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Pabouas mporpamma mo MareMaTHKE Ha YPOBEHb OCHOBHOIO OOINEro oOpa3oBaHUs
COCTaBJICHA B COOTBETCTBHUHU C IOKYMEHTAMHU:
1.@enepanbHblii  TOCYAapCTBEHHBIH  00pa3oBaTeNbHBIN CTaHIApT OCHOBHOTO OOIIero
oOpa3oBaHUsI.
2.Maremaruka:nporpammsr:5-11 knaccel/[A.I.Mep3nsik, B.b.Ilosnonckuit, M.C.SIkup u np.].-
M.:Benrana-I"pad, 2016
Pabouas mporpamMmMa mo mMareMaTuke Ha YpOBEHb OCHOBHOTO OOIIETr0 0Opa30BaHHUs COCTOUT U3
TpeX MOJYJICH:
- Marematuka 5-6 xnacc
- Anrebpa 7-9 kmacc
- 'eomerpus 7-9 xmacc

Ilnanupyembie pe3y/ibTaThl OCBOCHHUSI Y4€OHOI0 peaMeTa

JIuuHOCTHBIE, MeTanpe/IMeTHBIE H MPeIMeTHbIE Pe3yJbTaThl
OCBOCHHSI CO/IePKAHUS Kypca
[Tporpamma no3BosIseT JOOUBATHCA CIIEAYIOUINX PE3YNbTaTOB OCBOEHHS 00pa30BaTeIbHON
MIPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHMUs:

JAUYHOCIMHbIE:
o OTBETCTBEHHOT'O OTHOLIEHHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH OOYyYaromMxcs K
CaMOpa3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHUBALIUU K OOYUYEHUIO U MO3HAHUIO;

° (hopMHUpOBaHHSI KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHUYECTBE CO
CBEpPCTHHUKAMHM, CTapIIUMU M MIQJAUIUMU B 00pa3oBaTeNbHOM, ydueOHO-HCCIeA0BATEIbCKOM,
TBOp'—IGCKOﬁ " Jpyrux BUuaax ACATCIBHOCTHU,

L4 YMEHUA SACHO, TOYHO, 'paMOTHO H3JjilaraTb CBOU MBICIN B yCTHOﬁ W TTHCHMEHHOMN pcuu,
IIOHMMATh CMBIC] IIOCTABJIEHHON 3aa4M, BBICTPAUBATh apryMEHTALMIO, IPUBOAUTh IPUMEPHI U
KOHTPIIPUMEDHI;

o [IEPBOHAYAIILHOTO NPEACTABICHUS O MaTeMaTHYECKOW Hayke Kak cdepe udenoBedecKoi
NeATeNbHOCTH, 00 3Tamax e€ pa3BUTHUS, O €€ 3HAYMMOCTU JUIsl Pa3BUTHUSA LIMBHUIIM3ALMY,
OCO3HAHMS BKJIaJa OTEUECTBEHHBIX YYEHBIX B pa3BUTHE MHUPOBOM HayKH, NaTPUOTU3MA,
yBakeHUs kK OTeuecTBy

o KPUTUYHOCTH  MBIIUICHUS, YMEHHS  pacrno3HaBaTh  JIOTMYECKU  HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTINYAThH TUIIOTE3Y OT (PaKTa;
o KpEaTUBHOCTHU MBIIUICHUS, WHHUIIMATUBbI, HAaXOMYMBOCTH, AKTUBHOCTU MPU PEUICHUU
MaTeMaTHYeCKUX 3a/1ay;
o YMEHHsI KOHTPOJUPOBATH MPOIECC U PE3YAbTAT YUeOHOI MaTeMaTHUEeCKON JesITeIbHOCTH;
o (dbopMHpoBaHHsS CIIOCOOHOCTH K SMOIMOHAIBHOMY BOCIHPHUSTHIO MaTEeMaTHUECKUX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHUI;

MemanpeomenHule:
®  YMEHHUS CaMOCTOSITENIbHO OIpENessTh IENIU CBOET0 OOy4YeHHs, CTaBUTh U (POPMYIHPOBATH
Ui ceOst HOBbIE 3a/1auu B yuébe, pa3BUBATh MOTHUBBI U MHTEPECHl CBOEH MO3HABATEIHHOM
NesITeNIbHOCTH;
o CIIOCOOHOCTH CaMOCTOSITENILHO TUJIAHUPOBATh AIbTEPHATUBHBIC MYTH JOCTHXKEHUS IIeTeH,

OCO3HAHHO BBIOMpaTh Hanbosee APGEeKTUBHBIE CIIOCOOBI pelIeHHs yYeOHBIX U MMO3HABATEIbHBIX
3aj1a4;

o YMEHUS OCYLIECTBIATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTUBHI,

o CIOCOOHOCTH aJIeKBaTHO OIICHHWBATh MPaBWIBHOCTh WM OIIMOOYHOCTH BBIIOJIHEHUS
yueOHoil 3a1au, €€ 00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ pellIeHus;

o YMEHHUSl  yCTAaHaBIMBATh IPUYMHHO-CIEACTBEHHBIE CBSA3HM; CTPOUTh JIOTMYECKHE
paccyXJeHUs, yMO3aKIIOueHHs! (MHAYKTUBHBIC, IETYKTUBHBIE U [0 AHAJIOTUH) U BBIBOJIBI,

o YMEHHUS CO3[aBaTh, MIPUMEHATh M MpeoOpa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA,

MOJCJIN U CXEMbI IJIS pCHICHUS y‘-IC6HBIX M TIO3HABATCJIBHBIX 34144,



o pa3BUTHS CHOCOOHOCTH OPTaHU30BBIBATH y4eOHOE COTPYIHHYECTBO U COBMECTHYIO
JEATENbHOCTD C YYUTEIEM U CBEPCTHUKAMM: OTIPEIEIsATh LENHd, paclpeaeiaTh GYHKIMUA U POJIn
YYaCTHHUKOB, B3aWMOJICHICTBOBaTh M HAaXOAMTh OOIIME CrocoObl paboThl; yMeHUs paboTarh B
rpyIIe: HAXOUTh 00IIee PelIeHHEe U pa3pemiaTh KOH(PIUKTH Ha OCHOBE COTJIACOBAHUS TTO3UIIHHA
1 yu€Ta MHTEpECOB; CIyIaTh NapTHEPA; (OpMYyIHPOBaATh, APryMEHTUPOBATh U OTCTauBATh CBOE
MHEHHE;

. dbopmupoBanusi y4eOHOH W OOIIENOJB30BATEIILCKOW KOMIIETCHTHOCTH B OOJACTH
KCIIOJIb30BaHUs HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoorui (MKT-koMneTreHTHOCTEH);
. MEPBOHAYAIIBHOTO TIPEJACTaBJICHUSI 00 HAEIX M O METoJaXx MaTeMaTHKh Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKU;

. pa3BUTHSA CHOCOOHOCTH BHAECTh MAaTEMAaTHYECKYIO 3aJady B JAPYTUX AUCIUILUIMHAX, B
OKpYKarolen KU3HH;

. YMEHHUS HAaXOJIUTh B PA3JIMUYHBIX UCTOUHUKAX MH(OPMAILINIO, HEOOXOIUMYIO JUISl PEIICHUS

MaTeMaTHYeCKUX MpoOsieM, M NPEJICTaBiIsATh €€ B MOHATHOW (Qopme; NPUHUMATh pEIICHHE B
YCIIOBUSAX HETOJIHON U U30BITOYHOM, TOUHON U BEPOSATHOCTHOM HH(pOpMaLny;

o YMEHHUsI TIOHUMaTh W HCIIOJIb30BaTh MAaTEeMAaTUYECKUE CPENICTBAa HArJSITHOCTH (PHCYHKH,
YEePTEIKHU, CXEMBI | JIp.) JUIs WITIOCTPAIMH, HHTEPIIPETAIINH, apTyMEHTAIINH;
o YMEHHUSI BBIJBUTATh THUIOTE3bl MPH PENICHHM YYeOHBIX 3aJa4 W TIOHUMAaHUs
HE0OXO0IMMOCTH UX MPOBEPKH;
o MOHUMaHUS CYIIHOCTH aJTOPUTMHYECKUX TMPEINUCAHUH W YMEHHUS JeWCTBOBaTh B
COOTBETCTBUH C TIPEIOKEHHBIM aJITOPUTMOM;
o YMEHHUSI CaMOCTOSITETIbHO CTaBHUTh IIEJIH, BEIOUPATh U CO3/1aBaTh aJTOPUTMBI ISl PEIICHHS
Y4eOHBIX MaTeMaTHIECKUX PO OIIem;
o CIOCOOHOCTH TUIAHWPOBATH M OCYIIECTBIISTH JIESTEIFHOCTh, HAPABICHHYIO Ha PEIICHUE
3a/1a4 UCCIeI0BaTEeNbCKOTO XapaKTepa;

npeomemmbole:

1) oco3HaHMe 3HAYCHUS MATEMATHKH JIJIs TOBCEHEBHOM KH3HU YEIOBEKA;

