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IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA "
OCBOEHMHSA YYEBHOI'O ITIPEJIMETA

1.1 JInyHOCTHBIMU pe3yNbTaTaMH U3ydeHHs npeamera «MaremaTukay (B BUIE CIEAYIOIINX
y4eOHBIX KypcoB: 5—6 kiacc — «Marematukay, 7-9 knacc — «Matemarukay («Anredpa» u
«["eoMeTpusi») ABISAIOTCS ClIEAYIONINE KayecTBa:

— HE3aBUCUMOCTb U KPUTHUHOCTH MBIIIIJICHUS;

— BOJISI 1 HACTOMYUBOCTH B IOCTUKECHUU LIETIH.

CpencTBOM JOCTHKEHHS ITHX PE3yJIbTaTOB SBISIETCS:

— cucTeMa 3aJJaHuil y4eOHUKOB;

— Mpe/CTaBlIeHHas B yUeOHUKAX B SBHOM BHJIE OpPraHM3alys MaTepraia 1o NpuHLIUITY
MHUHUMAaKCa;

— UCIIOJIb30BaHUE COBOKYITHOCTH TEXHOJOTUH, OPHEHTUPOBAHHBIX HA Pa3BUTHE
CaMOCTOSITETbHOCTH M KPUTHYHOCTH MBIIIUICHUS: TEXHOJIOTUSI CHCTEMHO-AEATEITbHOCTHOTO
M0/IX0/1a B 00y4YeHUH, TEXHOJIOTHUS OLIEHUBAHUSI.

MertarnpeaMeTHBIMH pe3yIbTaTaMH U3ydeHUs mpeaMeTa «MaremaTukay

sBigeTcs (GOpPMUPOBAHHME YHUBEPCAIbHBIX YUeOHBIX AeicTBuil (VY /).

Perynarusneie YV /I:

5-6-i1 kimaccel

— CaMOCTOSTEIILHO OOHAPYXUBATH U (OPMYITUPOBATH YUCOHYIO MPOOIEMY, ONIPEACTATh IeITh
y4eOHOM JesITeNbHOCTH, BEIOUPATh TEMY MPOEKTa;

— BBIJIBUTaTh BEPCUU pEUICHHs MPoOIEeMbl, 0CO3HABATH (M UHTEPIPETUPOBATH B Cllydae
HE0O0XOIMMOCTH ) KOHEYHBIN PE3YNbTaT, BEIOUPATh CPEACTBA TOCTHKEHHS 1SN U3
MPEUIOKEHHBIX, @ TAK)KE UCKATh UX CAMOCTOSITENIBHO;

— COCTaBJIATH (MHAUBUAYAIbHO WIH B IPYIIE) IUIaH PEIIeHUs: TPOOIeMbl (BBIIOTHEHUS
IIPOEKTA);

— paboTas 1o TUIaHy, CBEPATH CBOU JCHCTBHS C LENBIO U, TPH HEOOXOIUMOCTH,
UCHPABJIATh OIIMOKH CAaMOCTOSTENIBHO (B TOM YHUCIIE M KOPPEKTUPOBATh IJ1aH);

— B TMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTEIFHO BRIPAOOTaHHBIE KPUTEPUN
oleHKH. 7-9-ii Kacchl

— CAMOCTOSTEILHO 00HAPYXUBATh U POPMYIUPOBATH IPOOJIEMY B KIIACCHOM U
WH/IMBUYaJIbHOM yueOHOM NesTeTbHOCTH;

— BBIJIBUTATh BEPCHH PEUICHUS TPOOIEMBI, 0CO3HABAaTh KOHEYHBIN Pe3yiIbTaT, BHIOUPATh
CpeACTBa JIOCTHKEHUS LEJIN U3 MPEATIOKEHHBIX MM UX UCKATh Ca-MOCTOSITENIBHO;

— COCTaBJIATH (MHAWBUAYAIBHO WM B TPYIIE) IUIAH PEHIeHUs Mpo0IeMbl (BBITOTHEHHS
IIPOEKTA);

— oA0UpaTh K KaXJ01 npoliemMe (3a/1aue) aJIeKBaTHYIO €l TeOPETHUECKYIO MO/IEb;

— paboTas 1o MpeI0)KEeHHOMY MJIM CAaMOCTOSATENIbHO COCTABJICHHOMY ILIaHy,
WCTIOJIH30BATh HAPSAY C OCHOBHBIMH H JIOTIOJTHUTENBHBIE CPECTBA (CIIpaBOYHAS
JTUTEepaTypa, CI0KHbIE TPUOOPHI, KOMIIBIOTED);

— IJTAHUPOBATH CBOIO WHAWBUIYAIEHYIO 00pa30BaTEIbHYIO TPASKTOPHIO;

— paboTaTh IO CAMOCTOSITEITFHO COCTaBIEHHOMY IUIaHY, CBEPSSACH C HUM H C TIEITBI0
NesITeTbHOCTH, UCIIPABIIsisl OLIMOKH, UCIIONB3YsI CAMOCTOSITENBHO MOA0-OpaHHbIe CpeaCcTBa (B
ToM unciie u UHTepHeT);

— CBOOO/IHO TOJIb30BaThCSI BEIPAOOTAHHBIMU KPUTEPHSIMU OLIEHKU U CAMOOLIEHKH, UCXOS
U3 LI U UMEIOLTNXCA KPUTEPUEB, pa3inyasi pe3yibTaT U CIIOCOObI 1eHCTBU;

— B XO/I€ MPEICTaBJICHU MIPOEKTA 1aBaTh OI[CHKY €ro pe3ybTaram;

— CaMOCTOSITEIbHO OCO3HABATH IMPUYHMHBI CBOETO yCIIeXa WM HeycIeXa U HaXOAUTh CIIOCOObI



BBIXOJIa U3 CUTYallUH HEYCIIeXa;

— YMETh OLICHUTH CTENEHb YCIEIHOCTH CBOSH MHIUBUyaTbHON

00pa3oBaTeNbHOM IeATEITHHOCTH;

— J1aBaTh OIICHKY CBOMM JINYHOCTHBIM KaueCTBaM U UYepTaM XapakTepa («KaKoB s1»),
OTIpE/ICIISATh HAPABIECHUS CBOETO PA3BUTHUS (KKAKUM s XOUY CTaTh», «YTO MHE JIJIsl 3TOTO HAJI0
caenathb»). CpenctBoM GopMUpOBaHUs PETYIATUBHBIX Y Y ]| CITyKaT TEXHOJIOTHS CHCTEMHO-
NeSITeIbHOCTHOTO MOJIX0/Ia Ha ATare U3y4eHHsl HOBOTO MaTepHralia ¥ TEXHO-JIOTHS OLICHUBAHUS
00pa3oBaTeNbHBIX TOCTHKEHUH (YICOHBIX YCIIEXOB).

Ilo3naBarenpubie YV /:

5-9-i1 kacchl

— aHAJM3UPOBATh, CPABHUBATh, KJIACCU(UIIUPOBATH U 0000IaTh (PAKTHI U SIBJICHHUS,

— OCYIIECTBIISTH CPABHEHUE, CEPUAIINIO M KJIACCU(DUKAIIMIO, CAMOCTOSITEIFHO BhIOMpast
OCHOBAHUS ¥ KPUTEPUH ISl YKa3aHHBIX JIOTHYECKUX OIepaIiii; CTPOUTDH KIIACCU(PUKALIUIO
MyTEM IUXOTOMUYECKOTO JeJIeHUsI (Ha OCHOBE OTPHUIIAHHA);

— CTPOUTD JIOTHYECKH 0OOCHOBAHHOE PACCYKICHHUE, BKITIOYAIOIIEe YCTAHOBJICHNE TPUYUHHO-
CIICICTBEHHEIX CBS3CH;

— cO3/1aBaTh MaTeMaTHYECKUE MO/IEIH;

— COCTABIISITh TE3HCHI, PA3IIUYHbBIC BUJIbI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpa3oBbIBaTh
UH(OPMALIUIO U3 OJTHOTO BUJIA B IPYroM (TaOJUILy B TEKCT, TUarpaMMy U Ip.);

— BBIYUTHIBATh BCE YPOBHU TEKCTOBON MH(pOPMAIUH.

— YMETh OIPEACIATH BO3MOKHBIC HCTOYHUKH HEOOXOIUMBIX CBEICHUMN, TIPOU3BOAMUTH MTOMCK
dbopMaruu, aHaTU3UPOBATh U OLICHUBATH €€ TOCTOBEPHOCTb.

— IOHUMAs! TTO3UIIHIO IPYTOTO YeJIOBEKa, pa3inyaTh B €0 peur: MHEHUE (TOUKY 3pEHUs),
JTOKA3aTeNIbCTBO (apTyMEHTHI), (DAKTHI; TUIIOTE3bI, AKCHOMBI, TEOPHH. [[JI51 ITOTO CaMOCTOSTEIHHO
WCIIOIh30BaTh Pa3IMYHbIC BUJIBI YTCHHS (M3y4arolee, IpOCMOTPOBOE, 03HAKOMHUTEIHHOE,
MMOMCKOBOE), MPUEMBI CITYIIIaHUSI.

