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1. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUE YYUEBHOI'O IPEJIMETA
«MATEMATHUKA)»

JIN4HOCTHBIE pe3yJbTarbl:

1) BocmUTaHWE POCCHICKOW T'PaXIAHCKOH WICHTUYHOCTH: MATPHOTU3MA, YBAXKCHUS K
OteudecTBYy, NpOLUIOE U HACTOSALIEE MHOIOHAIMOHAIBHOrO Hapona Poccum; oco3HaHue cBoei
THUYECKON MPUHAJIEKHOCTH, 3HAHUE UCTOPUH, SA3bIKA, KYJIBTYpPhl CBOEI'O HApOJa, CBOErO Kpas, OCHOB
KyIbTYPHOIO Haciequsi HaponoB Poccum W 4enoBeuecTBa; yCBOEGHUME T'yMaHMCTHUUYECKUX,
JE€MOKPATUYECKUX UM TPAAMLMOHHBIX LEHHOCTEH MHOTOHALMOHAJIBHOTO POCCHIMCKOro oOIIecTBa;
BOCIIMTaHME YyBCTBAa OTBETCTBEHHOCTH U J10Jra nepes PonnHoii;

2) hopMUpOBaHHE OTBETCTBEHHOIO OTHOIICHHS K YYCHHIO, TOTOBHOCTH W CIIOCOOHOCTH
yyaluxcs K CaMOpPa3BUTHIO M CaMOOOpa3OBaHMIO HA OCHOBE MOTHBAUMU K OOy4YeHHIO U
MIO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHUIO JajbHEHIIEH WHIUBUAYAJIbHONH TPAaeKTOPUU
oOpa3zoBaHusi Ha 0Oa3e OPHMEHTHPOBKH B MHpe Tpodeccuii M MpOoPecCHOHANBHBIX MPEIIOYTEHUH, C
y4€TOM YCTOWYMBBIX [TO3HABATEIbHBIX MHTEPECOB, a TAKXKE Ha OCHOBE (POPMUPOBAHUS YBAXKHUTEIBHOTO
OTHOIIECHHUS K TPYAY, Pa3BUTHUS OIbITA YYaCTUS B COLIMATILHO 3HAUUMOM TPY/IE;

3) hopMupOBaHHE IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH M OOIIECTBEHHOM NPAKTUKH, YYUTHIBAIOIIETO COLMAIIbHOE, KYJIbTYpPHOE, S3BIKOBOE,
JTYXOBHOE MHOT000pa3une COBPEMEHHOTO MUPA;

4) popMupOBaHUE OCO3HAHHOTO, YBAKHUTEIHLHOTO M JOOPOKEIATSILHOIO OTHOLICHHUS K JPYroMy
YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO, KYJIbType, SI3bIKY, Bepe, T'PaKJaHCKON MO3MLIMHU, K UCTOPUH,
KYJIbTYpE, PETUTUU, TPAJULMAM, A3bIKaM, HEHHOCTSAM Hapoa0B Poccun u Hapos10B MHUpa; TOTOBHOCTU U
CIOCOOHOCTH BECTH TUAJIOT C JPYTUMHU JIFOAbMHU U IOCTUTaTh B HEM B3aWMOIIOHUMAHUS;

5) ocBOCHHE COIMATBHBIX HOPM, MPABWJI MOBEACHUS, poOied U (OpPM COLMAIBHON >KU3HU B
Ipynnax M cooOIecTBaX, BKJIIOYas B3pOCIbIe M COLMANbHBIE COOOIIECTBA; Y4acTHE B IIKOJIBHOM
CaMOYNpaBJI€HUU U OOIIECTBEHHOM JKM3HM B TIpeleNax BO3PACTHBIX KOMIIETEHIUH C Y4€TOM
PETMOHAIBHBIX, 3THOKYJIBTYPHBIX, COLIMATBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPATBHOTO CO3HAHHS M KOMIIETCHTHOCTH B PEUICHUH MOPAIBHBIX MpoOJeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpPA, (pOPMHUpPOBAHUE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOI'O ITOBEIEHMUS,
OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHBIM IOCTYIIKAM;

7) bopMupoBaHHEe KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOLICHUM W COTPYIHHYECTBE CO
CBEPCTHHKAMHM, JIE€TbMHU CTapUIero M MIIAJIIET0 BO3PAcTa, B3POCIBIMH B Ipoliecce o0pa3oBaTeNbHOM,
OOIIIECTBEHHO MOJIE3HOMH, yueOHO-HUCCIIe0BATENIBCKOM, TBOPUECKOM U APYTUX BUAOB JIEATEIBHOCTH;

8) bopmupoBaHue IIEHHOCTH 30POBOTO M 0e€30mMacHOro oOpas3a JKH3HH; YCBOCHHE ITPABHII
WHAWBUIYAIBHOTO M  KOJUICKTUBHOIO O€30MaCHOTO TOBEACHUS B YpE3BbIUANHBIX CHUTYaIUsX,
YTPOKAIOLIUX KU3HU U 370POBbIO JIIO/IEH, MPaBUJI OBEJCHHS Ha TPAHCIIOPTE U Ha JOpOTrax;

9) popmupoBaHrEe OCHOB IKOJOTUYECKON KYJIbTYPhI COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTMUECKOTO MBILIUICHUS, pPa3BUTHE OIbITa SKOJOTMYECKH OPHEHTUPOBAHHON pediekcuBHO-
OLIEHOYHOH U MPAKTUYECKON JIeATENbHOCTH B dKU3HEHHBIX CUTYalLlUsX;

10) oco3HaHMe 3HAYCHUS CEMbU B KHM3HU YEIIOBEKA M OOIECTBA, MPUHITHE [IEHHOCTH CEMEHHON
KHU3HH, YBAKUTEIHHOE U 3a00TIMBOE OTHOIICHUE K YWIEHAM CBOEH ceMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHHS 4Yepe3 OCBOCHHE XYI0KECTBEHHOTO HACIIEAUs HAapOIOB
Poccun u Mupa, TBOpYECKOU JEATENBHOCTH 3CTETUUECKOIO XapakTepa.

MertanpeamMeTHble pe3yJbTaThl:

1) ymeHHe caMOCTOSITEIBHO ONPENEIIATh eI CBOCro 00Y4EHHs, CTABUTh U (POpMYIHpoBaTh st
ce0sl HOBBIE 3aJauM B yu€Oe M MO3HABaTEJIbHOM AEsTeNbHOCTH, pa3BUBAaTh MOTUBBI M MHTEPECHl CBOEH
MO03HABATEIbHOM IESATETLHOCTH;

2) yMEHHE CaMOCTOSATENHHO IUIAHHPOBATh IIyTH  JOCTH)KCHHs IieJel, B TOM 4YHCIE
aJIbTEpHATHBHBIC, OCO3HAHHO BBIOMpaTh HambOosnee HPPEKTUBHBIE CIIOCOOBI pPEIICHUs YYEOHBIX U
MI03HABATENbHBIX 33/1a4;

3) yMEHHE COOTHOCHUTh CBOM [CHCTBHSI C IUIAHHPYEMBIMH pE3YJIbTaTaMH, OCYIIECTBIIATh
KOHTPOJIb CBOEH JIEATEIBHOCTH B MPOLECCE JOCTHKEHUS pe3yibTara, ONpelesaTh CIocoObl AeHCTBUI B
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paMKax MpeUIOKEHHBIX YCIOBHM M TpeOOBaHMN, KOPPEKTHPOBATH CBOU JEHCTBHS B COOTBETCTBHH C
W3MEHSIOIIEHCS CUTYallUEeH;

4) ymMeHue OIEHUBATh NPAaBUIBHOCTH BHITIOJIHEHUS Y4eOHOU 3a7aui, cOOCTBEHHBIE BO3MOKHOCTH
€€ pelIcHus;

5) BnajieHHe OCHOBaMHM CAMOKOHTPOJISI, CAMOOLCHKH, MPUHSATHS PEUICHUH M OCYILECTBICHUS
OCO3HaHHOT'O BbIOOPA B y4eOHOW U MO3HABATEIbHOMN 1€ATEIIbHOCTH;