2) TpeaCTaBICHHS O MaTeMaTHYECKOW HayKe Kak chepe MaTeMaTH4YeCKOH JeATeIbHOCTH, 00
sTamnax e€ pa3BUTHs, O €€ 3HAYUMOCTH ISl PA3BUTHS [IMBUJIH3AIINN;

3) yMeHus paboTaTh € MaTEMaTHYECKUM TEKCTOM (CTPYKTYPHUPOBAHHE, H3BICUCHHUE
HeoOXouMoi WH(pOpMAIMK), TOYHO W TPAMOTHO BBIPAKATh CBOM MBICIM B YCTHOW U
MUCHbMECHHOW peYH, NMPUMEHsSISI MaTEMAaTUYCCKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, UCIIOJIB30BaTh
pa3nyHble SI3BIKM MATEMAaTUKU (CJIOBECHBIH, CHUMBOJIMYECKUN, rpaduyeckuii), pa3BUTHUS
CIIOCOOHOCTH 0OOCHOBBIBATD CY)KIICHHSI, TPOBOJIUTH KIIACCH(PUKALINIO;

4) BnageHus 0a30BbIM TOHSATHHHBIM amapatoM: HUMETh MPEICTABICHHE O 4YHCIe, IpooH,
MPOLIEHTaX, 00 OCHOBHBIX I'€OMETPUYECKHX OOBEKTax (TOuka, MmpsMmas, JoMaHas, yroj, MHO-
TrOYrOJIbHUK, MHOTOTPAaHHUK, KpYI, OKPY)KHOCTh, Mmiap, chepa u mp.), (GopMUpOBaHUS
MIPEJICTABICHUH O CTATUCTHUECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHPE U Pa3iIMuHBIX CIIoco0ax
WX U3y4YCHUS;

5) mpakTHYeCKH 3HAYMMbIC MAaTEMAaTHYECKHE YMEHHWS W HABBIKH, MX MPUMCHEHHE K PEIICHHIO
MaTeMaTHYeCKUX U HeMaTeMaTH4YeCKHX 3ajay, IPeroararolne yMeHus:

® BBINOJHITH BBIYUCIEHUS C HATypaJbHBIMU YHCIAMHU, OOBIKHOBEHHBIMH U ECSTUYHBIMHU
JIPOOSIMU TOJIOKUTEIBHBIMUA U OTPUIIATEILHBIMU YHCIIAMU;

pelaTh TEKCTOBBIE 3a/1a4l apu(PMETHIECKUM CIIOCOOOM U € TIOMOIIbIO YpaBHEHUI;
n300pakaTh (GUIyphI HA MIIOCKOCTH;

HCII0JIb30BAaTh FEOMETPUUECKUH «SA3BIK» AJIS OIIMCAHUS NTPEAMETOB OKPYKAIOLIET0 MUDA;
U3MEPSThH JJIUHBI OTPE3KOB, BEJIMYMHBI YIIIOB, BBIYUCIATD IJIOMIAIN U 00BbEMBI (pUTYD
pacro3HaBaTh U U300paXkaThb paBHbIE U CUMMETPUYHBIE (PUTYPBI;

IIPOBOJUTH HECIOXHBIE IPAKTUYECKUE BBIYMCICHHMS C IPOLIEHTAMH, MHCIIOJIb30BaTh
MPUKUJIKY U OLIEHKY; BBIIOJIHATH HEOOXOIMMbIE H3MEPEHHUS;



® HCIOJB30BaTh OYKBEHHYIO CHMBOJIUKY JJIsi 3alUCH OOIIMX YTBEPXKICHHMA, (GOpMy,
BBIpAXKEHUH, YDaBHECHU;
® CTPOUTh HAa KOOPAMHATHOW IUIOCKOCTH TOYKHM MO 3aJIaHHBIM KOOpAMHATaM, OIpPEAesiTh
KOOPJIMHATHI TOUYEK;
® YUTaTh W HUCIOJB30BaTh WH(POPMAIUIO, MPEACTABICHHYIO B BHJAE TAOIHIIBI, AMArPaMMBbI
(cTonbuaToi MM KPYroBoii), B Tpa)uuecKoM BH/IE;
e pemarh NpoCTerIre KOMOMHATOPHBIE 3aa9U TIepeOOPOM BO3ZMOKHBIX BAPHAHTOB.
I[lnanupyeMble pe3yJbTaThl 00YUeHHsI MaTeMaTHKe B 5-6 kjaccax
Apupmemuxa
1lo oxonuanuu uzyuenus Kypca y4auwjuiics Hay4umcs.
-TIOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMBI CUUCIICHUS;
-MCII0JIb30BAaTh TOHATHS, CBA3aHHBIE C JIEIMMOCTHIO HATYypaIbHBIX YHCEIT,
-BBIPA)KATh YHCJIa B OKBUBAICHTHBIX (DOpMax, BEIOMpas HanuOoJiee MOAXOSIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CUTyalluu;
-CpaBHUBATH U YIOPSIOUYUBATH PAIMOHATLHBIC YHCIIA;
-BBITOJIHATH BBIYUCIICHUS C PAllHOHATBHBIMU YUCIIAMH, COUYETAs] YCTHBIC W MMMCHMEHHBIC TIPUEMBI
BBIYHCIICHUH, TPUMEHSATH KAIBKYIISITOD;
-MCTOJIb30BaTh TMOHSATHS ¥ YMEHHS, CBS3aHHBIE C TPOMOPIHMOHAIBHOCTHIO BCJIMYNH,
MPOIICHTaMH, B XOJI€ PEIICHUS MaTeMAaTHYeCKUX 3aJad W 3a7ad U3 CMEXKHBIX TPEIMETOB,
BBITIOJTHATEH HECIIOKHBIC TPAKTUICCKHE PACUETHI,
-aHAIM3UPOBATh TpadUKH 3aBUCUMOCTEH MEX Ty BEIMIMHAMU (pacCTOsSIHUE, BpeMs, TeMIiepaTypa
U T.OL).
Yuawuiica nonyuum 6o3moorcnocms:
- MIO3HAKOMUTHCS C TIO3UIIMOHHBIMUA CUCTEMAaMH CUHCIICHUS C OCHOBAHHSIMH, OTIIMIHBIMU OT 10;
- yrayOuTh M pa3BUTh MPEACTABICHUS O HATYpaJbHBIX YHCIaX U CBOMCTBAX JAEIMMOCTH;
- HAY4YUTHCSI MCIOJB30BaTh MPHUEMBI, PALIMOHAIU3UPYIOLINE BBHIYMCICHUS, TPUOOPECTH HABBIK
KOHTPOJIMPOBATh BBIYUCIICHUS, BEIOUPAst MOAXO IS 7151 CUTyalluu CIIOCO0.
Yucnosvie u dOykeennwvle evlparxcenusn. Ypasuenus.
Ilo oxonuanuu usyuenus Kypca y4auwjuiics Hay4yumcs.
- BBIMIOJIHATH OTIEPAIlUH C YUCIOBBIMH BBIPAXKEHUSAMU;
-BBITIOJIHATh TPEe0Opa3oBaHusl OyKBEHHBIX BBIPAKECHUU(PACKPHITHE CKOOOK, TPHUBEIACHUE
MOJOOHBIX CIaracMbIX);
- pemiath JUHEHHbIC YpaBHEHHUSI, PEIIaTh TEKCTOBbIC 331a4H aJIreOpanyeckuM METOI0M.
Yuawuiicsa nonyuum 603modcHocms:
- Pa3BUTH MIPEACTaBICHUS O OYKBEHHBIX BHIPAKEHUSAX U UX NMPEOOpa30BaHUSIX;
- OBIIQJIETh CIEUUAIbHBIMU NpUEMaMHU PEIECHUs ypaBHEHHH, MPUMEHATH amnmapaT ypaBHEHUU
JUIS PEIIeHUs KaK TeKCTOBBIX, TaK U MPAKTUYECKUX 3a/1a4.
TI'eomempuueckue gpuzypel.
H3mepenue zeomempuueckux eenuiun
1lo oxonuanuu usyuenus Kypca y4aujuiicss Hayuumcs:
-pacro3HaBaTh Ha YEpPTEXKaX, PUCYHKAX, MOJENSAX M B OKPYXKAIOIIeM MHpE IUIOCKHE H
MIPOCTPAHCTBEHHBIE T€OMETPHUECKUE (PUTYPHI U UX DIIEMEHTHI;
-CTPOUTH YIJIbl, ONPEACTATH UX TPALYCHYIO MEpPY;
-pacrio3HaBaTh U H300pakaTh pa3BEPTKU Kyba, MPAMOYTOJIBHOIO  Mapalljiesiennunea,
MPaBUJIBHON MUpPaMUIbI, IIMIMHIPA U KOHYCA;
- OTIpeNIeNSTh 10 JTMHEWHBIM pazMepaM pa3BEPTKU (GUTYPHI TMHEHHBIE pa3Mepbl caMOil GUTYPHI U
Ha000pOT;
-BBIUUCIISTH 00BEM IIPSIMOYTOJILHOTO Tapasuieienumneaa u Kyoa.
Yuawuiica nonyuum 603moocHocmy:
- HAYYUTHCS BBIYHCIATH 00BEM MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTYpP, COCTABICHHBIX U3
MPSIMOYTOJIBHBIX MMapaIJIeNICIUIIE OB,
- YTIIyOUTh ¥ Pa3BUTh MPEACTABICHUS O TPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (DUTYpPAX;