— CaMOMY CO03/1aBaTh UCTOYHUKH MH(GOPMALIMU PA3HOTO THIA U JUIS PA3HBIX ayAUTOPHH,
cobmro1aTh HH(GOPMALMOHHYIO THIHEHY M IpaBuiia HHPOPMAIIMOHHON 0e30MacHOCTH;

— YMETh UCTOJI30BaTh KOMIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU KaK

WHCTPYMEHT ISl TOCTHKEHUSI CBOMX IIeNield. YMeTh BRIOMpATh aIeKBaTHBIE 3ajaue
WHCTPYMEHTAJIbHBIC TTPOTPaMMHO-aNapaTHbIE CPEICTBA U CEPBUCHI.

CpenctBoM dopMupoBaHUs MO3HABATENbHBIX Y Y]] ciykaT ydeOHbIN MaTepHral U Mpex/ie BCero
MPOAYKTUBHBIC 33/IaHHS YICOHUKA.

— Mcnonp3oBaHNEe MaTeMaTUYECKUX 3HAHUN IS PEIICHUS Pa3IMYHBIX MATEMAaTUYECKHUX 3a]1a4
Y OIICHKHU TOJTYYEHHBIX PE3YJIbTATOB.

— COBOKYITHOCTh YMEHUH T10 UCIIOJIB30BAHUIO JOKA3aTEIbHON MAaTEMAaTUYECKON pEeUn.

— COBOKYITHOCTh YMEHHH 10 paboTe ¢ MHPOpPMAIUE, B TOM YUCIIE U C PA3TUIHBIMU
MaTeMaTHYeCKUMH TEKCTaMHU.

— YMeHHUs UCTIOJIb30BaTh MaTEMATHUECKUE CPEICTBA Ml U3YUEHHUS U OMUCAHUS PeaTbHBIX
MPOLECCOB U SIBICHUI.

— He3aBUCHMOCTD U KpUTHYHOCTH MBITILIICHUSI.

— Bonst u HaCTONYMBOCTH B TOCTHXKEHUU TIEITH.

Kommynukatusueie YV /I:

5-9-ii kmacchl

— CAMOCTOSTEILHO OPTraHU30BBIBATH YI€OHOE B3aMMOJICHCTBHIE B TPYIIIE (ONPEALSISTh

oO1ue 11e1M, 10roBapruBaThCs APYT C APYTOM H T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, IPUBOJUTH apIyMEHTHI, MOATBEPKIas UX (haKTaMu;

— B IUCKYCCUHU YMETh BBIIBUHYTh KOHTP apryMEHTHI;



— YUHUTBCS KPUTUYHO OTHOCHTBCS K CBOEMY MHEHHIO, C IOCTOMHCTBOM ITPU3HABATh

OIIMOOYHOCTH CBOETO MHEHHUS (€CJIM OHO TAKOBO) M KOPPEKTHUPOBATH €T0;

— OHMMas O3ULIMIO APYrOro, pa3anyaTh B €r0 pe4yn: MHEHHE (TOUKY 3peHus),
JI0Ka3aTeNbCTBO (ApryMEHTHI), (PaKThl; TMIIOTE3bl, AKCHOMBI, TEOPHH;

— YMETb B3IVISIHYTh HA CUTYalLlUMIO C MHOM MO3UIMK M JIOTOBAPUBATHCS C JIFOAbMH UHBIX MTO3ULIUH.
CpenctBoM (pOopMHPOBAHUS KOMMYHUKATUBHBIX Y'Y [l ci1yKaT TEXHOJIOT | IPOOIEMHOI0
o0y4eHus, opraHu3anus padboThl B MAJIBIX TPYIIaX, TAK)KE UCIIOIb30BaHUE HA YPOKaxX
TEXHOJIOTUH JJMYHOCTHO - OPUEHTHPOBAHHOTO U CUCTEMHO-/IETEIbHOCTHOTO O0yUYCHHUS.

1.2 IIpenmeTHBIME pe3yIbTaTaMH U3Y4eHUs MpeaMeTa «MareMaTukay siBISIOTCS

CIIEAYIOIINE YMEHHUSL.

5-i kJacc

Vcrnonb30BaTh Npy pelIeHUH MaTEeMATHYECKUX 3a/1a4, MX 000CHOBaHUU U NPOBEPKE HANJEHHOTO
peleHHsI 3HaHUE:

* Ha3BaHMI U MMOCJIEA0BATEILHOCTH YHCEI B HaTYpaJibHOM psify B npeaenax 1 000 000 (c
KaKOI'o YMcJia HAYMHAETCS 3TOT Psill, Kak o0pazyeTcs Kax10€e cie-Aykollee YMCIo B 3TOM psay);
* KaKk oOpa3yercs Kaxk/Jas cielyromas cuéTHas eAMHNLIA;

* Ha3BaHUS U [1OCIIEI0BATENBHOCTD Pa3psAIOB B 3allUCH YHCIIA;

* Ha3BaHUS U [10CJIEI0BATEIbHOCTD MEPBHIX TPEX KIIACCOB;

* CKOJIBKO Pa3psi/IoB COAEPIKUTCS B KaXKIOM KJIacce;

* COOTHOIICHUE MEX/TY pa3psiiaMu;

* CKOJIBKO €IMHHII KaXKI0TO KJIacca COJAEPKHUTCS B 3aITUCH YHCIIA;

* KaK yCTpOEHa IMO3UIIUOHHAS JIECITUYHAS CUCTEMA CUUCIICHHS,

* €ZIMHULIBI U3MEPEHUS BEJTUYMH (JUIMHA, Macca, BpeMs, IJIOIa/b), COOTHOLIEHUSI MEKIY HUMU;
* IECATUYHBIX APOOSX W MpaBUIIaX JEHCTBUN C HUMH,

- CPaBHUBATH JIECATHYHBIE IPOOH;

* BBIMOJIHATH OINEPALUU HaJ JECITUYHBIMH IpOOSIMU;

* IpeoOpa3oBbIBATh AECITUUHYIO IpOOb B OOBIKHOBEHHYIO U HA000pOT;

* OKPYTJISTH LENbIe YHCTIa U AECATUIHBIE IPOOH;

* HAXOAWUTH MPUOIIKEHHBIE 3HAUSHHSI BEJIMUMH C HEIOCTATKOM U U30BITKOM;

* BHITTOJIHATH MPUOIIKEHHBIE BHIYUCICHUS M OI[CHKY YHCIIOBOTO BBIPAKECHUS;

* (QDYHKIIMOHAILHOW CBSI3M MEXKIY TPYITIIaMH BETHYHH (I[eHa, KOJTMYECTBO, CTOMMOCTb; CKOPOCTb,
BpeMsl, PacCTOSHUE; TPOU3BOAUTEIBHOCTD TPY/1a, BpeMs paboThl, paboTa).

BoimonusaTe yctHbie BeruncneHus (B npeaenax 1 000 000) B cinydasix, CBOAUMBIX K BBIYHCIECHUSAM
B nipezenax 100, 1 muchbMEeHHbIE BEIYUCIICHUS B OCTAJIbHBIX CIIy4asiX; BBIIOIHATH POBEPKY
MIPaBUIILHOCTH BBIUUCIICHU;

* BBINIOJIHATH YMHOXeHUE U aesienue ¢ 1000;

* BBIUMCIIATH 3HAUEHUS YUCIIOBBIX BBIpAXXEHUH, cojepxamux 3—4 nefictBus co ckoOKaMu U

0e3 HUX;

* pemarhb MPOCTHIE U COCTAaBHBIE TEKCTOBBIC 3a/1a4H,

* BBIMMCHIBATH MHOXECTBO BCEBO3MOKHBIX PE3YIBTATOB (MCXOI0B) MPOCTEHIITNX

CITy4ailHBIX SKCIIEPUMEHTOB;

* HAXOJUTh BEPOSITHOCTU MPOCTEHIINX CITy4alfHBIX COOBITHA;

* pemathb y100HbBIM 1S ce0sl cnocoOoM (B TOM YHCIIE M ¢ TOMOUIbIO Tabaull v rpadoB)
KOMOWHATOPHBIE 33[]a4: Ha IEPECTAHOBKY U3 TPEX 3JIEMEHTOB, IPABUIIO

MIPOU3BECHNUS, YCTAHOBJIEHUE YHUCIIA TTap Ha MHOXKECTBE U3 3—5 3JIEMEHTOB;

* pemaTh yI0OHBIM ISl ce0sl ClTOCOOOM (B TOM YHICIIC U C TIOMOIIBIO TabauIl U TpadoB)
JIOTHYECKUE 3a/1a4H, COAEprKaIne He 6ojiee TPEX BHICKA3bIBAHUM;

* YUTaTh MH(OPMAIHIO, 3aAMMMCAHHYIO C TOMOILBIO JIMHEHHBIX, CTOIOYATHIX U KPYTOBBIX



Jarpamu;

* CTPOUTH MPOCTEHIINE JINHEHHBIC, CTOJIOYATHIC U KPYTOBBIE THAarPAMMBEI;

- HaXOJIUTh PEIICHUS <«CKU3HEHHBIX)» (KOMIETEHTHOCTHBIX) 33724, B KOTOPBIX HUCIIOIB3YIOTCS
MaTeMaTUYECKUE CPEACTBA;

- CO3/1aBaTh MPOAYKT (PE3yIbTaT MPOSKTHOU JAEATEIBHOCTH ), JUIsl H3YUYCHUS W ONMCAHUS
KOTOPOI'0 HUCHOJIb3YIOTCSI MATEMaTUYECKUE CPEACTBA.