6) yMeHHuEe  OmpeAeNsTh IOHSATHUS, CO3[aBaTh OOOOIICHHs, YCTaHABIWBATh AHAJIOTHUH,
KJ1accu(UUUpoOBaTh, CaMOCTOATENBHO BBIOMpPATh OCHOBaHMS W KPUTEpUM Ul KJacCH(UKaLuu,
yCTaHaBJIMBAaTh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKJECHUE, YMO3AKIIOUEHHE
(MHOYKTUBHOE, I€IYKTUBHOE U I10 aHAJIOTUH) U A€aTh BbIBOABI;

7) yMeHHe cOo3[aBaTh, IPUMEHSITh U MPEOOPA30BHIBATh 3HAKH M CUMBOJIBI, MOJICTH U CXEMBI JUIS
peleHys yueOHbIX U 03HaBaTEIbHbIX 33a4;

8) cMBICI0BOE UTEHHE;

9) yMeHHe OpraHU30BbIBATh Yu4eOHOE COTPYIHUYECTBO U COBMECTHYIO JICSTEIBHOCTD C YUHTEIIEM
U CBEpCTHHKaMH; paboTaTh MHAWBUAYAJILHO M B TPYIIE. HAXOAWTH OOIIee pelieHHe W pa3periaTh
KOH(UIMKTBI Ha OCHOBE COIJIAaCOBAaHMs MO3ULUI U yuéTa MHTEpPECOB; (OPMYIUPOBATH, ApIYMEHTUPOBATh
U OTCTauBaTh CBOE MHEHUE;

10) yMeHHe OCO3HAHHO WCIIOJB30BAaTh PEUYCBBIC CPEICTBA B COOTBETCTBUM C 3aj1adcii
KOMMYHMKAIUH JUIsl BBIPAKEHUSI CBOMX YYBCTB, MBICIIEH U MOTPEOHOCTEN; MIIIaHUPOBAHUS U PETYJIALUN
CBOEH JEATEIIBHOCTH; BJIQJCHUE YCTHOM U IUCbMEHHOM pEYbl0, MOHOJOTMYECKON KOHTEKCTHOM pedblo;

11) popmupoBaHue M pa3BUTHE KOMIECTEHTHOCTH B OOJACTH HMCIIOJIb30BaHMs MH()OPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TexHosoruil (nanee MUKT— komnerenuum);

12) ¢opmupoBaHue M pPa3BUTHE DKOJOTMYECKOTO MBIILICHUS, YMEHHE MPUMEHATh €ro B
[103HABATENbHOM, KOMMYHUKAaTUBHOM, COLIMAIIbHON MIPAKTUKE U MPO(ECCHOHAIBHON OpUEHTALIUH.

IIpeaMeTHbIe pe3ybTaThl OCBOCHHSI YUeOHOro mpeamera «MaremaTuka»

1) popmupoBaHue MpeACTaBIEHUN O MaTeMaTUKEe KaK O METOJAE MO3HAHUS JIeHCTBUTEIBHOCTH,
ITO3BOJISAIOILEM OIUCHIBATH U U3Y4aTh PEAJIbHBIC IIPOLECCHI U SBICHUS:

OCO3HaHUE POJIM MaTEeMaTUKH B pa3Butun Poccun u mupa;

BO3MOKHOCTb IPHUBECTH IPUMEPHI U3 OTEYECTBEHHONM M BCEMUPHOW HMCTOPUM MAaTEMAaTHYECKHUX
OTKPBITHH U UX aBTOPOB;

2) pa3BuTHE YyMEHHUH paboTaTh C Y4EeOHBIM MaTEeMAaTUYECKUM TEKCTOM (aHaJM3UpPOBATh,
U3BJIEKaTh HEOOXOAMMYIO MH(POpPMAIUIO), TOYHO M I'PaMOTHO BBIPa)KaTh CBOM MBICIM C IPUMEHEHHUEM
MaTeMaTHYeCKOM TEPMHHOJIIOTUU U CUMBOJIUKH, IPOBOJUTD KJIACCU(PHUKAIINU, JOTMYECKHe 000CHOBaHMUS,
JI0Ka3aTesIbCTBAa MATEMAaTUYECKUX YTBEPKIACHUIM:

OIIEPUPOBAHUE MTOHATUAMU: MHOKECTBO, JJIEMEHT MHOKECTBA, ITOAMHOKECTBO, IPUHAJICKHOCTD,
HaXO0XJICHHE NepecedeHts], 00beJUHEHHSI TOAMHOXKECTBA B MPOCTEHIINX CUTYaIUSAX;

pellIeHNe CIOKETHBIX 3a/1a4 Pa3HbIX THUIOB Ha Bce apu(pMeTHUECKUE eHCTBUS;

IpPUMEHEHHE crioco0a MOUCKa PEIIeHUs 3a7aui, B KOTOPOM PAacCyKIEHUE CTPOUTCS OT YCIOBHUSA K
TpeOOBaHUIO MIIK OT TPeOOBAHHUS K YCIOBUIO;

COCTAaBJICHME IUIAHA pENICHUs 3a/Jadd, BBIACIICHHE OJTallOB €€ pEIICHUs, HWHTEepIpeTanus
BBIYMCIIMTEIIBHBIX PE3YyJIbTAaTOB B 3a/1a4e, UCCIIEJOBAHUE ITOJIyYEHHOI'O PEILICHUs 3a1a4H;

HAaxOJKJIEHUE IPOIEHTa OT 4YMCJIAa, Yucia IO IPOLEHTY OT HEro, HAaXOXKJIEHHS IPOLIEHTHOIO
OTHOLIEHUE JBYX 4YHMCEJI, HAXOXJEHUsS IPOLECHTHOIO CHWKEHHMS WM IIPOLICHTHOIO IIOBBIIICHUS
BEJINYUHBI;

pelIeHHE JIOTUYECKUX 3a7a4;

3) pa3BuTHE NPEACTABICHUN O YMCIE M YHUCIOBBIX CHCTEMax OT HATypalbHbIX 10 JEHCTBUTEIbHBIX
YHCEeJl; OBJIAJICHUE HABBIKAMU YCTHBIX, IUCbMEHHBIX, MHCTPYMEHTAIbHbIX BHIYMCIICHUN:

ONEpPUPOBAHUE TOHATHSMM: HATypajlbHOE 4YMCJIO, IeJI0€ 4YHCIO0, OOBIKHOBEHHas Jpo0b,

JecATUYHAs 1po0b, CMEIIaHHOE YHCIIO, pAllMOHAIbHOE YHCII0, HPPAIOHAIBHOE YHCIIO;



UCTIOJIb30BAaHUE CBOMCTBAa YHUCEN M 3aKOHOB apU(METHYECKHX OIEepalyil ¢ YucIaMH MpU
BBIITOJIHEHUH BBIUNCIICHUN;

WCIIOJIb30BAaHUE MPU3HAKOB JeauMocTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUM BBIYUCICHUU U
pelIeHuu 3a1ay;

BBIIIOJIHEHUE OKPYTJICHHUs] YUCEl B COOTBETCTBUU C IIPABUIIAMY;

CpaBHEHHUE YHCEIT,

OLICHUBAHME 3HAYCHMS KBAIPATHOIO KOPHS U3 ITOJIOKUTEIBHOTO LIEJIOr0 YUCIIA;

4) oBnaJeHHE CHUMBOJBHBIM SI3BIKOM anreOpbl, IpPHUEMaM{ BbBIIIOJHEHUS TOXKJIECTBEHHBIX
npeoOpa3oBaHull BBIPAKECHUW, PEIICHUS YPAaBHEHHA, CHCTEM YpaBHEHUH, HEPAaBEHCTB W CHCTEM
HEPaBEHCTB; YMEHUS MOJIEJIHPOBATh peaibHble CUTYallMU Ha SI3bIKE aIreOphl, UCCIEN0BATh TOCTPOCHHbBIE
MO/JIETH C UCII0JIb30BAHUEM armapara aareOpbl, MHTEPIPETUPOBATh [10JIyYE€HHBIN pe3ysbTaT:

BBIMIOJTHEHHE HECIIOXKHBIX MPeoOpa3oBaHUM UIsl BBIUMCICHUS 3HAUYEHUIN YHCIOBBIX BBIPAKEHUM,
COJZIEp KAIIMX CTEIECHU C HATyPaJIbHBIM II0OKA3aTelIeM, CTEIICHHU C LEJbIM OTPULIATEIIbHBIM [1I0KA3aTENIEM;

