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INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA
5-9 K1acchl

JInyHOCTHBIMHU pe3y/JbTaTaMu U3yueHus rnpeaMera «Marematrkay (B BUAE CIETYIOMNX
yu4eOHBIX KypcoB: 5—6 kiacc — «MaremaTtuka», 7-9 kmacc — «Anrebpa» u «'eomerpusi»)
SIBJIIOTCSI CIIEAYIOINE KaueCTBa:
HE3aBUCUMOCTh U KPUTUYHOCTD MBIIIUICHHUS;
BOJISL U HACTOMYMBOCTD B IOCTH>KCHHUH LICJIH.

CpencTBOM AOCTUKEHHUSI 3TUX PE3YJIbTATOB SIBIISIETCS:
crcTeMa 3a/laHii yueOHUKOB;
MIpE/ICTAaBICHHAS B yUeOHMKAX B SBHOM BHUJIC OpraHHU3aIUs MaTepralia o MPUHIIMITY MUHUMAKCA;
HCII0JIb30BaHUE COBOKYITHOCTH TEXHOJIOTUH, OPUEHTHUPOBAHHBIX Ha pa3BUTHE
CaMOCTOATENIbHOCTH M KPUTUYHOCTH MBIILICHUS: TEXHOJOTHUS MPOOJIEeMHOro Jauanora,
TEXHOJIOTHUS MPOAYKTUBHOTO YTEHUS, TEXHOJIOTHS OLICHUBAHHSI.

Memanpeomemnvimu pe3yinbTaTaMu U3ydeHus Kypca «MareMaTukay siBiIseTcs
(dhopmMupoBaHKEe YHUBEPCATbHBIX yaeOHbIX nerctuit (Y'Y /).

Pecynamuenvie YY/I.

5—6-11 knaccwt
CaMOCTOSITENILHO 0OHapycugams W (HopMyTupoBaTh y4eOHYIO TpoOIeMy, OMpENessITh LeNlb
y4eOHOH J1esITeNbHOCTH, BEIOUPATh TEMY MPOEKTA;
8blOGU2AMb BEPCUU  pEIICHUs TpoOJIeMbl, OCO3HaBaTh (M HHTEPIPETHPOBATHL B Clydae
HEOOXOIMMOCTH) KOHEYHBIH pe3ynbTaT, BBIOMpaTh CpEACTBA JOCTHXKEHHS eI W3
MPEUIOKEHHBIX, @ TAK)KE UCKATh MX CAMOCTOSTEIHHO;
cocmasnaims (MHAUBUYaTbHO WIH B TPYIINE) IJIAH PelIeHHs MPoOIeMbl (BBITTOIHEHUS MPOCKTA);
pabortas Mo miaHy, céepsimb CBOM ACUCTBUS C LEIbIO W, NMPH HEOOXOTUMOCTH, HCIIPABIISATH
OIHMOKH CaMOCTOSTENILHO (B TOM YHUCIIC H KOPPEKTHPOBATH IVIAH);
B JTHAJIOTE C YYUTEIIEM CO8EPUIeHCB08aNb CAMOCTOSATEIBHO BhIpa0OTaHHBIE KPUTEPUU OLICHKH.
7-9-11 knaccwl
CaMOCTOSITENILHO 0OHApyHcusams U (hopmyauposams Mpo0iIeMy B KIACCHOW U WHAWBUYAITbHOM
y4eOHOU e TEeTbHOCTH;
8b108U2amsb BEPCUU PEIIEHUS TPOOIIeMbI, 0CO3HABATh KOHEUYHBIN pPe3yabTaT, BHIOMPATh CPEeICTBA
JOCTUKEHHUS 1IETTH U3 TPEJIOKEHHBIX UM UX UCKaTh CAMOCTOSATEIBHO;
cocmaensams (MHAUBUYalbHO WIH B TPYIINE) IUIAH pelIeHus po0IeMbl (BBIIIOJHEHUS POEKTA);
noobupams K Kaxao0u mpodieme (3aaue) aJeKBaTHYIO €l TEOPETHUECKYIO MOJICIIb;
paboTasi 1o MpeTI0KEHHOMY MIIH CaMOCTOSTEIFHO COCTABIIEHHOMY IUIAHY, UCNO16308aMb HAPSILY
C OCHOBHBIMH W JOMOJHHUTENbHBIE CpPEACTBA (CIIpaBOYHAs JHUTEpaTypa, CIOKHBIE MPUOOPHI,
KOMIIBIOTED);
NJIaHUPOB8amMs CBOIO UHIUBUAYATbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;
pabomamp 10 CAMOCTOSATENIEHO COCTABICHHOMY IJIaHY, CBEPSISICh C HUM U C LIEJIbIO JeSITEIbHOCTH,
UCHPaBIsisl OLIMOKM, HCHOJB3Ys CAMOCTOSITENILHO IOA00OpaHHbIE CpeAcTBa (B TOM YHCIE H
WuTepuer);
CBOOOJTHO 710716306amMbCsl BIPAOOTAHHBIMH KPUTEPUSMH OLEHKH M CAMOOLICHKH, UCXOS U3 LIEIH
Y UMEIOLIUXCSl KPUTEPUEB, pa3inyasi pe3yabTaT U CliocoObl IeHCTBUIA;
B XOJI€ TIPEICTABIICHUS TIPOCKTA 0a68amb OYeHKY €T0 pe3yabTaTaMm;
CaMOCTOSITENTFHO 0CO3HA6amMb TPUYHHBI CBOETO yCIleXa WM Heyclexa W HaXOAWUTh CHOCOOBI
BBIX0JIa M3 CUTYaIlUH HEYyCIeXa;
YMemb OyeHumsb CTETIEHb YCIIEIIHOCTH CBOSH MHAMBUIYaIbHON 00pa30BaTEIbHON 1A TEIbHOCTH;
oasams OyeHKy CBOUM JIMYHOCTHBIM KauyecTBaM M YepTaM XapakTepa («KakoB s»), ONPENeNsTh
HATIPaBJICHUS CBOETO PA3BUTHS («KAKUM S XOUY CTATh», «ITO MHE JJISl 3TOTO HAJIO CIIENATh).

Cpeocmeom popmuposanus peryasTUBHBIX Y Y [l ciyKaT TEXHOJIOTHS TPOOIEMHOTO AHaJIora
Ha OJTame W3y4YeHHsl HOBOTO MaTepuajga W TEXHOJOTHS OIEHHUBAaHUS 00pa30BaTeIbHBIX
JOCTUXKEHUH (yueOHBIX YCIIEXOB).

Ilo3nasamenvuvie YY/I:




5-9-11 knaccwt
AHATU3UPOBAMY, CPABHUBAMY, Klaccuduyuposams u 0606ujams HaKkThl U SABICHUS;
ocyujecmenams CpaBHEHHE, CEPUALTUIO U KITACCU(PHUKAINIO, CAMOCTOSTEILHO BBIOMPasi OCHOBaHHS
U KpUTEpUM JJs YKa3aHHBIX JIOTUYECKUX OIEpaluii; CTPOUTh KiIacCU(PUKAIUIO MYyTEM
JUXOTOMHUYECKOTO JI€JI€HUsI (HA OCHOBE OTPULIAHHUSA);
cmpoums JIOTUYECKH OOOCHOBAHHOE PACCYKICHHUE, BKJIIOYAIOIIEE YCTAaHOBJICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H;
€030a6amb MaTEMaTUYECKHE MOJICIIH;
COCTABIISATh TE3UCHI, PA3JIMUHBIC BUIBI IJIAHOB (TMPOCTHIX, CIOXKHBIX M T.11.). IIpeoOpa3oBbiBaTh
MH(OPMAIIMIO U3 OJTHOTO BU/A B APYroi (TaOIUILy B TEKCT, IUArpamMMy H IIp.);
8bIYUMbIBGAMb BCE YPOBHHU TEKCTOBON HHPOPMAIIUH.
yMmems onpedeiisimb BO3MOXKHBIE MCTOYHUKH HEOOXOIUMBIX CBEICHUM, MPOU3BOIUTH IMOMCK
nH(pOpMalIUY, aHATM3UPOBATH U OLICHUBATH €€ TOCTOBEPHOCTb.
MOHMMAs TIO3UIUIO JPYrOro YENOBEKa, pasiuuams B €ro pedd: MHEHHE (TOYKYy 3peHHS),
JI0Ka3aTeNIbCTBO (apryMEHThI), (PaKThl; TUIIOTE3bl, aKCHOMBI, TeOpUU. J{JIs1 3TOro caMoCTOSITENIEHO
UCIOJB30BaTh PA3JIMYHbIE BHJIBl YTEHUs (M3yyaroliee, IPOCMOTPOBOE, O3HAKOMHTEIbHOE,
MIOMCKOBOE), MPUEMBI CITYIIAHHUS.
caMoMy c030a6éamb WCTOYHMKH WH(GOpPMAIMKA PAa3HOTO THUNA W U Pa3HBIX ayAuTOPHi,
co0roaaTh MHOOPMAIMOHHYIO TUTUEHY U MTpaBWIa HH()OPMAIIMOHHON OE30ITaCHOCTH;
yMembs UCNOIb308aMb KOMITBIOTEPHbIE 1 KOMMYHHKAIIMOHHBIE TEXHOJIOTUU KaK MHCTPYMEHT JUIs
JOCTUXKEHHSI CBOMX Ilelied. YMeTb BBIOMpATh aJeKBAaTHbIE 3aJauy€ WHCTPYMEHTAIbHBIC
IPOrpaMMHO-aINapaTHBIE CPEJICTBA U CEPBHUCHI.

Kommynuxamuenwvie YY/I:

5-9-11 Knaccwt

CaMOCTOSITENILHO 0p2aHuU306bl8ams yieOHOE B3aUMOACHCTBHE B IpyIIe (OMpeaesaTh 00ume
L[eJIH, JOTOBAPUBATHCA APYT C APYTOM H T.1.);
OTCTauWBasi CBOIO TOUKY 3PEHUS, HPUBOOUMb ApeyMeHmbl, TIOATBEPKIasd ux (haKTamu;
B JIMCKYCCUU YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;
YUUTBCS KPUMUYHO OMHOCUMbCSL K CBOEMY MHEHHIO, C JIOCTOMHCTBOM NPU3HABANb
OIMOOYHOCTH CBOETO MHEHHUS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;
TMOHUMAs TTO3UIINIO APYTOT0, pA3iuyams B €ro peun: MHEHUE (TOUKY 3pEHUs), 10Ka3aTeIbCTBO
(aprymenTsl), GakThl; THTIOTE3bI, AKCUOMBI, TEOPUU;
yMemb B3TISHYTH HA CUTYAIMIO C MHON TO3UIIMU U 00208ApUBAMbCsl C IIOIbMU WHBIX TTO3UIIHH.

Cpeocmeom  opmuposarus KOMMYHUKATUBHBIX Y'Y ]| ciykaT TeXHOJOTUS MPOOIEMHOTO
nuanora (MoOy>KJAloMKUi U TOABOIAIIMN AUAJIOT) U OpraHu3anus padoThl B MaJIbIX T'PYIINAX,
TaKKe MCMHOJIb30BaHUE HA YPOKaX 3JIEMEHTOB TEXHOJIOTUU TPOTYKTUBHOTO UTEHHUS.

IIpeaMeTHBIMM pe3yJibTATAMU U3yUYEHUS NTpeaMeTa «MarteMaTrKay sBISIOTCS CIETYIONINe
YMEHHUSL.
5-i kaacce

Hcnonvzoeams Npu pelICHUH MATEMATHYECKUX 3a/1a4, MX OOOCHOBAaHMHM M MPOBEPKE
HalJICHHOTO PEIICHUsT 3HAHHUE:
Ha3BaHWH W MOCJIEIOBATEILHOCTH YHCET B HaTypatbHOM psaay B nipenenax 1 000 000 (¢ kakoro
YHCJIa HAYMHACTCS 3TOT Psijl, Kak 00pasyeTcs KakJI0e CICAYIOIIee YUCIO B 3TOM PAIY);
Kak o0pa3yeTcs Kax/asl Cieayomnas Cu€THas ¢IMHUIIA,
Ha3BaHUS U MOCJICIOBATEIIBHOCTD Pa3psI0B B 3alICH YHCJIA;
Ha3BaHUS M MOCJICIOBATEIBHOCTD MEPBBIX TPEX KIIACCOB,;
CKOJIBKO Pa3psiIOB COJIEPIKUTCS B KaXJIOM KJIacce;
COOTHOIIIEHUE MEXTy Pa3psIaMH;
CKOJIBKO €TMHHUI] KXKIOTO Kacca COJACPIKUTCS B 3AIHMCH YKCIIA;
KaK YCTPOCHA MO3UIIMOHHAA ACCATUYHAA CUCTEMA CHUCIICHUA
CANMHUIBI U3SMEPCHU BEJINYUH (}IJ'II/IHa, Macca, Bpems, HJ'IOHIa)II)), COOTHOHICHUS MCXKY HUMHU,



(YHKIIMOHAJIBHOW CBSA3M MEXAY IpyIIaMyd BETUYMH (I[eHa, KOJIMYECTBO, CTOMMOCTh; CKOPOCTb,
BpEMS, pACCTOSIHUE; TTPOU3BOIUTEIBLHOCTD TPY/Ia, BpeMs paboThl, paboTa).

Buvinonnams yctaele Bbrumcienus (B mpenenax 1 000 000) B ciywasx, CBOAMMBIX K
BbluKcieHusM B npenenax 100, 1 mMcbMEHHbIE BBIUMCICHHS B OCTANbHBIX CIy4asX; BHIMOIHSITD
MIPOBEPKY MPABUIHLHOCTH BBIUMCIICHHIA,
8b1n0IHAMb YMHOXKEHUE U enenue ¢ 1 000;
8bIYUCTAMb 3HAUCHUST YHCIIOBBIX BBIPAXKEHUH, cojepxamux 3—4 IecTBus cO CKOOKaMu u 0e3
HUX;

PAcKiaoviéams HATypaIbHOE YHCIO Ha MIPOCThIE MHOKUTEIH;
Haxooums HaNOONBIIUI OOIIUN JeUTENb U HauMeHbIlee 00I1Iee KPaTHOE HECKOIbKUX YUCelT;
peuiams TPOCTHIE U COCTaBHBIE TEKCTOBBIC 33]1aUH;
8bINUCHIBAMb MHOKECTBO BCEBO3MOXKHBIX PE3YyJIbTaTOB (MCXOAOB) MPOCTEUIINX CIyYaiHBIX
JKCIIEPUMEHTOB;
HAaxooums BEPOSTHOCTU MPOCTEHINNX CITyYalHBIX COOBITUI;
pewams yAOOHBIM Il ceOsi crmocoboM (B TOM 4YHCIE W C IMOMOIIbI Tabmuir u rpadoB)
KOMOMHATOpHbIE 3a/layd: Ha IEPECTaHOBKY M3 TPEX DSJIEMEHTOB, MPaBUIO MPOU3BEICHMUS,
YCTaHOBJICHHE YHCTIa Iap HA MHOXKECTBE U3 3—5 3JIEMEHTOB;
peuiams yIOOHBIM Ui ce0s crtocoOoM (B TOM YHCIIE U C TOMOIIBIO Ta0IHIl ¥ Tpad)oB) JIOTHYECKUE
3a/1a4u, coJieprkalie He 6onee TpEX BHICKA3bIBAHUM;
yumams WHQOPMAIUIO, 3aMHCAHHYIO C TOMOLIBIO JIMHEHHBIX, CTOJIOYATBIX M KPYrOBBIX
TUarpamm;
cmpoums MPOCTEUIITNE TMHEHHBIC, CTOI0YaThIe M KPYTOBbIE TUArPaMMBI;
Haxooums PEUICHUs <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX HCIOIb3YIOTCS
MaTeMaTHYeCKHUEe CPEJICTBA;
co30a6amb POAYKT (PE3yIbTAT MPOSKTHOW ACATEILHOCTH), ISl U3YYEHUS U OMMCAHUSI KOTOPOTO
UCIOJIB3YIOTCSL MaTeMaTUYECKUe CPeCTRa.
6-it kaace

Hcnonvzosams mnpu pelIeHUH MaTeMaTHYECKHX 3aJad, UX OOOCHOBAaHMHM U TPOBEPKE
HaWJICHHOI'O PEIICHNs 3HAHUE O:
JECSITUUHBIX APOOSX U MpaBUiIax ACHCTBUN C HUMH,
OTHONICHUSX ¥ MPOTMOPIIHIX; OCHOBHOM CBOWCTBE MPOMOPIIUHY;
MPsIMO U 0OPAaTHOM MPOMOPIHOHANBHBIX 3aBUCHMOCTSIX U UX CBOMCTBAX;
MPOLIEHTAX;
LENBIX U JPOOHBIX OTPULIATENBHBIX YUCIIAX; PAIMOHATIBHBIX YHCIAX;
MIpaBUJIe CPABHEHUSI PAI[IOHATIBHBIX YHCET,;
MIpaBUJIaX BBITOJHEHHS OTEPAlnii HaJl palliOHAILHBIMU YHCIIaAMHU; CBOMCTBAX OIEPAITHii.

Cpasnueamsv NecaTUIHBIE TpOOH;

8bINOIHAMb OTIEPAINH HAJ[ IECATUIHBIMU APOOSIMU;
npeobpazoeviéams NECITUIHYIO 1p00b B OOBIKHOBEHHYIO U HA000pOT;
OKpyensamy 1eJIble Yucia U JeCITUYHbIE TPooH;
Haxooums MPUOMKEHHBIC 3HAYCHHS BEIMYMH C HEOCTATKOM U U30BITKOM;
8bINONHAMb TPUOTVHKEHHBIE BBIYMCICHUS U OLIEHKY YHCIOBOTO BBIPAXKEHHUS;
Oenumy 9UCIIO0 B JAHHOM OTHOIICHHH;
HaxoO0ums HEM3BECTHBIN YJICH MPOTIOPIIHH;
HaxoOums JAaHHOE KOJIMYECTBO TPOIEHTOB OT YHUCIA M YHUCIO IO HM3BECTHOMY KOJIHUYECTBY
MIPOIICHTOB OT HETO;
Haxoo0umsv, CKOJIBKO MPOIIEHTOB OJHO YUCIIO COCTABIISAET OT JIPYroro;
yeenuyueams 1 yMEHbIATh YUCIIO HA TAaHHOE KOJMYECTBO MPOIIEHTOB;
peuiams TEKCTOBBIE 331a4M Ha OTHOIIEHUS, POTIOPIIMH U TIPOIIECHTHI;
CpasHuU6ams Ba PallMOHATFHBIX YHUCIIA;
8bINOIHAMb OTIEPAIIMH HAJl PAlMOHATHHBIMH YHCIIAMH, UCIIONB30BaTh CBOWCTBA OTEpAIMNA IS
VIPOIICHUS BEIYHCIICHUH;
peutams KOMOMHATOPHBIE 33/1a49H C TOMOIIBIO MTPABHIIA YMHOKCHHUS,



HaxoO0ums BEPOSITHOCTU MPOCTEHIINX CITyJalHBIX COOBITHIA,

pewamsb POCTEHIINE 337]a4l HA OCEBYIO U LIEHTPAIbHYIO CHMMETPHIO;

peutams TPOCTEHIITNE 3a7a91 Ha pa3pe3aHre U COCTABICHUE TEOMETPUUECKUX PUTYD;

HaxoOums pPeIIeHHs] <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJ]]ad, B KOTOPBIX HCIIOJIB3YIOTCA
MaTEMaTHUYECKHUE CPEJICTBA;

co30asamu MPOAYKT (pe3yabTaT MPOEKTHOM JIEATEIbHOCTH ), AJIsl U3yYEHUS U OMHCAHUS KOTOPOTO
UCIOJIb3YIOTCSl MaTeMaTUYECKUe CPeCTRa.

Aunredpa 7-i kJaacc

Hcnonv306ams TIpH PEIICHUM MaTeMaTHUECKUX 3aJad, UX OOOCHOBAaHMHM W TIPOBEPKE
HaWJICHHOI'O PEIICHHs] 3HAHUE O:
HATypaJbHbIX, UEIBIX, PALMOHAIBHBIX, UPPALMOHAIBHBIX, ICHCTBUTEIBHBIX YNACIIAX;
CTEIIEHU C HATYPAJIbHBIMU ITOKA3aTEIISIMU U UX CBOMCTBAX;
OJIHOYJICHAX U MpaBUiax JCUCTBUNA C HUMU;
MHOI'O4WI€HaX U MpaBUjiax JICUCTBUI C HUMH;
(dbopMyInax COKpaI€HHOTO YMHOKEHUS;
TOXAECTBAX; METOJIaX JI0KAa3aTEIbCTBA TOXK/IECTB;
JIMHEWHBIX YPaBHEHUAX C OJIHOM HEU3BECTHOM M METOAAX UX PELICHHUS;
CUCTEMax JIBYX JIMHEMHBIX YPABHEHUH C IByMs HEM3BECTHBIMU U METO/IAX UX PELICHUSI.
Buinonname neicTBUs ¢ OQHOUWIEHAMU U MHOTOWICHAMM;
V3HA8aMb B BRIPAKCHHSIX (DOPMYIIBI COKPAIIEHHOTO YMHOKCHHS U IPUMCHSITD UX;
PAcK1aovi8ams MHOTOWIEHBI HA MHOKUTEIH;
8bINOIHAMb TOXKAECTBEHHbIE IPE00pa30BaHUsl LIEIbIX AlreOpanuyecKuX BbIpaKeHUI;
00Ka3b16ams MPOCTEHNIIINE TOKIAECTBA;
HAaxooums YUCIO COUETAaHUM U YUCIIO pa3MELLEHUl;
peuwiams TUHENHBIE YPABHEHUSI C OJTHOM HEU3BECTHOM;
peuiams CUCTEMBI IBYX JIMHEUHBIX YPAaBHEHUU C JBYMSI HEU3BECTHBIMU METOJIOM MOJICTAHOBKHU U
METOJIOM anre0panyecKoro CI0KEeHHUS;
peuiams TEKCTOBBIE 3aJa4H C TOMOIIBIO JINHEHHBIX YPABHEHUN U CUCTEM;
HaxoO0ums PENIeHUs] «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX HCIOIB3YIOTCS
MaTeMaTHYECKUE CPEICTBA;
co30asamu MPOAYKT (pe3yabTaT MPOEKTHOMN IEATENBHOCTH ), AJIsl U3yYEHUS M OMIMCAHUS KOTOPOTO
HCIIOJIB3YIOTCSI MATEMATHYECKUE CPEICTBA.