6-1 kacc

Hcnonb30Bath MpH pelIeHNH MAaTEMAaTUYECKUX 3a/1a4, UX 00OCHOBAaHUU U MPOBEPKE HAWICHHOTO
pelIeHMS 3HaHUE O:

* PacKJIaJbpIBaTh HATYPAJTBHOE YHUCIIO HA MMPOCTHIE MHOXKHUTEIIH;

* HaXOJIUTh HAMOOJILIITNI OOIINI JETUTENb U HAaNMEHbIIIee 00IIee KPaTHOE HECKOJIBKUX YHCEIT;
- OTHOLLICHUSIX U TIPOMOPLHUSIX; OCHOBHOM CBOMCTBE MPOMOPIIUH;

* IPSIMOM ¥ 0OPATHOM MPONOPIMOHATBHBIX 3aBUCUMOCTSIX M UX CBOHCTBAX;

* IPOLICHTAX;

* [IEJIBIX U JPOOHBIX OTPUIIATEIBHBIX YHUCIIAX; PAlIMOHATBHBIX YMCIIAX;

* IpaBUJIE CPAaBHEHUS PALIMOHAIBHBIX YHCEIT;

* [paBUJIaX BHITTOJIHEHHUSI ONEpalMil HaJl pallMOHAIbHBIMU YUCIIAMH; CBOMCTBAX ONEpaIuid.
* ICJIUTH YHMCJIO B JAHHOM OTHOIIICHHH;

* HAXOJIUTh HEU3BECTHBIN YJIEH MTPONOPLINY;

* HAXOJUTh JAHHOE KOJIMYECTBO MPOIEHTOB OT YUCJIA U YUCIIO 10 U3BECTHOMY

KOJINYECTBY MPOLIEHTOB OT HETO;

* HAXOJIUTh, CKOJIBKO MMPOLUEHTOB OJIHO YUCJIO COCTABISET OT APYIroro;

* YBEJIMYMBATh U YMEHBIIATH YHCIIO HA JAHHOE KOJIMYECTBO MPOLIEHTOB;

* pelaTh TEKCTOBBIC 33Ja4M Ha OTHOUIEHUS, POMOPIIUU U MPOLEHTHI;

* CpaBHUBATh JIBA PAllMOHAIBHBIX YHCIIA;

* BBIIIOJIHATH OIEPALlMU HaJl pallMOHAIBHBIMU YUCIIAMHU, UCIIOJIb30BATH CBOMCTBA ONEpALIUi
JUISL YIPOILEHUS! BBIYUCIICHUI;

* periaTh KOMOMHATOPHBIE 33]]a4H C IOMOIIIBIO TTpaBUjIa YMHOKEHNS,

* HaXOJUTh BEPOSTHOCTU MPOCTEUIINX CIyJailHBIX COOBITUH;

* pelaTh NPOCTEUIINE 3a/1a4l HA OCEBYIO U LIEHTPAIbHYIO CHUMMETPUIO;

* pelaTh IpOoCTeHIIne 3a7]aun Ha pa3pe3aHre U COCTaBICHUE TEOMETPUUECKUX PUTYD;

* HAXOJUTh PEIICHUS KHU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPHIX
HCTOJIB3YIOTCS MATEMATUYECKHUE CPENICTBA;

* cO371aBaTh MPOAYKT (pE3yNbTaT MPOSKTHOM IEATENHHOCTH), U U3YICHUS U

ONHUCAaHMS KOTOPOTO UCTIOIB3YIOTCA MAaTEMAaTHUYECKHUE CPEICTBA.

7-1 knacc.

Anrebpa

Hcnonp30Bath Mpu pemieHnn MaTeMaTHYeCKUX 3a/1a4, X 000OCHOBaHUH U TIPOBEPKE HAMIEHHOTO
pELIEHKs 3HaHUE O:

* HATYypaJIbHBIX, LEJIbIX, PALIMOHAIBHBIX, UPPALMOHAJIBHBIX, JEHCTBUTENBHBIX YHCIIAX;

* CTENIEHU C HATYpaJbHBIMU IMOKA3aTENSIMUA U UX CBOMCTBAX;

* OJIHOWIEHAX W MpaBWIax ACHCTBUI C HUMH;

* MHOTOYJIEHAX W MPaBWJIAX JCUCTBUN C HUMHU;

* hopmymnax cokpamEHHOro YMHOXKECHHUS;

* TOXKJIECTBAX; METOJax JI0Ka3aTeIbCTBA TOXKISCTB;

* JINHEMHBIX YPABHEHUSAX C OJHON HEM3BECTHOM M METOJAX UX PELICHUS;

* CUCTEMAX JIBYX JIMHEHHBIX YPAaBHEHUM C IBYMSI HEM3BECTHBIMU U METOJIaX UX PEIICHUS.

* BBLITTOJIHATE JSHCTBUS ¢ OJHOWICHAMH M MHOTOYJICHAMMU,



* y3HaBaTh B BhIPAXKEHUIX (DOPMYJIBI COKPAIIEHHOTO YMHOKEHHSI U IPUMEHSITh UX;

* pacKJIaJpIBaTh MHOTOWICHBI HA MHOKHUTEIIH;

* BBITIOJTHSATH TOXIECTBEHHBIE MPEOOPA30BAHMS IIETIBIX ATeOPaNdeCKUX BhIPAKCHHUIA,

* IOKa3bIBaTh MIPOCTEUIIINE TOXKIECTBA;

* HaXOJIUTh YUCJIO COYETAHUM U YUCIIO Pa3MEIICHHIA;

* peniaTh JIMHEMHbIC YPAaBHEHUS C OJTHOM HEU3BECTHOW;

* peuiaTh CUCTEMBI JIBYX JINHEWMHBIX YPAaBHEHUM C IBYMsI HEU3BECTHBIMU METOJIOM MO/ICTAHOBKHU
1 METOJIOM ajIre0pandyeckoro CIoKeHus;

* pelaTh TeKCTOBBIE 33]a4l C TIOMOIIbIO JINHEHHBIX YPaBHEHHUH U CUCTEM;

* HaXOJIUTh PEUICHUS] «KMU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJ1a4, B KOTOPBIX
HCIOJIb3YIOTCSI MaTEMaTUUECKUE CPEJCTBA;

* CO3/1aBaTh NPOJYKT (pe3yabTaT MPOCKTHOM JIEATETbHOCTH), 11l U3YUCHUS U

OTHCaHUs KOTOPOTO UCIIOJIb3YIOTCA MaTeMaTHUYECKHE CPEICTBA.

7-ii kiace

I'eomerpus

Hcnonb30Bath npu pemieHny MaTeMaTHIeCKUX 3a/1a4, UX 000OCHOBaHUM M MPOBEPKE HANMIEHHOTO
pellieHns 3HaHUE O:

* OCHOBHBIX T€OMETPUYECKHUX MOHATUAX: TOUYKA, MPsMasi, TNIOCKOCTb, JTy4, OTPE30K,
JIoMaHasi, MHOTOYTOJIbHUK;

* OMIPE/ICIICHUN YTIIa, OMCCEKTPUCHI YTJIa, CMEXHBIX U BEPTUKAIBHBIX YTJIOB;

* CBOMCTBaX CMEKHBIX U BEPTUKAIBHBIX YIJIOB;

* ONPEECIICHUN PABEHCTBA FEOMETPUUECKUX (PUTYp; MPU3HAKAX PABEHCTBA TPEYrOJIbHUKOB;
* FTEOMETPUUECKHUX MECTAaX TOUYEK; OMCCEKTPUCE yIJia U CEPEeIUHHOM MEPICHIUKYIAPE K OTPE3KY
KaK TeOMETPUUYECKUX MECTax TOYEK;

* OMpE/ICNICHUHN MapaUIeTbHBIX MPSMBIX; MPU3HAKAX U CBOMCTBAX MapalIeIbHBIX MPSIMBIX;

* aKCHOME MapajlIeIbHOCTH U €€ KpaTKOI UCTOpUU;

* (hopmyie cyMMBI YIII0B TPEYTOJIbHUKA;

* OIIPE/ICIICHUH U CBOMCTBAX CPEIHEN JIMHUU TPEYTOJIbHUKA;

* reopeme Daeca.

* [IpuMeHATH CBOMCTBA CMEXHBIX U BEPTUKAIBHBIX YIJIOB IIPU PEIICHHUH 33/a4;

* HAXOJWTh B KOHKPETHBIX CUTYyAIUSX PaBHbIE TPEYTOJIbHUKHU U JOKA3bIBATh UX PABEHCTBO;
* YCTaHABIMBATh NapaUIETbHOCTh MPSIMBIX U TPUMEHSTh CBOMCTBA MapaJUIEIbHBIX MPSMBIX;
* IPUMEHSTH TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;

* HCII0JIB30BAaTh TEOPEMY O CpeAHEN JTMHUM TpeyrojabHuKa U Teopemy daneca npu
pelIeHny 3a/1ay;

* HAXOJUTh PEIICHHUS KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 3371a4, B KOTOPBIX
HCIIONB3YIOTCA MATEMAaTHUYECKUE CPEJICTBA;

* cO3J1aBaTh MPOAYKT (pe3ysbTaT IPOEKTHOM IEATENbHOCTH), U1 U3YUYEHUS U

OMHCaHUsl KOTOPOT'O UCIIONb3YIOTCS MATEMATUUECKUE CPEJICTBA.