BBIMIOJTHEHHE HECJIOXKHBIX MPeoOpa3oBaHUil IIeNbIX, APOOHO pAalMOHAIBHBIX BBIPAKCHUH H
BBIDQKEHUI C KBaJpaTHBIMH KOPHSMH; pAacKpbIBaTh CKOOKHM, NPUBOJIUTH TOJOOHBIC CllaraeMsble,
UCIOJIb30BaTh ()OPMYIIbI COKPAIIEHHOTO YMHOKEHHUS;

pelleHHe JIMHEWHBIX M KBAaJAPATHBIX YpPaBHEHUN U HEPABEHCTB, YPAaBHEHUH U HEPABEHCTB
CBOJAIIUXCS K JIMHEWHBIM WJIM KBAaJPATHBIM, CUCTEM ypaBHEHUIN U HEPABEHCTB, U300paKEHUE PEIIeHUN
HEPABEHCTB M UX CUCTEM Ha YHCIIOBOW MPAMOI;

5) oBmageHue cUCTeMOW (YHKUIMOHAIBHBIX MOHSATHHA, pa3BUTHE YMEHHS UCIOJIb30BaTh
(GyHKIMOHATBHO-TpapUUECKUe NMPEACTABICHUS ISl PEIICHUS Pa3IMYHBIX MAaTEeMAaTUYECKUX 3a1ad, IS
OMMCAaHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN:

OIIpEJIETICHUE TI0JIOKEHHS TOYKH 10 €€ KOOpAUHATaM, KOOPAMHATBI TOYKH 10 €€ IOJIOKEHUIO Ha
IIJIOCKOCTH;

HaxXO0X/eHUEe MO rpaduky 3HAYeHUH (QYHKIHMH, OOJACTU ONpENEICHUs, MHOXECTBA 3HAYCHH,
HyJded (QYHKIUHM, TPOMEXYTKOB 3HAKOMOCTOSIHCTBA, IPOMEXYTKOB BO3pacTaHHUs U yObIBaHUS,
HauOOJBIIETO U HAUMEHBINIETO 3HAYEHUS (YHKITUH;

NoCTpoeHUe rpadrKa JTUHEHHON U KBapaTUYHON (YHKIIHII;

ornepupoBaHue Ha 0a30BOM YypOBHE TOHATHAMM: IOCJIEI0BATENbHOCTh, apupMeTHyYecKas
MIPOTPECCHs], TEOMETPUUECKAs TPOTrPECCUS;

UCIOJIb30BaHUE CBOMCTB JIMHEMHOM M KBaJgpaTHUHOW (DYHKIMHA M MX TpaUKOB NPH pEIICHUH
3a/1a4 U3 IpYrux yuyeOHbIX MPEIMETOB;

6) OBIIQJICHUE T'€OMETPUYECKUM SI3BIKOM; Pa3BUTHUE YMEHHUS HCIOJIb30BATh €ro Ul ONMUCAHUS
MIPEIMETOB OKPY)KAIOIIEr0 MHpa; pPa3BUTHE IMPOCTPAHCTBEHHBIX IpPEACTaBICHUN, M300pa3UTENIbHBIX
YMEHH, HAaBBIKOB N'€OMETPUYECKUX TOCTPOCHUN:

ONEpUPOBAaHUE TMOHATHAMM: (uUrypa, TOYKa, OTPE30K, IMpsmMas, JIyd, JIOMaHas, YTroJ,
MHOT'OYTOJIbHUK, TPEYTOJIbHUK M YETBIPEXYTOJbHUK, MPSIMOYTOJIbHUK U KBaJpaT, OKPY>KHOCTb U KPYT,
MPSIMOYTOJIbHBIN Napasuienenumnes, Ky0, map; u300paxeHne nu3ydaeMblx QUIyp OT PyKH U C ITOMOIIBIO
JIMHEUKH U LIUPKYJIS;

BBINIOJIHEHNE W3MEPEHHUs JUIMH, PACCTOSHHUN, BEIWYHMH YIJIOB C MOMOUIIBIO MHCTPYMEHTOB IS
W3MEPEHUH IJIUH U YIJIOB;

7) dopMHEpoBaHHE CHUCTEMAaTHYECKUX 3HAHUM O TUIOCKMX (HUTrypax W HX CBOWMCTBAX,
IIPEICTaBICHUH O IPOCTENIINX MPOCTPAHCTBEHHBIX TEJAaX; pa3BUTHE YMEHHUI MOAECIUPOBAHMS pPEalbHbIX
CUTyallMil Ha S3bIKE TEOMETPHUH, HCCIEAOBAHUSA IOCTPOEHHOM MOJEIM C MCIOJb30BaHUEM
reOMETPHUECKUX MOHATHH M TeopeM, ammapara anreOpbl, pelIeHus TeOMETPUYECKUX U MPAaKTHYECKUX
3a/1au:

ornepupoBaHue Ha 0a30BOM YpOBHE TNOHATHUSMM: PaBEHCTBO (GUTYp, MNapauIeIbHOCTh U
MEPIEHIUKYISIPHOCTD MPSAMBIX, YTJIbI MEXKY IPSIMBIMU, IIEPIICHANKYJIISP, HAKJIOHHAS, IPOEKIINS;

IIPOBEICHUE J1I0KA3aTENbCTB B TEOMETPUU;

ornepupoBaHWe Ha 0a30BOM YpPOBHE MOHSTHUSIMHU: BEKTOpP, CyMMa BEKTOPOB, IMPOHU3BEICHHE
BEKTOpA Ha YMCII0, KOOPJAUHATHI Ha INIOCKOCTH;



pellieHue 3aJad Ha HaXO0XJIEHHE NeOMETPUYECKUX BEIMYMH (JUIMHA M PAcCTOSHUE, BEIWYMHA
yTJIa, TUIOMIAk) 0 00pa3IaM Uil aifTOPUTMAaM;

8) oBlaJeHHE MPOCTEHIIMMH CIIOCOOAMH TMPEACTABICHUS M aHAN3a CTATHCTUYECKUX JIaHHBIX;
(dbopMUpOBaHUE MPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U O Pa3IMYHbIX
cnocof0ax HMX H3YYEHHUs, O NPOCTEHIINX BEPOSTHOCTHBIX MOJENSAX; pa3BUTHE YMEHHUH W3BIEKaTh
nH(pOpMaLIKIO, IPEJICTABICHHYIO B Ta0IHIaX, Ha AUarpaMmax, rpagukax, OnuchIBaTh U aHAJIU3UPOBAThH
MacCCHUBBI YMCJIOBBIX JIAHHBIX C MOMOILBIO MOAXOIALUIMX CTATUCTUUECKUX XapaKTEPUCTHUK, UCIIOIb30BaTh
MMOHMMAaHHUE BEPOATHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBJICHUN MIPU MPUHITUU PEILICHUM:

(dbopMHpOBaHUE TPEACTABICHUS O CTATHCTHYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTU CIIy4ailHOrO
COOBITHS;

pelIeHre TPOCTEHIINX KOMOMHATOPHBIX 3a/1a4;

orpeziesieHue OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YHCIOBBIX HAOOPOB;

OLICHMBAHME U BBIUMCIIEHUE BEPOATHOCTH COOBITHS B IPOCTENUIINX CITY4asiX;

HAJIM4YUe TPECTABICHUS O POJIM MPAKTUYECKHU JTOCTOBEPHBIX U MaJIOBEPOSITHBIX COOBITHII, O POIH
3aKOHa OOJIBIINX YKMCET B MACCOBBIX SIBICHUSX;

YMEHHE CpaBHUBAaTh OCHOBHBIE CTATUCTHUECKHE XapaKTEPUCTHKH, IOJYy4YECHHBIE B MpoIlecce
pelIeHns IPUKIAIHON 3a/1a4uk, U3YyUEHHs pEAJIbHOTO SIBJICHMUS;

9) pa3BuTHe yMEHUI MPUMEHSITh U3YUYEHHBIC TIOHATHUSA, PE3YJIbTAThl, METOABI JIsl PEIICHUS 3a/1a4
MIPaKTUYECKOI0 XapakTepa M 3aJad U3 CMEKHBIX JUCLUUIUIMH C HCIOJB30BaHUEM IIPU HEOOXOIUMOCTU
CIPAaBOYHBIX MAaTEpPHANIOB, KOMIIBIOTEpA, IOJb30BATHCS OIEHKOM M MPUKUAKOW MPH MPAKTHYECKHX
pacuerax:

pacro3HaBaHHE BEPHBIX U HEBEPHBIX BHICKA3bIBAHMIA;

