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[Iporpamma  cocTaBieHa B  COOTBETCTBHM C  TpeOoBaHmsiMu  DexepaibHOrO
roCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTAaHIApTa BTOPOrO IOKOJEHHs OCHOBHOI'O OOIIEro
o0pa3oBaHus, MPUMEPHON MNpPOrpaMMbl OCHOBHOTO OOIEro oOpa3oBaHHs 1O MaTEMaTHKE.
MaremaTuka SBJISIETCS OJAHHMM M3 OCHOBHBIX, CHCTEMOOOPA3YIOIIMX IPEIMETOB MIKOJIBHOI'O
oOpa3zoBanus. Takoe MeCTO MaTeMaTWKH CPEAM IIKOJBHBIX MPEIMETOB OOYCIIOBIMBACT U €&
0c00YI0 pOJIb C TOUKHU 3PEHUSI BCECTOPOHHETO PAa3BUTHS JIUYHOCTH yJaIUXCA.

B ocHOBy Hacrosmiell nporpammbl MOJIOXKEHBI NEAArOrMYECKUe U AUAAKTUYECKHE TPUHIUIIBI
(IMMHOCTHO ~ OPUEHTHPOBAaHHBIE; KYJIBTYPHO - OPHEHTUPOBAHHbBIC, JEATEIBHOCTHO -
OpUEHTUPOBAaHHBIE M T.[.) BAPUATHUBHOIO PAa3BHUBAIOILIEIO0 OOPAa30BaHMs, U COBPEMEHHBIE
JUJIaKTUKO-TICUXOJIOTUYECKHE TEHAEHLUM, CBS3aHHbIE C BapUaTUBHBIM  Pa3BUBAIOIIUM
oOpa3zoBanuem u TpedoBanmsiMu OI'OC.

1.pe3yJbTaThl 0CBOEHHsI Y4eOHOTro npeamera «MaremMaTuka

7-9 knaccnl

JIMYHOCTHBIMHU pe3yJbTaTaMH HM3y4eHUsi npeaMera «MaremaTtuka» (B BUAE CIEAYHOIINX
yueOHBIX KypcoB: 7-9 kitacc — «Anredpay» u «I'eoMeTpusi») ABISAIOTCS CIEIYIOIINE KauyecTBa:
HE3aBUCUMOCTb U KPUTUYHOCTh MBIIIICHUS;

BOJISL 1 HACTOMYMBOCTD B JOCTUIKEHUH LIEIIH.

CpencTBOM AOCTHKEHMSI 3THX PE3YJIbTAaTOB SBIISIETCS:

CUCTEMA 3a/laHul y4EeOHUKOB;

Ope/CTaBiIeHHass B Yy4YyeOHMKAX B SBHOM BHJE OpraHu3alMs MaTepuaja IO MPUHLUIY
MUHUMAaKCa;

UCIIOJIb30BaHUE COBOKYITHOCTH TEXHOJIOTUH, OPUEHTUPOBAHHBIX Ha pa3BUTHE
CaMOCTOSITEIFHOCTH ¥ KPUTUYHOCTH MBIIUICHUS: TEXHOJOTHA MPOOJIEMHOTrO JHajora,
TEXHOJIOTUS POYKTUBHOT'O YTEHUS, TEXHOJIOTHsl OLIEHUBAHMSL.

MeranpeaMeTHbIMHM pe3yJbTaTaMH HM3Y4YeHHMs Kypca «Marematuka» SBISAIOTCA
NepBOHAYANIbHBIC TPEACTaBICHUs 00 WAEAX W O METoJaX MATeMaTHKH KaK YHHUBEPCATbHOM
A3bIKE HAYKU U TEXHUKU, CPEICTBE MOJAEIUPOBAHUS SIBJICHUH U IIPOLIECCOB;

YMEHHME BHUAETh MAaTEMaTHYECKYyl0 3aJady B KOHTEKCTE NpOOJIEMHOM CHUTyallul B JPYrHX
JUCLHUIIIINHAX, B OKPYXKAIOLIEH KU3HH;

YMEHHME HAaxXOJIUTh B pPA3IMYHbIX HCTOYHUKAX HH(POpPMAIMIO, HEOOXOOUMYIO JJIsi pelIeHUus
MaTeMaTHYeCKUX MpoOJeM, MPeACTaBIsATh €€ B MOHATHOM (opme, MpUHMMATh pELICHHE B
YCIIOBUSX HETIOJHON U U30bITOYHON, TOUHOW U BEPOSATHOCTHOM MH(OpMaINH;

yMEHUE TOHMMAaTh M HCHOJb30BaTh MaTeMaTHUECKHE CpeJCTBA HAMIATHOCTH (rpaduki,
JarpamMmbl, TaOJUIIbI, CXEMBI U Jp.) AJIS WITOCTPALUY, HHTEPIPETALlUU, apryMEHTAIIH;
yYMEHHUE BBIIBUraTh TUIOTE3bl MPU pElICHUHM Y4eOHBIX 3ajjau, MOHMMaThb HEOOXOAMMOCTh UX
IIPOBEPKU;

yMEHUE NMPUMEHATh UHAYKTUBHbBIE U J€TyKTUBHbIE CIIOCOOBI pacCyX/IE€HUH, BUJETh pa3InyHbIC
CTpaTETHH PELICHUS 3a/1a4;

[IOHUMAaHUE CYIIHOCTH AJITOPUTMUUECKUX IPEANUCAHUN U YMEHHUE ACHCTBOBATH B COOTBETCTBUU
C IIPEIOKEHHBIM aJITOPUTMOM;

YMEHHUE CaMOCTOATENBHO CTAaBUTh LIEJIM, BBIOMpPAaTh M CO3JaBaTh AJITOPUTMBI JJIS PELICHUS
yueOHBIX MaTeMaTUYeCKUX Mpooem;

yMEHUE IUIAHUPOBAThb M OCYIIECTBIIATH JEATEIbHOCTb, HAIIPABICHHYI0 HA peEILIEHUE 3anad
HCCIIEI0BATEIBCKOTO XapaKTepa;

IIpeaMeTHBIMM pe3yJibTATAMHU M3y4YeHUs npeamera «MareMaTHKa» AABJISIOTCH CeAYIOLIHe
YMEHHUA:

7-i Kkjaacc.

Auredpa



Hcnons30BaTh MpH pEIICHUH MaTeMaTHYEeCKHUX 3a]1a4, UX 000OCHOBAaHUHU U TIPOBEPKE HAIICHHOTO
pelIeHus] 3HaHUE O:

HaTypaJbHBIX, LENbIX, PAUOHAIBHBIX, UPPALUOHAIBHBIX, ICCTBUTEIIBHBIX YMCIIAX;

CTEINEHU C HAaTypaJIbHbIMH MOKA3aTENIIMU U UX CBOMCTBAX;

OJHOWICHAX U MpPaBUiaX JICUCTBUN C HUMU;

MHOTO4WIEHaX U MpaBujIax JCUCTBUM C HUMH;

dbopMyIax COKpaImEéHHOTO YMHOKEHUS;

TOX/IECTBAaX; METOJAX J10Ka3aTEIbCTBA TOKIECTB;

JIMHEMHBIX YPAaBHEHUSX C OJHOM HEU3BECTHOM M METOJAX UX PELICHUS;

CHUCTEMax JIBYX JIMHEHHBIX YPaBHEHUH C IByMsI HEU3BECTHBIMU U METOAAX UX PELICHUS.
BpinosiHATE AelCTBUSA ¢ OAHOWICHAMU U MHOTOWICHAMMU;

y3HABaTh B BBIPAKEHUIX (DOPMYIIBI COKPAIEHHOTO YMHOKEHHSI U IPUMEHSITh UX;

packiaabIBaTh MHOTOWICHBI HA MHOKUTEIH;

BBITNOJIHATH TOXK/IECTBEHHBIE TPE0O0Pa30BaHUSI LIEBIX alre0OpanuecKux BhIPAXKEHUN;

JIOKA3bIBATh IPOCTEUIINE TOXKIECTBA;

HAaXOJIUTh YUCJIO COYETAHUMN U YUCIIO Pa3MEILECHHUI;

pelaTh JIMHEHHbBIE YPABHEHHUS C OJTHOW HEM3BECTHOM;

pemarb CUCTEMbI ABYX JIMHEHHBIX YPABHEHUH C IBYMsI HEU3BECTHBIMU METOAOM IOJICTAHOBKH U
METOJIOM aNTeOparndecKOro CII0KCHHUS,

pelaTh TEKCTOBBIE 33Ja4M C TOMOIIbIO JTMHEHHBIX YPABHEHUHN U CUCTEM;

HaXOJIUTh PEIICHUS <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/Ja4, B KOTOPBIX HCIOJIb3YIOTCS
MaTeMaTUYECKHe CPECTBA;

C0371aBaTh MPOAYKT (pe3ybTaT MPOCKTHOM JAEATEIHHOCTH), UIsl U3YYCHHUS U ONMMCAHUS KOTOPOTO
HCIIOJIB3YIOTCS MAaTEMATUUYECKUE CPEJICTBA.

7-1 KJacc.
I'eomerpus

Hcnonp30BaTh MpH pelIeHUMH MaTeMaTHUEeCKHUX 3a]a4, X 000OCHOBAHMU U MPOBEPKE HallIEHHOTO
pelIeHUsT 3HaHUE O:

OCHOBHBIX TI'€OMETPUYECKHMX IOHATHAX: TOYKA, IpsMas, IJIOCKOCTh, JIy4, OTPE30K, JIOMaHasd,
MHOTOYT'OJIbHUK;

OTpe/IeNIEHUH yriia, OUCCEKTPUCHI yTIila, CMEXHBIX U BEPTUKAJIbHBIX YIJIOB;

CBOMCTBaX CMEXHBIX U BEPTUKAJIbHBIX YIJIOB;

OTIpe/IeNIEHNU PaBEHCTBA T€OMETPUUYECKUX (PUTYp; IPU3HAKAaX PABEHCTBA TPEYTOJIbHUKOB;
TreOMETPUUECKUX MECTaxX TOYeK; OMCCEKTpUce yria U CepelMHHOM NEepPIEeHIUKYISApe K OTPE3Ky
KAaK T€OMETPUYECKUX MECTaX TOYEK;

OIpEEIICHNH NIapaJlIEIbHBIX NPSAMBIX; IPU3HAKAX U CBOMCTBAaX MapauUIEIbHBIX MPAMBIX;
AKCHOME ITapaJUIEIbHOCTH U €€ KPaTKON UCTOPHH;

(dbopMyie CyMMBI YIJI0B TPEYroJIbHUKA,

OIPEJIETICHUN U CBOMCTBAX CPEIHEN JIMHUU TPEYTOJIbHUKA;

teopeme Daeca.

IIpuMeHATh CBOMCTBA CMEXXHBIX M BEPTUKAJIBHBIX YIJIOB IIPH PELICHUH 33]1a4;

HaXOJUTh B KOHKPETHBIX CUTyallUsIX PaBHbIE TPEYTOJIBHUKH U JOKa3bIBaTh UX PABEHCTBO;
YCTaHaBIMBATh MMAPAUIEIBHOCTD IPSIMBIX U IPUMEHATH CBOMCTBA MMAPAJUIEIBHBIX ITPSIMBIX;
[IPUMEHSATH TEOPEMY O CYMME YIJIOB TPEYT'OJIbHUKA;

HCIIOJIB30BaTh TEOPEMY O CpEIHEH JMHUM TpeyrojpHHKa W Teopemy Paneca mpu pemieHun
3az1ay;

HaXOJHUTh PEIICHUs <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJad, B KOTOPBIX MCIIOJIb3YIOTCS
MaTeMaTU4YECKUE CPECTBA;

co3/aBaTh NPOAYKT (pe3yibTaT MPOEKTHOU EATEIbHOCTH), U U3yUEHHS U ONHUCAaHUs KOTOPOTO
UCIIOJIB3YIOTCSI MAaTEMATUUECKUE CPELICTBA.



8-i kaacc.
Auredpa

Hcmionb3oBarth Ipu pCIICHUU MAaTCMATUYCCKUX 3a/la4d, UX O6OCHOB3,HI/II/I H IIPOBCPKE Haﬁl[eHHOFO
pelIeHus] 3HAHHE O:

anredpandeckoi JpoOH; OCHOBHOM CBOMCTBE IpO0H;

npaBuiiax JACHCTBU ¢ areOpandecKuMu ApoOsiMH;

CTCIICHAX C ICJIBIMU ITIOKa3aTCIsIMU U UX CBOﬁCTBaX;

CTaHJapTHOM BHJIC YKCIIA;

k
y=—- .
byHKLIHAX X', MX CBOMCTBaxX W rpadukax;
MOHSATUH KBAJIPATHOTO KOPHS ¥ apU(PMETUIECKOTO KBAIPATHOTO KOPHS;

CBOICTBax apu(PMETUUECKUX KBAIPATHBIX KOPHEH;

byHKIIUN y= Vx , €€ CBOMCTBax U rpaduke;

(bopMyIIBI ISl KOPHEH KBaPATHOTO YPaBHEHHUS;

Teopeme Buera i npuBeI€HHOTO U 00IIEro KBaJApaTHOTO YPaBHEHUS;
OCHOBHBIX METOJIaX PEIICHUS IENbIX PAlMOHAIBHBIX YpPAaBHEHUH: METOJE pa3jIoXKeHUS Ha
MHOXHTEJIH U METOJIC 3aMCHBI HEU3BECTHOM;

METO/IE PEIICHHSI TPOOHBIX PallMOHAIBLHBIX YPaBHEHUIA;

OCHOBHBIX METOJIaX PEIICHUSI CUCTEM PAlMOHAIILHBIX YPAaBHCHUU.

Coxkpamiare anredpandeckue 1poou;

BBINOJIHATH apUPMETUICCKHE ACUCTBUS C aIreOpandecKiuMu Apo0sMu;
UCIIOJIb30BaTh CBOMCTBA CTETICHEH C IEJIBIMU TOKA3aTeIIMU TIPH PEIICHUH 3a1a4;
3aIUChIBATh YUCIIA B CTAHJAAPTHOM BHJIE;

BBITIOJTHSATH TOXIECTBEHHBIC ITPEOOPA30BAHUS PAIIMOHATBHBIX BBIPAKECHUMH;

k
2 Y=—

CTpouTh Tpaduku GyHKIUN y =kx+b , Yy=x X ¥ HCMONB30BaTh MX CBOWCTBA TPH
pEILIEHNN 3a/]a4;

BBIUUCIIATH apu(METHUECKHE KBaApaTHbIE KOPHH;

NPUMEHSATH CBOIMCTBA apu(METHUECKUX KBAJPAaTHBIX KOPHEH MPH peIlleH!H 3a1a4;

y =kx+b y=x2

CTpouTh rpaduk QyHKIUU y= Vx Y UCIOJIB30BaTh €r0 CBOMCTBA MPHU PEIICHUH 33/1a4;

pemaTh KBaJipaTHbIC YPaBHEHHS;

NpPUMEHSATH TeopeMy Buera npu perennn 3agay;

peuiaTh Lenble paloHANbHBIE YPaBHEHUST METOJOM DPAa3JIOKEHUS HAa MHOXHUTEIH U METOJOM
3aMEHbl HEU3BECTHOM;

pemaTh ApoOHBIE YpaBHEHNS,

pemaTh CUCTEMbI pallMOHAIBHBIX YPABHEHUIA;

pemiaTh TEKCTOBBIE 33]Ja4H C IIOMOIIBIO0 KBAJPATHBIX M PAllUOHATBHBIX YPAaBHEHUHN U UX CUCTEM;
HAXOJHUTh PEIICHUS <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX HCIOIb3YIOTCS
MaTeMaTU4YeCKUe CPEeICTRa;

CO3/1aBaTh MPOAYKT (pe3yibTaT MPOSKTHOU NEATEIBHOCTH), U1 U3yYEHHS U OMHUCaHUs KOTOPOTO
HCIOJIb3YIOTCSI MaTeMaTUYECKUEe CPECTRA.

8-# kJacc.

I'eomerpus

Hcnonb30Bath npu perieHny MaTeMaTHYECKUX 3a/1a4d, UX 000CHOBAaHWHU U MPOBEPKE HAWIEHHOTO
pelIeHus] 3HaHUE O:

ONpejieNieHuy MapajiesiorpamMmma, pomba, NpSIMOYrojibHHKA, KBajJpara; MX CBOMCTBAX U
MpHU3HaKaX;



ONpEIETICHUU TPAMEINH; JIEMEHTaX TPANelH; TEOPEME O CPEIHEN JIMHUY TpaIeLuu;
ONpeACICHUN OKPYKHOCTH, Kpyra U UX 3JIEMEHTOB;

TeopeMe 00 U3MEPEHUHU YIJIOB, CBA3AHHBIX C OKPYKHOCTBIO;

ONpEeNCICHUH M CBOMCTBAX KacaTeJbHBIX K OKPY)KHOCTH; TEOpPEME O PABEHCTBE JIBYX
KacaTeJbHbIX, IPOBEAEHHBIX U3 OJHON TOYKU;

ONpeeICHUY BIMCAHHOW U ONUCAHHON OKPYKHOCTEH, UX CBOMCTBAX;

OTIpe/ICNICHUU TPUTOHOMETPHYECKHE (YHKIIMH OCTPOTO YIia, OCHOBHBIX COOTHOIICHHHA MEXKITY
HUMH,

npuéMax pereHus MpsSMOYyroJIbHBIX TPEYTOJIbHUKOB;

TPUTOHOMETPUYECKUX GYHKIUAX yriaoB oT 0 mo 180°;

TeOpeMe KOCUHYCOB U TEOPEME CUHYCOB;

npuéMax peleHus: TPOU3BOJIbHBIX TPEYTOJILHUKOB;

dbopMynax IS MIOIMAIN TPEYTOIbHUKA, TTapaiie]IorpaMMa, TpaneIuy;

teopeme [Iudaropa.

[TpuMeHsTh MPU3HAKK M CBOWMCTBA MapaljiesiorpaMma, pomoa, MpsSMOYToIbHUKA, KBaJapara Mmpu
pelIeHUH 3a/1ay;

pemaTh IpocTerIue 3a1a4i Ha TPaIeluo;

HAaxOJIUTh IPAyCHYIO MEPY YIJIOB, CBA3aHHBIX C OKPYKHOCTBIO; YCTAaHABIMBATh UX PABEHCTBO;
MIPUMEHSATH CBOWCTBA KAaCaTEIbHBIX K OKPY>KHOCTHU TIPHU PEIICHUU 3a/1a4;

pemarh 3aJa4i Ha BOMCAHHYIO U ONHMCAHHYIO OKPY>KHOCTb;

BBITIOJIHSITH OCHOBHBIE T€OMETPUUECKHE TOCTPOSHHUS C TTIOMOIIBIO IUPKYJIS U TUHEHKH;

HAaXOJWTh 3HAYEHUS TPUTOHOMETPUUECKUX (YHKIMI OCTpPOro yria uepe3 CTOPOHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

MPUMEHSTh COOTHOLICHUS MEXAY TPUTOHOMETPHUYECKHMMH (YHKIUSMU MPHU PEIICHUU 3a7ad; B
YaCTHOCTH, 110 3HAYEHUIO OJJHOM 13 (QYHKIIMI HAXOJAUTH 3HAYCHUS BCEX OCTAIbHBIX;

pemarb NpsMOYTOJIbHbIE TPEYTOJIbHUKH;;

HAaXOJIUTh IJIOMIAN TPEYTOJIbHUKOB, MapauIeIorPaMMOB, TPaNeIuii;

npuMeHsTh Teopemy [ludaropa npu pemenun 3aaay;

HaXOJIUTh MPOCTEHUIINE TEOMETPUUECKHUE BEPOSTHOCTH;

HAXOJHUTh PEIICHUS <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX HCIOIb3YIOTCS
MaTeMaTUYECKHE CPEICTBA;

CO3/aBaTh MPOAYKT (pe3yibTaT MPOESKTHOU EATENbHOCTH), U U3yYEHHS U OTMUCAHHS KOTOPOTO
WCIIOJIB3YIOTCSI MATEMAaTHUECKUE CPEJICTBA.

9-i1 KJacc.
Auredpa

Mcnonb30BaTh Npyu PELICHUH MaTeMaTHYECKUX 3aJa4, MX 000CHOBaHUHU U MPOBEPKE HalJIEHHOTO
peueHusl 3HaHuE O:

CBOMCTBAxX 4YMCIIOBBIX HEPABEHCTB;

METO/AX PEIICHMS JIMHEUHBIX HEPABEHCTB;

CBOWCTBaX KBaPaTUYHOU (DYHKIIMH;

METO/AaX PEIICHMS KBaIpaTHbIX HEPABEHCTB;

METO/I€ UHTEPBAJIOB I PELICHUS PALIMOHAIIBHBIX HEPABEHCTB;

METO/AaX PEIICHHS CUCTEM HEPABEHCTB;

_yn
CBOMCTBax U rpaduke GpyHKIHH y=x IIPU HATYpaJIbHOM n;

OMPCACIICHUU U CBOICTBaxX KOpHCfI CTCIICHH N,

CTCIICHAX C pallMOHAJIbHBIMU IMOKA3aTCIIAMU U UX CBOI\/’ICTBaX;

ONpCACIICHUU U OCHOBHBIX CBOMCTBaX apH(I)MCTH‘{CCKOﬁ MMpoOrpecCuu; (I)OpMy.He JJIA HaXOXKIACHUA
CYMMBI €€ HECKOJIbKHUX MEPBBIX YICHOB,

ONpeaACIICHUHN U OCHOBHBIX CBOMCTBaxX I’COMCTpI/I‘-ICCKOf/’I IIpOTpeCCHU; (I)OpMlee I HAXOXK I CHUA
CYMMBI €€ HECKOJIbKHUX MEPBBIX YICHOB,



dopmyne s cyMMbl OECKOHEUHOW T€OMETPHUYECKON MPOTPECCU CO 3HAMEHATEIeM, MEHBIIUM
110 MOJIYJIFO €IMHUIBI.

Hcnonp30BaTh CBOMCTBA YMCIOBBIX HEPABEHCTB I PeoOpa3oBaHusl HEPABEHCTB;

JIOKa3bIBaTh MPOCTEHIINE HEPABEHCTBA;

pelaTh JIMHEWHbIE HEPaBEHCTBA;

CTPOUTH rpauK KBaIpaTUUHOW (PYHKIHMU U UCIIOIB30BATh €r0 MIPU PEIICHUH 3a/ay;

pelaTh KBaJlpaTHbIE HEPABEHCTBA;

penaTh palMoOHaJbHbIE HEPABEHCTBA METO/I0M MHTEPBAJIOB;

pelaTh CUCTEMbl HEPABEHCTB;

CTpouTh rpaduk QyHKIUU y=x" IIPU HATypaJIbHOM N U UCHOJIB30BaTh €r0 MPHU PELICHUH 3a/1a4;
HAXOJIUTh KOPHHU CTEIEHHU N;

MCIIOJIb30BaTh CBOMCTBA KOPHEH CTENEHH N IPU TOXKIECTBEHHBIX MPEOOPA30BAHMSIX;

HAXOJIUTh 3HAYCHHS CTENICHEH C palliOHATbHBIMU MMOKA3aTEISIMU;

pelaTh OCHOBHBIE 3a/1a4H Ha apU(PMETHUECKYIO0 U T€OMETPUUYECKYIO IIPOTPECCHH;

HAXOJUTh CyMMY OCCKOHEYHOW T'€OMETPUUYCCKOW MPOTPECCHH CO 3HAMEHATENIEM, MEHBIITNM 10
MOJIYJIIO €TUHUIIBL;

HaXOJIUTh PEIICHUS <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/Ja4d, B KOTOPBIX HCIOJIb3YIOTCS
MaTeMaTUYECKUe CPeCTRA;

C03/71aBaTh MPOAYKT (pe3yabTaT MPOEKTHON JEATEILHOCTH), ISl U3yYEHUS U OMUCAHUS KOTOPOTO
UCIOJIB3YIOTCSl MaTeMaTUYECKUe CpeCTRa.

9-# kaacc.
I'eomerpus

Hcnonp30BatTh MpH pelIeHUH MaTeMaTHUYECKHUX 3a]1a4, X 00OCHOBAaHUU U IPOBEPKE HallIEHHOTO
pELIEeHUs] 3HaHUE O:

IpU3HAKaX M0A00HS TPEYrOJbHUKOB;

TEOpEME O IIPONOPLUOHAIBHBIX OTPE3KAX;

CBOICTBE OMCCEKTPUCHI TPEYTOJIbHUKA,

IIPONOPLUUOHAIIBHBIX OTPE3KAX B MPSAMOYIOJIBHOM TPEYTOJIbHUKE;

IPONOPLUOHAIIBHBIX OTPE3KaxX B KPYTE;

TeopeMe 00 OTHOUIEHUH IIOMIaied MOA0OOHBIX MHOTOYTOJIbHUKOB;

CBOMCTBaX NPABWIBHBIX MHOTOYTOJIbBHMKOB; CBSI3M MEXAY CTOPOHOH  INpaBUJIBHOIO
MHOTOYT'OJIbHUKA U paJiycCaMy BIMCAHHOTO U ONUCAHHOTO KPYTOB;

OTIpeIeIeHNH JUTMHBI OKPY>KHOCTHU U (popmyJie 171l €€ BBIYMCICHMS,

(bopMyIie TIoIIa U NPaBUIBHOTO MHOTOYTOJIbHUKA;

OTIpeNieIeHNH IO Kpyra U Qopmyse Juist e€ BBIYMCIEHUs; GopMmylie A BBIYMCICHUS
MJIOMIAeH YacTel Kpyra;

IIPaBWJIE HAXOXKICHMWS CYMMBl M Pa3HOCTH BEKTOPOB, IIPOM3BENEHUS BEKTOpa Ha CKajsp;
CBOMCTBA ITUX OIEepaLnii;

OIpECIIEHNU KOOPAUHAT BEKTOPA U METOJaX UX HaXOXKICHMUS;

IIpaBHJIE BHIMOJIHEHHUN Omepaluii Ha/l BEKTOpaMU B KOOPJMHATHOMN (opme;

OTIpeIeIEHNH CKaJIIPHOTO MPOU3BEICHNUS BEKTOPOB U (hOpMYIIe AJIsl €r0 HaX0XKJICHHS,

CBSI3M MEXKIY KOOpAMHATAMU BEKTOPOB U KOOPJMHATAMHU TOYEK;

BEKTOPHBIM M KOOPIMHATHBIM METOJaX PEIICHUS TEOMETPUUECKUX 3aa4.

dopmynax 00bEMa OCHOBHBIX IMPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUTYp: mapasuiesenunena,
KyOa, 1mapa, IUINHIpPa, KOHYCA.

[TpuMeHsTh MpU3HAKU TO100US TPEYTOIbHUKOB MPHU PELICHUH 3a/1a4;

CBOJUTH paboTy ¢ TpUroHoMeTpudeckuMu (yHkIusiMH yrioB oT 0 1o 180° k ciydaro ocTphIxX
YTJIOB;

IIPUMEHATH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IIPU PELLIEHUN 3a/1ay;



pelars IIPOU3BOJIBHBIE TPEYTrOJIBHUKHM pEIIaTh IMPOCTEHINME 3aJadyd Ha IPONOpPLUOHAIBHBIC
OTpPE3KH;

peuiaTtb HpOCTeI;’IIHI/Ie 3ala4yi Ha NNPaBUJIbHBIC MHOT'OYT'OJIbHUKH,

HAXOJMTh JUTMHY OKPYKHOCTH, IUIOIIA/b KPyra U ero 4acTei;

BBITOJIHATH ONEPAIK HAJl BEKTOPAMH B TEOMETPHUECKON U KOOPAMHATHOH (hopme;

HAXOJIUTh CKAISAPHOE MPOM3BEICHUE BEKTOPOB U MPUMEHATH €ro I HAXOXKICHHS Pa3IdYHBIX
TCOMCTPHUYCCKUX BCIUYNH,

pelath reOMeTPUYECKUE 3a/1a4i BEKTOPHBIM U KOOPAUHATHBIM METOJIOM;

NPUMEHSTh TCOMETPUUECKUE MPEOOPa30BaHUs IIOCKOCTH TPH PEIICHUH TEOMETPUYCCKHX 3a/1a4;
HAXOJUTh 00BEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX I'€OMETPUYCCKUX (DUTYp: Mapajuienenumnesa,
KyOa, mapa, MIuIMHIpa, KOHYCa;

HAXOJUTh PCIICHUS (OKU3HCHHBIX» (KOMIICTEHTHOCTHBIX) 3a7a4, B KOTOPBIX HCIOJIb3YIOTCS
MaTeMaTUYECKUE CPE/ICTRA;

€O371aBaTh MPOIYKT (pe3y/IbTaT MPOSKTHOM MESITEIbHOCTH), ISl U3YUCHHS U OMUCAHUSI KOTOPOTO
UCIIOJIB3YIOTCSI MATEMaTHYECKUE CPE/ICTBA.

Perynastusubie YY/I:
7-9-it kJaacchl

— CaMOCTOSITEIILHO OOHAPYKHBATh M OPMYIUPOBATH MPOOJIEMY B KIIACCHOW M HHIUBUIYaTbHON
y4eOHOI eI TeTbHOCTH,

— BBIIBUTaTh BEPCHU PEIICHUS MPOOJIEMBI, OCO3HABaTh KOHEUYHBIA pPe3yJbTaT, BBIOMPATH
Cpe/CTBa JOCTIIKEHHUSI LI U3 TIPEJIOKEHHBIX WM UX UCKATh CAMOCTOSTEIIBHO;

— COCTaBJIITh (MHAMBUAYAILHO WJIW B TPYNIE) IUTAH pPEIICHUs MpoOIeMbl (BBITOIHEHUS
MIPOCKTA);

— moA0UpaTh K Kaka0M mpobieme (3a1aue) aeKBaTHYIO € TEOPETHUYECKYIO MOJICIIb;

— paboTasi 1Mo MPEIUIOKEHHOMY WM CaMOCTOSTEIBHO COCTABJICHHOMY IUIAHY, HCIIOJb30BaTh
Hapsily C OCHOBHBIMH W JIONIOJHUTENIBHBIC CPEICTBA (CIpaBOYHAs JIATEPATYpPa, CIIOKHBIE
nprOOPHI, KOMITBIOTED);

— IUTAHUPOBATH CBOIO WH/IMBHIYAILHYIO 00pa30BaTEeIbHYIO TPACKTOPHIO;

— paboTaTh MO CaMOCTOSITENIBHO COCTABJICHHOMY IUIaHy, CBEPSSICh C HUM U C IEINbI0
JESITEIIbHOCTH, UCIIPABJISS OIMMOKHU, UCTIONB3YSI CAMOCTOSTEIBHO MTOI00paHHBIC CPEICTBA (B TOM
yrcne u HTepHer);

— CBOOOJHO TOJIB30BATHCSI BHIPAOOTAHHBIMA KPHUTEPHUSAMH OIICHKH W CAMOOIICHKH, UCXOJS W3
e U UMEIOIINXCS KPUTEPUEB, pa3inyas pe3yibTaT U COCOObI IeHCTBUM;

— B XOJI¢ MPEJICTABIICHUS IMPOCKTA JIaBaTh OIICHKY €Tr0 pe3yIbTaTaM;

— CaMOCTOSATEILHO OCO3HABaTh MPHUYMHBI CBOETO yCIeXa WIM Heycliexa U HaXOAWTh CIOCOOBI
BBIXOJIa U3 CUTYAIlMH HEYCIIeXa,;

— yMeTh OIIGHHTh CTENEeHb YCHEIIHOCTH CBOEH WHAMBHAyabHON 00pa3oBaTenbHOU
JeSITEIIBHOCTH;

— JIaBaTh OIICHKY CBOMM JIMYHOCTHBIM KaueCTBaM U YepTaM XapakTepa («KaKoOB 51»), OMPEAeNsiTh
HaIpaBJICHUS] CBOETO Pa3BUTHS («KAKUM S XOUY CTaTh», «4TO MHE JIJISl 3TOTO HAJO CHIEIAThY).

CpenctBoM popMupOBaHUs PEryaITUBHBIX Y Y [ ciykaT TEXHOIOTHS MPOOJIEMHOTO IUaiora Ha
dTare W3y4eHHUss HOBOTO MaTepHala U TEXHOJIOTHs OIEHUBAHUS 00pa30BaTEIbHBIX TOCTHKEHUN
(Y4eOHBIX yCIIEXOB).

ITo3naBartenbHbIe YY/I:

7-9-ii kaacesl

— aHaJIM3UPOBaTh, CPAaBHUBATh, Ki1acCU(UIUPOBATH U 0000IaTh (PAKTHI U SIBJICHHUS,



— OCYIIECTBJISATh CpPaBHEHHE, CEpPUAIMI0 M KIACCH(PHKAIUIO, CaMOCTOSTEIBHO BBIOMpAs
OCHOBaHUS U KPUTEPUU JJIs1 YKa3aHHBIX JIOTUYECKUX OMEpaluii; CTPOUTH KJIacCU(UKALIMIO TYTEM
JUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPULIAHMS);

— CTPOUTH JIOTUYECKH OOOCHOBAHHOE PACCYKIEHHUE, BKIIOYAIOUIEe YCTAHOBJICHHWE MPUYUHHO-
CIIEACTBECHHEBIX CBS3€Ii;

— CO3JaBaTh MaT€eMAaTUYECKUE MOJIEIH;

— COCTaBJISATh TE3UCHI, PA3JTUYHbIC BUbI TNIAHOB (MPOCTHIX, CIOKHBIX U T.I1.). [IpeoOpa3oBbIBaTh
WH(OpMAaIHIO U3 OJTHOTO BHJIA B IPYToM (TAOIHIy B TEKCT, IMarpaMMy H TIp.);

— BBIYUTHIBATH BCE YPOBHU TEKCTOBOW MH(POPMAITUH.

— YMETh OMpeleisTh BO3MOXKHbIE MCTOUHHUKH HEOOXOJUMBIX CBEIEHUH, MPOU3BOIUTH IMOUCK
uH(pOpMaIIN1, aHATTU3UPOBATh U OLIEHUBATH €€ JIOCTOBEPHOCTb.

— TMOHHMMasl TO3WIMIO JAPYroro 4ejoBeKa, pa3inyaTh B €ro pedyd: MHEHHE (TOUKY 3peHus),
JIOKA3aTeNbCTBO (apTYMEHTHI), DaKThl; TUTIOTE3bI, AKCUOMBI, TEOpHUH. J1JIT 3TOTO CaMOCTOSTEIIBHO
UCIIOJIb30BAaTh pa3jMyYHble BHUIbl UYTEHHUS (U3ydarollee, MPOCMOTPOBOE, O3HAKOMHUTENIbHOE,
MMOMCKOBOE), MPUEMBI CITYIIIaHUSI.

