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10 y4eOHOMY KypCy MaTeMaTHKa
5-9 xiraccer
Kazakosa IO.H.

nepBasi KaTeropus



Paboyas mporpamma mo MaTeMaTHKE COCTaBJIEHA Ha OCHOBE aBTOPCKOM MPOTrpamMMbl MO
MatemaTuke 4 S5 — 9 knaccoB A.I'. Mep3mska (Marematuka, 5-9 kiaccel — MockBa: Benrtana-
I'pad, 2015).

Jluaust yueOHUKOB A.I. Mepanska coorBercTByeT DenepalbHOMY TOCYIAPCTBEHHOMY
o0pa3oBaTeIbHOMY CTaHAAPTY OCHOBHOTO o00miero ooOpa3oBanus, omo0peHa Haydno—
PEMAaKIMOHHBEIM COBETOM Kopropamuu «Poccuiickuii  y9eOHUK» TI0 TIPeICceNaTeIbCTBOM
akajeMuKkoB Poccuiickoii akamemun Hayk, umeer Trpu¢ «PexomMeHIOBaHO» M BKIIOYEHA B
@denepanbHbIi IEPEUCHb.

IInanupyemMsble pe3yJbTaThbl 0CBOCHHS Y4e0OHOI0 MpeaMeTa

IInanupyemMble pe3yJbTaThl H3y4eHHSI MATEMAaTHKH B 5 — 6 KJ1accax

APUOMETHUKA

ITo oxoHYaHMU U3y4YeHHUs] Kypca 00y4YalomMiicsl HAYYUTCH:

-TIOHUMAaTh OCOOEHHOCTH JIECSITUUHOIN CUCTEMBI CUMCIICHUS;

-MCMOJIb30BaTh MOHATHUS, CBA3aHHBIE C AETUMOCTBIO HaTypabHbBIX YHCEIT;

-BbIpaXkaTh YKCJa B SKBUBAJIEHTHBIX (hopMax, BbIOMpas HanboJiee MoAXOIAIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOU CUTyalluu;

-CpaBHUBATh U YIOPSI0UUBATh palliOHATIbHbBIE YHCIIA;

-BBITIOJIHATH BBIYUCIICHUS C PAIIHOHATLHBIMU YHCIIAMH, COUETast YCTHBIE U MUCbMEHHBIC TPUEMBI
BBIYUCIICHUH, IPUMEHSITh KATBKYJIATOD;

- UCTIOJIb30BATh MOHITHS M YMEHUS, CBSI3aHHBIE C MPOTIOPLIUOHAIBHOCTHIO BEJIMYHH, IPOLIEHTaMU,
B XOJ€ pelIeHUs MaTeMaTHYeCKHX 3aJad M 33aJa4 M3 CMEXKHBIX IPEJAMETOB, BBIIIOIHATH
HECJIOKHBIE TPAKTUUYECKHUE PACUETHI;

- aHAJIM3UPOBATh rPaPUKU 3aBUCUMOCTEN MEX Ty BEIMYMHAMHU (pacCTOSIHUE, BpEMS, TeMIlepaTypa
U T.OL).

Oo0yyaromuiicsi NOJY4YUT BO3MOKHOCTD:

- IO3HAKOMHUTHCS C MMO3UIIMOHHBIMUA CUCTEMAMH CUUCIIEHUS] C OCHOBAHUSIMH, OTIUYHBIMU OT 10;

- yrayOuTh M pa3BUTh MPEACTABICHUS O HATYPaJIbHBIX YHCIaX U CBOMCTBAX JEIMMOCTH;

- HAYYHUTHCSI UCHOJIB30BaTh MPHUEMBI, PALMOHAIU3UPYIOLIUE BBHIYMCICHUS, TPUOOPECTH HaBBIK
KOHTPOJMPOBATh BBIYUCIICHUS, BEIOUPast MOAXO AN 711 CUTyallud CIOCO0.

UNCJIOBBIE 1 BYKBEHHBIE BbIPAJKEHN 1. YPABHEHU .

ITo oxOHYAHUM U3YUYEHHS KYpPca 00YyYAIOIMICH HAYYUTCS:

- BBIIIOJIHATH ONEPALUH C YUCIOBBIMU BBIPAKEHUSAMU;
- BBIIOJHATH NpeoOpa3oBaHUsl OYKBEHHBIX BBIpAXEHUH (pacKpblTHEe CKOOOK, IpUBEICHUE
MOJA0OHBIX CIIaraeMbIX);
- pelaTh JUHEWHbIe YpaBHEHUS, pelllaTh TEKCTOBbIE 3a/1aul alredpanyeckKuM METOJIOM.
OOy4aromuiics MOJIy4UuT BO3MOKHOCTD:
- pa3BUTH NPEJICTaBICHHs O OYKBEHHBIX BBIPAKEHHX U UX NTPEOOpa30BaHUSAX;
- OBJIAJIETh CIENMAIbHBIMU IPUEMAMU PELICHUS YPABHEHUH, IPUMEHSATH allllapaT ypaBHEHUH IS
pELIEHNs KaK TEKCTOBBIX, TaK U PAKTUYECKUX 3a/1a4.
I'EOMETPUYECKUE ®UT'YPbBI. UBMEPEHUE 'EOMETPUYECKHNX BEJIMYMNH
ITo oxoHYaHMH H3y4YeHHUsI Kypca 00y4AIOIMiiCsl HAYYUTCH:
- pacrmo3HaBaTb Ha 4YEpPTEKAX, PUCYHKAX, MOJEISIX M B OKDYXAIOUIEM MHpE IUIOCKHE U
IIPOCTPAHCTBEHHBIE T€OMETPUYECKHE (PUTYPBI U UX DJIEMEHTHI;
- CTPOUTSH YIJIbI, ONIPEAETATh UX TPASYCHYIO MEPY;
- pacno3HaBaTh U M300paXkaTh pa3BEPTKU KyOa, MPSIMOYTOJILHOTO Mapajulesenumne/a, paBuiIbHON
MUpaMUJIbl, HIAJIMHIPA U KOHYCA;
- OIPEAETATH 10 JTUHEWHBIM pa3MepaM pa3BEPTKU (GUTYpHI TMHEHHBIE pa3Mepbl caMOil GUTyphI 1
Ha000pOT;
- BBIYUCIIATH 00BEM MPSIMOYTOJIBHOTO Mapajuiesienunesa u Kyoa.
OOyyaromuiics MOJYy4YHT BO3MOKHOCTD:



- Hay4YUTbCS BBIYUCIATH 00BEM MPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUTYpP, COCTABICHHBIX M3
IIPSIMOYTOJIBHBIX NIAPAJLIIEIICIIUIIEIOB;

- YIIIyOUTh M pa3BUTH MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPHYECKUX (PUTypax;

- HAY4YUThCS IPUMEHATH IIOHATHE PAa3BEPTKYU JIs BBIIIOJIHEHUS IIPAKTUYECKUX PACYETOB.

OJIEMEHTBI CTATUCTUKH, BEPOATHOCTU. KOMBUHATOPHBLIE 3AJJAYMN.