OLICHUBAHME PE3YJIbTATOB BHIYUCICHUH MPU PELICHUH TPAKTUYECKUX 3a/1ay;

BBITNIOJTHEHHE CPABHEHHS YUCEIT B PEalIbHBIX CUTYAIUSX;

HCIIOJIb30BaHNE YHUCIIOBBIX BBIPAKEHUH IMPH PELICHUH MPAKTHUECKUX 3a/ad U 3a/ad U3 JPYyrux
y4eOHBIX IPEAMETOB;

pelleHre NPaKTUYECKUX 3a/1a4 ¢ IPUMEHEHUEM MPOCTEHIINX CBOUCTB GUTyp;

BBITMIOJTHEHHE MPOCTEHIINX OCTPOEHUN M U3MEPEHUN Ha MECTHOCTH, HEOOXOAUMBIX B PEaIbHOM
KHU3HU;



2. COJEP KAHUE YUEBHOI'O ITPEAMETA «MATEMATHUKA»
5 kJaacc

Apudmernka
HarypaJjbHble ynciIa 4 HYJIb
[ToBTOpenwue. Psin HaTypallbHBIX Yrcen. JleciTHUHAs cucTeMa 3alicH HaTypaibHBIX uncenn. CpaBHEHUE
HaTypasbHbIX yncell. CloxXeHue, 3aKOHbI ClI0KeHUs. Beruntanue. PemieHue TeKCTOBBIX 3a/1a4 ¢
MTOMOIIIBIO CIIOKCHHSI U BEIUUTAHUS. Y MHOKCHUE, 3aKOHBI YMHOXKEHUS. PacripeienuTebHbIN 3aK0H.
CrnosxeHue ¥ BBIYUTAHHE YHCET CTOJIOMKOM. Y MHOKEHHE YHcel CToJI0uKoM. CTereHb ¢ HaTypalbHbIM
nokasarenem. [lenenue Haieno. Perenue TEKCTOBBIX 3aa4 C TOMOIIbI0 YMHOXKEHUS U JeJICHUs. 3a1auu
Ha «4actuy». Jlenenue ¢ ocratkoM. UucioBsie BeipakeHus. HaxoxxieHue IByX 4Hcell 0 UX CyMME U
pazHoCTU. 3aHUMATENbHBIC 3a/1a4H.
HN3mepenune BeJHYNH
[Ipsimasi, myd, oTpe3ok. Mi3amepeHne oTpe3KoB U METPUUYECKUE SIMHULIBI JUTHHBL. [IpeacraBienue
HATypaJIbHBIX YHCEIl HAa KOOpAUHATHOM Jy4ye. OKpY:KHOCTb U KpyT, cdepa u map. YIIibl, u3MepeHue
yrioB. TpeyroJbHUKN U YeTHIPEXYTOIbHUKH. [1IT01mans mpssMoyroiibHAKA, SAMHHUIIBI TUTOIIATH.
[IpssMoyTonbHBIN apasuienenues], 00beM MPSIMOYTOIbHOIO MapauleNienue1a, eAMHULIBI 00beMa.
EnuauIb Maccel 1 BpeMeHU. 3a1auu Ha IBIKEHUE. MHOTOYTOJIbHUKH. 3aHUMATEIIbHBIC 33/1a49H.
e MMOCTh HATYPAJIbHBIX YHCeJ
CaoiicTBa 1 mpu3HAKK IemuMOCTH. [IpocThie u cocTaBHBIE Uncia. JlenuTenn HaTypalbHOTO YUCIIA.
Haubonpimmii oOuuii nenurens, HaMMeHblee 0011Iee KpaTHoe. 3aHuMAaTelbHbIE 3a/1a4H.
OO0ObIKHOBEHHBbIE IPOOH
[TonsiTue npobu, paBeHCTBO Apodeii. 3amaun Ha Apodu. [IpuBenenue apobeit k 001IEMy 3HAMEHATEINIO.
CpaBuenue npobeit. CiioxeHue apooeil, 3aKoHbI ClIoKeHHs. Berautanue apodeit. Y MHOXkeHue apooeid,
3aKOHBI YMHOKeHUs. Jlenenue npobeil. HaxoxkaeHune 4acTu 11e10ro U IeNIoro 1Mo ero YacTu. 3a1ayu Ha
coBMecTHYIO paboTty. [lonstie cmemannon apodu. CiokeHne 1 BEIYUTAaHUE CMEIIaHHBIX APOOeEH.
YMHOKEHUE U IeJIeHHe CMeIIaHHbIX qpobeit. [IpencraBnenue apobdeii Ha KOOPAMHATHOM JTyYe.
[Tnomane mpsMOYyToJIbHUKA, 00BEM MIPSMOYTOJILHOTO MapasuieienuIie/ia. 3aHUMAaTelIbHbIC 3a/1a4u.
OcHoBHas 11€71b - ¢(HhOPMUPOBATH Y YUAIIUXCSI YMEHUSI CPAaBHUBATh, CKIIA/IbIBATh, BEIYUTATh, YMHOXKATh U
JeNINTh OOBIKHOBCHHBIC ¥ CMEIIIAHHBIE IPOOH, BEIYUCIIATH 3HAUCHUS BBIPAKCHHM, COICPIKANTUX
OOBIKHOBEHHBIE M CMEIIaHHbIE APOOHU, pelaTh 3a1a4i Ha CJIOKEHUE U BBIYMTAHNE, HA YMHOKEHHUE U
neneHue apo0el, 3a1aun Ha 1poOu, Ha COBMECTHYIO paboTy apupMeTUYECKUMU METOIaMHU.
IloBTOpEeHUe: cucTeMaTU3aNus 3HAHUI U UTOrOBasi KOHTPOJIbHAsI padoTa.

6 KJaacc

IloBTOpeHust MmaTepuaJia 3a 5 kJiacc

OTHOLIEHHS, IPONOPIUN, IPOLEHTHI

OtHomieHuss uyvcen W BenuuunH. Macmral. JleneHue uymcia B JaHHOM OTHoOIIeHWU. [Ipomoprmm.
[Ipsimass u oOparHasi mpomopIMOHANBHOCTE. [loHATHE O TpolieHTe. 3aaund Ha MPOIECHTHI (pelieHue
TEKCTOBBIX 33/1ad C WCIIOIh30BAHMEM CTATHCTHYECKUX MaHHBIX Kamyxkckoro perunona). Kpyroseie
qyarpaMMbl. 3aHUMaTeNbHbIC 3aa4H.

Ieable uncia

OrtpunarenbHble 1enble yncia. [[poTuBonoaokHbIE Yynciia, MOAYJIb ynciia. CpaBHEHUE LETbIX YHCEN.
Crnoxxenue, BbIYMTAHUE, YMHOXEHUE M JCJIEHHE UENbIX YHCEI. 3aKOHBI CJIOKEHUS U YMHOMKECHUS.
PackppiTe ckoOOK U 3akitoueHue B CKOOKHU. [[eficTBUSI ¢ cyMMaMH HECKONbKHX ciaraeMbix. [Ipen-
CTaBJICHUE LEJIbIX YUCET HA KOOPAMHATHON OCU. 3aHUMATENIbHBIE 3a1a4H.

PanuonajibHBIE YnCIIa

Otpumnarenbupie ApoOu. ParmumonanbHpie umcna. CpaBHEHHE palMOHANBHBIX uucen. CloxkeHue u
BBIYMTAHUE, YMHOKECHHE U JIelieHne ApoOeil. 3aKOHBI CIOKEHUS U yMHOXeHUs. CMelIaHHble ApooH



MIPOM3BOJBHOIO 3HaKa. M3o00paskeHHE palMOHAJIbHBIX YHCEN Ha KOOPAMHATHOW OCH. YpaBHEHHS.
Pemenune 3aga4 ¢ noMOLIbIO YpaBHEHH. 3aHUMATEIbHBIE 3aa4H.