- HayYUThCS IPUMEHSTH MOHITHUE Pa3BEPTKH IS BBITOJIHEHHS TPAKTHYCCKUX PACUETOB.
Dnemenmol cmamucmuxu, geposmuocmu. Komounamopmesie 3adauu.
Ilo okonuanuu uzyuenus Kypca yHauuics Hayuumcst.
-HCII0JIb30BaTh MPOCTEUIIINE CIIOCOOBI IPECTABICHUS M aHAIN3a CTATUCTHYCCKHUX JIAHHBIX;
- peiaTh KOMOMHATOPHBIC 3a/1a4X HA HAXOXKICHHE KOJIMYECTBA 00ObEKTOB WM KOMOHMHAITUH.
Vuawuiics nonyuum 603mox%cHOCIb !
- MPHOOPECTH MEPBOHAYAIBHBIA OMBIT OpraHW3aliu cOOpa JAaHHBIX MPHU MPOBEIACHUHU OIpoca
OOIIIECTBEHHOTO MHEHUS, OCYIICCTBIATh MX aHAIHM3, MPEACTABIATh PE3YyIbTAaThl OMPOCA B BH/C
Ta0JIUIIBI, TUArPaAMMBbIL;
- HayYUTHCS HEKOTOPBIM CICIMATIBHBIM MPUEMaM pPEIIeHUsT KOMOMHATOPHBIX 3a/1a4.
Ils1anupveMble pe3VJbTAThl H3VYEeHHUs aaredpnl B 7-9 Kiaaccax

Anzebpauueckue 6blparx;ceHus

Buinycknux nayuumes:
® ONEPHUPOBATH TMOHATUSIMH «TOXIECTBO», «TOXKJECTBEHHBIC MPE0Opa3OBaHUM», pelIaTh

3aJauy, coAeprkalire OyKBEeHHbIE JaHHbIE, paboTaTh ¢ GopMyIamu;

® OIEepUpPOBATh MOHATUEM KBAJPATHOTO KOPHS, IPUMEHSATh €r0 B BBIYUCIICHUSX;

e BBINOJHATH MpeoOpa3oBaHUsl  BBIPAXKEHHH, COAEPKAIIUX CTEMEHH C  LEeIbIMU
MOKa3aTeIsiMU U KBaJlpaTHbIE KOPHH;

® BBINOJHATH TOXJECTBEHHBIE IMPEOOpa30BaHUs pAaIMOHAIbHBIX BBIPAKEHUNH Ha OCHOBE
MpaBUJI JEHCTBUIM HAaJl MHOTOWIEHAMH U alreOpanyecKuMu Jpo0siMu;

¢  BLIINOJHATH PA3JIOKCHUC MHOT'OYJICHOB HA MHOYKUTCIIN.

Buvinyckuuk nonyuum 603Mo#CHOCHb:
® BBINOJHUTH MHOTONIArOBbIE MPeoOpa30oBaHUs PALMOHAIBHBIX BBIPAKEHUN, MPUMEHSS

HIIUPOKUH BBEIOOP CIIOCOOOB M MPUEMOB;
® T[IPUMEHSATh TOXXJCCTBEHHBIC TPEOOpa30OBaHMs UIS PEUICHHWS 3alad W3 Pa3IUYHBIX
pasziesnoB Kypca.

Ypasnenusn
Buinycknux nayuumes:

e pemiaTb OCHOBHBIE BHJIBI PAIlMOHAIBHBIX YpPaBHEHHI C OJHOW MEPEMEHHOH, CHUCTEMBbI
JIBYX YpaBHEHHU C IByMS [I€PEMEHHBIMU;

e [IOHMMAaTh YPaBHEHHME KaK Ba)XHEHIIYI0O MaTeMaTHYeCKyl0 MOJEIbAJS ONUCAHUS U
W3Y4YEHUS Pa3HOOOpa3HbIX peaibHbIX CUTYyalluii, pelaTh TEKCTOBbIE 3aJa4u
anredpanvdeckuM METO0M;

® MPUMEHATH rpaduuecKue NpeaCTaBIeHUs A UCCICIOBaHMs ypaBHEHUH, HUCCIeI0BaHUs
U pelleHUs CUCTEM ypaBHEHUH C IByMs IIEpEMEHHBIMH.

Bbll’lyCKHuK noaydum 603MONCHOCMDb!
L4 OBJ'Ia,Z[eTL CIICHaJIbHBIMHU HpI/IéMaMI/I peIICHUA ypaBHeHI/Iﬁ n CUCTCM ypaBHeHHﬁ;

YBEPEHHO MNPUMEHSATh anmapaT YpaBHEHUH Ul pEIIeHHs Pa3HOOOpas3HbIX 3a1ad M3
MaTeMAaTUKHU, CMEXHbIX IPEAMETOB, TPAKTUKHU;

e [IpumMeHsaTs rpaduyeckue TMpenCcTaBIEHUS Ui MCCIEIOBaHMUSA YpaBHEHUH, CUCTEM
ypaBHEHUH, cofiepKalnX OyKBeHHbIE KO UIIMEHTHI.

Hepasencmea
Buinycknux nayuumcs:



[IoHMMaTh TEPMUHOJIOTHUIO U CHMBOJIMKY, CBS3aHHYIO C OTHOILIECHMEM HEPABEHCTBA,
CBOMCTBA YUCJIOBBIX HEPABEHCTB;

Pewrare nuHEHHBIE HEpaBEHCTBA C OJHOM IIEPEMEHHOM M HUX CHUCTEMBI; pelaTh
KBaJ[paTHbIE HEPABECTB C OMOPOi Ha rpad)uuecKue MpeaCTaBICHHUS;

IIpuMeHATH anmapar HEpaBEHCTB U PEILECHU 3a/1a4 U3 pa3JIMYHbIX Pa3zeiIoB Kypca.

Buinycknux nonyuum 603modcHocmy:

OBnazneTe pa3inUYHBIMU NMPUEMAMM JI0KA3aTENbCTBA HEPABEHCTB; YBEPEHHO NPHUMEHSTH
anmnapaT HEpaBEHCTB JJIsl PEILEHUs Pa3HOOOpa3HbIX MaTeMaTHYECKHUX 3a]ad, 3aJad U3
CMEXHBIX IIPEIMETOB U MPAKTUKH;

[IpumensTh rpaduveckrue MpeACTaBICHUS Ul UCCIICAOBAaHUS HEPABEHCTB, COACPIKAIINX
OyKBEHHbIE KOAPPUITUECHTBHI.

Yucnosvie mnoxcecmea
Buinycknux nayuumes:

ITornmats TCPMHUHOJIOTUIO W CHUMBOJIMKY, CBA3aHHBIC C TIOHATHEM MHOXCCTBA,
BBINIOJIHATH OIICpallii HAA MHOXKXCCTBAMU,

Hcnons30BaTh HaYaIbLHBIC MNpEaACTaBICHUA O MHOXKCECTBEC )IGfICTBI/IT@J'IBHBIX YHUCCII.

Bbll’lyCKHuK noyuyum 603MOIHCHOCNb.!
Pa3BuBath MMPpEACTABICHNEC O MHOKCCTBAX;

Pa3BuBatn MNpEACTABJICHHUE O YHUCIIC M YUCIIOBBIX CHUCTEMAX OT HATYPAJIbHBIX YHUCEIT OO
ﬂeﬁCTBHTeHBHBIX; O poJ BEIUHCIICHUHN B ITPAKTUKE;

PasBure ¥ yryOuTh 3HAHWUA O JACCATUYHOW 3alMUCH JACHCTBUTEIBHBIX YHCEI
(meprouYecKre U HETIEPUOANIECKUE TPOOH)

Dynkyuu

Buvinycknux nayuumces:

[TonnmMath ©W WCMOIB30BaTh (PYHKIMOHAIBHBIE TOHATHS S3BIKA (TepMHHBI,
CUMBOJIMYECKHE 0003HAYCHHUS ),

CtpouTth rpaduku 3IeMEeHTAPHBIX (DYHKIIHH, UCCIIEI0BATh CBOMCTBA YUCIIOBBIX (DYHKIIUHA
Ha OCHOBE M3YUCHHUS MOBEACHUS X I'PAPUKOB;

[ToHnMarh QYHKIUIO KaKk BaXKHEHWIIYI0O MaTeMaTHYECKYyI0 MOJCNIb I OIHCaHUs
MPOIICCCOB W SIBJICHUH OKPYXKAIOIIETO MHpA, MPUMEHITh (PYHKIIMOHAIBHBIN S3bIK IS
OTIMCAHUS U UCCIIEJIOBAHUS 3aBUCUMOCTEN MEX Ty (PM3MUECKUMU BETUUNHAMU;
[ToHMMaTh W HCIOJB30BATH SI3BIK TOCIEAOBATEIBHOCTEH (TEPMHUHBI, CHUMBOJIMYECKUE
0003HAYCHHMS)

[IpumensaTs  Gopmysbl, CBsI3aHHBIE C apuMeTHIEeCcKOM U TCOMETPUUYCCKOU
MPOrpeccUsiMH, U amnmapaT, cHOpMHUPOBAHHBIN MPU U3YUYECHUH APYTUX Pa3eiioB Kypca, K
pelIeHuto 3a1a4, B TOM YHCJIE C KOHTEKCTOM U3 PeabHOM KU3HHU.