ITo oxoHYaHMU U3y4YeHHUs] Kypca 00y4YaloIMiicsl HAYYUTCH:

-MCIO0JIb30BaTh MPOCTEUIINE CIIOCOOBI IPEICTABICHUS U aHAIN3a CTATUCTUYECKUX JAHHBIX;

- pemaTh KOMOMHATOPHBIE 331241 HA HAX0XK/ICHHE KOJIMYECTBA OOBEKTOB MIIM KOMOWHAIIHIA.
OOyyaromuiicss MOJY4YUT BO3MOKHOCTD:

- IpuoOpecTH MepBOHAYAIbHBIA ONBIT OpraHu3alluu cOopa JAHHBIX NPH MPOBEACHHUU OMpoca
OOLIECTBEHHOIO MHEHUS, OCYILECTBIIATh WX aHalIU3, MPEACTaBIATh PE3yabTaThl OIIpOca B BUJIE
TaOJINLIbI, TUarpaMMBbl;

- HAYYUTHCS HEKOTOPBIM CIIELUAIbHBIM MpUEMaM perieHHs] KOMOMHATOPHBIX 3a/1a4.
IInanupyemMble pe3yJbTaThl H3y4eHHs ajaredpol B 7-9 Kiaccax

AJITEBPAMYECKHWE BbBIPAXXEHU A
Boinycknuk naywumcsa:

OTIEpUPOBATh MOHATHIMHU «TOKIECTBO», «TOKJECTBEHHBIE IMPEOOpa3OBaHUS», peLIaTh
3a/1auu, cojepkaiiue OyKBeHHbIe JaHHbIE, paboTaTh ¢ GopMyIamH;

OTIEpUPOBATh MOHITUEM KBaJIPATHOTO KOPHS, IPUMEHSTH €r0 B BEIUUCICHUSIX;
BBIMIOJIHATE ~ MPEOOpa3oBaHUs  BBIPAKEHUH, COJEp)KallUX CTENEHH C  IEeJbIMU
IIOKA3aTeIsIMU U KBaJpaTHbIC KOPHY;

BBITIOJIHATh TOXJIECTBEHHbIE NPEOOpPA30BaHUs PALMOHAIBHBIX BBIPAKEHUII Ha OCHOBE
MIPAaBUJI IEHCTBUI HaJl MHOTOWICHAMU U aIreOpanyecKuMM JpoOsMu;

BBIIIOJIHATH PA3JIOKEHUE MHOTOYWICHOB HA MHOXKHUTEIIH.

BblnyCKHllK noJiyuum 603MONHCHOCHLb:

BBITIOJIHUTh MHOTOIIATOBBIE MPE0Opa30BaHMs PAIMOHAIBLHBIX BBIPAKEHUH, MPUMEHSS
HIMPOKUH BBEIOOP CIIOCOOOB M MPUEMOB;
MPUMEHSTh TOXKISCTBEHHBIE IPeoOpa3oBaHus ISl PEIICHHS 3a]1a4 U3 Pa3IMYHBIX Pa3JICIIOB

Kypca.
YPABHEHUA

Buinycknuk nayuumca:

peuiaTb OCHOBHBIC BU/IbI pAlIMOHAJIbHBIX ypaBHeHI/Iﬁ C OI[HOﬁ nepeMeHHoﬁ, CUCTCMBI IBYX
ypaBHeHI/Iﬁ C ABYMs [ICPEMCHHBIMU

IIOHUMATb YPABHCHUC KakK BaxcHeﬁmon MAaTeMaTHYCCKYIO MOJACIbL JIs1 OINCaHUA U
HU3YyUCHUA paSHOO6pa3HBIX pCajIbHbIX CI/ITyaLIPIfl, peliaTb TCKCTOBBIC  3aJa4ud
a.]'Il"e6paI/ILIeCKI/IM MCTOAOM;

NIPUMCHSITH Fpa(l)I/I‘-IeCKI/Ie MNpEACTaBJICHUA AJId UCCICAOBAHUA ypaBHeHHfI, HUCCICIO0BaHUA
" PpCIICHUA CUCTCM ypaBHeHI/Iﬁ C ABYyM4 IICPEMCHHBIMU.

Bbmycmum noayuum 603MOHCHOCHIb:

OBnajers cHenMajIbHBIMM TPUEMAaMHU pEIICHUs YpPaBHEHUH M CUCTEM YypaBHEHUH;
YBEPEHHO NPUMEHSATH anmaparT YpaBHEHUH JUIS pEUIeHHs pPa3HOOOpas3HbIX 3ajgad M3
MaTeMaTUKH, CMEXHBIX PEAMETOB, PAKTUKH;
[IpumensTe rpaduueckue MpeACTaBICHHUS IS MCCIENOBAHUS YpPaBHEHHUH, CHUCTEM
ypaBHEHHUH, coAepKalnx OyKBeHHbIE KOI(PPHUIIMEHTHI.

HEPABEHCTBA



Buvinycknuk nayuumca:

[IoHMMaTh TEPMUHOJIOTMIO U CHMBOJIMKY, CBS3aHHYIO C OTHOILIECHMEM HEpPaBEHCTBA,
CBOMCTBA YUCJIOBBIX HEPABEHCTB;

Perats iMHENHBIE HEPABEHCTBA C OJHOW IIEPEMEHHON M MX CUCTEMBI; pEIaTh KBAIpaTHbIC
HEPaBEHCTBA C OMOPOM Ha rpaPUUECKUE TPEICTABIICHNUS,

[IpuMeHATH anmapar HEpaBEHCTB [l PEILICHHUs 3a/1a4 U3 Pa3JIMYHbIX PA3eIIOB Kypca.

Bbll’lyCKHllK noJiyuum 603MONHCHOCHLb.

OBnazneTe pa3nUyYHBIMU MPUEMAMM JIOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO NPUMEHATH
anmnapaT HEpaBEHCTB JJISl PEIEHUs Pa3HOOOpa3HbIX MaTeMaTHYECKMX 3aJad, 3aJady U3
CMEXHBIX ITPEIMETOB U MPAKTUKH;

[IpumensTs rpaduueckne NpeacTaBieHUs Uil UCCIE0BaHUs HEPABEHCTB, COJAEPKAIINX
OyKBEHHbIE KOXPPHUITUEHTBHI.

UMCJIOBBIE MHOXECTBA

Buinycknuk naywumcs:
[ToHMMAaTh TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIE C TIOHSATHEM MHOYKECTBA, BBITIOJIHSATh
oTiepaIiy Ha/I MHOKECTBAMH,

Hcnons30BaTh HaYaILHBIC MMpEaACTABJICHUA O MHOXKCECTBEC )IGP'ICTBI/ITGHBHBIX YHUCCII.

BblnyCKHllK noJiyuum 603MONHCHOCHLb:

Pa3BuBatn MMpEACTAaBJICHNEC O MHOKCCTBAX;

Pa3BuBath mpejicTaBieHUE O YHCIE W YUCIOBBIX CHCTEMaX OT HATYPaJbHBIX YHCEN O
JCWCTBUTEILHBIX; O POJIM BHIYHUCIICHUH B IPAKTHKE;

PasButh ¥ yryOuTh 3HAHHUA O JCCATUYHOW 3alMUCH JACHCTBUTEIBHBIX YHCET
(mepuouYecKre U HEeTePUoAUIECKHe T1poon)

OYHKINNU

Boinycknuk nayuumcs:

[TonnMaTh 1 KCTI0JIL30BaTh (DYHKIIMOHAIBHBIC TOHSATHUS, SI3bIK (TEPMHHBI, CAMBOJITHYECKHEC
0003HaYCHHS);

CtpouTth rpaduku 3MeMeHTapHBIX (QYHKIHHA, HCCIIE0BATh CBOMCTBA YHCIOBBIX (DYHKIIUH
Ha OCHOBE U3y4YCHUs MOBEJICHHS UX IPaUKOB;

[MonuMaTh (QYHKIHIO KaK BaXXHEHWIIYH0 MaTEMaTHYECKYH) MOJENb Uil OIUCAHUS
MPOIIECCOB U SIBJICHUN OKPYXKAIOIIET0 MHpA, MPUMEHSATh (PYHKIIMOHAIBHBIA SI3BIK JUIS
OIHMCAHMSI U UCCIICIOBAHUS 3aBUCUMOCTEH MEX Ty (PU3NYCCKUMU BEIIMYMHAMU;
[lonuMaTh M WCIOJIL30BaTh S3BIK IOCIIEAOBATEILHOCTEH (TEPMUHBI, CHUMBOJHUYECKHEC
0003HAYCHHMS)