I'eomerpus 7-it kaace

Hcnonvzo6ams TIpH pEelICHUM MaTeMaTHYECKUX 3aJad, UX OOOCHOBAaHMM U IIPOBEPKE
HaWJICHHOI'O PEIICHNUs 3HAHUE O:
OCHOBHBIX TI'€OMETPHUYECKHX IOHATUAX: TOYKA, MpsMasi, IUIOCKOCTb, JIyd, OTPE30K, JIOMaHasd,
MHOT'OYTOJIbHUK;
OTIpeJIeJIEHUH YIia, OUCCEKTPUCHI YT, CMEKHBIX U BEPTUKAJIBHBIX YIJIOB;
CBOMCTBAxX CMEXHBIX U BEPTUKAIBHBIX YIJIOB;
OTIpe/IeNIEHU PaBEHCTBA T€OMETPUUYECKUX (PUTYp; MPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;
reOMETPUUYECKHUX MECTAaX TOYEK; OMCCEKTpUCE yria U CEepeAMHHOM NEPIEeHIUKYIApPE K OTPE3KY
KaK T€OMETPUYECKUX MECTax TOYEK;
OTIpEEIICHUH NapaJUIEIbHBIX MPSMBIX; IPU3HAKAX U CBOMCTBAX MapaslIEIbHBIX MPSAMBIX;
aKCHOME MapaJUIEIbHOCTH U €€ KPAaTKOM UCTOPUU;
¢dbopmysie CyMMBI YTJI0B TPEyrojibHHKA,
ONPEIETICHUN U CBOMCTBAX CpEIHEN JIMHUHU TPEYTrOJbHUKA;
teopeme Dareca.
Ilpumensims CBOWCTBA CMEXXHBIX U BEPTUKAJIBHBIX YIJIOB IIPHU PELICHUU 33/1a4;
Haxooums B KOHKPETHBIX CUTYallUsX paBHbIE TPEYTOJbHUKHU U JI0Ka3bIBATh UX PABEHCTBO;
ycmanaeaueams NapajuieIbHOCTb MPSIMBIX U IPUMEHATHh CBOMCTBA NapaJIeIbHBIX IPSIMBIX;
NpUMeHAmMb TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;



UCNnOIb3068amMb TEOPEMY O CPETHEN JTMHUMU TPEYTOJIbHUKA U Teopemy Daeca Ipu pelieHnu 3a1a4;
HaxoO0ums PEUICHUS <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX HCIIOJIB3YIOTCS
MaTeMaTU4eCKUE CPEJCTBA;

co30a6amu MPOIYKT (pe3yibTaT MPOEKTHOM EATEIbHOCTH ), ISl U3yYEHUS U OMMCAHUSI KOTOPOTO
WCIIONB3YIOTCA MATEMATHUYECKUE CPEJICTBA.

Aunredpa 8-i kiacc

Hcnonv306ams TIpH PEIICHUM MaTeMaTHUECKUX 3aJad, UX OOOCHOBAaHMHM U TIPOBEPKE
HalICHHOTO PElICHUsT 3HAHHUE O:
anredbpanveckoi Jpodu; OCHOBHOM CBOMCTBE JApOOH;
MpaBUJIax JACHCTBHIM C anreOpanvdeckuMu JIpo0siMH;
CTETEHSX C IIETBIMU ITOKA3aTeNIIMU M UX CBOMCTBAX;
CTaHJApTHOM BHJIE YUCIIA;
dyukimax Y =kx+b, y=x2, y = g , UIX CBOWCTBax W rpadukax;
MOHATUY KBAJIPATHOTO KOPHS U apU(PMETUIECKOTO KBAJIPATHOTO KOPHSI,
CBOMCTBaX apu(hMETHUECKUX KBAPATHBIX KOPHEH;
byHKIMHN Yy = VX , eé cBoiicTBax u rpaduke;
dbopmysie Ui KOpHE# KBaJIpaTHOTO YpaBHEHMS,
Teopeme Buera juis npuBeIEHHOTO U 00IIET0 KBaPaTHOTO YPABHEHUS;
OCHOBHBIX METOJ[aX PEUICHUs IENbIX PALNMOHAIBHBIX YpPaBHCHUN: METOJAE pPa3IOKCHUs Ha
MHOHUTEIIN U METO/I€ 3aMEHBI HEU3BECTHOM;
METOJIC PEeUICHUS APOOHBIX PAIlMOHALHBIX YPAaBHEHHIA;
OCHOBHBIX METO/IaX PEIICHUS CUCTEM PAllMOHATIBHBIX YPAaBHCHUH.
Cokpawams anredpandecKue aApoou;
8bINOIHAMb APUPMETHUECKHIE JCHCTBUS C alreOpanuecKuMu IpoOsMu;
UCNOIb306aMb CBOMCTBA CTETICHEH C IIEITBIMU TOKA3aTEJISIMU TIPU PEIICHUH 3a]1a4;
3anucebléams YMCIa B CTAHIAPTHOM BUJIC,
8bINOIHAMb TOKIECTBEHHBIE TPE00Pa30BaHuUs PAIIHOHAIBHBIX BBIPAKCHHIA;
cmpoums rpaduku pynkumit Y =kx+b, y=x?, y= 5 U WCIOJBb30BaTh MX CBOMCTBA MpH
pelIeHIH 3a/1a4;
gbluucaAms apupMeTHUECKUE KBaIpaTHbIE KOPHHU;
npumensms CBOMCTBA apu(PMETHUECKUX KBAaPAaTHBIX KOPHEH MPH peIIeHUH 3a/]1a4;
cmpoums TpaduK GYHKIMK Y = /X 1 UCIONB30BaTh €r0 CBOMCTBA MPH PELICHAH 337144,

peuwiams KBAJIpaTHbIE YPAaBHEHUS,
npumensams TEOpeMy Buera npu peleHuu 3auad;

peuwiams LENble PAalMOHAIIBHBIE YPAaBHEHUS METOJIOM PA3JIOKEHHS HA MHOXHWUTEIA U METOJIOM
3aMEHbI HEM3BECTHO;

peuiams NPOOHBIE YpaBHEHNUS,

peuiams CUCTEMBI pallMOHAJIbHBIX YPAaBHEHUI;

peuwiams TEKCTOBBIE 3a71a4M C TIOMOIIBIO KBAIPATHBIX U PALIMOHAJIbHBIX YPABHEHUN U UX CUCTEM;
Haxoo0ums PEUICHUs <OGKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX HCIOJIb3yIOTCS
MaTeMaTUYECKUe CPEACTBA;

co30asams TIPOAYKT (pe3yabTaT MPOSKTHOU NEATETHHOCTH ), I U3YYEHUS U ONUCAHUSI KOTOPOTO
HCIIOJIb3YIOTCSI MATEMAaTHYECKUE CPEICTBA.

I'eomeTpus 8-ii ki1acc
Hcnonvzo6ams TIpU pEelICHUM MaTeMaTHYECKUX 3aJad, UX OOOCHOBAaHMM U IIPOBEPKE
HalJEHHOIO PELIEHUS 3HAHME O:
OIIpeJIeJIEHUH NapajuierorpaMma, pom0a, NpsIMOyrojbHUKA, KBapaTa; X CBOMCTBAX U
MpU3HAKaX;



OTIpe/ICIICHUH TPAICINH; JJIEMEHTAX TPareIuu; TEOpEeMe O CpeIHEH JTUHUHN TPareIuu;
OMpEICTICHUU OKPYXKHOCTH, KPyra U UX 3JI€MEHTOB;

TeopeMe 00 H3MEPEHUH YTIIOB, CBSI3aHHBIX C OKPYKHOCTHIO;

OTPEJICIICHUU U CBOMCTBAX KAaCaTEIbHBIX K OKPYKHOCTH; TEOPEME O PAaBEHCTBE JIBYX
KacaTeJbHbIX, TPOBEAEHHBIX U3 OJTHOM TOYKH;

ONpPEe/ICICHUN BIMCAHHOW U ONMCAHHON OKPY>KHOCTEH, UX CBOMCTBAX;

OTpe/IeJICHUN TPUTOHOMETPUUYECKHE (PYHKITUN OCTPOTO yrila, OCHOBHBIX COOTHOIICHHA MEXTY
HHUMU;

npuéMax peleHus MpsMOYyroJIbHBIX TPEYTOJIbHUKOB;

TpUrOHOMETpHUYecKHX (yHKIuUAX yrinoB ot 0 go 180°;

TeopeMe KOCUHYCOB M TEOPEME CHHYCOB;

npuémMax pereHus MPOU3BOJIbHBIX TPEYTOJIbHUKOB;

dhopmynax s TIIOMAIU TPEYTroJdbHUKa, TapauieiorpaMMa, Tpareiuu;

teopeme [udaropa.

Ilpumensimo IPU3HAKU U CBOMCTBA MapajuiejorpaMmma, poM0a, mpsiMOyrojibHUKA, KBaJipaTa MpH
pelIeHuY 3a/1a4;

pewamsb MPOCTEHIITNE 3a]]a4H Ha TPAICLUIO;

Haxooums TPaJyCHYIO MEpY YIJIOB, CBSI3aHHBIX C OKPY>KHOCTHIO; YCTAaHABIMBATh UX PABEHCTBO;
npuMeHsmb CBOMCTBA KAacaTeNIbHBIX K OKPYXHOCTHU IIPH PEIICHUU 3a7a4;

peuiams 337241 Ha BIMCAHHYIO U OMKUCAHHYIO OKPY>KHOCTb;

8bINOJIHAMbG OCHOBHBIE TEOMETPUUYECKUE TTOCTPOCHUS C TIOMOIIBIO LIUPKYJIS U JTMHEUKH,
Haxooums 3HAYEHUS] TPUTOHOMETPUUECKUX (PYHKIIHI OCTPOTO yriia 4yepe3 CTOPOHBI
MPSIMOYTOJIBHOTO TPEYTOIbHUKA;

npuMeHsmb COOTHOIICHUS MEXTy TPUTOHOMETPUICCKIUME (PYHKIIMSIMH [P PEIICHUHN 33]1a4; B
YaCTHOCTH, 110 3HAYECHHUIO OJHOM U3 QYHKIMI HAXOIUTh 3HAYEHUSI BCEX OCTAJbHbIX;

pewamsb PIMOYTOJIbHBIE TPEYTOJIbHUKH;

c600ums paboOTy ¢ TPUTOHOMETpHUYECKUMHU (HYHKIUAMU yriioB oT 0 10 180° k cirydaro ocTphix
YTJIOB;

npuMensms TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB MPU PEIICHUH 33/1aY;

peuiamsb POU3BOJIBHBIE TPEYTOJIbHUKY;

Haxooums TUIOIIAU TPEYTrOJbHUKOB, TApauIeIOrPaMMOB, Tpamneluii;

npumenamsb TeopeMy [ludaropa npu pemieHnn 3agay;

HaxoO0ums MPOCTEUIITNE TEOMETPUIECKHE BEPOSITHOCTH;

HAxo0ums PEIIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCTIOIb3YIOTCS
MaTeMaTU4eCKHe CPe/ICTBA;

c030a6amu MPOIYKT (PE3yNbTaT MPOEKTHOU AESTEIBHOCTH ), AJI U3YUYEHUS U OTIMCAHUS
KOTOPOT'O MCMOJB3YIOTCSI MaTEMaTHYECKUE CPEICTBA.

Auaredpa 9-ii kiaace
Hcnonvzo6amsb pH pellIeHUN MaTeMaTHYECKHUX 33/1a4, UX 000CHOBaHUHU M ITPOBEPKE HalIeHHOTO
peuieHusl 3HaHHeE O:
CBOMCTBAX YHMCIIOBBIX HEPABEHCTB;
METOJIaX PEIICHUS JTMHEUHBIX HEPABEHCTB;
CBOMCTBaX KBaJPaTHUYHON (QYHKIINH;
METOJIaX PEIICHUs KBaJIpaTHBIX HEPABEHCTB;
METO/I€ HHTEPBAJIOB UIsl PELICHUS PAllMOHAIBHBIX HEPABEHCTB;
METO/AaX PEIICHUS] CUCTEM HEPABEHCTB;

cBoifcTBaxX M rpaduke QYHKIHK Y = X TPH HATYPaTbHOM N;
OIIpEEIICHUH U CBOMCTBaX KOPHEW cTEneHu N;

CTCIICHAX C palluOHAJIbHBIMU MMOKA3AaTCIAMHA U UX CBOﬁCTBaX;
OIIPCACIICHUU U OCHOBHBIX CBOMCTBax apH(I)MCTHqCCKOﬁ MMporpecCuu; (I)opMlee I HAaXOXACHU A



CYMMBI €€ HECKOJIbKUX MEPBBIX YICHOB;

OIIpeJIeIEHUN 1 OCHOBHBIX CBOMCTBAX r€OMETPUYECKOH Mporpeccuu; hopmylie Ui HaX 0K ICHHS
CYMMBI €€ HECKOJIBKUX IIEPBBIX YJICHOB;

dbopMyIe A CyMMbl OECKOHEYHON T€OMETPUYECKOM MPOrpecCuu CO 3HaMeHaTelleM, MEHbIIUM
10 MOZYJIO €IMHHULIBI.

Hcnonvszoeams cBOWCTBA YHCIOBBIX HEPABEHCTB AJIs IPEOOpa3OBaHUs HEPABEHCTB;

00Ka3bl8ams MPOCTEHIINE HEPABEHCTBA;

peuiamsb JINHEWHbIE HEPABEHCTBA;

cmpoums TpaQuK KBaIpaTUUYHON (PYHKIMU U HCIONB30BATh €T0 MPH PEIICHUU 33/1aY;

peuiamsb KBaJIpaTHbIE HEPABEHCTBA;

pewiams palliOHAIbHbIE HEPABEHCTBA METOJIOM MHTEPBAJIOB;

peuiamsb CUCTEMbI HEPABEHCTB;

cmpoums rpaduK QYHKIHK Y = X" TIpH HATYPaILHOM N U HCTIOIb30BATh €T0 IPH PEIICHHH 3a/1a4;

Haxooums KOPHU CTETeHH N,

UCno1b306ams CBOWCTBA KOPHEH CTENEHH N IIPU TOXKIECTBEHHBIX MPEOOPA30BAHMSIX;

Haxooums 3HAYCHUsI CTENIEHEH C pallioHaIbHBIMU TTOKA3aTENSIMH;

peuiams OCHOBHBIE 33]]a4H Ha apU(PMETUUECKYIO U T€OMETPUUECKYIO IPOTPECCUU;

Haxooums CyMMY OECKOHEYHOW reOMEeTPUYECKON MPOrpecCHu CO 3HAMEHATeJIeM, MEHbBIIIUM 10
MOJIYJIIO €TUHUIIBI,

HaxoO0ums PENIeHUs] «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1ad, B KOTOPBIX HCIOIB3YIOTCA
MaTeMaTHYeCKHUEe CPEJICTBA;

c030a6amb NPOAYKT (pe3yabTaT IPOEKTHOM JI€ATEIbHOCTH), AJI U3yYEHUS U OMMCAHUSI KOTOPOTO
HCIOJIb3YIOTCSL MaTEMaTUYECKUE CPEICTBA.

I'eomerpus 9-ii knace
Hcnonvzo6ams TIpHU pelLICHUH MaTEeMaTHUECKUX 3aJ]ad, UX 0OOCHOBAHUU U IIPOBEPKE
HAaWJICHHOI'O PEIICHNs 3HAHUE O:
IIPU3HAKAX 11000US TPEYrOJIbHUKOB;
TEOpPEME O MPONOPLUUOHAIBHBIX OTPE3KaX;
CBOWCTBE OMCCEKTPHCHI TPEYTOJIbHUKA;
MIPONOPLUOHAIBHBIX OTPE3KaxX B IPSIMOYIOJIbHOM TPEYIOJIbHUKE;
MIPONOPLUOHAIBHBIX OTPE3KaX B KPYre;
TeopeMe 00 OTHOIIEHUH TUIOMIAIel TOJOOHBIX MHOIOYTOJIbHUKOB;
CBOMCTBAax IPaBUJIbHBIX MHOTOYTOJIbHUKOB; CBSI3H MEXK]ly CTOPOHOU IPABUIILHOTO
MHOI'OYTOJIbHUKA U PaJiiyCaMH BIMCAHHOTO U ONMCAHHOT'O KPYIOB;
OTIpeJIeJIEHUH JUTMHBI OKPYKHOCTHU M (popMyIie JUIst €€ BBIYMCICHMS;
(bopmyIie IIoImaaH MPaBUILHOTO MHOTOYTOJIbHHKA,
OIpeJIeJIEHU ! IO U Kpyra 1 opMmyiie Uit €€ BeIYMCIeHUs; (opMyJie I BBIUUCIICHUS
IJIOIIAeH YacTel Kpyra;
IIpaBUJIE HAXOXKIAEHUS CYMMBI M Pa3HOCTH BEKTOPOB, IIPOU3BEIACHUS BEKTOpA Ha CKaJIAD;
CBOWCTBA ATUX ONEpaLUid;
OIPEJIETICHUU KOOPAMHAT BEKTOpPA U METOIAaX UX HAXOXKICHMUS;
MIpaBWJIE BHIMOJHEHUH onepaluii HajJ BEKTOpaMH B KOOpJIMHATHOU (opMme;
OTIpe/IeNIEHUH CKAJISIPHOTO NMPOU3BEIACHUSI BEKTOPOB U (hOpMYyIIe Ui €ro HaXOXKACHHUS;
CBSA3U MEXAY KOOPJIMHATAMH BEKTOPOB M KOOPAMHATAMH TOYEK;
BEKTOPHBIM M KOOPJMHATHBIM METO/IaX PEIICHUsI TEOMETPUYECKUX 3aad.
¢bopMynax 00bEMa OCHOBHBIX ITPOCTPAHCTBEHHBIX T€OMETPUUYECKUX QUTYp: Mapajulesenunenaa,
KyOa, 1apa, HUJINHIpa, KOHYca.
IIpumensamsb TPU3HAKY NOJOOUS TPEYTOJILHUKOB MPH PEIICHUH 3a/1a4;
pewiamsb MPOCTENIINE 3aJa4H HA IPONOPLHUOHAIBHBIE OTPE3KH;
pewiamsb POCTENIINE 3aJa4H HA PABWIIBHBIE MHOTOYTOJIbHUKH;
Haxooums JAJIMHY OKPYXHOCTH, TUIOIIAIb Kpyra U €ro 4acTeu;



8bINOHAMb OTIEPAIUU HAJl BEKTOPAMHU B TE€OMETPUIECKON M KOOPAMHATHON (opme;

HAaxoO0ums CKaJSIpHOE MPOU3BEACHUE BEKTOPOB U IPUMEHSATH €r0 JJIs HaXOXKICHUS PA3TMUHBIX
TCOMCTPHUYICCKUX BCINYHH,

pewanms TEOMETPHUYECKHUE 3a]1a491 BEKTOPHBIM H KOOPAUHATHBIM METOJIOM;

npumersims TEOMETPUIECKHE TIPEe0OPa30BaHus INIOCKOCTH NIPU PEIICHUU T€OMETPUICCKUX
3ajau;

Haxooums 00bEMBI OCHOBHBIX ITPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYp: MapaulesIenuIeaa,
KyOa, 1mapa, WINHApA, KOHYCAa;

HaxoO0umbs PENICHUs «GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a]1a4, B KOTOPBIX HCIOJIb3YIOTCS
MaTeMaTHYECKUE CPENICTBA,;

c030a6amb TMPOAYKT (PE3yabTaT IPOCKTHOM EATEILHOCTH), IS U3YUECHUS M OIIHCAHUS
KOTOPOT'O HCIIOJIb3YIOTCS MAaTEMaTHUYECKUE CPE/ICTBA.

Copaep:xanue npeagmera «MatemaTnka»

B ocHoBe copepxaHus OOydyeHUS MaTeMaTHKE JICKHUT OBJAJIEHUE Yy4alluMHCA
CIEAYIOIMMH BUJAMH KOMIICTCHIIMN: NPeAMeTHON, KOMMYHUKATUBHOMH, OPraHU3aluOHHOMI
U O0IEeKyJbTYPHOH. B cOOTBETCTBUM C 3TMUMM BHUJIaMHU KOMIIETCHLIMM BbIJEJICHBI TIJIaBHbIC
COJZIEPKATEIIbHO-LIEJIEBBIC HAMPABIICHNS PA3BUTHS YYAIUXCS CPEACTBAMHU IIpEaAMETA
«MaremaTtuka.

IIpeamernass kommereHuus. Ilox  mpeaMeTHOM  KOMIETEHIMENM  ITOHUMAETCA
OCBEJOMJIEHHOCTh UIKOJILHUKOB O CHUCTEME OCHOBHBIX MAaTE€MAaTUYECKHX MPEACTABICHUN U
OBJIAJICHUE HMU HEOOXOIUMBIMU IPEAMETHBIMH YMEHUSIMH. DOpMUPYIOTCA ClENYIOIIHE
oOpa3yolyue 3Ty KOMIETEHIIMIO MPEJICTaBICHUA: O MAaTeMaTHYeCKOM SI3bIKE KaK CpEICTBE
BBIDA)KCHUSI MATEMATHYECKUX 3aKOHOB, 3aKOHOMEPHOCTEM M T.1.; O MAaTeMaTH4eCKOM
MOJEJIIMPOBAHNUU KaK OJTHOM M3 BaKHBIX METOJIOB MO3HaHUS Mupa. GopMHUpPYIOTCA CIAEAYIOIINE
o0pasylonye 3Ty KOMIIETCHIIMIO YMEHUS: CO3[aBaTh MPOCTEHUIINE MaTeMaTHYeCKHUE MOIEIH,
pabotaTh C HHMH M HHTEPHPETUPOBATH IMOJYUYEHHBIE pE3yNAbTaThl, MPHUOOpETaTh U
CUCTEMATHU3UPOBATh 3HAHUS O CIIOCO0AX PEIICHUsI MaTeMaTHUYECKUX 33/1a4, a TAK)Ke IPUMEHSTh
9T 3HAHMS U YMEHUS JUISl PEILICHUs] MHOTUX KM3HEHHBIX 3a/1a4.

KommyHukaTuBHas komnereHuus. 1101 KOMMyHUKaTHBHON KOMIIETEHIIUEN TOHUMAETCS
c(OPMHPOBAHHOCTh YMEHHMSI SICHO M YETKO M3J1araTh CBOU MBICIH, CTPOUTH apIyMEHTHPOBAaHHbIE
paccyX/eHUsl, BECTH AMUAIOr, BOCIPUHUMAs TOYKY 3pEHMsI coOecelHHKa U B TO K€ BpeMs
nojiBeprasi €€ KpUTHUECKOMY aHaJIM3y, OTCTauBaTh (MPU HEOOXOIUMOCTH) CBOIO TOUKY 3pPEHHUS,
BBICTpauBasl CUCTEMY apryMeHTauuu. @opMupyroTcs 00pa3yrolie 3Ty KOMIIETEHIIUI0 YMEHMUS,
a TaKKe yMEHUS U3BJEeKaTh MH(OPMAIMIO U3 PA3HOTO POJa MCTOYHHMKOB, IPeoOpa3oBbIBas €&
IIpU HEOOXOIMMOCTH B ipyrue (OpMbI (TEKCThI, TAOJINILIBI, CXEMBI U T.JL.).

OprananzannonHas komnereHuus. 1o opraHn3almoOHHON KOMIIETEHIIMEN TOHMMAETCS
c(OPMUPOBAHHOCTh YMEHHUSI CaMOCTOSITEIbHO HAaXOAUTh M IPUCBAUBaTh HEOOXOJIUMbIE
y4aiuMmcs HoBble 3HaHUs. POpMUPYIOTCS CIeayoNMe 00pa3yroIine 3Ty KOMIETEHIIUI0 YMEHUS:
CaMOCTOATENIbHO CTaBUTh y4eOHYIO 3amauy (1iefb), pa3OouBaTh €€ Ha COCTaBHBIE 4YaCTH, Ha
KOTOpBIX Oy/leT OCHOBBIBATHCSI Mpoliecc €€ pelleHHs, aHaIU3UpOBaTh pe3ylbTaT AEHCTBU,
BBISIBJISTH JOMYIIEHHbIE OMMOKY U HETOUHOCTH, UCTIPABIATh UX U MPEACTABIAThH MOTYYEHHbIN
pe3ynbTaT B opMe, JIErKO TOCTYITHOM Ui BOCTIPUATHS APYTHX JHO/EH.