Buinycknux nonyuum 603modcHocms:

IIpoBoANTE HCCNENOBAHUS, CBA3aHHBIE C U3YUYEHHEM CBOWCTB (DyHKLIMH, B TOM YHCIE C
UCIOJb30BAHUEM KOMIBIOTEPA; Ha OCHOBE TI'paMKOB H3YYEHHBIX (DYHKIUI CTPOUTH
6osee clokHble TpaduKu (KyCOUHO-3a/JaHHbIE, C BBIKOJIOTHIMH TOUYKAMU U T.IL. );
Hcnonb3oBaTh (QYHKIMOHANbHBIE NPEACTaBICHUS M CBOMCTBAa (DYHKIMU peIIeHUs
MaTeMaTHYECKUX 3a7a4 U3 Pa3IMUHbIX Pa3/IeiIoB Kypca;



Pemate KOMOMHHMpOBaHHBIC 33/1a4M C NMPUMEHEHHEM (OpPMYII N-TO YiI€HAa M CYMMBI
MEPBBIX N YJICHOB apu()METHUECKOW M T€OMETPUYECKOH MPOTrpeccHii, MPUMEHS MpU
9TOM annapar ypaBHEHUN U HEPABEHCTB;

[lonnmaTte apuMeTHUecKyl0 ¥ TEOMETPHUYECKYI0 MpOrpeccud Kak (QyHKIuu
HATYpaJIbHOTO apryMeHTa; CBS3bIBaTh APU(PMETHUYECKYIO IMPOTPECCHIO C JUHEWHBIM
POCTOM, TEOMETPUYECKYIO - C SKCIIOHEHIIMAJIBHBIM POCTOM.

dnemenmovl nPUKIAOHOT MamemMamuKku
Buinycknux nayuumes:
Hcnons3oBath B X0J€ pelICHUs 3a7ad AJIEMEHTapHbIC MPEACTABICHUS, CBS3aHHBIE C

MPUOIMKEHHBIMU 3HAYCHUSIMU BEJTHYNH;

Hcnonws3oBath mpocTeiiiie  CrocoObl MPEACTaBICHUS W aHallM3a CTATUCTUYECKUX
JaHHBIX;

Haxonuth OTHOCUTENBHYIO YaCTOTY U BEPOSTHOCThH CIIyYalHOTO COOBITHS,

PemaTs koMOMHATOpHBIE 33]a4l HA HAX0K/IEHUE YUCIIa 00bEKTOB WJIM KOMOMHAIIUH.

BblnyCKHuK noyuyunm 603MOIHCHOCNb.!
HOHSITB, YTO YHUCJIOBBIC JAHHBIC, KOTOPBIC UCIIOJB3YIOTCA IJId XapaKTCPUCTUKU 00BEKTOB

OKPY)KAIOILIEr0 MHpA, SIBJSIOTCS MPEUMYILIECTBEHHO MPUOIMKEHHBIMH, YTO IO 3aIUCH
NpUOMMHKEHHBIX 3HAYEHUH, COAepXKaluXcsi B MHGOPMALMOHHBIX MCTOYHHKAX, MOKHO
CYIUTh O MOTPEIIHOCTH MPUOIMKEHHUS;

[loHSATh, YTO MOTPEUIHOCTh pe3yJbTaTa BBIUMCICHUN [OJDKHA OBITH COM3MEpPHMaA C
MOTPEIIHOCTBIO UCXOIHBIX JAHHBIX;

[IpnoOpectr mepBOHAYAIBHBIA OMBIT OpraHU3alMM cOOpa JaHHBIX MpPHU MPOBEICHUU
omnpoca OOIIECTBEHHOTO MHEHHS, OCYHIECTBIIATh X aHaJU3, NMPEACTABIATh PE3YIbTaThl
ompoca B BHJIe TaOIHIIbI, AUATPAMMBI;

[IproOpecty ONBIT MPOBEAEHUS CIYyYalHBIX IKCIEPUMEHTOB, B TOM YHUCJIE C MOMOIIBIO
KOMIIBIOTEPHOTO  MOJEJIMPOBAHUSA, HHTEPIPETAIMU HUX PE3yJIbTaTOB; HAyYUThCS
HEKOTOPBIM CIIEHUATbHBIM IpUéMaM pelieHus] KOMOMHATOPHBIX 3a/1a4.

IlnanupyveMble pe3viabLTAThI M3VUEHHS reoOMeTpHH B 7-9 Kjaccax

T'eomempuueckue guzypot

Buinycknux nayuumes
[Tonb30BaThbCst A3BIKOM T'€OMETPUU JJISI ONMUCAHUS MPEIMETOB OKPYXKAIOIIETO MUPa U UX

B3aMMHOIO PACIIOJIOKCHHUS;
Pacrnio3naBate W M300pakaTh Ha YepTekax M PUCYHKAX TeOMETpUYEecCKue QUTYPHI M HX
KOMOMHAIINH;

KnaccugpunuposaTh reoMeTpudeckue GUrypbl;

HaxonuTh 3Ha4YCHUs JUTMH JIMHEHHBIX AJIEMEHTOB (DUTYp M MX OTHOUICHHS, I'PAJYCHYIO
Mepy yraoB ot 0 go 180°, mpumeHsisi onpeaeseHus], CBOWCTBA U MPU3HAKUA (QUTYP U UX
JJIEMEHTOB, OTHOILIEHUS (Uryp (paBeHCTBO, TMOA0OHME, CHUMMETpHUsS, TOBOPOT,
napauieNbHbIN epeHoc);

OnepupoBaTh ¢ HAYAIBHBIMU TOHATUSMU TPUTOHOMETPUHU U BBHIMOIHSITH JI€MEHTapHbIC
orepaiuy HaJl (GyHKIUSMU YTIIOB;

Jloka3bIBaTh TEOPEMBI;



Pemate 3amauM Ha J/I0Ka3aTENbCTBO, ONMMPAsCh HAa HM3y4YEHHBIE CBOWCTBA GUIYp U
OTHOIIEHUI MEXy HUMU U IPUMEHSSI U3YYE€HHbIE METO/IbI JJOKA3aTENbCTBA;

PemaTts HecnoxHblE 3aJjaud Ha IIOCTPOEHME, IIPUMEHSAS OCHOBHBIE aJITOPUTMBI
IIOCTPOEHHUSI C IOMOUIBIO HUPKYJISI U IUHEHKH;

Pemrars npocreiime niaHUMETpUYECKUE 3a1a4U.

Buinycknux nomyuum 603moxcHocms

OBnageTs METOJAAMHU pEIICHUS 3a7a4 Ha BBIYUCICHHE M J0KA3aTeIbCTBO: METOJOM OT
MPOTUBHOTO, METOJOM IMOAO0OHMS, METOIOM Tiepedopa BapHAHTOB H  METOJOM
FGOMeTpI/I‘-IeCKI/IX MECT TOYCK,

[TprobpecTr ONBIT IPUMEHEHHUS aNreOPandecKoro M TPUTOHOMETPUYECKOTO amlmapara u
WU ABUKEHUS IIPU PEIIEHNN T€OMETPUYECKUX 3a/1a4;

OBnazneTe TPaAUIIMOHHOM CXeMOM pelIeHus 3a/1ad Ha MOCTPOEHUE C TIOMOIIbIO LIUPKYJIS
Y JTUHEWKH: aHAJIU3, MOCTPOCHUE, JOKA3aTeIhCTBO U UCCIIEIOBAHUE;

HayLH/ITBCﬂ pCHIaTB 3aa4i Ha HOCTpOGHI/Ie METOIOM FGOMCTpI/I‘IeCKI/IX MECT TOYCK U
METOA0M MOJ00HS;

[IpnoOpecTtr OMBIT HUCCIENOBaHUSI CBOWCTB IUIAHUMETPUYECKUX (QUTYp C IMOMOIIBIO
KOMIIBIOTEPHBIX IIPOTPaMM;

[IproOpecT OMBIT BHIMOJIHEHUS IPOEKTOB.

H3zmepeHnue zeomempuyeckux 6enuydut
Buvinycknuk nayyumcs
Hcnonb30BaTh CBOMCTBA M3MEPEHUA JIMH, YIJOB W IUIOMIAJAEH MPU PEUICHUH 3a/ad Ha

HAXOXXJICHHUE JJTUHBI OTPE3Ka, JUTMHBI OKPYKHOCTH, [UTMHBI IYTH OKPY)KHOCTH, TPAyCHON
MEpHI yTJia;

BbUuciATh  MIIOMmagM  TPEYroJbHHUKOB, MPSIMOYTOJIBHHKOB, Tpameluid, KpyroB u
CEKTOPOB;

BbIUuCATh ATMHY OKPYKHOCTH U JUTHHY TYTH OKPY>KHOCTH;

BbUucATh IUIMHBL  JTMHEHHBIX AJIEMEHTOB (DUTYp W WX YIIIbI, UCHOJb3Yys W3YyUYCHHbBIC
dbopmynbl, B TOM 4uciie GOPMYJIbI UIMHBI OKPY)KHOCTH W JUIMHBI TYTH OKPY)KHOCTH,
dhopmysl mIomanen Guryp;

Pemrate 3amaun Ha J0Ka3aTENBCTBO C HMCIOJIB30BaHUEM (DOPMYIT JIIMHBI OKPY)KHOCTH H
JUTUHBI YT OKPYXHOCTH, GopMyI Iutomaaei Gpuryp;

Pemrate mpakTHyecKkue 3a/laud, CBS3aHHBIC C HAXOXKJICHHEM I'€OMETPUYCCKUX BEIUYHMH
( McroJB3ys IPU HEOOXOAMMOCTH CIIPABOYHHUKH U TEXHUYECKUE CPEJICTBA).