— caMOMy CO3/1aBaThb HMCTOYHHMKH HH(POpPMAIMM Pa3HOTO TUNA M JAJS Pa3HBIX ayIUTOPHIA,
coOroaTh HHOOPMAIIMOHHYIO TUTHEHY | MTPaBUIa MH()OPMAIIMOHHOW OE301MaCHOCTH;

— YMETh HCIOJIb30BATh KOMIBIOTEPHBIE U KOMMYHUKALIMOHHBIE TEXHOJIOTMM KaK MHCTPYMEHT
JUISL JTOCTHMDKEHHUS CBOMX Ielel. YMeTh BbIOMpaTh aJIeKBaTHBIC 3a7au€ HMHCTPYMEHTAIbHBIC
MIPOrpaMMHO-aNMNapaTHBIE CPEJICTBA U CEPBUCHI.

CpenctBoM popmupoBaHus Mmo3HABATEIBHBIX Y Y]] City’kaT y4eOHBIN MaTepuast v TMPEexIe BCETo
NPOJAYKTUBHBIC 3aJaHusl Y4eOHHKA, MO3BOJIAIOIIME MPOABUTATHCA MO BCEM MIECTH JMHUSIM
pa3BUTHA.

1-1 JIP — HMcnonp30BaHrEe MaTeMaTUYECKUX 3HAHUU ISl PEUICHHs Pa3IMYHbIX MaTeMaTHYECKUX
3a71a4 ¥ OLICHKH MOJIYYEHHBIX PE3YJIbTaTOB.

2-51 JIP — COBOKYIHOCTh YMEHUI MO UCTIOIB30BAaHUIO JOKA3aTEIbHOI MaTeMaTHYEeCKON peyu.

3-s11 JIP — CoBOKYyITHOCTh YMEHHUH 1O pabore ¢ mH(OpMaIyel, B TOM YHUCIE U C Pa3TUYHBIMUA
MaTeMaTUYECKUMHU TEKCTaMH.

4-g JIP — YMeHHS HCIOJB30BaTh MaTEMaTUYECKHE CPEICTBA ISl W3Y4YEHUS W OINMUCAHUS
peanbHBIX MPOLIECCOB U SBJICHUM.

5-s1 JIP — He3aBUCUMOCTD ¥ KpUTUYHOCTD MBIIIJICHUSI.

6-s1 JIP — Bonsg 1 HaCTOWYHBOCTH B JOCTUKECHHUH LIEITH.

KommynukaruBusie YY/I:
7-9-ii kJaaccsl

— CaMOCTOSITENIbHO OPraHU30BbIBaTh y4eOHOE B3aUMOJEHCTBUE B rpyIe (OmpeneisTh odmue
LeJIU, IOTOBAPUBATHCS APYT C APYTOM U T.[1.);

— OTCTauBasl CBOIO TOUKY 3PEHUS, IPUBOJUTH ApPIYMEHTHI, MOATBEPKAast UX paKTaMu;

— B IMCKYCCUU YMETh BBIIBUHYTb KOHTPAapTyMEHTBHI;

— YUYUTBCS KPUTHYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIpU3HaBATh
OLIMOO0YHOCTh CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;

— MOHUMas MO3ULHIO IPYroro, pa3inyarh B €ro peuu: MHEHHE (TOUKY 3pEHHUs), 10KA3aTeIbCTBO
(aprymeHTsl), (paKkThbl; THIIOTE3bI, AKCUOMBI, TEOPUH;

— YMETh B3IJISIHYTh Ha CUTYAIlMIO C MHOM MO3UIIMU U IOTOBApUBATHCS C JIObMHU UHBIX MTO3ULIUH.
CpenctBoM  (GOpMHpOBaHHS KOMMYHUKATUBHBIX Y'Y/ ciyXaT TEXHOJOTHS MpOOIEMHOIO
nuanora (moOyXAarolui U MOABOMALINI JUaNor) U opraHu3anus padoThl B MajbIX Ipymmnax,
TaK)K€ UCIOJIb30BAaHUE HA YPOKAX JIEMEHTOB TEXHOJIOIMH ITPOIYKTUBHOTO YTEHHUS.

2. Coaep:kaHue OCHOBHOTO 00pa30BaHHs N0 MaTeMaTHKe.



B ocHoBe conepkaHuss OOydeHUs] MATEMAaTHKE JIGKUT OBJAJICHUE YYAIIUMUCS CIIETYIOIIUMU
BHUJaMH KOMIIETECHIIHI: MPEIMETHOM, KOMMYHUKATHUBHOI, OpraHU3alMOHHOMN U
0OIIEKYTbTYpHON. B COOTBETCTBUM € 3THUMHM BUJIAMH KOMIIETCHIIMII HAMH BBIJCJICHBI TJIaBHbBIC
COJIepXKaTEIbHO-1ICTIEBbIC HAIpaBJIeHUs (JUHWUW) Pa3BUTHS YYalUXCS CPEACTBAMHU IpeaMeTa
«Marematuka.

Ipenmernas komnereHuus. [loag npeaMeTHON KOMMIETEHIMEH TOHUMAETCSI OCBEIOMIIEHHOCTh
IIKOJIBHUKOB O CHCTEME OCHOBHBIX MATEMAaTHMUYECKUX MPEACTABICHUA M OBJIAQJCHHE HUMU
HEOOXOAMMBIMH TIPEAMETHBIMA yMEHHAMHU. DOpPMHUPYIOTCS Cleayomue o0pa3yrolme 3Ty
KOMIIETCHIIMIO TPEACTABJICHHUS: O MaTeMaTH4YeCKOM S3bIKE KaK CpPEJCTBE BBIPAKECHUS
MaTeMaTUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH W T.A.; O MaT€MaTHYECKOM MOJICIIMPOBAHUN KaK
OJIHOM W3 BaXHBIX METOJOB IMO3HAaHUs MuUpa. DOPMHUPYIOTCS CIEAyIomue 00pa3yrolue 3Ty
KOMITETCHIIMIO YMEHUS: CO37aBaTh MPOCTECHINME MaTEMaTHYCCKUE MOJICIH, paboTaTh ¢ HUMHU U
WHTEPIPETHPOBATHh MOJIYYCHHBIE PE3YyJIbTAaThl; MPHOOpPETaTh M CHCTEMATU3UPOBATH 3HAHHS O
croco0ax pemnieHus MaTeMaTUYeCKHX 3a7ad, a Tak)Ke MPUMCEHSATh ITH 3HAHHWS U YMEHUS s
pEIICHUS] MHOTUX KU3HEHHBIX 3a7a4.

KommyHnkatuBHas kommnereHuus. [log KOMMYHUMKAaTMBHON KOMIIETEHLIMEH ITOHUMAETCs
c(hOpMUPOBAHHOCTh YMEHHUS SICHO U YETKO MU3JIaraTh CBOU MBICIH, CTPOUTH apTyMEHTHUPOBAHHBIC
paccyXJIeHus, BECTH AHANIOT, BOCHPUHHMAs TOUYKY 3pEHUs coOeceIHHKa M B TO K€ BpeMs
nojaBepras €€ KpUTUUECKOMY aHaIN3y, OTCTauBaTh (MPU HEOOXOAMMOCTH) CBOIO TOUKY 3pPEHUS,
BBICTpauBasi CUCTEMY aprymMeHTanuu. @opmMupyrorcs: o0pa3yromiue 3Ty KOMIETEHINIO YMEHHUs, a
TaK)Ke YMCHHS U3BJIEKATh HHPOPMAIIMIO U3 Pa3HOTO POJIa HCTOYHUKOB, MPEOOPa30BEIBas €€ Mpu
HEO00X0UMOCTH B Apyrue GopMbl (TEKCThI, TAOIUIBL, CXEMBI U T.1.).

OpranusauuonHasi kKommereHuusi. [lox opraHu3anMOHHONW KOMIIETEHIIMEH [TOHHUMAETCA
c(OpPMUPOBAHHOCTh YMEHHSI CaMOCTOSITENIbHO HaXOAWTb M TPUCBAWBATh HEOOXOAMMBIE
y4danmcs HoBble 3HaHUs. DOpMHPYIOTCS clieAyronue 00pa3yomue 3Ty KOMISTCHIIMIO YMEHUS:
CaMOCTOSITENIbHO CTaBUTh y4eOHYIO 3amauy (1enb), pa3OuBarh €€ Ha COCTaBHBIE YacTH, Ha
KOTOPBIX OyJeT OCHOBBIBATBHCS IPOIECC €€ PEIICHUs, aHATU3UPOBATh PE3YNIbTAT JCHCTBUS,
BBISIBJISITH JIONYIEHHBIE OMIMOKH M HETOYHOCTH, HCIIPABIATh UX M MPEACTABIATH MMOJTYYCHHBII
pe3ynbTar B GopMe, JIETKO TOCTYITHOM JUIsl BOCHPUSTUS IPYTUX JIIOJIEH.

Oo0mexkyabTypHass KommnereHuusi. I[log oOmIEKyIbTYpHOW KOMIIETEHIIMEH MOHUMAETCS
OCBEJIOMJICHHOCTH IIIKOJIBHUKOB O MaTEMaTHUKE KaK JIEMEHTE OOIIEeYeIOBEUECKOU KYIbTYpHhI, €€
MECT€ B CHUCTEME JIPYTUX HAyK, a Takke €€ pOoJu B Pa3BUTUM NPEJICTABICHUN YEOBEYECTBA O
IEJOCTHOM KapTuHe Mupa. DopMHUPYIOTCS clenyromue o0pa3yromue 3Ty KOMIIETCHIIHIO
MpeJICTaBICHUs: 00 YPOBHE Pa3BUTHs MAaTEMATHKHU Ha PA3HBIX HCTOPUYECKHUX dTarax; O BBICOKOM
MPaKTUYECKOW 3HAYMMOCTH MATeMaTHUKHU C TOYKH 3PEHUSI CO3/IaHUSI M PA3BUTUS MaTepUATbHON
KYJIBTYpPBI YEJIOBEUYECTBA, a TAKXKE O BAYKHOW POJIM MaTeMaTHUKH C TOYKU 3peHUs (OPMUPOBAHUU
TaKUX BAXHEHIIUX YEepPT JUYHOCTH, KaK HE3aBUCUMOCTh W KPUTHYHOCTH MBIIUICHHS, BOJIS U
HaCTOMYMBOCTH B IOCTUKEHUU LEIH U JIP.

AJITEBPA (200 4)

Anrebpanyeckue BbIpaK€HUS. DyKBeHHBbIE BBIp@KEHHS (BBIDAKEHUS C IEPEMEHHBIMH).
YucnoBoe 3HaueHHWE OYKBEHHOTO BbIpaKeHHUS. JlomycTUMbIe 3HAu€HHUs [EPEMEHHBIX.
[ToncraHoBKa BbIpakeHUH BMeCTO nepeMeHHbIX. [IpeoOpa3oBaHre OyKBEHHBIX BbIpaXKEHHH Ha
OCHOBE CBOMCTB apu(METUIECKHX AeicTBHiA. PaBeHCTBO OYKBEHHBIX BhIpaxeHHH. TOXKIECTBO.
CreneHb ¢ HaTypalbHBIM MOKa3aTeleM U €€ cBoicTBa. OMHOWIEHBI U MHOTOWIeHbl. CTENeHb
MHorowieHa. CloXeHue, BbIUUTAHHE, YMHOKEHHE MHOroujeHOB. Dopmyibl COKpaIEHHOIO
YMHOKEHMS: KBaJIpaT CyMMbl M KBaapar pasHoctd. DopMyna pa3HOCTH KBaJpaToB.
[TpeoOpa3zoBaHue ENOTO BBHIPAKEHUSI B MHOTOUJIEH. Pa3noskeHrne MHOTOYICHOB Ha MHOKHUTEIH.
MHorouwiensl ¢ oqHOM nepemeHHor. Kopenb MHOrowieHa. KBagpaTHbIi TpeXusieH; pa3ioKeHne
KBaJPAaTHOT'O TPEXUJIEHA HA MHOKUTEIIH.

Anrebpanueckasi 1pobb. OCHOBHOE CBOMCTBO anredpandeckoil 1pobu. CioxeHue, BBIYUTaHHE,
YMHOXEHHE, JIeJIeHne anredpandeckux apooeii. CTeneHsp ¢ IeNIbIM MOKa3aTeeM U €€ CBOMCTBA.
PanmroHansHbIe BRIpaXEHUS U UX MpeoOpa3oBaHus. Jloka3aTenbCTBO TOXK/IECTB.



KBanpatusie xopHH. CBOMCTBa apu(METHUECKUX KBAJIPAaTHBIX KOPHEH M HMX NPUMEHEHHE K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAKECHUN U BBIYUCIICHUSM.

VpaBHuenus. YpaBHeHue ¢ ojaHoM mnepeMmeHHOW. Kopenb ypaBHeHus. CBONCTBA YHMCIIOBBIX
paBeHCTB. PaBHOCHMIIBHOCTD ypaBHEHUM.

Jluneiinoe ypaBHeHue. KBaapaTHoe ypaBHeHue: ¢GopMmyrna KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera. Penienue ypaBHEHU, CBOAAIIMXCS K JUHEUHBIM U KBaApaTHbIM. [Ipumepsl pe-
IICHUS] YPaBHEHUI TpeThel 1 4eTBepTOll crenenu. Pemenne qpoOHO-paniMoOHaIbHBIX YPaBHEHUH.
VYpaBHEHHE C IBYMs II€PEMEHHBIMH. JIMHEHHOE ypaBHEHHUE C IBYMs IIEPEMEHHBIMH, IPUMEPHI
pellIeHUs] ypaBHEHUH B 1IEJIBIX YHMCIIAX.

Cucrema ypaBHEHHH C JByMs I€peMEHHbIMU. PaBHOCMIBHOCTH cucTeM. CHUCTEMBI IBYX
JUHEHUHBIX YPAaBHEHWM C JBYMs IIEPEMEHHBIMU; PELICHHUE IIOJCTAHOBKOM U CIIOKECHHUEM.
ITpumeps! pelIeHns CUCTEM HEJTMHEMHBIX YPABHEHUN ¢ ABYMs IIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJreOpanyeckKiuM CrocoOoM.

JlekapToBbl KOOpJAMHATBI Ha IUIOCKOCTH. ['paduyeckas mHTeprperanus ypaBHEHHs C JBYMs
nepeMeHHbIMH. [ paduK TMHEHHOTO ypaBHEHUS C JBYMs IEPEMEHHBIMU; YII0BOH K03 dumeHt
IpSAMOIf; ycJIoBHE MapajuIeIbHOCTH NpAMBIX. ['papuku mpocTednx HEIMHEWHBIX ypaBHEHHUI:
napaboiia, runep0oiia, OKpy>KHOCTh. [ paduueckass HHTEpIIpeTalus CUCTEM YPaBHEHUU C JIBYMS
IIEPEMEHHBIMH.

HepasencrBa. UucioBsle HepaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHeElHbIE HepaBeHCTBAa ¢ OJHOW nepeMeHHOH. KBanpaTHble
HepaBeHCTBA. CHCTEMbI HEPABEHCTB C OJHOM MEPEMEHHOM.

OYHKIUUH (65 4)

OcCHOBHbBIE TOHATHS. 3aBUCUMOCTM MEXJ1y BenuuuHamu. I[lpeacraBnenue 3aBuUcCHMOCTEH
dopmynamu. Ilonarue ¢yHkmuu. OONacTh ONPENCICHUS W MHOXKECTBO 3HAYCHHUU (DYHKIUH.
CnocoObl 3amanus ¢yHkuuu. ['paduk Qynkumu. CBoiicTBa (QyHKIMA, MUX OTOOpa)KeHHE Ha
rpaduke. [Ipumeps! rpagIKOB 3aBHCUMOCTEH, OTPAXKAIOMINX PeaIbHBIEC IPOIIECCHI.

Yucnosble ¢yHkiuu. DYHKIUH, OMUCHIBAIONIME MPSAMYI0O W OOpAaTHYI MPONOPIMOHATIbHBIC
3aBUCHUMOCTH, UX Tpaduku U cBoiicTBa. JIuneliHas ¢yHkuus, ee rpaguk u cpoiicrBa. KBaapa-
TU4Has QyHKIHUSA, ee rpaduk u cBoiicTBa. CTeneHHble (PYHKIUU C HaTypaJbHBIMU NOKA3aTeIsIMU
2 u 3, ux rpaduku u coiictaa. I'paduxu dyrkimit y =\x, y = 3Vx, y = [x|.

Yucnossle mnocienoBarenbHOCTH. [loHATHE 4YKMCIOBOM  MOCIENOBATENBHOCTH.  3aJaHHE
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM GopMyIioi U Hopmysoil n-ro uieHa.

Apudmernueckas U reomerpudeckas nporpeccud. @opMyinsl n-ro wieHa apupMeTHYecKod H
TEOMETPUUYECKONU TPOrPECCHil, CyMMBI TIEPBBIX T ujieHOB. M300paxeHue ujaeHOB apudmernye-
CKOM M TEOMETPUYECKOW IPOrpecCUid TOYKAMU KOOPAMHATHOW IIJIOCKOCTH. JIMHEWHBIA U
HKCIOHEHIUATBHBIA pOcT. ClI0KHbBIE MPOIIEHTHI.

BEPOATHOCTDB U CTATUCTHUKA (394)

OnucarenpHas crtatucTuka. [IpencraBieHue NaHHBIX B BUJE TaOJHI], Juarpamm, rpapukos.
CnyyvaiiHass u3MeH4MBOCTb. CTaTUCTHYECKHE XapaKTePUCTUKUM HaOopa MJaHHBIX: CpeaHee
apudmernyeckoe, MeauaHa, HauboJpllee U HaMMEHblIee 3HaueHus, pasmax. [IpencraBinenue o
BBIOOPOYHOM HCCIIEIOBAHUH.

Cnyuaiinble coObITHSI U BEpOATHOCTH. [loHSATHE O cilydailHOM OMbBITE U CIy4allHOM COOBITHU.
Yactora ciydaitHOro coObitug. CTaTUCTHMYECKHM TOAXOX K TOHATHIO BEPOSTHOCTH.
BeposTHOCTH NpPOTHBOIOJIIOXKHBIX COOBITUH. JlOCTOBEpHBIE W HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOXXHOCTB cOoOBITHI. Kitaccndeckoe onpeeneHne BeposTHOCTH.

KomOunaropuka. Pemenne xoMOMHATOpHBIX 3amad mepebopoMm BapuaHTOB. KomOuHaTtopHOE
npaBuiio yMHOXKeHHs. [lepectanoBku U pakTopuan.

I'EOMETPUA (2414)



Harnsanas reomerpust. Harnsanele npenctaBieHus o Gurypax Ha IiIOCKOCTH: MpsiMasi, OTPE30K,
Jyd4, YroJj, JJOMaHasi, MHOTOYTOJIbHUK, OKPYXXKHOCTb, KpyTI. UeThIpEXyTroNbHUK, NPAMOYIrOJIbHHUK,
KBazpar. TpeyrojabHUK, BUIbl TPEYroiabHUKOB. lIpaBuinbHble MHOrOyrojabHuku. M3o0pakeHue
reomeTpuueckux ¢uryp. BzaumHoe pacrnonoxeHue IByX MPsIMBIX, ABYX OKPYKHOCTEH, IpAMOi
U OKPY>KHOCTH.

JmHa otpeska, nomaHou. Ilepumerp MHoroyrospHuka. EnuHMIBI HM3MEpEHHS IJIMHBIL.
W3mepeHnue JUIMHBI OTPE3Ka, IOCTPOECHUE OTPE3Ka 3alaHHOM JUTMHBI.

Buger yrinos. I'pagycHas wmepa yrma. M3mepeHue M IIOCTPOEHHME YIVIOB C IIOMOIIBIO
TpaHCIIOPTHPA.

[Tonatne muomanu GUrypsl; €IMHULBl U3MEpeHus miowanu. Ilnomane NpsAMOYroJibHUKAa U
wiomaab kBazapara. llpubmmkeHHoe W3MepeHHe IUiomaneil ¢uryp Ha kKierdaTtod Oymare.
PaBHoBenmkue Guryps.

Harnsaneie mpencTaBieHus O NMPOCTPAHCTBEHHBIX (purypax: KyO, mapajuiesienurnes, MnpusMa,
nupamua, map, cgepa, Konyc, DMIuMHIp. M3o0paxkeHnue npocTpaHcTBeHHbIX (uryp. ITpumepst
ceyeHud.  MmuororpanHuku.  IIpaBunbHble  MHoOrorpanHuku.  IIpumepsl  pa3BepTok
MHOIOTPaHHUKOB, LINJIMHIPA U KOHYCA.

[TonsiTre 06beMa; eTMHULIBI 00beMa. OOBbEeM IPSIMOYTOJIBHOTO TIapaslIeyIeHIe a, Kyoa.
[Tonsitue o paBenctBe uryp. LlenTpanbHas, oceBas U 3epkajibHas cuMMeTpuu. M3o0paxkenue
CUMMETPHYHBIX (puUryp.

['eomerpuueckue gurypsl. [Ipsmble u yriael. Touka, npsmas, miockocTb. OTpe3ok, ayd. YToi.
Buas! yrnos. BepTukanbHble U CMeXHBIE yIiIbl. buccekrpuca yria.

[TapamiensHple U nepecekaromuecs npsmsle. [lepnenaukynsapHsle npsmbsie. TeopeMbl o
NapajuIeJIbHOCTU U MEPHEHIUKYISPHOCTH NpsAMbIX. [lepneHauKkynsp U HakJIOHHAs K IPSIMOM.
CepenMHHBIN NEPIEHAUKYIISIP K OTPE3KY.

['eomerpuueckoe MecTo Touek. CBOHCTBA OMCCEKTPHUCHI YIIIa M CEPETMHHOTrO NEPIICHANKYISApa K
OTpE3KY.

Tpeyronpuuk.  BpicoTa, Menmana, OHCCEKTpHca, CpemHss JIMHUS — TPEYTOJIbHUKA.
PaBHOOeipeHHbIE 1 PaBHOCTOPOHHUE TPEYTOJbHUKHU; CBOMCTBA M NMPHU3HAKK PAaBHOOEIPEHHOIO
TpeyroibHuka. Ilpu3Haku  paBeHCTBa  TpEeYrojJbHUKOB. HepaBeHCTBO  TpeyrojbHUKA.
CooTHoOIIEHN MEXAY CTOPOHAMH M yIiamMHu TpeyroiapHuka. CymMMa yIJoB TpEYroJbHUKA.
Buewnue yrnsl Tpeyronbauka. Teopema @aneca. [Tonodue tpeyroabHukoB. [prusHaku nogoOus
TpeyroapHuUKoB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHI'€HC, KOTAHT'€HC OCTpPOro yria
NPSIMOYTOJIBHOTO TpeyroyibHUKa 1 yriioB oT 0 go 180°; npuBeneHue k octpomy yriy. Pemenue
IPSIMOYTOJIBHBIX TPEYTrOJbHUKOB. (OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. Dopmyisl,
CBS3BIBAIOIIME CHUHYC, KOCHMHYC, TAQHT'€HC, KOTAHI€HC OJHOI0 M TOro e yria. PemieHue
TPEYrOJIbHUKOB: TEOPEMA KOCUHYCOB U TEOPEMA CUHYCOB. 3aMeuaTeNIbHbIE TOYKU TPEYTOJIbHUKA.
YersipexyronpHuk. [lapamienorpamMMm, ero cpoiicTBa W mpu3Haku. [IpsMOyrosbHUK, KBajapar,
poMO, UX CBOMCTBa U MpU3HAKK. Tpanenus, cpeaHss JUHUS TPaneltu.

MHuoroyroiasHuK. Bpinmykiible MHOroyrojibHukH. CyMMa yIiioB BBITYKJIOIO MHOTOYIOJbHUKA.
ITpaBrIIBHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. [yra, xopna. Cekrop, cerMeHT. LleHTpanbHbI yroiy, BOUCAHHBIA Yrod;
BEJIMYMHA BIMCAHHOIO Yyria. B3anMmHOe pacnojio)keHHe MpsAMOM W OKPYXKHOCTH, IBYX
okpyxHocTell. KacaTenbHas 1 cexyias K OKpy»KHOCTH, UX CBOMCTBA. BriricaHHbIe U OMMCAaHHbBIE
MHOTOYrOJIbHUKU. OKpPYKHOCTb, BIIMCAHHAs B TPEYTOJIbHUK, U OKPY>KHOCTb, OIMCAHHAs OKOJIO
TpeyrojbHHKa. Brimcanusle 1 onucaHHbIe OKPY>KHOCTH MPAaBUILHOTO MHOTOYTOJIbHUKA.
['eomerpuueckue npeodbpazoanus. [lonstue o paBenctse uryp. [ToHsTHe 0 1BUKEHUU: OceBas
U LIEHTpaJibHasi CUMMETPHH, MapajlielbHbIN MepeHoc, nmoBopot. [loHsaTue o nonodbun Guryp u
TOMOTETHH.

Pemennie 3a71ay Ha BBIUMCIIEHHE, JOKA3aTEIbCTBO M MOCTPOCHHE C MCIIOJIB30BAaHHUEM CBOWCTB
U3y4eHHBIX (QUryp.

N3Mepenne reomeTpuyeckux BeqWuuH. J[nnMHaA oTpeska. PaccTosHME OT TOYKM 10 MPSAMOI.
Paccrostnie Mexay napasuieIbHBIMU MPSIMBIMH.



[IepumeTp MHOTOYTOJIBHUKA.

JnHa OKpy»KHOCTH, YUCIIO T, IJIMHA YT OKPYKHOCTH.

['panycHas mepa yriia, COOTBETCTBUE MEXAY BEJIMYMHON IEHTPAIBHOrO yIjla W JUIMHOW JTyTU
OKPY’KHOCTH.

[TonsiTre mmomaay wiockux ¢uryp. PaBHococTaBieHHble U paBHOBenukue ¢urypsl. [Inomanp
npsMoyroJyibHuMKa. [lnomanu napanenorpamma, TpeyrojibHuka u Tpaneuuu. [lnomans MHOrO-
yronpHUKA. [lmomanp kpyra u mwiomazab cekropa. COOTHOMICHHE MEXTy IUIOIAIIMU TOJ0O0OHBIX
dburyp.

Pemienue 3a1au Ha BRIYHCIICHUE U IOKA3aTEIHCTBO C HCIIOIH30BAaHUEM H3YyUYEHHBIX (OPMYIL.
Koopnunarel. YpaBuenue npsimoil. Koopaumuatel cepeaunnbl oTpe3ka. Dopmyna paccTOSIHUS
MEXIY JBYMSI TOUKAMU IMJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

Bekropsl. [Inuna (monyns) BekTtopa. PaBencTtBo BekTopoB. KomnmuHeapHble BEKTODBI.
Koopaunatsl BekTopa. YMHOXKEHUE BEKTOpa Ha YMCJIO, CyMMa BEKTOPOB, Pa3jOXKEHUE BEKTOpa
10 IByM HEKOJUIMHEApPHBIM BeKTOpaM. CKaJsipHOE MPOU3BEACHUE BEKTOPOB.

JIOTTUKA U MHOXECTBA (10 )

TeopeTnKo-MHOXECTBEHHbIE MOHATUA. MHOMXKECTBO, 3JIEMEHT MHOYKECTBA. 3aJaHUE MHOMXECTB
MEePEUYHCICHUEM JJIEMEHTOB, XapaKTePUCTUUYECKUM CBOWCTBOM. CTaHmapTHbIE 0003HAYEHUS
YHCIOBBIX MHOXKECTB. [IycToe MHOXKECTBO U ero o0o3HaueHue. [lonmuoxxecTBO. O0BbeIMHEHNE U
nepeceyeHre MHOXKECTB.

NnnrocTpanyss OTHOLIEHUH MEXAY MHOKECTBAMU € TOMOILBIO Auarpamm Ditiiepa — Benna.
DneMeHThl Jioruku. Onpeaenenne. AKCHOMBI U TeopeMbl. Jloka3zarenbcTBo. Jloka3aTenbCTBO OT
npoTuBHOro. Teopema, oOpatHas gaHHOU. [Ipumep u KOHTpIIpUMED.

[TonsiTvie 0 PaBHOCUJIBHOCTH, CJIEOBAHUH, YIIOTPEOIEHUE JJOTUYECKUX CBSI30K: €CIIH ..., TO B TOM
Y TOJIBKO B TOM CJIy4ae, JIOTUYECKUE CBA3KH U, UIIH.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUH

Hcropus ¢dopMupoBaHMs TOHSATHS 4YHCIA: HATypajbHBIE 4YHCIA, IpOOH, HEIOCTATOYHOCTH
palMOHAIbHBIX YHUCEN ISl TEOMETPUUYECKUX M3MEPEHMM, UppalMoHanbHble yuciaa. CrapuHHbIE
cuctemsl 3anucu uucen. /[poou B Basunone, Erunrte, Pume. OTKpbITHE NECATUUHBIX APOOEH.
CrapunHble cuctembl Mep. JlecsaiTuuHble ApoOM M MeTpuyeckas cucrema Mmep. llosiBiaenue
OTpULATENbHBIX YUCET U HyJI1. Marnuukui, Jiiep.

3apoxneHue aiaredbpsl B Heapax apudmetuku. Anb-Xopesmu. Poxnenue OykBeHHON
cumBoniuk. I1. ®epma, @. Buer, P. Jlekapt. UcTopus Borpoca o HaxoxxaeHUH (HOpMYIT KOpHEH
anreOpanyeckuX ypaBHEHHMH, HEpa3pelIMMOCTbh B pajJuKajaX ypaBHEHUN CTeNeHH, OoJblueit
yeteipex. H. Tapranss, . Kapgano, H. X. A6ens, 2. I'anya.

N300peTenne MeToAa KOOPAUHAT, MO3BOJIIOLIETO MEPEeBOIUTH I'€OMETPHUECKHE OOBEKTHI Ha
a3bIK anreopsl. P. Jlexapt u I1. depma. [Ipumepsl pa3nuyHbIX cucTeM KOOPAMHAT HA MIIOCKOCTH.
3anaua Jleonapno Iluzanckoro (Pubonayum) o Kponukax, uucna PuboHauuu. 3amada o
IIaXMaTHOU JTOCKE.

Hcroku TeOpuu BEPOSATHOCTEN: CTpaxoBoe neno, azapTHble urpel. II. depma u b. Ilackans. 1.
bepnymu. A. H. Konmoropos.

Ot 3eminemepuss k reomerpuu. IIudarop m ero mkomna. Panec. Apxumen. Iloctpoenue c
MTOMOIIBIO IUPKYJSA U JIMHENKHU. [locTpoeHne MpaBUIbHBIX MHOTOYTOJIBHUKOB. TpUCEKIUs yria.
KBanparypa kpyra. Y nsoenue ky6a. Mcropus uucna n. 3onoroe ceuenue. «Havyana» Epknupa.
Oiinep. H.U. Jlo6aueBckuii. cropus naToro nocrysiara.

Codusmsl, mapagoKChI.

Pe3epB Bpemenu — 55 .

Ocnoenoe codepafcauue no memam



AJITEBPA 7-9 (306 1)

OcHOBHOE COACPIKaHUEC 110 TCMaM

XapaKTepucTHKa OCHOBHBIX BHOB JEATECIBHOCTH yICHNKA (HA yPOBHE
y4eOHbIX ASHCTBHIA)

1. lefictBuTenbHble ynucaa (15 u)

Pacmupenue MHOXeCTBa HaTypaJIbHBIX YUCEN
JI0O MHOXECTBA IIEeJIbIX, MHOXKECTBA LIETIBIX YHCE
JI0O MHOXECTBA pallOHAJIbHBIX. ParoHansHoe
YHCJIO KaK OTHOILEHHE m/n , TAe T — IIeJI0e
YHCIIO, N — HATypallbHOE.

CremneHb ¢ HeNbIM TTOKa3aTeNeM.

KBagpaTHsIii KopeHb U3 uncna. Kopenb Tperbeit
CTEMEHH. 3aIich KOPHEH € IIOMOIIBIO CTETICHH C
JIpOOHBIM TIOKa3aTeIeM.

[TonsTHe 06 MppanroHatbHOM gucie. Mppammo-
HATTBHOCTH 4HCIa V2 ¥ HECOM3MEPHUMOCT
CTOPOHBI M TUAarOHANU KBajpaTa. JlecaTHuHbIe
MPUOIMKEHUS UPPAIIMOHAIBHBIX YHCETI.
MHO0€eCTBO ACHCTBUTEIBHBIX YHCEIT;
MpeJCTaBICHUE IEHCTBUTEIIBHBIX YHCET
0ECKOHEUHBIMH JACCSTHIHBIMU POOSMH.
CpaBHEHHUE EHCTBUTENBHBIX YUCEIL.

B3anMHO 01HO3HAYHOE COOTBETCTBHE MEXKIY
JIECTBUTENLHBIMU YUCIIAMH U TOYKAMH
KOOpJAMHATHOH npsiMoil. YucnoBsie
MPOMEKYTKH: HHTEPBAIl, OTPE3OK, Ty4

OnuchIBaTh MHOKECTBO IEIIBIX YHCEIT, MHOXKECTBO PAllHOHAIIBHBIX YHCE,
COOTHOIIEHHE MEXTy ITUMH MHO>KECTBaMH.

CpaBHUBATh M YNOPSJOYHMBATH PALOHAIBHBIC YKCIIA, BHIIOIHAT
BBIYHCIICHHS C PAlMOHATIbHBIMU YUCIaMU, BEIYUCIIATH 3HAUEHHSI CTEICHEH
C LIEeTIBIM MOKa3aTeNeM.

dopmynupoBaTh onpeesieHHe KBaJpaTHOTO KOPHS U3 YHCIIa.
Hcnonp3oBaTh rpaduk GyHKIHN Y = X2 IS HAXOKICHUS KBaIPaTHBIX
KopHeil. BEraucnaTe TouHbIe U IPUONKEHHBIC 3HAYCHUS KOPHEH,
UCTIONB3YS IPH HEOOXOANMOCTH KaJIbKYIIATOP; MPOBOAUTH OLIEHKY
KBaJIpaTHBIX KOpHEM.

DopMyIHpoBaTh ONpeeNeHne KOPHS TPEThEH CTENEeHN; HaXOIUTh
3HAUCHMS KyOMIEeCKNX KOPHEH, IPH HEOOXO0JMMOCTH HCIIOJNIB3YS,
KaJbKYJIATOD.

