH
COOBITUIMU)

IIpoBoANTH U U3y4aTh ONBITHI

C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU
(C UCTIOJB30BAHUEM MOHET, UTPATIBHBIX KOCTEH,
JIPYTUX MOJENIEN) B X0/I€ IPAKTUYECKON pabOThI

Brenenue B reoputo rpados

Hepeso. CBoiicTBa aepeBa:
€AMHCTBEHHOCTb IIyTH,
CYLIECTBOBAHUE BUCSYEH
BEPILUMHBI, CBSI3b MEXKIY
YUCJIOM BEPIIUH U YHCIOM
peoep. [IpaBuio ymMHOXKEHUS

OcBauBaTh NOHATHA. IEPEBO Kak rpad 0e3 1uKIIa,
BHCSYas BEpIINHA (JIUCT), BETBb JE€pPeBa, MyTh

B JIEpEBE, AUAMETP JIepeBa.

H3yuars cBOMCTBA JepeBa: CYLIECTBOBAHUE BUCSYEH
BEPILIUHBI, EAUHCTBEHHOCTh ITyTH MEXIY IBYMS
BEPIIMHAMHU, CBA3b MEXK/y YHCIIOM BEPIIHUH U YHACIOM
peoep.

Pemiars 3a1a4M Ha IOUCK U IEPEUUCIIEHUE Ty TEU

B JIepeBe, OMpeieieHUe Yucia BEpPIIH Wik pédep

B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM UUCIIC

C IPUMEHEHHEM TTpaBUia YMHOKECHUS

Cny4daitHbie COObITHUS

[IpoTHBOIIONOXKHOE COOBITHE.
Jnarpamma Diinepa.
OO0beauHeHne U IepecedeHue
coObrTiii. HecoBmecTHbIC
coObITus. Popmyna
CJI0KEHUSI BEPOSATHOCTEM.
IIpaBuio0 yMHOXEHHS
BEPOSITHOCTEU. Y CJIIOBHAS
BEPOATHOCTH. He3aBucumbie

OcBanBaTh MOHATHS: B3AMHO ITPOTHBOIIOJIOKHBIE
COOBITHSI, OTIEpallUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepeceueHue coObITUl, Auarpamma ditiiepa (Ditnepa—
Benna), coBMeCTHbBIE 1 HECOBMECTHBIE COOBITHSI.
N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHNUS

JBYX COOBITUH ((hOPMYITBI CIIOKEHUS BEPOSITHOCTEH ).
PemaTh 3aa4u, B TOM YnCIie TEKCTOBBIC 3a/1a41

Ha OTPEICIICHNE BEPOSTHOCTEH 0ObETUHEHUS U
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coObiTus. [IpencraBienue HepeceyeHUs! COOBITUI C TOMOIIBIO YUCIOBOU
CIIy4alHOI0 dKCIIEPUMEHTA npsIMOM, TuarpaMm Jiepa, popMyJIbl CIOKEHUS
B BHJIE JIepeBa BEPOSITHOCTEH.

OcBauBaTh NOHATHSA: IPABUIIO YMHOXKECHUS
BEPOSATHOCTEM, YCIOBHASL BEPOSITHOCTh, HE3aBUCHUMBbIE
COOBITHSI IEPEBO CIYYAITHOTO OMBITA.

N3yuarts cBolicTBa (Onpe/eeHs ) He3aBUCUMBIX
COOBITUH.

Pemats 3a1a4m Ha ONIpeAEIEHUE U UCII0JIb30BAHUE
HE3aBUCUMBIX COOBITUH.

Pemats 3a1a4M Ha NOUCK BEPOSTHOCTEN, B TOM
YUCJIE YCIOBHBIX, C UCIIOIb30BAHUEM JIEPEBA
CIIy4aliHOTO OTbITA

O6006u1eHue, 4 [IpencraBnenne TaHHBIX. IHoBTOPATH H3yYEHHOE U BBICTPAUBATH CUCTEMY
CHUCTEMATU3ALMS 3HAHUI OnucarenbHasi CTaTUCTHKA. 3HAHUM.
['pads1. BepositHOCTD Pemiats 3aga4mn Ha IPEACTABICHNUE U ONIMCAHUE
CIIy4aifHOTO COOBITHSI. JTAHHBIX C IOMOIIIBIO U3YYCHHBIX XapaKTEPUCTHK.
DneMeHThl KOMOWHATOPUKHU Pemath 3agaum ¢ npuMeHenueM rpagos.