Bbll’lyCKHuK noy4um 603MOIAHCHOCHIb HAYUUNMbCA:
Breruucnars Iiomaiun (1)I/Il"yp, COCTABJICHHBIX M3 JBYX WJIHU Ooiee IpsAMOYTOJIbHHUKOB,

napajiesIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEeKTOpa;
BbruncnaTe miuoman MHOTOYTOJBHUKOB, HCIOJIB3YS OTHOLUEHUS PAaBHOBEIMKOCTH U
PaBHOCOCTaBJIEHHOCTH.

[IpumensTh anredpanueckuil U TPUTOHOMETPUUECKUH ammapaT U UAEU JIBHXKEHHS IpU
pEILIEHNH 3a]]a4 Ha BBIUYMCIIEHHE IIJI0NaIell MHOTOYT OJIbHUKOB.

Koopounamut
Buinycknuk nayuumcs



Beluncnate anuHy OTpe3Ka II0 KOOpAMHATAM €ro KOHLOB; BBIYHUCIATH KOOPIHMHATHI
CEpEMHBI OTPE3Ka;
Hcnonp30BaTh KOOPAMHATHBIM METO U1 U3YYEHUS CBOMCTB IIPSIMBIX U OKPY>KHOCTEH.

Buinycknux nonyuum 603moxcHOCMb

OBnazneTs KOOPAMHATHBIM METOJOM PELIEHUS 3a7a4 Ha BBIYMCIIEHUE U JI0KA3aTeNIbCTBO;
[TproOpecT OMBIT WCHOJIB30BAHUS KOMITBIOTEPHBIX MPOTPaMM JUIS aHAJIM3a YacCTHBIX
CJIy4aeB B3aMMHOTI'O PACIOJIOKEHUS OKPYKHOCTEW U NPSMBIX;

[TproOpecTr OMBIT BHITOJIHEHHS TPOSKTOB.

Bexkmoput

Buinycknux nayuumcs

OnepupoBaTh ¢ BEKTOpaMHU: HAXOAWTh CYMMY W Pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOJUTh BEKTOP, PAaBHBIM MPOU3BEACHUIO 3aJaHHOTO BEKTOpa Ha
YHUCIIO;

HaxomuTe 111 BEKTOPOB, 3aJaHHBIX KOOpPAWHATAMH: JIMHY BEKTOpa, KOOPAMHATHI
CYMMBI M Pa3HOCTH JBYX U 0Oojiee BEKTOPOB, KOOPAMHATHI MPOM3BEICHUS BEKTOpa Ha
YUCJIO, TMPUMEHSISI TPU HEOOXOJWMOCTH TEePEMECTUTENBHBIM, COYETATCIbHBIA WIIN
pacnpenenuTeIbHbIN 3aKOHBI;

BprauciaTe ckansipHO€ MPOU3BEIECHHE BEKTOPOB, HAXOAUTH YIrOJI MEXIY BEKTOpamHu,
YCTaHABJIUBATH NMEPIECHIUKYISIPHOCTD PSMBbIX.

Bbll’lyCKHuK noJiydyunt 603MOANCHOCHb
OBJ'Ia,Z[eTB BCKTOPHBIM METOJIOM I PCIICHHA 3aJa4 Ha BEIYHUCIICHUEC U JOKa3aTCIbCTBO,

[IproOpecTy OMBIT BHIMOJIHEHUS IPOEKTOB.

Conep:kanmne y4eOHOT0 mpeaMera

CojaepskaHue Kypca MAaTEMATHKH 5-6 KjaaccoB

Apugpmemuxa
Hamypanvnwsie uucna

Psan warypanpHbix uucen. JlecatndHasi 3anuch HaTypalbHbBIX 4uced. OKpyTrieHue
HATypaJbHbIX YHUCEIL.

Koopaunathsiii jiyd.

CpaBHeHue HartypaibHbIX uncen. CloXeHHe W BbIYMTAHUWE HATypajIbHBIX YHCE].
CBoiicTBa CI0KCHHUS.

YMHOXEHUE U JeJeHuEe HarypaibHbIX uucen. CBoiicTBa yMHOXeHHUs. J[leneHue c¢
octaTkoM. CTelneHpb yucia ¢ HaTypajbHbIM [TOKA3aTeJIEM.

Jenmutenun u KpaTHble HaTypajibHOro uMcna. HauOonpmuii oOmMiA JEIUTENb.
Haumensiee o6rmiee kpatHoe. [Ipu3naku aenumocty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
[Ipoctbie u cocTaBHbIC UKcia. Pa3znoxkeHre yncen Ha MPOCThIE MHOKUTEIH

Pemenne TeKCTOBBIX 337124 apu(PMETHUECKUMU CIIOCOOAMH.

OObikHOBEeHHBIE JpoOu. OcHOBHOE CBOWCTBO Jpobu. Haxoxnenuwe npoOu oT yMcia.
Haxoxxnenue uncna mo 3HadyeHuto e€ apoOu. [IpaBuibHbBIE M HEMpaBUIIbHBIE APOOH.
CMemanHble ynCIa.

CpaBHeHUe OOBIKHOBEHHBIX Jp00Oei U CMelIaHHbIX YHcel. ApudmMeTndeckue JelcTBUs ¢
OOBIKHOBEHHBIMH JIPOOSMHU M CMEIIAHHBIMHU YHCIIAMH.



Hecsatuunbie qpoou. CpaBHEHUE U OKPYIJIEHUE JECATHUYHBIX IpoOeil. Apupmernyeckue
NEUCTBUSL € JAeCATUYHBIMU  JpoOsmu. [Ipukuaxu  pe3ynbTaToB  BBIYMCIICHUIL.
[IpencraBienne AecITUYHON ApoOH B BUAEC OOBIKHOBEHHOU NPOOM M OOBIKHOBEHHOU B
BHJIE JECATHYHOU. BecKkoHeuHBIe TEepUOJUYECKUE NecSITHYHBIC apobu . JlecaTuuHoe
npubIMKeHne 0OOBIKHOBEHHOH IpOOH.

OtHowenue. IlponeHTHOE OTHOLIEHHME [BYX uucen. JleneHue uuciaa B JITAHHOM
oTHoIIeHUH. MaciTtad.

[Iponoprms. OcHOBHOE cBO¥CTBO mponopiud. [Ipsimast u oOpaTHast MPOMOPIIMOHAIBHBIC
3aBUCHUMOCTH.

[Ipouentsl. HaxoxaeHue npoueHToB oT unciia. HaxoxxieHue uncnia 1no ero npoueHTam.
Pemienne TekcTOBBIX 3a7a4 apU(PMETHYECKIMH CIIOCOOAMH.

PCZI/;MOHLZJZbele quciaa

[TonoxwurensHble, OTpULIATENbHBIE YKCTa U yucio 0.

[IpoTuBonONIOKHBIE ynCHa. Moaysb YKcCIIa.

Hensie umcma. Pammonaneueie  uucina. CpaBHEHHE  pallUOHAIBHBIX — YHCEIL.
Apudmernueckue IEHCTBUS C palMOHaIbHBIMU 4YuciaMu. CBOMNCTBa CIOXEHUS U
YMHOEHUS PallMOHAJIBHBIX YHCEII.

Koopaunatnas npsimas. KoopimHaTHas MI0CKOCT.

Benuvyunwl, 3asucumocmu Meofcdy sejluduUHamu.

Equnauns! anuHel, miomanm, 00béMa, Macchl, BpeMEHHU, CKOPOCTH.
[TapameTpsl 3aBucuMoOCTER Mexy BennunHamu. [IpeacraBineHne 3aBUCUMOCTEN B BHUJIE
¢dbopmyn. Beraucnenus no popmysam.

Yucnosvle u bykeenHvle guipaxcenus. YpasueHus.

YucnoBble BBIpaXEHHS. 3HAUYEHUE YHCIOBOTO BbIpakeHUsA. [lopsmok nelcTBUid B
YHCIIOBBIX BbIpaKEeHUAX. bykBeHHble BbIpakeHus. Packpeitne cko6ok. IlomoOHbie
cliaraemble, IpUBeIeHUE MOJOOHBIX cllaraeMbiX. @OpMyIIbL.

VYpaBuenus. Kopenb ypaBHeHusi. OCHOBHBIE CBOWCTBA ypaBHEHUM. PelnieHne TeKCTOBBIX
3a/1a4 ¢ MOMOIIBIO0 YPaBHEHUH.