[TpumensaTh HopMyIbI, CBSI3aHHBIE C APUPMETHUECKON U TEOMETPUUYECKON TPOTPECCUIMH,
W anmapar, cpOpMUPOBAHHBIN MPH U3YYSHUU JPYTHUX Pa3/ieloB Kypca, K pelIeHHIo 3a/1a4,
B TOM YHUCJI€ C KOHTEKCTOM U3 PEalIbHOM KU3HU

Bbmycmum noayuum 603MONHCHOCHIb:

IIpoBoANTE MCCHEIOBaHUS, CBS3aHHBIE C U3YYEHUEM CBOMCTB (DYHKLIMH, B TOM YHCIE C
UCIOJIb30BAHNEM KOMITBIOTEPA; HA OCHOBE I'Pa(h)MKOB N3YYEHHBIX (PYHKIIHI CTPOUTH OoJiee
CJI0’KHBIE TpaUKH (KYyCOUHO-33/1aHHbIE, C BEIKOJIOTBIMU TOYKAMH U T.I1.);

Hcnonb3oBaTth (YHKIMOHAIbHBIE TPEICTABICHUS W CBOWCTBA (DYHKIMU pELICHHUS
MaTeMaTHYECKUX 3a7a4 U3 Pa3IMUHbIX Pa3/IeioB Kypca;



Pemrate KOMOMHUPOBaHHBIE 337]a4H C IPUMEHEHHEM (POPMYIT N-T'0 YJIeHA U CyMMBI IEPBBIX
N WICHOB apu(METUIECKON U T€OMETPUYECKOI MPOrpeCcCcuid, MPUMEHSS IIPH ATOM ammapar
YPaBHEHUH U HEPABEHCTB;
[lonumaTte apudMeTHUecKyl0 ¥ TEOMETPUYECKYI0 MpOTrpeccud Kak (QyHKIuH
HATYpaJIbHOTO apryMeHTa; CBA3BIBATh APH(PMETHYECKYIO IPOTPECCHIO C JIMHEHHBIM
POCTOM, FEOMETPUYECKYIO - C IKCIIOHEHIIMAIBHBIM POCTOM.

3JIEMEHTHI [TPUKJIAJTHOW MATEMATHUKHA

Buvinycknuk nayuumeca:

Hcnonp3oBare B X04€ pelieHUs 3a4ad DJIEMEHTapHbIE IIPEICTABIICHHUs, CBS3AHHBIEC C
NpUOIMKEHHBIMHU 3HAYEHUSAMU BEJIUYNH;
Hcnonb3oBarh mpocreiiive crocoObl MPEeACTaBICHUS M aHalIM3a CTATUCTHYECKUX
JTAHHBIX;
HaxoauTh OTHOCUTEIBHYIO YACTOTY U BEPOSITHOCTh CITy4ailHOTO COOBITHS;

Pemats koMOMHATOpHBIE 3a]]a4X HA HAXO0K/IEHUE YUCJIa 00bEKTOB W1 KOMOMHALIUH.

BblnyCKHllK noOJiyuum 603MONHCHOCHLb:

[ToHsTH, 4TO YKCIIOBBIE JAHHBIE, KOTOPHIE UCTIOIB3YIOTCS JUISl XapaKTEPUCTUKH O0BEKTOB
OKPY)KAIOILIET0 MHpA, SBJSIOTCS MPEUMYLIECTBEHHO MPHUOIMKEHHBIMH, YTO IO 3alUCH
MPUOIIKEHHBIX 3HAYCHHM, COACPKANIMXCS B MH(DOPMAIMOHHBIX MCTOYHHUKAX, MOYKHO
CYIUTh O MOTPEIIHOCTH MPUOIMKEHHUS,

[ToHsATH, YTO MOTPEHIHOCTh pe3yJbTaTa BBIYMCICHHMHM JOJDKHA OBITH COM3MEpHMa C
MOTPEIIHOCTBIO UCXOIHBIX JAHHBIX;

[IpnoOpect mepBOHAYANBHBIA OMBIT OpraHU3alMM cOOpa NAaHHBIX NPH IMPOBEIECHUU
omnpoca OOIIECTBEHHOTO MHEHHS, OCYIIECTBIIATh X aHaJU3, NMPEACTABIATh PE3YIbTaThI
ompoca B BHJIe TaOIHIIbI, AUATPAMMBI;

[IproOpecty ONBIT MPOBEACHUS CIyYallHBIX IKCIEPUMEHTOB, B TOM YHUCIJIE C MOMOIIBIO
KOMIIBIOTEPHOTO ~ MOJEJIMPOBAHUSA, MHTEPIPETAllMM HUX pPe3yJIbTaTOB; HAYYUTHCS
HEKOTOPBIM CIIEHUATbHBIM IpUéMaM pelieHus] KOMOMHATOPHBIX 3a/1a4.

Ili1anupyeMble pe3yJbTaThl H3yYeHUsI TeOMeTpHH B 7-9 Ki1accax

I'EOMETPUYECKHUE ®UT'YPbI
BbInyCKHUK HAay4uTCH

[Tonb30BaTbes A3BIKOM T'€OMETPHUU JJISI OIMCAHUS IPEAMETOB OKPYKAIOIIEr0 MUPA U UX
B3aMMHOTO PacIoJIOKEHHUS;

Pacnio3HaBate u n300pakaTh Ha YepTeXax M PUCYHKAX reoMeTpuueckue (Gpurypel U ux
KOMOMHAIINH;

KnaccugunupoBaTs reoMmeTpudeckue GUrypsl;

HaxonuTh 3Ha4YeHUs JUIMH JUHEMHBIX 3JIEMEHTOB (DUI'Yp M MX OTHOLICHHUS, I'PAJyCHYIO
Mepy yrioB oT 0 no 180°, mpumeHsist onpezeneHns, CBOMCTBAa U MPU3HAKU (GUTYp U UX
JJIEMEHTOB, OTHOIIEHUs ¢Guryp (paBeHCTBO, N0J00ME, CHUMMETpHUs, IOBOPOT,
napasiesIbHbIA IepeHoc);

OnepupoBaTh ¢ HaYAJIBHBIMU MOHATUSMU TPUTOHOMETPUU U BBINOJIHSTH JI€MEHTApHBIE
orepauuu HaJl GYHKIUSIMH YTJIOB;

Jloka3bpIBaTh TEOPEMBI;

Pemate 3amauM Ha JI0Ka3aTeNbCTBO, ONMpasCh HAa HM3y4YEHHBIE CBOHCTBa (GUIYp U
OTHOIIEHUI MEX1y HUMH U IPUMEHSSI U3YYEHHbIE METO/bI JOKA3aTENbCTBA;



Pemrate HeciokHBIE 3aJa4yd  Ha IOCTPOCHHME, IPHUMEHSS OCHOBHBIE aAJITOPUTMBI
IIOCTPOEHHUS C IOMOUIBIO LIUPKYJI U JIMHEUKH;

Pemrars npocreimme niaHUMEeTpU4YeCKUe 3a1a4u.