HccnenoBaTh CBOMCTBA KBaAPaTHOTO KOPHS, KyOMUECKOTO KOPHS,
MIPOBOJIS UUCIIOBBIC SKCIIEPUMEHTHI C UCIIOJIb30BaHUEM KaJIbKYJISATOPA,
KOMIIBIOTEPA.

[TpuBOAMTH IPUMEPHI UPPALMOHABHBIX YUCEN; PACIIO3HABATh
panMoHabHbIE ¥ UPPALMOHATIbHBIC YUCIIa; N300paKkaTh YHCIIA TOYKAaMU
KOOpJAMHATHOM NPSAMON.

HaxoauTh necsTHaHble TPUOIKEHHS PAIHOHATBHBIX U HPPalMOHAIBHbBIX
YHCeJT; CPABHUBATH U YIIOPSIIOYNBATH JCHCTBUTEIbHBIC YUCTIA.
OnuChIBaTh MHOKECTBO ACHCTBUTEIBHBIX YHCEIL.

Hcnonp30BaTh B MUCHbMEHHON MaTeMaTHIeCcKoi peur 0003HAYCHUS U
rpaduueckue n300paKeHNsI YUCTOBBIX MHOXKECTB, TEOPETHUKO-
MHO)KECTBEHHYIO CUMBOJIUKY

2. U3mepenus, npudikeHus, oueHku (10 u)

ITpubnmxeHHOE 3HAYECHHE BEIWYMHBL,
TOYHOCTH NPHOIKEeHHs. Pa3meprr 00BEKTOB
OKpY’KaIOIIero Mupa (0T JIEMEHTAPHBIX YaCTHII
1o BeenenHol), IUIMTETBHOCTH MPOIIECCOB B
OKpYyXarolieM Mupe. Boienenne MHOXHUTEIS -
crenenu 10 B 3anucu yucna.

[Iprknsaka 1 oeHKa Pe3yJIbTaTOB BBIYHUCICHUN

HaXO}II/ITI), AHAJIM3UPOBATh, COMOCTABJIATHL YHUCJIOBBIC XapaAKTCPUCTUKU
00OBEKTOB OKPYKAOIIETO MHPA.

Hcnonp30BaTh 3aIMCh YKUCEIT B CTaHJAPTHOM BHUJC IJIA BBIPAXKCHUA
pasMepoB 0OBEKTOB, JIUTEINFHOCTH MPOIECCOB B OKPYKAOIIEM MHpE.
CpaBHI/IBaTI) YHcCJjia U BCJINYHHBI, 3alITMCAHHBIC C UCIIOJIb30BAHUCM CTCIICHU
10.

Hcnonb3oBaTh pa3Hbie GOpMbI 3anucH MPUOIMKEHHBIX 3HAYCHUI; IETaTh
BBIBOJIBI O TOYHOCTH MPHOJIMIKEHHS IO MX 3aITUCH.

BhINOMHATH BHIYUCICHUS ¢ PEATbHBIMU JTAHHBIMU. BBIOIHATH IPUKUAKY
Y OIICHKY PE3yJbTATOB BHIUHCICHUI

3. Beenenue B anredpy (8 1)

BykBeHHBIE BBIpa)KeHHS (BBIPAsKEHUS C
nepeMeHHbIMH). HncnoBoe 3HaueHNe
OyKBEHHOTO BBIpa)XeHHs. JlomycTrMBbIe
3Ha4YeHUs IepeMeHHBIX. [lo/iIcTaHOBKA BRIpaXKe-
HUI BMECTO IIEPEMEHHBIX.

IIpeobpa3oBanne OyKBEHHBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apU(METHIECKHUX ICHCTBHH.
PaBeHcTBO OyKBEHHBIX BhIpakeHHUil. ToxmecTBo

BrIOHATE 371eMEeHTapHBIC 3HAKOBO-CHMBOJIMYCCKHE ACHCTBUS:
MIPUMEHSATH OYKBHI UT1 0003HAYCHHS YHCEIN, JJIS 3aIHCH O0IINX
YTBEPIKICHHIA; COCTABISATh OYKBEHHBIC BEIPAXKCHHUS TI0 YCIOBHUSM,
3a/IaHHBIM CIIOBECHO, PUCYHKOM HJIM YEPTEKOM; MPeoOpa3oBbIBATh
anreOpandecKue CyMMBI B TTPOU3BENCHNUS (BBITIOHITD MPUBEACHHE
MOTOOHBIX CIaraeMbIX, paCKpPHITHE CKOOOK, YIPOIIEHUE POU3BEACHHIA).
Beraucnare grcioBoe 3HaYeHUE OYKBEHHOTO BBIPAKCHHUS, HAXOTUTh
00J1aCTh TIOMYCTUMBIX 3HAYCHHI NTEPEMEHHBIX B BRIPAKECHUHU

4. Muorounens! (45 1)

CrerneHb C HATYpAILHBIM ITOKa3aTeIeM U ee
cBoiicTBa. OmHOWIEHB 1 MHOTO4YIEHEI. CTENEHb
MmHorouseHa. CilokeHue, BEIYUTaHuE,
YMHOKE€HUE MHOTOWIeHOB. DopMyIibl
COKpAILEHHOTO0 YMHOXKEHUS: KBaJlpaT CyMMbI U
KBaJpaT

paszHocTtu. PopmyJsia pa3HOCTH KBaJApPaTOB.
[IpeoOpa3oBaHue 1EIOTO BEIPAKCHHS B
MHorowieH. Pa3noskeHne MHOro4jJeHa Ha

DopMynHpoBaTh, 3AITUCHIBATh B CHMBOJIHYECKON (pOpMe U 0OOCHOBHIBATH
CBOICTBA CTEIIEHU C HATypajbHbIM [I0Ka3aTEJIeM; IPUMEHSITh CBOWCTBA
CTeTIeHH [T TpeoOpa30BaHus BEIPAKCHUH U BEIYUCIICHHH

BrInonHATE AeHCTBYSA ¢ MHOTOUJIEHAMH.

Jloka3eiBaTh (POPMYJIBI COKPAIIEHHOTO YMHO)KEHHS, TPUMEHSITh UX B
peoOpa30BaHMAX BBIPAKECHUI U BEIYUCIICHUSIX.

BrInonHATh paznoxeHne MHOTOYJIEHOB HA MHOXKUTEIN.

Pacno3naBath kBafpaTHBINA TPEXWIEH, BEISICHATH BO3MOXHOCTD
Pa30KEeHUs HA MHOXKUTEIH, IPEICTABIATh KBaAPATHBIA TPEXUWIEH B BUJIE




MHOXKUTEJIH: BBIHECEHHE 00IIEro MHOXHTEIS 32
CKOOKH, TPYIIUPOBKA, IPUMEHEHUE (HOPMYJI
COKpPAIIEHHOTO YMHOXCHHUSL.

MHorounensl ¢ ogHoi nepemenHoil. Kopenn
MHorouieHa. KBagpaTHbiil TpexuieH,
pa3noXeHue KBaAPaTHOTO TPEXWICHA Ha
MHOXKHUTEIH

MPOU3BEACHHSI IMHEHHBIX MHOKUTEJICH.
[TpumensTh pazian4Hbie GOPMBI CAMOKOHTPOJIS IPH BBITTOJTHEHUH
npeoOpa3oBaHuUit

5. Anrebpandeckue npobu (22 1)

Anrebparaeckast 1pods. OCHOBHOE CBOICTBO
anrebpandeckoit npodbu. CoxparmieHue qpooeit.
CroxeHue, BEIYUTaHUE, YMHOXKCHHUE, ICTICHIE
anredpandeckux Apooe.

CrerieHb C LeJBIM TT0Ka3aTelleM U €€ CBOICTBa.
PanoHanbHbIe BEIDOXKESHUS U UX
npeoOpa3oBaHusl. [l0Ka3aTeNbCTBO TOXKACCTB

DopMynHpoBaTh OCHOBHOE CBOHCTBO alreOpandeckoi qpodu u
MIPUMEHSTH eTo T TpeoOpa3oBaHus IpoOeH.

BrimonsATe AelicTBUA ¢ anredpandeckuMu npodsmu. [IpencraBuars menoe
BBIP@KCHUE B BUJIE MHOTOWIEHA, IPOOHOE -B BUJIE OTHOLICHUS
MHOTOUICHOB; JIOKa3bIBaTh TOXK/IECTBA.

dopMynHpoBaTh ONpeiesIeHHE CTENEHH C LIEJIbIM IT0Ka3aTeleM.
®dopMynHpoBaTh, 3aITUCHIBATH B CHMBOJIMYECKOH (hopMe U
WUTIOCTPUPOBATH MPUMEPAMU CBOMCTBA CTEIICHU C IIEJIBIM [10Ka3aTeleM;
MPUMEHATH CBOIMCTBA CTETICHH AJISI IPEe00Pa30BaHMS BEIPAKCHUHN U
BBIYHCIIEHU.

6. KBagpaTasie kopau (12 u)

[lonsTHe KBaIpaTHOTO KOPHS,
apu(HMETHIECKOTO KBaIPaTHOTO KOPHS.
YpaBuenue Buna x2 = a. Cpoiicta
apu(METHISCKIX KBAIPATHBIX KOPHEH: KOPEHb
W3 TIPOU3BEICHNS, YaCTHOTO, CTETICHU;
TokIecTBa (-a)2 = a, rae a > 0, Va2 = a.
[TpumeHeHne CBOWCTB apU(METHUECKUX
KBa/IpaTHBIX KOPHEH K MpeoOpa3oBaHHIO
YHCJIOBBIX BRIPAKCHHUH U K BBIYHCIICHUSIM

Jloka3bpIBaTh CBOMCTBA apU(METHICCKHX KBaIPATHBIX KOPHEH; IPUMEHATh
UX K IpeoOpa30BaHUIO BEIPAKCHUH.

BBIYHCIATE 3HaUCHHUS BBIPaXKEHHH, COIEPIKALNX KBaIpaTHBIC KOPHU;
BBIPA)XaTh IEPEMEHHBIC U3 TCOMETPHICCKHX U QU3HICCKHX HOPMYIL
HccnenoBath ypaBHeHHE X2 = a; HAXOAUTH TOUHBIE U IPUOIIMKEHHbIE
KOpHU npH a>0

7. YpaBHEeHHUs C 0AHOM nepeMeHHOH (38 u)

YpaBHeHue ¢ oHOI nepemeHHoi. Kopens
ypaBHeHHs. CBOMCTBA YHCIIOBBIX PABEHCTB.
PaBHOCHIIBHOCTD ypaBHEHHU.

JIuneitnoe ypaBHeHue. Pelenue ypaBHEHUH,
CBOJAIINXCS K TMHEHHBIM.

Ksanparnoe ypaBueHnue. Henomnnele
KBaJpaTHbIE ypaBHEHUs. DopMylia KOpHEH
KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUi, CBOAAIINXCA K KBapaT-
HbIM. bHKBazipaTHOE ypaBHEHUE.

IIpumepsl pelieHns ypaBHEHUN TPETbEl U
YEeTBEPTOH CTeTeHel pa3nokeHneM Ha
MHOXHTEIH.

Pemenue qpoOHO-paliOHANBHBIX YPaBHEHHI.
Perrenne TEKCTOBBIX 3a/1a4 alredpanyecKum
CIocoOoM

IIpoBOaUTH JOKA3aTENBHBIE PACCYKICHHS O KOPHAX YPAaBHEHUS C OIIOPOM
Ha omnpeielicHUEe KOpHsI, ()yHKIIMOHATbHBIC CBONCTBA BBIPAXKCHHIA.
Pacrio3naBate MuHEWHBIC M KBaIpaTHBIC YPaBHEHUS, LIEJIbIC H APOOHBIC
YpaBHEHHUS.

Pewiats inHelHbIe, KBaJlpaTHBIE YPABHEHHUS], & TAKXKE YPAaBHEHHUSI,
CBOJIAIINECS K HAM; PEIIaTh IPOOHO-pAIlHOHATHHBIC YPaBHEHHS.
UccnenoBaTh KBaJpaTHble ypaBHEHUS IO JUCKPUMHUHAHTY U

ko3 dunueHTam.

Pewath TekcTOBBIE 3a/1aUU aNreOpanuecKuM CrIOCOOOM: MEPEXOIUTh OT
CIIOBECHOH (hOPMYITHUPOBKH YCIIOBHS 33aJa4H K anreOpandeckoi Moienu
IIyTEM COCTABJICHUS YPAaBHEHUS; PELLIATh COCTABICHHOE YPaBHEHHUE;
HUHTEPIIPETUPOBATH PE3YJILTAT

8. Cuctemsl ypaBHeHuit (30 u)

YpaBHeHue ¢ 1ByMs niepeMeHHbIMU. JInHelHoe
ypaBHEHHE C ABYMS MEPEeMEHHBIMU. [Ipumepsl
pelIeHrs] ypaBHEHUH B LENIbIX YUCIIaX.
CucreMa ypaBHEHUH ¢ JBYMsI IEpEMEHHBIMU.
PaBHOCHIBHOCTE cUcTeM ypaBHeHUU. Cuctema
JIByX JJUHEHHBIX YpaBHEHUH C IBYMS
MEPEMEHHBIMU; PELICHHE MOICTAHOBKOH U
cioxxeHueM. PerieHne cuctem JByX ypaBHEHUH,
OJHO U3 KOTOPBIX JIMHENHHOE, a IPyroe —
BTOpOH creneHu. [Ipumepsl pelenus cucteM
HEJIMHEWHBIX YpPaBHEHUN.

Pemrenue TeKCTOBBIX 3a/1a4 anTreOpandecKum
CIIoco0oM.

OmnpenensiTs, IBISETCS JIM apa YUCcell pellieHneM JaHHOTO YPaBHEHHS C
JIByMsl NEPEMEHHBIMH; IPUBOAUTH IPUMEPHI PELICHUI ypaBHEHUH C
JIByMsl IEPEMEHHBIMH.

Pemmats 3a1aun, anredpanyeckoii MOJIENIbIO KOTOPBIX SIBJISAETCS ypaBHEHHE
C IByMSI IEPEMEHHBIMH; HAXOANUTD LIEJIbIC PENICHUS ITyTeM iepedopa.
Pemarts cucremsl IByX ypaBHEHUH ¢ AByMs IEPEMEHHBIMHY, YKa3aHHBIE B
COJICpKAHUH.

Pematp TekcTOBBIE 3a1a4n aNreOpandeckuM CIIoCOOOM: TIEPEXOTUTH OT
CIIOBECHOH (hOPMYITHUPOBKH YCIOBHS 3a[a4H K alreOpandeckoi Moienu
ITyTE€M COCTaBJICHHS CHCTEMBI YPaBHEHHII; pemaTh COCTABICHHYIO
CHCTEMY ypaBHEHHH; HHTEPIPETHPOBATH PE3yIbTaT.

9. Hepasenctna (20 u)

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

|(DOpMyJ'II/IpOBaTB CBOMCTBA YHCIIOBBIX HCPABCHCTB, NWIJIFOCTPUPOBATH UX




HepaBeHCTBO ¢ 0HON NEpeMEHHOM.
PaBHOCHIBHOCTE HEpaBeHCTB. JInHEHHbIE
HEPABEHCTBA C OJHOM EPEMEHHOM.
KBagpaTHble HEpaBEHCTBA.

CurcTeMbl THHEWHBIX HEPABEHCTB C OJTHOU
NIEPEMEHHON

Ha KOOPJMHATHOW NPSIMOM, 1I0Ka3bIBaTh aJreOpandecKku; MpUMEHITh
CBOMCTBA HEPABEHCTB B XOJI€ PEIICHU 3a1a4.

Pacno3HaBath nMHEWHbIE U KBaJApaTHbIE HEPABEHCTBA. Pemarh auHeiHbIe
HEpaBEHCTBA, CUCTEMBI JIMHEIHBIX HEpaBSHCTB. PemaTs KBaspaTHbIC
HEPaBEHCTBA, HCTIONIB3Ys ITpaUIeCKUe MPEACTABICHUS

10. 3aBucumoctn Mexay BenmauHaMH (15 1)

3aBUCHMOCTD MEKAY BEININHAMHU.
IIpencraBieHue 3aBUCUMOCTEN MEXIY
BEJINYMHAMU B BUE (hopmyrn. Berancnenns mo
hopmymam.

[Ipsmas nponopiyoHaNbHast 3aBUCUMOCTb:
3ananue GopMysoi, KOdPPHUIIHMECHT
MPONOPIMOHANILHOCTH; cBoMcTBa. [IprMepsr
IPSIMO TIPONOPLUOHATIBHBIX 3aBUCHMOCTEH.
OOparHast IpoNOpLUUOHATIbHAS 3aBUCUMOCTB!
3amanue GopMyIoi,> KO3 PHUIHEHT 00paTHOM
[IPOMOPLIMOHAIILHOCTH; CBOMCTBA. [Ipumepsl
00paTHBIX MPOTIOPIIMOHATBHBIX 3aBUCHMOCTEH.
Pemmenne 3ama4u Ha IPSIMYTO
MPONIOPIMOHANBHYIO B 00paTHYIO
MPONIOPIMOHAIBHYIO 3aBHCUMOCTH

CocTaBnsTh (POPMYJIBI, BEIpAKAIOLIHE 3aBUCUMOCTH MEX/Ty BETHUUHAMH,
BBIYHCIIATH 110 (OPMYJIaM.

Pacnio3naBaTh npsMyIo 1 00paTHYIO IPONOPLIUOHATIBHBIEC 3aBHCUMOCTH.
Pemath TekcTOBBIE 3a/1a4U Ha MIPSIMYIO M 00pAaTHYIO MPOIOPIIHOHATbEHBIE
3aBUCHMOCTH (B TOM YHCJIE C KOHTEKCTOM M3 CMEKHBIX JTUCLIUILINH, U3
pearsHOH KU3HN)

11. Yncnossie pyaknuu (35 1)

I[eKapTOBLI KOOPpAUHATHI Ha IJIOCKOCTH.

I'padmaeckast nHTEpIIpETALNS YPAaBHEHHS C IBYMS

[IEPEMEHHBIMU.
I'pacduk MUHEHHOTO ypaBHEHHS C IBYMSI

MepeMEHHBIMH, YTIIOBOH K03()GUIMEHT NPSIMOIA;

YCIIOBHE HApaJIeIbHOCTH MPSIMBIX.

I'paduikul pOCTEUIINX HEMUHEHHBIX YPaBHCHUH

(mapaboua, runep0oosa, OKPYKHOCTB).
I'paduyeckas MHTEPIPETALHS CHCTEMBI
YpPaBHEHUI C AByMS IEPEMEHHBIMU

[onstre Gpynkun. O6NacTh ONpPEACICHUS U
MHOXeCTBO 3HaYeHHH GyHKIHH. CrocoObI

3aganus pyHknuu. ['papuk Qyrkmnuu. CoiicTa

(byHKIMH, UX 0TOOpaXkeHHe Ha rpaduKe:
BO3pacTaHue U yObiBaHUE QYHKIUH, HYITH
(dyHKIMH, cOXpaHeHUe 3HaKa. YTeHue u
MOCTPOCHKE TPaPUKOB (HYHKIHH.
ITpumeps! rpadukoB 3aBUCHMOCTEI],
OTPa’KaOIINX peanbHbIe IPOLECCHL.

@OyHKINY, OMUCHIBAIOIINE TPIMYIO M 00paTHYIO
MPOTIOPIIMOHANIBHBIE 3aBUCHMOCTH, MX IPaHKH.

Jluneiinas QyHKOWS, ee rpaduK U CBOICTBA.

Ksanparnunas ¢pyHkuus, ee rpaduk u cBOHCTBA.

CrenieHHbIe QYHKIMU C HATYPaJIbHBIMHU
noKkasareisiMi 2 U 3, X rpad)uKy U CBOMCTBA.
I'pauxn Gpynxmmii y = k/x, y = Vx, y = \x\

Crponts rpadukn ypaBHEHHUH ¢ 1ByMs iepeMeHHbIMHA. KoHCTpynpoBath
SKBUBAJICHTHBIC PEUEBbIC BHICKA3bIBAHUS C MCIIOIb30BAHUEM
anreOpandecKkoro ¥ reOMeTpHUUYECKOrO A3bIKOB.

Hcnonb3oBaTh (yHKIMOHAIBHO-TpapUIeCKUe MPeACTaBICHUS IS
PELLICHUS U HCCIIEI0BAHUS YPAaBHEHHUH 1 CUCTEM

Bpruncisats 3HaueHust QyHKLUHA, 3a1aHHBIX hopMysamMHu (TIpH
HE00XOIUMOCTH UCIOJIB30BATh KAIBKYJIATOP); COCTABIIATH TaOIHIIBI
3HAYCHUH QYHKITHIL.

Crpouts mo Toukam rpaduku GyHKIuH. ONUCEBATh CBOICTBA (PYHKIINH
Ha OCHOBE €€ Tpa(h)NIeCcKOro MpecTaBICHHUS.

MogennpoBath peajbHbIe 3aBUCUMOCTH C TIOMOIIBIO GOPMYIT U
rpadukoB. MHTEpnpeTHpOBaTh rpa KK peabHBIX 3aBUCUMOCTEH.
Hcnonb3oBaTh (yHKIMOHAIBHYIO CHMBOJIUKY JUIS 3aIIHCH
pa3Hoo0pa3HbIX (PaKTOB, CBA3aHHBIX C PACCMaTPUBAEMbIMH (DYHKIHSIMHU,
oboraiiast OnbIT BBIOJIHEHHSI 3HAKOBO-CUMBOJIMYECKHX ACHCTBUIL.
CtpouTh pedeBble KOHCTPYKIMH C UCTIOJIb30BaHHEM (PYHKIIMOHAIBHOM
TEPMHHOJIOTHH.

Hcnonb30BaTh KOMITBIOTEPHBIE TIPOTPAMMBI JIJISl UCCIIC0BAHMS
TIOJIOXKEHHST Ha KOOPAWHATHOM IIIOCKOCTH IpaMKoB (QYHKIHNA B
3aBUCHMOCTH OT 3Ha4EeHUH K03()(PUINEHTOB, BXOISMIINX B (OPMYITY.
Pacrio3naBaTh Buibl M3y4aeMbIX GyHKIMH. [Ioka3bIBaTh cXeMaTHYeCKH
TI0JI0’KEHUE Ha KOOPAWHATHOM IIIOCKOCTH IpaKoB QYHKIMN BUIA y =
KX, y =kx + b, y=\x, y = ax , y=ax2-+c, y = ax2 + bx+c, B 3aBHCHMOCTH
OT 3HAYCHUI KO3PPHUIUEHTOB, BXOIIIMHUX B (POPMYJIHI.

CrpouTtb rpaduky u3ydaeMbix QyHKIINIT; ONUCHIBATH UX CBOWCTBA

12. YucnoBkle mocieaoBaTeabHOCTH. AprudMeTndeckast 1 reoMmeTpudeckast nporpeccuu (15 1)

[TonsTHe YNCIOBOM NOCIEN0BATEIbHOCTH.
3amaHne OCIe0BaTEIEHOCTH PEKYPPEHTHOM
(hopmyroit u hopMyIOi nN-TO YIEHa.
Apudmernueckas ¥ TeOMeTpHIECKast
nporpeccuu. @OpMyIbI N-TO WieHa
apu(MeTHIECKON 1 TeOMEeTPHIECKON
IpOrpeccuil, CyMMBbI MEPBBIX

II- 4IeHOB. 300paXkeHne 4WieHOB
apu(MeTHYECKOI U TeOMETPUIECKON Mpor-
peccuil ToUKaMU KOOPJIUHATHON INIOCKOCTH.
JIuHeiHbIN ¥ SKCIOHEHIUATIbHBIN POCT.
CnoXHbIE IPOLEHTEI

[IpuMeHATh HHICKCHBIE 0003HAYCHUS, CTPOUTH PEUCBBIC BHICKA3BIBAHUS C
WCII0JIb30BaHUEM TEPMHHOJIOTUU, CBSI3aHHOU C MOHSATHEM
[I0CJIE0BATEIbHOCTH.

Berauciare wieHsl Mociie10BaTebHOCTEH, 3aJaHHBIX (POPMYIIOi N-TO
YJIeHa WIA PEKYPPEeHTHOH GopMysoi. Y CcTaHaBINBATh 3aKOHOMEPHOCTH B
MIOCTPOEHUHU TMOCIIEA0BATEIIbHOCTH, €CIIM BBIITUCAHBI TIEPBBIE HECKOJIBKO €€
qiIeHOB. M300paxath WICHHI ITOCIEI0BATEIPHOCTH TOYKAMH Ha
KOOpPJMHATHON TUIOCKOCTH.

Pacrno3HaBath apuMETHIECKYIO H TEOMETPHUYCCKYIO IIPOTPECCHH TPH
pas3HbIX criocobax 3amaHus. BIBOIUTE Ha OCHOBE JI0KA3aTEILHBIX
paccyxaeHud GopMyIIbl 00IIero YwieHa apu(GMETHIECKON U
TEOMETPUYECKON MPOTPECcCHii, CYMMBI TICPBHIX JI YWICHOB apU(pMETHICCKOI




Y TEOMETPUYECKOM MPOTPECCHid; peIaTh 3a/1a4y ¢ UCIOIb30BaHUEM dTHX
thopmyi.

PaccmaTpuBath mpuMepsl U3 peabHON KU3HHU, WIITIOCTPUPYIOIIHE
W3MEHEHNE B api(PMETHIECKOH MPOTPEeCcCrH, B TEOMETPHYECKON
Hporpeccuy; n300pakaTh COOTBETCTBYIOIINE 3aBUCHMOCTH I'pa(pUIeCKH.
PemmaTs 3amaun Ha CIOXKHBIE IPOLIEHTHI, B TOM YHCIIE 331441 U3 PEaTbHOM
MIPAKTHKH (C UCTIONB30BaHIEM KaJIbKYJIATOPA)

13. OnmcarenpHas craructuka (10 1)

[IpencraBneHne JaHHBIX B BUE TaOJIHII,
Jquarpamm, rpagukoB. CiryuyaiiHas
U3MeHUUBOCTh. CTaTUCTHYECKHE
XapaKTepUCTUKU Habopa JaHHBIX: CpeiHee
apugMeTHyecKoe, MeaHa, HauooJbIIee U
HalMEHbIlIee 3HAUCHMUS,

pa3max, nucnepcus. PenpeseHTaTHBHbBIE U
HEpENPEe3eHTATHBHBIC BHIOOPKU

W3Bnexats MHGOPMALHUIO U3 TAaOJIUL ¥ TUArPaMM, BBIIIOJIHATh
BBIYUCIICHUS 110 TaOJMYHBIM JaHHEIM. OnpenersiTh 0 JuarpaMmmam
HanOOJIbIINE U HANMEHBIINE JaHHbIE, CPAaBHUBAThH BEIIMYUHEL
OpraHu30BbIBaTh HH(GOPMALMIO B BU/IE TAOJIHII, CTOIOYATHIX M KPYTOBBIX
JiarpaMM, B TOM YHCJIE C TOMOIIBI0 KOMIBIOTEPHBIX IIPOTPaMM.
[TpuBOAMTH TPUMEPHI YUCIOBBIX JaHHBIX (LIEHA, POCT, BPEMsI Ha IOPOTY U
T. 11.), HAXOJUTh CpeJHee apu(hMEeTHIECKOE, pa3Max, JUCIIEPCHIO
YHCIIOBBIX HA0OPOB.

[TprBOIUTH COAEpKATEIEHBIC IPUMEPHI HCIIOIB30BaHHS CPEAHUX U
JHCIIEPCHH VIS ONMCAHMS JaHHBIX (YPOBEHb BOIBI B BOJOEME,
CIIOPTUBHBIC NTOKA3ATENH, ONPeeJIeHHEe IPaHHL] KIMMAaTHYSCKUX 30H

14. Ciryqaifabie cOOBITHS B BEPOSATHOCTH (15 1)

ITonsiTHE O cilydaliHOM ONBITE U CIy4YallHOM
coOBITHH. DeMeHTapHbIe coObIThsA. YacToTa
cirydaitHOTO coObITHA. CTaTUCTHYSCKIH MOXO0/
K [IOHATHIO BEpOsATHOCTU. HecoBMecTHBIE
coOprTust. @opMyIa CIIOKESHHUS BEPOSTHOCTEH.
BeposTHOCTH MPOTHBOIOIO0KHBIX COOBITHIA.
HesaBucuMele cOOBITHS. Y MHOKEHUE
BEPOSTHOCTEN. JlOCTOBEPHBIE U HEBO3MOXKHBIE
coObITHs. PaBHOBO3MOXHOCTE COOLITHIA.
Krnaccudeckoe onpeseneHne BeposITHOCTH

ITpoBOIUTE CilydaliHBIE SKCIIEPUMEHTHI, B TOM YHUCJIE C TOMOILBIO
KOMIBIOTEPHOT0 MOJEIHPOBAHNS, UHTEPIIPETHPOBATh MX PE3YJIbTATHI.
BbIMuCIATE YacTOTY CIydaifHOTO COOBITHSI; OLICHUBATH BEPOSITHOCTD C
MOMOIILBIO YaCTOTHI, TOTy4EHHON OIBITHBIM ITyTEM.

[TpuBOANUTH IPUMEPHI TOCTOBEPHBIX M HEBO3MOXHBIX COOBITHH.
OOBSICHATD 3HAUUMOCTh MaJIOBEPOSITHBIX COOBITHI B 3aBUCMOCTH OT MX
MOCJIECTBHI.

Peats 3a1a4n Ha HAXOXKACHHE BEPOSTHOCTEH COOBITHH.

[TpuBOAKTH IPUMEPHI TIPOTHBOIIOJIOKHBIX COOBITHH. VcTIoNIB30BaTh MpH
peIICHHUH 337124 CBONHCTBO BEPOSITHOCTEH MPOTHBOIOIOMKHBIX COOBITHIA

15. DnemenTsl KOMOUHaTOPHKH (8 1)

Permenne KoMOMHATOPHBIX 3a1a4 1epebopoM
BapuaHToB. KomOnHaTopHOE NpaBuiio
yMmHOXkeHus. [lepecTaHOBKY 1 (pakTOpHa

BrImonHATs mepebop Bcex BO3MOXKHBIX BAPHAHTOB IS IIepecueTa
00OBEKTOB UIIH KOMOHHAIUI.

[TpuMeHsITh IpaBUIO KOMOWHATOPHOTO YMHOYKEHHS JIJISI PELICHHS 33184
Ha HAaXOXKJICHHUE YHCiIa 00BEKTOB MM KOMOMHAIMH (IraroHamiu
MHOTOYTOJIbHUKA, PYKOIIOMKATHS, YUCIIO KOJIOB, IHU(POB, Mapoiei u T. I.)
Pacrnio3HaBath 3a7a4n Ha OIpe/ieIeHIe YUCIia IEPECTAHOBOK U BBIMOIHSITh
COOTBETCTBYIOIINE BEIYUCITICHUSL.

Periath 3a71a4n Ha BBIYHUCIICHHE BEPOSTHOCTH C MIPUMEHEHUEM
KOMOMHATOPUKH

16. MHOXecTBa. DJIeMeHTHI JIOTHKH (7 1)

MHOXEeCTBO, JIEMEHT MHOKECTBA. 3a7aHue
MHOXECTB IIEpEUHCIICHHEM JIEMEHTOB,
XapaKTepUCTHYECKUM CBOMCTBOM. CTaHIapTHBIE
0003HauCHNS YHCIOBBIX MHOeECTB. [TycToe
MHOX€ECTBO U ero obo3HaueHue. Ilogmuo-
skecTBO. O0bEeIMHEHUE U TIepeCceueHUe
MHOX€ECTB, Pa3HOCTh MHOXKeCTB. VITrocTparus
OTHOLICHUI MEXIY MHOXKECTBAMH C TIOMOIIBIO
Juarpamm Oitnepa-BenHa.

Onpenenenue. AKCHOMBI U TEOPEMBI.
JoxkasarenscTBo. Jl0ka3aTeIbCTBO OT
npotuHoro. Teopema, oOpaTHast JaHHOM.
IIpumep u koHTpIIPUMED.

MirocTpanus OTHOIIEHUN MEXY
MHOYECTBAaMH C IOMOIIBIO UarpaMm Diiepa-
Benna.

[TonsiTHE O PaBHOCMIIBHOCTH, CIICIOBAHHNM,
yHoTpebeHHe JTOTHIECKUX CBSI30K €CIIH TO B
TOM U TOJIBKO TOM ciy4ae. Jloruueckue cBA3Ku
v, W1

ITpuBOANTE MPUMEPHI KOHEYHBIX M OECKOHEUHBIX MHOXXeCTB. HaxoanuTs
00BeTMHEHNE U NIepeceueHNe KOHKPETHBIX MHOXKECTB, Pa3HOCTh
MHOXeCTB. [IpHBOIUTH IPUMEPBI HECTIOXKHBIX KIacCH(pUKaIMi.
Vcrionp30BaTh TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY U SI3BIK IIPH
pellIeHNH 3aa4y B X0/I€ U3YUEHUS pa3IM4YHbIX Pa3AeoB Kypca.
BocnpousBoauTs GopMyIIMpOBKH OINIPEAEIeHHH; KOHCTPYUPOBATh
HECIIOXKHBIE ONPEAEIICHHs CaMOCTOSATENbHO. Bocipon3BouTh
(hOpMYITHUPOBKH ¥ JOKA3aTENbCTBA U3YUEHHBIX TEOPEM, IIPOBOIUTH
HECIIOXKHBIE JIOKa3aTeIbCTBA CAMOCTOSATENBHO, CChLIATHCA B X0/
000CHOBaHMI Ha OTIPEJICIICHNUS, TEOPEMBI, aKCHOMBI.