HecaTuunblie 1podu

[loHsATHE TOJIOXKUTENBHON AECATUYHON ApoOu. CpaBHEHHUE, CIIOKEHHE, BHIYUTAHUE, YMHOXEHHUE U
JIeJIeHUE TTOJIOKUTENIBHBIX IeCATUYHBIX ApoOei. Jlecstuunbie 1poOu U mpoueHTHl. JlecaTuunbie 1poou
mob6oro 3Haka. [Ipubnmxenne necaTHIHBIX ApoOei. [IpudmmkeHne CyMMBbl, pa3HOCTH, TPOU3BEACHUS
Y 4YaCTHOTIO JIBYX 4YucCell. 3aHUMAaTeNIbHbIC 3a/1a4uu.

OObIKHOBEHHBIE U 1eCITUYHbIE IPO0H

Pa3znoxxeHne 1MOJIOKUTENbHOM  OOBIKHOBEHHOM JIpOOM B  KOHEYHYIO JIECATUYHYK  JIpOOb.
[lepuoauueckue M HeNepUOAUYECKHE JecsATHUUHble poou. JlnmHa oTpes3ka. J[IMHA OKPYXKHOCTH.
[Tnomane kpyra. Koopaunartaas ock. JlekapToBa cuUCTeMa KOOpPAMHAT Ha IJIOCKOCTH. CTombuaThie
auarpamMmbl U rpa@uKku. 3aHUMaTeNIbHbIE 3a/1a4H.

HUcropuss MaremaTtuku

[TosiBnenue uudp, O6ykB, uepornudoB B mporecce cuéra M pacnpeneseHHs NPOIyKTOB Ha [lpeBHeM
bmmxunem Bocrtoke. CBsizb ¢ Heonutuueckoit peBomonueil. Poxxienue mectuieciTepuyHON CUCTEMBI
cuucienus. [losBneHue necaTHUHON 3amucy yucen. PoxaeHue u pa3BuTHe apu(PMETUKU HATYpaJbHBIX
gucen. HOK, HO/I, npoctsle uncna. Pemero Opatochena. IlosBienue Hymnst 1 OTpULIATEIbHBIX YHCET B

MatemaTuke apeBHOCTH. Ponp Jmodanrta. Ilouemy (—1)(—1)=+1? Hpobu B Basuione, Erurmre,

Pume. OTkpbiTHEe AecaTuyHbIX ApoOel. CtapuHHbIE cucTeMbl Mep. JlecaTuuHbie IpoOu U MeTpUYecKas
cucrema mep. JI. MarHunkwii.

IloBTOpeHne Kypca 5-6 KiIaccoB: cUCTEMaTHU3alMs 3HAHUN U UTOrOBasi KOHTPOJIbHAs paboTa.

7 - 9 ki1accenl

Aaredpa 7 — 9 knacc. CTpyKTypa Kypca, OCHOBHbIE COiepKaTeIbHbIC THHUH.

B kypce anre6pbl MOKHO BBIIEINUTH CIEAYIOIIME OCHOBHBIE COJIEpKaTeIbHbIC IMHUM: apu(MeTHKa;
anreOpa; (QyHKIUM; BEpOSITHOCTh W CTaTUCTHKA. Hapsimy ¢ 3TuM B cojepaHHe BKIIIOYEHBI JIBa
AOMOJTHHUTCIBHBIX MCETOAOJOTMYCCKUX pasjcia: JIOTMKa MU MHOXCECTBA, MATCMAaTHKa B HCTOPUYCCKOM
Pa3BUTHH, YTO CBS3aHO C peau3alueil 1eneil 0O0IEenHTENIEKTYyalbHOTO U OOIIEKYIbTYPHOTO pa3BUTHUS
y4aIuxcsl.

Conep:xanue Kypca ajaredpsl 7 Kjace

JeiicTBUTEIbHBIE YMCJIA

Harypansuble umcna u jeiictBus ¢ HuUMH. CreneHp uyucna. IIpocTble M cocTaBHBIE YHCIA.
Paznoxenne HaTypaibHBIX Yrcel Ha MHOKHUTEIH. OOBIKHOBEHHBIE APOOU M KOHEYHBIE IECITUIHBIE IPO-
6u. Pa3noxxenue oObIKHOBEHHOH JIpoOM B KOHEUHYIO JECATUYHYIO po0b. [lepuonuueckue necsiTuyHbe
npobu./lecsaiTuuHoe  pasnoKeHHWE palMOHANbHBIX 4Yucen. VppauuonanbHble uucna. [lonsTue
nelicTBuTenbHOro yucia. CpaBHEHHE M OCHOBHbBIE CBOMCTBa JeMCTBUTENbHBIX unceln. [Ipubnmxenus
yucna. JlinHa otpe3ka. KoopanHatHas och.

AuredpanyecKkne BbIPaKeHHUs

UucnoBeie M OyKBEHHBIC BBIpaKeHHs. [lOHSATHE OTHOWIEHA, TPOHW3BEACHUE OJHOUWICHOB,
CTaHJApTHBIA BHUJ OJHOWIEHA, MOJO0OHBIE OJHOWIEHBI. [loHsATHE, CBONWCTBA M CTaHIAPTHBIA BUJ
MHOTO4YJIEHa, CyMMa M pPa3HOCTh MHOTIOWIEHOB, IPOU3BEIEHUE OJHOWIEHA Ha MHOIOYJIEH,
IIPOU3BEICHNE MHOIOWIECHOB. llenoe BbIpa)keHHE M €ro 4YUCIIOBOE 3HaueHHE. TOKIECTBEHHOE
PaBEHCTBO LIENBIX BEIPAKCHUH.

KBagpar cymMMbl U pazHocTH. Beinenenue nonHoro kBaapata. PasHocTs kBaapaToB. Cymma u
pa3HocTh Ky6oB. [IpumeneHne Gopmys COKpalieHHOro yMHOXeHHs. Pa3noxkeHne MHOTOwIeHa Ha
MHOXHUTEJIH.

Anrebpanyeckue npobu m ux cBoiictBa. [IpuBeneHue anreOpanyeckux Apoder k oliemy
3HaMeHarTeno. Apudmernyeckue ACUCTBUS HaJ anreOpandeckuMu ApoOsMu. PanmonambHOE
BBIP@KEHHUE U €r0 YHCIOBOE 3HaUeHHUE. T0XKIECTBEHHOE PABEHCTBO PALIMOHAIBHBIX BHIPAKEHUH.



Ocnosnas yeno — copmuposams yMeHUs NPUMEHAMb OCHOBHOE CBOUCME0 Opobu U
BLINOJIHAMb HAO AneeopaudecKumu Opoodsamu apugpmemuiecxue Oeticmeus.

Crenenb ¢ LelIbIM MMOKa3areneM U ee cBoiicTBa. CranmapTHeii Bua uucna. [IpeoOpasoBanue
palMOHAIBHBIX BBIPAKEHUM, 3alIMCAHHBIX C IOMOLIBIO CTEIIEHH C LIEJIbIM I0Ka3aTeJEM.
JIuneiinbie ypaBHeHHUs

VYpaBHEHHUsI IEPBOM CTENEHHU C OJHUM HEU3BECTHBIM. JINHEIHBIE YpaBHEHUSI C OAHUM HEU3BECTHBIM.
Pemienne nuHEWHBIX ypaBHEHUIN C OJIHUM HEU3BECTHBIM. PelieHue 3ajad ¢ MOMOIIBIO JIMHEWHBIX YpaB-
HEHUI. YpaBHEHHS TMEPBOM CTENEHUW C JBYMS HEU3BECTHBIMU. CHCTEMBI JIByX YypaBHEHUM MEpBOM
CTETICHH C JIByMSI HCM3BECTHBIMU U CIIOCOOBI UX pelIeHus (crmoco0 MOICTaHOBKH, CIIOCO0 YpaBHUBAHHUS
ko3¢ duimeHToB). PaBHOCHIIBHOCTH YpaBHEHH U cCTEM ypaBHEHUM. PelieHne cucreM JBYX JTMHEHHBIX
YPaBHEHUN C ABYyMs HEU3BECTHBIMU. Pellenre 3a1a4 py NOMOIIY CUCTEM YPaBHEHUM NIEPBOM CTETICHMU.
IloBTOpeHue : cucTemMaTH3alus 3HaHUH U UTOTOBasi KOHTPOJIbHAs paboTa.