BLIHyCKHHK MOJIYYMT BO3MOKHOCTD

OBnaneTs METOJAAMU DPEIICHUS 3a7a4 Ha BBIYUCICHHE M JOKA3aTeIbCTBO: METOJOM OT
MPOTHUBHOTO, METOJIOM TOJ00MS, METOJOM T1epebopa BapUAaHTOB U  METOJOM
FGOMeTpI/I‘-IeCKI/IX MECT TOYCK,

[IpuobpecTr ONBIT NPUMEHEHHUsT aNreOpPandeckoro ¥ TPUTOHOMETPUYECKOTO armapara
WU ABUKEHUS IIPU PEILEHNN T€OMETPUYECKUX 3a/1a4;

OBnageTh TPAIUIIMOHHON CXEMOM pellIeHUs 3a/1a4 Ha MOCTPOCHHUE C TTOMOIIBIO ITUPKYJIIS U
JIUHEWKH: aHaJIN3, TOCTPOEHUE, TI0KA3aTEIHCTBO U HCCIICIOBAHNUE;

HayLH/ITI)Cﬂ pCHIaTI) 3aa4u Ha HOCTpOGHI/Ie METOAOM FGOMCTpI/I‘-IGCKI/IX MECT TOYCK U
METOA0M MOA00HS;

[IpnoOpectr OMBIT HUCCIEOBaHMUSI CBOWCTB IJIAHUMETPUYECKUX (UTYp C MOMOILBIO
KOMIIBIOTEPHBIX IIPOrPaMM;

[IproOpect OMBIT BHIMTOJIHEHUS IPOEKTOB.

N3MEPEHUE 'EOMETPUYECKMX BEJIMYMH
BpInyCKHUK HAYYHTCS

Hcnonb30BaTh CBOMCTBA U3MEPEHUA JJIMH, YIJOB W IUIOMIAJEH MPU PEIICHUH 3a/1ad Ha
HAaxO0’KJICHHE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI JyI'M OKPYKHOCTH, I'PaJyCHON
MEpHI YIIIa;

BrruucnsaTe mioniaan TpeyrojJbHUKOB, MPSMOYTOJIBHUKOB, TPANELHil, KPYTOB U CEKTOPOB;
BrruucnsaTe UIMHY OKPYKHOCTH M JJIMHY YTH OKPY’KHOCTH;

BbruncnsaTe AMUHBI JTMHEWHBIX 2JIEMEHTOB (UIYp M UX YIJIBI, UCIOJIb3YsSd H3yYEHHBIE
¢dbopmyiibl, B TOM 4Yuciie (GOpMyJbl AIUHBI OKPYKHOCTU U JJIUHBI TYT'H OKPY>KHOCTH,
dhopmyssl mIomanen Guryp;

Pematp 3amaun Ha MOKAa3aTENbCTBO C HCMOJIB30BaHUEM (OPMYI JUIMHBI OKPYXHOCTH U
JUIMHBI IyTU OKPYKHOCTH, GopMyI Iiomaaeit uryp;

Pemate mpakTtuueckue 3agauM, CBSA3aHHBIE C HAXOXKJIECHWEM I€OMETPUYECKUX BEJINYUH
(Mconb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKHE CPEJICTBA).

BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

Bbruucnare miomanun ¢Guryp, COCTaBICHHBIX W3 ABYX WM 0Oosiee MPSMOYrOJbHUKOB,
napajiesIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEeKTOpa;

Bbruncnare miomaa MHOTOYrOJbHHKOB, HCHOJb3ys OTHOIICHHS PAaBHOBEJIHUKOCTH U
PaBHOCOCTaBJIECHHOCTH.

[TpumMensTh anredpanyueckuil U TPUTOHOMETPUUECKUH ammapar M UIeH ABMKEHUs IMpU
pELIEHNH 3a]]a4 Ha BBIUYMCIICHHE MIJIONaIel MHOTOYTOJIbHUKOB.

KOOPAMNHATDI
BbInycKHHUK HAy4YuTCS

Brruncaars JUIMHY OTpPE3Ka II0 KOOpAHWHATaM €ro KOHIOB; BBIYUCIIATH KOOPAWHATLI
CCPCANHBI OTPEC3KaA,
Hcnons30BaTh KOOp,Z[I/IHaTHHﬁ MCTOA IJIS1 NU3YYCHU A CBOMCTB NPpsAMBIX U Opr)KHOCTCﬁ.

BblﬂyCKHHK IMOJYYMT BO3MOKHOCTD

OBHa,I[eTL KOOPAWHATHBIM METOJAOM PCHICHUS 3a/1a4 HAa BBIYUCIICHUC U JOKA3aTCIILCTBO,



[TprobpecTr OMBIT WCHOJIB30BAHUS KOMITBIOTEPHBIX MPOTpaMM ISl aHaJIM3a YacCTHBIX
CJIy4aeB B3aMMHOI'O PACIOJIOKEHUS OKPYKHOCTEN U IPSIMBIX;
[TproOpecT OMBIT BHITOJIHEHHS TPOSKTOB.

BEKTOPBI
BbInycKHUK HAYYUTCS

OnepupoBaTh ¢ BEKTOpaMH: HaXOAWTb CYMMY U Pa3HOCTb ABYX BEKTOPOB, 3aJaHHbBIX
r€OMETPUYECKH, HAXOIUTh BEKTOP, PABHBIN IPOU3BEICHUIO 33JaHHOIO BEKTOPA HA YUCJIO;
HaXOILI/ITI) AJIL BEKTOPOB, 3aJaHHBIX KOOpAWMHATAMU: JJIMHY BEKTOPA, KOOPAWHATBI CYMMBbI
U Pa3HOCTH JBYX M 00Jjiee BEKTOPOB, KOOPJAMHATHI NPOU3BEACHUS BEKTOpa Ha YHUCIIO,
NpUMEHSIST  NpU  HEOOXOAUMOCTHM  IEPEMECTHTENIbHBIM,  CcOYeTaTeNbHbI WU
pacnpenenuTebHbIN 3aKOHBI;

Breraucnars CKaAJIIPpHOC IMPOM3BCACHHUEC BCKTOPOB, HAXOAWUTH YroJl MCXKIAY BCKTOpaMu,
YCTaHaBJIMBATh EPIEHAUKYIIPHOCTD MPSIMBIX.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD

OBJ'Ia)IeTB BCKTOPHBIM METOJIOM IJId PECIICHHA 3a1a4 Ha BEIYHUCICHHUEC U JOKAa3aTCIbCTBO,

[IproOpecT OMBIT BHIMTOJIHEHUS IPOEKTOB.

COJAEPKAHUE KYPCA MATEMATHUKMU 5-6 KJIACCOB.

Apudmertnka
HartypaabHble unciia

Psan warypanbHbix uwncen. JlecsTuyHas 3amuch HaTypalbHBIX 4Yucend. OKpyriieHue
HaTypaJbHBIX YHCEI.

Koopaunathsiii j1yd.

CpaBHeHue HaTypaibHbIX yucen. Clo)KeHue U BhIYUTaHUE HaTypalbHbIX yucesn. CBOKCTBa
CIOKCHUSI.

YMHOXEHHUE U JelieHue HaTypaibHbIX uyuced. CBoilcTBa yMHOXKeHMs. [leneHue c
octaTkoM. CTeIeHpb Yucia ¢ HaTypaJbHBIM ITOKa3aTeJIeM.

Jlenutenu v KpaTHBIE HATYypanbHOTO yucia. Hanbonbpmuit o0muii nenurtens. Haumensiee
obmee kparHoe. [Ipu3naku neaumocT Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[IpocTeie 1 cocTaBHBIC Ynciia. PaznojkeHue yrces Ha MpOCThIE MHOKUTETH

Pemenne TeKCTOBBIX 3a7a4 apu(PMETHIECKUMU CITOCOOAMH.

OObikHOBEeHHBIE JpoOu. OcHOBHOE CBOWCTBO Jpobu. Haxoxnenuwe npoOu oT yMcia.
Haxoxnenune uucna mo 3HaueHHto e€ apoOu. [IpaBuibHBIE W HEmNpaBHIBHBIE JPOOH.
CMemaHHbIC YUCIIA.