WnnrocTpupoBath MaTeMaTHYECKUE MTOHATHS U YTBEPKICHHUS IPUMEPaMHU.
Hcnonp30BaTh NpUMEpH! B KOHTPIPUMEPHI B apTyMEHTALINH.
KoncTpynpoBats MaTeMaTHUECKHE MTPEIOKEHHUS C TOMOIIBIO CBSI30K
€CJIM TO B TOM U TOJIBKO TOM CIIy4ae, IOTHIECKUX CBA30K M, FIIU

Peseps Bpemenu 10 u




TEOMETPUA 7-9 knmaccer (210 1)

1. ITpsmere u yras! (20 1)

Touka, mpsiMasi, mI0ckocTb. OTpe3oK, JIyd.
VYron. [IpsmMoii yrois, OCTpbIid U TYIIOH YIJIBL,
pa3BepHYTHIN yroi. BepTukanbHble U CMEKHBIE
yrisl. buccekTpuca yria u ee cBOMCTBO.
CBoiicTBa yIJIOB ¢ MapaielbHbIMU U
HNEpHIEHINKYIIIPHBIMA CTOPOHAMHU. B3aumuoe
pacroioKeHe NPAMBIX Ha INIOCKOCTH:
napaielbHble U NEPECEKAOIINECs MPSIMBIE.
IlepnennukymspHele npsimMele. TeopeMsl o
HapaelbHOCTH U NEPIEHIUKYIISIPHOCTH MPsi-
MbIX. [leprieHAuKyIsp U HAaKJIOHHAA K NIPSIMOM.
CepeIHHBIN NepIeHANKYIISAP K OTPE3KY.
['eomeTpuueckoe Mmecto Touek. MeTton
reoMeTpHYecKuX MecT Touek. CBoiicTBa
OGUCCEKTPUCHI yTIIa ¥ CePEeIUHHOTO
HEepHEHANKYIIApa K OTPE3Ky

DopMyIHpOBaTh ONPENEICHNS 1 WILTIOCTPUPOBATH MOHSITHS OTPE3Ka,
Jyd4a; yria, IpsMOro, OCTpOro, TyIoro 1 pa3BepHyTOro yrios;
BEPTHKAJIBHBIX U CMEXHBIX yIJIOB; OMCCEKTPHCHI yIa.

Pacrio3HaBaTh Ha uyepTexax, 1300paxarh, (GOPMYJIHPOBATH ONPEIEIICHUS
napaJuleNIbHBIX TPSMBIX; YTII0B, 00pa30BaHHBIX IIPH NEPECEUEHUH JIBYX
HapaeNbHbIX NPSIMBIX CEKYIeH; NepIeHAUKYIAPHBIX IPSMBIX;
HNEepHIEHANKYIIAPA U HAKIIOHHOM K IPSMOM; CepeAMHHOI0 NepIeHIUKYIsIpa
K OTpPE3KYy.

OOBSICHATD, YTO TAKOE TEOMETPHIECKOE MECTO TOUEK, IPUBOIUTH
MPUMEPHI TEOMETPUIECKIX MECT TOYEK.

DopMyIHpOBaTh AKCHOMY MAPAIUIETBHBIX MPSIMBIX.

DopMyIHpOBaTh U JOKA3bIBATh TEOPEMBI, BBIPAKAIOIINE CBOHCTBA
BEPTHKAIBHBIX U CMEXHBIX yIJIOB, CBOMCTBA M MPHU3HAKHU MAPaICIbHBIX
HPSMBIX, O €TUHCTBEHHOCTH MEPIEHANKYIApa K IPsIMOii, CBOWCTBE
MEepIEHANKYIIApa U HAKJIOHHOM, CBOHCTBAaX OMCCEKTPHCHI yIia U
CepeMHHOTO NePIEeHIUKYIIAPa K OTPE3KY.

Pemmats 3a1aun Ha MocTpoeHHE, JOKA3aTEIBCTBO M BEIUHUCIICHUS.
Brienats B yCIOBUM 3aJjauyl YCJIOBHE U 3aKimoueHue. Onupasch Ha
YCJIOBHUE 33124, IPOBOJUTH HEOOXOMMBIE IOKa3aTeNIbHbIE PACCYKICHUS.
ComnocTaBisITh HOJYYSHHBIN PE3YyIbTaT C YCIOBHEM 3a/1a91

2. Tpeyronpauku (65 1)

Tpeyronbauku. [IpsMoyroabHeie,
OCTPOYTOJIbHBIE M TYHOYTOJIbHBIC
TpeyronbHUKH. BricoTa, MequaHa, OuccekTpuca,
CpeaHsisl IMHUS TPEYTObHHUKA.
PaBHOOeIpEeHHBIE U PABHOCTOPOHHKE
TPEyroJIbHUKH; CBOIMCTBA U TIPHU3HAKU
paBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Tpu3Haku paBEeHCTBA TPEYTOJILHUKOB.
[Ipu3Haku paBeHCTBa MPSIMOYTOIBHBIX
TpeyroibHUKOB. HepaBeHCTBO TpeyroibHUKa.
COOTHOLIEHUS MEXIY CTOPOHAMH U YTIaMHU
TpeyronbHuKa. CymMMa yriioB TPEyrojibHHUKA.
BHemHue yrisl TpeyrojabpHUKa, TEOpEMa o
BHEIITHEM yTJIe TpeyrojbHuka. Teopema daneca.
[Tono0ue TpeyronbHUKOB; KO HHUIUEHT
nogo6ust. Ilpu3naku nogo6us TpeyroabHUKOB.
Teopema Iludaropa. Cunyc, KOCHHYC, TaHT€HC,
KOTaHI'€HC OCTPOrO YTJIa MPsIMOYTOJIbHOTO
TpeyroiasHHKa 1 yrioB oT 0° go 180°;
MIPUBECHUE K OCTPOMY yriy. Pemenue
NPSIMOYTOJIBHBIX TPEYT0JIbHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOX1ecTBO. DopMyIIsl,
CBSI3BIBAIOIIME CHHYC, KOCHHYC, TAaHI'€HC,
KOTaHI'€HC OJHOTO M TOTO e yria. Pemenne
TPEyroJIEHUKOB; TEOpEMa KOCHHYCOB M TeOpeMa
CHHYCOB.

3ameuaTenbHble TOYKH TPEYTOJIbHUKA: TOUKU
nepeceveH st CepeIMHHBIX ePIeHANKYIISIPOB,
OuCCeKTpHUC, MeIMaH, BHICOT MITH UX
IPOJOJDKEHUH

PacniozHaBaTh Ha depTexax, popMyIHpOBaTh ONPEIEICHH, H300pakaTh
TIPSMOYTOJBHBINA, OCTPOYTOJIBHBIN, TYIOYTOIBHBIN, paBHOOCIPEHHBIH,
PaBHOCTOPOHHUI TPEYTOJILHUKH; BBICOTY, MEINaHy, ONCCEKTPUCY,
CPEIHIO JIMHUIO TPEYTOJIbHUKA.

DopMyIHpOBaTh ONpEeICHUE PAaBHBIX TPEYTOJIbHUKOB. POPMYyITHpPOBATH
Y TOKa3bIBaTh TEOPEMBI O IPU3HAKaX PaBEHCTBA TPEYTOJILHUKOB.
OOBACHATH U WUTIOCTPUPOBATH HEPABEHCTBO TPEYTOJIbHUKA.
DopMynHupoBaTh U AOKa3bIBATh TEOPEMBI O CBOMCTBAX M NMPHU3HAKAX
PaBHOOEIPEHHOTO TPEYTOIbHUKA, COOTHOIICHUAX MEXTy CTOPOHAMH U
yIIaMHU TPEYroJIbHHUKA, CYMME YIJIOB TPEYTOIbHUKA, BHEITHEM YTIIe
TPEYTOJIbHUKA, O CPEeTHEH JTMHUU TPEYTOJIbHUKA.

DopMynrupoBaTh ONpeAETICHNE TOA0OHBIX TPEYTOIbHUKOB.
dopMyIHpoBaTh U JOKa3bIBaTh TEOPEMbI O MPU3HAKAX MOJ00MS
TPEyroNbHUKOB, Teopemy PDaeca.

dopMyIHpoBaTh ONpeeNICHNS ¥ WINTIOCTPUPOBATH MOHSITHS CHHYCA,
KOCHHYCa, TAHT€HCa ¥ KOTAaHTe€HCA OCTPOTO yIJIa MPSIMOYTOJIHHOTO
TpeyroibHUKa. BEIBOIUTE GOpMyIIbI, BRIpaXkaomue GpyHKINHT yria
MPSIMOYTOJIEHOTO TPEYTOJIbHUKA Yepe3 ero cTopoHbl. PopMynupoBath 1
JIoKa3bIBaTh Teopemy Iludaropa.

DopMynrupoBaTh OTNPEEICHUS CUHYCa, KOCHHYCa, TAHT€HCa, KOTaHI'€HCa
yrioB ot 0° 1o 180 BriBoauTh Gopmyibl, BeIpaxaromine GyHKIUH yIIIOB
ot 0° 1o 180° uepe3 hyHKIHHU OCTPBIX YIII0B. DOPMYITHUPOBATH U
Pa3bICHATH OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAESCTBO. BRIUUCIATH 3HA-
yeHue (QYHKIUH yTJia 10 OJHOH U3 €ro 3a/laHHBIX (DyHKIIHH.
DopMynUpOBaTh U AOKA3bIBATH TEOPEMBI CHHYCOB U KOCHHYCOB.
DopMynupoBaTh U JOKA3bIBATH TEOPEMBI O TOUKAX NEPECCUEHUS
CepeIMHHBIX MEPIIEHANKYJIISPOB, ONCCEKTPUC, MEJINAH, BEICOT MIIH UX
MPOJOJHKEHUH.

HccnenoBaTh cBOMCTBA TPEYTONBHUKA C IOMOIIBIO KOMITBIOTEPHBIX
MPOTPaMM.

Pemars 3agaun Ha MOCTPOEHUE, JOKA3ATEIHCTBO M BHIYMCIICHHUS.
Briaensats B ycnoBHY 3a/1a4M yCIOBHE U 3aKiTi0oueHrne. MoennpoBaTh
YCIIOBHE 3a7[a4¥ C IOMOIIBIO YepTexka WA PUCYHKA, IPOBOJHUTH
JIOTIONTHUTEIbHBIC TOCTPOSHHS B X0/1¢ perreHus. Onupasch Ha JaHHBIE
YCIIOBHSA 3a7jauH, TPOBOIUTH HEOOXOAUMBIE PACCYKICHHS.
WuTepnpeTupoBaTh NONy4YEHHBIN pE3yIbTaT U COIOCTABIATh €r0 C
YCIIOBHEM 334U

3. YerslpexyroabHuku (20 9)




UYersipexyroapHuk. [lapamienorpamm, TeopeMsl
0 CBOWCTBAaxX CTOPOH, YIJIOB U JuaroHajieu
MapaJuIesiorpaMMa 1 €ro MPU3HAKH.
[IpAMOyTOIBHUK, TEOpPEMA O PABEHCTBE
JMiaroHaJeH MpsIMOYTOJIbHHKA.

Pom0, Teopema o cBoicTBE AMAroHaNEH.
Ksagpar.

Tpanenus, cpeaHss JIUHUS TPAIeIHH;
paBHOOEIpEHHAs Tparemys

PacnioznaBathb, pOpMyIHpPOBaATH OINIPEAEICHIE U H300paxaTh
napajuieJIorpamMM, TPsIMOYTOJIbHUK, KBapaT, pOMO, TparieLuio,
PaBHOOEIPEHHYIO U MPSIMOYTOJIBHYIO TPANIEIUH, CPEIHIOIO JIMHUIO
Tpanenum.

DopMyIHpOBaTh U JOKA3bIBATh TEOPEMBI O CBOMCTBAX M MPU3HAKAX
IapajuIesiorpaMMa, psIMOYToJIbHIKA, KBaipara, poM0a, Tpareruy.
HccnenoBats cBOICTBA YETBIPEXYTOIBHUKOB C TIOMOIIBIO KOMITBIOTEPHBIX
MPOTPaMM.

Pemats 3a1aun Ha mocTpoeHHe, JOKA3aTEIbCTBO M BEIYUCIICHUS.
MopenupoBath yCIOBUE 3a/1a4M C IOMOIIIBIO YePTEKa WU PUCYHKA,
MPOBOIUTH JONOJIHUTENIBHBIE IOCTPOCHUS B X0/I€ pelleHus. BoiaensaTs Ha
yepTexe KOHPUrypauu, HEe0OXOAUMBIE JUIs IPOBE/ICHHUST 00OCHOBAHUM
JIOTHYECKUX

maroB penieHus. MIHTepnpeTnpoBaTh NOIy4eHHbBIH Pe3yIbTaT U
COIOCTABIISITH €T0 C YCIOBHEM 3aJ1au

4. Muoroyromsauk# (10 1)

MHoroyronsHUK. BEITyKIIbIe MHOTOYTOJIEHHUKH.
[IpaBuibHBIE MHOTOYTONBHUKH. Teopema o
CyMMe YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.
TeopeMa 0 cymMMe BHEIIHHX YTJIOB BBITYKJIOTO
MHOT'OYTOJIbHUKA

PacrnozHaBaTh MHOTOYTOJIBHUKH, (DOPMYINPOBATH OTIPEACICHHE U
MPUBOANTH IPUMEPHI MHOTOYTOIEHUKOB.

DopMyIHpOBaTh U JOKa3bIBaTh TEOPEMY O CyMME YIJIOB BBIITYKIIOTO
MHOTOYTOJIbHHKA.

HccnenoBath cBOMCTBA MHOTOYTOJIBHUKOB € TIOMOIIBIO KOMITBIOTEPHBIX
MPOTPaMM.

Pemrate 3a1aun Ha 10Ka3aTeNbCTBO U BRIYUCICHUS. MOJETHpPOBATh
YCIIOBHE 3a7]a4ll ¢ IOMOIIBIO YepTeXka WIN PUCYHKA, TIPOBOJIUTH
JIOTIONTHUTEIbHbIE TOCTPOCHUA B XO/€ pellleHus. FIHTeppeTupoBaTh
MOJTyYCHHBIN pe3yIbTaT U COMOCTABISITh €0 C YCIOBUEM 33/1a4U

5. Oxpy>xHOCTB U KpyT (20 1)

OxpyxHOCTb U KpyT. LleHTp, paguyc, auamerp.
[yra, xopaa. Cekrop, cerMeHT. B3aumHuoe
pacroio’keHHe IPSMOil U OKPYXKHOCTH, ABYX
okpyxHocTel. KacatenpHas n cekymias K
OKPYXXHOCTH, UX CBOMCTBA.

BrincanHble 1 onMcaHHBIE MHOTOYTOJIEHUKH.
OKpy>KHOCTb, BIIUCAHHASI B TPEYTOJIBHUK, U
OKPYXHOCTb, OITMCAHHASI OKOJIO TPEYTOJIbHHUKA !
TeopeMsl 0 cylecTBOBAaHUH OKPY>KHOCTH,
BIIUCAHHOM B TPEYrOJIbHUK, U OKPY>KHOCTH,
OIHCAaHHO OKOJIO TPEYTroJIbHUKA.

BrnucanHble 1 onrucaHHbIE OKPYKHOCTH
IMMpaBHUJIbHOTO MHOTOYTI'OJIbHUKA.

q)OpMyIII)I JJI0 BBIYUCJICHUS CTOPOHBI
MPaBHJILHOTO MHOTOYTOJIBHUKA; paJiiyca
OKPYXHOCTH, BIMCAaHHOW B NIPABUIIbHBII
MHOTOYTOJIbHUK; painyca OKpY>XHOCTH, OITH-
CaHHOM OKOJIO TPaBMIIBHOT'O MHOTOYT'OJIEHUKA

DopMyIUPOBATH ONPEACIECHUS IOHATUN, CBSI3aHHBIX C OKPY>KHOCTBIO,
CEeKYILEH U KacaTeJIbHOM K OKPY>KHOCTH, YIJIOB, CBSI3aHHBIX C
OKPYXHOCTBIO.

dopmMynHpoBaTh U J0Ka3bIBaTh TEOPEMBI 00 yIiiax, CBSI3aHHBIX C
OKPY>KHOCTBIO.

N300paxaTh, pacrio3HaBaTh M ONMCHIBATH B3aHMHOE PACIIOI0KEHHE
HOPSMOM U OKPYKHOCTH.

N300paxxaTs 1 (OpMyJIMPOBATH ONPEIEIICHNS BIIMCAHHBIX U OTIMCAHHBIX
MHOTOYTOJIbHUKOB U TPEYTOJIbHUKOB; OKPYKHOCTH, BIMICAHHON B
TPEYrOJIbHUK, U OKPYKHOCTH, OIIMCAHHOM OKOJIO TPEYIOJIbHUKA.
DopMyIUPOBATH U I0KA3bIBATh TEOPEMBI O BIIMCAHHOM U ONIMCAHHOMI
OKPYXHOCTSIX TPEYTOJIbHUKA U MHOTOYIOJIbHUKA.

Hccnenosath cBoiicTBa KOH(UTrypalmi, CBI3aHHBIX C OKPYKHOCTBIO, C
MIOMOIIbI0 KOMIIBIOTEPHBIX IIPOIPAMM.

Pemats 3a1aun Ha IOCTPOEHUE, JOKA3ATEIBCTBO U BHIUUCIICHUS.
MogenupoBaTh yCIOBHE 331a4H ¢ TOMOIIBIO YEPTEXKA WIN PUCYHKA,
MPOBOIUTH JONOIHHUTENBHBIE NOCTPOESHUS B X0JI€ pelleHus. Boinenars Ha
yepTexe KOHPUTyparuy, He0OX0JUMBIE TSl POBEAEeHUsI 000CHOBaHMH
JIOTMYECKUX IIaroB penieHus. HTepnpeTupoBaTh NOIY4YEHHBIA pe3yJIbTaT
U CONOCTABJISITh €r0 C YCIOBUEM 3aJauu.

6. 'eomerpuueckue npeodpazoBanwms (70 1)

[onsiTue o paBencrse ¢uryp. Ilonsrue
JBIDKEHUS: OCeBast U IIEHTPaIbHAs CHMMETPHH,
HapaJuleNIbHBIN epeHoc, MoBopoT. ITonATHe O
nogo6uu (GUTyp ¥ TOMOTETHH

OOBSACHATH U WLTIOCTPUPOBATH IMOHITHS PaBEHCTBA QUTYD, TIOAOOHS.
CTpouTh paBHBIC U CHMMETPUYHBIC (PUTYPHI, BHIOIHATH MapajlIeIbHBINA
[IEPEHOC U MIOBOPOT.

UccnenoBaTh cBOMCTBA IBMXKEHHUH C TOMOIIBI0O KOMIIBIOTEPHBIX
MIPOTpaMM.

BBINMONHATE IPOEKTHI IO TEMAM T'€OMETPUIECKIX TIPeoOpa3oBaHuil Ha
IUIOCKOCTH.

7. IlocTpoeHns C MOMOMIBIO ITUPKYIIS U TUHEHKH (5 1)

ITocTpoeHus ¢ TOMOIIBIO IUPKYJIIS U JIMHEHKH.
OCHOBHBIE 33/1a91 Ha IOCTPOCHUE: ACICHHUE
0Tpe3Ka MOT0JIaM; HOCTPOEHHE YIiIa, PABHOTO
JTaHHOMY; TIOCTPOEHHUE TPEYTOJIbHUKA 110 TPEM
CTOpPOHaM; OCTPOCHHE NEPIEHIUKYIIAPA K
IPsIMOH; TOCTPOEHHE ONCCEKTPUCHI YTIIa;

Pemars 3amaun Ha MOCTPOEHUE C IOMOIIBIO IIUPKYJIIS U JTMHEHKH.
HaxonuTs ycrnoBus CyIeCTBOBaHHS PELICHNS, BRITIOIHATE IOCTPOCHUE
TOYEK, HEOOXOAMMBIX /ISl IOCTPOSHUSI HICKOMOM (PHUTYpPBI, TOKa3bIBaTh,
YTO MOCTPOEHHAs (PUTypa yIOBIETBOPSET YCIOBHAM 3a1auH (ONPEAEIsTh
YHCJIO PELICHHUH 3a/1a4 MPH KKIO0M BO3MOXKHOM BBIOOpE JTAHHBIX)




JCJICHUC OTPE3Ka Ha I1 paBHBIX yacreit

8. MI3MepeHne reoMeTpuYecKux BeJIHYHH (25 1)

Jmuna otpeska. linna nomanoil. [lepumerp
MHOTOYTI'OJIbHUKA.

Paccrosinne ot Touku 1o npsiMoil. Paccrosinue
MEXy HapajuieIbHbIMU IPSIMBIMHU.

Jln1Ha OKpyXHOCTH, YUCIIO 51; AJIMHA 1yTH
OKPYXHOCTH.

I'panycHas Mepa yria, COOTBETCTBHE MEXAY
BEJTMYHMHOM LIEHTPAJILHOTO YIJIa U ATUHOU AYTH
OKPY>KHOCTH.

IonsTre muomnamym miockux Guryp.
PaBHOCOCTaBJICHHBIC ¥ PABHOBEIHKHE (DUTYPHI.
IInowaap npsimoyronsHuka. [lnomanu
napajuiesiorpaMma, TpeyrojabHUKa U Tparneiuu
(ocHOBHBIE (hopMyITHI). DOPMYITHL,
BBIpXKAIOLIHUE IJIOLAAb TPEYTOJbHUKA Yepes
JIBE CTOPOHBI U YTOJI MEXAY HUMU; Yepe3
NEPUMETP U PaJANYC BIUCAHHOU OKPYKHOCTH;
topmyna I'epona. [Tnomans MHOTOYTOJIEHUKA.
IInomane kpyra u mIowmags CEKTopa.
COOTHOIIICHHE MEX 1Y IIOIIAIIMH MO T00HBIX

¢uryp.

OOBSICHATD U WIITIOCTPUPOBATH MOHATHE IIEPUMETPA MHOTOYTOJIbHHKA.
dopMynHpoBaTh ONpeeIeHHUs PACCTOSHUS MEKAY TOYKaMH, OT TOUYKH 10
MPSIMOH, MEK/Ty NapajuIeIbHBIMH IPSMBIMH.

DopMynupoBaTh U OOBICHATH CBOMCTBA AIMHEI, TPAJyCHON MEPHI yIIa,
TUTOTITAIH.

DopMyIHpOBaTH COOTBETCTBHE MEX/Y BETHIHMHON EHTPAIBLHOTO yIJIa U
JUTMHOW TYTH OKPY>KHOCTH.

OOBSICHATD U WITIOCTPUPOBATH MOHATHS PaBHOBEIUKHX 1
PaBHOCOCTABIICHHBIX QUTYP.

BeiBouTh (opMyIbl III0IIAAEH NPSMOYTOIbHUKA, TIapajlieliorpaMMa,
TpEyroJbHUKA U TPaIelny, a Takke GopMyiry, BEIpasKarollyo II0Iaab
TpeyrobHUKA Yepe3 ABE CTOPOHBI M YrOJI MEXLy HUMH, JJTHHY
OKPY>XHOCTH, IUIOLIAb KPyTa.

HaxoauTh mioma s MHOTOYTroJIbHUKA pa30MeHUEeM Ha TPEYTOJIbHUKU U
YETBIPEXYTOJIbHUKH.

OOBACHATH U WLTIOCTPUPOBATH OTHOIIEHHUE TUIOMAAEH TOJOOHBIX QUTYP.
PemmaTs 3a1aun Ha BBIYMCICHHE JIMHEHHBIX BEIMYHH, TPayCHON MEpHI
yIJIa ¥ IUIOMIAJIeH TPEYTrOJIbHUKOB, YETHIPEX yTOJTbHUKOB
MHOTOYTOJIbHUKOB, JITMHBI OKPY>KHOCTH U IOy Kpyra. Omupasics Ha
JTAaHHBIC YCIIOBUS 3371a4H, HAXOAUTH BO3MOKHOCTH IIPHUMEHEHUS
HEoOXoMUMbIX (hopMyJI, MpeoOpa3oBbIBaTh (opMyIibl. Vcroap30BaTh
(hopmyiibl 111 000CHOBaHUS JOKa3aTeIbHBIX PACCYKICHUI B X0/1e
pewenus. MHTepnpeTUpOBaTh NOJYyYEHHBIN PE3yNbTaT U CONOCTABIIATh
€ro C YCIIOBUEM 3aJ1a4u -

9. Koopnunatsl (10 u)

JlekapToBa KOOpAMHATA HA MIIOCKOCTH.
Ypasuenue npamoil. KoopauHatel cepeauHsl
otpeska. PopMyra pacCTOSHUSA MEXIY IBYyMs
TOYKaMH IIJIOCKOCTH. Y PaBHEHUE OKPYKHOCTH

OOBACHATH U WUTIOCTPUPOBATH MOHITHE 1EKaPTOBON CHCTEMBI
KOOpJUHAT.

BBIBOIUTE ¥ KCTIOJIB30BaTh (HOPMYJIBI KOOPAMHAT CEPEIUHBI OTpE3Ka,
PAcCTOSHUS MEXY IBYMS TOUKaMHU IUIOCKOCTH, YPABHEHHUS NIPSIMOU U
OKPYKHOCTH.

BBINOAHATE MPOEKTHI IO TEMAaM UCHONB30BaHUS KOOPAUMHATHOIO METOA
IIPY PEILECHUU 3a1a4 Ha BBIYUCIICHUS U I0KA3aTEJIbCTBA

10. BexTopsr (10 1)

Bekrop. InuHa (MOIyINB) BeKTOpa. PaBeHCTBO
BeKTOpoB. KoJutnHeapHbIe BEKTOPEI.
KoopauaaTel BekTopa. YMHOXKEHHE BEKTOpa Ha
YHCII0, CyMMa BEKTOPOB, Pa3JI0KEHHE BEKTOpa
0 BYM HEKOJUTMHEApPHBIM BEKTOpaM. YTOII
MeXy BekTopamu. CkanspHoe Ipou3BeIeHHIE
BEKTOPOB

DopMynHpoBaTh ONPECNICHNS 1 WILTIOCTPUPOBATH MOHATHS BEKTOPA,
JUTMHBI (MOyJIsl) BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.
BBIUUCTATE JUIMHY ¥ KOOPJMHATHI BEKTOPA.

HaxoauTb yroa Mexay BEKTOpaMu.

BrIMonHATE onepary HaJl BEKTOPaMH.

BEITONMHATE MPOEKTHI IO TEMaM HCIIOJIb30BaHMS BEKTOPHOI'O METO/1a TIPH
peleHnH! 3a7a4 Ha BRIYUCICHHS U I0OKa3aTeIbCTBA

Peseps Bpemenu 20 u

AJITEBPA 7 knacc (102 yaca)

MartemaTudeckmii si3bik. MaTtemaTnueckasi moaeab (13 u)

Yucnosele u anredpanveckue BbipaxkeHus. [lepemennas. [lomyctuMoe 3HaueHHE NEPEMEHHOM.
Henonycrtrnmoe 3HaueHne nepeMeHHOW. [lepBble mpencTaBieHnus 0 MaTEMaTUYECKOM SI3BIKE U O
MaTeMaTH4eCKOW MoJieNH. JInHEeHbIe ypaBHEHHS C OAHOW ITEPEMEHHOM.

JIuneiiHble ypaBHEHMS KaK MaTeMaTHYECKHE MOJENW pealbHbIX cuTyauuid. KoopauHatHas

npsiMasi, BUJIbl IPOMEXYTKOB Ha HEll.
JInneitnasa ¢pynxnus (1149)

KoopaunatHas miockocTb. AJNTOPUTM OTHICKAHUS KOOPIMHAT TOYKU. AJTOPUTM MOCTPOEHUS
Toukd M (a; b) B mpsIMOYTOJIbHOM cUCTEME KOOPAUHAT.

JluneitHoe ypaBHEHUE C JBYMs NepeMeHHbIMU. Pemienue ypaBHeHus ax + by + ¢ = 0. 'padpuxk
ypaBHEHHs. AJITOPUTM HOCTPOCHUs Tpaduka ypaBHeHUs ax +by +c = 0.




Jlunetinas ¢ynkuus. HezaBucumas nepeMeHHast (aprymeHT). 3aBucumasi nepeMeHHas. ['papuk
nuHerHon ¢yHkiuu. Hanbosnpiiee 1 HauMeHbIIee 3HaUYCHUS JTUHEHHON (YHKIIMU Ha 33JJaHHOM
npomexyTke. Bo3pactanue u yobiBaHHe TMHEHHON (QYHKINU.

Jlunetinas Gynkmus y = kx u ee rpaduk.

B3anmuoe pacronoxxeHue rpaduKoB TUHEHHBIX (YHKITUI.

CucremMbl IBYX JIMHEHHBIX yPABHEHHMH ¢ 1BYyMs nnepeMeHHbIMU (1349)

Cucrema ypaBHeHMid. Pemenue cucremsl ypaBHeHu#. I'paduyeckuii MeTon pemeHus: CHCTEMbI
ypaBHeHU. MeToj noacTanoBkU. MeToJ alreOpandeckoro CIoKeHHs.

CucreMsl ByX JMHEHHBIX ypaBHEHHUI C JByMsl NEPEMEHHBIMU KaK MAaTEMaTUYECKUE MOJIENIH
peallbHBIX CUTYyallui (TEKCTOBBIE 33/1a4N).

CremneHb ¢ HaTYypaJbHBIM NOKa3aTeseM (6 1)

Crenenb. OcHoBanue creneHu. [lokazarenp crenenn. CBOWCTBA CTENEHU C HATypAJIbHBIM
[oKa3areneM. YMHOXEHHE U JIeJIEHHE CTENEHEH ¢ OJUMHAKOBBIMM IoKazaTensiMu. CTeneHb C
HYJIEBBIM I10KA3aTEJIEM.

Oanousienbl. Onepanuun HajJ oAHOYIeHAMU (8 )

Opnounen. Koagdumuent onnounena. CrannapTHblil Bua ogHowieHa. [1ogo0HbIe 0THOUIICHBI.
CrnoxxeHue OJHOUIEHOB. YMHOXEHHE OIHOWIECHOB. Bo3BeraeHue ojHOWIEHAa B HaTypallbHYIO
creneHsb. JleneHne oqHOYIeHa HA OJTHOWIIEH.

MHuoroujienbl. ApupMeTnyecKue onepanun Haa MHorowieHamu (154)

Mmuorousnen. Ynensl MHorouneHa. JIyunen. Tpexunen. IlpuBenenue mnogOOHBIX YJIEHOB
MHorouseHa. CTaHJapTHBII BUI MHOTOYJICHA.

CrokeHue ¥ BbIUUTAHME MHOTOYJIEHOB. Y MHOKEHHE MHOTOYJIEHA HA OJHOWIECH. Y MHOXEHUE
MHOT'OYJIEHa Ha MHOTOYJIEH.

KBanpat cymmbl u kBagpar paznoctu. PazHocTh kBagpaToB. PasHoCTh KyOOB U CyMMa KyOOB.
JlenieHne MHOrO4JIeHa Ha OJTHOUJIEH.

Pasnoxenne MHOrOUI€HOB HA MHOXUTeNH (18 1)

Brinecenue o6miero MHOXHTENS 32 ckoOKU. Crioco0 rpynmupoBku. PaszokeHrne MHOTOYICHA HA
MHOKUTEIM C TMOMOIIBI0 (OPMYNT COKPAIIEHHOTO YMHOXEHUS, KOMOWHAIIMHM Pa3TUYHBIX
npueMoB. MeTo BblieNIeHUs TOJTHOTO KBajparTa.

[TonsTue anredbpanueckoit podu. CokpalieHue aaredpanyeckoi Jpoou.

ToxnaectBo. ToxnecTBEHHO paBHbIE BbIpaykeHUs. ToxIeCTBEHHbIE TpeoOpa3oBaHMUsL.

DyHkuua y = x2 (9 4)

@yHKIMS Y = X2, ee cBoiicTBa U rpaduk. OyHKIUA y = -X2, €e CBOMCTBA U rpaduk.
I'paduueckoe perieHne ypaBHEHUH.

Kycounas ¢ynkuusa. Yrenue rpaduka ¢pynkuuu. OOnacts omnpeaeneHus ¢ynkuuu. Ilepsoe
IpeJCTaBIeHNEe O HEeNpephIBHBIX (QyHKIMAX. Touka pa3pbiBa. Pa3bsicHeHHe cMbIciia 3alMucu y =
f(x). @yHKIIMOHATIbHAS CUMBOJIUKA.

O06o0maruee nopropenne (9 4)

I'EOMETPUA 7 kaacc (68 yacoB)

Hauvanbuble reomerpunueckue csegaenns (11 yacon)

[Ipocreitmue reomerpuueckue GUTYpHI: TpsiMasi, TOYKa, OTPE30K, Jyd, yroj. I[lonstue
paBeHCTBa reomeTpudeckux ¢uryp. CpaBHeHHE OTPE3KOB U yIIIoB. Mi3MepeHue oTpe3KoB, JUITMHA
oTpe3ka. M3mepenue yrioB, rpagycHas mepa yria. CMexXHbIE W BEPTUKAJIbHbBIC YIJIBI, UX
cBolicTBa. [leprieHIUKyISpHBIE TPSMBIE.

OcCHOBHas 1eJb — CUCTEMAaTU3UPOBATh 3HAHUS YYAIIUXCS O MPOCTEHIINX TE€OMETPUUYECKHUX
dburypax u ux CBOMCTBaxX; BBECTH MOHATHE paBEHCTBA (HUTYD.

B JTAHHOW TeME BBOJSTCS OCHOBHBIE T'€OMETPUYECKHUE TMOHATHUS M CBOWCTBA MPOCTEHIINX
TeOMETPUUYECKUX (UTYp HA OCHOBE HATIIATHBIX MPEACTABICHUN ydallUXCsl MyTeM 0000IIeHus
OYEBHIHBIX WJIM W3BECTHBIX M3 Kypca MaTeMaTHKH |—6 KIACCOB T€OMETPUUYECKHX (PaKTOB.
[TonsiTne akcMOMBI Ha HAYalbHOM OJTame OOyYeHHs HE BBOJUTCSA, M CaMH AaKCHOMBI He



dopmynupyroTcss B ABHOM Bujae. HeoOXoauMble MCXOTHBIC TMOJOXKEHHS, HA OCHOBE KOTOPBIX
U3y4yaloTCsl CBOMCTBA T€OMETPUYECKUX (Uryp, MpPHUBOAATCA B ONHUCATEIbHOM (opMme.
[IpyHUMNIMAIBHBIM MOMEHTOM JAHHOW TEMbI SBJISETCS BBEJACHHE IOHSTHS  PaBEHCTBA
TEOMETPUUYECKUX buryp Ha OCHOBE HarJsiJHOTO
HNOHATHUS  HajokeHus. OmnpenesneHHOe BHUMAHHUE JIOJDKHO — YIENSAThCS  MPAKTUYECKUM
IIPWIOKEHUSAM T'€OMETPUYECKUX TTOHATH.

Tpeyroanbauku (18 yacos)

Tpeyronpuuk. [lpu3Haku paBeHCTBa TPEYrosibHUKOB. lleprnieHaukymsip Kk npsmoil. MeauaHsl,
OMCCEKTPUCH U BBICOTHI TPEYroJbHUKA. PaBHOOEPEHHBIN TPEYroJbHHUK M €T0 CBOMCTBA. 3aauu
Ha MIOCTPOEHUE C MIOMOIIBIO HUPKYJISA U JINHEHKH.