O0mexyabTypHasi komnereHnius. [log oOMEKyIbTYpHOU KOMITETCHIIUEH MOHUMAETCS
OCBEZIOMJIEHHOCTH IIKOJILHUKOB O MaTeMaTHKe KaK 3JIeMEHTE 00IeueIOBeYeCKOM KyIbTYpHI, e€
MECTE B CHCTEME JIPYTMX HayK, a TakKe €€ pOJIM B pa3BUTUHU IIPEACTABICHHUN YEI0BEYECTBA O
LEJIOCTHOM KapTuHe Mupa. DopMUpYIOTCS ClEAyIOIMe O00pa3yroliue 3Ty KOMIIETEHIIUIO
npeicTaBieHus: 00 ypOBHE pa3BUTHS MaTEMATHKHU Ha Pa3HbIX HICTOPHUECKHX 3Tarax; O BEICOKOM
MIPAKTUYECKON 3HAYMMOCTH MaTEMaTHKHU C TOUYKHU 3PEHUS CO3JaHUS U Pa3BUTHS MaTepUaIbHOU
KYJbTYpPbI UEJIOBEUECTBA, a TAK)KE O BAKHOM pOJIM MAaTEMATUKH C TOUKH 3peHUs (HOPMHUPOBAHUU
TaKUX BAKHEWILKX 4YepT JIMYHOCTH, KAaK HE3aBUCUMOCTb M KPUTHYHOCTH MBIIIJIEHUS, BOJS U
HAaCTOWYUBOCTH B JOCTHKEHHUH LIETH U Jp.

Cooepoicanue mamemamuyeckoeo 00pazosanusi B OCHOBHOW IIKojie (QopMupyercs Ha
OCHOBE (PyH/IaMEHTaIbHOTO sI/Ipa NIKOJILHOTO MaTeMaTH4ecKoro oopazoBanus. B mporpamme ono
IIPEJICTABIEHO B BHUJAE COBOKYIHOCTH COJEP)KAaTEIbHBIX PA3/AEI0B, KOHKPETU3HPYIOIINX



COOTBETCTBYIOIIME OJIOKM (PYHAAMEHTAIBHOIO siipa NMPUMEHUTEIHHO K OCHOBHOM IIKOJE.
[IporpamMma permameHTHpyeT 00beM MaTepuana, 00sS3aTeTbHOrO JJIs M3YYCHHS B OCHOBHOM
IIKOJIE, a TAKXKE JAET €ro pacnpenesneHue Mexay 5S—o6 u 7—9 knaccamu.

CopepxaHre MaTEeMAaTHYECKOTO OO0pa30BaHUS NPUMEHUTEIHPHO K OCHOBHOW IIIKOJIE
MIPEJICTABICHO B BHUJE CICAYIOUINX COAEpPKATEeNbHBIX pa3leNioB. DTO apugmemuka, aneebpa;
@yuKyuu; 8epoamrHocms u cmamucmuka, eeomempus. Hapsiy ¢ 3TUM B coJiepKaHue OCHOBHOTO
o0miero o0pa3oBaHus BKJIKOYEHBI JBa JOMOJHUTEIBHBIX METOIOJIOIMUECKUX Pa3/iena: J1o2uKa u
MHOJCECMBA; MAMEMAMUKa 6 UCMOPUYECKOM pa3eumuy, 4TO CBSI3aHO C pealu3aluey Leneu
OOIIEMHTEIUIEKTYAIbHOTO U OOILIEKYJIbTYPHOTO pa3BuTus ydamuxcsa. CojepxaHue KaxIoro u3
9TUX PA3/EJIOB Pa3BOPAYMBAETCS B COJEPIKATEIBHO-METOJUYECKYIO JIMHUIO, TPOHU3BIBAIOLIYIO
BCE OCHOBHBIE pa3Jiesibl COACpX aHHs MAaTeMaTUYeCKOro OOpa30BaHMs Ha JAHHON CTyNEeHH
obOyuenus. [Ipu sTom mepBas nuHUS — «JIOTMKa M MHOXKECTBa» — CIIY)KHT IIEJIA OBIIAJCHUS
YYAIIUMHCS HEKOTOPBIMH 3JIEMEHTAMHM YHHBEPCAJIBHOIO MAaTEMaTUYECKOrO $3bIKa, BTOPAs —
«MaTeMaTHKa B UCTOPUYECKOM DPa3BUTHH» — CIIOCOOCTBYET CO3JaHHUIO OOIIEKYJIbTYPHOTO,
ryMaHuTapHoro ¢poHa U3y4eHHUs Kypca.

Copepxanne pazaena «ApudMeTHKa» CIyKUT 0a30i IS JAITBHEUIIEr0 H3y4eHUS
YyUalUMHUCS MaTEMaTHKH, CIOCOOCTBYET PA3BUTHIO UX JIOTMUYECKOT0 MBIILIEHUS, (POPMUPOBAHUIO
YMEHHS T0Jb30BaThCS QITOPUTMAMH, a TaKXKe MPUOOPETCHUIO MPAKTUYCCKUX HABBIKOB,
HEO0OXOIMMBIX B MOBCEAHEBHOW KU3HU. Pa3BUTHE MOHATHS O YHMCIIE B OCHOBHOM IIKOJE CBSI3aHO
C parroHaIbHBIMU M UPPAITIOHATHFHBIMU YHUCITAMH, JOPMUPOBAHUEM ITEPBUIHBIX TIPEICTABICHHIA
O JEHCTBUTEIILHOM 4YHCie. 3aBepllieHHEe YWCIOBOM JHMHUU (CHCTeMaTu3alus CBEIEHUN O
JEHCTBUTENBHBIX YUCIIAaX, O KOMIJIEKCHBIX YUCIIAX ), TAK K€ KaK 1 00JIe€ CII0KHbIE BOIPOCHI apU Q-
Metuku (anroput™m EBkiMga, ocHOBHas Teopema apu(METHKH), OTHECEHO K CTYMEHU OOIIEero
cpenHero (IMoJIHOr0) 00pa3oBaHUs.

Copmepxanne pazgena «Anredpa» cmnocoOCTByeT (QOPMHUPOBAHUIO Y  yYalllUXCS
MaTEeMaTUYECKOro arrapara Jjsi pelleHus 3aJad U3 PasHbIX pa3fesloB MaTeMaTHUKH, CMEXHBIX
MIPEeIMETOB, OKPYKAIOIIeH pearbHOCTU. SI3bIK anreOpsl MOJYePKUBAET 3HAUCHUE MATEMAaTUKH KaK
SI3bIKA JUI TIOCTPOCHUS MATEMAaTHYECKUX MOJEJEH IPOLIECCOB U SBJIICHUM pealbHOro Mupa. B
3alayd  M3y4yeHUs anareOpbl BXOMAT TaKXKE PpPa3BUTHE AITOPUTMHYECKOTO MBIIIJICHUS,
HE0OXOJIMMOr0, B YaCTHOCTH, MJsi OCBOECHHUS Kypca HH(OPMATHKH, OBJAJECHHE HaBBIKAMU
JNeNyKTUBHBIX paccyxkaeHuil. [IpeoOpa3oBaHne CHUMBOJIBHBIX (OPM BHOCHUT CHEIU(PUUECCKHIA
BKJIaJ] B pa3BUTHE BOOOPaKEHUS ydalluXcs, UX CIIOCOOHOCTEM K MaTeEMaTUYECKOMY TBOPYECTBY.
B ocHOBHOI 1IKOJIE MaTepualn TPyMNIUPYETCS BOKPYT PALlMOHAIBHBIX BBIPAKEHUM, a BOIPOCHI,
CBS3aHHBIE C WPPALMOHAIBLHBIMU BBIPAKEHUSMU, C TPUTOHOMETPUYECKUMU (YHKIUSIMUA |
peoOpa3oBaHUAMHU, BXOJAT B COAECpkKaHUE Kypca MaTEeMaTUKH Ha CTapIIeil CTyleHn 00y4eHUs B
LIKOJIE.

Conepxxanne paznena «OyHKIMU» HaLEIEHO HAa MOJYYEHHUE LIKOJIbHUKAMH KOHKPETHBIX
3HaHUN O (PYHKIIMU KaK BaXKHEWIIIEW MAaTeMaTHUYE€CKOW MOJEIH JJIA OMUCAHUSI M HCCIICIOBAHUS
pa3Ho0Opa3HbIX MporeccoB. M3yueHue 3Toro MaTepuaia cnocoOCTBYET Pa3BUTHIO Y YUAILIUXCS
YMEHUS UCIOJIb30BaTh PA3JIMYHbIE SI3BIKM MaTEMaTUKH (CJIOBECHBIM, CHMBOJUYECKHUN,
rpaduyecKuii), BHOCUT BKJIaJ B OPMUPOBAHUE TPECTABICHUN O POJIM MATEMATUKH B Pa3BUTHU
[UBWIA3AIIUU U KYJIBTYPBI.

Paznen «BeposSTHOCTP W CTaTUCTUKAa» — O0OSA3aTENBHBI KOMIIOHEHT IIKOJIHHOTO
o0Opa3oBaHMsl, YCUJIMBAIOLIUN €ro MPUKIAJHOE U TMPAKTUYECKOE 3HadeHHe. JTOT MaTepual
Heo0X0IuM, Tpexie Bcero, A GopMupoBaHus y ydaruxcs GyHKIHOHAILHON TPaMOTHOCTH —
YMEHUS BOCIPUHUMATh W KPUTUYECKH aHATM3UPOBATh HH(POPMAIHIO, TMPEICTABICHHYIO B
pa3nuYHbIX (GopMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHX PEAIbHBIX 3aBUCHMOCTEH,
MIPOM3BOJIUTh TPOCTEUIINE BEPOATHOCTHBIE pacueTbl. M3yueHue OCHOB KOMOMHATOPHUKH
MO3BOJIUT Y4YalIeMyCsl OCYIIECTBIISITh PACCMOTPEHHE CiIydaeB, Mepedop U MOJCYeT dYHcia
BApUAHTOB, B TOM YHCJIE B MPOCTEUIINX MPUKIATHBIX 33/1a4ax.

[Ipyu u3ydeHHH CTATUCTHKU U BEPOSATHOCTH OOOTAIAOTCS MPEACTABICHUS O COBPEMEHHON
KapTUHE MHpa U METOJaxX €ro MccieloBaHus, GOpMUpPYETCs MOHUMaHUE POJIM CTaTUCTHKHU Kak
HMCTOYHUKA COIMAIIbHO 3HAYMMOW WH(GOpPMAIMU U 3aKIJIabIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIIICHUS.



Lens comepxanus pasnena «l'eoMeTpuss» — pPa3sBUTh y ydalluXcs NPOCTPAHCTBEHHOE
BOOOpaXEHHWE M JIOTUYECKOE MBIIUIEHHE IyTeM CHCTEMaTHYeCKOro M3y4eHHsS CBOWCTB
reOMETPUUECKUX (PUIyp Ha IUIOCKOCTH M B NPOCTPAHCTBE M NMPUMEHEHHs 3TUX CBOMCTB IpH
pELIeHNN 3a]a4 BBIYMCIUTENBHOIO U KOHCTPYKTMBHOIO Xapakrtepa. CylllecTBEHHasi poiib IpU
9TOM OTBOAMTCS PA3BUTHIO T€OMETPUYECKON MHTYUIMH. CoueTaHue HarJIAJHOCTU CO CTPOTOCTBIO
ABIISICTCS HEOTHEMJIEMOM YacThIO0 T€OMETPHUUECKUX 3HAHMH. MaTepual, OTHOCAIIUICA K OI0Kam
«Koopaunatel» U «BeKTopbl», B 3HAUUTEIBHON CTEIIEHU HECET B cebe MEKIpeAMETHbIEC 3HaHUS,
KOTOpbIE HaxXOJAT IPUMEHEHUE KaK B Pa3jIMUHBIX MaTEeMaTHUYECKUX AMCLUIUIMHAX, TaK U B
CMEXKHBIX ITpeIMeTax.

OcobeHHoCThIO pa3zena «JIornka u MHOXKECTBa» SIBIISIETCS TO, YTO MPECTABICHHBIN B HEM
MaTepHana IPEUMYILECTBEHHO HM3y4aeTcsi IPU PacCMOTPEHUHM PA3NIMYHBIX BOIPOCOB Kypca.
CoOTBeTCTBYIOIIMI MaTepuall HalleJIeH Ha MaTeMaTHYeCKOE Pa3BUTHE yJaIIUXCsl, pOPMHUPOBAHUE
Y HUX YMEHHS TOYHO, CKAaTO U SICHO M3JIaraTh MBICIU B YCTHOM U MMCbMEHHOU PEUn.

Paznen «MaremaTtuka B HCTOPHYECKOM PA3BUTUH» IpeaHa3HadeH i (HOpMUPOBAHHUS
IPEJCTaBICHUA O MaTeMaTHKe KaK 4YacTH 4eJIOBEYECKOH KyJbTypbl, JUIsl OOLIEro pa3BUTHUS
IIKOJIbHUKOB, JUIS CO3/JaHUs KYIbTYPHO-UCTOPUUYECKON cpenibl 00ydenus. Ha Hero He Bblnensercs
CIELIMAJIBHBIX YPOKOB, YCBOEHHE €ro HE KOHTPOJUPYETCsS, HO COJIEpKaHHE 3TOro pasnena
OpPraHMYHO TPHUCYTCTBYET B Y4eOHOM IpOIIECCE KAaK CBOEro pojia TyMaHUTapHbIM (poH mpu
paccMOTpeHUH MPoOIeMaTUKU OCHOBHOTO COJIEPKaHHsI MaTEMAaTHYECKOT0 00pa30BaHMUs.

JlanHasi mporpamMma IO MAaTE€MaTUKE JJIsi OCHOBHOW IIKOJBI SIBJISIETCA JIOTUYECKUM
IIPOJOJDKEHUEM IIPOrPaMMBbl Ul HA4aJbHOM IIKOJIBI U BMECTE C HEM COCTaBISAET ONUCAHUE
HEIPEPBIBHOIO Kypca MaTeMaTHKU ¢ 1-ro o 9-ii kiacc 00111e00pa30BaTeIbHOMN IKOJIBI.

MATEMATHKA 5 kjaacc
Tosmopeniue uzyuenno2o 6 Ha4aIbHOU WKOJIE
1. Jlunuu
JIuHuM Ha MIOCKOCTH. 3aMKHYThIE U HE3aMKHYThble JUHUU. CaMoliepeceKarolnecs: JTUHUU.
[Ipsimas, oTpesok, jyd. JlIomanas. J{nmuHa oTpe3ka, METpUYECKUe eAMHULIBI JUHBL. OKpPYKHOCTbD.
[Toctpoenue koHpUTYpaIHii U3 MPSAMOIA, €€ YacTel, OKPY>KHOCTH Ha HEJTMHOBAHHOM U KIIETYaTOM
Oymare.
OCHOBHBIE 1LIE€IM — Pa3BUTh NPEJCTABICHUE O JMHUAX Ha IUIOCKOCTH U MPOCTPAHCTBEHHOE
BOOOpaXEHNE YYAIUXCSl, HAYUYUTh U300paxaTh MPSIMYIO U OKPY>KHOCTB C TMIOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB.
2.Hamypanvuvle yucia
JlecsaTuuHas cucrema cuuclieHHs. PuMckas Hymepanusi Kak IpuMep HENO3ULIHMOHHOM CHUCTEMBI
cuncnenus. Hatypanbubiii pan. M3o0paxkeHrne HaTypajdbHBIX YHUCENd TOYKaAaMH Ha KOOPAMHATHOM
npsiMoii. CpaBHEHHE HATypalIbHBIX unces. OKpyrieHnue HaTypajabHbIX YUCEN.
Pemrenre koMOMHATOPHBIX 33724 TEPeOOPOM BCEX BO3ZMOMKHBIX BAPUAHTOB.
OcHOBHas LI€Nb — CUCTEMaTU3UPOBATh U PA3BUTh 3HAHUS YUAILUMXCS O HATYPAJIbHBIX YUCIIAX.
3. Heticmeus ¢ HamypaibHbIMU YUCAAMU
CnoxxeHre HaTypalibHbIX YHUCEN; CBOWCTBO HYJS MPU CIOXKEHUU. BpluMTaHMe Kak JIEHWCTBHE,
oOpaTHOE CIIOKEHUI0. YMHOXXEHHWE HATypalbHBIX YMCEN; CBOWCTBA HYJIS W EIUHUIBI TIPH
yMHOXeHHH. JleleHne Kak jaeiicTBue, 0OpaTHOEe YMHOXKEHHUI0. Bo3BeneHue 4ucia B CTETEHb C
HaTypaJbHbIM MTOKa3aTesieM. Beraucienne 3HaYeHUi YUCTOBBIX BBIPAKEHUM; OPSAI0K JEHCTBUM.
Pemenwue 3anay apupMeTHIECKUM METOIOM.
OcHOBHas 1€JIb — 3aKPENHUTh W Pa3BUTh HABBIKM BBHITIOJHEHUS JACHCTBUN C HATYpaJIbHBIMH
YHCIIaMU.
4. Ucnoavzosanue ceolicme 0etucmeull npu 6blYUCTCHUSIX
[TepemecTuTeNbHOE M COUETATEIHHOE CBOWCTBA CIIOKEHHSI U YMHOXKEHHUS;, TPE0Opa30BaHUE CyMM
W TpOoW3BeIEHUU. PacnpenenurenbHOE CBOWCTBO YMHOKEHHMS OTHOCUTENBHO CIIOKEHHS;
BBIHECEHHE OOIIET0 MHOKHUTENS 32 CKOOkH. [IpuMepsl parmoHanbHBIX BHIYHCICHUN. PemeHne
3a/1a4 apu(PMETHIECKUM CTIOCOOOM.
OcHoBHas 11e71b — c()OPMUPOBATH HAYANIbHBIE HABBIKM MTPE0OPA30BaHMs BEIPAKCHHIA.
5. Yenvt u mrozoyeonvruxu




VYron. Ilpsimo#i, ocTpblid, Tymod yriabl. M3MepeHHe W TOCTPOCHUE YIJIOB C IMOMOIIBIO
TpaHcnoptupa. JlomMaHble W MHOTOYTOJbHUKH. Beimykible MHoroyroiabHuku. Ilepumerp
MHOTOYT'OJIbHUKA.

OcHOBHBIE 1M — TIO3HAKOMHUTH C HOBOM T'€OMETPHUYECKOW (UTYpOHl — yIrJIOM, HOBBIM
U3MEpPUTENIbHBIM HUHCTPYMEHTOM — TpPAaHCIOPTUPOM, pAa3BUTh H3MEpPUTEIbHBIE YMEHHUE,
CUCTEMATU3UPOBATh MPEACTABIECHUS O MHOTOYIOJIbHUKAX.

6./lenrumocmo uucen

JlenuTenu W KpaTHbIC YHCIa; HAMOONBINMI OOLIUI MeNnuTe s U HaMMEHbIee 0o0Iee KpaTHOeE.
[IpocTeie u cocTaBHbIe uncia. Pa3noxxeHue yncia Ha IPOCThIE MHOXKUTENH. [leTMMOCTh CyMMBI U
npousBenenus. [lpusnaku nemumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTtkom; pa3dueHUe
HATypaJIbHBIX YHCEJl Ha KJIACCHI 10 OCTaTKaM OT JeJICHUS.

OcHOBHasl L1€Ib — O3HAKOMUTD YYaLIUXCS ¢ IPOCTEHIINMY NOHATUAMU TEOPUU IETUMOCTH.

7. TpeyeonvHuku u yemvipexy2oabHuKu

Tpeyronpaukun u ux Buuel. IIpsmoyronbpHuk, kBangpar. PasencrtBo ¢uryp. Ilmomans
MPSIMOYTOJIbHUKA, €TUHULIBI TIOLIA/IH.

OCHOBHBIE LI€H — MO3HAKOMHUTD yJalUXCs ¢ KiIacCu(pUKaIe TPEyroIbHUKOB 10 CTOPOHAM U
yriam, CBOMCTBAaMHU NPSMOYTOJbHUKA U €r0 JAUaroHajiei, Hay4uTh CTPOUTH MPSMOYTOJIbHUK Ha
HEJIMHOBAHHOW Oymare, chOpMUpPOBATh MOHATHE PABEHCTBA PUTYP, MIPOJOIKUTH POPMHpPOBAHUE
METPUUYECKUX MPECTABICHUM.

8./pobu

[IpencraBienue o ApoOu Kak crocode 3arucu 4YacTH BelduuuHbl. [IpaBuibHbIE U HEMIPaBUIIbHbIC
npobu. M3o0paxenue npodel TOUkaMu Ha KOOPAUHATHOM MpsiMoii. OCHOBHOE CBOMCTBO JAPOOH.
Coxkpaienue npobeii. [IpuBeaenue 1podu k HOBOMyY 3HameHaremnto. CpaBHeHue qpobeil. 3anuch
HaTypaJIbHOT'O YKcia B BUE APOOU.

OcHoBHble 1eTH — cHOPMHUPOBATh y ydYalIUXCAd MOHATUSA APOOHU, MO3HAKOMHUTH C OCHOBHBIM
CBOWCTBOM JpOOM M TPUMEHEHHEM €ro s NpeoOpa3oBaHus ApoOei, HAyYUTh CpPaBHHUBATH
pooH.

9./eticmeus ¢ Opobsamu

Crnosxenue u BeluuTanue Apodei. CMemanHas 1po0b; IpeaCcTaBIeHUe CMEIIaHHOM Ipo0u B BUE
HETIPAaBUJILHON W BBIJICJICHUE II€JIOM YacTH 4YWCia U3 HEMPAaBWIBHOW IpOOH. YMHOXEHHE U
neneHue apooeif; B3auMHo-00paTHbIe 1pobu. HaxoxkaeHne yacTu 1esa0ro U 1es1oro o ero 4acTu.
Pemenue 3anay apupMeTH4ECKM CIIOCOOOM.

OcHoBHasl 11eNb — BBIPA0OTaTh MPOYHBIE HABBIKM BBIMOTHEHUS apU(PMETHUYECKHX IEHCTBHH C
OOBIKHOBEHHBIMU JAPOOSIMHU.

10.MHnoeoepannuxu

Mpuororpannuku.  [Ipsmoyronsubiii  mapamtenenunen. KyO.  Ilupamupa.  Pa3Beprtku
MHOT'OTPaHHUKOB.

OcHoBHasl 11e7Ib — pa3BUTh MPOCTPAHCTBEHHBIE MPEACTABICHUS yJallUXcs IyTeM OpraHHU3aliu
pa3HO00pa3HOM 1EATENILHOCTH C MOJIEJIIMU MHOTOTPAaHHUKOB M UX N300paKEHUSIMH.
11.Tabauybl u duazpammol

Urenue Tabnuil ¢ AByMs Bxojamu. lcmonp3oBaHWE B TaONMIAX CIEIUATBHBIX CHMBOJIOB H
o0o3HaueHuil. Ctonbuateie nuarpammsbl. l[lpocteiiiine npuemsl cOopa W IpPEICTaBICHUS
uHpopMaluu.