CpaBHeHHE OOBIKHOBEHHBIX JpO0eii U CMEUIaHHBIX YHcell. ApupMeETHUECKHEe JeHCTBHS C
OOBIKHOBEHHBIMH JIPOOSMHU M CMEIIaHHBIMHU YHCIIAMH.

Hecsatuunbie qpoou. CpaBHEHUE U OKpYIJIEHUE JECITUYHBIX Apobeil. Apudmernueckue
JNEUCTBUS €  JECATUYHBIMU  ApoOsimMu. [IpUKMAKM  pe3yabTaToB  BBIYMCIIECHUI.
[IpencraBnenue necATUYHONW IpoOU B BHJE OOBIKHOBEHHON NpoOM M OOBIKHOBEHHOH B
BUJE JECATUYHOM. beckoHeuHble NepuoauuecKue necaTudHble ApoOu. JlecsaTuuHoe
npubinxeHne oObIKHOBEHHOH IpoOH.

OtHomenue. IIponeHTHOE OTHOLIEHHWE JBYX uwucen. JlenmeHue yucia B JJAHHOM
OTHOLIEeHNH. MacmiTab.

IIponopims. OcHoBHOE cBOIcTBO mponopiuu. [Ipsmast u oOpaTHas MPONOPLUOHATbHbIE
3aBHCHUMOCTH.

[Ipouentsl. Haxoxxaenue npoueHToB oT yncia. HaxoxaeHue yucia no ero mporeHTam.
Perenne TeKCTOBBIX 33a4 apu(METUYECKMMH CIIOCOOaMU.



PanuonanbHblie unciaa

e [lonoxwutenbHele, OTpULATENIbHBIE Yyucia U yncio 0.

e IIporuBononoxueie yncaa. Moayis yucna.

e llenbie uymcna. PaumonanbHbie  umcina. CpaBHEHHME  palMOHAIBHBIX  YHCEI.
Apudpmernueckue IEHCTBHSI C palMOHAIbHBIMH unciaMu. CBOWCTBA CIIOKEHHS W
YMHOKEHUS PALIMOHAJIBHBIX YUCEI.

e KoopauHartHasa npsMas. KoopauHaTHas m10CKOCTb.

Benu4uHbl, 3aBUCMMOCTH MY BeJIMYMHAMU.

e EnuHuIb! AMHEL 10101, 00bEMA, MAacChl, BDEMEHU, CKOPOCTH.

e [lapameTpsl 3aBUCHMOCTEN MeXy BeanunHamu. [IpencraBieHue 3aBUCUMOCTEN B BUJE
¢dbopmyi. Berancnenus no popmynam.

YucisioBbie U OyKBEeHHbIEC BbIPAKEHHS. Y PAaBHEHUS.

e UucnoBele BbIpaXKEeHHs. 3HAUEHUE 4YHUCIOBOTO BblpakeHus. llopsiok paelicTBuil B
YHUCIIOBBIX BBIp@KEHUAX. bykBeHHble BbIpakeHus. Packpeitne cko6ok. IlonoOHbIe
cllaraemble, IpUBeIeHUE MOAOOHBIX cllaraeMbiX. @OpMYyIIbL.

e VpasHenusi. Kopens ypaBHeHus. OCHOBHBIE CBOMCTBa ypaBHEHUM. PelieHne TeKCTOBBIX
3a71a4 C MOMOIIIBIO YpaBHEHUH.

DJIeMeHTBI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4H.

e [lpeacraBneHue 1aHHBIX B BUJE TaOIHII, KPYTOBBIX U CTOJIOUATHIX AUArPaMM, IpadrKoB.

e C(Cpennee apudmerndeckoe. CpeaHee 3HAUCHUE BETUIHHBIL.

e (CnyuaiiHoe coObiTHe. [[ocTOBEpHOE M HEBO3MOKHOE COOBITH. Pemenrne KoMOMHATOPHBIX
3a/1ad.

I'eomerpuueckne purypsl. U3mepeHusi reomeTpu4ecKux BeJUYNH

e Orpesok. [loctpoenne orpeska. JmHa oTpe3ka, JjomaHou. M3mepeHnue nauHbI OTpe3Ka,
MOCTPOEHUE OTpe3Ka 3aaHHOM TuHBL. [leprumerp MHOrOyroiapHukKa. [1nockocts. [Ipsimas.
Jlyu.

e VYron. Bunsl yrios. ['pagycHas mepa yria. Miamepenue u moCTpoeHUE yIiioB C MOMOIIBIO
TPaHCIOPTHPA.

e [Ipamoyronsuuk. KBampar. TpeyronbHuk. Buabl TpeyroibHUKOB. OKPY:KHOCTb M KPYT.
Jmuna okpykaoctr. Yucio [].

e PapencrBo ¢uryp. Ilonstue u cBoiictBa miuomaau. Ilnomanes npsMOyrojlbHUKA U
kBazpara. [Inomaap kpyra. Ocb cuMMeTpuu GUTypHI.

e Harmsnnele npeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax, TAKUX KaK: MPSIMOYTOJIbHBIN
napajuienenunena, Ky0, mupamuia, IUIMHAP, KOHYC, map, cdepa. [Ipumepst pa3Béprok
MHOTOTPAaHHUKOB, UWIHHIApa, KoHyca. I[lonstue wu cBoiictBa 00BEMa. OO0bEM
MPSIMOYTOJIBHOTO TapajuieNienunena u Kyoa.

e BsaumHoe pacnojioxkeHue AByX npsmbix. [lepnenaukynspueie npsmele. [lapaniensHbie
MpsIMbIE.

e (OceBas U LIEHTpaJbHasi CHMMETPUU.

MartemaTHKa B HCTOPHYE€CKOM pPa3BUTHH.

Pumckas cucrema cumcienus. Ilosunmonnsle cuctemsl cuucineHus. O6o3HadeHue nudp B
Hpesueii Pycu. CrapunHble Mepbl AMHBEL. BBeaeHne MeTpa Kak equHUIB! JUIMHBI. MeTpudeckas
cucrema mep B Poccun, B EBpornie. Mctopust opmupoBanus MaTeMaTH4E€CKUX CUMBOJIOB. J[po6u
B BaBunone, Erunre, Pume, Ha Pycu. OTkpbiTHE NeCATUYHBIX ApoOei. Mup MpoCTBIX YHCEll.
3ognoroe ceuenue. Yucno 0. [TosBraeHne oTpuLaTENbHBIX YHCE.

JI.®. Maruunkuii. [1.JI. YeosimeB. A.H. Konmmoropos.
Kosn4ecTBO KOHTPOJIbHBIX PadoT:
B 5 knacce- 11

B 6 knacce-13



COJAEPKAHUE KYPCA AJITEBPBI 7-9 KVIACCOB

< AJredOpanyeckue BbIPAKCHUS
Bripaxkenue ¢ mnepeMeHHBIMH. 3HAUYE€HHE BBIPDAXEHUS C MepeMeHHbIMHU. [lomycTumeblie

3Ha4YeHUs TMepeMeHHbIX. ToxmecTBo. ToXIECTBEHHbIE MpPeoOpa3oBaHUsl aANreOpamyecKux
BbIpaXKeHUH. J|0Ka3aTeIbCTBO TOXKIECTB.