OcHOBHas 1eJdb — BBECTH IOHATHE TEOPEMBI; BBIpAOOTaTh YMEHHE JIOKAa3bIBaTh PAaBEHCTBO
TPEYrOJIbHUKOB C IIOMOINBIO H3Y4YECHHBIX IIPU3HAKOB; BBECTHM HOBBIM Kjacc 3ajad — Ha
IIOCTPOEHHUE C MIOMOILBIO LIUPKYJIS U JIMHEUKH.

[Tpu3Haku paBeHCTBA TPEYrOJbHUKOB SIBIISIOTCS OCHOBHBIM pabO4MM ammapaTtoM BCEro Kypca
reomeTpun. J{oKka3zaTenbCTBO OOJIBIICH YacTH TEOpPEM Kypca M TakKe PElICHHEe MHOTHX 3ajad
OPOBOJIUTCS IO CJIENyIOIell cXeMe: MOMCK paBHBIX TPEYroJbHUKOB — OOOCHOBaHUE HX
pPaBEHCTBAa C IOMOUIbIO KAaKOro-TO IpHU3HaKa — CJEACTBUS, BBITEKAIOIIME U3 PaBEHCTBA
TPEYroJabHUKOB. [IpruMeHeHne Npu3HakoB paBEHCTBA TPEYTOJIBHUKOB IIPU PELIECHUM 3a/1ad JaeT
BO3MO>XHOCTh ITOCTEIIEHHO HAaKaIllJIMBaTh OIBIT MPOBEACHUS JOKa3aTeNIbHBIX paccyxiaeHuil. Ha
HA4YaJbHOM JTale M3Y4YeHWsT M NPUMEHEHHsS [PU3HAKOB PABEHCTBA TPEYrOJbHUKOB
11€71€c000pa3HO UCI0JIb30BaTh 33J]a4l C TOTOBBIMU YEPTEKAMHU.

IMapasieabnbie npsimble (13 yacoB)

[Ipu3Haky mapamienbHOCTH  OpsSIMBIX. AKCHOMa HapaienbHbIX — OpsiMbiX.  CBoiicTBa
NapaJuUIEIbHBIX IPSAMBIX.

OcHoBHasl 11€Jb — BBECTH OJIHO U3 BaXKHEHUIINX NOHATUNH — IOHATHE NapalIeIbHBIX MPSAMBIX;
JlaTh MEepBOE Mpe/CTaBlIeHUuEe 00 aKCMOMax M aKCMOMAaTHYECKOM METOJle B T€OMETPHUM; BBECTU
aKCHOMY NapaUIEIbHBIX IPSIMBbIX.

[Ipu3Haku M cBOICTBa mMapajulelbHBIX HPSMBIX, CBA3aHHBIE C yIJIaMu, OOpa30BaHHBIMU INpPU
NepecedeHny  JABYX  MHpPSAMBIX  CeKylled  (HakpecT  JEeXalluMH,  OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH), IIIMPOKO HCIOJIB3YIOTCS B JaJIbHEHUIIEM NPU W3YYEHHH YETBIPEXYTOJIbHU-
KOB, IOJJOOHBIX TPEYTOJIbHUKOB, IIPU PEIICHUH 3a/1a4, a TAK)KE B KypCe CTEPEOMETPHH.
CooTHOmIeHUs1 MeKy CTOPOHAMH H YIJIAMH TPeyroJbHuKa (20 yacos)

Cymma yrioB tpeyroiibHUKa. (COOTHOIIEHHWE MEXAY CTOPOHAMHM M YIJIaMU TPEYroJbHUKA.
HepaBenctBo TtpeyronpHuKa. IIpsMOyrosibHblE TpPEYrOJbHUKH, HMX CBOWCTBA M IPHU3HAKU
paBeHcTBa. PaccTosHre OT TOuku A0 npsiMol. PaccrosiHue mMexay napauieIbHbIMU MPSMbBIMH.
ITocTpoeHne TpeyronbHUKA 10 TPEM HIEMEHTaM.

OcHoBHasl 11€JIb — PacCMOTPETh HOBbIE MHTEPECHBIE U Ba’KHbBIE CBOMCTBA TPEYTOJIbHUKOB.

B naHHOHN TeMe NOKa3bIBAa€TCs OJHA M3 BaXKHEHIIMX TEOPEM I'€OMETPUM — TEOPEMA O CyMME
yriaoB TpeyroibHuka. OHa TMO3BOJISIET JAaTh KIACCU(HUKALMIO TPEYTOJbHUKOB 110 YIjam
(OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYIOYTOJIbHBIN), a TAK)KE YCTAHOBUTH HEKOTOpPhIE CBOMCTBA
Y TIPU3HAKU PAaBEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

[TonsiTie paccTOSIHMSI MEXIy NapajuIeIbHBIMM NPSIMBIMH BBOJUTCS Ha OCHOBE JOKa3aHHOU
IpeBApUTENLHO TEOPEMBbl O TOM, YTO BCE TOUKH KaXKJIOM M3 JBYX MapajUieNbHBIX MPSMBIX
paBHOYAAJIEHBl OT JpYrod MNpsMOM. DTO TOHATUE HUIPaeT BaXXHYK pOJb, B YaCTHOCTH
HCIIOJIb3YETCS B 33/1a4axX Ha MOCTPOEHHUE.

ITpu pemennu 3aa4 Ha NOCTPOEHUE B 7 KIIACCE CIIEAYET OTPAaHUYUTHCS TOIBKO BBIIIOJIHEHUEM U
ONKMCAHUEM NOCTPOEHUs MCKOMOW (GUrypbl. B OTAENbHBIX CilydasXx MOXHO IPOBECTH YCTHO
AQHAJIN3 U J0Ka3aTeJIbCTBO, a AJIEMEHTHI UCCIIEN0BAHUS JIOJDKHBI IPUCYTCTBOBATh JIMILIb TOT/AA,
KOI'Jla 3TO OTOBOPEHO YCIOBUEM 3a/1a4H.

IHoBTOpenue. Pemenune 3agau (6 4.)

OcHoBHas uenb. [loBTopuTh, 3aKpenuTh 1 00001KUTH OcHOBHBIE 3Y H, mosryueHHbIe B 7 Kiacce.



AJITEBPA 8 kaacc (102 gaca)

Auaredpanyeckue apodu (21 4)

[Tonsitue anredpamveckoit Apoou. OCHOBHOE CBOWMCTBO anrebpanmueckor apodu. CokpalieHue
anreOpanyecKux Apooei.

CrnoxeHue ¥ BblYUTaHUE AJIre0Opandeckux Apooei.

YMHOXKEHHE M JeneHue anrebpamyeckux napobei. Bospenenuwe anreOpamdeckoil apoOu B
CTCICHb.

PaunonansHOoe BbIpakeHue. PanumonanbHOe ypaBHeHHE. PelieHue panuoHaIbHBIX YpaBHEHUU
(TepBbBIC TIPEICTABIICHHMS ).

CreneHb ¢ OTpULIATEIBHBIM LIEJIBIM I10KA3aTEIEM.

DyHKIUA Y = Vx. CBoiicTBa KBaJApaTHOro KopHs (18 1)

Paunonaneupie uucna. IloHsTHME KBagpaTHOrO KOpPHS M3 HEOTPULATENIBHOIO YHCIA.
HppanuonanpHele yncia. MHOXECTBO ACUCTBUTEIBHBIX YACEI.

Oynkms y =\X , ee cBoicTBa 1 rpaduK. Beimyknocts GyHKiie. O6IacTh 3HAYCHHH QYHKIIHH.
CpoiicTBa kBaapaTHbIX KopHeW. [IpeoOpa3zoBaHue BbIpaXEHUH, COJEpXKAIIUX OIEPALUI0
U3BJICUCHHS KBapaTHOTO KOpHs. OCBOOOKIEHNE OT UPPAIMOHAIBHOCTH B 3HAMEHATEIE JIPOOH.
Monyns neiicrButensHoro yncia. I'papux GyHkum y = | X | . ®opmyna Vx2 = | X | .
KBagparnunasa pynkuusa. ®ynknusa y = k/x (18 1)

OyHkus y = ax2, ee rpaduk, CBOICTBA.

Oynkuus y = k/x, ee cBoiictBa, rpaduk. ['unepbona. AcumnroTa.

[Toctpoenue rpadgukoB pynkuuit y = f (x+l), y= f(x)tm, y =f (xt)+m, y = - {(x), no
u3BecTHOMY rpaduky pyHkmn y =f(x).

KBanpatusiit Tpexunen. Ksaaparuunas ¢yHkuusa, ee cBoiictBa UM rpaduk. [lonstue
orpannveHHol QyHkuu. [loctpoenne u yreHue rpagKOB KyCOUHBIX (PYHKITHI, COCTaBICHHBIX
u3 dymkumii y =C, y =kx+m, y=k/x, y=ax2+bx +c, y=\x, y= | X |

['padmueckoe pelieHue KBaJpaTHbIX YPaBHEHUH.

KBaaparubie ypaBHenus (21 4)

KBanparnoe ypaBHenue. llpuBeneHHoe (HENpHUBEACHHOE) KBajJpaTHoe YypaBHeHue. llomHoe
(HemosHOE) KBaJpaTHOe ypaBHeHHe. KopeHb KBaJpaTHOro ypaBHEeHMs. PeleHue KBaJpaTHOTrO
YPaBHEHHUS METOJIOM Pa3JIO’KEHUsI HA MHOXHUTENU, METO/I0M BBIJIEIIEHUSI ITOJIHOTO KBaApaTa.
Huckpumunant. PopMyssl KOpPHEH KBaapaTHOro ypaBHeHus. Ilapamerp. VYpaBHeHue ¢
napaMeTpoM (HauaiabHbIE IPEICTaBICHUS).

ANTOpUTM pelIeHMs palMOHAIBHOIO ypaBHEHMs. bukBanpaTHoe ypaBHeHHE. MeTos BBeneHuUs
HOBOH NIEPEMEHHOM.

PanmonanpHble ypaBHEHHS KaK MaTEMAaTUYECKUE MOJENIN PEATBHBIX CUTYaLui.

UYacTtHble cyyau GopMyJibl KOPHEH KBaJpaTHOTO YpaBHEHHUS.

Teopema Buera. PaznoxeHne kBapaTHOrO TpeXWieHa HA TMHEHHBIE MHOKHUTEIIN.
HppannoHanbsHOe ypaBHeHHE. MeTO/ BO3BEICHHs B KBAIparT.

HepagenctBa (15 4)

CBolicTBa YHMCIIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepeMeHHOU. PerieHune HepaBeHCTB ¢ IEpeMEHHOW. JIMHEWHOE HEPAaBEHCTBO.
PaBHOCHIIbHBIE HEpaBeHCTBA. PaBHOCHIIBHOE ITPe0Opa3oBaHre HEPABEHCTBA.

KBaznpaTHOe HEpaBEHCTBO. ANITOPUTM PEILIEHUS KBaIPaTHOI'O HEPABEHCTBA.

Bospacraromas ¢pynakinus. YOsBatomas Gyskius. MccnenoBanue GyHKIMIT Ha MOHOTOHHOCTSH (C
MCII0JIb30BaHNUEM CBOMCTB YMCIIOBBIX HEPABEHCTB).

[TpuOnmKkeHHbIe 3HAUEHUS TEHCTBUTENbHBIX YHCEN, TOTPEUIHOCTh MPUOIMKEHNs, TPUOIMKEHNE
0 HEIOCTATKY U M30BITKY. CTaHIapTHBIN BUJ] YUCTA.

O6o0maromee nopropenue (9 4)

I'EOMETPUA 8 kaacc (68 yacoB)



YerbipexyroabHuku (14 yacoB)

MHOroyrojapbHuK, BBIIYKIBI MHOTOYIOJBHUK, YEThIpeXyroibHUK. [lapamnenorpamm, ero
cBoicTBa M Tpu3Haku. Tpanernus. [IpsmoyroasHuk, poMO, KBaapar, ux cBoicTBa. OceBas u
LIEHTpaJbHasi CAMMETPHH.

OcHoBHas 11eJIb — U3Y4UTh HauboJiee BaXKHbIE BUJIbI YETHIPEXYTrOJbHUKOB — MapajuieIorpaMM,
NpSAMOYTOJIBHUK, pOMO, KBaJpaT, TPaleluio; JaTh MpeAcTaBiIeHue O (urypax, oOiagaromux
OCEBOM WJIM LIEHTPaJIbHON CUMMETpPUEH.

JlokazarenbcTBa OOJNBIIMHCTBA TEOPEM JAHHON TEMbI M PEIICHHUS] MHOTHX 3334 MPOBOIATCA C
MOMOIUIbI0 MPU3HAKOB PABEHCTBA TPEYrOJHHUKOB, MOITOMY IOJIE3HO UX MOBTOPUTH B Hadaje
U3YYEHUS TEMBI.

OceBasi U IEHTpalbHAasg CUMMETPUU BBOJSTCS HE KakK IMpeoOpa3oBaHUE IUIOCKOCTH, a Kak
CBOWCTBAa T€OMETPUYECKHX (UTyp, B YAaCTHOCTH YETHIPEXYrOJbHUKOB. PaccMoTpeHme 3THX
MOHITHUN KaK JIB)KEHUH IIIOCKOCTU COCTOUTCS B 9 Kilacce.

Iaomans (14 yacoB)

[TonsTe mmomaay MHOroyroibHuKa. Ilnomanu mpsMoyronbHHKA, MapasieorpaMma,
TpeyrojipHUKa, Tpanenun. Teopema I[udaropa.

OcHoBHasi 1eNb — pacHIMPUTh U YIIyOUTh TOJy4YeHHBbIE B 5—6 Kiaccax MpeACcTaBlICHUs
yyaummxcs 00 U3MEpEeHUH U BBIUMCICHUM IUIOIIAJed; BbIBECTH (OpMYINbl IUIOLIanen
MPsIMOYTOJIbHHKA, MapaljieliorpaMma, TPeyrojbHUKa, Tpaneluu; J0Ka3aTh OJHY W3 TJIaBHBIX
TeopeM reomeTpun — Teopemy [ludaropa.

BeiBon Qopmyn Ui BBIUMCIEHHS —IUIOINAJACH  OPSIMOYrOJIbHHMKA, Mapajlienorpamma,
TPEYrojbHUKa, Tpaleluyd OCHOBBIBAETCS Ha JIBYX OCHOBHBIX CBOMCTBAaxX IUIOIIAJEH, KOTOpBIE
MPUHUMAIOTCS. UCXO/I U3 HATJISIIHBIX MPEACTAaBICHU, a Takke Ha (hopMyIie MO KBajapara,
000CHOBAaHNE KOTOPOU HE SABJISETCS 00S13aTEIIbHBIM /IS yUaIIUXCS.

HetpagunmonHoii 1uisi MIKONBHOTO Kypca SBISETCS TeopemMa 00 OTHOLISHUM IUIoliaaen
TPEYrOJIbHUKOB, UMEIOIIMX [0 paBHOMY yriy. OHa mo3BOJIET B JajbHEHIIEM JaTh IPOCTOE
JI0KA3aTeNbCTBO MPU3HAKOB MOJ00US TPEYTOJIBHUKOB. B 3TOM COCTOUT OJHO M3 MPEUMYILECTB,
00yCIIOBJIIEHHBIX PaHHUM BBEJIEHUEM MOHATHS IJIOLIA/IH.

JoxkazarenbctBo TeopeMbl [Ingaropa ocHoBbIBaeTCsa Ha CBOMCTBaxX Iulomaznei u Gopmynax s
ioniaied KBajapara M OpsIMOYyroyibHHMKa. Jlokas3bIBaeTcsi Takke Teopema, oOpaTHasi Teopeme
[Tudaropa.

ITonoOHbIe TpeyroabHuku (19 yacos)

[TonoGHuble TpeyronbHuku. Ilpu3Haku momoOus TpeyroiabHUKOB. I[IpumeHeHue momodOus K
JI0Ka3aTeNbCTBY TeOpeM M penieHuto 3agad. CHHYC, KOCHMHYC M TaHTE€HC OCTpOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OcHoBHasi 1lelb — BBECTU IMOHATHE IMOJOOHBIX TPEYrOJbHUKOB; PAacCMOTPETh MPHU3HAKU
noJ00Usl TPEyroJbHUKOB M UX NPUMEHEHUS; CAejaTh MEpBbIA IIar B OCBOCHHUU YYaIIUMUCS
TPUTOHOMETPHUUECKOT' O arrapaTa reOMEeTpUH.

Omnpenenenue MojoOHBIX TPEYroJbHUKOB JAeTCs HE Ha OCHOBE NpeoOpa3oBaHMs MOA0OUs, a
yepe3 paBEeHCTBO YIJIOB U MPONOPLIHUOHAIBHOCTH CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku moMO0MS TPEYTrOJILHUKOB JIOKA3bIBAIOTCA C IOMOIIBIO TEOPEMBI 00 OTHOIICHUH
ioniaiel TpeyroJbHUKOB, UMEIOIIUX [0 PABHOMY YTIy.

Ha ocHoBe mpu3HAaKoB MOJ00MsS JOKa3bIBaeTCs TeopeMa O CpeAHEH JUHHM TPEyroibHUKA,
YTBEpKACHHE O TOYKE IMEepecedyeHHss MeAMaH TPEyrojibHWKa, a TakXKe JIBa YTBEPXKIEHUS O
IIPONOPLUMOHAIIBHBIX OTPE3Kax B MPSAMOYIOJIbHOM TpeyroibHHKE. JlaeTcs mpencraBieHHE O
MeTo/Ie To00us B 3a[ja4ax Ha MOCTPOCHHE.

B 3axsroueHue TeMbl BBOJSTCS JIEMEHTHI TPUTOHOMETPUM — CHHYC, KOCMHYC M TaHI€HC
OCTPOTO yrjia MPSMOYToJbHOTO TPEYroJbHUKA.

OxkpyxkHocTh (16 4acoB)



B3aumHoe pacnonoxeHue npsMol U OKpyKHOCTH. KacaTenbHas K OKpYXHOCTH, €€ CBOMCTBO U
npusHak. LleHTpanbHble M BNMCAHHBIC YIUIbl. YeThlpe 3amMedareiabHble TOYKH TPEYTOJbHHKA.
BrnucanHnas u onucaHHas OKPYKHOCTH.

OcHOBHas 11eJ1b — PACHIMPUTH CBEJCHUS 00 OKPYKHOCTH, ITOJyYEHHbIE yJalllUMUCS B 7 Kiacce;
U3YYUTh HOBBIE (DAKThI, CBA3aHHBIE C OKPY>KHOCTBIO; TO3HAKOMUTH YYAIIUXCS C YETHIPHMSI 3aMe-
YaTeJIbHBIMA TOYKaMH TPEYTOJIbHUKA.

B nanHONM TemMe BBOAMUTCS MHOIO HOBBIX IIOHSATHM M PacCMaTpPUBAETCS MHOIO YTBEPXKICHM,
CBSI3aHHBIX C OKPYKHOCTBIO. JlJI1 UX YCBOGHMS ClIeAyeT YAEIUTh OOJIbIIIOE BHUMAHHUE PEIICHUIO
3a/1a4.

VTBepKIEHUsI O TOUYKE IIepeceueHHsl OMCCEKTPHC TpPEyrojbHUKa M TOYKE IepecevyeHust
CEepPEIMHHBIX IIEPIECHIUKYIIPOB K CTOPOHAM TPEYrOJIbHUKA BBIBOIATCA Kak CICACTBUSA W3
TEOpEeM O CBOHWCTBaX OMCCEKTPHCHI yIJla U CEPEAMHHOrO MEpHEeHAUKYIsIpa K oTpe3ky. Teopema o
TOYKE MEPECEUEHUS] BBICOT TPEYTOJIbHUKA (MM UX MPOJOJDKEHUI) JOKa3bIBAETCS C ITOMOIIBIO
YTBEPKACHUS O TOUKE IIEPECEUCHUs] CEPEAUHHBIX NIEPIICHIUKYIIIPOB.

Hapsiny ¢ Teopemamu 00 OKPYKHOCTSIX, BIUCAHHON B TPEYTOJIbHUK M OMUCAHHOW OKOJIO HETO,
paccMaTpUBAIOTC CBOWCTBO CTOPOH OIMCAHHOIO YETBIPEXYTOJIbHMKA W CBOWCTBO YIJIOB
BIIMCAHHOTO YETHIPEX YT OJIbHUKA.

IHoBTOpenue. Pemenue 3a1a4 (5 yacos)

OcHoBHas uensb. [loBroputh, 3akpenuTh 1 00001KUTh OcHOBHBIE 3Y H, nosryueHHble B 8 Kiacce.
AJITEBPA 9 kaacc (102 yaca)

PaumnonaabHble HepaBeHCTBA M UX cucTeMbl (16 4)

JluneiiHble W KBajpaTHbIE HEpaBeHCTBa (MOBTOpeHue). ParuoHanbHOe HepaBeHCTBO. Meton
WUHTEPBAJIOB.

MHo>xecTBa U onepainyy HaJl HUMH.

Cucrema HepaBeHCTB. PenieHne cucTeMbl HEPaBEHCTB.

Cucrembl ypapHenuii (15 4)

PanyonaneHoe ypaBHeHHE C JByMsl HepeMeHHbIMU. Pemienue ypaBHenus p(x; y) = O.
PaBHOCUIIBHBIE ypaBHEHMsI C JBYMsI NepeMEHHbIMU. DopMmyna pacCTOSHUS MEXIY JBYMs
TOYKaMHU KOOPAMHATHOW IuiockocTu. ['paduk ypaBHeHus (x - a)2 + (y -b)2 =r2. Cucrema
YpaBHEHUH C AByMs MEpEMEHHbIMU. PelieHue cucrembl ypaBHEHUN. HepaBeHCTBA W CHCTEMBI
HEPABEHCTB C ABYMs IEPEMEHHBIMHU.

MeTtonbl pelieHus CUCTEM YpaBHEHMHM (METOJ IOACTaHOBKM, alreOpanyecKkoro CIOoXKeHHs,
BBE/ICHUSI HOBBIX IEPEMEHHBIX ). PABHOCHIBHOCTH CUCTEM ypaBHEHUH.

CucreMbl ypaBHEHHI KaK MaTeMaTUYeCKHE MOJEIN PEaIbHBIX CUTYaIlHi.

Yucnosbie pyHkuuu (25 1)

Oyukuus. HesaBucumas mnepemeHHas. 3aBucumas nepemeHHas. OOnacTb omnpezaeneHus
¢ynkuuu. EctectBenHast 061acth onpenenenus GyHkiuu. O6aacTb 3Ha4eHUN QYHKIUU.
CrnocoOsl 3a1anus GyHKIUY (aHaTUTUYECKUH, TpapUUeCKUil, TAOINYHBIN, CIOBECHBIN).
CpoiictBa (QyHKIMI (MOHOTOHHOCTb, OIPAaHUYEHHOCTb, BBINYKJIOCTb, HauOoJblIlee U
HauMEHbIlIee 3HAUECHUs, HenpepbIBHOCTh). MccnenoBanue pynkuuii: y = C, y = kx+m, y
=kx2, y=1x, Vy=k/x,y= | X | , y =ax2+bx +c.

YerHble U HedeTHble (QyHKUMUU. AJNTOPUTM HCcleAoBaHUSA (YHKIMHM Ha 4YeTHOCTh. I 'paduku
YEeTHOW M HEYETHOW (DYyHKIIHH.

CrenenHas GyHKIMS C HaTypalbHBIM IIOKa3aTeneM, ee cBoiicTBa U rpaduk. CrenenHas GyHKIUSA
C OTpULIATEIBHBIM ILIEJIBIM ITOKA3aTeNIEM, €€ CBOMCTBA U TpaduK.

®ynxups y = 3Vx , ee cBOHCTBA 1 rpaduK.

IIporpeccun (16 1)

YucnoBas wnocienoBarebHOCTE.  CriocoObBl  3aaHWsA  YHCJIOBBIX  IIOCIIENOBATEIILHOCTENR
(aHANMUTUYECKUH, CTIOBECHBIH, peKyppeHTHBIH ). CBOICTBA UHUCIIOBBIX MOCIIEA0BATEILHOCTEH.
Apudmernueckass nporpeccusi. @opmyna n-ro uigeHa. Popmyia CyMMbl WIEHOB KOHEYHOMU
apudMeTHIECKON Mporpeccu. XapakTepucTUIecKoe CBOICTBO.



I'eomerpuyeckas mnporpeccus. @opMmyna n-ro uneHa. Popmyrna CyMMbl YIEHOB KOHEYHOH
TEOMETPUUYECKON TMporpeccur. XapaKTEepUCTHYECKOe CBOMCTBO. [Iporpeccum u OaHKOBCKHE
pacueTsl.

J1eMeHThl KOMOMHATOPUKH, CTATUCTUKU U TeOpUuM BeposiTHOcTel (12 1)

Komb6unaropusle 3agaun. [IpaBuno ymaoxenus. @akropuai. IlepectaHoBku.

I'pynnupoBka wundopmanuu. OOmui psg  gaHHbIX. KpaTHOCTH BapHaHTBl HM3MEPEHUS.
TabmuuHoe npencraBieHue uHpopmanuu. Yacrora BapuaHThbl. I 'paduueckoe mpeacTaBieHUE
unpopmanuu. [lomuron pacnpenenenus naHHbIX. ['Hcrorpamma. UncinoBble XapaKTepUCTUKU
JaHHBIX U3MEpEeHUs (pa3Max, MOJa, CPEAHEE 3HAUEHUE).

Bepostaocts.  CoOblTue  (ciywaiiHoe, JIOCTOBepHOe, HeBo3MOxHoe). Kiaccuueckas
BEepOATHOCTHAs cxema. [IporuBononokubie coObiTua. HecoBMecTHble coObITHSA. BeposTHOCTB
CYMMBI JIBYX COOBITHH. BeposTHOCTH MPOTUBOMOIOKHOTO cOObITUsA. CTaTHCTUYECKAsl yCTONYN-
BOCTb. CTaTucTuyeckasi BEpOSTHOCTb.

O6o0maromee mopropenne (18 4)

IF'EOMETPUSA 9 kaace (68 yacoB)

BekTopsni. MeToa koopaunar (18 yacos)

[Tonstue BekTOopa. PaBeHcTBO BekTOpoB. Clo)K€HHWE M BBIYMUTAHHE BEKTOPOB. YMHOXKEHUE
BEeKTOpa Ha uuciio. Pa3znmolkeHune BEKTOpa IO JBYM HEKOJUIMHEApHBIM BekTOpam. KoopauHatsl
BekTopa. [lpocreiimme 3amady B KOOpAHWHATaX. YPaBHEHUS OKPYKHOCTH U MPSIMOM.
[IpumeneHre BEKTOPOB M KOOPJIMHAT MIPH PEIICHUH 3a]1a4.

OcHoBHasi 1edb — HAyuyduThb Y4YalllUXCS BBIIOJHATH JCMCTBHS HaJ BEKTOpaMH Kak
HANPABICHHBIMHA OTPE3KaMH, YTO BAKHO JJI IPUMEHEHHUS BEKTOPOB B (DU3HKE; MIO3HAKOMUTH C
MCIOJIb30BaHNEM BEKTOPOB U METOA KOOPIMHAT MPHU PEUICHUH FT€OMETPHUUECKHX 3a]1ad.

Bekrop ompenensiercss kak HanmpaBJICHHBIA OTPE30K M JCHCTBUSA HaJ BEKTOpPaMHU BBOJSTCS Tak,
Kak 9T0 npuHsATO B ¢usuke, T. E. kak geiicTBus ¢ HampaBiIeHHBIMU OTpe3kaMu. OCHOBHOE
BHUMAaHHUE JOHKHO OBITh yJEJIEHO BBIPAOOTKE YMEHUM BBHITIOJHSATH ONEpaIlldy HaJl BEKTOpaMu
(ckiampiBaTh BEKTOPHI MO MpaBHIIaM TPEYrolbHUKA U TapajuiesiorpaMma, CTPOUTH BEKTOP,
pPaBHBIA PAa3HOCTH JBYX JAHHBIX BEKTOPOB, a TAaKKe€ BEKTOP, PABHBIA MPOU3BEIACHUIO JAHHOTO
BEKTOpA Ha JAHHOE YHUCIIO).

Ha mpumepax mokaspiBaeTcsi, Kak BEKTOPHI MOTYT NMPUMEHSITHCS K PEHICHUI0 T€OMETPUUYECKUX
3anad. JlemoHcTpupyercs 3(pPeKTUBHOCTh TpUMEHEHUs: (GopMyia Ui KOOPAMHAT CEepearHbI
OTpe3Ka, PACCTOSIHUS MEXK/Ty IBYMsI TOUKaMH, YPAaBHEHHUI OKPYKHOCTH U TIPSIMOIl B KOHKPETHBIX
TEOMETPUUECKUX 3aJjadyax, TeM CaMbIM JIaeTCsl MpeACTaBieHne 00 M3YYeHHH TeOMETPUYECKHX
¢Guryp ¢ noMOIIbI0 METOJIOB AITe€OPHI.

CoOTHOIIEHUSI MeKAY CTOPOHAMHM W YIJIaMH TpeyroJbHuka. CkajisipHoe Npou3BeleHHe
BeKTOpoB (11 yacoB)

CuHyc, KOCUHYC U TaHT€HC yria. TeopemMbl CHHYCOB U KOCHHYCOB. PelieHue TpeyroibHUKOB.
CxkansipHO€ MPOU3BEICHNE BEKTOPOB U €ro MPUMEHEHHUE B TEOMETPUUECKHUX 3aauax.

OcHOBHas 11€JIb — Pa3BUTh YMEHHUE yUYAIIUXCSl NIPUMEHSATh TPUTOHOMETPUUECKHUI anmnapaT Hnpu
PEIICHUH TEOMETPUIECKUX 3aad.

Cunyc u kocuHyc moboro yrma ot 0° go 180° BBOASTCS C TMOMOIIBIO E€IUHUYHON
MOJIYOKPY>KHOCTH, JOKa3bIBAIOTCS TEOPEMBl CHHYCOB M KOCHHYCOB W BBIBOJUTCS €IIE OJHA
dbopMyIa TIOIIa M TPEyTroNbHHUKA (TTOJIOBUHA TIPOU3BEICHUS IBYX CTOPOH Ha CHHYC YTJIa MEXKIY
HUMH). DTOT anmapar MPUMEHSETCS K PEIICHUIO TPEYTrOJIbHUKOB.

CkanspHoe Tpou3BeJicHIEe BEKTOPOB BBOJIUTCS Kak B (u3HKe (IPOU3BEACHUE AJIMH BEKTOPOB Ha
KOCHHYC YIJIa MeXAy HuMH). PaccmaTpuwBaroTCs CBOWMCTBA CKAJIIPHOTO MPOU3BEACHHUS U €ro
MPUMEHEHHUE NP PELICHNN T€OMETPUUYECKUX 3a/1ay.

OcHOBHOE BHHMaHHE CJIEAyeT YICIUTh BBIPAOOTKE MPOYHBIX HABHIKOB B MPUMEHECHUU
TPUTOHOMETPUYECKOTO anmnapara npu pelieHu reOMeTPUIECKUX 3a1ad.



JITHHA OKPYKHOCTH M IJI0IAAb Kpyra (11 yacos)

[TpaBuiibHBIE MHOTOYTOJIBHUKH. OKPY>KHOCTH, OTUCAHHAs! OKOJIO MPaBUILHOIO MHOTOYTOJIbHUKA
U BhucaHHas B Hero. [locTpoeHue MNPaBUIBHBIX MHOTOYTOJBHUKOB. JlJIMHA OKPYKHOCTH
[Tmomane kpyra.

OcHoBHasl 1IelIb — PACHIMPUTH 3HAHUE YYAITUXCS O MHOTOYTOJIBHUKAX; PACCMOTPETh MOHSATHUS
JUTMHBI OKPY>KHOCTH U TUIOIIAI Kpyra v (pOpMYIIbl JUIs UX BBIYUCIICHUS.

B nawane TeMbl maercs ompeielieHHuE MPaBWIBHOIO MHOTOYTOJIbHHKA, M PacCMaTPUBAIOTCS
TEOpEeMbl 00 OKPYXKHOCTSAX, ONMHCAHHWE OKOJIO MPAaBHJILHOTO MHOTOYrOJbHUKAa W BIHCAHHON B
Hero. C MOMOIIBIO ONMUCAHHOW OKPYKHOCTH PEMIAIOTCS 3aJa4d O MOCTPOCHHH IMPABHILHOTO
HIECTUYTOJIbHUKA U MTPABWIIBHOTO 211-yTOJIbHUKA, €CJIU JJaH MPAaBUIbHBIN H-YTOJIbHUK.

@DopMyIbI, BEIPAKAIONINE CTOPOHY MPABUILHOTO MHOTOYTOJIBHUK M PaauyC BIIMCAHHOW B HETO
OKPYXKHOCTH uepe3 paJuyC OINHUCAHHOM OKPYXHOCTH, HCIOJBb3YIOTCS INPHU BBIBOAEC (opmyr
JUTMHBI OKPYXXHOCTH M TUIOIIATU Kpyra. BeIBoA ommpaeTcss Ha MHTYUTUBHOE MPEICTABICHHUE O
npeene: Mpu HEOTPAaHMYEHHOM YBEIMYEHUU 4YHCIa CTOPOH IMPaBHJIBHOIO MHOTOYTOJbHUKA,
BIIMCAHHOTO B OKPY>KHOCTb, €T0 MEPUMETP CTPEMUTCS K JUTMHE ITOW OKPYKHOCTH, a TIOIIATh —
K IJIOLIAAU KPYTra, OTPAaHUYSHHOTO OKPYKHOCTBIO.

JBu:xenus (8 yacoB)

OtoOpakenue 1uiockoctu Ha cebOs. [lonsitue nBmwxkeHus. OceBas W LIEHTpalbHAS CUMMETPUHU.
[TapannensHbii epenoc. [loBopoT. HanoxxeHust u 1BUKEHUS.

OcHoBHasi 1edb — MO3HAKOMHUTh Y4YalIMXCA C MOHSATHE: JBUKEHHS U €ro CBOMCTBaMH, C
OCHOBHBIMH BHJIaMU JBW)KCHUM, C B3AUMOOTHOIICHUSIMU HAJIO)KCHUH U IBIKCHUH.

JIBuKeHHe TUJIOCKOCTH BBOJUTCS Kak OTOOpa)KeHHE IIJIOCKOCTH Ha cebs, COXpaHsIoliee
paccTosiHe MeEXAy Todkamu. [Ipu paccMOTpEHHWHM BHJIOB JBHKCHHI OCHOBHOE BHHMAaHUE
yIemsieTcsl IOCTPOSHUI0 00pa30B  TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB TIPU OCEBOMU
U [EHTPATBLHOW CHMMETPHUSX, TMapalieIbHOM IepeHoce, MOBOpOT. Ha addekTHRIX mpumepax
MOKA3bIBACTCS MPUMEHEHHE BUKEHUI MPU PEIICHUH FeOMETPHUECKUX 3a/1a4.