OcHoBHas 1€ — chOpMUPOBATH YMEHHE HM3BIEKATh MH(POPMAIMIO M3 HECIOXKHBIX TAOIHI] U
CTOJIOUYATHIX AUATPAMM.

llosmopenue

MATEMATHKA 6 knacc

Iloemopenue usyuenno2o 3a 5 kiacc

1. JIpo6u ¥ mpoueHThI

[ToBTOpEHME: MOHATHE JPOOHU, OCHOBHOE CBOMCTBO ApOOU, CpaBHEHUE U YIOPSI0UUBAHHE
npoOell, mpaBuia BBIMOJHEHHUS apudMeTHueckux AewcTBuil ¢ npobsmu. IIpeoOpasoBanue
BBIPAKEHUI C MOMOIIBI0 OCHOBHOTO CBOMCTBA ApoOu. Perienre 0CHOBHBIX 3aj1a4 Ha Ipo0u.

ITonsatue npouenTta. HaxoxxaeHue npoueHTa oT BEITUUYHUHBI.

Cronbuatble TuarpaMMBbl: YTeHHE U ITOcTpoeHue. Kpyrosble 1uarpaMMel.




OchosHble yenu - CUCTEMATU3UPOBATh 3HAHUSA 00 OOBIKHOBEHHBIX APOOSX, 3aKPENUTh U
Pa3BUTh HABBIKU JIEHCTBUN C OOBIKHOBEHHBIMU APOOSMH, MO3HAKOMUTH YYAIMXCS C MOHATHEM
IIPOLIEHTA, a TAKXKE PA3BUTh yMEHUE padoTaTh C JUarpaMMamH.

2. IIpsimMble HA NJIOCKOCTH U B IPOCTPAHCTBE

Ilepecekaromuecs npsMele. BepTukanbable yriiel, ux cBoicTBO. IlapaiensHble npsMble.
[locTpoeHne mnapaieNbHBIX U NEPHEHIUKYISAPHBIX OpsMbIX. [Ipumepbl mapamienbHbIX U
NEePIEHAUKYJIPHBIX MIPSIMBIX B OKPYXKAIOIIEM MHpE.

PaccrosiHne Mexay IByMs TOUKAaMHU, OT TOUYKHU JI0 NPSAMOM, MEXKAY ABYMsI IapasuleIbHbIMU
HPSIMBIMM, OT TOYKH JI0 IJIOCKOCTH.

OcnosHule yenu - CO3/1aTh y YUaIIUXCS 3pUTEIbHBIC 00pa3bl BCEX OCHOBHBIX KOH(UTYpaIuii,
CBSI3aHHBIX C B3aMMHBIM DACIOJOKEHHEM JBYX NPAMBIX Ha IJIOCKOCTH U B IPOCTPAHCTBE,
copMHPOBATH HABBIKM MOCTPOCHHS MAPAICIBHBIX M MEPIEHANKYISAPHBIX MPSMBIX, HAYYUTh
HaXO/UTh PACCTOSTHUE OT TOUKH JI0 MPSIMOI, MEXy ABYMS MapaJljebHbIMU NPSMBIMHU.

3. JlecaTu4HbIe APOOH

JHecsatnunas 3anuck apobei. [IpeacraBineHne 0ObIKHOBEHHOM APOOH B BUJIC NECATHYHON U
JIECATUYHON B BHJEC OOBIKHOBEHHOW; KpHUTEpPUH OOPAaTUMOCTH OOBIKHOBEHHOW JpoOH B
necATuuHyto. I3o0paxeHue JeCATUYHBIX JpoOell TOYKaMH Ha KOOPAMHATHOW IpPsIMOM.
CpaBHeHue necaTHUHBIX qpodei. [lecaTndynbpie qpodu U MeTpuyecKasi CuCTeMa Mep.

OcnosHble yenau - BBECTH TOHSATHE JECATHUYHOM IpoOu, BbIpabOTATh HABBIKM YTCHHS
3aIUCH JECITUYHBIX APOOEH, X CpaBHEHMS; CHOPMUPOBATH YMEHUS MIEPEXOAUTH OT JECITUIHOM
IpoOH K OOBIKHOBEHHOM, BBITTOHATH 00OpaTHBIC MPeoOpa3oBaHMS.

4. JlelicTBMA C 1eCAITUYHBIMHU APOOAMH

CrnoxeHre U BbIYMTAaHUE JIECATUYHBIX IpoOei. YMHOXKEHHUE U JIeJIeHUe IECITUYHON ApoOH
Ha 10. YMHOXeHHE M [eleHue IeCATUYHBIX JpoOel. OKpyriieHHe AECATUYHBIX POOeH.
[TpubnnxenHoe yactHoe. BrinonHeHne AeHCTBUI ¢ OOBIKHOBEHHBIMH U AECATUUHBIMU APOOSMH.

Ocnosnas  yenv - CPOPMHUPOBATH HABBIKU JCUCTBUH C AECATUYHBIMU APOOSMHU, a TaKKe
HaBBIKM OKPYIJICHUS AECATUUHBIX JIPOOEH.

5. OKpyKHOCTH

B3aumMHoe pacriosiokeHue NpsMONW U OKPY)KHOCTH, JABYX OKpyxHocTed. KacarenpHas k
OKPY’XKHOCTH M ee moctpoeHue. [loctpoenne TpeyronbHHKa 10 TpeM cropoHam. HepaBeHcTBO
TpeyroiabHuka. Kpyriele tena.

OcHogubie  yenu - co3aaTh y y4yalllUXcCsl 3pUTENIbHbIE 00pa3bl OCHOBHBIX KOH(UTYpaLUid,
CBSI3aHHBIX C B3aWMHBIM pPAaclOJIOXKEHUEM IPSAMOM M OKPY)KHOCTH, JBYX OKDPYKHOCTEH Ha
IJIOCKOCTH; HAYYUTh CTPOUTH TPEYTOJIBHUK IO TPEM CTOPOHAM, COPMUPOBATH MPEICTABICHUE O
KPYIJIBIX Teax (1ap, KOHyC, IUIUHIP).

6. OTHOLIEHUS U MPOUEHTHI

OtHoenue yrcen U BenuunH. Macmra6. [leneHue B JaHHOM OTHOLLICHHH.

BeipakeHue NpPOLEHTOB JECATHUUHBIMM JpOOSIMH; pELIEHHE 3aJad Ha MPOLEHTHI.
BrIpaskeHne OTHOIIEHUS BEIMYUH B IIPOLIEHTAX.

OcHoguble  yenu - IO3HAKOMHUTH C IMOHSATHEM "OTHOIIEHHE" M CPOPMHUPOBATH HABBIKU
HCIIOJIb30BAaHUS COOTBETCTBYIOLIEH TEPMUHOJIOTUN; PA3BUTh HABBIKH BBIUNCIICHHS C IPOLIEHTAMH.

7. BpIpaxkenus, popMyJibl, ypABHEHUS

[TpumeHeHne OyKB AJIs 3aIIMCH MAaTEMaTHYECKUX BbIpAXKEHUH U MpeuioskeHuil. bykBeHHbIe
BBIpXXEHUSI U 4HUCIOBbIe MOJCTaHOBKU. Dopmynbl. Dopmysbl NepuMeTpa TpPeyroibHHKA,
nepuMeTpa M IUIOIAAU TNPSMOYrojbHHKA, oObeMa mapauienenunena. DopMysbl JITHHBI
OKPY>KHOCTH U TLJIOLIAAH KpyTa.

VYpasuenue. Kopens ypaBHeHus. CocTaBiieHUE ypaBHEHHS 110 YCIOBHIO TEKCTOBOM 3aJ1a4H.

OcHnognbie yenu - cOpMUPOBATH EPBOHAYAIIbHBIE MTPEACTABICHUS O A3bIKE MATEMaTHKU,
OIUcaTh C MOMOUIBbIO (POPMYNT HEKOTOPBIE U3BECTHBIE yUAIIUMCS 3aBUCUMOCTH, TO3HAKOMUThH C
(dbopMyniaMu JJIMHBI OKPY>KHOCTHU U TUIOIIATU KpyTa.

8. Cummerpus

OceBas cummerpus. Ocbk cummerpun ¢urypsl. Llentpanshas cummerpus. [loctpoenue
(burypsl, CAMMETPUYHOM JaHHOW OTHOCHUTEIBHO MPSIMON U OTHOCUTEIBHO TOUKU. CHMMETpHS B
OKpY’KaroIlleM MHUpeE.



OchosHble  yenu - TO3HAKOMHUTH YYalllMXCSl C OCHOBHBIMHM BHJAaMHU CHUMMETPHM Ha
IUIOCKOCTH; HAyYUTh CTPOUTH (PUTYPY, CAMMETPUYHYIO TaHHOK (PUType OTHOCUTENBHO MPSIMOH,
a TaK>Ke TOUKY, CHMMETPUYHYIO JAHHOM OTHOCUTEIBHO TOUKHU; JaTh IPEICTABICHHE O CHMMETPHUH
B OKpYXaroIlleM MHUpE.

9. Meable unciaa

Yucna, MpOTHBOIOIOXKHBIE HATYpalnbHbIM. "Psin" nensix uncen. 3o0pakeHue HebIx 4uces
TOUKaMHU Ha KOOpAMHATHOM npsiMoil. CpaBHeHHe 1enblX yncen. CllokeHHe U BhIYMTAaHUE LeITbIX
YKCEJl; BBIIIOJHUMOCTD ONEPALMU BBIYUTAHUS. YMHOXKEHUE U JICJICHHE LIEbIX YMCENl; IpaBuia
3HAKOB.

OcnosHble  yenu - MOTHBHPOBATH BBEACHUE OTPHUIATENBHBIX YHCEN;, CHOPMHPOBATH
YMEHHE CPaBHUBATh LIEJIbI€ YHUCIA C OMOPOM Ha KOOPAMHATHYIO IPSAMYIO, a TAK)KE€ BBINOIHATh
JEHCTBUS C LEIBIMU YHCIIAMHU.

10. PanuoHaJbHBIE YHCJIA

Otpunarensuble ApoOHbIe uncna. [loHsTHE pannoHaIBHOTrO yHcia. M3o0paxeHue ducen
TOUYKaMH Ha KOOpJIMHATHOM npsimoid. [IpoTuBononoxuslie uncia. Moaysb 4ncia, reoMeTpruuecKas
uHTepnperanus Moxayis. CpaBHEHHE palMOHAIBHBIX 4Hced. ApudMeTHuecKue IeHCTBUS C
palnMoHaIbHBIMU YUCIIAMH, CBOMCTBA apU(METUUECKUX ACHCTBUI.

[IpuMepsl UCHONIB30BaHUSI KOOPAMHAT B pEAIbHOM NpakTuke. [IpsamoyronpHas cucrema
KOOp/AMHAT Ha III0cKocTH. KoopAMHATHI TOUKM Ha INIOCKOCTH, adcircca u opauHata. [loctpoenue
TOYEK U (PUryp Ha KOOPIAUHATHON IJIOCKOCTH.

OcnosHvle yenu - BBIpaOOTATh HABBIKU JEHCTBUI ¢ OJOKHUTEIbHBIMU U OTPULIATEIbHBIMU
qyrciaaMu; cOpMHUPOBATH PECTABICHUE O AEKAPTOBOM CUCTEME KOOPIMHAT Ha IJIOCKOCTH.

11. MHOroyroJibHUKM U MHOTOTPAHHUKH

Cymma yrimoB TtpeyrosbHuka. [lapamienmorpamMm M ero CBOICTBa, IOCTPOEHHE
napamienorpaMMa.  [IpaBuibHble  MHOTOyroibHMKM.  Ilmomaam, — paBHOBeNMKHE U
paBHOCOCTaBJICHHBIE Quryphl. [Ipu3ma.

OcnosHvle  yenu - Pa3BUTh 3HAHMS O MHOTOYTOJIBHUKAX; Pa3BUTh IPEJCTABICHUE O
IUIOLIA/IIX, MO3HAKOMHUTb CO CBOMCTBOM aJJUTHUBHOCTU IUIOLIAAM, C HJEEH MepeKpauBaHUs
¢burypel c 1enpl0 ONpeAeNeHHs ee IUIoWanu; cHopMUpoOBaTh HPEACTABICHUE O IPU3ME;
0000ImHUTh TPUOOPETEHHBIE TEOMETPUYECKHIE 3HAHNUSA W YMEHUS U HAYYHUTh MPUMEHSTh UX MPU
M3Yy4EHUH HOBBIX (DUTYp U UX CBOUCTB.

12. MHuoxectBa. Komounaropuka

[Tonatue mHoXkecTBa. [IprMepsl KOHEUHBIX U OECKOHEUYHBIX MHOXkecTB. ITonMHOXecTBa.
OCHOBHbBIE YHCIIOBBIE MHOXECTBAa M COOTHOIIEHUS MeXAy HuUMHU. Pa3OueHne MHOXecTBa.
OObennHeHNe U MepecedeHrne MHOXKECTB. VIUTIocTpausi OTHOIIEHUH MEeXy MHOXECTBaMH C
MOMOIIIBIO KPYToB Diiiepa.

Pemenne koMOMHATOPHBIX 3a]1a4 NEPeOOPOM BCEX BO3MOXKHBIX BapUaHTOB.

CrnydaitHoe coObiTHe. [locToBepHOE W HEBO3MOXKHOE COObITHSA. CpaBHEHHE IIIAHCOB
COOBITHI.

OcHnognvie yeny - TIO3HAKOMHUTb C MPOCTEHIIMMU TEOPETUKO-MHOKECTBEHHBIMU
MOHATUSIMH, a Takke c(hOpPMHPOBATh IEPBOHAYAIbHBIE HABBIKM HCIHOJIb30BAHUS TEOPETHUKO-
MHOKECTBEHHOT'O $I3bIKA; PAa3BUTh HABBIKM pELICHHs KOMOMHATOPHBIX 3ajauy IyTeM Iepedopa
BCEX BO3MOKHBIX BAPHAHTOB.

IloBTOpPEHME

AJITEBPA 7 kaacc

1. BbipaxeHusi, TOKAECTBA, YPABHEHUA

YucnoBele BbIpakeHUs ¢ mnepeMeHHbIMU. [Ipocreiiine mnpeoOpazoBaHMs BbIpaKEHUI.
YpaBHeHHE, KOpEHb YypaBHEHHs. JIMHEWHOE ypaBHEHUE C OJHOW INepeMeHHOW. Pemienue
TEKCTOBBIX 3a/1a4 METOJIOM COCTABJICHUS ypaBHEHHUI. CTaTUCTUYECKNE XapAKTEPUCTHKHU.

OcHOBHas 1LeJNb - CHUCTEMAaTU3UPOBAaTh M OOOOIIMTH CBEACHUS O NpeoOpa3oBaHUIX
anredpanvyecKuX BHIPAKEHUI U PEeIlIEHUH YpaBHEHH ¢ OIHOM nepeMeHHOM.
IlepBas Tema Kypca 7 Kiacca sIBISETCS CBSI3YIOLIUM 3BEHOM MEXIy KypcOM MaTeMaTHKH 5—06
KJIacCOB M KypcoM anreOpel. B Hel 3aKkperuistoTcss  BBIYMCIUTENbHBIE  HAaBBIKH,



CHUCTEMATU3UPYIOTCA U O0O0OIAIOTCS CBEACHHUS O MPEOOPa30BAaHUAX BBIPAKEHUN M PEIICHUH
YPaBHEHHUHU.

Haxoxaenue 3HaueHU YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUN J1a€T BO3MOKHOCTh TTOBTOPUTH
C YydYallUMHCS TpaBuja JEHCTBUM C palMOHAIbHBIMU YHCIAMUA. YMEHHUS BBINOIHAThH
apudmeTnyeckue NEHCTBUS C pallMOHAIBHBIMU YUCIIAMU SIBJISIFOTCSI OTIOPHBIMU ISl BCETO Kypca
anreOpel. CreayeT BBIICHUTb, HAaCKOJIBKO IPOYHO OBJIAJENM MMM Yy4alluecs, U B ciydae
HEO0OXOJIMMOCTH OPraHMW30BaTh IOBTOPEHHUE C LENbI0 JIMKBHUJAIMU BBISBICHHBIX IMPOOEIIOB.
Pa3BuTHIO HABBIKOB BBIUMCIEHUH JTOJKHO YJIEISITHCS CEPhE3HOE BHUMAHKE U B JJaIbHEHILIEM NIpU
W3YYEHHUH JPYTUX TeM Kypca anreOphl.

B cBs3u ¢ paccMOTpeHHEM BONpOCa O CPAaBHEHUU 3HAUEHUH BBIPAXKEHHM pacIIUpSIOTCS
CBEZICHHS O HEPABEHCTBAX: BBOAATCA 3HAKM > M < JAETCs MOHATHE O IBOWHBIX HEPABEHCTBAX.

IIpu paccmoTpennn npeoOpa3oBaHUil BbIpaKeHUH (HOpMaAIbHO-ONIEPATUBHBIE yMEHUS
OCTal0TCA Ha TOM, )K€ YPOBHE, yuallrecs MoJHUMAIOTCS Ha HOBYIO CTYIICHb B OBJIaJICHUU TEOPHUEII.
BBoasATCS NOHATHUSL «TOKIECTBEHHO pPAaBHBIE BBIPAKEHUSA», «TOXKIECTBO», «TOXKIECTBEHHOE
peoOpa3oBaHUe BBIPAKECHUID», COJEP)KAHHE KOTOPBIX OyIeT IOCTOSHHO pPacKpbIBaThCA U
yIIIyOnsAThCS TPH HM3YYCHWH NpeoOpa3oBaHUMl pa3iMyHBIX ajIreOpanyuecKuX BBIPAKCHUH.
[TomuepkuBaeTcs, YTO OCHOBY TOXKIECTBEHHBIX MpeoOpa3oBaHUil COCTABISAIOT CBOICTBa
JEWCTBUI HAJl YACIIAMH.

YcunuBaercs pojb TEOPETHUUYECKUX CBEACHUN MpPHU paccMOTpeHuH ypaBHeHUU. C 1enbro
o0ecreYeHrs OCO3HAHHOTO BOCIIPHUATHUS YUAIIMMUCS aITOPUTMOB PEIICHHS yPAaBHEHUN BBOJUTCS
BCIIOMOTaTeNbHOE MOHATHE PABHOCUIBHOCTH YpaBHEHHH, (DOPMYIUPYIOTCS U Pa3bACHSAIOTCS Ha
KOHKPETHBIX IPUMEPAX CBOMCTBA PaBHOCUIBHOCTU.  JlaeTcs MOHATHE JIMHEHHOTO YpaBHEHUS U
HCCIIeyeTCsa BOIPOC O YHCIIE ero KOpHel. B cucteme ynpaxxHeHui oco0oe BHUMaHUeE yIenseTcs
PCLICHUIO YpaBHEHUI BUIa ax = Drpu pa3nuyHbIX 3Ha4eHusx a u b. [Ipomomkaercs pabdora 1o
(OpMUPOBAHUIO y YYaIIMXCS YMEHHUS HCIIOJIb30BATh ammapaT ypaBHEHUN KakK CpPEACTBO LIS
pellIeHNs TEKCTOBBIX 33/1a4. Y POBEHb CI0KHOCTH 3a/1a4 3/IECh OCTAETCS TAKUM K€, KaK B 6 Kjacce.

W3ydeHue TeMbl 3aBepIIaeTCsi 03HAKOMJICHHEM YYaIUXCsl C IPOCTEHIINMU CTaTUCTUYECKUMU
XapaKTePUCTHUKAMU: CPEAHUM apu(PMETUYECKHUMH, MOAOH, MEIMAHOW, pa3MaxoM. YUaliuecs
JOJKHBI YMETh UCIOJB30BaTh 3TU XapaKTEPUCTHKU Ul aHAlW3a pAda JAaHHBIX B HECIOMKHBIX
CUTYaIUsIX.

2. OyHKUMHU

dyHK1MA, 007acTh onpeneneHus GyHKIUU. Beraucnenue 3HaueHuid GyHKIUU 10 GopMyIie.
I'paduk pynkuuu. [psmas mpomopiuoHanbHOCT U ee rpaduk. JluHelHas (GyHKIUS U ee
rpaduk.

OcHoBHas 1edb - O3HAKOMHUTH YUYalIUXCS C BaXKHEUIIMMH (DYHKIHMOHATIBHBIMU
MOHATUSIMU U € TpapuKaMu IPSIMON PONOPLIUOHATIBHOCTH U IMHEHHON (QyHKIIUHU OOIIEro BUJA.

JanHas TeMa SBISETCS HA4yalbHBIM DJTalloOM B CHCTEMaTHYecKo (DYyHKIMOHAIBHOM
MO/ATOTOBKE y4allMXcs. 37ech BBOJSATCS TakKMe MOHATHS, KaK (PyHKUHUS, apryMeHT, 00JjacTb
onpexneneHus: pyHkuuu, rpaduk ¢GyHKuu. OYHKIMS TpPaKTyeTcss KakK 3aBUCHMOCTb OJTHOM
MEepEMEHHON OT Apyrod. Yyamuecs Mojy4yaroT TEepBO€ MPEACTaBIEHHWE O CIocobax 3agaHus
¢byakuu. B nmaHHOW Teme HauMHaeTcss paboTra To (OPMUPOBAHMIO Y YYALIUXCS YMEHMIHA
HaXOJUTb 10 (hopmyIie 3HaueHHe QYHKIUHU 110 U3BECTHOMY 3HAUEHUIO apIyMEHTA, BBIIOJIHSATE TY
ke 3a/1auy Mo rpaduKy U pemaTh 1o rpaduky oOpaTHyIo 3a1ady.

OyHKIMOHAIbHBIE TOHATUS MOJYYalOT CBOK KOHKPETH3ALUIO0 NpPU W3YYEHUU JHMHEHHOMN
(YHKIIUU U €€ YaCTHOTO BHUJA — MIPSIMON MPOMOPIHOHATBHOCTH. YMEHHSI CTPOUTh U YUTATh
rpaduky 3TuX QYHKIUN MIHPOKO UCHOIB3YIOTCS KaKk B CaMOM Kypce airedphl, Tak U B Kypcax
reoMeTpur U (QU3MKU. Yyalmmecs JOKHBI MOHUMAaTh, KaK BIHUSAET 3HAK Kod(duireHta Ha
pacmnosokeHne B KOOPMHATHOM IIOCKOCTH Tpaduka GpyHkiun y = Kx, riae k#0, kak 3aBUCHT OT
3HaueHui Ku bB3anmuoe pacrnonoxxenne rpadukoB AByx GyHKiuil Buaay = kx +b

dopmupoBaHue Bcex PyHKIIMOHAIBHBIX TOHATUH U BEIPa0OTKAa COOTBETCTBYIOIINX HABHIKOB,
a TaKkXKe HU3YYeHHE KOHKPETHBIX (PYHKIMHA COMPOBOXKIAIOTCA PACCMOTPEHHEM MPHUMEPOB
peabHBIX 3aBUCUMOCTEH MEXIy BEIMYMHAMHU, YTO CIIOCOOCTBYET YCHUJICHHIO HPUKIIAJHON
HaIpaBJIEHHOCTH Kypca ajareopsl.

3. CreneHb ¢ HATYpaJbHBIM MOKa3aTeJeM



CTeneHb ¢ HATypalbHBIM MOKA3aTeNleM  ee cBoiicTBa. OnHouneH. OYHKINK y = X2, y = X°n

uX rpauku.

OcHOoBHas 1enp — BBIPAOOTaTh yMEHHE BBINOJHATH ACHCTBUS HAJ CTENEHSIMH C
HaTYpaJbHBIMH [TOKa3aTeNIMU.