Onemenmsl cmamucmuxu, eeposmuocmu. Kombunamopmsie 3a0aqu.

[IpencraBienue qaHHBIX B BUE TaOJIUL, KPYTOBBIX U CTOJIOYATHIX AUAarpamm, rpadukos.
Cpennee apudmernueckoe. CpeHee 3HaUCHUE BETUYUHBL

CnyuaitHoe  coObiTHe. JlocToBepHOE H  HEBO3MOXKHOE  coObITHsA.  Pemienue
KOMOMHATOPHBIX 3a/1a4.

T'eomempuueckue guzypoi.
Hsmepenus ceomempuyeckux 6eiudun

Ortpesok. [locTtpoenue orpeska. JlnuHa oTpeska, JoMaHoW. M3MepeHnue AnuHbl OTpe3Ka,
IIOCTPOCHHE OTpe3Ka 3aJaHHOW JUIMHBL. [lepumerp MHoroyroseHuka. Ilmockocts.
[Ipsamas. JIyu.

Yrou. Buasl yrinos. I'pagycHas mepa yria. Mi3sMepeHue 1 nocTpoeHue yrioB ¢ IIOMOILBIO
TPAaHCIIOPTHPA.

[Ipsamoyronsauk. Kaznpar. Tpeyronpnuk. Buabsl TpeyronbHuKoB. OKpYKHOCTb U KpYT.
HnunHa okpyxHoctu. Yucno [1.

PaBenctBo ¢uryp. Ilonstue u cBoiictBa miomanu. Ilnomanas NpsMOYroibHHUKA H
kBajparta. [Inomanes kpyra. Ock CUMMETpHH (QUTYPBI.

Harnsanele npencTaBieHus O MPOCTPAHCTBEHHBIX (GUTypax, TAKUX KaK: MPAMOYTOJIbHBIH
napajenenunes, Kyo, nupamMuaa, UIMHAP, KOHYyC, map, chepa. [Ipumepsl pa3BépTok
MHOTOI'PaHHUKOB, LWIMHApA, KoHyca. Ilonstue wu cBoiictBa 00bEMa. OO0BEM
MPSIMOYTOJIBHOTO MapauieienuIeaa u Kyoa.



e BsauMmHOe pacnosiokeHue IByX npsmsIx. [leprnennukymsapusie npsmsie. Ilapaniensasie
HpsIMBIE.
e (OceBas U LIEHTpaJIbHAsl CUMMETPUU.
Mamemamuxa 6 ucmopuieckom pazeumuu.

Pumckas cucrema cumcienus. llo3unmonnsie cucremsl cumcienus. OOo3HaueHue nudp B
Hpesueit Pycu. Crapunnbsie Mephl JJIMHBL. BBeeHe MeTpa Kak eAMHUIBI JUTHHBL. MeTpruyeckas
cucrema mep B Poccu, B EBpone. Vcropusi opmupoBanus MaTeMaTH4eCKUX CHMBOJIOB. {poOu
B BaBunone, Erunte, Pume, na Pycu. OTkpbiTHE ACCATHYHBIX IpoOeil. Mup mpoCThIX YHCEI.
3osiotoe ceuenue. Yucno 0. [TosiBaeHne oTpuiaTeIbHBIX YUCEIT.

JI.® Maruaunkuii. [1.JI.YeObrmes. A.H.Kommoropos.

Coaepskanue Kypca ajareopnl 7-9 KjiaccoB

Anzebpauueckue svipaxcerus

Bripaxkenue ¢ mepeMeHHBIMU. 3HAaY€HUE BBIPAKEHUS C TMEpeMEHHBbIMU. JlomycThMbIe
3Ha4YeHHs TiepeMeHHBIX. ToxkmecTtBo. ToXKIeCTBEHHbIE MMpeoOpa3oOBaHUs aIreOpandecKux
BbIpaKeHUI. J[0Ka3aTeNbCTBO TOKIECTB.

Crenenb ¢ HaTypaJibHBIM TOKazaTeneM u €€ cBoicTBa. OmHouneHbl. OAHOUICH
craggaptHoro Buma. CremneHb ogHOUYJeHA. MHOTOWIeHbl. MHOTOWIEH CTaHIAPTHOTO BHJA.
Crenenpr MHOTOUNeHA. CJIOKE€HHE, BBIUMTAHWE W YMHOKEHHE MHOTOWICHOB. DopMyIibl
COKpamIéHHOTO YMHOXXEHHUS: KBaJapaT CyYMMBl M KBaJpaT pa3HOCTH JBYX BBIPAKCHUMH,
MPOM3BEICHUE CYMMBl M Pa3HOCTH JBYX BBIpaKeHUH. Pa3nokeHne MHOro4ieHa Ha
MHOXUTEHM. BrIHECEHNEe MHOXKHUTENS 3a CKOOKH. MeTton rpynnupoBku. Pa3sHOCTh KBajpaToB
nByX BelpakeHHi. CymMma U pa3HOCTh KyOOB JBYX BbIpakeHui. KBaapaTHbIH TpExuieH.
Kopenp kBagpatHoro Ttpéxunena. CBoWcTBa KBagpaTHOTO TPEXUJICHA. Pasznoxenne
KBaJPaTHOIO TPEXUIEHA HA MHOKUTEIN

Pammonanbubie BeipakeHus. llenbie BoipakeHus. [[poOHble BbIpakeHus. PanmonanpHas

npoOb. OCHOBHOE CBOMCTBO palMoOHAIbHOU apodu. CrokeHue, BBIYMTAHHE, YMHOXEHUE U

JICJICHUE PAIMOHAIBHBIX  JIPOOCH. Bo3Benenne panuoHanbHOM JApoOW B CTEIEHD.

ToxxnecTBeHHBIE TMpeoOpa3oBaHWS  PANMOHANBHBIX  BbIpakeHUH. CTENeHb C  IEJbIM

IIOKa3aTeseM U €€ CBOMCTBA.

KBagpatueie kopHU. ApudMeTHYECKUA KBaapaTHBIA KOPEHb W €ro  CBOWCTBA.
ToxnecTBeHHble MpeoOpa3zoBaHus BEIPAKEHUHN, COAEPIKAIINUX KBAAPATHBIE KOPHHU.

Ypasnenus

VYpaBHeHue ¢ oaHOW nepemeHHOW. KopeHb ypaBHEHUS. PaBHOCHIIbHBIE ypaBHEHUS.
CBolicTBa ypaBHEHHUM C OJHOM NEpPEMEHHOW. YpaBHEHHWE KaK MaTeMaTH4ecKas MOJEIb
peanbHOM CUTyaluu.

JIuneitnoe ypaBHenue. KsanmpatHoe ypaBHenue. Dopmyna KOpHEW KBaJIpaTHOIO YpaBHEHMSI.
Teopema Buera. PaunonanbHble ypaBHEeHHs. PellieHne paBHOCUIIbHBIX YPABHEHUMN, CBOASILIUXCS
K JIMHEMHBbIM WJIM KBaJPAaTHbIM ypaBHEHUsIM. PellleHHe TEKCTOBBIX 3aJad C IOMOIIbIO
palMOHANbHBIX YPAaBHEHUI.

VYpaBHenue ¢ AByMms nepeMeHHbIMU. ['paduk ypaBHeHUs ¢ IByms nepeMeHHbIMU. JIuHelHoe
ypaBHEHHUE C JIByMsI IEPEMEHHBIMH U €0 Tpaduk.

Cucrembl ypaBHEHUH C IBYMS IepeMeHHbIMH. ['paduueckuii METOA pelIeHus: CUCTEMbI
YpaBHEHUH C ABYMs IEPEMEHHbIMH. PelieHune cUCTeM ypaBHEHUH METOJOM IOJACTAHOBKHU U
cnoxenud. Cucrema JAByX YpaBHEHHI C IByMsl IEPEMEHHBIMU KaK MOJEJb PEalbHOU CUTYaINH.
Hepasencmea

UucnoBbie HepaBEHCTBA U UX CBOMCTBA. CII0)KEHUE U YMHOKEHUE YUCIOBBIX HEPABEHCTB.
OueHuBaHue 3HAYEHUs BbIpakeHUs. HepaBeHCTBO ¢ OJHOW mnepeMeHHOW. PaBHOCHIIBbHBIE
HepaBeHCTBa. YucioBble NPOMEXKYTKU. JIMHEHHbIE M KBaJgpaTHble HEPABEHCTBA C OJHOM
nepeMeHHON. CucTeMbl HEPABEHCTB € OJTHOM MEPEMEHHOM.