CreneHs ¢ HaTypalbHbIM IT0Ka3aTesaeM u €€ ceoiicTBa. OqHowieHbl. OHOUJIEH CTaHAaPTHOTO
Bujga. CreneHb oJHOwWIeHAa. MHorouneHsl. MHorowieH craHfgapTHoro Buaa. CreneHb
MHorowieHa. CroeHue, BBIUNTAaHUE U YMHOKEHHE MHOIOWIEHOB. POpMyIibl COKpAIEHHOTO
YMHOXEHUSA: KBaJpaT CyMMBbl U KBaJpaT Pa3sHOCTH JBYX BBIPAKEHUH, ITPOU3BEICHUE CYMMBI U
Pa3HOCTH JBYX BBIpakKeHMI. Pa3nokeHne MHOro4wIeHa Ha MHOKHUTENIN. BpIHECEHUE MHOKUTENSA
3a ckoOku. Meroa rpynnupoBku. PazHocTh KBajipaToB JBYX BblpakeHHH. CyMMa U pa3HOCTh
KyOOB JByX BblpakeHMH. KBanpartueiili TpéxuneH. Kopenb kBampartHoro tpéxuiena. CBoiicTBa
KBaJPaTHOIO TpéxuieHa. Pa3nmokeHue KBaJpaTHOrO TPEXUIEHA HA MHOKUTEIIN

Panmonaneubie Beipakenus. Llenbie Beipaxkenus. J[poOHbie BeIpakeHus. ParinonanbpHas 1po0b.
OcHOBHOE CBOWCTBO panmoHabHOU npodu. CrokeHue, BhIYMTAHUE, YMHOXKECHHE W JICJICHUE
panMoHaNBHBIX JApobeii. Bo3Bemenue pamuvoHaIbHOW IpOOM B CTEMEHb. 10KIECTBEHHBIC
npeoOpa3oBaHus pallMOHATBHBIX BEIpakeHU. CTENEeHb C IENIBIM MTOKa3aTesieM U €€ CBOHCTBA.

KBanparusie kopHU. ApudMeTndeckuil KBaJpaTHbI KOPEHb U €0 CBOWCTBA. T0K/1€CTBEHHBIE
npeoOpa3oBaHMsl BEIPAKEHUH, coAepKalluX KBaJApaTHbIe KOPHU.
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¢ YpaBHeHusi
VYpaBHenue ¢ ogHoi nepeMenHoil. Kopenb ypaBHeHusi. PaBHocuiibHBIE ypaBHeHUs. CBOMCTBa

YpaBHEHUH C OJHOM MEPEMEHHON. Y paBHEHUE KaK MaTeMaTU4YeCKasi MOJEb PEAIbHOW CUTYaIUH.
JIuneitnoe ypaBuenue. KBagpatHoe ypaBHeHue. Dopmysia KOpHEH KBaIpaTHOTO YpaBHEHHS.
Teopema Buera. PaninonanbHbie ypaBHeHUs. PellieHne paBHOCUIIBHBIX YPaBHEHUH, CBOISAIIUXCS
K JMHEHHBIM WJIM KBaJpaTHBIM YypaBHEHUSM. PelleHne TEKCTOBBIX 3a/ad C IOMOUIBIO
paIMOHATIbHBIX YPABHEHUIA.
VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHeHUs ¢ IByMs nepeMeHHbIMU. JIuHelHoe
ypaBHEHHUE C ABYMs IEPEMEHHBIMH U €ro Ipaduk.

Cucrembl ypaBHEHUH C IBYMS IepeMeHHbIMH. ['paduueckuil METOA peleHus: CUCTEMbI
ypaBHEHUN C JBYMsI MEepEeMEHHBIMH. PelleHue cucTeM ypaBHEHHH METOJOM IOJACTAaHOBKU U
cnoxenus. CucreMa JABYX YpaBHEHHH ¢ IByMs IEPEMEHHBIMU KaK MOJEIb PeaTbHON CUTYaIUH.

% HepaBencrBa
UucnoBele HEpaBeHCTBA M WX CBoiicTBa. CHOXXEHHME U YMHOKEHHE YHCIOBBIX HEPaBEHCTB.
OneHuBanue 3Ha4YeHHsI BbIpaKeHUsA. HepaBeHCTBO ¢ oJHOW mepeMeHHOil. PaBHOcuibHBIE
HepaBeHCTBa. UYMCIIOBbIE MPOMEXKYTKU. JIMHEWHbIE M KBaJpaTHbIE HEPABEHCTBA C OJHOMU
nepeMeHHOM. CHcTeMbl HEPABEHCTB € OJTHOM MEPEMEHHOM.

% UYncaoBble MHOXKECTBA

MHokecTBO u ero aneMeHThl. CiocoObl 3aganusi MHOXKecTBa. PaBHbie MHOXKecTBa. [lyctoe

MHOXkecTBO. [lomMHOkecTBO. Onepanuu Haa MHOKeCcTBaMU MIUTFoCTpanyisi COOTHOIIEHUN MEXAY
MHOECTBAMH C IOMOIIBIO Ararpamm Ditnepa. MHOXKECTBa HATYPATbHBIX, IIEJIBIX, PALIMOHATBHBIX

m
yucell. PalmoHaabHOE YHCIIO KaK I[pO6B Buaa ; , IAC M- [EJIOC YUCII0, a N —HATypaJIbHOC, 1 KaK

OcecKOHEeUHas nepuoanudeckasd ACCATUYIHAA Ilp06b. HpCI[CTaBHCHI/IC 00 HppalluOHAIILHOM YHUCIIC.
MHOXeCTBO ACHCTBUTEIBHBIX YHCEIN. HpCILCTaB.HeHI/IG JEHUCTBUTEIBHOIO 4YHCIa B BHIAC



0ECKOHEUHOW HEMepHUoINIecKoi AecaTHUHON qpodu CpaBHEHHE EHCTBUTENBHBIX Yncen. CBs3b
MeXy MHOXKecTBaMH N, Z, Q.
% @OYHKIUHU

YucaoBbie PyHKIUH

OyHKIIMOHAIBHBIE 3aBUCHMOCTH MEX 1y BenndnHamu. [lonsatue ¢pyHkimn. OyHKIHUS Kak
MareMathueckas MOJENb pealbHOro mnpoiecca. O0nacTh ompenencHuss U 001acTh 3HAYCHUU
¢bynkuuu. CriocoOsl 3aanus yaknun. I'paduk Gynknun. IlocTpoenne rpadukoB QyHKIHA C
MOMOIIIBIO TTpeoOpazoBanuii uryp. Hynu ¢pynkumu. [IpoMexyTKi 3HAKOTIOCTOSTHCTBA (DYHKIINH.
[TpomexxyTKH BO3pacTaHUs U IPOMEKYTKU yOBIBaHUS (DYHKITHH.

Jluneitnast pyHKIUMs, 0OpaTHas MPONOPLUUOHAIIBHOCTD, KBaJJpaTUIHast QYHKUUSA, (QYHKIIHS
y= Vx , ux cBoiicTBa u rpaduKy.
YucoBblie NoOC/IeA0BATEILHOCTH

[loHdaTHE  4YMCIIOBOM  MOCIENOBATEIBLHOCTH. Koneunsle u  OeckoHEUHbIE
ITOCJIEI0BATEILHOCTH. CnocoObl  3a1aHusl  OCIIEOBATEIBHOCTH. Apudmernueckas u
reoMerpuueckas mnporpeccur.  CBOHCTBa WIEHOB apU(PMETHUECKOH U TIeoMeTpUYecKon

nporpeccuil. @opmynbl oOmiero uieHa apuMeTHdecko U TeOMETPHYECKOM MpOrpeccuil.
@®opMmysbl CyMMBI N —IEPBBIX YWIEHOB apu(PMETHUECKOI 1 reoMeTpuueckoi nporpeccuit. Cymma
OECKOHEYHOM TeoMETPUYECKON mporpeccur, y kotopoii |q| < 1. Ilpencrasienne GeCKOHEYHOIM
MEePUOIUYECKON AeCATUYHON ApoOU B BUJIE OOBIKHOBEHHO IpOOH.
% DJIeMEeHTBI NPUKJIATHONH MATEeMATHKHU
Marematuueckoe wmopaenupoBanHue. IIpouentHbie pacuérbl. Dopmyna CIOXKHBIX
npoueHToB. [Ipubmmkénnble BeunciaeHus.. AOCOJIIOTHAS K OTHOCUTENbHAS TOTPEITHOCTH.
OcHoBHBIE TIpaBUia KOMOWHATOpUKHA. YacToTa M BEPOSTHOCTH CIY4alHOTO COOBITHS.
Kiaccnueckoe omnpeneneHue BeposTHOCTH.  HawanbHble CBEIEHHS O CTATHCTHKE.
[IpencraBneHue naHHBIX B BUJIE TaOIUI, KPYTOBBIX M CTOJIOUATHIX JUArpamm, rpadukoB.
Craructuueckre XapakTEPUCTUKHA COBOKYIHOCTH JAHHBIX: CpPEAHEE 3HA4Y€HHE, MOJIa,
pa3Max, MeJuaHa BBIOOPKH.