B nmanHOil Teme naercst ompeleieHHE CTENEeHH C HaTypalbHBIM IOKaszateneM. B kypce
MaTeMaTHKH 6 KJlacca yJaluecs YK€ BCTPEeYalluCh C IPUMEpPaMH BO3BEICHHSI YUCEN B CTEIICHb.
B cBs3u C BeIYMCIIEHHEM 3HAYCHUI CTENICHH B 7 KJIAcCe JACTCs MPEACTABICHUE O HAXOXKICHUH
3HAYEHUH CTENEHH C TOMOIIBI0 KaJIbKylsiTopa. PaccmMaTpuBaroTCst CBOMCTBAa CTENEHU C
HaTypalbHBIM IOKa3areneM. Ha npumepe mokaszatenncra cBoiicts a™ ¢ a" = a™™" | a™ : a" =a™
"rme m>n, (aM)" = a™, (ab)" = a"b"yuammecs BrepBbIE 3HAKOMSTCS C JI0KA3aTEIbCTBAMH,
IPOBOAMMBIMH Ha alreOpandeckoM MaTepuaie. YKa3aHHbIE CBOMCTBA CTEICHU C HATypabHBIM
MoKa3aTejeM HaxOIT MPUMEHEHUE IIPU YMHOKEHUH OJJHOUWJICHOB U BO3BEIACHUU OJHOUYICHOB B
crenenb. [Ipyn HaxoXneHNM 3HAYEHUH BBIPAKEHHH, COACP)KAIIMX CTENEHH, 0c000e BHUMAHUE
cieyeT oOpaTUTh Ha OPSAOK IEHCTBUH.

Paccmotpenue dyHkumii y = x% y = x3mo3BosiseT NpooKuTh paboTy 10 (OPMUPOBAHHUIO
yMEHUH CTpOUTh M uuTaTh rpadpuku (yHxnumii. BaxkHo oOpaTUTh BHHMaHUE YYalIUXCs Ha
ocobenHocTH rpaduka GyHKIMH y = X © rpaduK OPOXOUT Yepe3 Hadyaao KOOpAuHat, och Oy
SBIISIETCS €r0 OChI0 CHMMETPUH, TpaUK pacioioKeH B BEPXHEH MOIYITIOCKOCTH.

VMenue crpouth rpadukd GYHKIMH y = X°H y = X HCIONB3yeTcs sl O3HAKOMICHHS
YUYaAIIUXCS ¢ TpapUUECKUM CIIOCOOOM peIIeHus] ypaBHEHUH.

4. MHoOro4/eHsnl

Muorounen. CiioxeHue, BHIYUTaHUE U YMHOKEHHE MHOTOWIEHOB. Pa3noykeHre MHOTOYJICHOB
Ha MHOYKHTEITH.

OcHOBHas 1eJb — BBIPA0OTaTh YMEHHE BBIMIOJIHATH CIIOKEHHUE, BEIYUTAHNE, YMHOKCHHE
MHOTOWICHOB U Pa3JI0’KCHHE MHOTOUYJICHOB Ha MHOKUTEJIH.

Jannas Tema urpaetr (QyHZaMEHTAIBHYIO POJb B (OPMUPOBAHMM YMEHHS BBITIOIHSITH
TOX/IECTBEHHbIE TpeoOpa3oBaHus anreOpandyeckux BbeIpaxeHuil. dopmupyemble 31ech
(dbopManpHO-OTIEpaTUBHBIE YMEHHS SBISIOTCS OMOPHBIMH TpPHU HM3YyYCHHUU JCHCTBHHA C
palMOHAIBHBIME APOOSMHU, KOPHSMH, CTETICHSIMH C PAllHOHAJIbHBIMU TTIOKA3aTEIISIMU.

W3yueHre TeMbl HAYMHAETCS C BBEACHHUS MOHITHH MHOTOWIEHA, CTAaHAAPTHOTO BHUA
MHOTIO4JIEHa, CTENeHH MHOoroujeHa. OCHOBHOE MECTO B 3TOW TeM€ 3aHUMAIOT AJITOPUTMBI
JIEWCTBUH C MHOTOWICHAMH - CJOXCHHE, BBIYMTAHUE M YMHOXXEHHUE. YdJamuecs TOJDKHBI
MIOHUMAaTh, YTO CYMMY, Pa3HOCTb, ITPOU3BEJCHHE MHOTOUYIEHOB BCErJa MOXHO MPEJICTaBUThH B
BUJIC MHOTOWICHA. J[eCTBUS CIIOKEHUS, BBIYUTAHUS U YMHOXKEHHSI MHOTOYJICHOB BBICTYIIAIOT
KaK COCTaBHOM KOMIIOHEHT B 3aJlaHHSAX Ha IpeoOpa3oBaHMs LeENbIX BblpakeHui. [loaTomy
HEIeNIeco00pa3HO MEPEXOANTh K KOMOMHUPOBAHHBIM 33/IaHUSIM TIPEXK/IE, YeM YCBOCHBI OCHOBHBIC
QJITOPUTMBI.

Cepbe3Hoe BHUMaHHE B OTOH TeMe YIENSIeTCsl pa3ioKeHHUI0 MHOTOYWICHOB Ha MHOXKUTEIH C
MIOMOIIbI0 BBIHECEHUS 3a CKOOKM OOIEro MHOXHTEIS M C TOMOUIbI0 TPYNIUPOBKH.
CootBercTBylONIME MPeoOpa3oBaHUs HAXOAT IIMPOKOE IPUMEHEHHE KaK B Kypce 7 Kiacca, Tak
U B MOCIIEAYIOMIUX Kypcax, OCOOEHHO B JIEMCTBUAX C PAllMOHAIBHBIMU APOOSMH.

B nmanHO# Teme ydamiuecss BCTPEUaAIOTCS ¢ MPUMEPaMHU HCIIOJIB30BAHUS PAacCMaTPUBAEMBIX
npeoOpa3oBaHuil MPU PEIICHUH pa3HOOOPa3HBIX 33/1a4, B YACTHOCTH IPH PEIICHUH YPAaBHEHHH.
OT0 MO3BOJISIET B XOJI€ U3YUEHHSI TEMBI TPOJIOJIKHUTH paboTy 10 GOPMHUPOBAHUIO YMEHUS pelIaTh
ypaBHEHHMS, a TaKXKe PelIaTh 33Ja4ll METOJOM COCTaBJICHMs ypaBHEHUH. B umcio ynpaxHeHui
BKITIOYAFOTCSI HECTIOXKHBIE 33/IaHUS Ha JIOKA3aTeIbCTBO TOKIECTBA.

3

5. ®opmyJibl COKPAILIEHHOT0 YMHOKEHHUS

®opmyisl (a £ b)?= a? + 2ab + b?, (a + b)®=a® + 3ab + 3ab? + b®, (a £ b) (a+ab + b?) =a% +
b3. TIpumenenne GopMyIT COKPAIIEHHOTO YMHOMKEHHS B TIPE0OPAa30BaHMSIX BHIPAKEHHIA.

OcHoBHas 11eJ1b — BBIPA0dOTaTh yMEHHE MPUMEHSTH (POPMYJIbI COKPAIIEHHOT'O YMHOXKEHUS

B INPeoOpa30BaHUAX IENBIX BHIPAKEHUH B MHOTOWIEHHI W B Pa3I0OKCHWH MHOTOWICHOB Ha
MHOXHTEJIH.

B nanHoil Teme nmpogomxkaerca padota no GOPMUPOBAHUIO Y YHALIUXCS YMEHHUS BBITOIHSTD
TOXIECTBEHHbIE MPeoOpa30BaHus LENbIX BhIpakeHUH. OCHOBHOE BHHUMAaHUE B TeMe yAesseTcs



dopmynam (a - b) (a+b) =a?- b2, (a + b)>=a? ++ 2ab + b?. Yuammecs 10KHBI 3HATH 9TH HOPMYITBI
Y COOTBETCTBYIOIINE CJIOBECHBIE (POPMYIMPOBKH, YMETh IPUMEHSTh X KaK «CJIEBA HAIIPaBO», TAK
U «CIIpaBa HaJIEBOY.

Hapsiy ¢ yKa3aHHBIMH paccMaTpUBaIOTCs Takke dhopmyis (a  b)3 = a® + 32 + 3ab? + b1, a°
+ b® = (a + b) (a’tab + b?). OxHAKO OHM HAXOIAT MEHbIIEe IPUMEHEHUE B Kypce, O3TOMY He
CJIeTyeT UBIUIIIHE YBJIEKAThCSI BHIIIOJHEHUEM YIIPA)KHEHUH Ha X UCIOJIb30BaHUE.

B 3akmouynTenhbHON YacTH TEMBlI PACCMATPHBAETCS NPUMEHEHUE PpaA3IMYHBIX I[PHEMOB
Pa3ioKEeHUsT MHOTOWJICHOB HAa MHOXXHUTEJIHM, a TaKXKE HCIOJIb30BaHUE NMPEOOPa30BaHMM IIEJIbIX
BBIPQ)XEHUH JUISI peIlICHHUs IIMPOKOTO KpyTa 3a1a4.

6. CucreMbl JJMHEHHBIX yPABHEHU

Cucrema ypaBHeHuil. PenieHue cucteMsl IByX JMHENHBIX YPABHEHUH € JBYMsI IEPEMEHHBIMU
U €ro reoMeTpuieckasi MHTeprperanus. PemeHue TeKCTOBBIX 3a]1a4 METOJ0OM COCTABIICHUS CUCTEM
YpaBHEHUH.

OcHoBHasi 1edb - O3HAKOMHUTH YYalllUXCsl CO CIIOCOOOM pEIICHHUS CHCTEM JIMHEHHBIX
ypaBHEHHH C JBYMs IEPEMEHHBIMH, BBIPA0OTaTh yMEHHE peIlaTh CHCTEMbl YpaBHEHHHA H
MIPUMEHSTh UX MPU PEUICHUH TEKCTOBBIX 3a/1au.

N3ydenue cucreM ypaBHEHUH pacrpejaensercss Mexay kKypcamu 7 u 9 knaccoB. B 7 kiacce
BBOJIUTCSI MIOHSATUE CUCTEMBI U PACCMATPUBAIOTCSI CUCTEMBI JINHEHHBIX YPAaBHEHUH.

W3noxeHne HaYUMHACTCS C BBEJCHHS MIOHATHS «JIMHEHHOE YPaBHEHUE C ABYMS IEPEMEHHBIMI.
B cucremy ynpakHeHUH BKIIOYAIOTCS HECIOKHBIE 3aJaHHsI HA PellieHUe JIMHEWHBIX YPaBHEHUH C
JBYMS TIEDEMEHHBIMHU B TIEJIBIX YUCIIAX.

dopmupyeTcss yMeHHE CTPOMTh rpaduk ypaBHeHus a + Dy = ¢, rme a #0 win b #0, npu
pa3UuHBIX 3HA4YCHUsX a, b, c. BBeneHue rpaduyeckux oOpa3oB JaeT BO3MOXKHOCTh HATJISTHO
UCCIIEIOBaTh BOIPOC O YHUCIE PEIICHUH CHCTEMBl JBYX JIMHEWHBIX YypaBHEHUH C JBYyMs
NepPEMEHHBIMH.

OcHOBHOE MeCTO B JaHHON TeMe 3aHHMAaeT M3yueHHUE alTOPUTMOB PEIEHUs CHUCTEM IBYX
JMHEWHBIX YpaBHEHHH C JBYMsI IEPEMEHHBIMHU CIIOCOOOM IOACTAHOBKH U CIIOCOOOM CIIOKEHHSL.
BBenenue cucreM MO3BOJSET 3HAYUTENBHO PACIIUPUTH KPYr TEKCTOBBIX 3a/lady, PelIaeMbIX C
MIOMOLIBIO amnmnapara ajireopsl. [[puMeHeHne cucTeM yrpouiaeT npouecc nepeBojia JaHHbIX 3aJa4u
C 0OBIYHOTO SA3bIKA Ha A3bIK YPaBHEHUH.
7.J1oBTOpEHME

IT'EOMETPHA 7 kaace

1.HayanbHbIe reoMeTpHYeCKUe CBeACHUS

[Tpocreiimme reomerpuyeckre (GUIypbl: MpsMas, TOYKa, OTPE30K, Jyd, yroia. Ilonsrtue
paBeHCcTBa reoMeTpudeckux puryp. CpaBHEHHE OTPE3KOB U YIJIOB. VI3MepeHue oTpe3KoB, IITHHA
oTrpe3ka. M3mepenue yrios, rpaaycHas Mepa yria. CMEXHbBIE M BEPTUKAJIBHBIE YIJIBI, HX
cBolicTBa. [lepnenauKkynsapHsIe IpsMBIE.

OcHoénas yenrb — CUCTEMATU3UPOBATh 3HAHUS y4YalUXCS O MPOCTEHIINX IE€OMETPUUYECKUX
¢durypax u ux cBOICTBax; BBECTU IIOHATHE PaBEHCTBA (Uryp.

B JAHHOM TeMe BBOJIATCS OCHOBHBIE T€OMETPUUECKHUE MTOHATUSA U CBOMCTBA MIPOCTEUILINX
reoMeTpUUYECKUX (Uryp Ha OCHOBE HArJISAHBIX IPEICTaBICHUM ydaluxcs ImyTeM 00O0OIIeHHUs
OYEBHJIHBIX WJIM U3BECTHBIX M3 Kypca MaTeMaTUKU |—O KJIACCOB reOMETpPHUYECKUX (PAKTOB.
[lonsiTe akcHOMBl Ha HadyalbHOM JTame OOydeHHs HE BBOJUTCSH, U CaMH aKCHOMBI HeE
dopmynupyroTcs B ABHOM Bujae. HeoOXoaumble MCXOJHBIE MOJOXKEHHUs, HA OCHOBE KOTOPBIX
M3Y4aloTCsl CBOWCTBA TIeOMETpUUYECKUX (UTyp, TPUBOAITCA B ONMUCATENbHON  (opme.
[IpyHIMNHMATBPHEIM MOMEHTOM [JAaHHOW TEMBI SBISIETCS BBEACHHME IOHATHS  pPaBEHCTBA
F€OMETPUYECKHUX ¢buryp Ha OCHOBE HarJISIIHOTO
NOHATHSL  HajokeHus. OIlpeneneHHOe BHUMAaHUE JIOJDKHO — YAEHATbCA  IPAKTHUYECKUM
MIPUIIOKEHUSAM F€OMETPUUECKUX ITOHATHMN.

2.TpeyrojibHuKH

Tpeyronenuk. [Ipu3Haku paBeHCTBA TpEeyroiabHUKOB. llepnenaukymnsap k npsamon. Mennansl,
OMCCEKTPUCHI U BBICOTHI TpeyrojbHUKa. PaBHOOEAPEHHBII TPEYTOJIBHUK U €r0 CBOMCTBA. 3a/aun
Ha ITOCTPOEHNE C TOMOIIBIO [IUPKYJIS U TUHEHKH.




OchosHas yenb — BBECTH IOHATHE TEOPEMBI; BBIPAOOTaTh YMEHUE JOKa3bIBaTh PABEHCTBO
TPEYrOJIbHUKOB C IIOMOILBI) M3Y4EHHBIX I[PHU3HAKOB; BBECTM HOBBIM KjacCc 3aJad — Ha
IIOCTPOCHHE C TIOMOIIBIO IUPKYJIA U TUHEUKH.

[Tpu3HaKkK paBeHCTBA TPEYTOJIbLHUKOB SBISIIOTCS OCHOBHBIM Pa0OYMM anmnapaToM BCEro Kypca
reomeTpuu. Jloka3zaTenbcTBO OOJIBIIEH YacTH TEOPEM Kypca M TaKKe pelIeHHe MHOTHX 3a/1ad
MPOBOJUTCS TO CJEIYIOmEH cXeMe: MOMUCK PaBHBIX TPEYroJbHUKOB — OOOCHOBaHHE HX
paBEeHCTBAa C IIOMOIIBKD KAaKOTO-TO IpPU3HAKA — CIEICTBHUS, BBITCKAIOIIME W3 PaBEHCTBA
TPEYroJILHUKOB. [IpuMeHeHne IPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB IIPU PELICHUH 3a/1ad JacT
BO3MOXXHOCTb IIOCTEIICHHO HAKAILIMBaTh ONBIT IPOBEIEHUS 0Ka3aTeIbHBIX paccyxaeHui. Ha
HayaJlbHOM JTalle HW3y4YeHUs M IPUMEHEHUs I[PU3HAKOB PABEHCTBA TPEYrOJbHUKOB
11€J1ec000pa3HO UCMOIb30BaTh 331a4K ¢ TOTOBBIMU YEPTEKaAMH.

3.I1apannenbHble NpsiMbIe

[IpusHaky mnapauIeNnbHOCTH MHPSAMBIX. AKCHOMa IapajiesbHbIX HIpAMbIX. CBolcTBa
MapaJUICIbHBIX MPSAMBIX.

OcHoénas yenb — BBECTH OJJHO U3 BAXKHEUINUX IIOHATUN — MOHITHE MapaJlIEIbHBIX IIPSIMBIX;
JaTh NIEPBOE MPECTABIEHUE 00 akcHMOMaxX M aKCHOMAaTHMYECKOM METO/€ B I€OMETPUH; BBECTU
aKCUOMY IIapaJuIECIIbHBIX IPAMBIX.

[Ipu3Haky u cBOMCTBA MapajuIeIbHBIX IPSIMbIX, CBA3aHHBIE C YIJIaMU, OOpa30BaHHBIMH NPU
IepeceuyeHN  JIByX  MpsSIMbIX  CeKylled  (HakpecT  JeXalluMH, OJAHOCTOPOHHHMMHU,
COOTBETCTBEHHBIMH), IIMUPOKO MCIIONB3YIOTCS B JaJIbHEHIIEM IPU U3YYEHUH YEThIPEXYTroIbHU-
KOB, I10/I00HBIX TPEYTOJIbHUKOB, NP PEILICHUH 33]]ay, a TAK)KE B Kypce CTEPEOMETPHH.

4.CooTHOLIEHNS MEKAY CTOPOHAMHU U YIVIAMHU TPeYroJlbHUKA

Cymma yriioB TpeyrosibHMKa. COOTHOLIEHME MEXAY CTOPOHAMHUHU YIVIAMU TPEYTOJIbHMKA.
HepasencrBo TpeyrosnbHuka. I[IpsAMOyronpHblE TpEyrolbHUKHM, HX CBOWCTBA M IIPU3HAKHU
paBeHCcTBa. PaccTossHME OT TOUKM 10 NpsMOM. PaccTosHMe MeXay NapalljielIbHBIMU IPSIMBIMH.
[TocTpoeHne TpeyroJbHUKA 110 TPEM JIEMEHTAM.

OcHoeénas yenb — pacCMOTPETh HOBBIE MHTEPECHBIE U BAJKHBIE CBOMCTBA TPEYTOJIBHUKOB.

B nanHOl Teme q0Ka3bIBAETCS OAHA U3 BAXKHEHUIIMX TEOPEM F€OMETPUU — TEOPEMA O CYMME
yrioB TpeyrosbHuka. OHa IMO3BOJIAET JaTh KJIACCU(UKALUIO TPEYrOJbHUKOB IO yIjlam
(OCTpOYTOJIbHBIN, PSIMOYTOJIbHBIH, TYIIOYTOJIbHBIN), @ TaKK€ YCTAHOBUTH HEKOTOPBIE CBOWMCTBA
U IIPU3HAKU PABEHCTBA IIPSIMOYIOJIBHBIX TPEYTOJIbHUKOB.

[IonsTHE paccTOsSHUA MEXAY MapauIeIbHBIMU NPSMBIMUA BBOJAMTCS HA OCHOBE JOKa3aHHOM
[IPEABAPUTEIIBHO TEOPEMBI O TOM, YTO BCE TOYKM KAKIOM M3 IBYX MAPAJUICIBHBIX NPAMBIX
paBHOYZaJIEHbl OT JpYrod MNpsMO. DTO MOHATHUE HUIPaeT BaXHYI poOJib, B YaCTHOCTH
HCIIONB3YETCS B 3a/1a4ax Ha MOCTPOCHHUE.

[Ipu pemennu 3a7a4 Ha MOCTPOEHHUE B 7 KJacce CIeAYET OrPAHUYUTHCS TOJIbKO BBIITOJIHEHUEM
U ONMCAaHUEM IOCTPOEHUS MCKOMOW (QUrypbl. B OTAENBHBIX CllydasX MOXHO NPOBECTH YCTHO
AHAJIM3 U JI0Ka3aTeJIbCTBO, @ JJIEMEHThI MCCIEAOBAaHUsS JOJKHBI IPUCYTCTBOBATH JIMIIb TOT/A,
KOTJ]a 3TO OTOBOPEHO YCIOBUEM 3aJauH.

S.IloBTOpeHue
Ocnosnas yenw. I10BTOpUTH, 3aKpenuTh U 0000UMTH OCHOBHBIE 3YH, mosyueHHble B 7
KJIacce.

AJI'EBPA 8 kaacc

1. PanmonanbHbIe ApOOH

ParmonansHas 1po6b. OCHOBHOE CBOMCTBO JpoOH, cokpalieHue apodeit. ToxaecTBeHHbIE
MpeoOpa3oBaHus pallMOHAIBHBIX BbIpakeHU. DYyHKIUSA U ee rpaduk.

OcHoOBHas 1edb — BbIPA0OTaTh yMEHHUE BBINOJIHATH TOXAECTBEHHBIE MPEOOpPa3OBAHMS
palMOHAIBHBIX BBIPAKECHUM.

2. KBagpaTHble KOPpHH

[Tonste 06 uppanuoHanbHBIX uyuciaax. OOmmMe cBeAeHUS O JEWCTBUTENbHBIX YHCIAX.
KBanpartusiii kopeHb. [loHsATHE 0 HAXOXKIEHUU MPHUOIMKEHHOTO 3HAUYCHHS KBaPaTHOTO KOPHS.
CaoiicTBa KkBagpaTHIX KopHeH. [IpeoOpa3oBanust BbIpaXeHH, CoiepKalliuX KBaJpaTHbIE KOPHHU.
OyHKIMS ee CBOHWCTBA U rpaduk.



OcHOBHas 1Lelb — CHUCTEMAaTU3UPOBAaTh CBEACHUS O PALMOHAIBHBIX YHCIAX M JaTh
npencraBicHrne 00 HMppaIMoOHATBHBIX YHUCIAX, PACIIUPUB TEM CaMbBIM IOHSATHE O YHCIE;
BbIPa0OTaTh YMEHUE BHITIOJIHSATE IPEOOPa30BaHUsI BRIPAXKEHUI, COAEPKAIINX KBaJApaTHbIE KOPHHU.

3. KBagpaTHble ypaBHeHUs!

KBanpatHoe ypaBHenue. @opmyna KOpHEM KBaJApaTHOro ypaBHEHHs. PemieHue
palMOHANBHBIX YypaBHEHUW. PemieHue 3anay, NPUBOIANIMX K KBAJAPATHBIM YpaBHEHUSIM U
MIPOCTEUIINM PallOHAIBHBIM YPABHEHUSM.

OcHoBHas 11eJ1b — BbIpa0OTaTh YMEHHUsS pellaTh KBaJpaTHbIE YpaBHEHUS U IpOCTeHIne
palMOHAIbHbIE YPABHEHUS U IPUMEHSATh UX K PEILICHUIO 33]1a4.