Yucnosvie mHodcecmea




MHoxecTBO U ero »eMeHnThl. CrocoObl 3a1anus MHOXKecTBa.PaBHbie MHOXKecTBa. Ilycroe
MHOecTBO. [logmHOkecTBO. Omnepauuu Haj MHOXecTBamMu MimocTpanus — COOTHOLIEHUI
MEXJY MHOXKECTBaMU C INOMOUIbIO AMarpamMm Oiliepa. MHOXeCTBa HaTypalbHbIX, LIEJBIX,

m
palOHaJIbHBIX YHCCII. PaLII/IOHaJIBHOG YHCJIO KakK I[pOGB BHUJa ; , I'’1I€ m- OcjJo€ 4YucCjio, a n —

HaTypaJbHOE, M Kak OeCKOHeuHas MepHoauyeckas necatuuHas apoOb. I[IpencraBinenue 00
HPPALMOHAIBHOM  4ucile.  MHOXKECTBO  JAeWCTBUTENBbHBIX  uucen.  [IpencrasieHue
JNEHUCTBUTENLHOTO YHCIa B BHJIE OECKOHEUHOW HEMEPUOJUYECKON  JIeCATUYHON Jpolu
CpaBHeHue eiicTBUTENBHBIX uncel. CBs3b Mex 1y MHOKecTBaMu N. Z. Q/
Dyukyuu
Yucnosvie pynxyuu
@OyHKIMOHAIbHBIE 3aBUCUMOCTU MeX Ay BeanunHaMu. [lonstue pyHkiun .OyHKINS Kak
MareMaTthieckas MoOJeNb peadbHoro mporecca. O6macth onpeneneHuss U 00JacTh 3HAUYCHUM
¢yuakuun. CrnocoOsl 3amanus Gpynkuuu. I'padux pynkuuu. Iloctpoenue rpaduxoB pyHKIUN ¢
nomMoIibio mnpeobOpazoBanuit  ¢uryp. Hymu dyakuun. [IpomexyTku 3HAKOMOCTOSHCTBA
¢yskuu. [IpomexxyTku Bo3pacTaHus U MPOMEXKYTKH YObIBaHUS (DYHKIIUU.
Jluneitnast ¢QyHKOMs, oOpaTHas MPONOPLUOHAIBHOCTb, KBaJpaTHUyHas (QYHKLUSA,
dynkmms y = vx , ux cBoiicTBa u rpaduKm.
Yucnoswvie nocredosamenvrocmu

IlondaTre  YMCIOBOM  TOCJIEAOBATEIHHOCTH. Koneunsle #  OecKOHEUHEBIE
ITOCJIEI0BATEIBbHOCTH. CriocoObl  3aaHusl  MOCIIEOBATEIHHOCTH. Apudmernueckas u
reoMerpuueckas mnporpeccur.  CBOHCTBa WIEHOB apU(PMETHUECKOM U TeoMeTpUYecKon

nporpeccuii. @opmynbl oOmiero uieHa apuMeTHYecKOW M TIeOMETPUYECKON MpOorpeccuid.
®opMmysbl CyMMBI N —IEPBBIX YWIEHOB apu(PMETHUECKOI 1 reoMeTpuueckoi nporpeccuif. Cymma
OECKOHEYHOM TeoMETPUYECKON mporpeccun, y kotopoii |q| < 1. IIpencrasienne GeCKOHEUYHOM
MEPUOANYECKON TECATUYHOM NpoOH B BUEC OOBIKHOBEHHOM APOOH.

Dnemenmbvl NPUKIAOHOU MAMEMAMUKU

Marematnueckoe MoaenupoBaHue. IlpouenTtHeie pacyéTel. DopMyna  CIOKHBIX
npoueHToB.  [IpubnuxEéHHbIE BBIUMCICHUS. AOCOJIOTHAS W OTHOCHUTENbHAs MOTPEIIHOCTH.
OcHOBHBIE TIpaBWJIa KOMOWHATOPWUKH.  YacTtoTa W BEPOSTHOCTh CIIYYalHOTO COOBITHSL
Kiaccnueckoe omnpeneneHne  BEpOSTHOCTH. HavanbHple cCcBeneHHMS O  CTaTUCTHUKE.
[IpencraBienne OaHHBIX B BUAE TaONUI, KPYroBBIX M CTOJOYATHIX auarpamm, rpadukos.
Craructuueckre XapakTepUCTUKNA COBOKYITHOCTH JaHHBIX: CpEJHEE 3HAUYE€HHE, MOJa, pa3max,
MeJaHa BBIOOPKHU.
Ancebpa 6 ucmopuueckom pazeumuu.

3apoxieHue anreOpbl, KHUra O BOCCTAHOBJICHHM W MPOTUBOMOCTaBIeHHMH Myxammena
anpb-Xopesmu. Mcropus ¢opmupoBaHus MaTemMaTHueckoro ssbika. Kak — 3apoaunace uzes
koopauHaT.  OTKpbITHE HWppalMOHANBHOCTU. U3 uCTOpHM BO3HUKHOBEHUs GOpMyT IS
peuieHus ypaBHeHu# 3-ii u 4-i creneneil. HWcropus pasButus noHsTtus ¢ynkuuu. Kak
3apoaunachk Teopusi BepositHocTeil. Uucina ®dubonauun. 3amaua JI.ITuzanckoro (PuboHauun)
0 KPOJIMKAX.
JI.®.Marauukuii. I[1.JI.YeObmmeB. H.M.JloGaueBckuii. B.f.Bynskosckuii. A.H.Kommoropos.
®.Buer. [I.depma. P.Jlekapt. H.Tapranesa. JI.Kapmano. H.AGens. b.Ilackans. JI.ITuzaHckuii.
K.T"aycc.

CoaepskaHue Kypca reoMeTpuu 7-9 KjiaccoB

Hpocmedwue ceomempudecKue dmeypbl

Touka, npsamasd. Otpe3ok, ayd. Yron. Bunel yrioB. CMeKHbIE U BEPTUKAJIBHBIE YIJIBI.
buccekrpuca yria.



Ilepecekaromuecs u mnapawienbHble npsmble. Ilepnenaukynspusie npsmele. [Ipusnaku
napajuieIbHOCTH IpsiMbIX. CBOMCTBA MapajuiebHbIX NpsAMbIX. [lepneHauKynsp u HaKIOHHas K
IIPSIMOM.

Mmuocoyveonvruxu.

Tpeyronbauku. Buasl TpeyroiabHukoB. MeauaHa, OucceKTpuca, BbICOTA, CPEIHSS JIMHUS
TpeyrosibHuKa. [Ipu3Haku paBeHCTBa TPeyroJbHUKOB. CBOWCTBA M MPU3HAKU PaBHOOEIPEHHBIX
TpeyrojapHUKOB. CepeHHbIN neprneHauKyisp oTpeska. Cymma yrioB TpeyrojibHuKa. BHelHue
yrisl TpeyrojabHuka. HepaBenctBo TpeyrosibHuka. COOTHOIIEHUSI MEXAY CTOPOHAMHU U YIilaMu
TpeyroipHuka. Teopema [Mudaropa.

[MonoOusie TpeyronpHuku. llpu3Haku momO0US TPEYroJbHUKOB. TOYKM TepeceueHHs
MeJ1aH, OHCCEKTpUC, BBICOT, TPEYIOJIbHUKA, CEPEAMHHBIX NEPIEHIUKYJIIPOB CTOPOH
TpeyroiapHuka. CBOMCTBO OHCCEeKTpucChl TpeyronbHUKa. Teopema ®aneca. Merpuueckue
COOTHOIIEHUS B MPSIMOYTOJIbHOM TpeyrojibHuke. CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC OCTPOTO
yria mpsMOYroJbHOTO TpeyroibHUKa U yriioB oT 0 mo 180°. dopMysibl, CBSI3BIBAIOIINE CHHYC,
KOCHHYC, TAHT'€HC, KOTAaHI€HC OJIHOTO M TOro k€ yrja. Pemienue TpeyrojipHUKOB. Teopema
CHUHYCOB U TEOpPEMa KOCUHYCOB.

Yerbipéxyronpuuku. [lapannenorpamm. CBoiicTBa M MPHU3HAKU MapajielorpaMmma..
[IpsimoyronpHUK, poMO, KBaapaT, WX CBoicTBa W mnpusHaku. Tpamenus. CpenHsss TuHUS
Tpamneuny u €€ CBOMCTBA.

MHuoroyronsHukd.  Boeimykiible  MHOroyroigpHukd. CymMMa — YrjoB  BBIIYKJIIOTO
MHOTOYroJibHUKA. [IpaBuiIbHbIE MHOTOYT OJIbHUKH.

Oxkpyoicnocms U Kpye.

['eomeTpruyeckrie NOCTPOCHUS

OKpyXHOCTb M KpYI. ODJIEMEHTBI OKPYKHOCTH M Kpyra. LleHTpanbHble M BIHUCaHHBIE
yribl. KacarenbHas K OKpPY)KHOCTM M €€ CBoMCTBa. B3ammHOe pacnojiokeHue npsMoud |
OKpykHOCTH. ONKCHHAs M BIMCAaHHAs OKPY)KHOCTH TPEYroJIbHMKAa. BIMCaHHBIE M ONHMCaHHBIE
YETBIPEXYTOJIBHUKH, X CBOMCTBA U NIPU3HAKH. BIIMcaHHBIE U ONMCaHHBIE MHOTOYTIOJIbHUKH.

I'eomerpuueckoe mecto Ttouek (I'MT). CepenuHHBIN TEpHEHIAUKYISAP OTpe3ka U
ouccekTpuca yria kak ['MT.