8- kiacc

Anrebpa

Hcnons30Bath Mpyu pemieHnr MaTeMaTHIeCKUX 3a/1a4, UX 000CHOBaHUH M MPOBEPKE HAWIEHHOTO
pelIeHrs 3HaHHue O:

* anreOpandyeckon ApoOH; OCHOBHOM CBOWCTBE JIpo0H;

* IpaBUJIaX JACUCTBHM ¢ anreOpandeckuMu Apo0simMH;

* CTETICHSIX C LETBIMH MOKa3aTeIsIMU U UX CBOMCTBAX;

* CTaHJIAPTHOM BHJIC YMCJIA;

* pyHKIUAX , , , ©X CBOWCTBAX U IrpaduKax;



* IOHATUY KBaJIPaTHOTO KOPHA U apu(METUYECKOTO KBAJAPATHOTO KOPHS;

* CBOMCTBaX apu(PMETHUECKUX KBAIPATHBIX KOPHEI;

* (hyHKIMH , €€ CBOMCTBAxX M rpaduke;

* (hopmyie Ui KOpHEH KBAaJAPATHOTO YpPaBHEHUS;

* TeopeMe Buera 11 npuBe€HHOro 1 00111ero KBaApaTHOIO YpaBHEHUS;

* OCHOBHBIX METO/IaX PEUICHMS LI€TbIX PALlMOHAIBHBIX YPAaBHEHUI: METO/IE Pa3JI0KEHUS HA
MHOKHUTEJIM U METOJIE 3aMEHBI HEU3BECTHOM;

* METO/I€ PeLIeHUs APOOHBIX PallMOHAJIBHBIX YPaBHEHHUIA;

* OCHOBHBIX METO/IaX PEUICHHs CUCTEM PAllMOHAJIBHBIX yPaBHEHUI.

* Cokpamiarp anredpanyeckue apoou;

* BBITIOJIHATH apUPMETUIECKHE ACUCTBUS C areOpandecKuMu Apo0smu;

* ACII0JIB30BATh CBOMCTBA CTENEHEN C LIEIBIMU ITOKA3aTEJSIMU IIPU PELICHUH 33]1a4;

* 3aIMCHIBATh YNCJA B CTAHIAPTHOM BUJIE;

* BBIIIOJIHATH TOXAECTBEHHBIE IPEOOPa30BaHMsI pallMOHAIbHBIX BBIPAXKEHU;

* CTPOUTD IpaduKu PYHKIMI , , U UCIIOJIb30BaTh X CBOMCTBA MPU PEIICHUU 3a]1a4;

* BEIYUCIIATH apU(METHYECKIE KBaIpaTHbIE KOPHHU;

* IPUMEHSTH CBONCTBA apU(PMETUYECKUX KBAJAPATHBIX KOPHEH NP pPELICHUH 3a/1a4;

* CTPOUTH TpadyK PYHKIIMH U UCTIONB30BaTh €T0 CBOWCTBA MPH PEIICHUH 331a4;

* pelaTth KBaJipaTHbIE YpaBHEHUS;

* IPUMEHATH TeOpeMy Buera npu pemienuu 3anay;

* pelarh LeNble pallMOHAIbHBIE YPABHEHUS METOJIOM Pa3JIOKEHUSI HA MHOXKUTEIU U METOI0M
3aMEHbI HEU3BECTHOM;

* pemaTh ApOOHBIC YpaBHEHNS,

* pelaTh CUCTEMbI PallMOHAIbHBIX YPaBHEHUM;

* pemaTh TEKCTOBBIE 33J]a4l C TIOMOIIbIO KBaJJPATHBIX U PAllMOHAIIBHBIX YPaBHEHUH U UX
CHUCTEM,;

* HaXOJIUTh PEUICHUS] «KM3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/]1a4, B KOTOPBIX
HCIOJIb3YIOTCSI MAaTEMaTHUECKNE CPEICTBA;

* cO371aBaTh MPOAYKT (pe3ysbTaT IPOEKTHOM 1E€ATENbHOCTH), U U3YUYEHUS U

OIHMCaHUs KOTOPOT'O UCIIOJIB3YIOTCA MaTEMaTUUECKHE CPENICTBA.

8-11 kiacc

I'eomerpus

Hcnonp30Bath MpH pelieHnn MaTeMaTUYECKUX 3a/1a4, UX 00OCHOBAaHUU U NPOBEPKE HANJIEHHOTO
pelLIeHNs 3HaHUE O:

* OIIpEIICHUHN NapajuiesiorpaMma, poMoa, MpsIMOYroJbHUKA, KBaJpaTa; UX CBONCTBAX

U IIpU3HAKaX;

* OIPEJEIIEHNN TPAINIELMH; JIEMEHTAX TPANELUU; TEOPEME O CPEAHEN JIMHUM TpalelnH;

* ONPEIEIIEHNN OKPYKHOCTH, KPYTa U UX JIEMEHTOB;

* TeopeMe 00 U3MEPEHHUH YTIIOB, CBA3aHHBIX C OKPYKHOCTHIO;

* OIIPEJICIIEHNN U CBOMCTBAX KacaTEJbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE

JIBYX KacaTeJIbHbIX, TPOBEAEHHBIX U3 OJHON TOUYKU;

* OIIPE/ICIICHUH BIIMCAaHHOW M OITMCAHHON OKPYXHOCTEM, X CBOMCTBAX;

* ONpe/ICTICHUN TPUTOHOMETPUYECKUE (PYHKIIUN OCTPOTO YIJia, OCHOBHBIX COOTHOILIEHHH MEXTY
HUMU;

* IpuéMax peleHus NpSIMOYroJbHBIX TPEYTOJIbHUKOB;

* TPUTOHOMETpUYECKUX GYHKIUIX yriaoB ot 0 mo 180°;

* TeOpeMe KOCUHYCOB U TEOpEME CHHYCOB;

* IpuéMax peleHUs IPOU3BOJIBHBIX TPEYTOJIbHUKOB;



* hopMynax AJsl IUIOIIAAN TPEYTOJIbHUKA, TapajliesorpaMMa, TPalelny;

* reopeme [Tudaropa.

* [IpuMeHsATh MPU3HAKYU U CBOICTBA MapajuiesorpaMma, poMoa, NpsiMOyroJibHHUKa, KBaIpaTa Ipu
pelIeHIH 3a/1a4;

* pemarb NpocTerIre 3aa4 Ha TPAIeIHIO;

* HAXOJUTh TPATYCHYIO MEPY YIJIOB, CBS3aHHBIX C OKPYKHOCTBIO; YCTaHABINBATH UX PAaBEHCTBO;
* IPUMEHSATH CBOMCTBA KacaTeIbHBIX K OKPYXHOCTH IIPH PELICHUH 3371a4;

* pemaTh 3aJa4y Ha BIMCAHHYIO M ONIMCAaHHYIO OKPYKHOCTB;

* BBIIIOJHATH OCHOBHBIE T€OMETPUYECKUE OCTPOCHHS C TIOMOIIBIO IIUPKYIIS U INHEHKY;
* HAXOJUTh 3HAYCHUS TPUTOHOMETPHUECKUX (DYHKIIMI OCTPOro yria yepes

CTOPOHBI IPSIMOYTOJILHOTO TPEYTOJIBbHUKA;

* IPUMEHATh COOTHOLICHUS MKy TPUTOHOMETPUYECKUMHU (DYHKIMSMU TPH PEIICHUH 3a/1a4;
B YAaCTHOCTH, 110 3HAYCHUIO OJHOM M3 QYHKIMH HAXOJUTh 3HAYCHHUS BCEX OCTAIBHBIX;

* pemaTh MNpsIMOYTOJIbHBIE TPEYTOJIbHUKY;

* CBOJIUTH paboTy C TpUTrOHOMETpHUYECKUMH (QyHKIHMIMHU yriioB oT 0 1o 180° k ciryyaro
OCTPBIX YIJIOB;

* IPUMEHSATH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB IIPH PEIICHUH 33/1a4;

* pemarhb MPOU3BOJIbHBIC TPEYTOJIbHHUKH;

* HAXO/IUTh IUIOLIA/IN TPEYTOIBHUKOB, MApaJUIeIOrPaMMOB, TPAIICLUH;

* mpuMeHATH Teopemy Iludaropa npu pemennn 3amay;

* HAXO/IUTh MPOCTEHIIINE TEOMETPUIECKUE BEPOSITHOCTH;

* HAXO/AUTh PEIICHUS VKU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 3a7a4, B KOTOPBIX
WCTIOJB3YIOTCSl MATEMaTHYECKUE CPEICTBA;

* C03/1aBaTh MPOJYKT (pe3yJbTaT MPOEKTHON AEATEIbHOCTH), U1 U3yUeHUS U

OIMCaHMS KOTOPOTO MCIIONB3YIOTCS MAaTEMaTHIECKHE CPE/ICTBA.