PemaTe 3a1a4mM Ha HAXO0XKAECHUE BEPOSATHOCTH
CIIy4aiilHOTO COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B OMBITAX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITUSIMHU.
Pemars 3aga4u Ha HAX0XKIACHUE BEPOATHOCTEN
0OBbEUHEHUS U TIEpEeCceUEHUs COOBITUM, B TOM YKCIIE
HE3aBHCHUMBIX, C UCIIOJIb30BaHUEM IPaPUUECKUX
IIPEICTABICHUN U IepEeBa CIIy4ailHOTO OIIBbITA.
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Pemarsb 3aga4u Ha nepeuncieHue KOMOUHAIMIA
(4ucia nepecTaHOBOK, YUCIIA COYETaHUI),

Ha HaXOKJIEHUE BEPOSTHOCTEH COOBITUH C
MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIIOJIb30BaHUEM TpeyroybHuKa Ilackans

OBILEE KOJIMYECTBO 34
YACOB I1IO ITPOI'PAMME
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9 KJIACC
HaumenoBanue paznena |(Konuuecto OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEATELHOCTH 00yUYalOIIUXCs
(TempI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. IMoBTOPSATH U3YUCHHOE U BBICTPAUBATH CHCTEMY

8 kiacca

OnucarenbHas CTaTUCTHKA.

OHGpaI_[I/II/I HalJ COOBITHSIMH.

HezaBucumocTh COOBITUI

3HAHUMH.

PemaThb 3a1aum Ha IPEJICTABICHUE U ONMCAHUE
JTAaHHBIX.

PemaThb 3aga4n Ha HAXO0XKICHUE BEPOSATHOCTEM
00BbEIMHEHUS U TIEpECeUEHUs COOBITHH, B TOM YHUCTIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEJICTABJICHUMN U JEPEBA CIIYHaHOTO OIBITA.
Pemarts 3a1aum Ha nepeunCIIeHHE KOMOUHALIUMA
(4Mciia mepecTaHOBOK, YUCJIAa COYETAHUMN ),

Ha HaXxO0XJICHUE BEPOSITHOCTEN COOBITUIA

C MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCJIS

C UCIIOJIb30BaHUEM TpeyroiabHuka [lackans

DNeMeHTbl KOMOMHATOPUKHU

ITepecranoBku. Pakropua.

Couetanus ¥ 4YUCIO
coyeTaHuil. TpeyrojapHUK
ITackais. IlpakTuueckas
paboTta «Beruncienue
BEPOSATHOCTEUN

C UCTIOJIb30BAHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOKEHHSI, YIOPsIIOUeHHas 1apa, Tpoilka OOBEKTOB,
NEPECTaHOBKA, (PaKTOpHAJ YUCIIA, COUETAHHUE, YUCIIO
COYETaHMM, TPEYroJbHUK Ilackas.

Pemate 3a1aum Ha niepeyncIIieHUE YIIOPSAI0YEHHBIX
ap, TpOeK, IEePEUUCIICHUE IEPECTAHOBOK

Y COYETAHUM JIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (PYHKIIHIMA
AIEKTPOHHBIX TAOIUI

Pemarhb 3aga4u Ha IPUMEHEHHUE YK CIIa COYETAHUN

B anreOpe (CokpaménHoe YMHOKEHUE, OMHOM
Hprotona).

Pemath, npuMeHsisi KOMOMHATOPUKY, 3a/1a4U

Ha BBIYMCIICHUE BEPOATHOCTEH, B TOM YHCJIE C TIOMOIIIBIO
AJIIEKTPOHHBIX TA0JIMIL B X0J1€ TPAKTUYECKON pabOThI

['eomeTprueckas
BEPOSITHOCTD

I'eomerpuueckas
BEPOATHOCTh. CIydalHbIN
BBIOOp TOYKH U3 (PUTYPBI
Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY’KHOCTH

OcBanBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
Pemiath 3a1aumn Ha HAXOXKJACHUE BEPOATHOCTEN

B ONBITaX, MPEJICTABUMBIX KaK BEIOOP TOUEK

W3 MHOTOYTOJIbHHUKA, KPYTra, OTPE3Ka W JyTH
OKPYKHOCTH, YHCJIOBOTO MPOMEXKYTKA

Wcnpitanus bepryinu

HcneiTanue. Ycnex u
Heyaada. Cepust UCTIBITAHUI
JI0 TIEPBOTO yCIIeXa.
Ucnpitanus beprymnu.
BepostHOCTH COOBITHI

B CEPUHU UCIIBITAHUMN
bepuymnu. [Ipaktuueckas
pabota «VcnbpiTanus
bepnymum»

OcBauBaTh NOHATHSA: UCIIBITAHUE, JIIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCTIEX U HEy/Aaua), Cepus
WCIBITAaHWUW, HACTYIUJIEHUE TIEPBOTrO yCIIexa
(Heynmaum), cepusi uCnibITanuii bepHysim.

Pemarh 3aga4u Ha HAX0XKJCHUE BEPOSATHOCTEN
COOBITHI B CEpUU UCIIBITAHUI JI0 IEPBOTO YCIIeXa,
B TOM YHCJIE C TPUMEHEeHHEM (HOPMYJIIBI CyMMBI
r€OMETPUYECKOU IIPOTrPECCUMU.