< AJredOpa B HCTOPUYECKOM PA3BUTHMH.

3apoxaeHue anredpbl, KHUTa 0 BOCCTAHOBJICHUHU M IPOTHUBOIIOCTaBIeHNH Myxamme a
anb-Xope3mu. Mcropust hopMHUpoBaHUs MaTEMaTHUYECKOTO s3bIKa. Kak 3aponuiacek ujaes
koopauHaT. OTKpBITHE UPPALMOHANBHOCTH. W3 MCTOpUMU BO3HUKHOBEHUS (HOpMYIN AJst
peuieHus ypaBHeHu# 3-ii u 4-it creneneit. Vcropus pasButus noHstus GyHkuuu. Kak
3apoaunach Teopus BepositHocTed. Yucna dubonauun. 3amauya JI. Tluzanckoro
(duboHay4M) 0 KPOJHKaX.

JI.®. Marnunkuit, I1JI. YeGwpimen, H.U. JloGaueBckuii, B.S. ByHskoBckwii,
A.H. Konmoropos, @. Buer, II. ®epma, P.Jlekaptr, H. Tapranss, . Kapnano, H.
Abenb, b. Ilackanb, JI. [luzanckuii, K. I'aycc.

Konuuecmeo konmponvuvix paoom:
7 xnacc-9 8 kiacc-8 9 kmacc-7

COJAEPKAHUE KYPCA 'EOMETPHUH 7-9 KITACCOB

« IIpocreiimue reoMerpuyeckue GUurypbl
Touka, npsimasi. OTpe30k, Jayd. Yroi. Bunsl yrios. CMexXHble 1 BEPTUKAJIbHBIE YIJIbI.

buccekrpuca yria.
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IIepecekaromuecs u napaiuiesbHbie npsamslie. [leprnenaukymnspasie npsMsie. [IpuzHaku
napajuleIbHOCTH NpsAMbIX. CBolcTBa mMapaieNbHbIX NpsAMbIX. [lepneHaukynsp u
HAaKJIOHHAs K IPSIMOM.

% MHOroyroJbHHKH.
Tpeyronpauku. Buapl TpeyroiapbHUKOB. MenuaHa, OMCCEKTpHICA, BBICOTA, CPEITHSSI

AUHUS TpeyrojpHuKa. [lpu3Haku paBeHCTBa TpeyrosibHUKOB. CBOWCTBA M IMPHU3HAKU
paBHOOEIPEHHBIX TPEYroJbHUKOB. CepeanHHBINA MepneHAuKyYIsip oTpe3ka. Cymma yriioB
TpeyrojbHuKa. BHemHue yribl  TpeyrojibHUKa. HepaBeHCTBO  TpeyrosibHHKA.
CooTHolIeHHs MEX 1y CTOPOHAMU U yriamu TpeyroyibHuka. Teopema IIudaropa.

[logoGuble TpeyronbHukH. [Ipu3Haku 1OH00MS  TPEYroJbHUKOB. Touku
nepeceyeHus:  MeauMaH,  OHMCCEeKTPUC,  BBICOT,  TPEYroJbHUKA,  CEPEAMHHBIX
MEPIEeHIUKYIIIPOB CTOPOH TpeyroibHUKa. CBOWCTBO OHMCCEKTPUCHI TPEYroJIbHUKA.
Teopema daneca. MeTpuueckre COOTHOIICHUSI B IPSIMOYTOJILHOM TpeyroJibHuke. CHHyC,
KOCHHYC, TAHI'€HC, KOTAHI€HC OCTPOTO YIJla MPSIMOYTOJBHOTO TPEYroJIbHUKA U YIJIOB OT
0 no 180°. @opmyinbl, CBA3BIBAIOIINE CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJTHOTO U TOTO
xe yria. Pemenue TpeyroinbHUKOB. Teopema CHHYCOB U TeOpeMa KOCHUHYCOB.

Yetbipéxyronpuuki. [Tapannenorpamm. CBoiicTBa U MPU3HAKY NapasuieIorpaMma.
[IpssmoyronpHUK, poMO, KBajapar, UX CBOWCTBA U mpu3Haku. Tpaneuus. CpeaHsist JIUHUSA
Tpaneuuu 1 e€ CBOMCTBA.

MHoroyronpHuku. Beinmykible MHOroyroiapHuku. CyMma YIJIOB  BBIIYKIJIOTO
MHOT'OYTOJIbHHKA. [IpaBuiibHBIE MHOTOYTOJIBHUKH.

% OKpYXHOCTBb M KpYT. ['eoMeTpuyecKue NOCTPOEHUs
OKpyXHOCTb U KpyTr. DJIEMEHTHI OKPY>KHOCTH U Kpyra. L[eHTpaibHbIe 1 BOUCAHHBIE YTJIbI.
KacarenbHas k OKpyXHOCTH U €€ CBOMCTBa. B3auMHOE pacrosokeHue nNpsMorl U OKPYKHOCTH.
OnucaHHass W BIOMCAaHHasg OKPY)KHOCTH TpPEYroJibHMKA. BrnucaHHele W ONUCaHHbIE

YEeThIPEXYTOJIBHUKH, UX CBOMCTBA U MpU3HAKU. BriMcaHHbIE ¥ OIMCAaHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe wmecto Touek (I'MT). CepeauHHBIM TEPHEHAMKYJISAP OTpe3ka u
ouccekTpuca yria kak [MT.

['eomeTpuueckue nocTpoeHMs HUPKYIEM U JIMHENKON. OCHOBHBIE 3a/1a4u HA IOCTPOCHUE:
IIOCTPOCHUE yIjla, PABHOIO JIAHHOMY, IOCTPOECHHUE CEPEAMHHOrO IEPIEeHIUKYISIpAa JaHHOTO
OTpE3Ka, MOCTPOCHUE MPSAMOM, IPOXOAALIEH Yepe3 JaHHYIO TOUKY U MEePIEHIUKYISIPHON TaHHON
MPSIMOM, MOCTpoeHHe OucceKkTpuchl MaHHoro yria. IlocTpoeHue TpeyronbHHKA MO 3aJaHHBIM
anemeHTam. Metoa I'MT B 3aj1auax Ha TOCTPOCHHUE.

R/

% H3mepeHue reoMeTpuYeCKNX BeJINUNH
HJ'II/IHa OTpEC3KaA. Paccrosnue MCXKAY ABYMA TOYKAMMU. PaccrossHue oT TOYKH [0 HpHMOﬁ.

Paccrosinue Mex1y napaniebHbIMUA MPSIMBIMU.

IlepumeTp MHOTOYrOJIbHUKA.

JUinHa OKpyXHOCTH. J{IMHA Tyrv OKpY>KHOCTH.

I'panycHas mepa yria. BenuunHa BMcaHHOTo yria.

[lonstne momaau MHOTOyrosibHuKa. PaBHOBenmmkue ¢urypbl. Haxoxaenue miomaau
KBaJpaTa, MpsIMOYroJbHHUKA, apajljieIorpaMMa, TPEYroJIbHUKA, TPATeUH.