9-i1 xiacc

Anrebpa

Vcnonp30BaTh Npy pelIeHUN MaTEMAaTHYECKUX 3a/1a4, MX 000CHOBAaHUHU U NMPOBEPKE HalJEHHOTO
peleHws 3HaHue O:

* CBOMCTBAaX YHMCIIOBBIX HEPABEHCTB;

* METOJAX pelICHUs IMHEHHbIX HEPABEHCTB;

* CBOMCTBaX KBaJpaTUYHON (DYHKIIMH;

* METOZAX PEIICHUS KBAJIPATHBIX HEPABEHCTB;

* METOZIC MHTEPBAJIOB IS PEIICHHSI PAIlMOHAIILHBIX HEPABEHCTB;

* METOZAaX PEIICHUS] CHCTEM HEPABEHCTB;

* cBOMcTBaxX U rpaduke GpyHKIMH IPU HATYPATHHOM n;

* OTIPE/IETICHNH U CBOIMCTBAX KOpPHEH CTENEeHH n;

* CTETEHAX C PALMOHAIBHBIMU NOKA3aTeIsIMA U UX CBOMCTBAX;

* OTIpE/ICTICHUN ¥ OCHOBHBIX CBOMCTBAX apr(METHIECKOIl porpeccuun; Gopmyme

JUIsL HAXOXKICHUS CYMMBI €€ HECKOJIbKUX MEPBHIX WICHOB;

* OTIpE/ICTICHUN M OCHOBHBIX CBOMCTBAaX reOMETPUIECKO mporpeccun; hopMysie uis
HAXOXXJICHUS CYMMBI €€ HECKOJIbKHX TIEPBBIX YICHOB;

* (hopMmynie U1t CyMMbI O€CKOHEYHOM reOMEeTpUYECKOM MMPOrpPecCHH CO 3HaMEHATEeNeM,
MEHBILIUM 110 MOAYJIIO €AMHHUIIBL.

* Mcnonp30BaTh CBOMCTBA YMCIOBBIX HEPABEHCTB I IPeoOpa30BaHUs HEPABCHCTB;

* IOKa3bIBaTh MPOCTEHIIINE HEPABEHCTBA;

* pemIaTh JUHEIHbIC HEPaBEHCTBA;

* CTPOUTH IpadyK KBAAPATUIHON (QYHKIINH U HCIIOIB30BaTh €0 NP PEIICHNH 3a/1ay;



* pemaTh KBaJpaTHbIC HEPABEHCTBA,;

* pelaTh pallMOHAJIBHBIC HEPABEHCTBA METOIOM HHTEPBAJIOB;

* peniaTb CUCTEMbI HEPABEHCTB;

* CTpOUTD TpaduK GYHKIUH MIPH HATYPATLHOM N ¥ UCIIOJIB30BATh €ro MPH PEIICHUH 3a1a4;
* HaXOJUTh KOPHU CTEIICHHU N;

* ICIOJIb30BATh CBOMCTBA KOPHEH CTENEHH N MPH TOKAECCTBEHHBIX IIPE0OpPa30BAHUAX;

* HaXOJUTh 3HAYCHHUs CTEIICHEH ¢ PALlMOHAILHBIMU I10KA3aTEIsIMU;

* pemaTh OCHOBHBIE 33/1a4M HA apU(PMETUUYECKYIO U T€OMETPUUECKYIO IIPOTrPECCHH;

* HaXOAUTh CyMMY OE€CKOHEUHON ITeOMETPUUYECKON IPOrpecCUy CO 3HAMEHATEIeM, MEHbILIUM
110 MOJYJIIO €AVHULLBI;

* HaXOAUTh PEIICHUS VKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7ay, B KOTOPBIX
HCIOJIb3YIOTCSI MAaTEMAaTHYECKNE CPEICTBA;

* cO3JaBaTh NPOAYKT (pe3ysbTaT IPOEKTHOM EATENbHOCTH), U U3YUYEHUS U

OIIMCaHUs KOTOPOT'O UCIIOJIB3YIOTCA MaTEMaTUYECKHE CPELICTBA.

9-i1 kiacc

I'eomerpus

Hcnonp30Bath MpH pelIeHNN MaTEMAaTUYECKUX 3a/1a4, UX 0OOCHOBAHUU U NPOBEPKE HANJJEHHOTO
pelieHus 3HaHUe O:

* [IPU3HAKAaX 000U TPEYroJbHUKOB;

* TEOpPEME O ITPONOPLUUOHAIBHBIX OTPE3KaX;

* CBOICTBE OMCCEKTPUCHI TPEYrOJIbHHKA,

* IPONIOPLMOHAIBHBIX OTPE3KAaX B IIPSMOYTOJIBHOM TPEYTOJIbHUKE;

* IPONIOPLIMOHAIBHBIX OTPE3KaX B KPYre;

* TeopeMe 00 OTHOILIEHUH TUIOMIAIeH MOJOOHBIX MHOTOYTOJIbHUKOB;

* CBOMCTBAX IPAaBUIILHBIX MHOTOYT'OJIBHUKOB; CBS3U MEXAY CTOPOHOM MPABUIBHOTO
MHOI'OYTOJIbHUKA M paJiyCaMH BIMCAHHOTO U ONMCAHHOTO KPYIOB;

* ONPEIEIIEHNH JJIMHBI OKPYKHOCTU U (popMyJie sl €€ BBIYUCICHUS;

* (hopmye momaau NpaBUIbLHOIO MHOTOYTOJIbHUKA;

* ONpe/IeICHNH TUTOLAAn Kpyra ¥ popmyiie st €€ BeIYUCIeHUs ; GopMyie JIIsl BHIYUCIEHUS
IJIOIIAeH YacTeu Kpyra;

* IPaBUJIE HAXO0KJICHNUs CYMMBI M pa3HOCTH BEKTOPOB, IIPOU3BEICHHS BEKTOPA HA

CKaJIsIp; CBOMCTBA ITUX OIEpaLuil;

* OIIPE/ICIICHUH KOOPAMHAT BEKTOPA U METOJaX X HAaXOKICHUS;

* [IpaBUJIE BHITIOJTHEHUI onepanuii HaJ BEKTOpaMH B KOOpJIMHATHOU (hopme;

* ONPEJEIIEHNN CKaJSIPHOTO IIPOU3BEIEHUSI BEKTOPOB M POpMYJIe JIJIsl €r0 HaX 0K ICHUS;

* CBSI3M MEKJy KOOpAMHATAMU BEKTOPOB U KOOPAUHATAMHU TOYEK;

* BEKTOPHBIM U KOOPJAMHATHBIM METOJAX PEILICHUS T€OMETPUUECKUX 3a1ad.

* (popmyrnax o0bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUECKUX UTYD:
napajiesnenunesa, Kyoa, mapa, HUInHApa, KOHyca.

* [IpuMeHATH IPU3HAKH 1TOI00US TPEYTOIBHUKOB IIPU PEIICHUH 3a/1a4;

* pemaTh NPOCTEUIINE 3aJa41 Ha IPONIOPLIUOHATIbHBIE OTPE3KH;

* pemiaTh NpOCTENIINE 33Ja4H Ha MPABUIIBHBIE MHOTOYT OJIbHUKH;

* HAXOAWTH JJIMHY OKPYKHOCTH, IIJIOIIAJ(b KPYTa U €ro 4acTeu;

* BBIMOJIHATH OTEPAIlUH HAJl BEKTOPAMH B TEOMETPUUECKOI U KOOPAMHATHOM (Popme;

* HaXOJUTh CKAJISIPHOE ITPOU3BEACHNUE BEKTOPOB U IIPUMEHSATD €0 JJI HaX 03K ICHUS
Pa3JIMYHBIX TECOMETPUYECKUX BEIINYUH;

* pemaTh TeOMETPUYECKUE 3aja49l BEKTOPHBIM M KOOPINHATHBIM METOIOM;

* IPUMEHATh F€OMETPUYECKHE MPeoOpa30BaHMs IIOCKOCTU MPU PEIIEHUN T€OMETPUYECKUX



3a/1a4;

* HaXOJIUTh OOBEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUECKUX QUTYD:
napajiesienunesa, Kyoa, mapa, MUiInHapa, KOHyca;

* HaXOJIUTh PEUICHUS] «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3aJ1a4, B KOTOPBIX
HCIOJIb3YIOTCS MATEMATUYECKHUE CPELICTBA;

* CO3/1aBaTh NPOIYKT (pe3yabTaT MPOCKTHOM JIEATETbHOCTH), 11l U3YUCHUS U
ONMCaHMS KOTOPOT'O UCIIOJIB3YIOTCA MAaTEMAaTHUYECKHUE CPEICTBA.

1. COAEP)KAHUE YYEBHOI'O IIPEJIMETA

APUOMETHUKA

Harypanbnble unciia. Hatypanenbiit psia. JlecsaTuaHas cuctema cuuciieHus. ApudmeTnieckue
JEHUCTBUS ¢ HaTypaJIbHBIMU YuciamMu. CBoMcTBa apupmMeTnueckux aeicTBuii. CTeneHb ¢
HaTypaJIbHBIM OKa3aTEJIEM.

Uucnoble BEIPAKEHUS], 3HAUEHUE YUCIOBOr0 BbIpakeHUs. [1opsaaoK 1efiCTBUI B YMCIOBBIX
BBIPKEHUSX, UCIIOJIB30BaHUE CKOOOK. Perienne TeKCTOBBIX 3a/1a4 apu(MeTHIeCKUMU
CIIOCO0aMH.

Jenurenu u kpatHele. CBONCTBA U MPU3HAKU AeIUMOCTHU. [IpocThie U cocTaBHbIE YUCIA.
Pa3noxkeHre HaTYpalbHOTO YKCIIa HAa IPOCThIe MHOXKUTENU. Jlenenue ¢ ocratkoM. JpoOwu.
OO6bikHOBEHHBIE 1poOu. OCHOBHOE CBOMCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX APOOCH.
Apudmernueckue JeicTBUS ¢ 0OBIKHOBEHHBIMU Ipo0siMu. HaxoxkaeHne yactu OT 1eJI0ro

Y LEJIOr0 MO €ro YacTH.