B navane TeMbl pUBOASATCS MPUMEPHI PEIICHUS HETIOIHBIX KBAJIPaTHBIX YpaBHEHUU. DTOT
Marepuai CUCTeMaTU3upyeTcs. PaccMaTpuBaroOTCs alropuTMbI PELLIEHHS] HEMTOJIHBIX KBAJAPATHBIX
YPaBHEHUH Pa3jIM4HOrO BUJA.

4. HepaBeHcTBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA. [lO0WIEHHOE CIIOKEHHE U YMHOMXEHHE UYHCIIOBBIX
HepaBeHCTB. llorpemHocTs ¥ TOYHOCTH NpuONMXKeHHUS. JIMHelHble HepaBeHCTBa C OJHOM
IEPEMEHHOM U UX CUCTEMBI.

OcHOBHas 1e/Ib — O3HAKOMHUTH Y4YalIUMXCs C HNPUMEHEHUEM HEPABEHCTB ISl OLICHKU
3HAUEHUN BBIPAKEHUM, BbIPAOOTATh YMEHHE pellaTh JIMHEHHbIE HEPaBEHCTBA C OJHOU
MIEPEMEHHON U UX CUCTEMBI.

5. CreneHb ¢ HeJIbIM NOKa3aTeJeM. JJIeMeHThI CTATUCTHKH

Crernens ¢ 1eNbIM MTOKa3aTeseM U ee cBoiicTBa. CtanaapTHbINA BuI yucina. [IpubnrkeHHblit
BBIYMCIICHHS.

OcHoBHasl 11e71b — BBIpa00TaTh YMEHHE IPUMEHSTh CBOMCTBA CTETIEHH C LEJBIM IT0Ka3aTeIeM
B BBIYUCIICHUSX U PE0OPa30OBaAHUSX.

6. IloBTOpeHnue

T'EOMETPUSI 8 kiaacc

YerbIpexyrobHUKH

MHOTroyroiabHHUK, BBITYKJIbIH MHOTOYTOJIBHUK, YeThIpexyrojpHUK. Ilapamnenorpamm, ero
cBoiicTBa M npusHaku. Tpameuus. IlpsMoyronbHuk, poM0, KBajapar, ux cBoiictBa. OceBas U
LEHTPaJIbHAsi CUMMETPHUH.

Ocnosnas yenb — W3y4UTh HauOojiee BaKHbIE BUIBI YETHIPEXYTOJbHUKOB —
napajuiesiorpamMmm, NpsIMOYrojbHUK, pOMO, KBaJpat, TpareLuto; 1aTh IpeICTaBIeHuEe O QUrypax,
00J1aJaroIMX OCEBOM MITM LIEHTPAIbHON CUMMETPHEH.

Jloka3zaTenbcTBa OOJIBIIMHCTBA TEOPEM JAHHOW TEMbI U PEIIeHUs MHOTHX 3a/1ad IPOBOASITCS
C TMOMOIIBIO NPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, IOATOMY IIOJIE€3HO UX IOBTOPUTH B HayaJe
W3Y4YEHUS TEMBI.

OceBas M LEeHTpalbHAs CUMMETPUU BBOJAATCSA HE Kak MpeoOpa3zoBaHME IIOCKOCTH, a Kak
CBOMCTBa TreOMETPUYECKHX (UTYp, B YACTHOCTU YETHIPEXYrOJbHUKOB. PaccMoTpeHHe 3TuX
MOHATUM KaK JABM>KEHUH TUNIOCKOCTH COCTOUTCS B 9 Kilacce.

ILnomans

[lonsaTe nnom@aaun MHOroyroiapHuka. Ilnomanu npsMoyrosnbHHKa, MapaienorpaMmma,
TpeyrojbHuKa, Tpanenuu. Teopema Iludaropa.

OcnosHas yenb — PaACIIUPUTh U YIIYyOUTH MONyYeHHbIE B 5—6 Kilaccax NpeicTaBICHUs
ydamuxcss 00 U3MEpPEeHUM U BbIYHUCICHUM IUIOIIAJeH; BbIBECTH (OpMYJbl IUIOIMIAAEH
MIPSIMOYTOJIBHMKA, IapajljiesiorpaMma, TPEYrojibHUKA, TpaneluH; J0Ka3aTbh OJHY W3 IJIABHBIX
TeopeM reomeTpun — Teopemy [lugaropa.

BeiBog ¢GopMyn s BBIUMCIICHHS IUIOMIAJEH MPSMOYTOJIbHUKA, MapajiesiorpaMMma,
TpPEeYrojbHUKA, Tpalelud OCHOBBIBAETCS Ha JIBYX OCHOBHBIX CBOMCTBaXx IUIOIIAJEH, KOTOpbIE
MIPUHUMAIOTCS UCXOMSI U3 HArTIAAHBIX MPEICTABICHHH, a TaKkKe Ha (popMylie TUIOIAAN KBaipaTa,
000CHOBaHHE KOTOPOH He SIBJIsIETCs 00s13aTeNIbHBIM JUISl yJaIluXxcsl.

HeTpaauumoHHOM 17151 IMIKOJIBHOTO Kypca SBIsieTCs TeopemMa 00 OTHOIICHUH IUIoIaaen
TPEYroJbHUKOB, UMEIOUIMX MO0 paBHOMY yriy. OHa MO3BOJSET B JaJIbHEHIIEM JaTh MPOCTOE



JI0Ka3aTeNIbCTBO MPU3HAKOB MOJ00US TPEYroJbHUKOB. B 3TOM COCTOMT OJHO M3 MPEUMYILIECTB,
00yCJIOBJICHHBIX paHHUM BBEJCHUEM MOHSATHS IJIOIIA H.

HoxazarenbcTBo TeopeMbl [Indaropa ocHOBBIBaeTCS Ha CBOMCTBaxX Iiomanei u dopmyrax
JUIS TUTOINAZIeH KBaJapara U MpsSMOYTOJIbHUKA. Jl0Ka3bIBaeTCs TaKkKe TeopeMa, o0paTHast Teopeme
[Tudaropa.

ITopo0HBIE TPEYroJIbHUKH

[Tono6ubie TpeyronpHuku. IlpusHaku mogoOusi TpeyroabHUKOB. [IpuMeHeHHe Mmomodus K
JI0Ka3aTeNIbCTBY TEOpPEM M penieHuto 3anad. CHHyc, KOCMHYC M TaHI€HC OCTpOro yria
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OchosHasi yenrb — BBECTH TOHSATHE IMOJOOHBIX TPEYrOJbHHKOB; PAaCCMOTPETh MPU3HAKH
Mo00UsI TPEYroJIbHUKOB M WX MPUMEHEHHMs, CAeNaTh MEPBBIA IIar B OCBOCHHUH Yy4YallUMHCS
TPUTOHOMETPUYECKOTO amnmapara reOMETpHH.

Omnpenenenne noJoOHBIX TPEYTroOJbHUKOB JAa€TCs HE HA OCHOBE IpeoOpazoBaHus Moaodus, a
4yepe3 paBeHCTBO YIVIOB U PONOPLUOHAIBHOCTh CXOACTBEHHBIX CTOPOH.

[Tpu3Haku 1momo6usi TPEYroJbHUKOB JOKA3bIBAIOTCS C MOMOIIBIO TEOPEMbl 00 OTHOIIEHUU
IJIOIIAEH TPEYTOJIbHUKOB, UMEIOIIUX [10 PABHOMY YIIIY.

Ha ocHoBe mpu3HakoB MogoOHs T0Ka3bIBaeTCsl TEOpeMa O CPeAHEH JMHHUHM TPEYrojbHUKA,
YTBEPKICHUE O TOYKE IIEPECEUCHUs] MEIMaH TPEYrOJbHUKA, a TAKXKE JBAa YTBEPXKICHHUS O
MPONOPLUMOHANBHBIX OTpPE3Kax B MPSMOYTrOJIbHOM TpeyroibHuke. JlaeTcs mpenacraBieHUE O
METOe MO00uS B 3a/1a4ax Ha OCTPOCHHUE.

B 3akitoueHne TeMbl BBOJATCS 3JIEMEHTHI TPUTOHOMETPUM — CHUHYC, KOCUHYC U TaHI'EHC
OCTPOTO yIja NPsIMOYTIOJBHOIO TPEYrOJIbHUKA.

OxkpyxHOCTH

BzaumHoe pacnionoxeHnue npsiMoil 1 OKpyHocTH. KacarenbHas K OKpYKHOCTH, €€ CBOMCTBO
u npusHak. l{eHTpanbHble U BOUCaHHBIE YIibl. YeTblpe 3amMedaresbHble TOYKU TPEYroJbHUKA.
Brucannas u onucaHHas OKPYKHOCTH.

OcHognas yenp — pacHIUPUTh CBEACHHUS 00 OKPYKHOCTH, MOJY4YCHHbIE ydauuMucs B 7
KJIacce; U3YYUTh HOBBIE (PaKTHI, CBI3aHHBIE C OKPYKHOCTBIO; TO3HAKOMUTH YYAIITUXCS C YETHIPHMS
3aMeydaTesbHbIMU TOUKaMH TPEYTrOJbHUKA.

B nmanHOI Teme BBOAMUTCS MHOI'O HOBBIX IIOHSTHH M PaCCMaTPHUBAETCS MHOIO yTBEPKIACHUM,
CBSI3aHHBIX C OKPYXHOCTBIO. Il UX YCBOEHHUS CJelyeT YAeIUTh OOJbIIoe BHUMAHNE PELICHHIO
3a/1a4.

VYTBepK/IE€HUST O TOYKE IEepecedyeHusi OUCCEKTPUC TPEYroNIbHUKA M TOYKE MepeceueHust
CEPEIMHHBIX NEPIICHIUKYIIIPOB K CTOPOHAM TPEYTOJbHUKA BBIBOJIATCS KaK CIEICTBUS U3 TEOPEM
O CBOMCTBaX OMCCEKTPHUCHI yIJla U CEPEAMHHOrO NMEepIEeHINKYIsApa K oTpe3Ky. Teopema o Touke
MepeceyeHs] BBICOT TPEYroJbHUKA (MM WX MPOJOJKEHMM) JIOKA3bIBAETCSI C IOMOIIBIO
YTBEPKIECHHS O TOUKE MIEPECEUEHUs] CEPEAUHHBIX ITEPIIEHIUKYIISPOB.

Hapsiny ¢ Teopemamu 06 OKpyKHOCTSX, BIMCAHHOM B TPEYTOJIbHUK M OITMCAHHOM OKOJIO HETO,
paccMaTpUBalOTCs CBOWCTBO CTOPOH OIMCAHHOIO YETBIPEXYIOJBHUKA WM CBOWCTBO YIJIOB
BIIMCAHHOTO YETHIPEX YT OJIbHUKA.

IloBTOpEHME
OcHosHas yenw. I1oBTOPUTD, 3aKpenuTh U 0000mUTh OcHOBHBIE 3Y H, mosyuenHsie B 8
KJ1acce.

AJITEBPA 9 kiaacc

PanmonanbHbIe HEPAaBCHCTBA U UX CUCTEMbI

JluneiiHble W KBaJpaTHblE HepaBeHCTBa (moBTopeHHe). PannoHanbHOe HepaBeHCTBO. Meron
HHTEPBAJIOB.

MHosxecTBa U ONepanyy HaJ HUMH.

Cucrema HepaBeHCTB. PerieHne cucteMbl HEpPaBEHCTB.

PammonanbHoe ypaBHEHHE C JByMsl NepeMeHHbIMU. Pemenue ypaBHenus p(x; y) = 0.
PaBHOCUIIbHBIE ypaBHEHUS ¢ IBYMsI IepeMeHHbIMU. DopMyIia pacCTOSHUS MEKTY IBYMSI TOUKAMHU
KOOPAMHATHOH muockocTH. I'paduk ypaBHenus (x - a)*> + (y — b)2 = r%. Cucrema ypaBHeHHii ¢



IBYyMs NEepeMeHHbIMH. Pemienue cuctembl ypaBHeHHH. HepaBeHCTBA U cHCTEMbl HEPABEHCTB C
JBYMSI IEPEMEHHBIMHU.

MeTtoapl pelieHus: CUCTEM ypaBHEHUU (METOJ MOACTaHOBKH, alredpandyeckoro CiIoKeHus,
BBE/ICHUS HOBBIX MTEPEMEHHBIX). PABHOCHIILHOCTH CUCTEM ypaBHEHMUIA.

CucreMbl ypaBHEHUN KaK MaTeMaTUYECKHE MOJEIN PEeabHbIX CUTYaIUH.

YuciioBbie PyHKIIUT

Oynknusa. HeszaBucumass mnepemeHHas. 3aBucumasi nepemeHHas. OOjacTh omnpenerncHus
¢ynkuuu. EctectBennas obmacte onpenenenus GpyHkuuu. O0iacTb 3HaYCHUN (QYHKINU.

Crnioco0bl 3a1anust GyHKIUY (aHATUTHYECKUH, TpadUUeCKHi, TAOTMYHBIN, CIIOBECHBIN).

CpoiictBa (QyHKUIMH (MOHOTOHHOCTb, OTPAaHHMYEHHOCTb, BBIMYKJIOCTh, HaWOOJbIIEE U
HauMeHblIlee 3HAYEHHNS, HeTPephIBHOCTE). Mccnenosanne ¢ynkumii: y = C, y = kX + m, y = kx?,
y=W\ y=ax’+bx +c

YerHble U HEYETHbIE (DYHKIMH. AJTOPUTM HCCIIEAOBAaHUS (YHKIHMU Ha YETHOCTH. | paduku
YEeTHOW M HEYETHOU (DYyHKITHIA.

Crenennas GyHKIUS C HaTypaJbHBIM IOKazareneMm, ee cBoiictBa u rpadux. CreneHHas
(GyHKIHUS C OTPUIIATETIBHBIM LIEJTBIM IT0KA3aTelIeM, €€ CBOWCTBA U TpaduK.

IIporpeccun

Yucnoas mnocnenoBaTeabHOCTh. CrocoObl 3aJaHMs 4YHCIIOBBIX IOCIIEA0BATENbHOCTEH
(aHaNUTUYECKUH, CIIOBECHBIN, peKyppeHTHBbIN). CBOICTBA YHCIIOBBIX MOCJIEA0BATENILHOCTEH.

Apudmernaeckas nporpeccus. Popmyna N-ro wiena. Popmyna CyMMbl YWICHOB KOHEUYHON
apupMeTHyecKol nporpeccuu. XapakTepucTU4eckoe CBOMCTBO.

I'eomerpuueckas nporpeccuda. @opmyna N-ro wieHa. PopMmysa CyMMbl WICHOB KOHEYHOM
reOMEeTPHUECKO Mporpeccun. XapakTepucTuueckoe cBoicTBo. [Iporpeccun m OGaHKOBCKHE
pacyeTsl.

TEOMETPUS 9 kiaacc

1. BekTopsl. MeToa KOOpaAMHAT

[Tonsitue BekTOpa. PaBeHCTBO BekTOpOB. CIlOKEHHE M BBIYUTAHME BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha uucio. Pa3joxeHue BEKTOpa 0 JBYM HEKOJUIMHEAapHBbIM BekTopaM. KoopauHaTel
BekTopa. [IpocTeiimne 3agaun B KoopAnHaTaxX. Y paBHEHUS OKPY>KHOCTH U npsMoi. [Ipumenenue
BEKTOPOB U KOOPIMHAT MPH PEIICHUH 3a/au.

OcHnosHas yenb — HAYYUTh YYALIUXCSA BBINOJHATH JEWCTBUS HAJ BEKTOpPaMH Kak
HaIpaBJIEHHBIMHU OTpPE3KaMH, YTO BaXKHO JJIs IPUMEHEHUsI BEKTOPOB B (PM3HKE; MMO3HAKOMUTH C
HCIIOJIb30BAaHUEM BEKTOPOB U METOZA KOOPAMHAT IPU PELIEHUH F€OMETPUUECKUX 3aad.

BexTop onpenensiercs Kak HallpaBJIEHHBIN OTPE30K U IEHCTBUS HaJ BEKTOPAMU BBOASTCS TaK,
Kak 3T0 MpuHATO B ¢usuke, T. E. kak melicTBUsA ¢ HampaBiIeHHBIMU OTpe3kamMu. OCHOBHOE
BHUMaHUE JOJKHO OBbITh YAENEHO BbIPAOOTKE YMEHHUU BBINOJHATH ONEPALUU HaJ BEKTOpPaMH
(ckmampiBaTh BEKTOPHI MO MpaBWJIaM TPEYrolibHUKA W TapajuieiorpaMma, CTPOUTH BEKTOP,
PaBHBIM PAa3HOCTH JIBYX JaHHBIX BEKTOPOB, & TaKK€ BEKTOp, PaBHBIM MPOM3BEIEHUIO JTAHHOTO
BEKTOpa Ha JAHHOE YHCJIO0).

Ha npumMepax noka3zbIBaeTcsi, Kak BEKTOPBI MOTYT IPUMEHSTHCS K PEIIEHUIO T€OMETPHUUECKHUX
3agad. JleMoHcTpupyercss 3QQPEeKTUBHOCTh MPUMEHEHUs (HOpMyJN Uil KOOPJAMHAT CEPEIHHbI
OTpe3Ka, PaCCTOSHUS MEXY ABYMS TOUKaMH, YPaBHEHUH OKPY>KHOCTU U MPSIMON B KOHKPETHBIX
TeOMETPHUECKUX 3aJladyax, TEM CaMbIM JAeTCsl MpEICTaBIeHUEe 00 M3Y4YEHUH T€OMETPUUYECKHUX
¢buryp ¢ moMouIbI0 METOI0B aNreOphl.

2. CooTHOmIEHHs1 MeXKIYy CTOpPOHAMH M YyIJlaMH TpeyroabHuka. CkansipHoe
NpousBe/ieHue BEeKTOPOB

CuHyc, KOCHHYC U TaHT'€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. PellieHue TpeyrojibHUKOB.
CkansipHO€ MPOU3BEIEHNE BEKTOPOB U €ro MPUMEHEHNE B T€OMETPUUECKHX 3aauax.

OcHog6nas yeap — pa3BUTh YMEHHE yUAIIUXCS IPUMEHATh TPUTOHOMETPUUYECKUH alnapar npu
pElIeHNN TeOMEeTPUYECKUX 3a/1a4.

Cunyc u xocuHyc moboro yrma ot 0° go 180° BBomATCS C TMOMOINBIO EIUHHUYHOMN
MOJIYOKPY>KHOCTH, JTOKa3bIBAIOTCS TEOPEMBbl CHHYCOB U KOCHHYCOB W BBIBOJUTCS €IIE€ OJHA



(bopMyIna II0Iaau TPEYrojabHUKa (T0JIOBMHA IPOU3BEAECHUS JIByX CTOPOH HA CHHYC yIJla MEX]y
HUMH). DTOT armapaTt NPUMEHSETCS K PEIIEHUIO TPEYTOJIbHUKOB.

CkansipHoe Npou3BeIcHNE BEKTOPOB BBOAUTCS KakK B (pU3MKe (IPOU3BEACHHUE UINH BEKTOPOB
Ha KOCHMHYC yIjla MeX1y HUMH). PaccMaTpuBaioTCs CBOMCTBA CKaJISIPHOTO MPOU3BECHUS U €T0
IIPUMEHEHHE IIPU PELIEHUU FeOMETPUYECKHX 3a/1ay.

OcHOBHOE BHUMaHHE CJEAYeT YJICIUTh BBIPAOOTKE NPOYHBIX HABBIKOB B IPUMEHEHUU
TPUTOHOMETPHUUECKOTO amapara Ipy pelIeHUH TeOMETPUYECKHX 3a/1a4.

3. Jl1uHA OKPYKHOCTH M IJIOIIA/b Kpyra

[IpaBunbHbBIE ~ MHOrOYrojJbHUKH.  OKpYXKHOCTH, OIIMCaHHas  OKOJIO  IIPaBUJIIBHOIO
MHOTOYTOJIbHUKA W BIIMCaHHAas B Hero. IlocTpoeHue mpaBHIBHBIX MHOTOYTOJBHHUKOB. JlmuHa
okpyxkHoctu [lnomans kpyra.

OchosHas yenb — PaCHIUPUTh 3HAHUE YYAIIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHSTHUS
JUIMHBI OKPY>KHOCTH U IUIOINAAM Kpyra U (OpMyJIbl AJIsl UX BBIYMCIICHUS.

B nayane Tembl Jaercs onpezesieHHe MPaBHJILHOTO MHOTOYTOJIBHUKA, U PacCMaTpUBAIOTCS
TEopeMbI 00 OKPYKHOCTSX, OITMCAHUE OKOJIO IPAaBUJIBHOTO MHOTOYTOJIbHUKA U BIIUCAHHOM B HETO.
C DoMOIIBI0 OMHCAHHON OKPYXHOCTH pEIAIOTCS 33Ja4d O TOCTPOCHUU TMPABUIIBHOTO
LIECTUYTOJIbHUKA U IPABUIIBHOTO 2/1-yroJbHUKA, €CIU JIaH NPaBUIbHBIN #-yIOJIbHUK.

DopMyIIBI, BRIPAXKAIOIINE CTOPOHY MPABHILHOTO MHOTOYTOJIFHUK U PaJINyC BIIMCAHHOH B HETO
OKPY>KHOCTH Yepe3 paJuyc ONUCAHHON OKPY>KHOCTH, UCHIOJIb3YIOTCS IIPU BBIBOJIE (POPMYJT JIITMHBI
OKPY>KHOCTH ¥ TUIOINAAH Kpyra. BeIBoa onupaeTcsi Ha HHTYUTUBHOE MPEJICTaBICHUE O Mpeelie:
IIPU HEOI'PAaHUUEHHOM YBEIMYEHUH YHUCIIa CTOPOH NMPaBUIIBHOTO MHOTOYTOJIbHUKA, BIIMCAHHOT'O B
OKpY>KHOCTB, €0 MEPUMETP CTPEMHTCS K JJTMHE dTOW OKPYKHOCTH, a IUIOMIa b — K IUIOUIaIN
Kpyra, OrpaHH4€HHOI'0 OKPY>KHOCTBIO.

4. JIBH:KeHMS

OTtob6paxenue miockocT Ha ceOs. IlonsaTue nBmwxenus. OceBas U LHEHTPAIbHAS CHMMETPHH.
[TapannensHbiii nepenoc. [ToBopoT. HanoxxeHnus u 1BUKEHUS.

OchnosHas yenrb — TMO3HAKOMUTH YYALIUXCS C IOHATHE: JBUXKEHUS U €ro CBOMCTBaMH, C
OCHOBHBIMH BHJAMH JBIDKEHHH, C B3AMMOOTHOIICHUSMHU HAJIOKSHUI U IBUKCHUH.

JIBI)KEHHE IUIOCKOCTH BBOJUTCS KaK OTOOpa)keHHE IUIOCKOCTH Ha celsl, COXpaHsrolee
paccrossHue MeXIy Toukamu. [Ipu paccMOTpeHHHM BHIOB [BHKCHHH OCHOBHOE BHHMAaHHUE
yJeNIseTcsl MOCTPOCHUIO0 00pa30B TOYEK, MPSIMBIX, OTPE3KOB, TPEYrOJbHUKOB MpPHU OCEBOM
U [EHTPAIbHOW CHUMMETPHSX, MapajlulelbHOM TepeHoce, MmoBopoT. Ha addexTHpix mpumepax
MOKa3bIBAaETCs MPUMEHEHHE ABM)KEHUH MPU PELIeHUH TeOMETPUYECKHX 3a/1a4.