[ToHsITHE HATOXEHHSI OTHOCUTCS B JAHHOM KypCe€ K YHCIy OCHOBHBIX NMOHATHHU. JloKa3bIBaeTCs,
YTO MOHSTHS HAJOXKEHUS U IBUYKEHUS SIBJISIIOTCS SKBUBAJICHTHBIMU: JII000E HANIOKEHUE SBIISETCS
JBUKCHUEM IIJIOCKOCTH M oOpaTHO. I3ydueHue JoKa3aTenbCcTBa HE SBIICTE 00S3aTEIBHBIM,
OJIHAKO CJIETyeT PACCMOTPETh CBS3b MOHSATHI HAIOKEHUS U IBHKEHUSI.

Hauanwsubie cBeieHus U3 crepeoMeTpun (8 4acoB)

[Ipenmer crepeoMerpun. ['eomeTpuyeckue Tena W TMOBEPXHOCTHM MHOTOTpaHHHMKH: TMPHU3MA,
napajuieNienumne/1, nupamMuaa, GopMyIIbl IS BBIYUCICHUS WX 00BeMOB. Tena W TOBEPXHOCTH
BpallleHus: [WIUHAP, KOHYyc, cdepa, map, ¢GopMynsl A BBYHUCICHUS WX IUIoUIaaen
MOBEPXHOCTEN U 0OHEMOB.

OcHoBHas 11e7Tb — JaTh HaYallbHOE MPEJCTABICHHE O TelaX W MOBEPXHOCTSAX B MPOCTPAHCTBE;
MO3HAKOMHUTH yYaIIUXCSd C OCHOB HOBBIMH (OpPMYyJaMHU JUISi BBIYMCICHHS ITUIOIIAJICH
MOBEPXHOCTEN U 0OHEMOB TEJl.

PaccMoTpenue mpocTedmmX MHOTOTPAHHHUKOB (TIPU3MBI, Tapajuielenuiea, MUPaMHIbl), a
Tak)Ke Tell W TOBEPXHOCTEH BpallleHW# (UMIUHApa, KOHyca, cdepsl, Imapa) MPOBOJUTCS Ha
OCHOBE HATJISAHBIX IMPEICTaBICHUMN, 0€3 TPHUBICYCHUS aKCHOM CTepeoMeTpru. DopMyIbl Jis
BBIUKCIICHHS] 00BEMOB YKa3aHHBIX Tell BHIBOAATCS Ha ocHOBe mpuHIMNa Kapambepu, Gpopmyrsi
JUTSL BBIYUCIICHHS TUTOIIAAM ¥ OOKOBBIX IOBEPXHOCTEH IMMIIMHIpPA W KOHYyCa TOJY4aroTCs C
MOMOIIBIO Pa3BePTOK ITUX MOBEpXHOCTEH, Qopmyrna miomaau chepsl MTPUBOAUTCS Oe3
000CHOBaHUS

00 akcuomax reomerpuu (2 yaca)

becena 06 akcmomax reomMeTpuH.

OcHoBHasl 1eb — JaTh 0ojee TIyOOKOe MPEACTaBIEHUE O CUCTEME aKCHOM IUIAHUMETPHH U
aKCHOMAaTHYECKOM METOJIE.

B nmanHOI TeMe paccka3bIBaeTcs O Pa3lUYHBIX CHCTEMax aKCHOM T'€OMETPHH, B YACTHOCTH O
Pa3IMYHBIX CIIOCO0aX BBEICHHUS IMMOHSATHS PaBEHCTBA (DUTYD.

[oBTOopenue. Pemenne 3agau (10 yacos)



OcnoBHas nenb. [ToBropuTs, 3akpenuTs 1 00001uTH OcCHOBHBIE 3YH 32 OCHOBHYIO LIKOITY.

6. TEMATUYECKOE IINTAHUPOBAHHUE

Aareopa 7 kjaacc (102 gaca).

Ne . N o XapaKkTepHUCTHKA OCHOBHBIX BUJIOB JICATEIBHOCTH YYCHUKA (Ha
N3yvaembiii MaTepuan S o 3 o .

ypoka < @ & »| ypoBHe yueOHBIX JeHCTBUI)

Maremaruyeckuil a36IK. MaTeMaTndyeckas MOJIeIb

Lens:

- pazeumue NOHAMUU «MAMEMAMUYECKULl A3bIKY, «MAMEMAMU4eckas Mo0enby, «IuHeliHoe ypashneHue ¢ OOHOU
nepeMeHHOUY, «KOOPOUHAMHASL NPAMAAY,

- osnadeHue ymeHuem onpeoeisims U0 MamemMamuieckol Mooeuu,

- COBEPUIEHCTNBOBANUE YMEHUS UCTIONb3068AMb MENOO MAMEMAMUYECKO20 MOOEAUPOBAHUS OISl PeuleHUs MeKCHO8bIX 3a0a,
pewiams JTuHeliHble YPAGHEHUs, BLINOTHANb NOCMPOEHUS HA KOOPOUHAMHOU NPAMOIL

-0C80€HUEe NOHAMUSL (YUCTOBOU NPOMENCYMOK», YMEHUA UCNOAb3I08AMb 2eOMEMPUYECKYIO, AHANUMUYECKVIO U CLOBECHYVIO
hopmbl npedcmasneHus YUCTOBbIX NPOMENHCYMKOB.

BbinoHATHL JIIEMEHTapHBIE 3HAKOBO-CUMBOIHUYECKUE
1-3 Yucnossle u anreOpanyeckue 3 JCUCTBUS: MPUMEHSITh OYKBBI JJIsi 0003HAYCHUS YUCEN, IS
BBIPAKEHUS 3aMUCH OOIIUX YTBEP)KACHUH; COCTABJATh OyKBEHHBIEC BbIpa-

JKECHUA 110 YCJOBUAM, 3aJlaHHBIM CJIOBECHO, PHUCYHKOM WJIN

YEPTEIKOM; TPeodpPa30oBbIBATH alreOpauuecKue CyMMBbI U
4-5 UYro Takoe MATEMAaTHUCCKUH S3BIK 2 NpOM3BEACHUS (BBIMOJHSITEL TPUBCICHUE MOJOOHBIX Cllarae-
MBIX, PACKPBITHE CKOOOK, YIPOIIEHHE MPOU3BEICHNUH).

BbIYHCASTH YHCIIOBOE 3HAYCHHE 6yKBeHHOFO BbIPAXXCHUS,

6-8 Y10 Takoe MareMaTuyeckas MOJICJIb 3 HaXoAUuThb 0011aCcTh JAOITYCTUMBIX 3HAYCHHI NEPEMCHHBIX B

BEIpaKCHUH.
N B Pacno3HaBaThb JIMHEHHbIE YPaBHEHUSI.
9-10 Jlunetinoe _ YpaBHCHHC € OARHOW |, Pewmiats ITMHEHHBIE YPABHEHHUS.
NIEpEMECHHON Pemiath TEKCTOBBIE 3aladyMl  aireOpandecKuM CIIOCOOOM:

MIEPEXOJIUTh OT CJIOBECHOW (hOPMYIHMPOBKHU YCIOBUS 3a/1adl K

11-12 KoopuHATHAS MpPAMAs 2 anreOpanveckoil MOJEeNd IyTeM COCTaBJICHHS YPaBHEHUS,
pemarb COCTaBIIEHHOE YypaBHEHHE; UHTEPHPeTHPOBATH pe-
3yJbTar.

13 Kontpoabnas padora Ne 1 1

Jluneiinas pyHKUus

Llenv:

- paseumue ROHAMUL  «KOOPOUHAMHAS NIOCKOCMbY, «AUHEUHAA DYHKYUAY, «2PAQUK TUHENHO20 YPASHEeHUs ¢ 08YMs
NepeMEeHHbIMUY, al2OPUMMA HOCMPOEHUs epapura;

- 0611a0eHUe YMeHUeM CMPOUMb NPAMYIO, YOOBIEMBOPSIOUYIO YPAGHEHUIO ¢ OOHOU NePeMeHHOl;

- 061a0eHUe yMeHUeM NPUMEHAMb AleOPUMM Npeodpa306aHus TUHEUHO20 YPAGHEHUS ¢ 08YMs NEPEMEHHbIMU K 8UOY
JIUHEUHOU DYHKYUU.

BbIYMCNATD 3HauyeHus QyHKIWMI, 3a1aHHBIX (opMyIaMHu (TIpH

HeoOxomuMocTH MCMOJMb30BATb KAIBKYJIATOP); COCTABMATD
TaONUIBl 3HAYEHNH (QYHKIHH.

14-15 KoopaumaTHas niiockocTs 2 Crpoutb mo toukam rpadukm ¢Qynkumi. OnucCbiBaTh

CBOICTBa (1)yHKL[I/II/I Ha OCHOBEC €€ rpa(bnquKoro npeacraB-
JICHUA.
OBJIa)IeHI/Ie YMEHUEM ONpeACIIATL I10 q)OpMyJ'IC B3aUMHOC

pacnoyoxeHue rpa@uKoB JTHHEHHBIX (YHKITHA.

MoaenupoBaTb peanbHble 3aBUCHMOCTH (QOpPMYJIaMH H

JIlunelinoe ypaBHEHME C  OBYMs
3 rpaduKamu.

16-18
NIepeMEHHBIMH U eT0 Tpaduk

YunTaTb rpaduku peaabHbIX 3aBUCHMOCTEIL.




19-21 Jluneiinas pynkuus u ee rpaduk 3

22 Jluneiinas pyukms y = kx 1

23 BzanMHoe pacnosioxeHre TrpaduKoB 1
JTUHEWHBIX (QyHKITIHA

24 KounrposabHas pa6ora Ne2 1

Mcnonb3oBaTh (GyHKIHOHATIBHYIO CHMBOJHKY JUIS 3alldCH
pa3HooOpa3HbIX (HAKTOB, CBS3aHHBIX C PACCMAaTPUBACMBIMU
¢yHKIMAMU, oOoramias  ONBIT  BBIMOJHCHUS  3HAKOBO-

cumBosnueckux aeiictuit. CTPOUTDb peueBbie KOHCTPYKIIUH C
HCTIONB30BaHNEM (PYHKIMOHAIBHON TEPMHHOIOTHH.

Mcnonb30BaTh KOMOBIOTEPHBIE IPOTPAMMBI AJISI [TOCTPOCHUSI
rpa¢ukoB (DYHKIMH, [II9 HCCIEIOBaHMS TIIOJOXCHUS Ha
KOOPJIMHATHON IIIOCKOCTH IpauKoB (GYHKIMH B 3aBUCUMOCTH
OT 3HAYCHUH KOA(PPUIHEHTOB, BXOIAMHNX B POpMyITy.

Pacno3HaBaTb Bumsl u3ydaembix (yaknuit. [OKa3blBaTb
CXEMaTHYECKHU TIOJIOKEHUE Ha KOOPIMHATHOMN TUIOCKOCTH Tpa-
¢ukoB pyHKITHIL.

CucteMbl IBYX JIMHEHHBIX YPABHEHUH C IBYMS TIEPEMEHHBIMHU

ge./'lb.'

- 0c60eHUe NOHAMUU «CUCMeMd O08YX JUHEUHbIX YPAGHEHUll C O8YMs NEPEMEHHbIMUY, «peuieHue CUCmeMbl 08YX JUHEUHbIX
YpagHeHull ¢ 08YMSsl NePeMeHHbIMUY
- 061a0eHUe yMenuem onpeoeisimo, A6IAeMcs Iu Napa Yucen peueHuem CUcmembl,

- oeradeHue yMenuem —peuwamsv cucmemy O08YX JUHEUHbIX YPAGHEeHUll ¢ O08YMsA NePeMeHHbIMU ZPaPuyecKum MemoooM,
MEMOOOM NOOCHMAHOBKU, MEMOOOM aANedPAUYECKO20 COHCEHUSL.

25-26 OCHOBHBIC IOHATHS 2

27-29 MerToz MoACTaHOBKHA 3

30-32 MeToa anredOpandeckoro CI0KCHHS 3
CucremMbl IByX JIMHEHHBIX ypaBHEHUI

33-36 c JIBYMSI MepEeMEHHBIMH KaK |
MaTeMaTHYecKHe MOJIEIH pealbHbIX
cUTyalun

37 KonTpoabHnas pagora Ne3 1

OnpenensTh, SBISETCA JIM Mapa YHUCEN PEIICHHEM ITaHHOTO
YpaBHEHHA C IBYMS NEpEMCHHBIMM; NPHBOAUTH IPHUMEPHI
pelIeHus ypaBHEHUH C IByMs MIEPEMEHHBIMHU.

Pematsp 3anaun, anrebpanyeckoil MOAEIbIO KOTOPBIX SBJIAETCS
YPaBHEHHE C JBYMs [IE€PEMEHHBIMM; HAXOAUTH LEJbIE
pemeHus myteM nepebopa.

Pemarp cuctemsl AByX YpPaBHEHUH C AByMs IEPEMEHHBIMH,
yKa3aHHBIE B COJEPKAHUU.

PemraTh TeKCTOBBIE 331241 aJreOpandecKiM CIIocoOoM:
MIEPEXOUTh OT CIIOBECHOH (OPMYIMPOBKH YCIOBHSA 3aJaddl K
anreOpandeckoil MOAeNM IyTEeM COCTAaBIECHHUS CUCTEMBI
YPaBHEHHUN; peliaTh COCTaBJICHHYIO CUCTEMY YPAaBHEHUM; UH-
TEPIPETUPOBAThL PE3YJIbTAT.

CTpOUTb rpaduku ypaBHEHHH C IBYMSI IIEPEMEHHBIMH.

KOHCprVl POBATb 5KBMBAJICHTHBIC PEUYCBBIC BBICKA3bIBAHUS C
HCIIOJIb30BAHUEM anre6pa1/1qe01<0r0 u r€OMETPUICCKOTO
S3BIKOB.

Pewatb 1 MCCNeAOBaTb ypaBHEHHSA W CHCTEMBI YpaBHEHHUIT
Ha OCHOBE (DYHKIHOHAJIbHO-IpAUUECKUX IPEACTABICHUIN
ypaBHEHUU

CrenieHb C HATYpaJBHBIM ITOKA3aTeNIeM U €€ CBOICTBa

geﬂb:

- 0ceoeHue CBOLICME CIMENeHU C HamypaibHblM nokaszameinem,
- osnaolenue YMEHUEeM UCNOTb306dMb ceotlicmea cmenetu Ois npeo6pa306aHu;z aﬂ2e6pauttec1<ux 6blpanC€HulZ




DopMyIHpPOBaTh, 3aMUCHIBATH B CUMBOJHYCCKOU (opMme U
s [ Mo maxoe erenem o mamypammne || O ma cronertn . mpeoSpase.
1oKa3aTejeM § o N
BaHHS BBIPAXKCHHUH U BEIYMCIICHUIA.
3HATh TPHUHIMIIBI COCTABICHUS IPABUIT IIPUMEHEHUsSI TaOIHI[bI
CTEICHEeH.
. 3HaTh CBOMCTBA CTENEHH C HATYpPAIbHBIM OKa3aTeIeM.
39 TaGmuia OCHOBHBIX CTENCHEH 1 3HaTh CIOCO0 NPENCTABIEHHS YUCIA B BHAE IIPOU3BEACHUS
CTEIEHEH.
OnuceiBaTh MHOXECTBO IIEJBIX YHCEN, MHOXECTBO pa-
[MUOHANBHBIX YHUCEJ, COOTHOIICHHE MEXIYy JTHMH MHOXKE-
CBoiicTBa CTENEHU C HATyPAITbHBIM CTBAMIL
40-41 2 CpaBHMBATL U YNOPAJ0YHBATH pALUOHAIBHBIE 4YHCIA,
oKasarejaeM
BBIMOJHATh BBIYUCICHUSI C PAIlMOHAIBHBIMH YHCIAMHU, BbI-
YHCJIATDH 3HAYCHUS CTEIICHEH C LIENIBIM [TOKa3aTeIeM.
42 VMHOXKCHHE M JCIICHHE CTEICHEH C 1
OJIMHAKOBBIMH TI0Ka3aTeIIMU
43 CTeneHp ¢ HylIeBBIM NIOKa3aTeIeM 1
OnHounensl. Oniepanuu Hajl OJHOWICHAMHU
Llenw:

- 0CBOeHUe NOHAMULL «OOHOUNEHY, «KO3(DuyLenm 00HOUNeHA», « CIMAHOAPMHDIL 8UO0 OOHOUNIEHAY, «CYMMA OOHOUTIEHOBY,
-0611a0€eHUe yMeHueM NpUeoounms 0OHOUIeH K CIAHOAPMHOMY U0y, 8bINOIHAMb CLONCEHUE, YMHOMCEeHUe, OelleHue, 8038e0eHlUe
6 cmenenb 0OHOYNCHO8

44 [onsartne onHounena. CraHmapTHbIA | 1 .
3HATH NOHSTHUS: OTHOYICH, CTAHIAPTHBIN BU OTHOUJICHA.
BHJI OJHOYJIEHA I
HMEHATH AITOPUTM  IPHUBEIAEHUS OJHOWIEHA K
45-46 CroeHue 1 BEIYUTAaHUE OJHOYIEHOB 2 p p PHBCA A
CTaHIAPTHOMY BHIY.
47-48 VYMHOKEHHE OJHOYJICHOB. 2 ap ¥ BUy "
3HaTh TPUEMBI COCTABJICHHS MAaTEMaTHYSCKOHW  MOJCIU
Bo3sseaenue OJIHOUJICHA B
CHUTYyAIlM{ B BHJIC OJJHOWICHA.
HATYPaJbHYIO CTCIICHb
YMeTh  BBHINOJNHATH  CJAOXKCHHE, YMHOXKEHHE, JCJICHUE,
49-50 Jlenenve 0IHOYIEHA HA OJHOYJIEH 2
BO3BEJEHHUE B CTENEHL OJHOYJIEHOB
51 KonTpoabHasi padora Ne 4 1
MHorowieHbl. Apu(MeTHUECKUE OTIepaIlMK HaJl MHOTOWICHAMHU
Ilens:

- 0C60€HUe NOHAMUL (MHO2OUILEHY, «CIAHOAPMHbBLIL GUO MHOLOUNIEHAY, (CYMMA MHO2OUNEHOBY,

- o61a0eHUe yMeHUeM GbINONHAMb 0eUCEUs. HAO MHO2OUIEHAMU (CYMMA, PASHOCb),

- 0gradenue ymenuemM MHO2OYJEH K CIAHOAPMHOMY UOY,

- 0CcB0€eHUe CNOCOD08 BLINOTIHEHUS. YMHONICEHUSL MHO20ULEHA HA MHO20YNEH,

- 0811a0€eHUe YMEHUEM BbINOTHAMb OeliCNBUsl HA0 MHO2OYJICHAMU (YMHOJMCeHUe U OelleHue),

- pazsumue yMeHus RPUMEHSING NOJYYEHHble 3HAHUSL OJis YNPOWEHUSL GbIPANCEHULL, PeUleHUsl YPAGHEHUT, MEeKCMO8bIX 3A0ay.

1 3HaTh AJITOPUTMbL BBIIIOJIHCHHUSA OCHOBHBIX onepauﬂﬁ C

52 OCHOBHBIE ITOHATHUSA MHOTO4YJICHAMH
BBINOJHATH AEHCTBUSA ¢ MHOTOWIEHAMH.

2 BbInoaHIaTh Pa3IOKCHUEC MHOTOYJICHOB HaA MHOKHUTEIIN.
Pacno3naBarb KBaﬂpaTHLIﬁ TPEXUWICH, BBIICHATH BO3MOX-
HOCTH PA3JIOKCHHUA HAa MHOXHUTCIIU, NMPEACTABJIATL KBaapat-

53-54 CHo’€eH1E U BEIYUTAHNE MHOTOWIEHOB

) HBIN TpEeX4JIeH B BUJIE€ TPOU3BEICHUS IMHEUHBIX MHOXKUTEIEH.

BbINoJaHATHL ACHCTBHUSA ¢ MHOTOYJICHAMH.
55-56 VMHOXKEHHE MHOTOYJIEHA Ha OJHOYJIEH

BuiBonuts (QOpMyNIBI  COKpANIEHHOTO YMHOXKEHHS, HPH-

3 MEHSITh UX B IPe0OPa30BaHIIX BEIPAKCHUN M BEIYNCIICHUSIX.
YMHOXKEHHE MHOTOYJIEHA Ha BBINOJIHATE Pa310XKeHHEe MHOTOWIEHOB Ha MHOKUTEIH.
MHOTO4JIEH Pacno3HaBaTh KBaJpaTHBIA TPEXWIEH, BBIACHATH BO3MOX-
HOCTb PAa3JIOKEHUS HAa MHOXXUTEIHU, NPEACTABJIATH KBaJpat-

57-59

5 HBIM TPEXWIEH B BUJE NIPOU3BEACHUS JINHENHBIX MHOXKUTEIEH.
IpuMeHsiTh pa3iudHble (OPMBI CAMOKOHTPOJS TpPH BBI-

60-64 MDOpPMyITBI COKPAIIEHHOTO YMHOKEHHS HOJIHEHHH IIPE0OPa30OBAHMUIH.




1
65 Jlenenne MHOTOYJIEHA HA OJHOYJICH
66 Konrpoabnasi padora Ne 5 1
Pa3znojxeHne MHOTOYJIEHOB HA MHOKUTEIH
Llens:

- 0CBO€HUe NOHAMUSL KPA3NOJCEHUE MHOLOUNIEHA HA MHOJICUMENUY U 0ONACMU €20 NPUMEHEHUSL,

- o61a0eHue yMeHueM BblNOJHAMb PA3I0JCEHUe HA MHONCUMENY HYMeM BbIHeCeHUsl 00We20 MHOICUMENs 3a CKOOKU,
CnOCOOOM 2PYRNUPOBKIUL,

- 061a0eHUe YMeHUeM NPUMEHSIMb NOJIYYeHHble SHAHUA 0L YNPOWEHUS GbIYUCTeHUY, peueHUs YPAGHEeHUl

Uro Takoe pa3sioKEHHE MHOTOWICHOB
67 Ha MHOKHTEIH H 3a4eM OHO HYKHO 1 3HaTh 007acTH TPUMEHECHHS pa3lIoKeHUS MHOTOWICHAa Ha
BeiHecenne 00mero MHOXHTENS 3a MHOMKHTEIIH,
68-69 CKOBKH 2 NPHEMOB TMpPUMEHEHHs JAHHOTO Crocoba JUIf  yMpOIIeHHS
70-71 Crioco rpymmHpOBKH 2 BBIYMCIIEHUH, PELIEHNs] YPABHEHUU.
TP, Y T——— na Biiagerh yMeHHEM BBINONHATH PA3OXKCHHE HAa MHOMKHTEIN
72-76 MHOXHTETH ¢ TOMOmbI GOpMyn | 5 MyTEM BBIHECEHHs OOIIEro MHOXKHUTENS 33 CKOOKH, CIIOCOOOM
Y TPYNIUPOBKHU.
COKpPAIICHHOTO YMHOXEHUS
Pasiiokenye MHOIOWICHOB Ha BJ'[aZ[eT]) YMEHUEM TMPUMCHATHL TIIOJTYUYCHHBIC 3HAHUA JIid
77-79 MHOKHTEIH ¢ MOMOIIBIO KOMOHHALMH | 3 YIPOILECHHUS BEIUUCIICHUH, PEIICHUS] YPABHEHUM.
ASIHLIX IDHEMOR 3HATH NOHSITHUS TOKAECTBAY.
80-82 Iéoxpameﬂneinre Spamicciix apober | 3 BiaseTs IpHeMOM J0Ka3aTeNIbCTBA TOXKAECTB.
3 T 1 YMeTh pemarh 3a7adud 0 AITOPUTMY, pEIIaTh 3aJadd C
ORACCTRE NPUMEHEHHUEM 2-3 aJITOPUTMOB.
84 Konrpoabnas padora Ne 6 1
OyHKUIUA y:X2
Lleny:

- 0O3HAKOMJIEHUE C NOHAMUEM «K8AOPAMUUHASL QYHKYUSLY,

2 .
- 0CB0€EHUe AN20PUMMa NOCMpoeHUs spaguxa Qynyuu y = x°, areopumma spaguuecko2o pewenus ypasHeHutl;
- passumue yMeHus Yyumams 2papuru GyHkyui.

85-87 OyHKIH y = X° 1 ee rpaduk 3 3HATH MOHATHS «KBaJpaTU4Has QYHKLUI.

2
Buagerp anropurMoM noctpoeHus rpaduka GyHuuu y = x°.
Buagerp anropuTtMoM rpadueckoro pemeHds ypaBHEHUH U

HEPABEHCTB.
Pa3BuBaTh yMeHMS 9UTaTh TpaduKH (yHKIHIA.

88-89 I'paduueckoe pelieHne ypaBHEHUIH 2 3HATH TOHATHS KTOXKJECTBAY.

Baagers mpHeMOM JOKa3aTeNbCTBA TOMKIECTB.

YMeTh peliath 3afaud [0 allOPUTMY, pPeIlaTh 3aJadd C

90-92 Uro 03HauaeT B MaTEMaTHKE 3alllCh 3 MPUMEHEHHEM 2-3 allrOPUTMOB.
y =1(x)
93 HroroBasi KOHTPOJIbHASI pafoTa 1

IpuBoaUTH TPUMEPHI YKCIOBBIX JAaHHBIX (LI€HA, POCT, BPeMs
HA JIOpOTY U T. II.).

Haxonuts cpemnee  apudmernyeckoe, pasMax, Moja
YHUCJIOBBIX HAOOPOB.

94 Teopusi BepoOSITHOCTH 4
IpuBoaUTL  COAEpKATENbHBIE IPUMEPBl  MCIOIb30BAHUS
Cp€aHUX IJid ONMHCAaHUA TaHHBIX (ypOBeHB BOJBI B BOOOEMC,
CIIOPTUBHBIC TI0OKA3aTCIIu, ONPCACICHUC TpaHUul] KIUMaTu-
YECKUX 30H).
98-102 Hrorosoe noBTOpeHue 5
HTtoro: 102

Ne
n/n

Koa-Bo XapaKTepI/ICTHKa OCHOBHBIX BHIAOB JACATCJIBbHOCTH YYCHHKA

Tema N .
4acoB | (HAa ypoBHe y4eOHBIX JeicTBHIl).

Teomerpus 7 kiaace (68 yacos).

Hauvanpubie ICOMETPUICCKUEC CBCJCHMUS.




Lenv: cucmemamusuposames 3HAHUL YYAWUXCA 0O OCHOBHBIX CBOUCMEAX NPOCMEUWUX 2e0MempUdecKux gueyp, esecmu
noHAmMuUe paseHcmaa guzyp.

®opMynmnpoBaTb onpeneneHns 1 UNKOCTPUPOBATD MOHSTHS

Ilpsmas u oTpexok. JIy4 u yroum. OTpe3Ka, JIy4a; yria, NpsiMOro, OCTPOro, TYIOTO U Pa3BEpHYTOro
CpaBHEHHE OTPE3KOB U YIJIOB. YTIIOB; BEPTHKAIBHBIX H CMEKHBIX YIJIOB; OUCCEKTPHUCH yIJIa.
Wsmepenne  otpeskoB.  M3mepenme | 11

1 yI7I0B ®opMyNMpPOBaTb orpe/eneHus] MePICHAUKYIAPHBIX MPIMbIX;
TlepreH MKy APHEIE TIPAMBIC NEpPHEHIUKYJSIpa ¥ HAKIOHHOW K NPAMOH; CEpEeAUHHOIO
Pemenne 3amauy. NEepHeHANKYsipa K OTpe3Ky, PAaCMO3HaBaTb u V|306pa)KaTb
Kontponpras pabora Nel. UX Ha 4epTexax U pUCYHKaX.

TpeyronbHUKH.

Llenv: cghopmuposams ymenue 00Ka3bl6ams paGeHCMEO MpPey2OIbHUKOS, ONUPAACh HA U3YHYEeHHble NPUSHAKY, Ompabomams

HABLIKU peulerusl npocmeﬁmux 3a0a4 Ha nocmpoerue ¢ NOMOWbIO YUPKYIs U JUHELKU.

IlepBrrii NIpU3HAK paBeHCTBa
TPEYTOJIILHUKOB.
Menuansl, OWCCEKTPHUCHI M BBICOTHI
TPEYTrOJIbHUKA.
Bropoii u TpeTuii NpuU3HAKK PABEHCTBA
TPEYTOJILHUKOB.

3arauu Ha MOCTPOCHHUE.
Pewmenue 3anau.
KonrponbHas pabora Ne2.

18

@opMyIHpOBaThL  ONPENENICHHS  NPAMOYTOJIBHOTO,  OCT-
POYTOJNIBHOTO, TYHOYTOJBHOIO, PaBHOOEAPEHHOTO, PaBHOCTO-
POHHEr0 TPEYTOJbHUKOB; BBICOTBI, MEJIWAaHbl, OWUCCEKTPHUCHI;
pacno3HaBaTh U H300paxkaTh UX Ha YEPTEKaX U PUCYHKaX.
@®opMyIHpOBAThL  ONpENeNeHHE  PaBHBIX  TPEYrOJbHUKOB.
@opMyIHpOBaTL U [J0Ka3bIBaTh TEOPEMbI O IpPU3HAKaX pa-
BEHCTBA TPEYTOJIHHHUKOB.

PemaThb 3a7aun Ha OCTPOCHKE € TIOMOIIBIO IUPKYJIIS U JIMHEHKH.
HaxoauTh yciOBHS CyNIECTBOBAaHMS pPELICHUS, BBINOJIHSITH
MIOCTPOEHUE TOYEK, HEOOXOMUMBIX I IMOCTPOSHHS HCKOMOW
¢urypsl. Jloka3sIBaTh, YTO IOCTPOCHHAS (QUTYpa YIAOBICTBOPSIET
YCIOBUSIM 3a/aud (OmpeesTh YHCIO PEIICHWH 3aJadd INpH
Ka)XJIOM BO3MOXXHOM BBIOOpE JTAaHHBIX)

Pemiats 3a7aun Ha IOCTPOEHUE, JOKA3AaTEILCTBO U BHIYUCICHUS.
BbigessiTe B YCIOBHM 3aJauyd yCJIOBHE M 3aKJIIOYCHHE.
MopeaupoBaTh yCIOBHE 3aJauyd C IIOMOIIBIO dYepTexa WIU
pUCYHKa, NPOBOAMUTHL JOMOJHHUTEIbHBIE IIOCTPOCHUS B XOJ€
pemenus. Onupasich Ha JaHHBIE YCIOBMS 3aJa4yd, MPOBOAUTH
HeoOxoanumble paccykacHus. UHTepnpeTHpoBaTh MOITYyYEHHBINH
PE3yNBTAT ¥ CONMOCTABISTH €TI0 C YCIOBHEM 3aJauu

HapaJ'IJ'IGJ'IBHBIe npsAMbIC

Leny: dams cucmemamuyeckue ce0eHUsl 0 NAPAIIETbHBIX NPAMBIX, 66eCHU AKCUOMY NAPATIEbHBIX NPIMBIX.
[MpuzHaku MapaJlIeTbHOCTH JIBYX
IDSIMBIX ®OopMyNIMPOBATD onpeieeH s MapaielbHBIX MPSIMBIX; YIJIOB,
P : 00pa30BaHHBIX TPH IEPECEUCHUH IBYX IMapaJUIIbHBIX MPSIMBIX
3 AKcroMa mapaieTbHBIX TPSMBIX. 12

Pemenue 3agau.
KontpomnsHas paborta Ne3.

cekylleii; pacno3HaBaTh u U306paxaTb ux Ha yeprexax u
PpHCYHKaX.

COOTHOIIEHNS MEXAY CTOPOHAMH U yIJIaMH TPEYTOJIbHUKA

Henv: pacwupume snanull y4awuxcs 0 mpey20abHUKAXx.
OO0BSCHATH U WILTIOCTPUPOBATH HEPABEHCTBO TPEYTOJIbHUKA.
®opMyJIHpPOBaTh U JAOKa3bIBATh TEOPEMbI O CBOMCTBAX U
NpU3HAKaX PaBHOOEIPEHHOTO TPEYTONbHUKA, COOTHOIICHUSAX
CyMMa YIII0B TpeyroMbHuKa. MEXJy CTOPOHAaMH U YIVIAMHM TpPEYrOJbHHUKA, CyMME YIJIOB
COOTHONGHRA MexIy CTOPOHAMHE H TPEYTO/bHIKA, BHEIIHEM YIIe TPEYTONbHIK,
A ——— HccaenoBare  cBoWicTBA  TPEYrodbHHKa  C  IHOMOIIBIO
4 Konrponbnas pabora Ne4. 18 KOMITBIOTEPHBIX [POrPAMM.
TIpAMOYTOTbHbIC TPEYTObHHKEL Pemartp 3agaun Ha NOCTpOEHUE, AOKA3ATENBLCTBO U BBIUUCICHHUS.
TocTpoeHEe TPEYrONHHMER TO TpEM BeiessiTe B YCIOBMM 3aJaud yYCJIOBUE M 3aKJIIOUYCHHE.
S ICMOHTAM. MopeapoBaTh yCIOBUE 3aJaud C IOMOIIBIO 4YepTexa HIU
Pewerue 3a1at. pUCYHKAa, NPOBOAUTH JOIOJIHUTENIBHBIE IIOCTPOCHUS B XOJIE
KoHTposbHas padota NeS. pemenns. Ommpasick Ha JaHHBIE YCIIOBHS 3aJadH, NPOBOANTE
HeoOXoauMBbIe paccykacHusA. UHTepnpeTupoBaTh NOIYYECHHBIN
Pe3yIbTaT U COMOCTABIIATh €r0 C YCIOBHEM 3a/1a4H.
3HaTh MaTepual, H3y4eHHBIH B Kypce MaTeMaTHKH 3a 7 Kiacc.
Baapers oOmmM nprueMoM pemreHus 3a1ag.
5 IloBTOpenue. Pemenne 3agay. 9 YMeThb IPpUMEHATH [I0Jy4YE€HHbIE 3HAHUS HA IIPAKTHKE.

YMeThb JIorudecKu MBICJIINTb, OTCTAUBATH CBOIO TOYKY 3PCHUA U
BBICJIYIIMBATH MHCHUC IPYTUX, pa60TaTB B KOMaHJC.




Hroro:

Ne

W3ydaemslit MaTepuan

Koi-
BO

qaco

XapaKkTepuCTHKa OCHOBHBIX BHJIOB JICSATEIBLHOCTH y4YeHHKa (Ha
YpOBHE YUeOHBIX TeHCTBHIA)

Aareopa 8 kaacc (102 gaca).