Hecstuunbie qpodu. CpaBHEHUE AECATUYHBIX IpoOeil. ApudmeTndeckue IeiCTBUS C
JecSITUUHBIMU Ipo0simu. [IpeacraBnenue neciTHUHON ApoOu B BUJE OOBIKHOBEHHOM JIpoOH U
OOBIKHOBEHHOM B BUJE IECATUUHOM.

[IponieHThI; HAX0XKIEHHE MPOIIEHTOB OT BEIMYMHBI U BEIMYUHBI 110 €€ MPOLIEHTAM.
OTHoleHNe; BhIpakeHNE OTHOIIEHUS B TpolieHTax. [Iponopius; ocHOBHOE CBOMCTBO
npomnopuru. Perienne TeKCTOBBIX 3a/1a4 apu(hMETHIECKUMH CTIOCO0aMHU.

Panmonanehblie yncina. [lonoxkuTenbHble U OTpULIATENbHBIE YNCIA, MOYJIb YUCIIA.
MHOXECTBO LIEJIBIX YHCET.

MHO0’K€eCTBO pallMOHATIBHBIX YHUCEN; PALlMOHATIBLHOE YHCIIO KaK OTHOIICHUE , TJ€ M — LeJI0e
4HCII0, N - HaTypasibHOE uncio. CpaBHEHHE pallMOHAIbHBIX Yncel. ApupMeTuiecKrue AeCTBUS
C panMoHanbHBIMH yuciaMu. CBoMCTBa apudmMeTndeckux aeicTBuil. CTeneHb ¢ [elbIM
MTOKa3aTeJeM.

HerictButenbHble yncna. KBagpaTHbeiii KOpeHb U3 yncia. KopeHb TpeThel CTENeH .

[TonsiTHe 06 uppanMoHaIEHOM yucie. ppalmoHaaIbHOCTh YHCIa M HECOM3MEPUMOCTh CTOPOHBI
Y IMaroHaliu KBajpara. JlecaTHIHbIe MPUOIIKEHUS UPPAIIHOHATBHBIX YHCEIL.

MHOXECTBO TEUCTBUTEIBHBIX YHCEIT; TPEACTABICHUE TCUCTBUTEIHHBIX YHCEI B BUJIC
OECKOHEUHBIX JIeCATUYHBIX IpoOeil. CpaBHEHHE NeWCTBUTEIHHBIX YUCEIL.

Koopaunarnas npsimasi. M300pakeHre 9ucesn TOYKaMyi KOOPJAMHATHON TIPSIMOIA.

UucnoBbie TPOMEKYTKH.

N3mepenus, npubimxeHus, olieHKU. Pazmepsl 00beKTOB OKpYXKarouiero Mupa (ot
3J€MEHTApHBIX YACTHUIL 10 BeceneHHoil), IUTEeNbHOCTh MPOLIECCOB B OKPYKAIOILIEM

mupe. Beiienenne MHOXkuUTENsT — ctenenu 10 — B 3anucu yucna.

[TpubnmxeHHOE 3HAUE€HNE BEJIMYMHBI, TOYHOCTH NpHOMmKeHns1. OKpyriieHHue HaTypajIbHbBIX
YHCeN U IECATHYHBIX Apo0ei. [Ipuknaka u orieHKa pe3yIbTaToB BRIYUCIICHUH.

AJIT'EBPA

Anrebpanyeckre BeIpakeHHs. byKBeHHbIE BRIpaKeHHS (BBIPAKEHHS C TIEPEMEHHBIMH).
YucnoBoe 3HaueHHE OYKBEHHOTO BhIpa)keHUs. JlONyCTHMbIC 3HAYCHUS TIEPEMEHHBIX.



[ToncranoBka BeIpaKeHHUI BMECTO MepeMeHHbBIX. [IpeoOpa3zoBanne OYKBEHHBIX BRIPAXKEHUN Ha
OCHOBE CBOMCTB apu(METHUECKUX AeUCTBUI. PaBeHCTBO OyKBEHHBIX BbIpaKeHUH. TOXIECTBO.
Crenensb ¢ HaTYpaJIbHBIM [TOKA3aTENEM U €€ cBoKcTBa. OTHOWIEHBI U MHOTOWIEHbI. CTeneHb
MHorouseHa. Cii0)keHHe, BBIUUTAaHUE, YMHOKEHUE MHOTOWIEHOB. DOpMYJIbl COKpPAIIEHHOTO
YMHOXXEHHS: KBaJApaT CyMMBbI M KBaapar pasHocTu. PopMya pasHOCTH KBAJpPATOB.
[TpeoOpa3oBanue 1eJI0T0 BEIPAKEHHS B MHOTOWIEH. Pa3noskeHre MHOTOYJICHOB HAa MHOKUTEIH.
MHorouieHsl ¢ 0qHoM nepeMeHHoil. Kopenb MHOrownena. KBagpaTHblil TpEXWICH; pa3ioKeHUE
KBaJPAaTHOI'O TPEXUJIECHA HA MHOKUTEIIN.

Anrebpandeckast 1poob. OCHOBHOE CBOWCTBO ayiredpandeckoi qpoou. CiioKeHne, BRIYUTaHUE,
YMHOXEHHUE, JeieHue anreOpanueckux Apodedd. CremeHb ¢ UENbIM IIOKa3aTeleM U ee
cBolicTBa. ParmoHanbHble BRIpaKeHUs U UX peoOpa3oBanus. Jloka3aTeiabcTBO TOXKIECTB.
KBanparusie kopHu. CBOiCTBa apu()METHUECKUX KBaPATHBIX KOPHEW M UX IPUMEHEHHUE K
peoOpPa30BAHUIO YHCIOBBIX BBIPAKCHUN U BHIYHCICHUSM.

VYpaBuenus. YpaBHeHnue ¢ oHou niepemenHoil. Kopens ypaBHenus. CBoiicTBa

YUCJIOBBIX PABEHCTB. PABHOCUIIBHOCTh YpaBHEHUH.

Jluneitnoe ypaBHenue. KBaipatHoe ypaBHeHHE: popMyiia KOpHEH KBaIpaTHOTO ypaBHEHHUSI.
Teopema Buera. Pemienre ypaBHeHU, CBOIAIIMXCS K TMHEHHBIM U KBaapaTHbIM. [IpumMepsl
pellleHrs ypaBHEHUH TpeThel U 4eTBepTOl cTeneHu. Perenre ApoOHO-palinoHalbHbBIX
YpaBHEHUH.

VYpaBHeHue ¢ 1ByMs IEpEMEHHBIMU. JINHEHHOE YpaBHEHUE C ABYMS IEPEMEHHBIMHU, IPUMEPDI
peuieHusl ypaBHEHUM B LENbIX YACIIAX.

Cucrema ypaBHEHUM ¢ JByMs IepeMEHHBIMU. PaBHOCHIBHOCTB cucTeM. CHUCTEMBI

JBYX JIMHEWHBIX YPAaBHEHUM C IBYMS [IEPEMEHHBIMU; PELICHHUE MOJICTAHOBKOW U

cnoxeHueM. [Ipumepsl pereHns: CUCTEM HEIMHENHBIX YPAaBHEHUN C IByMS

nepeMeHHbIMU. Pelrienne TeKCTOBbBIX 33a1a4 allre0pandeckuM CriocoOOM.

JlexkapTOBbI KOOPIMHATHI Ha TIOCKOCTH. [ padudeckas MHTepIpeTaus ypaBHEHUS C IBYMS
nepemeHHbIME. ['paduk nuHEHOTO ypaBHEHUS C IBYMS IEPEMEHHBIMH; YTTIOBOM KO3 hULIeHT
MPSIMOM; YCIIOBHUE MAapaIEIbHOCTH NPAMBIX. ['paduky mpocTelnx HEMMHEHHBIX YPaBHEHUI:
napabona, runepooa, OKpyXKHOCTh. [ paduueckast HHTEepIpeTaIs CUCTEM yPaBHEHUH C IByMs
[IEPEMEHHBIMU.

HepasencrBa. UnciioBble HEpaBEHCTBA U UX CBOMCTBA.

HepaseHnctBo ¢ 0HOM nnepeMeHHON. PaBHOCUIIBHOCTH HEPABEHCTB. JINHENHBIE HEPABEHCTBA C
onHou nepemeHHoM. KBanpaTHsie HepaBeHCcTBa. CUCTEMBI HEPABEHCTB C OJTHON NIEPEMEHHOM.

OYHKINU

OcHOBHbBIE MOHATH. 3aBUCUMOCTH MeX 1y BennunHamu. [lpeacraBienue

3aBucuMocTeil popmynamu. [lonsTue GyHkuuu.

OO6nacTp ornpeienieHUs] © MHOXKECTBO 3HaueHHH GyHkimu. CriocoObl 3aaHus (yHKIIMH.
I'padpux ¢pynkuuu. CoiicTBa GyHKIMIA, UX oToOpaxkeHue Ha rpaduke. [Ipumeps! rpagukos
3aBHCUMOCTEH, OTPAKAIOIINX peaTbHBIE TIPOIIECCHI.

Yucnossie pyHKMU. OyHKIMH, OMUCHIBAIOIINE IPSIMYIO U 00OpaTHYIO IPONOPLHOHATIBHBIE
3aBUCHUMOCTH, UX Tpaduku U cBoiicTBa. JIunelinas ¢pyHkus, ee rpaduk U CBONCTBA.
KBagparuunas ¢pyHkuus, ee rpaguk u cBoiicta. CteneHHbIe PYHKIIUN ¢ HATYPaIbHBIMHU
nokazatensiMu 2 u 3, ux rpaduku u cBoiictBa. ['padukn bynkumii , y =, y = |x|.