Conep:xanue Kypca ajaredopsl 8 kiacc

Ipocreiimme pynknun. KBagpatupie KOpHH
UYucnoBsie HepaBeHcTBa.  KoopauHatHas ocb. MHOXecTBa gucen. JlekapToBa cucrema
KOOpAMHAT Ha TTocKocTH. DyHKIM, rpaduk  pyHknun. DyHKIUU y= X,

1 .
y= Xz, y=—, HUX CBOHCTBA U I‘pa(bI/IKI/I.
X

[TonaTne KBagpaTHOTO KOpHA. Apu(pMETHUECKUI KBaIpaTHBIA KOpeHb. CBONCTBA apu()METHIECKUX
KBaJIpaTHbIX KOpHEH. KBaapaTHbIN KOPEHb U3 HaTypaJIbHOTO YHCIIA.
KBagparHbie 1 panoHaJIbHbIe YPABHECHHUSA

KBagparusiii TpexuneH. [lonstne kBaapaTHOro ypaBHeHMs. HenosiHOe KBaapaTHOE YypaBHEHHE.
Pemenue kBagpaTHOro ypaBHeHus oouiero Buja. Teopema Buera. [IpumeHenne kBaipaTHbIX ypaBHEHUH
K pemeHuto 3aaad. [lonsatue panuoHansHOro ypaBHeHHs. bukBaapaTHoe ypaBHeHue. Pacnamaromeecs
ypaBHEHME. YpaBHEHME, OJHA 4YacTb KOTOpOro — ajredpauueckas ApoOb, a JIpyras paBHa HYJIIO.
Pemenne panmoHanbHbIX ypaBHEHHN. Pemienne 3a1a4d npy NOMOIIY pallMOHAIbHBIX YPAaBHEHUN.
JInHeitHas1, KBaApaTU4YHAsA U APOOHO-INHeHAsA QyHKIIUH

[psimasi mpomnopiuoHanbHas 3aBUCHMMOCTh. ['paduk ¢dynkuun y= KX. JluHeiiHas (yHKuus u ee

rpaduk. PaBHOMepHOE aABmkeHne. yHKUIUSA y= |X| u e€ rpaduk. OyHkuus y = ax’. I'padux pynkumu
y=a (x - xo)2 + yo. KBagpartnunas ¢yukuus u e€ rpaduk. OOpaTHas MPOMOPIMOHATHHOCTD.

OyHKIMS y= K . Apo6HO- nuHelHas QyHKIuUS 1 e€ rpaduxk.
X

Cucrembl palluOHATbHBIX YPAaBHEHHUI

[lonsATHE cHUCTEMBI pPALMOHANBHBIX YypaBHEHMI. PemeHne cuCTeM panuMOHAIBHBIX YpAaBHEHUMN
CrocoOOM MOJICTAHOBKHU U APYTrUMU criocobamu. Pemienue 3agad mpu MOMOIIM CUCTEM pPallMOHATBHBIX
ypaBHeHHH. ['paduueckuii crnoco0 pelieHus CHUCTEMbl ABYX YypaBHEHHMH MEpBOM CTENEHU C ABYMS
Heu3BeCcTHhIMU. PeleHune cucreM ypaBHEHUHN U ypaBHEHUH rpaduuecKuM criocodoMm.
IloBTopenne: Cucremarn3aus 3HaHUH U UTOTOBasi KOHTPOJIbHAsA padoTa.

Conep:xanue Kypca ajaredopsl 9 kiace

HepaBencrBa

HepaBeHncTBa mnepBoil cTenmeHM ¢ OAHMM HEU3BECTHBIM. [IpuMeHeHHE TpapuKOB K pEIICHUIO
HCPaBCHCTBA nepBoﬁ CTCIICHU C OAHUM HEU3BCCTHBIM. JInHelHbIe HCPaBCHCTBAa C OAHHUM HEU3BCCTHBLIM.
CucreMbl JIMHEHHBIX HCPAaBCHCTB C OAHHUM HCU3BCCTHBLIM. ITonsarue HCpPaBCHCTBA BTOpOﬁ CTCIICHHU C
OJTHMM Heu3BecTHbIM. HepaBeHCTBa BTOPOIl CTENEHU € MOI0KUTENBHBIM JUCKPUMHUHAHTOM, HEPABEHCTBA
BTOpOI>'I CTCIICHU C NUCKPUMHWHAHTOM, paBHBIM HYJII0, HCPABCHCTBA BTOpOI\/JI CTCIICHU C OTPULATCIIbHBIM
IUcKpuMUHAHTOM. HepaBeHCTBa, cBoIsIIMEcs K HEpaBEHCTBaM BTOPOM creneHH.MeToa MHTEpBaloB.



Pemenne pauMoHanbHbIX HepaBeHCTB. (CHCTEMBl palMOHAJIbHBIX  HepaBeHCTB. Hectporue
panroHaIbHbIE HEPABEHCTBA.
Crenenn yuciaa

®ynkuus y= X", eé cBoiicTBa U ee rpaduk. [loHsitue KopHs N-ii crenend. KOpHU YeTHOW M HEYETHON
creneHeil. Apudmernueckuit kopenb. CBoICTBa KOpHEH N-ii CTeTeHu.
IlociaenoBaTe ILHOCTH

[Tonsitue wmcnoBoi mocnenoBareabHOCTH. CBOWCTBA YHUCIOBBIX TocienoBaTenbHOCTe. [loHATHs
apudmernyeckoii u reomerpuueckord mnporpeccuil. @Dopmynabl CyMMBI 1 TEpPBBIX  YJICHOB
apu(METHYECKON U TEOMETPUIECKOI MPOTPECCHIA.
JJieMeHThI NPUOJIMKEHHBIX BHIYUCIEHUM, CTATUCTUKH, KOMOMHATOPUKHN U TEOPUM BEePOSAITHOCTE

AOGcontoTHAs M OTHOCUTEIbHAs MOTPEIIHOCTH NpuOmmkeHus. [Ipubmmkenus cyMMbl U pa3HOCTH,
MPOU3BEACHUS U 4acTHOr0. CriocoObl MpeACTaBIeHUS U XapaKTePUCTHKA YUCIOBBIX TAHHBIX.

3amaun Ha mepebop BCeX BO3MOXKHBIX BapuaHTOB. KomOuHatopHble mpaBuia. llepecTaHOBKH.
Pasmemienusi. Coueranus. CinydaiiHble COOBITUSI M X BEpOsATHOCTh. CymMMma, MPOU3BEACHUE U PA3HOCTh
cilydaitHbIX coObITHI. HecoBMecTHBIE M He3aBUCHMBIE COOBITHS. YacToTa CIydailHBIX COOBITHIA.
HcTopust MaTeMaTUKA

Bo3HuKHOBEHHE MaTeMaTHKU KaK HayKH, dTanbl €€ pa3BuTHs. OCHOBHBIE pa3/ieibl MaTEMaTHKU.

Brigaronuecs MaTeMaTUKu U UX BKJIaJ B pa3BUTHE HAyKU. BECKOHEYHOCTh MHOXECTBA MPOCTHIX YUCET.
Uwncna u UMHBI OTpe3KoB. PamumonanpHbie uncna. [loTpeOHOCTH B mMppanmoHanbHbBIX unciax. [llkoma
[Mudaropa. 3apoxnenue anredpbl B Heapax apudmeruxu. An-Xopesmu. Poxnenue OykBeHHOM
cumBouku. [1.depma, @. Bumer, P. Jlekapt. Hcrtopus Bompoca o HaxoxIeHHH (HOpMyna KOpHEH
anreObpanveckux ypaBHEHUH cremneHeil, 6ombpmmx yeThipéx. H. Tapranbs, JIx. Kapmano, H.X. Abens,
O.Janya. IlosiBieHue MeTosa KOOpAMHAT, MO3BOJIAIOIIETO MEPEBOJUTh T'€OMETPUUYECKHE OOBEKThI HA
s3Ik anredpsl. [lossnenue rpaduxos ¢ynkmuit. P. Iekapt, I1. ®depma. [Ipumepsl pa3nudHbIX CHCTEM
koopauHat. 3amada Jleonapno Iluzanckoro (PuboHauun) o kposmkax, yucia duboHauyu. 3agadya o
maxMaTHOM Jocke. CXOAMMOCTh TE€OMETPUYECKOM mporpeccuu.  VICTOKM TeopuHM BEpOSITHOCTEMH:
CTpaxoBoe jieno, azapTHble Urpsl. I1. depma, b.I1ackans, 5. bepuymnu, A.H.Koamoropos.