[ToHsATHE HATTOKEHHSI OTHOCUTCS B IAaHHOM Kypce K YMCITy OCHOBHBIX TIOHSTHIA. JloKa3bIBaeTcs,
YTO MOHATHS HATOXKEHUS U JBMKEHUS SIBIISIOTCS SKBUBAJIEHTHBIMU: JII000€ HAJIO0XKEHUE SIBIISIETCS
JBIDKEHUEM ITUIOCKOCTH M o0paTHO. M3ydueHHWe HOKa3aTenbCcTBAa HE SIBISIETE O0O0S3aTEIbHBIM,
OJTHAKO CJIEJyeT pacCCMOTPETh CBA3b MOHIATUN HAJIOKEHUS U IBUKECHUS.

5. HauaabHble cBeJeHUS U3 CTepPeOMeTPUHU

[Tpeamer crepeomerpun. I'eomeTpruyeckue Tena U MOBEPXHOCTH MHOTOTpaHHUKHU: MPU3MA,
napaieNienurnesl, TupamMuaa, GOpMyIbl JUTsi BBIYHCICHHUS WX 00beMOB. Tena M TOBEPXHOCTH
BpallleHUs: LMJIMHApP, KOHYC, cdepa, map, QGopMynbl JUIsl BBIYMCICHHA UX IIIOLIajei
MOBEPXHOCTEN U 0OBHEMOB.

OcnosHas yenb — aTh HaYaJIbHOE MPEJICTaBICHHE O TeJIaX U MOBEPXHOCTSX B MPOCTPAHCTBE;
MO3HAKOMHUTH YYalIUXCS C OCHOB HOBBIMH (opMynamu JUIsl BBIYHCICHHS IIIONIAJCH
MOBEPXHOCTEN 1 0OBEMOB Tell.

PaccmoTpenue mpocTedmx MHOTOTPaHHUKOB (TIPH3MBI, TTapajuiesienuIea, TUPaMHu/Ibl), a TAKKe
TeJl U TOBEPXHOCTEH BpalleHUd (IWIMHApa, KOHyca, chepbl, I1apa) MPOBOAUTCS HAa OCHOBE
HATJSITHBIX  TIPEJICTABJICHWH, O3 TIpUBJICUCHHS aKCHOM cTepeoMeTpuu. Dopmynbl s
BBIUUCIIEHUS] 00bEMOB YKa3aHHBIX TeJl BBIBOAATCS Ha ocHoBe mpuHuuna Kasambepu, ¢popmyibl
IUTS. BBIYUCIICHUS TUTOMANA W OOKOBBIX TIOBEPXHOCTEH NMIMHIPAa W KOHYCA ITOJYYaIOTCS C
MOMOIIBI0 Pa3BEPTOK OSTUX IOBEPXHOCTEH, (opMmyna r1uiomanu cdepbl OPUBOIUTCS Oe3
000CHOBaHUS
6. OO0 akcmomax reomeTpuu
becena 06 akcomax reoMeTpuu.



Ocnosnas yeiav — J1aTb Oonee PHY6OKOC npeaACTaBJICHUE O CUCTEME aKCUOM INNIIAHUMETPUHN U
AKCUOMATH4YCCKOM MECTOAC.

B ,HaHHOﬁ TEME PACCKA3bIBACTCA O pa3JIMYHBIX CUCTEMAaX aKCHMOM I'€OMECTPHUHU, B HACTHOCTHU O PA3JIMYHBIX

BBCACHMUS MMOHATHA paBCHCTBA (I)I/II‘yp

7. IloBTOpeHme

OcnosHas yenw. [10BTOpUTH, 3aKpenuTh 1 0000MUTH OCHOBHBIE 3Y H 32 OCHOBHYIO IIKOITY

TemaTHuyeckoe NIaHMpPoBaHue npeaMera «VMarematTuka»

’I‘[ZBBZIHHC pa3aeiia

S kJaace
Tema ConeprxaHue TeMbI Kon-Bo
qaCoB
Ymuoxenue. Jenenue. @opmyiibl
IToBTOpEeHME 4 KIacca 3
- Harypanbhble yucna u ux cpaBHeHue. ['eomerpuueckue QUrypsr: 15
aTypajbHbIC YUCIa U
yp OTPE30K, IpsiMasi, JIy4, TPEYrojabHUK. MI3MeEpeHne U MOCTPOCHUE OTPE3KOB.
TITKaJTbI N
KoopauHatHbli 1y4.
CrnoxxeHue u CnoxeHre U BBIYUTAHUE HATypaJbHBIX YKCEJ, CBOMCTBA CIOXKEeHUS. PereHue 21
BHIYMTAHNE TEKCTOBBIX 3a4ad. YucioBoe BbIpaXEHHE. DYKBEHHOE BBIPaXXCHHE M €O
HATYpPaJIbHBIX YUCEI YHCIIOBOE 3HaueHue. PerleHne TMHENHBIX YpaBHEHHMN.
YMHOXEHUE U JieNieHue [Y MHOXKESHHE U JielieHNe HaTypalbHBIX YHCell, CBOMCTBa yMHOXKeHUs. KBaapaT u ky0o| 27
HAaTypaJbHBIX YlceNn  Mucia. Pemienne TeKCTOBBIX 3aad.
[Tmomamy u o0bemer | @opmynbl.  [lmomrame. PopMynma ImIomamd MPSAMOYTOJIbHUKA. EXUHUITEI 12
nu3MepeHus tiomaneid. [IpsmoyroneHeiii napamienenunen. Oobembl. O0beM
IPSIMOYTOJIFHOTO NapaJuleIenunea.
OOBIKHOBCHHBIC OxpyxHocts U kpyr. Jomu. OObikHOBeHHBIe JapoOH. CpaBHEHHE IpOOEii. 23
npobu [IpaBunbHble M HempaBuwibHBIE OpoOH. ClokeHHMEe M BBIUMTaHHE APoOeil ¢
OJIMHAKOBBIMH 3HameHaTelsiMH. JleneHue u JpobOu. CMellaHHbIE YHMCIA.
CrnoyxeHue ¥ BEIYUTaHHE CMEIIaHHBIX YHCEIL.
Hecsatuunble npodu. | Jecsatuunas 3amuch JApoOHBIX uwuced. CpaBHEHHE JECATHYHBIX JAPOOCH. 13
Cnoxenue n | CrnoxxeHue U BBIYNTAHUE AECATHUHBIX Apo0eil. [IpubnmkEénHble 3HaUeHHUS YUCE.
BBIYUTAaHUE OxpyriieHue Yucen.
JIECATUYHBIX Jpo0eit
YMHO)eHne u | YMHOXEHHE JeCATHUHBIX IpoOeii Ha HaTypalibHbIC Ynciia. Jlenenue 1ecs i THIHbIX 26
JieJIeHue npoOeil Ha HaTypalbHbIe YHCIA. Y MHOKEHHE JIeCATUYHBIX IpobOeid. Jlenenne Ha
NEeCATUYHBIX Apo0eil | necstuunyro aqpoOs. Cpennee apudMeTHyecKoe.
HNucrpymentsl  mis | Mukpokanbkyiarop. Ilpouentsl. Yron.  IIpsmoil W pa3BepHYTHIM yrou. 17
BBIYHCIIEHUH n | Yeptéxuelii TpeyronbHUK. W3mepenue yrnos. Tpancnoptup. Kpyrossie
HA3MEPEHUN JAarpaMMel.
[ToBTOpEeHue IMToroBoe MOBTOpEHNE Kypca MaTeMaTHKH 5 Kiacca 18
175
Hroro
6 xiacc
Kpartkoe cogep:xxanue KoJ- BO




yacoB

[ToBTropenue kypca |JlecTBUS ¢ AECATUUHBIMU ApoOsMuU. YpaBHeHUs. [IporieHThI 3
5 kiacca
OO0bIKHOBEHHBIE
aApoou.
Croi CBoiicTBa JE€TUMOCTH CYMMBI (pa3HocTd) Ha uyucio. [IpusHaku
BOMCTBA u
nenuMoctd Ha 2, 3, 5,9, 10. ITpusznaku nenumoctu Ha 4,6, 8, 11 u Ha 15.
MPU3HAKU
P JlokazarenbCTBO MIPU3HAKOB ACIIUMOCTU. Pelenne npakTuueckux 3aad ¢
JEITUMOCTH.
MIPUMEHEHUEM NIPU3HAKOB JECJIMMOCTH.
Jenurens u ero coiictBa. OOMMA ASTUTENb ABYX U 0oJiee YHCEIL.
Jlenurenu u | Haubombmuit o6umii nenutens. Bzanmuo npocteie uncna Haxoxnenue 20
KpaTHbIE. HamOonbiiero obmiero aenurtens. KpatHoe m ero cBoiicTBa. OOmiee
KpaTHoe ABYX u Oonee uucen. Hammensiee oOmiee kpaTtHoe. CriocoObl
HAXO0XICHUS HAUMEHBIIIET0 00IIEro KpaTHoro.
Pasiioskenue [Ipocteie u cocrtaBHble uucia. Pemero O3patochena. Pasznoxenus
— Ha | HATYPAIbHOTO YKMCIia HA MHOKUTENH PasiioxkeHne HaTypaabHOTO YKCIIa Ha
npocTHIe npoctele MHOXUTENH. KonudectBo npenutesneil 4ucia. AJITOpUTM
MHOKHUTEITH pasioKeHUs 4YHucia Ha TMpocThie MHOXuTeau. OCHOBHas Teopema
apu(METHKH.
Cnoxenue u OcHoBHOe cBoiicTBOo apobu. Cokpamienue apobeit. CpaBHeHuHe
BBIYMTaHUE OOBIKHOBEHHBIX  JIpoOeil. CioxkeHre U BBIYMTAHHE OOBIKHOBEHHBIX
OOBIKHOBEHHBIX npobeit. CrioskeHrne v BBIMUTAaHUE CMEIIaHHBIX YUCEL.
npobeit
YMHOXKEHUE U
- YMHOXEHHE U JelieHHE OOBIKHOBEHHBIX JIpo0eil. YMHOXeHue
CMEIIaHHBIX YHucen. B3aumHO oOpatHbie uHcna. ApupMeTHUECKHe
OOBIKHOBEHHBIX
apoGeid JNEUCTBUS €O  CMENIAHHBIMU  Jpo0siMu.  JIpoOHBIE  BBIpayKEHUS.
Apudmernueckue aeWcTBus ¢ ApoOHbIMH  yuciaMd.  CrocoObl
palMoOHANM3allMA BBIUUCICHUA W HUX TNPUMEHEHHE IPU BBINOIHEHUH
JEWCTBUU.
54

3amayy Ha YacTH,
JIOJIU, TIPOLICHTBHI.

3agaun Ha
JBHKCHUE,
paboty u
MOKYTIKH.

Pemenue
TEKCTOBBIX
3aJ1a4.

Pemenne 3amad Ha HaxoXKIE€HHME 4YacTH 4ucia. PemeHue 3amad Ha
HaxO0’KJIEHHE YMCIIa 0 €ro JacTu. HaxokaeHue npoueHTa OT BEJIMYUHBI,
BEJINYUHBI 110 €€ IPOLIECHTY.

[Ipumenenne npobel mnpu pemeHun 3anad. PemieHuwe 3amad  Ha
COBMECTHYIO paboTy.

3aBHCHMOCTH MCXKAY BCIWMYHMHAMU: CKOPOCTb, BpPCMA, PpPaACCTOAHHUC,
MMPOU3BOJAUTCIIBHOCTL, BPEMH, pa60Ta; OCHa, KOJIM4YCCTBO, CTOUMOCTSD.




OTHOILLIEHHE JBYX
YHCell.

OTtHolieHWe, BbIpaKEHUWE OTHOIICHHWS B TMpoueHTax. [Ipomopuuu.
CgoiictBa mnponopuuid. [IpumeHeHne nponopuuidi M OTHOIICHUH TPHU
pemeHuu 3amad. MacmTab Ha TutaHe W Kapte. PemieHme 3amau Ha
HaXO0XJICHUE JJIMHBI OTpe3Ka Ha KapTe.

Harasspnas
reoMeTpusi.

Hmuua  okpyxHoctu. Yucnmo. Ilmomans kpyra. Pemienue
MPAKTUYECKUX 3a/ady C MPUMEHEHHEM MPOCTEHIINX CBOMCTB (GuUryp.
Harnsouele mpeacraBieHUss O MPOCTPAHCTBEHHBIX (UIypax: MpHU3Ma,
nupampaa, map, cdepa, Konyc, wmauHAp. Ilpumepsr pa3BepTOK
MHOTOTPaHHHUKOB, IIWJIMHIPA, KOHYyca. M300pakeHue mpoCTpaHCTBEHHBIX
¢buryp. IIpumepsl CCYCHUM. MHoOrorpaHHukKH, [IPaBUJIbHBIC
MHOTOTPaHHUKH, MPAaBUIbHbIE MHOTOYrOJbHUKHU. [IOHsATHE O paBeHCTBE
¢buryp. LlenTpanbHas, oceBas U 3epKajbHas cuMmmMmeTpuu. M3o0pakeHue
CUMMETPUYHBIX QUTyp

19

PanunonajnHbIe
qucJa.

TlosokuTenbHbBIE U
OTPHUIIATEIIbHBIE
quciia

N300pakeHne 4Ymcen Ha YHCIOBOH (KOOPIMHATHOH) TMPSMOH.
MHoxecTBO HenbIX yucen. [1onokuTenbHble U OTPULIATENIBHBIE YHUCIA.
[IpotuBononoxxusie uymcia. CpaBHeHwe uyucen. Mopaynab  4wucia.
['eomeTpuueckas nHTepnpeTanus MOy Yucia. Mi3MeHeHne BeInyuH.

CrokeHue M BBIUMTAHUE TOJIOKUTEIBHBIX W OTPULIATEIBHBIX YHCEI.
Haxoxxnenue paccrosinust Mexay Toukamu. @opMyiia pacCTOSHUS MEXKIY
TOYKaMHU Ha KOOPJIMHATHOU MPSIMOMA.

VYMHOXKEHUE U ACJICHUEC TTOJOKUTCIIBbHBIX U OTPUIATCIIBHBIX YUCEIIL.

[lepBuuHOE mpencTaBICHHE O MHOYKECTBE pALMOHAJIbHBIX YHCEIL.
[IpeoOpa3oBanre  OOBIKHOBEHHBIX JpoOel B JECATUYHBIE JPOOH.
CpaBHEHHME palMOHANBHBIX 4HceNl. JleHcTBUS C  palMOHAIbHBIMU
gucimamu. CBoiictBa apudmernueckux nedctBuil.  JledctBus ¢
MOJIOKUTEIBbHBIMU U OTPUIATEIbHBIMUA YUCIAMH.

36

YpaBHeHus.

[Ipocreiimue npeoOpa3oBaHUsl BBIPAKEHUN: PpacCKpbITHE CKOOOK,
IIPUBEJCHUE MOJ0OHBIX CllaraeMblX. Y pPaBHEHUE C OJIHOW MepeMEHHOM.
Kopenb ypaBHeHus. Pemenne TEKCTOBBIX 3a/1a4 ¢ MOMOLIBIO0 YPAaBHEHUH.
Pemenne TeKCTOBBIX 3a7a4 HA MOKYIKY ,Ha JBUKEHHUE, HA COBMECTHYIO
paboty. Hcnonb3zoBaHue TaOnMI, CXeM, YepTEeXeH, IPYTUX CPEICTB
MIpe/ICTaBJICHMS JaHHBIX MPU PEIICHUH 3a4a4u.

15

JAuarpamMmmel.

Koopaunarsi
HA IIOCKOCTH.

Cronbuatbie quarpaMMmel. M3pneuenune nHpopmMalnuy U3 Aarpamm.
N3006paxenune nuarpaMm Mo YUCIOBBIM JaHHBIM.

HCpHeH,Z[I/IKy'J]}IpHLIC U TapaJuICIbHBIC  MIPAMBIC. I[CKapTOBBI
KOOpAUHATbl Ha IINIOCKOCTH. HOCTpOCHI/Ie TOYKH IO €€ KOOpJAuHaTam,
OIPEACIICHUE KOOPANHAT TOYKH HA IJIOCKOCTH.

13




J1eMeHThI
TeOPUH MHOKECTB
H
MaTeMaTH4YecKOM
JIOTHKH.

[TonsTe o ciyyaiitHOM ombITeé W COOBITMH. YacToTa W BEPOATHOCTH
CITy4alHBIX COOBITHA.

MHOX€eCTBO, XapaKTepUCTHYECKOE CBOMCTBO MHOXECTBA, SJIEMEHT
MHOkecTBa. [lycTroe MHOXKECTBO, KOHEYHOE, OECKOHEUYHOE MHOXKECTBO.
CrocoOs1 3aJaHusd MHOKECTB. IHogMmHOXeCTBO. OTHoLIEHHE
MIPUHAJJIC)KHOCTH, BKIIIOUEHUs, paBeHCTBA. Pacrio3HaBaHue MogAMHOKECTB
U DJEMEHTOB TMOJMHOXKECTB C HCIOJb30BaHUEM KpyroB Oiiiepa.
OObenuHEHNE U TIEpeceUYeHne MHOXKECTB. VIHTeprpeTaIys omneparyii Ha
MHOECTBAMHU € TOMOIIbIO KPYroB Jiisiepa.

Jlornyeckue
3aJa4H.

Pernienne HeCIOKHBIX JIOTHYECKUX 3ajiad. PelieHre JIOrnYeckux 3a/1aq
¢ IoMoI1sto rpadoB, TAOIHII.

Hcropus
MaTeMaTUKH

Poxnenue u pazButue apudmeruku HaTypanbHbIx yrcesr. HOK, HO/I,
npoctelie uncna. Pemero Dpatocdena. pobu B Basunone, Erunre, Pume.
[losiBiieHMe HyJIA U OTPULIATEIBHBIX YHUCEN B MaTEMaTUKE APEBHOCTH. Poub
JuodanTa. [Touemy (—1)(—1) = +1?

HTorosoe
MOBTOpPEHME.

Apudmernueckue AEHCTBUSA C palMOHAIBHBIMM uuciamu. Pemenue
TEKCTOBBIX 3a7a4y apudmernueckum crocodbom. Pemenue 3agau Ha
IIPOLIEHTHI, Ha JBWXKEHHE. 3aJauu Ha OpoOu, Ha mnponopuuu. Pemienue
yYpaBHEHHMH ¢ MOJyJeM. 3aJauyd Ha COBMECTHYIO pabOoTy, KOOpIUHATHas
IJIOCKOCTh

Hroro
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7 KJace

HaszBanmue
pa3aena

KpaTxoe CoaecpkaHue

Koanuec
TBO
9aCOB

ToxnecTBeHHbIE
npeodpazoBanusi

YucnoBbie 1 OyKBeHHbIE BBIPAKCHHS.

Boipaxxenue c¢ nepemeHHoW. 3HaueHue BblpakeHus. IloxcraHoBka
BBIPAKEHUI BMECTO IIEPEMEHHBIX.

Lenbie BbIpaxkeHus.

CreneHb ¢ HaTypaJbHBIM TOKa3aTeneM U ee cBoicTBa. [IpeoOpasoBanue
BBIPAXEHUI, COIEPIKALUX CTEIIEHU C HaTypalbHBIM IIOKa3aTEJIEM.
OpnowieH, MHorowieH. JIeWcTBHUsS € OJHOWIEHAMH M MHOTIOWICHAMU
(cmoxeHue, BbIUMTAHUE, YMHOXEHHE). DOpMyJbl  COKpAIIEHHOIO
YMHOXEHHS: pa3HOCTh KBaJpaTOB, KBAaJpaT CyMMbI U Pa3HOCTH, CyMMa U
Pa3HOCTH KyOOB.

PaznoxxeHne MHOrOWJIeHa Ha MHOMUTENHM: BBIHECEHHE  OOIIEero
MHOXHUTEISI 32 CKOOKH, TPYyNMHUpPOBKAa, MpPUMEHEHHE  (Qopmyn
COKpAaIIECHHOI0 yMHOKeHus. KBajapaTHbI TpexwieH, pa3jloKEeHUe
KBaJIPaTHOT'O TPEXWIEHA HA MHOXKUTEIIH.

26 4y

YpaBHeHnus u
HepaBeHCTBa

JInuHelHOEe YpaBHEHHE U €r0 KOPHH.

Pemienue nuHeHbIX ypaBHeHUW. JIMHEHHOE ypaBHEHHE C MapameTpoOM.
KonuuectBO KOpHeW JHMHEHHOrOo ypaBHeHUs. PemnieHue IuUHENHHBIX
YPaBHEHUH € TapaMETPOM.

Cucrembl ypaBHeHHH.

VYpaBHEeHHE C NBYMs NEpPEMEHHBIMH. JIMHEMHOE ypaBHEHUE C JBYMs
nepeMeHHbIMH. [IpsimMast kak rpaduyeckas HHTEpHpeTanus JUHEHHOTO
YPaBHEHUS C JBYMs] IEPEMEHHBIMH.

314




[TonsTue cucreMsl ypaBHeHUH. Pemienue cucrtemsl ypaBHEHU. MeTobl
pelIeHusT CUCTEM JIMHEHHBIX YpaBHEHUH C JBYMs TMEPEMEHHBIMHU:
rpa@u4ecKuid METOJ, METOJ aIreOpandeckoro CJIOKECHHs, METOJ
noAcTaHoBKU. CHCTEMbl TMHEHHBIX YPABHEHUI C MapaMeTPOM.

DOyHKUUHA

JIuneiinas pyHKUMA.

CgoiicTBa 1 rpaduK TMHEHHOU QYHKIIUU. Y TII0BOM KOAP(UIIMEHT TPSIMOM.
Pacnionoxenue rpaduka JHMHEHHOW (YHKIMM B 3aBUCUMOCTH OT €€
yriaoBoro  ko3p¢guuuernra u  cBoOogHoro wieHa. Haxoxiaenue
KOX(QPUIUEHTOB JIMHEHHON (YHKIMM 1O 3aJaHHBIM  YCJIOBHSM:
IIPOXOXKJEHUE NMPSIMOM depe3 JBe TOUYKU C 3aJaHHBIMM KOOpPIMHATAMH,
IIPOXOXKACHHUE IPSMOM 4Yepe3 JaHHYI TOYKY M IapauIe]IbHOM JAHHOU
MPSMOM.

dyuknus y = X2.

®ynkmms Y = X2 U ee rpaduk.

26

Crarucruka 1
Teopus
BEePOATHOCTEM

TabnuuHoe W rpaduueckoe MpeACTaBICHUE ITaHHBIX, CTOJOYATBIC H
KPYTOBBIC JHAarpaMMBl, Tpaduky, MpUMEHEHUE JHarpaMM 1 rpauKoB JUIs
OIMCAHMs 3aBUCHMOCTEW pealbHBbIX BEJWYHH. [laHHbIE M PAIbl TaHHBIX.
VYnopsiioueHHble psiibl AaHHBIX, TaOiauubl pacnpeneneHus. Yacrora
pe3ynbTara, TaOIMIa pacmpeleNeHHsl YacTOT, MPOLEHTHBIE YacTOTHI.
I'pynnupoBka paHHbIX. OmnucaTenbHble CTAaTUCTHYECKHE I10Ka3aTesn
YHUCIOBBIX HA0OpOB: cpeaHee apudmeThdeckoe, HauOoJbIIee U
HaMMEHbIIee 3HAUYCHHS.