YucaoBble IOCIEN0BATEILHOCTH. II0HSITHE YNCIIOBON ITOCIIENOBATEILHOCTH.
3amaHue moCciIeI0BaTeIbHOCTH PEKYPPEHTHOM hopMysol 1 popmMyIioii n-ro dieHa.



Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmyssl n-ro 4ieHa apupMeTHIECKON
Y TEOMETPUYECKOM MPOTPECCHii, CyMMBI IEPBBIX N WiECHOB. M300paxeHnne 4IeHoB
apu(pMeTHYECKONH U TeOMeTPUYECKOI Mporpeccuii TouKaMu KOOPAMHATHOM IJIOCKOCTH.
JIuHeWHbIi 1 3KcrioHeHIMaNbHBIN pocT. CnoxHble nporeHTsl. BEPOATHOCTD U
CTATHUCTUKA

OmnwucarenpHas craTucTUKa. [IpencTaBienne qJaHHBIX B BUAE TaOIMII, 1UarpaMm, rpadukos.
Cayuaiinast 13MeHYMBOCTh. CTaTUCTUYECKHE XapaKTEPUCTUKK HAbopa TaHHBIX: CpeHee
apupmMeTHIecKoe, MeIana, HanOoJbIllee U HaMMEHbIIIee 3HaUeHus, pa3max. [Ipencrasienue o
BBIOOPOYHOM HCCIICIOBAaHHH.

Cayvaiinbie COOBITHS U BEPOSTHOCTD. [IoHATHE O CITy4aifHOM OMBITE U CIIy4aifHOM COOBITHH.
Yacrora cimyyaitHoro coobitus. CTaTUCTUYECKUH MTOAXO0/] K TIOHATHIO BEPOSTHOCTH.
BeposTHOCTH TPOTUBOIOIOKHBIX COOBITUH. JIocTOBEPHBIE ¥ HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOXKHOCTB cOOBITHH. Kiaccuueckoe onpezneneHne BEpOSITHOCTH.

KombOunaropuka. Pemmenne koMOMHATOPHBIX 337124 IEpeOOPOM BapUAHTOB.
KombunaTtopnoe npasuiio ymHoxxenus. I[lepectanoBku u gaxropuan. TEOMETPUSA

Harnsnnas reomerpus. Harnsansle npeacrabieHus o GUrypax Ha IioCKOCTH: IpsAMast, OTPE30K,
JIy4, YroJj, JOMaHasi, MHOTOYTI'OJIbHUK, OKPY’KHOCTb, KPYT. UETBIPpEX YT OJIbHUK, NIPSIMOYTOJIbHUK,
KBagpar. TpeyroibHUK, BUIBI TPEYTrOJbHUKOB. [IpaBuiIbHBIE MHOTOYTOIBHUKH. M300paxenne
reoMeTpuueckux (puryp. BzanmHoe pacnonoxeHne IByX IpsIMBIX, IBYX OKPY>KHOCTEH, PSIMOii
U OKPY>KHOCTH.

JlinHa otpeska, 1oMaHol. Ilepumerp MHOroyrosnbHuka. EqUHULIBI M3MEPEHUS JUTUHBI.
N3MepeHne MIMHBI OTPE3KA, TOCTPOEHUE OTPE3KA 3aTaHHOM JJIMHBI.

Buns! yrios. I'panycHas mepa yria. M3mepeHne u mocTpoeHue yrioB ¢ IOMOLIBIO
TPaHCIIOPTHPA.

[TonsaTue nuomanu GUrypsl; eIMHULB ©3MepeHust Tutommaay. [lnomans npsMoyroiabHUKa

U Tionia b kBajapara. [lpubimkenHoe u3mepeHue miomazei puryp Ha kieryaTon

Oymare. PaBHOBenukue GUrypsl.

Harnsiiaele npeacTaBieHns o MPOCTPAHCTBEHHBIX (pUrypax: Ky, napasienenumnes, npusma,
nupamMua, map, cgepa, KoHyc, HHIMHIp. M300paxkeHne npocTpaHCTBEHHBIX (QUTYD.

IIpumepsl ceuennii. MHororpanuuku. [IpaBunbsable MHOrOrpaHHuKH. [Ipumepsl pa3BepTok
MHOTOTPaHHHUKOB, LIMJIMH/IpA U KOHYCA.

[Tonsitue o6bema; enuaHIBI 00beMa. OOBEM PSIMOYTOJILHOTO MapajuieNienureia, Kyoa.
[Tonsartue o paBeHcTBe ¢uryp. LleHTpanbHas, oceBas ¥ 3epKajibHas CAMMETPHH.

N300paxeHne cHMMETPUYHBIX (QUTYD.

I'eomerpuueckue ¢purypsl. [psmeie u yriasl. Touka, npsaMas, 10ckocTb. OTpe30K, Jyd. YToIl.
Bune! yrios. BepTukanbHble 1 CMEXHBIE YIiIbl. buccekTpuca yria.

[TapamnensHble U nepecekatomuecs npsamele. [leprnenaukynspHsle npsiMeie. TeopeMsl 0
[apaJUIEIbHOCTH U NEPIIEHANKYIIAPHOCTH NPAMBIX. [lepnienuKkyisap 1 HaKJIIOHHAs K IPSIMOM.
CepenuHHBIN NEPIICHINKYISAP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOICTBa OMCCEKTPUCHI YIIa U CEPEIMHHOTO epIeHIMKYIpa
K OTPE3KY.

Tpeyronsauk. BoicoTa, Meanana, OuccekTpuca, CpeHss JUHNSA TpeyrojbHuKa. PaBHOOEApEHHBIC U
PaBHOCTOPOHHHUE TPEYTOJIbHUKH; CBOMHCTBA M IPU3HAKH PaBHOOEAPEHHOTO TpeyronbHuKa. [IpusHaku
paBeHCcTBa TpeyroyibHUKoB. HepaBeHCTBO TpeyrosnbHuKka. COOTHOLICHUS MEXIAY CTOPOHAMU U
yriamu TpeyroiabHuka. CyMMa yIiioB TpeyrojibHuKa. BHenrHue yribl TpeyronbHuka. Teopema
daneca. [Togobue Tpeyronbaukos. [IpusHaku nogodus TpeyronbuukoB. Teopema [ugaropa.
CuHyc, KOCHUHYC, TAHT€HC, KOTAHT'€HC OCTPOro yria



NPAMOYTOJIBHOTO TpEyrojbHUKa U yriioB oT 0 go 180°; npuBeneHue Kk octpomy yriy. Pemenue
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXAeCTBO. DOpMYyIIbI,
CBA3BIBAIOLIME CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OJHOT0 U TOrO Xe yria. Pemenue
TPEYTOJIbHUKOB: TEOPEMA KOCUHYCOB U TEOPEMA CUHYCOB. 3aMeUaTelIbHbIE TOUKH TPEYrOJIbHUKA.
YersipexyronbHuk. [lapannenorpamm, ero cBoiictsa U npusHaku. [IpaMoyroinbHuk, KBagpar,
poMO, UX CBOICTBA U IpU3HAKU. Tpanenus, cpeaHsist IUHUS TpareLuu.

MHoroyroiabHUK. Beinykiibie MHOTOYrojabHUKH. CymMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.
IIpaBUIIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. [yra, xopna. Cexrop, cerMeHT. LleHTpanbHbIil yro, BIMCaHHBIN yro;
BEJIMYMHA BIIUCAHHOIO yriia. B3auMHoe pacnonoxeHue npsiMoi U OKpYKHOCTH, IBYX
OoKpykHOcTel. KacarenpHas U ceKkylas K OKpyKHOCTH, UX CBOMCTBA. BrincaHHbIE U ONMCAHHbBIE
MHOTOYroJbHUKU. OKPYHOCTb, BIIMCAHHASI B TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCAHHAsI OKOJIO
TpeyroJibHUKA. BicaHHble U ONMCAHHBIE OKPYKHOCTH MPAaBUIIBHOIO MHOI'OYTOJIbHHUKA.
I'eomerpuueckue npeodpazosanus. [loustre o paBenctse guryp. [lonsarue o ABKEHUH: OceBast
U LIEHTpaIbHasi CHMMETPHH, MTapaJUIeNbHBINA epeHoc, moBopoT. [lonstre o mogoduu duryp u
TOMOTETHH.

Pewrenue 3a1au Ha BbIUMCIIEHUE, JOKA3aTEIbCTBO U IOCTPOEHUE C UCIIOJIb30BAaHUEM CBOMCTB
W3YYEeHHBIX puryp.

N3mepenne reomeTpruueckux BenrurH. JyinHa otpeska. PaccTosiHue OT TOYKH 10 IPSAMOM.
PaccrosiHne Mexy napasuieIbHbIMU ITPSIMBIMHU.

[IepuMeTp MHOTOYTrOJIBHUKA.

JlnvHa OKpY>KHOCTH, YUCIIO JI; JJINHA JYyTU OKPY’KHOCTH.

I'pagycHas Mepa yriia, COOTBETCTBHUE MEXKAY BEJIMUMHON IEHTPAIBHOTO yria U JUIMHON

YT OKPY>KHOCTH.

[TonsTre mnomaau miockux ¢uryp. PaBHococTaBIeHHBIE M pAaBHOBEIUKUE (PUTYPHI.