['eoMeTpuueckue TOCTPOEHUSI ULUPKYJIeM U JuHEWKkodW. OCHOBHbIE 3aJa4ydl Ha
IIOCTPOCHHE: MTOCTPOCHUE YIJIa, PABHOIO JTaHHOMY, IIOCTPOEHHUE CEPEANHHOIO NEPIIECHIUKYIpa
JAHHOTO  OTpEe3Ka, IIOCTPOEHUE MPAMOHM, MPOXOJAIIEH 4Yepe3 JaHHYH TOYKYy U
NEePIEHANKYIAPHON JaHHOM INpsIMOM, MOCTpOeHHEe OHMCCeKTpUChl JaHHOro yriua. [loctpoenue
TpPEyroJbHUKA 110 33JJaHHbIM ieMeHTaM. Merog I'MT B 3aiauax Ha ocTpoeHHE.

Hsmepenue ceomempuyeckux 6eIudun
JlinHa otpeska. PaccTosiHue Mexay IByMs TOUKaMH. PacCTOsIHHE OT TOYKH 10 MIPSIMOM.
PaccrostHue Mexay napajuiebHbIMU IPSIMBIMHU.

IlepumeTp MHOrOYrOJIbHUKA.

JUinHa OKpyXHOCTH. J{IMHA Jyrv OKpYKHOCTH.

I'pangycHas mepa yria. BennuuHa BIMCaHHOTO yria.

[TonsiTue momaau MHOroyrojibHuka. PaBHoBenukue ¢purypsl. Haxoxxaenue miomanu
KBaJipaTa, MpsIMOYTOJIbHUKA, NTapaJljIesIorpaMMa, TPEYT0JIbHUKA, TPAICIIUH.

Ionsitue muomanu kpyra. [Inomane cexropa. OTHOLIEHHE TUIOMAAEH TOJOOHBIX QUTYp.
Lexapmosbi koopounamul Ha nIOCKOCHU
dopmyna pacCTOSAHHS MEXKIY ABYMs Toukamu. KoopauHaTel cepeJuHbI OTpE3Ka. Y paBHEHHE
¢burypsl. YpaBHeHHE OKPY>KHOCTH M IPSIMOI. YTI0BOM KOA(pPHUIHEHT NPpsSMOH.

Bexmoput

[lonstue Bekropa. Monynb (AnuHa) BekTopa. PaBHble BekTOphl. KoJuiMHeapHbIe BEKTOPHI.
Koopaunats!l Bexkropa. Cio)KeHHE M BBIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
CkansipHOoe Npou3BeieHne BEKTOPOoB. KOCHHYC yriia Mexay 1ByMsl BEKTOpaMH.



L'eomempuyeckue npeobpazosanusi

[onsitue o mpeoOpazoBanuu (purypsl. Jpmwkenne Gpurypsl.. Buapl nBuxenus GUrypsi:
napajuieNIbHBINA EPEeHOC, OceBasi CHMMETpHs, MOBOPOT. PaBubie durypsl. ['omorerus. [Togobue
¢buryp.
Dnemenmbl 102UKU

Omnpenenenue. AKCHOM U TeopeMbl. [lokazarenbctBo. Jloka3aTenbCcTBO OT MPOTHUBHOTO.
Teopema, o6paTHas nanHoil. HeoOxoaumoe u JoCcTaToyHOE ycinoBHe. YOTpeOaeHue
JIOTUYECKUX CBA30KECU..., MO..., M020a U MOJbKO Mo20a.
[ eomempus 6 ucmopuieckom pazeumuu.

N3 wncropum reomerpun, «Hauwana» EBxkmupa. Mcropus matoro nocrtynara EBkinupaa.
Tpuronomerpuss — Hayka 00 HW3MEpPEHHH TpPEYroJbHUKOB. [locTpoeHne MpaBUIIBHBIX
MHOTOYI0JIbHUKOB. Kak 3apoauinace ujes KoopJuHar.

H.N.Jlo6auesckuit. JI.Dinep. ®anec. [Tudarop.

TemaTnyeckoe NIAHNPOBAHUE YUEOHOT0 MaTepHaJia
MaTteMaTuka 5-6 Kjacchl
(I BapuanT, 5 4 B Hexe10, Bcero 175 u;
Il BapuanT, 6 u B Heaemo, Bcero 210 u)

S kaacc

Ne Tema KonnuecTBo 4acoB KoHTtposbHbIE
n/n I T paloThI

1. | HarypanbpHble yncia 20 23 Nel

2. | CnoxxeHue ¥ BBIYUTAHUE HATYpAIThHBIX YHcel | 33 38 No2, No3

3. | YMHOXEHHE U JIeJICHUE HATypaJIbHBIX YHCEIl 37 45 Ne4, Ne5

4. | OOBIKHOBEHHBIE APOOH 18 20 Neb

5. | Jecaruunbie npoou 48 55 Ne7,Ne8,Ne9

IToBTOpEeHME 19 29 Nel0
175 210 10
6 kiacc

No Tema KosmuectBo 4vacoB KonTpoJsibHbie
n/m | T paboThI

1. | JletumoCTb HAaTypaJIbHBIX YHCEI 17 22 Nel

2. | OOBIKHOBEHHBIC IpOOH 38 47 No2, Ne3, Ne4

3. | OTHOIIEHUS U TPOTIOPIUH 28 35 No5, No6

4, | PanyonaibHbIE Yncia U ASUCTBUS HA HUMU 70 79 Ne7, Ne8, Ne9,

Nel0, Nell
5. | IloBTopeHue 22 27 Neol2
175 210 12




MatemMaTnka 7-9 Kjiaacchbl

Moayab «Aaredpa»
(I BapuanT, 3 4 B Hexexnto, Bcero 105 u;
Il BapuanT, 4 u B Henemo, Bcero 140 u)

7 kJjacc
Ne Tema KosmmuecTtBo 4acos KoHntposbHbIe
n/n I T paboThl
1. | JIuneliHOoe ypaBHEHHE C OJIHOM nepemMeHHon | 15 17 Nel
2. | Llenble BeIpaKeHUS 52 68 No2, Ne3,Ne4
3. | OyHKIMH 12 18 Neb
4. | CucreMbl TMHEHHBIX YpaBHEHUH ¢ IByMs 19 25 Ne7
TIePEMEHHBIMU
5 | lloBTOpenue 7 12 HUTOTOBAas
HUTOTO 105 140 8
8 kiacce
Ne Tema KomnuectBo wacoB KoHTtposbHbIE
n/m | T paboThI
1. | ParmoHasibHBIC BEIPOKCHUS 44 55 Nel, Ne2, Ne3
2. | KBangparasie kopHu. JleficTBUTEIBHBIC 25 30 No4
qucia
3. | KBanpaTtHbie ypaBHEHUS 26 36 No5, No6
4. | IloBTOpeHue 10 19 No7
HUTOTO 105 140 7
9 kJacc
No Tema KosmuectBo 4acoB KonTposibhbie
/11 | T paboThI
1. | HepaBenctBa 21 26 Nol
2. | Kagpatuunas GhyHKIUSA 32 39 No2, No3
3. | DinemMeHThI MPUKIIATHON MaTEMATUKH 21 27 Neq
4, | YucaoBblI€e IIOCIEN0BATEILHOCTH 21 24 No5
5 | IloBTOpenue 10 24 Neb
HUTOTO 105 140 6
Monaysb «I'eomeTpus» (2 4 B Heaeio, Becero 704)
7 Kiaace
Ne Tema Komnuect | KoHTponbHbIE
n/n BO 4YacoB paboThI
1. | IIpocreiimme reomerpudeckue GUryps u ux | 15 Nel

CBOICTBa




2. | TpeyronapHUKH 18 Ne2
3. | [Napamnensubie npsimbie. Cymma yriioB 16 No3
TPEYroJibHUKa
4. | OxpyxHOCTb U Kpyr. ['eomeTpruueckue 16 Ne4
MIOCTPOCHHS
5 | O6o0menue u cucTeMaTH3anus 3HaHUH 5) UTOTOBast
y4amuxcs
HUTOTO 70 5
8 kiace
Ne Tema Kosmmuect | KontposibHbie
n/m BO 4YacoB paboThI
1. | YeTblpexyroiabHUKU 22 Nel, Ne2
2. | IlogoGue TpeyroJbHUKOB 16 Ne3
3. | Pemenue mpsiMOyroJIbHBIX TPEYrOJIHHUKOB 14 Ne4, Ne5
4. | Muoroyronsauku. [Tnomans 10 Neb
MHOTOYTOJIbHUKA
5 | IloBTOpeHue u cuctemMaruszanus yueOHoro 8 Ne7
MaTepuaa
WUTOTO 70 7
9 kJacc
No Tema Kommuect | KoHTposbHBIE
/T BO YacoB paboThI
1. | Pemenue TpeyroapHUKOB 17 Nel
2. | IlpaBuibHBIE MHOTOYTOJBHUKH 10 No2
3. | JlekapTOBBI KOOPAMHATHI 12 No3
4. | BekTophl 15 No4
5. | 'eomerpuyeckue nmpeoOpazoBaHUs 11 No5
6 | [ToBTOpeHue u cucremaTu3anusi yaeOHOTO 5 Hrorosas
Marepuana
WUTOTO 70 6