Pemrenne
TEKCTOBBIX 32124

3agaun Ha Bce apupMeTHUYECKHUE AeHCTBUS.

Pemrenne TekcToBBIX 3a1a4u apudmMeTrnueckuM criocobom. Mcronbp3oBanue
TaOJUI, CXEM, YePTEkKEH, APYruxX CPEICTB MPEICTABICHHUS AAHHBIX IMPH
pELICHUH 3a/1a4uH.

3agaun Ha ABUKeHUE, padoTy U NOKYNKH.

AHanu3 BO3MOXHBIX CUTYyallUid B3aMMHOTO PAaCMOJIOXKEHUS 00bEKTOB MpHU
X JBHUXCHHH, COOTHOIICHUA O6”I)€MOB BBIITOJIHACMBIX pa60T HpI/I
COBMECTHOI1 pabore.

Jloruueckue 3aga4u. PernieHure Tormyeckux 3aad.

Hroro
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7 KJacc reoMmerpus

Ha3panue pa3nena

KpaTKOC CoAcpKaHue

Koaunuect
BO
YacoB

I'eomerpuyeckue
¢urypsoi

Durypsl B reoMeTpHU M B OKPYKaloLeM MUpe

Bo3HuKkHOBEHHE TeoOMETpUM U3 MpakTHKU. ['eomerpuueckass ¢urypa.
dopMHpOBaHUE TMPEICTABICHUI O MeTanpeAMETHOM HOHATHH «pHUTypay.
Touka, TUHUA, OTPE30K, NMpsAMasi, JJOMaHasl, INIOCKOCTh. JIy4d, yron. Bunasl
yrioB. buccekrpuca yria u e€ cBOMCTBa

MHOroyroJibHuKH.

Tpeyronbauku. CBOWMCTBAa paBHBIX TPEYroJbHUKOB. IIpu3Haku paBeHCTBa
TpeyrojibHUKOB. Mennana, OHCCEKTprUca U BBICOTa TPEYroOJbHUKA.
PaBHOOe#peHHBIIT  TPEYroJIbHUK, €ro  CBOWHCTBA M IPHU3HAKH.
PaBHOCTOpOHHMIT  TpeyronbHUK. IIpsIMOYroiapHBIM,  OCTPOYTOJBHBIM,
TYIOYIOJIBHBI ~ TPEyrojAbHUKHM.  BHemIHMEe  yIybl  TpeyrojbHUKa.
HepaBeHCTBO TpeyroyibHUKA.

OxkpyxHocTh M Kpyr. X snemeHTtsl (LEHTp, paguyc, AUMAMETp, AYra,
XO0pJa) U CBOWCTBA.
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HU3mepenus u Beanuunsl 11
BbIYMCJICHHS. Ilonarue Bennumusl. [[nunHa. M3mepeHue manuHbl. EAMHUIB M3MepeHUs
nnuHbl. Benuuuna yrna. ['pagycHas mepa yria.
HN3mepenus u BBIYMCICHUS.
WMHCTpyMEHTSI [UIs1 U3MEPEHUHN U IOCTPOSHUM; U3MEPEHUE U BBIYMCICHUE
YTJIOB.
Paccrosinms.
PaccrosHus Mexay Ttoukamu. PaccTosHME OT TOYKM 1O IIPSMOM.
Paccrosinue mexay ¢purypamu.
I'eomeTpuyeckne NocTpoeHus.
I'eomerpuyeckue IIOCTPOCHHUS JUISL WJUTIOCTPALUU CBOICTB
reoMeTpudeckux ¢uryp. MHCTpYMEHTHI Al TOCTPOCHUH: LHUPKYIb,
JIMHEeMKa, yrojbHUK. [IpocTeiime mocTpoeHUs UUPKYJIEM W JIMHEHKOM:
MOCTPOCHHE OMCCEKTPHUCHI yIiia, HOCTPOCHHE MEPIECHINKYIISIpa K MPSMOH,
yria, paBHOTO AaHHOMY. [IoCcTpoeHMe TPEYroJbHUKOB 110 TPEM CTOPOHAM,
JIBYM CTOPOHAM U YIJIy MEX1Yy HUMHU, CTOPOHE U IBYM IPUJIEKAIUM K HEH
yriaam.
OTHoOIEHNS. PagencrtBoO duryp. 28
CBolicTBa paBHBIX TPEYrOJbHUKOB. [IprU3HaKy paBeHCTBA TPEYTOJIBHUKOB.
IHapanieJbHOCTH NPAMBIX.
Onpenenenue napauienbHbIX IpsMbIX. [Ipu3Haky napamieabHbIX OPSAMBbIX.
CaolicTBa napasuIeabHbIX IPSIMBbIX.
IlepnenauKyIspHBIC IPSIMBbIE.
IIpsimoint yrour. Ilepnenaukyisip k npsamoi. HakionHas, npoexkuus
Hctopus Or 3emnegenuss Kk reomerpuu. «Hauama» EBxmmma. JI  Didnep, -
MaTEeMATHKH. H.M.Jlo6aueBckuii. cTopust nsaToro nocrysara.
Hroro 70
8 knacc anceopa
Ha3Banmue pa3nena Kparkoe cogepxanue KonuuvecTs
0  4acoB
IToBTOpEeHune Oynkuuu. CreneHs ¢ HaTypaibHbIM Noka3areneM. [loBTopenue. @opmyisl 6
COKpAIICHHOIO0 yMHOXCEHHs. Pa3lio)keHne MHOrouwieHa Ha MHOXHTEIU.
Cucrema JIMHEHHBIX ypaBHEHUI
ToxnecrBeHHbIC JIpoOHO-panHOHAIbLHBIC BHIPAKCHHS.
npeoopa3oBaHusA Crenenp c uensiM mnokaszareneMm. [IpeoOGpasoBanue apoOHO-
JIMHENHBIX BBIPAXCHUI: CIIO)KEHHUE, YMHOXEHHE, JICJICHHUE.
Aneebpauueckas Opodw. Jonycmumvle 3HAYEHUS NEPEMEHHBIX 8 OPOOHO-
payuonanvuvix evipadcenuax. Coxkpawenue ancebpauueckux opooeil. 52
Ilpusedenue anceopauueckux opobeti k obwemy snamenamento. /lericmeus
c aneebpauveckumu OpobAMU. CNOJCEHUe, BblYUMAaHUue, YMHOICEHUE,
oenenue, 6036edenue 6 cmeneHv. IIpeobpazosanue  evipadiceHull,
cooepaHcaux 3HAK MOOYJIsL.
KBaaparHbie kopHn
Apudmernueckuif  KBaapaTHbIi  KopeHb.  [IpeoOpazoBanue
BBIpQXEHUI, COJEpKalluX KBaJpaTHbIE KOPHHU: YMHOXXEHHE, JIeJIeHHE,
BBIHECEHHE MHOXHTEJS U3-T10/1 3HAKa KOPHS, 8HeCeHue MHOMCUmMens noo
3HAK KOPHSI.
DyHKuun OOpaTHast NpPONOPUHOHAIBHOCTD
6

k
CaoiictBa ¢pynkuuu y [ . 'unepbomna.
X




Penrenue
TEeKCTOBBIX
3amaa4

3agaun Ha Bce apupMeTHYECKHE NeHCTBUS

Pemenne TeKCTOBBIX 3a7ady  apuPMETHYECKHUM  CHOCOOOM.
Hcnonb3oBanue Ta0NULL, CXeM, UepTexkel, APYTruX CPeCTB NPEACTaBICHUS
JAHHBIX NIPU PELICHUH 3a]1a4H.

KBanpatHoe ypaBHEHHME Kak MaTeMaTH4ecKas MOJEIb TEKCTOBOH
3a1auu. PenieHue TEKCTOBBIX 3a]a4 C MIOMOIIBIO KBAJAPATHBIX YPAaBHEHUH.
IIpuMeHeHNne KBaJpaTHBIX YPaBHEHUM K PEIICHUIO IPAKTUYECKHUX 3ajad.
Teopema Buera. Teopema, oOparHas Teopeme Buera. Pemenue 3aganuii ¢
npuMeHeHueM TeopeMbl Buera. CocraBieHne ApoOHOro panioHaIbHOIO
YPaBHEHUS 110 YCIOBHUIO 33/1a4. Pelnienue 3a1a4 Ha ABM)KEHHUE C IOMOIIBIO
palMoHaNbHBIX ypaBHEHUH .PemieHue 3azau Ha COBMECTHYIO paboTy U
TIOBBIIIEHHOU CI0OXKHOCTH. [ paduueckuii criocod pemeHus paunoHaIbHbBIX
ypaBHEHUI

16

Crarucruka u
Teopust
BepPOSATHOCTEM

MHoxecTBO uncen. DiieMeHThl MHOKecTBa. [logmuokecTBa. OOBeuHEHNE
U nepeceueHre MHoxkecTBa. [{uarpammsl Oiinepa. Haxoxxaenue cpenHux|
CTaTHUCTUYECKUX XapaKTepUCTHK. IHTepBaIbHbIE PSIIbI.

TabnuuHoe u TpaduyecKoe NPEICTABICHUE MAaHHBIX, CTOJOYATBHIE W
KpyroBble AuarpaMmsl, rpaduxu. [IpeacraBneHne cTaTUCTUUECKUX TAaHHBIX|
B BuJe mnoiurona. [Ipumenenue nuarpamm u rpadukoB ISl OMUCAHUS]
3aBUCUMOCTEHN peaNbHbIX BeWYuH, M300pakeHrne HHTEPBAIBHBIX PSIIOB C
MTOMOIIBIO0 TUCTOTPAMMBI. U3BJIeUeHHE HH(POpMAIMK U3 TAOJIUII, JUarpamMmm
u rpadukoB

Yucaa

PammmonanwHple umcma. JlelicTBUTENbHBIC 4YHCIAa KakK OECKOHEYHBIC
JNEeCATUYHBIE JApoOM. MHOXKECTBO palMOHAIBHBIX 4Hcel. CpaBHEHHE
palMOHANBHBIX  4uced. JIeWCTBUA ¢  pallMOHAJIBHBIMUA  YHCIIAMMU.
HUppanuonanbHpie  4ucha. [TonsTue  mpparmoHaIBLHOIO YHcia.
Pacno3znaBanune wuppanmoHanpHbIX uyucen. [IpumeHeHwe B reomeTpum.
JlecaTuyHbIC MPUOIMKCHHS HpPaAIMOHAIBHBIX yncesl. CpaBHEHHE
MPPalMOHALHBIX urcel. ppalmoHambHOCTh yncia 2 .

YpaBHeHud H
HEPABEHCTBA

KBanpartnbie ypaBHeHHsA

Henonuble kBajnpaTHble YypaBHeHMs. JIMCKpUMHMHAHT KBaJIpaTHOTO
ypaBHeHus. Dopmysa KOpHEN KBaJApaTHOIO ypaBHeHus. 1eopema Buema.
Teopema, obpamuas meopeme Buema. Pelienne KBaApaTHBIX YPaBHEHUMN:
UCTOJIb30BaHuE (HOPMYJIbI ISl HAXOKIACHUS KOPHEH, epaguueckuti memoo
pewlenus,  pasiodceHue  Ha  MHOJdCUmenu, noobop  KOpHeu ¢
ucnonvzoganuem meopemovl Buema. Konuuecmeo kopmeil K6aopamnozo
VPABHEHUsL 8 3A8UCUMOCTU OM €20 OUCKPUMUHAHMA.
/IpoOHO-panHOHAJIbLHbIC YPABHEHHS.

Pemenne mnpocredmux ApoOHO-TMHEHHBIX YypaBHeHHH. Pemenue
IpoOHO-pallMOHATIBHBIX ypaBHEHUH. Pemenue 3agaHuii, NpUBOASIINX K
palMoHaJIbHBIM  ypaBHEHUsAM. PemeHne JIpoOHBIX  palMOHAJIbHBIX
YPaBHEHUM.

HepaBenrcBa

UYucnossle HepaBeHcTBAa. CBOMCTBA UYMCIIOBBIX HeEpaBeHCTB. lIpoBepka
CIPaBEIMBOCTH HEPABEHCTB IPHU 3a/laHHBIX 3HAUEHUSX MEPEMEHHBIX.
HepaBenctBo ¢ mnepemeHHoil. CTporue M HECTPOTME HEPABEHCTBA.
Obnacmob onpedenenusi Hepasencmea (061acmb OONYCMUMBIX 3HAYEHUU
nepementoii). Perienne TMHEHHbIX HEPaBEHCTB.

38

HUcrtopus
MaTeMaTHKHU

Parmonansaeie uncia. [IoTpeGHOCTh B HppAIIMOHATEHBIX YUCIIaX.
[komna [Mudaropa. [osinenune rpadpukoB GyHKINI

B

TEUEHUHN
y4eOHOro
rojia

IToBTOpEHue.

PammonaneHbie BBIpaKeHHST W WX mpeobOpazoBanue. KsaapatHoe
ypaBHEHUSI. ®opmyna KOpHEH KBaJIpaTHOTO YpaBHEHHSI.
HepaseHncrsa.

11
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8 Knacc reomeTpus

Ha3zBanue pa3aena

KpaTKOC coaepikaHue

KoaunuecTB
0 4YacoB

IloBTOpPEHME

Tpeyronbuuk. [Ipu3naku paBeHCTBa TpeyroabHUKOB. [lapannenbHbie
MpsiMbIe. 3aBUCUMOCTb MEX]1y CTOPOHAMH U yIiIaMUu TPEYroJbHUKA

2

I'eomeTpuu
ecKue

¢urypsoi

MHOroyroJibHUKHU

MHOroyrojasHUK, €ro 3JIEMEHTHI U ero cBoiicTBa. Pacno3HaBaHue

HEKOTOPBIX MHOTOYT'OJIbHUKOB.

Buinyknvie u negvinyxivie mnozoyeonvruxu. IlpaBunbHpie MHOTOYTOJIBHUKH.

TpeyronpHuku. BricoTa, Menmana, OHCCEKTpHCa, CpPEAHsS JIMHHA
TpeyroibHuKa. PaBHOOEIpEeHHBI TPEYrONbHUK, €ro CBOMCTBA M NPHU3HAKH.
PaBHOCTOpOHHMI TPEYTOJIbHHUK. IIpsiMmoyrosibHBIi, OCTPOYTOJIbHBIH,
TYNOYTOJIbHBIA TPEyroJbHUKH. BHemHue yrnel TpeyronbHuka. HepaBeHcTBO
TPEYroabHHUKA.

Yetsipexyronpuuku. [lapamnenorpamm, pom0O, IpsAMOYTOJIbHUK, KBaIpaT,
Tpamnenus, papHooenpeHHas Tpanenus. CBOICTBa U IPU3HAKU MapaJuIeIorpaMma,
poMOa, IpsSMOYTOJIbHHKA, KBaIpaTa.

OKpYyKHOCTDH, KPYT

OKpyXKHOCTb, KpYI, HX DOJIEMEHThI M CBOWCTBA; IIEHTpaJIbHBIC U
BIucaHHble yribl. KacaTtenbHas W cexywas K OKPYKHOCTH, UX CBOUCMSA.
Brniucannsie u OIKCaHHBIE OKPYXHOCTH ISt TPEYroJbHUKOB,
UembvlpEXY20NbHUKOS, NPAGUNIbHBIX MHO20Y20IbHUKOS.

28

HN3mepe
HUS U
BbIYHCJI
eHus

Beau4uHsbl.
[NonsTHE O TIIOIAAN TIIOCKOH QUTYPHI U €€ cBoMCTBax. M3mepeHue miomaneii.
EnvHuier nusmMepenus miomaiu.

HN3mepeHus: U BIYUCIEHAS
WHCTpyMeHTHI 1711 N3MEPEHUH U TIOCTPOEHHI; U3MEPEHUE U BBIYUCIICHHUE YTIIOB,
JUIMH (paccTosiHui), Tiomaaei. Tpuronomerpuyeckue PyHKIMHA OCTPOTO Yriia B
HPSIMOYTOJIBHOM TPEYTOJbHUKE Tpuconomempuyieckue Qyukyuu mynozo yzia.
Brruncnenue 3JIEMEHTOB TPEYrOJIbHUKOB c HCIOJIb30BaHUEM
TPUTOHOMETPUYECKHUX COOTHOIIEHWH. DOopMysibl IJIOMAAM TPEYroJbHUKA,
napajenorpaMmMa M ero 4acTHBIX BHJIOB, (POpMyJbl JUIMHBI OKPYXHOCTH H
iomaau kpyra. CpaBHeHue u Beiuncienue mionaneil. Teopema [Tudaropa.

20

OTHomeHus

ITomo0me.
Ilponopyuonanvusie ompesku, nodooue gueyp. Ilo0obubie mpey2onbHuKu.
Ipusnaku nooobus.

B3aumHoe pacnosnoxenue
B3anmHoe pacnosiokeHue NpsiMoi 1 OKPYXKHOCTH, 08YX OKPYICHOCMEl

13

9 kjacc ajareopa

Ha3Banue pa3nena

Kpartkoe conep:xanue

Koaunuect
BO
YacoB

CaoiicTBa
GyHkumii.
KBagparuunas
byHkuus

Oynukuwus. CoiictBa pyHkuuid. KBagpatusiii TpexwieH. Paznoxxenue
KBaJPaTHOTO TpeXdieHa Ha MHOKHTeTN. Dyrkmus y = ax? + bx + ¢, eé
cBoiicTBa U rpaduk. HepaBeHCcTBa BTOPOI CTETEHH C OJIHOM MEPEMEHHOM.
Meton nntepBainoB. YetHas U HeueTHast QyHKuus. QyHKIUS y =
x". OnpeeneHue KOpHs n-if crerneHy. BorurcieHne KOpHei n -ii CTerneH .

22




YpaBHeHus Lenpie ypaBHEeHUS. Y paBHEHUE C IBYMsI IEPEMEHHBIMU U €T0 TpaduK. 14
HEpPaBEeHCTBA C Cucrembl ypaBHEHUM BTOpOU cTerneHu. Pelienue 3a1ay ¢ moMOUIbio
O/THOM MepeMeHHO CHCTEM YpaBHEHUH BTOPOU CTENEHHU.
YpaBHeHus u VYpaBHeHUe ¢ ABYMs IIEpEeMEHHBIMU U ero rpaduk. CucTeMbl ypaBHEHHM 17
HEpPaBeHCTBA C BTOPOH cTeleHU. PeleHne 3a1a4 ¢ MOMOLIBIO CUCTEM YPaBHEHUN BTOPOU
ABYMS crenieHd. HepaBeHcTBa ¢ IByMsI IEPEMEHHBIMU U UX CUCTEMBI.
nepeMeHHbIMHU
IIporpeccuu Apudmernueckas u reomerpudeckas nporpeccur. @opmyIbl n-ro wieHa u 15
CYMMBI IEPBBIX N WICHOB Iporpeccuu. beckoneuno yObiBaromas
T€OMETPUYECKAsI IPOTPECCHUS.
DJ1eMeHThbI KombOunaropuoe npaBuiio ymHoxkeHus. [lepectanoBKu, pa3MeIeHus, 13
KOMOMHATOPUKH U | coueTaHus. OTHOCUTENbHAS YaCTOTa U BEPOSTHOCTh CIYy4aiHOTO COOBITHS.
Teopuu
BEPOSATHOCTEM
IloBTOpEHME CucremaTu3aius 1 0000IIeHHE U3YYCHHOTO 3a Kypc 9 Kiacca. 21
Utoro 102
9 xnacc I'eomerpus
Ha3Banue pa3gena Kpatkoe conepxanue KommuecTBo
4acoB
IToBTOpPEHME Tpeyronbauku YerbipexyronpHukun OkpykHOCTh. Bnmcannble u 2
ONMCAaHHBIE TPEYTOJIbHUKU U YETHIPEXYTOJbHUKU
BexTopsl Bexrop. JinHa (Moaynb) BekTopa. PaBeHcTBO BekTOpoB. Onepauuu 9
HaJl BEKTOpPaMH: CIIOKEHUE M BBIYUTAHUE BEKTOPOB, YMHOXKECHHE
BEKTOpa Ha uncio. [I[pumeHeHne BEKTOPOB K PELLIEHUIO 3ajiay; CpeaHssA
JIMHUA Tpaneuuu.
Metoa koopaunar | Pa3ioxkeHue BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM  BEKTOPAM. 10
Koopaunatsl Bekropa. Ilpocrelimme 3amaud B KOOpAMHATaXx.
YpaBHEHHsI OKPY)KHOCTH H npsmou. lIpumeHeHue BEKTOpPOB U
KOOpJMHAT IIPU PEUICHUH 3a]1a4.
Cunyc, kocunyc 1 Tanresc yria ot 0° go 180°; npuBeneHue kK oCTpomMy 14
yriay. (OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO. DopMyibl,
CooTHomeHust CBSI3bIBAIOIIME CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJHOTO U TOTO K€
Me:KIy cTopoHamu | yrina. @opmyna, BbIpaKarolas IUIOMAAb TPEYrOJbHUKA 4Yepe3 JIBE
U yriiamMmu CTOPOHBI W Yroia Mexay HUMU. TeopeMa KOCHMHYCOB M Teopema
TPeyroJbHUKA CHUHYCOB; INpPUMEPbl MX NPUMEHEHUS JUIsl BBIUMCIICHUS D3JEMEHTOB
TpeyrojapbHuka. Teopema CTioapTa UM €€ NMpPUMEHEHHE IpPH PElIeHUU
3ajad.
[IpaBuiibHBIE ~ MHOTOYTOJIBHMKH.  BmucaHHble U ONMCaHHBIE 11
Jomuna OKPY>KHOCTH ITPAaBHJIBHOTO MHOTOYTrOJIbHUKA. POpPMYJIbI, BBIPAXKAIOIINE
OKPYKHOCTH 1 IUIOWa/1b PAaBUIIBHOTO MHOTOYTOJbHIKA YEpe3 MEPHMETP U pajuyc
n10mmaL Kpyra BIIMCAaHHOU OKPY>KHOCTH. [TocTpoenue IIPaBUJIbHBIX
MHOT'OYTOJIbHUKOB. J[mmHa okpyxxHOcTH. JiimHa ayru. Ilnomans kpyra
U IUIOIIAJIb CEKTOpA
v
JlBuikenue [Tpumeps! nrxenuit uryp. [lapannensHplii IEPEHOC U TOBOPOT.
00 akcnomax becena 06 akcomax reoMeTpHH. 4
reoMeTpuu
IIpEIMET CTEPEOMETpUHU. l'eomMeTpuyeckue Tena U IOBEPXHOCTH. 2
HavanbHbie MHororpaHHuKu: IpyU3Ma, napajuiesenunea, nupamMmuaa, GopmMysl s
CBeJlCHUsI U3 BBIUUCIIEHUS UX 00beMOB. Tena u MOBEPXHOCTH BpalllCHHs: LIUIUHAD,
cTepeoMeTpUH KOHyC, cdepa, map, (opMmynbl s BBIYMCIEHUS HX IUIOMAAEH

MOBEPXHOCTEN U 00BEMOB.




IloBTOpEHUE

Pemenwue 3anaq. Cucremarusanus 1 0000IIeHIE U3YICHHOTO 3a Kypc 9
KJacca.

10

Hroro
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