IToBTOpenne kypca 7-9 kiaaccoB: Cuctemarusaiys 3HaHUI U UTOrOBasi KOHTPOJIbHAS padoTa.

I'eometpusi 7- 9 kaacc. CTpyKTypa Kypca, 0CHOBHBIE CO/lep:KaTeIbHbIe JIHHU.

B kypce reoMeTpun yCIOBHO MOKHO BBIJIEIHTH CIEAYIOIINE OCHOBHBIE COJEP/KATENIBHBIE JIMHUU:
«Harnsinnas reomerpusi», «l'eomerpuueckue ¢urypel», «3mMepeHrne TreoMeTpUYEeCKUX BETUUYHHY,
«Koopaunatsi», «BekTopbl», «Jloruka u MHOXXeCTBay, «I'€oMeTpHs B UCTOPUUYECKOM Pa3BUTUI.

Conep:xaHue Kypca reoMerpun 7 Kjiacce

HayanbHble reoMeTpruyecKue CBeAeHUs

[Ipocreiiime reomerpuueckue (GUIyphl: mpsiMas U OTPe3oK, Jyd U yroj. CpaBHEHHE OTPE3KOB U
yrioB. M3mepenne orpes3koB. M3mepenue yrinoB. CMeXHbIE M BEPTUKAIbHBIE YIUVIBI, MX CBOMCTBA.
[IepnieHquKynsApHBIE MIPSIMBIE.
TpeyrojbHuku

[Ipu3Haku paBeHCTBAa TPEYroJbHUKOB. MenuaHbl, OHCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA.

PaBHOOeIpeHHBIN TPEYroJbHUK M €ro CBOWCTBA. 3aJaud Ha IOCTPOCHHE C IMOMOIIBI0 IUPKYIS U
JIMHEUKHU.
I[MapaneabHble NpAMBbIE

[Ipu3Haky mapamienbHOCTH NMPSAMBIX. AKCHOMa MapajuieNbHbIX NpsiMbIX. CBOMCTBA MapaliesIbHbBIX
IIPSIMBIX.
CooTHOIIEeHUSsI MeK1Y CTOPOHAMH H YIJIAMH TPEYroJbHUKA

Cymma yrnoB TpeyronbHuka.  COOTHOLIEHUS MEXAY CTOPOHAMH M YIJIAMH TPEYTOJIbHHKA.
HepaseHnctBo TpeyrosnbHuka. IIpsAMOyrosbHbele TpEyroJbHUKHM, UX CBOMCTBA M IIPU3HAKU PAaBEHCTBA.
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PaccrossHue ot ToukM n0 npsamoil. PaccrosHue Mexny napauieabHbIMU HpsaMbiMH. [locTtpoeHue
TPEYrOJIbHUKA IO TPEM DIIEMEHTAM.

IloBTOpenue. Pemenue 3agay

Pemenune 3amau no temam «lIpocreiimme gurypsl muanumerpuny». «TpeyronsHuku». «IlapamnenbHble
IIPSIMBIEY.

Conep:xanue Kypca reoMeTpuu 8 Kiacc

YerbIpEéXyroJabHUKH

Mpuoroyronsauku. Ilapamnenorpamm u tpaneuus. IIpsmoyronbHuk, pom0O, kBagpar. OceBas u
LIEHTpaJIbHasl CHMMETPUHU.

Ilnomaan

IlonsaTne miomanu MHOroyrosibHuka. Ilmomanu mnapamiesnorpaMma, TPEyrojdbHHKA W TpaleLuu.
Teopema [Tudaropa.

ITono0HBIE TPEYroJIbHUKH

[Tono6ubie TpeyronpHuku. IlpusHaku momobus TpeyroibHUKOB. I[lpuMenenue mogodus K
JI0Ka3aTeNIbCTBY TeOpeM M peuieHuto 3agad. COOTHONIIEHHS MEXAY CTOPOHAMH U yIjamu
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA.

OxpyxHOCTH

B3anmHoe pacnonoxkeHue npsMOM M OKpYKHOCTH. KacaTtenbHas K OKPYKHOCTH, €€ CBOMCTBO U
npusHak. LleHTpanbHble M BIUMCaHHBIE yIibl. YeThIpe 3aMeuaTebHble TOUKU TPEYroJIbHUKA. BrimcanHas
Y OIIMCaHHAasl OKPYKHOCTH.

Hcropusi MaTemaTHKH

Ot 3emnenenus k reomerpun. [ludarop u ero mkona. danec, Apxumen. [lnaron u Apucrores.

[TocTpoeHne nmpaBUIBHBIX MHOTOYTOJIbHMKOB. Tpuccekuus yria. KBaapartypa kpyra. ¥YaBoeHue kyoOa.
Uctopus uncna . 3o1o0toe ceuenue. «Hauana» Esxiuna. JI Diinep, H.M.Jlo6aueBckuii. icTopus nstoro
nocrynara. l'eomerpuss M HMCKycCTBO. ['eoMeTpHuecKue 3aKOHOMEPHOCTH OKPYKAIOIIETO MUpa.
ActpoHomust u reomerpus. YTo U kak y3Hanu AHakcarop, OpatocdeH u Apucrapx o pazmepax JIyHsl,
3emsn u Conuua. Paccrosaus ot 3emnu 1o Jlynsl u Connna. M3mepenue paccTosHuS OT 3eMid 10
Mapca. Pomp poccuiickux y4€HbIX B pa3BuTuM Matemaruku: JI.Odnep. H.W.JloOaueBckwii,
[1.J.Yeb6nmmes, C. Kopanesckasi, A.H.Konmoropos. Martematuka B passutuu Poccuu: Ilerp |, mkoma
MaTeMaTHYeCKUX M HaBUTALKMX HayK, pa3BuTue poccuiickoro d¢uora, A.H.KpbsuioB. Kocmuueckas
nporpamma u M.B.Kenpim.

IToBTOpenue. Pemenue 3agau
Pemenne 3amau no Ttemam «UerhlpéxyronpHukm». «llmomanu». «llogoOHBIE TpeyroIbHUKN.
«OKpY>KHOCTBY.

Conep:xkaHue Kypca reoMmeTpuu 9 Kjiacc

BekTopsl

[Tonsitue BexTopa. CioKeHUE U BHIYUTAHUE BEKTOPOB. Y MHOKEHUE BeKTOpa Ha yucio. [I[pumenenue
BEKTOPOB K PEIICHHUIO 3a/1a4.

MeToa KOOPAUHAT

Koopaunats! BekTopa. [Ipocreiimue 3a1aun B KOOpAMHATaX. Y paBHEHUE OKPYKHOCTH U MPSIMOH.

CooTHOIIEHUsI MeEKAY CTOPOHAMHM U YyIJlaMHM TpeyrojbHuka. CkajsipHoe Npou3BeleHUe
BEKTOPOB

CuHyc, KOCHHYC, TaHI€HC, KOTaHreHc yria. TeopemMbl CHHYCOB M KOCHHYCOB. Pemienue
TpeyroibHUKOB. CKaJsIpHOE MPOU3BEICHUE BEKTOPOB 1 €ro MPUMEHEHHUE B TEOMETPUUECKHX 3a/1auax.

JJIMHA OKPY’KHOCTH M IUIOMIAAb Kpyra

[IpaBunbHBIE MHOTOYrOJIBHUKUA. OKpPY/KHOCTH, ONHUCAHHAS OKOJIO MPABUIBHOIO MHOTOYTOJIBHUKA U
BrnHcaHHasi B Hero. [locTpoeHue npaBUiibHBIX MHOTOYTOJILHUKOB. J{iiuHa okpyxkHocTH. [nomans kpyra.