Pemarp 3aga4u Ha HAXO0KIACHUE BEPOATHOCTEN
AJIIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUMA
bepHym, Ha HAXOXKIECHUE BEPOSITHOCTH
ONPENEIEHHOTO YNCIIA YCIIEXOB B CEPUM UCTIBITAHUI
bepnymm.

N3yuyaTh B X04€ NPAaKTHYECKOH padoThl,
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B TOM YHCJIE C TOMOUIbIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUMN
bepnymm

CnyuaiiHasi BeIMUMHA

CrnydaiiHas BeIMYMHA U
pacrpeneneHue
BEPOSITHOCTEN.
MartemaTHdeckoe 0KuJaHue
Y JUCIIEPCHUs CIIy9anHON
BeJINYMHBL. [[puMepbl
MaTE€MaTUYECKOTO OKUJaHUS
KaK TEOPETUYECKOTO
CPEIIHErO 3Ha4YCHMSI
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIINX
yucel. M3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [I[pumeHenune 3akoHa
OOJIBIIIUX YHCEN

OcBOUTH NOHATHSA: CITy4YaiiHasl BEJINYMHA, 3HAUCHUE
CIIy4YallHOW BEJIMYMHBI, PACIIPEACIICHUE
BEPOSTHOCTEN.

N3y4yarb 1 00CyKAaTh IPUMEPHI TUCKPETHBIX U
HEIPEPBIBHBIX CIyYalHbIX BEJIHYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIECHUS, APYTUe
VM3MEHYMBBIC BEJIMYNHBI, PACCMATPUBABLINECS

B KypC€ CTaTUCTHKHU), MOJICTbHBIX CITy4alHbIX
BEJIMYMH, CBA3aHHBIX CO CIIyYalHBIMU OINBITAMU
(6pocaHre MOHETHI, UTPATBHON KOCTH, CO CITy4YaiiHBIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHSA . MATEMATUYECKOE 0KHJIaHNE
CJIIy4allHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS CITyYATHOM BEJIMYMHBI KaK
aHaJIor IUCIIEPCUU YUCIOBOIO Habopa.

Pemiats 3a1a4M Ha BEIYMCIIEHUE MATEMATHYECKOTO
0KUJAHUS U JUCIIEPCUU JUCKPETHOU CIIy4YaliHON
BEJINYMHBI I10 33JTaHHOMY PaCIpPEIEIECHUIO, B TOM
YUCJIE 33/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMUTBCS C MATEMATUYECKUM OKHIAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIPEICICHUH, B TOM

YU CJIE PACIPEICIICHUS CIyYaHOW BEJIMYUHBI «YHUCIIO
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyIun.
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M3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYIO BEJINYHHY.
3HAKOMHUTBCS C 3aKOHOM O0bIIHX urcel (B popme
bepHymmn): npu 00JIBIIOM YHCIIE ONBITOB YacTOTa
cOOBITHS OJIU3KA K €r0 BEPOSTHOCTH.

PemaTh 3aga4uu Ha U3MEpPEHNE BEPOSITHOCTEN

C IOMOUIBIO 4acTOT. QO0CYKAATH POJIb 3aKOHA
00JIBIINX YKCENl B 000CHOBAaHUH YaCTOTHOTO METOJ1a
U3MEPEHHUSI BEPOSATHOCTEMN.

OO0cyxaaTh 3aKOH OOJIBIIIUX YHUCEI KaK MPOsBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B M3MEHUYUBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIITUX YUCEN B IPUPOJIE U
B )KU3HU YEJIOBEKA

O0600u1eHre, KOHTPOJIb 10 [IpencraBnenne TaHHBIX. IHoBTOPATH H3yYEHHOE U BBICTPAUBATH CUCTEMY
OnwucarenbHast CTATUCTHKA. 3HaHUM.
BeposaTtHoCTh Cliy4alilHOTO Pemarp 3a1aumn Ha IPECTABICHUE W OMTUCAHUE
COOBITHS. DIIEMEHTbI JTAHHBIX.
koMOuHaTopuku. Criydaitaple | PemaThb 3a1aum Ha HAXOXJICHUE BEPOSATHOCTEHN
BEJINYMHBI U PACTIPEIEIICHU COOBITHH, B TOM YHCJIE B OIBITAX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMHU COOBITUSIMH,
BEPOSITHOCTEN 00bEIMHEHUS U TTEPECCUCHUS
COOBITHH, BBIYUCIATH BEPOSITHOCTU B OTBITAX
C CEpUsAMMU CIIy4alHbIX UCIIBITAHUI
OBIIEE KOJIMUYECTBO 34
YACOB I10 I[TPOTPAMME
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