[onstue mnomanu kpyra. [Inomane cexropa. OTHOIIEHHE MIIOIIAeH MOJOOHBIX QUTYD.

% JexapTOBbI KOOPAWMHATHI HA NMJIOCKOCTH
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@opmyna pacCTOSHHUS Mexay IByMs Toukamu. KoopauHaTsl cepeauHbl OTpeE3Ka.
VYpaBuenue Gurypel. YpaBHEHHE OKPYXKHOCTH U TPAMON. YTIIOBOH KOI(PPHUIMEHT
MIPSIMOM.
% BekxTtopsbI
[TonsTue BexkTopa. Monyns (JuinHa) Bekropa. PaBHble BekTopbl. KosuinHeapHbie BEKTOPBI.
Koopaunatsl Bekropa. CiokeHUE U BbIUMTAHUE BEKTOPOB. YMHO)KEHHME BEKTOpa Ha YHUCIO.
CkansipHOoe Ipou3BeieHne BEeKTOpoB. KocuHyc yriia Mexay 1ByMsi BEKTOpaMH.

X I'eoMeTpHYecKHe MPEO0OPA30BAHNS

[lonsitne o mpeoOpasoBanuu Gurypsl. JBmxenne ¢urypsl. Buasl aBrwkeHUs QUTypHI:
napajuleNIbHbIN NepeHoc, oceBasi CHMMETpHs], TOBOpoT. PaBHble durypsl. 'omorerus. Ilonodue
¢uryp.

% DJIeMEHTBI JOTHKH

Onpenenenne. AkcuoM u Teopemsl. JlokazarenabcTBo. J[0ka3aTeabcTBO OT MPOTUBHOTO. Teopema,
obOpartHas manHoi. HeoOxoaumoe M J0CTaTOYHOE YCIOBHE. YTNOTPEOIECHNE JTOTUYECKUX CBI30K
ecnu..., mo..., mo2oda u moJibKo moz2od.

% CeoMeTpusi B HCTOPHYECKOM PA3BUTHH.

N3 wucropum reomerpun, «Hawama» EBximmpma. Heropus mnsaroro mnocrymara Eximna.
Tpuronomerpusi — Hayka 00 W3MEpPEHUH TPEYroJdbHUKOB. I[locTpoeHne MPaBUIBHBIX
MHoOTOyroibHUKOB. Kak 3apomunace uaes xoopauHat. H.W. JloGauesckuii. JI. Diinep. Panec.
[Tudarop.

Koauuecmeo konmponsnvlx paoom
7 xnacc-6 8 kmacc-7 9 xiacc-6

TEMATHYECKOE INVIAHUPOBAHHUE
MATEMATHKA, S kaacc

Ha3zeanue pazoena Konuuecmeo

Pazoena yacoe
[ToBTOpEHME 2
HarypanbHbie uncna 18
CrnoxeHue ¥ BBIYUTaHUE HATYpaJIbHBIX YUCEI 33
YMHOXKEHHE U JIeNIeHHe HaTypalbHbIX YHCell 37
OOBIKHOBEHHBIE APOOH 18
JlecsaTuunble poOu 49
IToBTOpEHUe U cucTemaTH3anus yaeOHOro MaTepuaa 13

BCEI'O 170 vacos

TEMATHYECKOE IIVTAHUPOBAHHUE
MATEMATHKA, 6 knacc
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No Ha3zeanue pazoena Koauuecmeo
Pazoena uacoe
1 [ToBTOpEHUE 2
2 JlenumMoCTh HaTYpaJIbHBIX YHCET 15
3 OOBIKHOBEHHBIE APOOH 38
4 OTHolIEHUs U PONOPLUU 28
5 PammmonanbHble Uncaa ¥ IeHCTBUS Hall HUMH 71
6 [ToBTOpEHUE U cucTemMaTH3alys y4eOHOT0 MaTepualia 16
BCEI'O 170 yacoB
TEMATHYECKOE IIJIAHUPOBAHHUE
AJITEBPA., 7 kaacc
No Ha3zeanue pazoena Konauuecmeo
Pazoena yacoe
1 [ToBTOpEHME 2
2 JluneiiHoe ypaBHEHHE C OJHOU MEPEMEHHOMN 13
3 [enbie BeIpaXeHUs 52
4 DyHKIIUH 12
5 Cucrembl TUHEHHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH 20
6 [ToBTOpEHUE U cucTeMaTH3aIUs y4eOHOTO MaTepuaa 3
BCEI'O 102 gaca
TEMATHYECKOE IIVIAHUPOBAHHUE
AJITEBPA., 8 kiacc
Ne Haseanue pazoena Konuuecmeo
paszdena uacoe
1 [ToBTOpEHUE 2
2 PannonanbHbIe BBIpaKEeHUS 42
3 KBanparssle kopHu. JlelicTBUTEIBHBIE UHCTIA 25
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4 KBanpatnsle ypaBHEHUs 27
5 [ToBTOpEHUE U cucTeMaTH3alus y9eOHOT0 MaTepraa 6
BCEI'O 102 yaca
TEMATHYECKOE IIJIAHUPOBAHHUE
AJITEBPA., 9 kaacc
No Ha3zeanue pazoena Koauuecmeo
Pazoena uacoe
1 MIOBTOpPEHHUE 2
2 HepaBenctBa 18
3 KBangpatnanas GyHKIHsS 38
4 DNeMEeHTHI IPUKIATHON MaTeMaTUKH 20
5 YucoBbIe TOCIEI0BATEILHOCTU 17
6 [ToBTOpEHME M cHCTEeMaTH3alUs Y9eOHOTO MaTepraia 7
BCEI'O 102 yaca
TEMATHYECKOE IIVIAHUPOBAHHUE
I'EOMETPHA. 7 kaace
No Ha3zeanue pazoena Koauuecmeo
Pazoena yacoe
1 [IpocTeiimume reomeTpudeckue GUTYphl U KX CBOHCTBA 15
2 TpeyronbHUKH 18
3 [TapannensHbie npsmele. Cymma yriloB TPEyroJIbHUKA 15
4 OKpyXHOCTb U KpYT. ['eomeTprueckue nocTpoeHus 15
5 [ToBTOpEHUE U cucTeMaTH3aIMUs Y9eOHOTO MaTepraa 5
BCET'O 68 yacoB
TEMATHYECKOE IIVNIAHUPOBAHHUE
TEOMETPHSL, 8 kaacc
No Has3zeanue pazoena Konuuecmeo
pazoena uacoe
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1 [ToBTOpenue kypca 7 kiacca 2

2 YeTbIpEXyroJIbHUKH 24

3 [Togo6ue TpeyroaIpLHIKOB 12

4 Pewrenne npssMoOyronbHbIX TPEYTOJIBHUKOB 15

S) MHuoroyroapHuku. [lnomans MHOrOyroiabH1Ka 12

6 [ToBTOpEHME U cucTeMaTH3alUs y4eOHOTO MaTepraia 3

BCEI'O 68 yacoB
TEMATHYECKOE ITJIAHUPOBAHHUE

I'EOMETPHA. 9 kaace

No Ha3zeanue pazoena Konauuecmeo

pazoena uacoe

1 IToBTOpEHUe Kypca 8 Kiiacca 3

1 Pemenne TpeyroiabsHUKOB 16

2 [IpaBusIbHBIE MHOTOYTOJTBHUKH 8

3 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 11

4 BexTopsl 12

5 ['eomeTpudeckue npeoOdpa3zoBaHus 13

6 [ToBTOpEHME M cHCTEeMaTH3alUs Y9eOHOTO MaTepraia 5

BCET'O 68 yacoB
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