JIBuaxeHMs1

[Tonsitue neuxxkeHus. OceBas U LieHTpaibHasg cumMeTpud. [lapamnensusiii meperoc. [ToBopoT.
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00 akcuomax IIAHUMETPUU
IToBTOpenue. Pemenue 3agau
Pemenue 3agau mo BceM TeMam /-9 kinaccos, Bxoasamum B [THA.
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3. TEMATHYECKOE IINTAHUPOBAHMUE no marematnke

5 kmacc (210 yacoB)

Ne n/mt HanmenoBanue pa3znenos u teM Kon-Bo K/p

4acoB

(Bcero)
1 [ToBTOpenue 5 1
2 HatypanbHble uncna u HyJb 53 2
3 W3mepenue BennunH 33 2
4 JlenuMoCTh HaTypaJIbHBIX YHCEIT 22 1
5} OOBIKHOBEHHBIE IPOOH 83 2
6 IToBTOpEeHUME 14 1

TemaTHYecKoe NJIAHNPOBAHUE 110 MaTeMaTHKe
6 xiaacc (210 u.)

Ne /it HanmenoBanue pa3nenos u tem Kon-Bo K/p

9acoB

(Bcero)
1 [ToBTOpEeHue 6 1
2 OTHoOIIEHUS, POTIOPIIUU, TTPOIICHTHI. 31 2
3 Lenbie uncna. 38 1
4 PanuonanbHbeie uncna. 45 2
5 Jlecsituanbie 1poou. 43 2
6 OOBIKHOBEHHBIE U JACCITUYHBIC APOOH. 30 1

WcTtopus maTemaTuku. )
[ToBTOpEHME Kypca MaTeMaTUKH S5-6 KIaccChl. 12 1
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TeMaTnueckoe miaHupoBanue no ajaredope 7 kiaace (105 4.)

Ne n/m HaumenoBanue pa3nenoB u Tem Koun-Bo K/p
4acoB
(Bcero)
1 JlelicTBUTE/IbHBIE YK CJIA 17 1
HarypanbHble uncia 4
PaunonaneHbIe yncna 4
JleiicTBUTEIBbHBIC YKCTIA 9
2 AJredpanyeckne BbIpaKeHHs 60 4
OpnHowIEHBI 8
MHorounenst 15
DopMyJIbl COKPALIEHHOTO YMHOXEHHS 14
Anrebpanyeckue 1poou 16
CreneHs C 11€TbIM [TOKA3aTENeM 7
3 JInHeliHbIe ypaBHEHHUS 18 1
JInnelHbple ypaBHEHHUs C OJHUM HEU3BECTHBIM 6
Cucrempl TMHEVHBIX YpPaBHEHUN 12
4 IloBTOpPEHME 10 1 (uToroBasi)
105 7
TemaTnueckoe njanupoBanue no ajareope 8§ kiaacc (105 4.)
Ne ni/m HanmeHoBaHMe pa3jeioB U TeM Koxa-Bo K/p
4yacos
(Bcero)
1 IIpocreiimme pynkuun. KBaaparubie KopHuU. 25 1 (anarmocTuy.
KOHTPOJIb)
2
OyHKIUYN U TpapUKH. 9
) 1 7
OyHKIMU y=X, y=X?, y= "
KBagpaTHbie KOpHH. 9
2 KBanparHble 1 panoHaJIbHbIe YPABHEHHUS. 29 2
1(muaraocTu.
KOHTPOJIb)
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KBanparusie ypaBHEHUSI. 16
PanmonansHbie ypaBHEHHS. 13
3 JluneiiHasi, KBaapaTHYHash M JAPOOHO-JIHHelHasi | 23 1
(pynxuumn.
Jluneiinas QyHKIHS. 9
KBagpatuunas QyHKIus. 9
JpoOHo-nuueiHast QyHKITHSL. S)
4 CucreMa panMoOHAIBHBIX YPaBHEHHIA. 15 1
CucreMbl pallMOHAJILHBIX YPABHEHHUIA. 8
I'padmueckuii cnocod perieHus: CUCTEM YpaBHEHUN. 7
5 IloBTOpEeHune 13 1 (uToroBasi)
105 7
2(marHoctuyec
KU KOHTPOJIb)
TemaTnueckoe njannpoBanue no ajareope 9 kiaacc (102 4.)
Ne ni/m HanmeHoBaHMe pa3jeioB U TeM Koxa-Bo K/p
4acoB
(Bcero)
1 Hepagencrna. 31 2
JIuHeiitHbIe HEPABEHCTBA C OJJHUM HEU3BECTHBIM. 9
HepaBeHnctBa BTOpOi CTeneHU ¢ OTHUM Heu3BecTHbIM | 11
PanrionansHbIe HEpaBEHCTRBA. 11
2 Crenenb yucia 15 1
DyHKIus y=X" 3
Kopens crenenu n. 12
3 IlocsienoBaTeIbHOCTH. 18 2
YucnoBble NOCIEI0BATEIBHOCTH U UX CBOMCTBA. 4
Apudmernueckas Iporpeccust 7
I'eomeTpuueckas mporpeccus 7
4 DJIeMeHTBI NPHOINKEHHBIX BbIYMCJIeHUH, | 19 1
CTATHCTHKA, KOMOUHATOpHKA " Teopus
BEPOSITHOCTH.
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[Tpubmmxenus ancer. 4
[Tpubnuxenus yucer. 2
KomoOunaropuka. 5
BBenenue B TeOpHI0 BEpOSTHOCTH. 8
5 HcTopus MmaTeMaTHKH. 6
5 IloBTOpEeHue 13
102 6
TeMaTnuyeckoe MmIaHNpoBaHue 1Mo reoMmerpuu 7 kiaace (704.)
Ne mi/m Paznensl mporpaMmbl Koui-Bo KonTposbhbix
4acoB pabor
1 HauanpHbie reoMeTprUecKue CBEACHUS 10 1
2 TpeyronbHUKH 17 1
3 [TapannenpHble MpsiMble 13 1
4 CooTHoOIIEHUS MEX1y CTOPOHAMU U YIJIaMu 18 2
TpEYroJbHUKA
5 [ToBTOpenue. Pemenne 3anay. 10 —
Bcero ypokos 68
KoHnTpoabHbIX padboT 5
PeszepBHoe Bpemst 2
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TemaTnuyeckoe njaHnpoBanme no reomerpun 8 kiacce (704.)

Ne /it Paznensr mporpaMmbl Koui-Bo KonTposbHbix
4acoB pabor
1 YeTbIpexyroJbHUKH. 14 1
MHOTOoyroIbHUKH 2
[TapannenorpamMm u Tpamenus. 6
[IpsiMoyronpHUK, poMO, KBaApaT. 6
2 ILromane. 14 1
[Tnomaas MHOTOYTOJIbHUKA. 2
[Tnomaau napasienorpaMma, TpeyrolbHUKA U 6
Tparenum.
Teopema [Mudaropa. 6
3 ITono0HBIE TPEYroJIbHUKH. 19 2
Omnpenenenne no100HBIX TPEYTOJIbHUKOB. 2
[Tpu3naku nono6us TPeyroabHUKOB. 6
[Tpumenenne nogo0us K T0Ka3aTeIbCTBY TEOPEM H 7
peleHws 3a]1a4.
CoOTHOIICHUST MEKAY CTOPOHAMU M YTIaMU 4
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
4 OxkpyxHOCTH 14 1
KacarenbHast K OKpY>KHOCTH. 2
IleHTpanpHbIC U BIIMCAHHBIC YTIIHL. 4
YeTsIpe 3aMeyaTesIbHbIC TOUKH TPEYrOJbHHKA. 2
BrincanHble 1 OnMcaHHBIE OKPY)KHOCTH. 6
5 Hcropusi MaTeMaTHKH 3
6 IloBTOpenue. Pemmenue 3agauy. 4 1
Bcero ypokos 68+2(pe3epn)
KonTtponbsHbIX padoT 6
TemaTnueckoe NJaHupoBaHue Mo reomerpun 9 kiacc (684.)
Ne Tema Kos-Bo  |KOHTPO/IBHBIX
4acoB pador
1 BBonnoe nmoBTOpeHue 2
2 BekTops!. 13 1
3 Meroa koopauHar. 11 1
4 CoOoTHOILIIEHHE MEXAY CTOPOHAMH U yTIIaMU 15 1
TpeyroipHuKa. CKansgpHOe Mpou3BeieHNe BEKTOPOB.
5 JUInHa OKPY>KHOCTH U IIJIOLIAa/lb KpyTa. 11 1
6 JIBroKeHUS. 10 1
7 [ToBTOpenue 6 1
Utoro 68
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