Anrebpamdgeckue qpodu

ge."lb.‘

- umemb mnpedcmaegienue O NOHAMUSX: aneeOpaudeckas Opobb, 00IACMb OONYCMUMbIX 3HAYEHUll, OCHOBHOE CBOUCMBO
aneebpauieckoli Opodu, payuoHaIbHOE 8bIPANCEHUE,

- oe1ademv YMEHUAMU. COKpawams Opobu; npusooums aicedpauyeckue Opobdu K oOujemy 3HAMEHAmeno; CKIaovleams U
sbluumams aneebpauyeckue Opodu ¢ 0OUHAKOBLIMU 3HAMEHAMENSIMU.

1 OCHOBHBIE TTIOHATHSA 1

2.3 OcHOBHOE  CBOHCTBO  anrebpamyeckon 2
JpoOu.

4.5 CnoxeHrue W BBIYMTAHHE anreOpamyecKux 2
Jpo0eii ¢ OTMHAKOBBIMU 3HAMEHATEIISIMU

6-9 CroxeHre ¥ BbIYMTaHHE alredpandecKux 4
Tipo0eil ¢ pa3HbIMU 3HAMEHATEISIMU

10 Konmponvnasa paooma Ne 1 1
YMHOXEHHE H JCICHHE alreOpandecKux

11-12 | mpobeti. Bossenenue anrebpandeckux | 2
nIpoOeii B CTETICHB

13-15 IIpeoOpazoBanue PAlHOHANBHEIX | 4
BBIpAKEHUI

16-17 IlepBble  OpEACTaBICHUS O  PELICHUH 2
palHOHANIBHBIX YPaBHEHHIMA

18-20 CremeHb € OTPHULATEIBHBIM  [EJIBIM 3
noKasaTenaeM

21 Konmponvnas paboma Ne 2 1

HWmeTh  mpeACTaBIeHHE O  YHCIHWTENE,  3HAMEHATENe
anredpanveckoil qpoOH, 0 3HAYCHUH aIreOpandecKol ApodH U o
3HAYCHUHU MEPEMEHHOM, NPU KOTOPOH anreOpanyeckast Ipo0Ob HE
HUMEEeT CMBICTIA.

YMeThb HaxoOWTh PAIMOHAIBHBIM  CIIOCOOOM  3HAuCHHE
anreOpandeckoil  poOm, OOOCHOBBIBATH CBOE  pEIICHHE,
yCTaHAaBIMBaTh, IpPH  KAaKAX  3HAYCHUSIX  IEPEMEHHOU

anreraI/IquKaﬂ ,Hp06b HEC HMCECT CMbICIIA, APTrYMCHTUPOBAHO
OTBCYATH HAa MOCTABJICHHBIC BOIIPOCHI, OCMBICIINBATL U YCTPAHATDH

OILITHOKH. DopMyJIHPOBATH OCHOBHOE CBOMCTBO
anreOpanveckoil qpodu 1 MPUMEHATH €ro i MpeoOpa3oBaHuUs
npooeit.

BuImoTHATL ~ JCHCTBUS C  anreOpandecKuMH  JAPOOSIMH.

IIpeacTaBasATk 1e10€e BeIpaKEHUE B BUAEC MHOTOWIEHA, ApoOHOe
— B BUJI€ OTHOUICHUSI MHOTOYJICHOB; JI0Ka3bIBaTh TOXKIECTBA.
®opMyaIHpPOBATH ONpPEEICHNE CTEIIEHH C LEJIBIM MOKa3aTeIIeM.
®opmyaupoBaTh, 3aNUCHIBATH B CHMBOJIMUECKOH (opme u
WJIIOCTPUPOBATh TPHUMEPAMH CBONCTBA CTENEHH C LENBIM
TIOKa3aTeseM; NPUMEHSITh CBOMCTBA  CTENEHHM I
IpeoOpa30BaHys BBIPAXKEHUH 1 BEIYMCIICHHH.

Dynkus Y = A/ X . CBoiicTBa KBagpaTHOTO KOPHS

geﬂb.’

UMETh NPEACTAaBICHUE O KBaJAPaTHOM KOpPHE, KBAaJpaTHOM KOpPHE W3 HEOTPHUIATENBHOIO 4YHCIA, O IMOJKOPEHHOM
BBIPOKECHUH, 00 HPPALMOHAIBHBIX YHCIaX, O KyOMYEeCKOM KOpHE M3 HEOTPHLATENbHOI0 YHWCia, O KOpHE N-il cTeneHd u3
HEOTPULATEIBHOTO YUCIIA;
OBJIaJIETh YMEHUSMH: M3BJIEKAaTh KBaJPaTHBIH KOPEHb W KOPEHb N-I CTENEHM M3 HEOTPHUIATENHHOTIO YMCIIa; CTPOUTh M YUTAaTh
rpaduk GpyHKIHE y = VX; HCIIOI30BaTh ANTOPHTM H3BJICUCHHS KBAAPATHOTO KOPHS

22-23

Panmonaneubie yncaa 2

IIpuBoANTHL NpUMEpPH UPPALMOHAIBHBIX YUCEIl; PAacllO3HABATH
panMoHaNbHBIE W MPPALMOHANBHBIC YHCIIa; U300paxaTh drcia
TOYKAMU KOOPJAMHATHON IPSAMOH.

HaXO)]l/ITL JACCATUYHBIC l'lpI/I6J'lI/I)KeHI/I$[ paroOHAJIBHBIX U




HppaLOHATIBHBIX YHCEI.
CpaBHUBATh U YNOPAA0YNBATH ACHCTBUTENbHBIEC YHCIA.
IloHsTHE  KBaApaTHOTO  KOPHSI W3 .
24-25 OnuchIBaTh MHOXKECTBO JCHCTBUTEIBHBIX YHCEL.
HEOTPHLATEIHHOTO YUCIIa o .
Hcnonb3oBaTh B NHCBMEHHOM  MaTeMaTHYECKOM  pedn
o0o3HaueHHs W rpaduiyeckue H300paKEHUS] YHCIOBBIX MHO-
KECTB, TEOPETHKO-MHO)KECTBEHHYIO CHMBOJIUKY.
26 WppaunoHanbHbIe Yncia ®opMyIHPOBATH OINIPEACICHIE KBaAPATHOTO KOPHS U3 YUCIIA.
Hcnosb3oBarh rpaguki GyHKIMKH y = x° H y:\/ X s
27 MHuoxecTBO ﬂeﬁCTBHTeﬂBHBIX qyuces HaXOXICHUA KBaJApaTHBIX KOpHCP’I. Boluncasitb TOYHBICE H
NpUOIMMKCHHBIE ~ 3HAYCHHS  KOpHEH,  HCHONB3ysS  HpH
HEOOXOANMOCTH KallbKYJISTOP; MPOBOANUTH OLEHKY KBaJpaTHBIX
28-29 Oynkius Y = X, ee cpoiictRa u KOpHEH.
rpadux Jloka3pIBaTh CBOICTBa apUPMETHYECKUX KBaJIPaTHBIX KOPHEH;
' NPUMEHSATH UX IS Tpeo0pa30BaHMsl BBIPAKECHHIH.
Borumcasite 3HaueHHs BBIPAKEHUH, COJEpPKAIIMX KBaJpaTHbIC
. . KOPHH; BBIPaXaTh IIEPEMECHHBIE U3 T'COMETPHUUECKHX U
30-31 | ColicTBa KBaJipaTHBIX KOPHEH dusaecKux opmysI.
2 _
HccenenoBars ypaBHeHHE BUAA X" =a ,; HaXOJIUTh TOYHBIE U
. npuOIIMKEeHHbIE KOpHH nipu g > 0
IIpeoOpazoBanue BBIPaKCHUIA,
32-35 | comepkamMx OMEpAIMI0  HM3BJICUCHUS
KBaJIpaTHOTO KOPHS
36 Konmponvnasa paooma Ne 3
37-39 | Moayns IeHCTBUTEIRHOTO YHCa

Kpanpatnunas Gpynxiums. @yaknus Y = —

ge./lb.'

U3y4UTh PYHKIUU y = K%, v =k/x , ux cBoiicTBa u rpapuKy;
HUMETh IPEJCTaBICHHE O KYyCOYHO-33JaHHBIX (YHKIHSX, KOHTPOJbHBIX TOUYKax rpaduka, napadoiie, OCH CUMMETPUH

napaboJbl, aCUMIITOTaX, OCH CHMMETPHU THIepOoIibl, 00 0OpaTHOW NPONOPLUOHAIBHOCTH, O0JACTH 3HAYCHUIl (¢ YHKUIWH,
OKPECTHOCTH TOYKH, O TOYKaX MAKCUMyMa U MHHUMYMa,;

- OBNAJETb YMEHHSMH: MOCTpOeHHs rpadukoB (yHKIHHA y = xx°, y = k/X M ONHMCAHHS MX CBOWCTB; HCIIOJIb30BAHHS
anroputMa nocrpoenus: rpadpukoB ¢yukimid y = f(x + 1) + m, y = f(x + 1), y = f(X)=m nyrem npeobpa3oBanus GyHKIUH

y=f (X) IapaJuIeNIbHBIM [IEPEHOCOM BIIPABO (BIIEBO)

3HaTh, Kak CTPOMTh Tpapuk (YHKIHH y = KX, CBOHCTBa
GbyHKIMN.

YMerb ynpomars (QYHKIHMOHAJIBHBIE BBIPAKEHHS, CTPOHTH
rpaduKu KyCOUYHO-3aJaHHBIX ()YHKINH, OCYIIECTBIIATh IPOBEPKY
BBIBOJIOB, IOJIOKEHHH, 3aKOHOMEPHOCTEH, TeopeM, paboTaTh C
YEepPTEIKHBIMU HHCTPYMEHTAMH.

40-42 DyHKIMA y=kXZ, €c CBONMCTBA M 3

rpaduk.

Hmets npeacrasnenue o GyHkumu Buaa y = k/X, o ee rpaduke u
CBOWCTBaX.

YMeTh rpaduuecku permaTh ypaBHEHHs U CUCTEMbl YpPaBHEHUH,
Yy =—, ee cBoiicTBa H 2 OMPENENIATh YUCIIO PELICHUHA CHUCTEMBI YPABHEHUI C MOMOIIBIO
rpagu4eckoro MeTosa, pemarh HETUIOBBIC 3a/1a4d, BBITIOJIHSSA
rpaduk. NPOYKTUBHBIE JEUCTBUSI 3BPUCTUYECKOIO TUIIA.

43-44 DOyHKIMSL




45

Konmponwvnas paboma Ne 4

46-47

Kak mocrpouts rpaduk  GyHKIHMH

y=1 (X+|), €Clli M3BECTeH rpaduk
¢ynkunn Y = f (X)

HWmers mpexacTaBieHHWE, Kak C OMOIIBIO IapajyIelbHOTOo
IepeHoca BIPaBO WM BJIEBO IOCTPOUTH TpaduK (yHKIHA

y=f(x+1)

¢byakmun Y = f (X + |) YUTaTh U ONMCHIBATh

YMeTb 1O anropuTMy MOCTPOUTH Tpaduk

CBOWCTBa rpaduka, YBEPEHHO [CHCTBOBaTb B HETHIIOBOH,
HE3HAKOMOI CHUTYaIUH, CaMOCTOSATEILHO UCTIPABIISAA
JIONYIIEHHBIE OMIMOKH MJIM HETOYHOCTH.

48-49

Kak mocrpouts rpaduk  ¢yHKUIUH

y=f (X) + M, ecau u3BecteH rpaduk
¢ynkunn Y = f (X)

Hmers mpencraBieHHe, Kak C  IOMOIIbI0 MapajelbHOro
IepeHoca BBEPX WM BHHU3 MOCTPOUTH Tpaduk (GYHKIHUH

y= f (x)+m. YMeTh 1O alropuT™My IOCTPOHUTH Tpaduk

¢bynkm Y = f (X) + M, npounTaTh €ro ¥ ONUCATHL CBOMCTBA

(GyHKIWU, TPUHITH yY4acTHE B JUAJIOre, MOA00PATh apryMEHTHI
U1 O0OBbACHEHHUS OIIUOKH.

50-51

Kak mocrpouts rpaduk  GyHKIHMH
y=f1 (x+|)+m, €ClIM  M3BECTEH

rpaduk pyHKIHH Y = f (X)

NMers mpencraBieHHe, Kak C IIOMOIIBIO  MapauieNbHOro
[epeHoca BBePX WM BHU3 MOCTPOUTh rpaduk dyukunn y = f(X
+ 1) + m. ¥Ymers no anropurmy mocrpouts rpaduk GyHKIHN
y = f(x + 1) + m , npouurars ero

1 OIMCATh CBOUCTBA ()yHKIIUH.

YMeTb CTPOHTH KyCOYHO-33/IaHHBIC (PYHKIWH, OCYIIECTBJISITH
NPOBEPKY BBIBOJOB, OJOKEHHU, 3aKOHOMEPHOCTEH, TEOPEM.

52-54

y=ax’+bx+c, ee
cBOMcTBa U rpaduk

OyHKIUSA

Hmers mnpexcraBienue o ¢yHkuuu Y = ax® +bx+c , ee

rpaduke u CBOICTBaX.

YMeTh nepexomuth ¢ si3blka (OpMyNl Ha S3BIK I'paQUKOB MU
HAo0O0pOT, ONMpeNeIATh YUCIO KOPHEH YpaBHEHHS M CHUCTEMbI
ypaBHEHHH, TNPUBOAUTH MPUMEPHI, IOAOUPATh APTryMEHTHI,
(OpMyITHPOBaTh BBIBOJIBL.

55-56

I'paduueckoe pemieHne KBaJpaTHBIX
ypaBHEHUU

57

Konmponvnas paboma Ne 5

3HaTh CIOCOOBI PEIICHUS KBAAPAaTHBIX ypaBHEHUH, IPUMEHSIOT
UX Ha MIPaKTHKE.

YMeTb  CcBOOOJHO  NPUMEHATh  HECKOJIBKO  CHOCOOOB
rpau4ecKkoro pemeHus ypaBHEHHH, (JOPMHPOBATH BOIIPOCHI,
3aJ[a4M, cO3/1aBaTh MPOOJIEMHYIO CHTYALIHIO.

KBaznparnsle ypaBHEHUS

ge./lb.'

UMemb NPeoCmagneHue 0 KeaopamHom YpasHeHuy, o cmapuiem Kosgguyuenme, mopom Kodpduyuenme, 0 c60600HOM

uneHe, 0 NPUBEOEeHHOM K8AOPAMHOM YPAGHEHUU, NOIHOM K8AOPAMHOM YPAGHEHUU, HEeNOIHOM K8AOPAMHOM YPAGHEHUU, O KOPHE
K8AOpamHo20 ypasHeHusl, OUCKPUMUHAHME K8AOPAHO20 YPABHEHUS,

081a0emb YMEHUAMU.
081a0emb YMeHUAMU. peuiamsb Keaopammubvle yPasHeHUs,

081a0emb YMEeHUAMU: 8bL8OOUMb (YOPMYIbl KOPHEU K8AOPAMHO20 YPABHEHUS,

NPUMEHSIMb NPAGULA PeUeHUsi KBAOPAMHO20 YPAGHEHUsL: NOJIHO20, HENOIHO20 U NPUBEOEHHO20

58-59 | OcHoOBHbBIE NOHATHS
60-62 Dopmybl KOpHei KBaJJpaTHOTO
ypaBHEHHUSI

Pacno3naBaTh NHHCIHBIC W KBaJpaTHBIC YpaBHEHUs, IEJbIC U
JIpOOHBIE ypaBHEHUS.

Pemarsb KBaIpaTHBIC ypPABHCHMS, a TaKXKe ypPaBHCHHUS,
CBOJAIIKECS K HUM; peliaTh APOOHO-PAIlHOHAILHBIC YPABHEHUS.
HNMeTh MpEACTABICHHE O IOJHOM W HEMOJHOM KBaIpaTHOM
YPaBHCHHH, O PEIICHUH HEIIOIHOIO KBAJAPATHOTO YPABHCHHS.
HcciienoBarh KBaapaTHbIC YPAaBHCHHS 10 IUCKPUMHHAHTY W
KOd(ppHUIIIEHTAM.

Pemath TEKCTOBBIC 3aJadyd  aidreOpamyecKuM  CIIOCOOOM:
MEPEXOAUTh OT CJOBECHOH (OPMYIUPOBKH YCIOBHSI 33aJaddl K




anreOpanvyeckoil MOJENM IyTEM COCTAaBICHUS YpaBHEHUS,
peliath COCTAaBJICHHOE YypaBHEHHE; HHTEPNPETHPOBATH pe-
3yIIBTAT.

HWmerp mperncraBneHue o TteopeMe Buera m 00 oOparHO#
TeopeMe Buera, 0 CUMMETPUYECKHUX BBIPAXKCHHUAX C ABYMs
NIEPEMEHHBIMU. YMeTh COCTaBIATh KBAJPAaTHBIC YPaBHEHUS IIO
UX KOpHSAM, pacKiIaJblBaTh HAa MHOXXHUTEIM KBaJpaTHBIN
TPEXWIEH, COCTaBIATb KOHCIIEKT, IPOBOAUTH CPABHUTEIbHBIN
aHaJIU3, COTNIOCTABIIATh, PACCYKAATh.

YMerb, He pemas KBaIpaTHOIO YPaBHEHMs, BBIYHCIATH
BBIPKECHUS, COJAEP)KAIIME KOPHM OITOrO YpPaBHEHUS B BHUJIE
HEHM3BECTHBIX, IPUMEHSA 00paTHYIO0 TeopeMy Brera; 000CHOBBI-
BaTh CYXIEeHHUs, JaBaTb  ONpeEJEJICHus, MIPUBOJUTH
JI0Ka3aTeNbCTBA, TPUMEPBI.

3HaIOT, KaKk pemlaTh HppalMOHANbHBIE YPABHEHUS METOJIOM
BO3BEJICHUSI B KBaApaT 0o0euX wyacTeil ypaBHEHHMs, MPUMEHss
CBOWCTBA PABHOCWJIBHBIX IpeoOpa3oBaHUN. YMeThb pelIaTh
UPPALOHANIbHBIE  yYPaBHEHUS, COBEpIIAs  PaBHOCHUIIbHBIC
nepexoapl B NpeoOpa3oBaHMsX, MNPOBEPATH  KOPHH,
TMOJTYYHUBILUECS TIPH HEPABHOCHIIBHBIX PE0Opa30BaHMIX

63-65 | PaunonanbHbIe ypaBHEHHS

66 Konmponwvnasa paboma Ne 6

67-70 PannonanbsHble ypaBHEHHS, Kak
MaTeMaTHYeCKHe MOJICNId  peabHBIX
cuTyauuu

71-72 Eme onHa ¢dopmyna KOpHEH
KBa/IpaTHOTO YpaBHEHUS

73-74 | Teopema Buera

75 Konmponsuaa paboma Ne 7

76-78 | HppaunoHanbHBIC ypaBHEHHUS

HepasencrBa

Lleny:

umemos npedcmaeﬂenue 0 cBolicmee YUCOBbIX HepaeseHcmes, 0 HepaseHcmeax 00UHAKOBO2O cmblcla, HepaseHcmeax
npomueonojlOAHCHO2O CMmblcaa, O CpedH@M apuquemuuecxozw, Cpe@H@M ceomempudeckKkom, Hepasencmee KOWM,'

osnademsv YMEHUAMU. peuleHUs JAUHEIHBIX HepaeeHcme ¢ 00HO1L I’l@peMeHHOIZ,' peuernusl cucnemol JUHETHbLX
HepaseHcmes, NPUMEHEHUS Memooa urmepeaios ons peuienus Ksa()pamnblx HepaseHcme.

79- .

81 CBoOIiCTBa YUCIIOBBIX HEPABCHCTB

82- | Uccrenosanue GbyHKIHINA Ha

84 MOHOTOHHOCTb

85- .

86 Peuierne nUHEHHBIX HEPABEHCTB

87-

89 PeieHre KBapaTHbIX HEPABCHCTB

90 Konmponvuas paooma Ne 8
[pubnuxeHHbIC 3HAYCHHUS

91- | DCWCTBUTENBHBIX YHCEN, IIOTPEITHOCTh

92 TIPUOIMKEHUS, NpUOIKEHUE 1o

HEJIOCTAaTKy U U30BITKY

®OpMy/IMPOBATb CBOMCTBA UYHCIOBBIX HEPABEHCTB, M-
JNIOCTPUPOBATb KX Ha KOOPAMHATHOH mpsMoil, J,OKAa3blBaTb

anreOpandeckn; MPUMEHATb cBOWCTBa HEpPaBeHCTB IIPH pe-
IIEHUH 3a]a4.

Pacno3HaBaTb nuHeiiHble HepaBeHCTBA. PellaTb yuHeliHbie
HEPABEHCTBA, CUCTEMBI JIMHENHBIX HEPABEHCTB.

MpUBOANUTDL mpuMepsl KOHEYHBIX U OECKOHEYHBIX MHOMECTB.
HaxonnuTts 00beAMHEHNE U TIEPECEUCHIE MHOYKECTB.

MpUBOANUTD prUMeEPHI HECIOXKHBIX KIaCCH()UKAIHMHI.

HmewT TmpencraBieHWe O BO3pacTamoIIel, yOBIBalomIeH,
MOHOTOHHOH ()yHKIIMHM Ha IPOMEXKYTKE.

Hcceaenyror u cTposT pasnnyuHble GYHKIMH HA MOHOTOHHOCTb,
pelmaTh ypaBHEHUS, HCIOJb3ysl CBOWCTBO MOHOTOHHOCTH,
OCYILECTBIISIIOT NPOBEPKY BBIBOJOB, MOJI0XKEHUHN, 3aKOHOMEPHO-
CTeH, TeopeM.

W WCcCIenoBaTh Ha MOHOTOHHOCTh (DYHKIIMM: JIHHEHHYIO,
KBaJpaTHYI0, 00OpaTHOH MPOMOPIIOHATEHOCTH, (YHKIIHIO KOPHS.
Hccaenyor KycowyHO-3aJaHHbIE ()YHKIIMM Ha MOHOTOHHOCTb,
pemaTh ypaBHEHHUS W HEPaBEHCTBA, WCIONB3YysS CBOWCTBO MO-
HOTOHHOCTHU, COCTABIISITh KOHCIEKT, IPOBOJUTh CPAaBHUTEIBHBIN
aHaU3, CONOCTABIIATh, PACCYKAATh.

Mcnonb3oBaTh TEOPETHKO-MHOXKECTBEHHYIO CHMBOJIMKY |
S3BIK MPU PCHICHUHM 3aJa4 B XOAC U3YYCHMS pPa3IUYHBIX




93 CraHnapTHBIN BUI 9HCIIA

paszenoB Kypca.
UnnioCTpUpoBaTh MaTeMaTU4eCKHe MOHATHS U YTBEPIKIACHHS

npumepamu. MICNONIb30BaTb mpuMepsl W KOHTP HPHMEPHL B
apryMeHTaLHH.

KOHCTpYMpoOBaTb MaTeMaTU4eCKHE MPEIOKEHUS C TOMOIIBIO
CBI30K ed/in ..., TO ..., B TOM U TOJ/IbKO TOM dcCJiy4ae,

JIOTUYECKUX CBA3OK 4, MJIN.

HaxoauTh, aHaIM3HpOBaTh, COMOCTABJSITH  YHCIOBBIC
XapaKTePUCTUKH OOBEKTOB OKPYIKAIOIIETO MUPA.

Hcnoab3oBaTs pa3Hble  (OPMBI  3aMCH  MPHOIMKCHHBIX
3HAYCHUM; JeNIaTh BHIBOABI O TOYHOCTH MPUOIMKEHUS 110 3aIUCH
NPUOIIKEHHOTO 3HAYCHHSI.

BbITOJIHATH BEYHUCICHUS C PEAIbHBIMH JAHHBIMH.

BbINOJIHATH IPUKHUAKY U OLICHKY PE3yJbTaTOB BHIYUCICHHI.

94-

Pemenue 3anau
97 8

98 | Hmozosasn konmponvnas paboma

3HaTh MaTepual, N3y4CHHBIH B Kypce MaTeMaTHKH 3a 8 Ki1acc
YMeThb IPUMEHATH MOJTy4YEHHbIC 3HAHUS Ha MPAKTHUKE.

YMeTh JOTHYECKH MBICJINTB, OTCTAMBATh CBOXO TOYKY 3PCHUA U
BBICITYIINBATh MHEHUE IPYTHUX, paboTaTh B KOMaH/IE.

102 Teopus eeposmuocmu

H3Baexkarh uHGOPMAIUIO U3 TAOIUIl U THArPaMM, BBINOJHATH
BBIYHCIICHUS TIO0 TaONW4YHBIM JaHHBIM. Omnpeneasitb 10
JIrarpaMMaM HauOOJNBIINe U HAaNMEHBIINE JaHHBIC, CPABHUBATH
BEJTUYHHEL.

[pencraBaary wHGOPMAIMIO B BUAE TaONHIl, CTOMOYATHIX U
KPYTOBBIX AMArpaMM, B TOM YHCIIE C TOMOIIBI0 KOMITBIOTEPHBIX
TIPOTPaMM.

[puBoauTs  comepXKaTelbHBIE MPUMEPHl  HCIOJIH30BAHUS
CPeIHUX JJIs OMHCAHWs JaHHBIX (YPOBCHb BOJBI B BOJOEME,
CIIOPTUBHBIC TIOKA3aTENH, OMPEICIICHHE IPAaHUIl KIUMATHUYCCKIX
30H)

Hroro yacos

102

Ne Tema
n/n

KoJj-Bo
9acoB

XapakTepucTHKA  OCHOBHBIX BHIOB  JAeATEIbHOCTH
YYeHH KA
(Ha ocHOBe Y4eOHBIX el cTBHIH)

I'eomerpus 8 kjacc (68 yacos).
UYeTbIpeXyroJbHUKH.

ge./lb.'

uzyuums Haubosiee BadCHbIE BUOLL YeMbIPEXY2OJbHUKOE — NAPAICNIOZPAMM, NPIMOY2OTIbHUK, POMO, Keaopam, mpaneyuio;
dams npedcmasiienue 0 gueypax, 001a0arowux 0cesoll Uil YeHMPAIbHOU CUMMempuell.

1.MHOroyroiabHUKH.
2.ITapannenorpaMM U TPamerus..

Pewenue 3anau.
KonTtponsnas pabora Nel.

3.IIpsiMoyTronbHUK, poMO, KBaApar.

14

®opMyJUPOBATh  ONpEENCHUS IMapajulesiorpaMma, —Ips-
MOYTOJIbHUKA, KBaJIpaTa, poM0a, Tpaneuuy, paBHOOSAPEHHO 1
NpPSMOYTOJBHOM — Tpameuud, CpefHed JIMHUM — Tpareluy;
Pacno3HaBaTh U H300pa’kaTh NX HA YEPTEKaxX M PUCYHKAX.
®opmyanpoBaTh U A0Ka3bIBATH TEOPEMBI O CBOICTBax M
NIpU3HAaKax IapajuiesiorpaMMa, TpsIMOYTOJIbHHMKA, KBajpara,
pomba, Tpanenum.

HccnenoBarh CBOWCTBA YETHIPEXYTOJBHUKOB C MOMOIIBIO
KOMITBIOTEPHBIX MPOTrPAMM.

PemiaTh 3a7auM Ha TOCTPOCHHE, [OKA3aTEJIbCTBO U BbI-
yucnenus. MoaeJaupoBaTh YCIOBHE 33/1auyl C IIOMOILBIO Yep-
TeXa WM PUCYHKA, MPOBOAUTH JOMOIHUTENBHBIE MOCTPOCHHS
B XOZIe peleHus. BpiaeasaTs Ha uepTeske KOHQUrypauuu, He-
00X0JMMBIE JUIS TIPOBE/ICHUS OOOCHOBAHUH JIOTHYECKHX IIAr0B
pemieHus. WHTepnmpeTnpoBaTh IOJIYYEHHBIH pe3yiabTaT |
COIIOCTABJIATH €0 C YCIOBHEM 3aJauu




IInomane.

Lens:

pacuupums u yenyoums NoxyyeHHvle 8 5—O0 Kiaccax NpeoCMmAasieHus y4yauwuxcsi 06 usmMepeHuu u 8bl4UCIeHUU nioujaoet,
svigecmu opmyavl naowaoel NPAMOY20IbHUKA, NAPANLeN0epaMMd, MPeyeoIbHUKA, mpaneyuu, 00Kd3amv OOHY U3 21A6HbIX
meopem ceomempuu — meopemy Iugaeopa.

@opMyaupoBaTHL U [0Ka3pIBaTh TeopeMmy I[ludaropa u
o0OpaTHyto eif.

BoiBoauts ¢dopmynsl Iuomaned MpAMOYrONBHHUKA, Ma-
pajuresiorpamMmMa, TpeyroJbHUKa U Tpanenny.

HaxoauThs 1wUI0manbs MHOTOYTOJbHUKA pa30MeHHeM Ha
TPEYrOJILHUKH U YETHIPEXYTOJbHUKH.

OOBACHAT, ¥ WLIIOCTPUPOBATH OTHOIICHHE IUIOIIAACH
14 MOJ0OHBIX UTYD.

PemaTp 3a/1a4u Ha BBIYMCICHUE IUIOLIAZEH TPEYrONbHHUKOB,
YEeTBIPEXYTOJBHUKOB W MHOTOYTOJNbHHKOB. Ommpasch Ha
JaHHBIE  YCIOBHS  3a/add, HaXOAUTh  BO3MOXKHOCTH
MPUMEHEHU HEeoOXOomuMBIX  (QopMmyln, TmpeoOpa3oBHIBATh
¢opmynel. Hcenmoab3oBath GopMynsl I 0OOCHOBaHHS
JOKa3aTeNbHBIX  pacCyXI€HHMH B XOA€  pEIICHHS.
HHTepnpernpoBaTh MONYyYCHHBIH pe3yabTaT MW COMO-
CTaBJIATh €T0 C YCIOBUEM 3aJlaull

1.ITnomaas MHOTOYTOJIBHUKA.
2.I1nomans napasuienorpamma,
2 TPEyroJbHUKA U TPANEeLnH.

3.Teopema ITudaropa.

Pemenue 3amau.

KonTtponsHas padora Ne2.

ITomo6HBIE TPEYTOIBHUKY.

ue./'lb.’

esecmu nNoHsmue noooOHbIX mpeycolbHUKOo8, paccmompems NnpusHaKku noooous mpeycolbHUKO68 U UX npumeHnHeHus, coenamo
I’l@pG‘bll] wae 6 0C60CHUU YUAWUMUCH MPUSOHOMEMPUHECKO20 annapama ceomempuu.

®opMyIHPOBAThH OIpeeNICHIE OJOOHBIX TPEYroIbHUKOB.
@®opMyIHpPOBATL U JOKA3bIBATH TEOPEMBI O IPHU3HAKAX
o001 TPEeyroJIbHUKOB, TeopeMy Daneca.
®opMyaupoBaTh  OIpEACICHUS ¥  HWIIOCTPHPOBATH
TIOHATHS CHHYCa, KOCHHYCa, TAHT€HCA M KOTaHIe€HCA OCTPOTo
yIJla IPsIMOYTOJIBHOTO TPEyrojbHUKa. BeIBOAMTE (hopMyIsl,
BBEIpaKaronue (GyHKIMU yIila MPSIMOYTOIbHOTO TPEYTOJIbHNKA
yepe3 ero CTOPOHBI.

®opMyIHpOBATH OINPECICHNUS CHHYCa, KOCHHYCa, TAHTEHCa,
koranrenca yriaoB or 0 go 180°. BwiBoauth (opmyisl,
BeIpakatomue ¢pyHkuuu yriaos oT 0 mo 180° uepes dyHKIMM
19 OCTpBIX yrjaoB. MOpMYJIHPOBATH U Pa3bsICHATH OCHOBHOE

1.0npenenenue MOTOOHBIX
TPEYTOJIBLHUKOB.

2.IIpu3Haku Nog00HS TPEYTOIBHUKOB.
Kontpomnsnas padora Ne3.

3.Ilpumenenue noooust K N
3 TPUTOHOMETPUYECKOoe TOXAecTBO. [10 3HaUeHUAM OJTHON TpH-
JIOKa3aTeNbCTBY TEOPEM M PeIICHUI0 .
sanau TOHOMETPUYECKON (QYHKIMHU YIiia BHIMHCIATH 3HAYCHUS JIpy-
’ T'MX TPUTOHOMETPUUECKHUX (DYHKIUH 3TOTO yria.
4.CoOTHOLLIEHUS! MEXAYy CTOPOHAMH H N
HccaenoBars  cBOWMCTBA  TPEYrodbHHKA C  HOMOIIBIO
yriaaMu IPSAMOYTOJIBHOTO
KOMIIBIOTEPHBIX IPOTrPAMM.
TPEyToJIbHUKA.
Pemarp 3amaun Ha NOCTPOEHHE, JOKA3aTENbCTBO U BBI-
KontponpHas padora Ned.
yHiCcIeHNs. BblaeniTh B yCIIOBUH 33]a4X YCIOBUE U 3aKII0Ye-
HHe. MoaennpoBaTh yCIOBHE 33J1a4d C IOMOIIBIO YepTexa
WIN PUCYHKA, MPOBOAUTH IOMOJHUTENbHBIE MOCTPOCHUS B
xoze pemeHus. Omnupasch Ha JaHHBIE YCJIOBHS 3ajauu,
NpPOBOANTH HE0OX0TUMBIe paccyXIeHHUS.
HNHTepnperupoBarh NOJIyYEHHBIN pe3yibTar u
COIOCTABIIATH €T0 C YCIOBHEM 3aJauH
OKpyKHOCTb.
Ilens:

pacuiupunio ceedenuss 00 OKPDYJICHOCMU, NOJIY4YEeHHble YHUAWUMUCH 6 7 Kaacce, usydums HoOe6ble (i)al('mbl, CBA3dHHblEe C
OKPYHCHOCMbIO, NOZHAKOMUMDb YUAWUXCAH C YemblpbMA 3dMeHamelbHbIMU MOYKaAMU mpeycolbHUKA.