[Tnomane npssMoyronbHUKa. [Tnomany napanienorpaMma, TpEyroiabHUKA U Tpaneuu.
[Tnomanp MHOTOyronpHUKa. [lnomanes kpyra u miuomaab cekropa. COOTHOIIEHUE MEXAY
TJTOIAISIMU TTOJJOOHBIX PUTYD.

Pemenne 3amay Ha BBIUKMCIEHHE M JI0KA3aTENbCTBO C HCIIOJIB30BAHUEM H3YYEHHBIX
¢dopmyn. Koopnunatel. YpaBuenue npsimoil. KoopannaTsl cepenunsl orpeska. Popmyna
pacCTOsIHUS MEXAY ABYMs TOUKAaMU IIJIOCKOCTH. Y PABHEHHE OKPYKHOCTH.

Bekropsl. [lnuHa (Moaynb) BekTopa. PaBeHCTBO BekTOpoB. KosmnHeapHbie BEKTOPBHI.
Koopannats! BeKTOpa. YMHOKEHHE BEKTOPA HA YUCIIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpA
10 IByM HEKOJIJIMHEAapHBIM BekTopam. CkansipHoe npousseaeHue Bekropos. JJOTIKA 1
MHOXECTBA

TeopeTnKo-MHOKECTBEHHbBIE MOHATUA. MHOKECTBO, JIEMEHT MHOXKECTBA. 3aIaHUE MHOYKECTB
NEPEUYHCICHUEM JIEMEHTOB, XapaKTepUCTUUECKUM cBoicTBaM. CTaHAapTHBIE 0003HAUYEHUS
YHCIOBBIX MHOXKeCTB. [IycToe MHOeCTBO U ero o0o3HaueHue. [logmuoxectBo. O0benMHEHHE U
[IepECECYCHUE MHOKECTB.

Nnmroctpanus OTHOIIEHUI MEKy MHOKECTBAMU C IIOMOILBIO Tuarpamm Jinepa — BeHHa.
DnieMeHThI JIoruku. Onpenenenrne. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. [[oka3aTenbCcTBO OT
npoTuBHOTO. Teopema, oOpaTHas qaHHOM. [Ipumep u KoHTpIIpUMED.

[ToHsATHE O PaBHOCUIBHOCTH, CIIEIOBAHUH, YIOTPEOIEHHE JIOTHYECKUX CBSI30K €CIIH ..., TO B TOM
Y TOJBKO B TOM CIIy4ae, JOTUYECKHE CBS3KHU U, WIIH.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHUN

(Coneprxkanue paszzena BBOAUTCSA IO MEPE U3YUEHUS IPYTrHMX BOIIPOCOB. )

UcTopus hopMupoBaHus MOHATHS YKCIA: HaTypaidbHbIE YKCIA, TPOOH, HEJOCTATOYHOCTD
palMOHAIbHBIX YUCEIN JUIsl FEOMETPUUECKUX U3MEPEHN, UppalMoHaibHble unciaa. CTapuHHbIE



cuctemsl 3anucu uncen. {poou B Basunone, Erunrte, Pume. OTKpbITHE ECATHYHBIX JPOOCH.
Crapunnble cucteMbl Mep. JlecsTuunbie Tpobu u MeTpuueckas cuctema mep. [losBnenue
OTpHUIATENbHBIX yKcen U vy, J1.Marauukuit. JT. Ditnep.

3apoxaeHue anreOpsl B HeApax apupmMeTuku. An-Xopesmu. Poxxienne OyKBeHHON CHMBOJUKHU.
I1. ®epma, ©. Buer, P. lekapt. McTopus Bonpoca 0 HaxoXJAeHUU HOPMYI KOpHEH
anredpanvecknx ypaBHEHUH, HEpa3pEIIUMOCTh B paJlKaiax ypaBHEHUH cTereHu, Oonblieit
gerbipex. H. Tapranss, x. Kapnano, H. X. AGens, 3. [anya.

N300perenne MeTo1a KOOPMHAT, MTO3BOJISIOLIETO NEPEBOIUTH T€OMETPUIECKHE OOBEKTHI Ha
361K anreOpsl. P. lekapt u I1. @epma. [IpumMeps! pa3auuHbIX CUCTEM KOOPAWHAT Ha
iockocTu. 3amaya Jleonapo [Muzanckoro (OuboHauun) o kponukax, yncia GuboHauym.
3azaya o m1axMaTHOMU JOCKE.

Hcroku Teopun BEpOATHOCTEN: CTpaxoBoe A€o, a3apTHele Urpsl. I1. @epma u b. [Tackans. S
beprymu. A. H. Konmoropos.

Ot 3emsiemepust k reometpud. [Tudarop u ero mkomna. @anec. Apxumen. [loctpoenue ¢
ITOMOUIBIO HUPKYJIS U JuHEHKU. [locTpoenne npaBuabHBIX MHOTOYTOJIBHUKOB. TpHUCEeKIMs
yria. KBagpatypa kpyra. Y aBoenue kyoa. Mctopus uncna s. 3o1otoe ceuenue. «Hauana»
EBknupa. JI. Ditnep. H. Y. JloGaueBckuii. Micropus naroro nmocrysiara.

Codusmbl, mapagoKChl.

I1l. TEMATUYECKOE IINTAHUPOBAHMUE

Ne /it Tema Ko:n-Bo vacos
5 kiace. MaremaTuka
1 HatypanbHble uncia u mKaibl 16
2 CrnosxeHue ¥ BBIYMTaHUE HATypaJIbHbIX YHCEN 21
3 YMHOKEHNE U I€TIEHNE HAaTypaJIbHbIX YUCEIl 27
4 . [Imomanu n 06beMbl 12
5 OOBIKHOBEHHBIE APOOH 23
6 Hecsatuunsie npodu. CrokeHNE U BRIYMTAHUE JECATUYHBIX Apodeit | 14
7 YMHOXEHHE U JIeIeHUe JeCATUYHBIX Apo0eit 26
8 WNHCTpyMEHTHI JUIsl BBIYUCIEHUN U U3MEPEHUN 17
9 [ToBTOpCHME 16
6 x1acc. MaremaTuka
1 . lemuMocCTh gucel 20
2 CrnosxeHue ¥ BBIYUTaHHUE APOOEi ¢ pa3sHBIMU 3HAMEHATEISIMU 22
3 YMHOXEHHUE U JeICHHE 0OBIKHOBEHHBIX IpOoOei 31
4 OTHOMICHUS ¥ TIPOTOPIIHH 18
5) [TonoxkuTenpHbIE U OTPULIATEIBHBIC YHCIIA 13




6 CrnosxeHue ¥ BBIYUTaHHUE MOJIOKUTEIBHBIX U OTpUIATEeNbHbIX yrcen |11
7 YMHOKEHUE U JIeJICHUE TOJIOKUTENbHBIX U OTPUIIATeNIbHBIX uncen |12
8 Pemienue ypaBHeHuit 13
9 Koopaunarsl Ha miiockocTu 13
10 [ToBTOpEeHME 17
7 kaace. Aareopa

1 [ToBTOpEHME M3yUYEHHOTO B 6 Kilacce 3

2 Bolpaxkenusi, ToxaecTBa, ypaBHEHUS 22
3 DOyHKIHH 11
4 CreneHb ¢ HaTypaJIbHbIM [TOKA3aTEIEM 11
5 MHorouseHsl 17
6 DopMyIIBI COKPALLICHHOTO YMHOXEHUS 19
7 CucTembl TUHEHHBIX YpaBHEHUN 16
8 HTorosoe moBTopeHue 6

7 xiaacc. I'eomerpus
1 HauanbHble reoMeTpruuecKue CBeACHUS 10
2 TpeyronbHUKN 17
3 [TapannensHbIe IPSIMBIE 13
4 CoOTHOIIEHUS MEXTYy CTOPOHAMU M YTIIaMU TPEyroJIbHUKA 18
5 [ToBTOpEeHME 10
8 kiacc. Aaredpa
1 PanmonanmsHbIe qpoOH 23
2 KBagparubie kopHU 19
3 KBanpaTtHble ypaBHEHUS 21
4 Hepasencrsa 20
5 CreneHsb C 1eNbIM MoKa3aTeleM 11
6 [ToBTOpEHHE 8
8 kiace. I'eomerpus

1 YeThIpeXyroJibHUKU 14
2 [Tnomans 14
3 [TomoOHBIE TPEYTONLHUKH 19




4 OKpYXHOCTB 11
5 [ToBTOpEeHME 17
9 kyacc . Aareopa
1 [ToBTOpenue 3a Kypc 7-8 kiacca 3
2 KBagparnunas QyHkius 22
3 YpaBHEHHMs U HEPABEHCTBA C OJJHOM IIEPEMEHHOU 14
4 VYpaBHEHUS U HEPABEHCTBA C IBYMs ITIEPEMEHHBIMU 17
5 [Iporpeccun 15
6 DneMeHTbl KOMOMHATOPUKH U TEOPUH BEPOSTHOCTU 13
7 [ToBTOpEeHME 21
9 kaacc .I'eomeTpus
1 Bekropsr 8
2 Metoa KoopaArHAT 10
3 CooTHoIIEHHE MEX]ly CTOPOHAMU U YTIaMH TPEyroJibHUKa 11
4 JliiHa OKpYKHOCTH U IJIOLIA/Ab KpyTa 12
5 JIB>KeHUE 8
6 HauanbHbIe cBeZICHHS U3 CTEPEOMETPUH 8
7 006 akcroMax IJIaHUMETPUU 2
8 [ToBTOpeHue 9