@opMyaHpoOBaTH OIPEACICHUS TOHATHH, CBS3aHHBIX C
1.KacarenbHast K OKpY>KHOCTH. OKPY’>KHOCTBIO, IEHTPAJIbHOTO U BIIMCAHHOTO YTJOB, CEKyILIEei
2.1leHTpasIbHBIE U BIMCAHHBIE YTJIBI. 1 KacaTeJbHOH K OKPY)XHOCTH, YIJIOB, CBSI3aHHBIX C OKPYXX-

4 3.Yerplpe = 3aMedaTeNbHBIE  TOYKH 16 HOCTBIO.
TPEYTOJIbHUKA. @®opMyJIHPOBaTh U AOKA3BIBATH TEOPEMbI O BIMCAHHBIX
4. BunceHHas u OIMCAaHHAA yriax, yriax, CBsI3aHHBIX C OKPYKHOCTBIO.
OKPY>KHOCTH. @®opMyJIHPOBaTh  COOTBETCTBHE  MEXAY  BEIMYUHOU

Pemenue 3aznay. LIEHTPAJILHOTO yIila U JJIMHON JyTd OKPY>KHOCTH.




Konrponbhast padora Ne5. H3o00pakaTh, pacmo3HaBaTb U ONHMCBIBATH B3aUMHOE
PACIHONOKEHNE MTPIMON M OKPYKHOCTH.

HccaenoBaTth cBoOWcTBA KOH(UTYpalWid, CBA3aHHBIX C OK-
PY’KHOCTBIO, C TOMOIIBIO KOMIBIOTEPHBIX IPOTPaMM.
PemiaTh 3amaun  Ha BBIYHCICHHE JMHEHHBIX BEIHYMH,
rpafyCHON MEpHI yria.

PemiaTh 3amaun Ha TIOCTPOCHHWE, IOKA3aTEIbCTBO M BBI-
yycieHus. MoaeanpoBaTh yCIOBHE 3aJaud C IOMOIIBIO
yepTeka WM PHUCYHKa, NMPOBOAUTH JIOTIOJHUTENBHBIE IO-
CTPOCHHUS B XOJie pelieHus. Bolneasite Ha yepTexe KOHH-
rypaiuy, HeoOXOJUMBbIE AJIsI MPOBEICHHs O0OOCHOBAaHWH JIO-

THYECKUX IIaroB peuieHus. HuTtepnpernpoBath
MOJYYEHHBIH pe3yJbTaT U COMOCTABJSITH €0 C YCIOBHEM
3a1a4u
3HaTh Martepuan, W3y4eHHBI B Kypce MaTeMaTHKH 3a 8
KJ1acc.
Baaaers oOmuM IpreMoM pelIeHHs 3a1ad.

5 INoBTOpeHue. Pemenue 3agay. 5 v

MeTh NPUMEHATH II0JIyYCHHbIC 3HAHUS Ha IIPaKTHKE.
YMeTh Oru4ecKkd MBICIHTh, OTCTAHBATh CBOIO TOUKY 3PCHUS
W BEICJIyIIMBATh MHEHHE OPYTHX, padOTaTh B KOMaHIE.
Hroro: 68
Ne Visyuaemsiii MaTepHan 'g . § XapaKTepuCTHUKa OCEIOBHij BUJIOB JESATEIHHOCTH yUeHHKa (Ha
Z 2 8 m| ypoBHE y4eOHBIX NEHCTBHH)

Auredpa 9 kaacc (102 yaca).

ParpioHanpHbIe HEPABEHCTBA M UX CHCTEMBI

Leno:

- uMemv npeocmasienue 0 NOHAMUSX: JUHEUHOe, K8AOPAMHOe, PAYUOHAIbHOE HEPABEHCMEBO, 001ACHb OONYCIUMbIX
3HAYeHUIl HepABEHCMS,

- 061a0emb  YMEeHUAMU: Onpeodeisimb  061acms  OONYCMUMbBIX — 3HAUEHUL;, pewams JUHelHble, K8aOpamHbule,
PAYUOHATIbHBLE HEPABEHCMBA U HEPABEHCMEA C MOOYIe; Peulamb HepAGeHCMEd MEeMOOOM UHMEPBALOE.

PacnosnaBarh JnHEVHBIE U KBaJpaTHbIE HEPABEHCTBA, PEIIATh
JIMHEIHBIC HEPABEHCTBA U KBaJpaTHbIC HEPABEHCTBA C OJIHOMI

JIlubgeligbie U KBaJpaTHbIE HEPABEHCTBA HepeMEHHOﬁ, IlpO6HO'paHI/IOHaJ'ILHLIe HCPABCHCTBA,
HEPABEHCTBA, COAEPKAIE MOIYIIb.
IMouumarn MpoCTeNIINe TMOHSTHS TEOPUU MHOMKECTB,
4-8 | PanmoHaNbHBIC HepaBEHCTBA 5 NPUBOJUTh MPHUMEPHl KOHEUHBIX M OECKOHEYHBIX MHOXKECTB,
3a/1aBaTh MHOXKECTBA, HAXOJAWTh OOBEJAMHEHHE U TIepecedeHHe
o- KOHKPETHBIX MHOKECTB.
10 MHoxecTBa ¥ Onepaluy HaJl HUIMU 2 OnuceIBaTh MHO>XECTBO LEJIBIX uqncen, MHOECTBO
11- palMOHANBHBIX YHCEJ, MHOXECTBO JEHCTBHUTEJBHBIX YHCEl,
13 CucreMbl palioHaIbHBIX HEPABEHCTB 3 COOTHOLIEHUE MEXIY STUMH MHOKECTBAMH.

Pemiatp cHCcTEMBl JHMHEHHBIX U KBAJPATHBIX HEPABCHCTB,

OOoOmaomuit  ypok  1mo  Teme: 8
CHCTEMBI PaIlMOHAIBHEIX HEPABEHCTB, IBOMHBIE HEPABCHCTBA.

14 ParnnonanbHbIe HepaBeHcTBa W ux | 1
CHCTEMBI

15 Kontpoabnas padora Ne 1. 1
HepaBeHcTBa 1 cHICTEMBI HEPAaBEHCTB.

16 AHanu3 KOHTPOJILHOM paboThI. 1

CucTteMsl ypaBHEHHH

Leny:

- uMemsb npedcmasienue 0 cucmeme payuoHalIbHbIX YPAGHEeHUU, 0 COCIMABIEHUU MAMEMAMULEeCKOt MOOeU,;

- 061a0emb YMEeHUSMU. GbINOAHAMb PAGHOCUTIbHbIE NPEOOPA306aAHUS, Peulas YPAGHEHU U CUCIEMbl YDAGHEHU ¢ 08y M3
NepeMeHHbLIMY, peuwams YPAGHeHUs U CUCTNeMbl YPAGHEHUU DA3TUYHBIMU Memooamu. 2epaguueckum, noOCMaHo8Kol,
aneebpaulecko2o CloAICeHUsl, 66e0CeHUsl HOBbIX NEPEMEHHbIX, U3NA2amb UHPOPMAYUI, UHmepnpemupys (Qaxmol, pasvicHas
3HAYeHue U CMbLCIL MEeopUlU.




17- | Cuctembl parnMoOHATBHBIX yYpaBHEHHH. 4

20 OCHOBHBIE MTOHATUSA

21- .

24 MeTonp! peleHust CHCTEM ypaBHEHUH 4

25 CucreMsl ypaBHCHUI KaK

28 MaTeMAaTUYCCKUE MOJCIH  pealbHbIX | 4
CUTyalul

29 O0o0maroImii YPOK. Cucrtemsl 1
PaIMOHANIBHBIX YPaBHCHUH.

30 Konrpoabnasa padora Ne 2. Cucrtemsl 1
paAMOHANBHBIX ypaBHEHUH

31 AHaIM3 KOHTPOJILHOU paboThl. PermeHue 1

CUCTEM YPABHEHMIA.

Hmetp noHsiTHE O PEILICHUH CUCTEMBI YPaBHEHUH U HEPABEHCTB,
3HAIOT  PaBHOCHJBHBIE  IpeoOpa3oBaHMs  yYpaBHEHHH U
HEPAaBEHCTB C IBYMS IEPEMEHHBIMH.

YMeTh onpenensaTh NOHITHS, IPUBOANTH JOKAa3aTEIbCTBA.
PemiaTe cucTeMbl YpaBHEHMH, IPOCTbIE HEMHEHHBIE CUCTEMBI
YpaBHEHHH ABYX MEPEMEHHBIX Pa3IMIHBIMUA METOJAMH.
Ctpouts rpaduku ypaBHEHUI ¢ ABYMS IIepEMEHHBIMU,
MIPUMEHATh I'paUYecKuil METOJ, METOJ HOACTAHOBKH, METO]
aredpanvdeckoro CJIOKEHHWsS W METOA  BBEJCHUS  HOBOM
NIepEeMEHHOM NP PeIeHNH MPAaKTHYECKUX 33/1a4.

Pemiate  HepaBeHCTBA W CHUCTEMBI HEPABEHCTB, HCIIOIb3Ys
rpaduyeckue mpeacTaBICHUS.

Hcnoas3oBaTh (YHKIIMOHAIBEHO —  rpaduyeckoe
NIPEACTABICHUE I PEIICHUS U HCCICAOBAHUS YPABHEHHH U
CHCTEM

COCTaBJIATh MAaTEMAaTHYECKHE MOJEIH pealbHbIX CHUTyalHd u
padoTaTh C COCTAaBICHHONW MOJEIBIO.

Yucnoble pyHKINU

QEJlb.'

061a0ems HABbIKAMU HAXOHCOEHUS 001acmu onpedeneHus QyHKyuu;
061a0emb YMEeHUAMU. 3A0aHUS QYHKYUU PA3TULHLIMU CROCOOAMU; NOCMPOEHUs 2paduKka QYHKYUU no ClOBECHOU

Mmooenu;

3A0AHHOM npomescymeke, peulasi npakmuiecKue 3a0ayil.

uMemsv npeocmagieHue O MaKux QYHOAMEHMANbHBIX NOHAMUAX MAMeMAmuKy, Kax @yukyusa, ee obracmo
onpedesieHus, 001ACMb 3HAYEHUl, O PA3IUYHLIX CHOCO0AX 3a0aHus (YHKYUU: AHATUMUYECKOM, 2PAQuUYecKom, MAabIUdHOM,
CNI08ECHOM;
o61ademsv YMEHUAMU: NPUMEHAMb HNOHAMUA YEMHOCMU U HEYemHOCMU, O2PAHUYEHHOCTNU, HenpepuleHOCHIU,
MOHOMOHHOCIY (QYHKYULL, CMPOUMb U Yumams 2paguku QYHKYULl, Haxooumv Hauboibuiee U HAUMeHbliee 3HAYEeHUs Ha

OmnpeneneHrne  YHUCIOBOW  (DyHKIMH.
32-
35 Obnacts OTIpeIeIICHus, obmacts | 4
3HauYeHUH QyHKINU
gg_ Cnoco0bl 3aanus QyHKIui 3
39- . .
42 CaoticTBa QpyHKIMH 4
43-
44 UYeTrHbIe ¥ HeYETHBIC PYHKIIUT 2
45- | AIMHHUCTpaTHBHAS KOHTPOJIbHAS
2
46 pabota
47 Amnanmus aJMUHUCTPaTHBHOM 1
KOHTPOJILHOH paboTBhI.
Pemenne 3amau mo Tteme: YmcioBble
48 1
GbyHKIHUN
O06o0marommii YpOK o TeMe
49 «Yucnosbie GbyHKIHUH. CaoiicTBa | 1
GbyHKIAN
KourpoabHas padora Ne 3. CpoiicTBa
50 1
GbyHKIIIN
51- | Ananu3 KOHTPONBHOU paboThl. DYHKIINA 5
52 | y =x"(nE€ N), ux cpoiicta u rpadpuku
53- | ®ynkuua y = x"'(N € N), ux cpoiicTsa U
2
54 rpadukn
35 é = \3/ 6 , €€ CBOWCTBa M 1

OyHKIUA

Haxoauthb 3HaYeHUs (QYHKIWH, 3aJaHHOW  (POpMYyIIOi,
tabnunen, rpadukoM, MO0 ee apryMeHTy; HaXOJUTh 3HauCHHE
apryMeHTa 110 3HA4eHWI0 (YHKIUH, 33JaHHON TIpauKOM WK
Tabnuien.

I/ICC.]'IeZ[OBaTL (I)yHKI_lI/IIO Ha MOHOTOHHOCTBb, OIPEACIATH
HanOoJIbIIIEe n HauMCHBIICC 3HA4YCHUC (I)yHKI_[I/II/I,
OIrpaHUYCHHOCTDb, BBIITYKJIOCTb, YCTHOCTH, HECYETHOCTD, 0071acTh
OIPCACTICHUA u MHOXCCTBO 3Ha‘IeHPII>'I; IIOHUMAaThb

COJIEPKATENBHBIA CMBICT BaXXHEHIIMX CBOMCTB (DYHKIHH; IO
rpa¢puky (yHKIMM OTBEYaTh Ha BOIPOCH], Kacamouecs eé
CBOICTB; pacmo3HaBaTh  BHABI HM3YYaeMBIX  (DYHKITHH.
IHoka3pIBaTL CXEMAaTUYECKH IIONOXKEHHE HA KOOPAMHATHON
ockocTH rpadukos dyrkumii Buga y = C, y = kx + m, y= kx 2,

y=kix,y= vx ,y=Ix|,y = ax 2+ bx + C B 3aBHCHMOCTH OT
3HA4YEHHUH KOAI(PPUIIEHTOB, BXOAAIMINX B POPMYIIBL.

OnuceIBaTh  CBOMCTBAa M3YYCHHBIX (YHKUUH, CTPOMTH HX
rpaduky.
IIpumensite  Tpaduyeckue NpPEACTABICHUS IIPU pEIICHUU

YpaBHEHUM, CUCTEM, HEPABEHCTB.




rpadux

56 KonTtponbnas padora Ne 4. Uucnossie

1
¢$yHKIHN.
IIporpeccun.
Llens:
- HUMETh TIPEJCTaBICHHE O YHCIIOBOIl IOCIENOBATENBbHOCTH, apHU(pMETHIeCKOH NpOrpeccuu U TEOMETPHUYECKOH

Iporpeccuy, KakK YacTHBIX CIIydasX YHCIOBBIX IOCIEAOBATEIBHOCTEH, O TpeX Cmocobax 3amaHus IOCIIEA0BATEIBHOCTH:
AHATUTHYECKOM, CIIOBECHOM U PEKYPPECHTHOM;

- OBIIQZETh YMEHHUAMU: (QOPMYIUPOBATh U 0OOCHOBBIBATE PSI CBOWCTB apH(hMETHUECKOH MPO(PECCHH, TEOMETPHIECKON
npodeccuu, CBOAUTH UX B OJHY TaOJIUILY;

- OBNIAJIETh yMEHHSMH: pellaTh TEKCTOBBIE 3aJayd, WCIOJIb3ys CBOMCTBA apU(PMETHYECKOH Iporpeccun |
reOMETPUYECKOU IIPOrPECCHH;

- OBIIAJICTh YMEHHUSMH: BBIBOJUTH XapaKTEPUCTUUECKOE CBOMCTBO apH(METHUECKON NMPOrPEcCUM W I'eOMETPUYECKOM
NPOrPecCcuy MPUMEHSTh UX IPH PELICHHH MaTeMaTHYECKHX 3a1ad.

57- | Anamu3 KOHTPOJILHOM paboTsL. 5

61 YucnoBBIE MTOCIENOBATEILHOCTH

62- TIpUMeHsATh HMHIEKCHBIE O00O3HAYEHMs, CTPOMTH PEUYEBBIE
65 | Apudmerneckas nporpeccus 4 BBICKA3bIBAHUS C MCTIOJIB30BAHMEM TEPMHHOJIOTUH, CBS3AHHOM €

MOHATHEM ITOCJIEIOBATCILHOCTH.
Buruucaarnb YJICHBI MOCJIEA0BATEIFHOCTEH, 3aJIaHHBIX

dbopMyol N-ro UWiICHAa WIH PEKYPPEHTHOW  (opMyIIoi.
YcTaHaBIMBATH 3aKOHOMEPHOCTh B IMOCTPOCHHH IOCIEIOBA-
66- TeoMeTpHHeCKast POrPeCcCHs 4 TEJIBHOCTH, €CIM W3BECTHBI MEPBBIE HECKONBKO €€ UJICHOB.
69 HBOﬁpamaTb YJICHBI IIOCJICAOBATCIIBHOCTHM TOYKAMH Ha KO-
OPIMHATHOM TIIOCKOCTH.

Pacno3HaBaTh  apudMeTHUECKYyl0 M T'€OMETPHUYECKYIO
MIPOTPECCHH TIPH Pa3HBIX cHocobax 3amaHus. BeIBoaUTH Ha
OCHOBE JOKa3aTeNIbHBIX PacCy X JICHNH (OpMyIbl OOIIETro dYiIeHa
apuPMETHIECKO ¥ TeOMETPHYECKOH IIPOrPECcCHid, CYMMBI
1 MIepBBIX N YJIEHOB apU(PMETHYECKOH W T€OMETPHYECKOW Mpo-
rpeccuif; pemiaTh 3a/1a4y ¢ UCHOIB30BAHUEM 3THUX (POPMYIL.

PaccmaTpuBaTh mnpuMepsl W3 PEAIBHON JKW3HM, WILIIO-
CTPHUpYIOIIME H3MEHEHHE B apu(METHUECKOH Iporpeccud, B
TreOMETPUYECKON Tporpeccuy; M300paskaTh COOTBETCTBYIOIINE

OOoOmaomuii  ypok  mo  TeMe.
70 Apudpmernueckass U TreoMeTpUIecKas
IIPOTPECCHH.

3aBUCHMOCTH Tpaduieck.

Pemath 3a5aun Ha CJHOXHBIE IPOLEHTHI, B TOM YUCIE
3aaud U3 peajbHON MpPaKTUKH (C HCIOJIB30BAHHEM KaJIbKYy-
JSTOpA)

1 Pemiath TekcTOBBIE 3aJa4yM aNreOpamuecKUM METOMO0M,
HHTEPIPETHPOBATh MOIYYECHHBIH pe3yibTaT, MPOBOIUTHE OTOOP
pemeHui, uexosl U3 GOPMYITUPOBKH 3a1a4H.

Kontpoabnas padorta Ne 5.
71
IIporpeccun.

72 AHanu3 KOHTPOJIBLHOM paboThI

DneMeHThl KOMOMHATOPUKH, CTATUCTHKU U TEOPUU BEPOSITHOCTEH

Ilenwv:

- AMETh TIPEJICTaBJICHHEe O KOMOWHATOPHBIX 3aJladaX, JJIEMEHTaX KOMOWHATOPHKHW: TEPECTaHOBKE, MEpeMEeNIeHHH,
COYETaHUM; O MIOHATUH «CPeIHEe apu(pMETHIECKOe», pa3Maxe paaa Yrcel, MOJe psjia YhCell, O MeraHe MPOU3BOIBHOTO PSIa;
- UMETh TIPEACTABIEHHE O HOBOM MAaTEMaTHYEeCKOM HAMpaBJICHUH — TEOPUU BEPOSTHOCTEH, O MOHSATHH MHOXKECTBA
oTiepaliuy HaJl HUMH, O TIPOCTEUIITNX BEPOSATHOCTHBIX 3a/1a4ax;

IpoBoauTh HECJIOKHBIC JI0Ka3aTeIbCTBa, HOJTy4aTh

73- NPOCTEHIIINE CIEACTBUS M3 U3BECTHBIX MJIM paHee MOJY4YEHHBIX
KomOuHaTopHble 3a1a4n 3 .

75 YTBEP)K/IEHUH,  OLIEHMBAaTh  JIOTMYECKYI0  IPaBHIBHOCTh
paccyXaeHui.




Hcnonp30BaTh NPUMEPHI /U WIUTIOCTPALUKM U KOHTP MIPUMEPHI
JUTSL OTIPOBEPKEHUS YTBEPKIACHHH.

76- CraTucTHKa — AU3aiH nHpOpMALK 2 H3Baexary nHQOpMANWIO, NPEACTABICHHYIO B TaOMMIax, Ha

Ll guarpaMMax — rpadukax, COCTaBIATh  TaONWIBI, CTPOHUTH
JUarpaMMBbI U Tpa(uKH.

Pemate KOMOMHATOpHBIC 3aJadd IIyTEM CHUCTEMAaTHYECKOTO

;g' TIpocTeiiime BepOSTHOCTHBIC 3a1a4K 3 nepebopa BO3MOXKHBIX BapHAaHTOB, a TAK)KE C HCIIOIb30BAHHEM
NpaBUJia yMHOXEHHUSL.

81- | DkcneprMeHTaIbHBIE JaHHbIE |, Haxoantsb pa3smax, Moay, cpeHee 3Ha4eHUE;

82 BEPOSITHOCTH COOBITHI HAaXOJWTh  YacTOTy  COOBITHS, HCIONB3Ys  COOCTBEHHBIE

OGOGHIaIOHH/Iﬁ YPOK 1o TEME. Ha6J‘IIOI[eHI/Iﬂ U T'OTOBBIC CTATUCTUYCCKHUEC JaHHBIC.

83 DneMeHThl KOMOMHATOPUKHM, CTATUCTUKM | 1 IpuBoAUTHL NpPUMEPHI TOCTOBEPHBIX 1 HEBO3MOXKHBIX COOBITHI
U TEOPUH BEPOSATHOCTEI. HaXOJWTh BEPOSTHOCTH CIY4alWHBIX COOBITMH B IpOCTEHIIMX
Kontpoabnas padora Ne 6. DrneMeHTHI cryHasx

84 KOMOWHATOPHKH, CTATHCTHKN U Teopun | 1
BEPOSITHOCTEM.

IIpuBoAUTH TPUMEPHI KOHEYHBIX M OECKOHEYHBIX MHOXKECTB.
Haxoguth  oObenuHEeHME M HepeceYeHHEe  MHOXECTB.
IpuBOAUTH IPUMEPHI HECIIOKHBIX KIAaCCUBUKALINIL.

Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHYIO CUMBOJIUKY M SI3BIK
NpU pelIeHUH 3a7ad B XOJ€ H3y4YCHUs] Pa3IMYHBIX pa3ieioB

85- MHosxecTBa. DIEMEHTHI JIOTUKU kypea.

89 HWnmocTpupoBaTh MaTeMaTHYeCKHE MOHSATHS M yTBEPIKICHUS
npumepamu. HMcmoap3oBaTh TpPUMEpbl W KOHTP HpPUMEPH B
apryMEHTALUH.
KoncTpynpoBaTh MaTeMaTH4ecKHe MPEUIOKEHUS C ITOMOIIBIO
CBSI30K €CJIH..., TO..., B TOM M TOJBKO TOM ClIy4ae, JOTHYECKHX
CBSI30K H, WIIN

90- | UrtoroBoe  moBTOpeHme  HMmoeosas 13

102 | koumponvras paboma

102




Koma-Bo
4acoB

Ne | Tema

XapakTepuCcTHKa OCHOBHBIX BHJIOB JAEATEIBHOCTH yYEHUKA
(Ha ocHOBe y4eOHBIX JeHCTBUIT)

Teomerpus 9 kiaacc (68 yacos).
Bexkropsl.

QEJlb.’ cqbopMupoeamb NOHAMUe 6eKmopa KAakK HAnpaeileHHo2co ompes3Kd, nokKaszambsv YYauwjumcsi npumeHenHue eexkmopa K

pewenuIo npocmetiuux 3a0au.

1.IlonsiTHE BEKTOpA.
2.CnoxeHre 1 BBIYUTAaHNUE BEKTOPOB.

@opMyIUPOBATHL ONPEACICHHUS U WIUIIOCTPUPOBATH NMOHITUS
BEKTOpa, JJIMHBI (MOAYJISI) BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.

BbI4McJISITh NTMHY B KOOPAWHATEI BEKTOPA.

8 Haxoaute yron Mexay BEKTOPaMH.
3.YMHOXEHHE BEKTOPA HA YUCJIO. T Y p
BbInoHATH onepanuy HaJl BEKTOPaMH.
IIpuMeHeHHEe BEKTOPOB K  PEIIEHHIO
sanau BbInoIHATL NPOEKTHI 10 TEMaM MCIOJIb30BAHUSA BEKTOPHOIO
' MeTOa IPU PEIICHUH 3a/1a4 Ha BBIYHCIICHUS U JOKA3aTeNbCTRA.
Meron koopauHar.
Hens:
2 OO0BsICHATE U WIJIIOCTPHPOBATH TIOHATHE JIEKapTOBOU
CUCTEMbI KOOpAWHAT.
1.KoopauHatsl BekTopa. BuIBoaUTH 1 MCNOB30BaTh (HOPMYJIBI KOOPJUHAT CEPEIHHBI
2.IlpocTelinue 3a1a4u B KOOPAUHATAX. 10 OTpE3Ka, PACCTOSIHHSA MEXIY JABYMs TOYKAMH ILIOCKOCTH,

3.YpaBHEHHUE OKPYKHOCTH U MIPSIMOK.
Pemenue 3amau.
KontponpHas padora Nel.

YpaBHEHHS IPSIMOH U OKPY>KHOCTH.

BbINOJHATE TPOEKTHI 1O TEMaM HCIOJIB30BAaHUS KOOp-
JUHATHOTO METOAa IIPU pPEUICHHH 3aJad Ha BBIYHCICHUS H
JIOKa3aTeIbCTBA

CooTtHomIeHNE MCKAY CTOPOHAMHU U YTJIaMU TPEYTrOJIbHUKA. CKaJ’ISIpHO@ MIPOU3BCACHUC BEKTOPOB.

ge./lb.‘ NO3HAKOMUMb Y4AWUXCA C OCHOBHbIMU AJIcOPUMMAMU peuleHUuss nPpOoU360J1bHblX MPey201bHUKOE.

1.Cunyc, KOCUHYC, TaHT'€HC yIJa.
2.COOTHOLIEHUS] MEXIY CTOpOHaMH U
yIJIaMH TPEYTroJIbHUKA.

3.CkansipHOE IPON3BE/ICHUE BEKTOPOB.
Pemenne 3anau.

Kontpomnsnas padora Ne2.

11

@DopMyIUPOBATh U [J0Ka3bIBATh TEOPEMY COOTHOILIEHHSIX
MEXy CTOPOHAMH U YIJIaMH TPEyroJIbHUKA.

@DopMyIUPOBATH ONPECICHH U WIJIICTPUPOBATH TOHATHS
CHHyCa, KOCHHyCa, TaHT€HCa M KOTaHI'€HCa OCTpOro yria
NPSMOYTOJILHOTO ~ TPEYroJNibHUKA.  BBIBOAMTH  (OPMYJIbI,
BBIpaXkaronue (GpyHKIHHU yriia NMpsIMOYTOJIBHOTO TPEYToJbHUKA
yepe3 ero cTopoHsl. MOpMYJIHPOBATH ONpEACICHUS CUHYCA,
KOCHMHYyCa, TaHIeHCa, KOTaHIeHCa YIJOB OT 0° mo 180°.
BoiBoauTh (opMyIIsl, Bepaxkaromue ¢pynxmuun yrios ot 0° 10
180° wepe3 (GyHKIHH OCTPBHIX YTJIOB. DOpMYyJMpPOBATH H
Pa3bICHATHL OCHOBHOE TPUTOHOMETPHUECKOE TOXIeCcTBO. Ilo
3HAYCHUSAM OJHOW TPUTOHOMETPHUYECKOW (DYHKIHH yriia
BBIYHCISATH 3HAUEHUS PYTHX TPUTOHOMETPUUYECKHUX (QYHKIMN
Toro yria. @DopMyJupoOBaTh U AOKA3BIBATH TEOPEMBI
CHUHYCOB U KOCHHYCOB.

Haxoauth yroia Mexmay BEeKTOpaMH, CKAIIPHOE NPOU3BEICHHE
BEKTOPOB, (OPMYJIHPOBaTh U OOOCHOBBIBATH YTBEPKACHHS O
CBOMCTBAaX CKaJsPHOIO MIPOU3BEACHUS BEKTOPOB; HCIOIb30BAThH
CKaJIpHOE MPOU3BECHNE BEKTOPOB MIPH PEHICHUH 3a]1a4.

JHa OKpY)KHOCTH M TUIOIIAb KPyTa.

ge./lb:

pacuiupums U cucmemamu3uposams 3HAHUA Y4aujuxcs 06 OKD

HCHOCMAX U MHO20Y20/IbHUKAX.

4

1.IIpaBuIbHBIE MHOTOYTOJIBHHUKH.
2.JInmvHa OKPYKHOCTH U TUIOMIAIh KpyTa.
Pemenne 3anau.

KonTtpoabHas padora Ne3.

11

PacnosnaBaTh MHOTrOYroJbHUKH, (OPMYJIMPOBATHL  OI-
peneneHue 1 NPUBOJUTH NIPHUMEPbl MHOTOYTOJIbHUKOB.
@DopMyTUPOBATH U [0Ka3bIBATh TEOPEMYy O CyMME YIJOB
BBIITYKJIOT'O MHOTOYT'OJIbHHKA.

HccnenoBarb CBOMCTBA MHOIOYIOJBHUKOB C
KOMIIBIOTEPHBIX IIPOTPAMM.

@DopMyTUPOBATh U AOKA3bIBATH TEOPEMBI O BIMCAHHOW WU
OIMCAHHOM OKPYKHOCTSIX MHOTOYIOJIbHUKA.

OOBSICHATD TOHATHS JUIMHBI OKPYXXHOCTH ¥ IUIOIIAAN KPYra;
BBIBOJUTE ()OPMYJIBI JJISl BBIYMCIICHUS JUIMHBI OKPY)KHOCTH U
JUIMHBI AYTH, IJIOMIA U KpyTa U IUIOIAAH KPYTOBOrO CEKTOpa.

TIOMOIIIBIO




Pemare 3agaun  Ha  J0Ka3aTeNbCTBO U BBIUUCIEHHUS.
MogaennpoBaTh YCIOBHE 3aJaddl C IOMOINBIO 4YepTekKa WIN
pHCYHKa, HPOBOAMTDH JONOJHHUTEIbHBIE MOCTPOCHHUA B XOJE
pemieHuss. WHTepnperHpoBaTh IONYYEHHBIM pe3yiabTaT U
COMOCTABJATH €T0 C YCIOBUEM 3a/1a4H.

HccaenoBatrh cBoiicTBa KOH(PUIYpanuii, CBS3aHHBIX C OK-
PYKHOCTBIO, C TOMOIIBI0 KOMIBIOTEPHBIX POTPaMM.

Pemate 3amaun Ha MOCTpPOEHHE, JOKA3aTEJbCTBO U BBI-
YHCIICHUS.

JBrxeHus.

QEJlb.'

NOZHAKOMUMDb YH4AWUXCI C NOHAMUEM OBUMNCEHUS HA NIOCKOCMIL: CUMMemMpuAMU, napaiilelbHblm NePeHoOCoOM, NO6OPOMOM.

5

1.IlonaTue ABUOKEHUS.
2.ITapannenbHbIi IEpEHOC U NOBOPOT.
Pemenue 3amau.

KonTtponsHaas padora Ned.

OOBSICHATH, U HWILUTIOCTPUPOBATH IOHATHUS paBeHCTBA (uryp,
nogobusi. CTPOMTH paBHBIE W CUMMETPHYHBIC (DUTYPHI,
BBINOJHSATH MapajlIeNbHbBIN EPEHOC U TOBOPOT.

HccaenoBaTrh CBOICTBA OBIKEHUH C IIOMOIIBIO KOMIIb-
IOTEPHBIX TIPOTPaMM.

BbINOIHATH TPOEKTHI O TeMaM TeOMETPHYECKUX Ipeod-
pa3oBaHUil HA TIOCKOCTH.

Havansubie CBCACHUA U3 CTCPCOMCTPUU.

ue./'lb.’

0amv HAYaIbHOE NPeOCmAasieHue 0 Menax U NOGePXHOCMAX 8 NPOCMPAHCMEE, NO3HAKOMUMb YYAWUXCS ¢ OCHO8 HOBbIMU
Gopmynamu s bIYUCIEHUSL NIOUWAOCU NOBEPXHOCMEL U 00bEMO8 Mmell.

6

1.MHOrorpaHHHKH.
2.Tena ¥ NOBEPXHOCTHU BpalLlEHUS.

OOBsICHATH, YTO TAaKOC MHOTOTPAHHHUK, €ro rpaHu, pEopa,
BEpIIMHBI, JMArOHalM, KakoW MHOTOTpAaHHUK Ha3bIBaeTCs
BBIYKJIBIM, TPH3Ma, BBICOTa TPU3MBI, Mapajlyiesenumnes,
MUpaMuIa, HWIHHID, KOHYC, cdepa, map.

OOBsICHATB, YTO Takoe OO0BEM MHOIOTpaHHUKA, IUIONIA/Ib
MTOBEPXHOCTH MHOTOTPaHHHKA.

HcceaenoBaThb cBOIiCTBA MHOTOTPAaHHUKOB.

Haxoauth 006EM 1 TUIOMAAb TOBEPXHOCTH MHOTOTPaHHUKA.
YMeTh CTPOUTH U pacO3HABATh MHOTOTPAaHHHKH.

YMeTh JTOTHYeCKH MBICIHTh, OTCTAMBATH CBOIO TOYKY 3PCHHS U
BEICITYIIIMBATh MHCHHUE JIPYTHX, pa0OTaTh B KOMAH/IE.

06 akcroMax TJIAaHUMETPUH.

ge.flb.'

dams Honee 2/1)/601(06 npedcmaeﬂenue O cucmeme aKCUoOM nianumempuu U AKCUOMamuiecKkom Memooe.

7

006 akcuoMax IIaHUMETPHH.

BocnpousBoauts (QOpMYTHPOBKH  ONpENeNeHUil, aKcuom,
TeopeM;  KOHCTPYMPOBAaThb  HECIOXHBIE  OIpEIeNCHHS
caMmocrosaTesnbHO.  BocmpomsBoguTh  QopMynupoBkH M
JIOKa3aTeNnbCTBA M3YYEHHBIX TEOPEM, MPOBOAMUTH HECIOXKHBIC
JTOKa3aTeNnbCTBA  CaAMOCTOSTENIFHO, CChLIATBCA B XOJC
000CHOBaHHH Ha OTIPENIEICHNUS, TCOPEMBI, AKCHOMEI.

IToBTopenue. Pewenue 3anay.

10

3HaTh Marepway, W3Y4YeHHBIH B Kypce MareMaTtwku 3a 7-9
KJIacCHI.

Brnaners oOmmmu npueMamMu penieHus 3aaad.

YMeTb MPUMEHSTH NOJTy4YSHHBIEC 3HAHUS Ha MTPAKTHKE.

YMeTh JIOTHYECKH MBICIHUTh, OTCTaNBaTh CBOIO TOUYKY 3PCHHUS U
BBICIIYIIMBAaTh MHEHHE IPYTHUX, pabOTaTh B KOMaH/IE.

Hroro:
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