Hpunoxenune k OOII OO0 «I'mMmHa3uK «AIbOEPTHHA»

Pabouas mporpamma mo maTemMaTuke s 7-9 KJ1acCcoB COCTaBlIeHA B COOTBETCTBHHU
¢ TpeboBanusiMu DenepalbHOro roCyAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIaPTa
BTOPOT'0 MMOKOJIEHHUSI OCHOBHOTO 00111er0 o0pazoBanus. Obecneuena YMK miisa 7—
9-ro knaccoB aBTopa A.I'. Mopakosuu u 1p., YMK 7-9-ro kiaccoB aBTop
JI.C.Atanacsu, B.®.byty3o0s, C.b.Kagomies.

IIporpamMma npeanoJiaraet J0CTHKeHHE BHIMNYCKHUKAMH OCHOBHOM HIKOJIbI
CJIeAYIOIIHNX Pe3yJIbTATOB

B HAIIPaBJICHUH JUYHOCTHOI'O Pa3BUTHUSA:

dopMHUpOBaHUE MPEACTABICHUNA O MaTeMaTHKE KaK 4YacTh OOIIeueIOBEYECKOM
KYJbTYpPbI, O 3HAUUMOCTH MAaTEMaTUKU B Pa3BUTUHU I[TUBUJIM3AIMU U COBPEMEHHOTO
00I1IeCTBa;

Pa3zBuTre JOrMYECKOr0 M  KPUTUYECKOTO  MBIIUICHUS, KYJIbTYphl pEUH,
CIOCOOHOCTU K YMCTBEHHOMY KCIIEPUMEHTY;

dopMHUpPOBaHUE UHTEIUICKTYATbHON YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOJIOJICHUIO MBICIUTEIBHBIX CTEPEOTHIIOB, BBITEKAIOIIUX €3 OOBIICHHOTO
OIIBITA;

BocrnuTanue kadecTB JIMYHOCTHU, OOECIEUMBAIOIINX COLHAIBHYIO MOOMIHHOCTD,
CITOCOOHOCTh MPUHUMATh CAMOCTOSATEIIbHBIC PEIICHHUS;

dopMHpOBaHUE KA4YeCTB MBINUICHUS, HEOOXOAWMBIX JUIS  ajanTallud B
COBpPEMEHHOM MH(POPMAITMOHHOM OOIIECTBE;

Pa3zBuTre wuHTEpeca K MAaTEMaTHYECKOMY TBOPYECTBY M MaTeMaTHUYECKUX
CIIOCOOHOCTEI];

YMeHue siCHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBICIM B YCTHOW M NMHUCBMEHHOU
peur, TOHUMATh CMBICJI IIOCTABJICHHOM 3a/Ja4M, BBICTPAMBATH ApPryMEHTAIIUIO,
MPUBOJIUTH TPUMEPHI U KOHTPIIPUMEDHI;

KputnuHOCTh MBINUIEHHS, YMEHHE pPacloO3HABaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKAQ3bIBaHMS, OTJIMYATh TUIIOTE3Y OT (haKTa;

[IpencraBmenne o0 MareMaTH4YeCcKOM Hayke Kak cdepe  deloBedYeCKOU
NEATeIIbHOCTH, 00 JTamax ee€ pa3BUTUA, O €€ 3HAUYMMOCTH JJIA Pa3BUTHS
LIMBUJIM3AIUH;

KpeatuBHOCTh MBINIJICHUSI, WHUIMATHUBA, HAXOIYUBOCTh, AKTUBHOCTb MpPHU
pEILIEHUN MAaTEMATUUYECKHUX 3a]1a4;

YMeHre KOHTpPOJMPOBATh IMPOLECC U pe3ylbTaT y4eOHOW MaTeMaTHYeCKOM
JeSITEIbHOCTH;

CnocoOHOCTh K SMOIIMOHAJTBHOMY BOCHPUATHIO MaTEMaTHYECKUX OOBEKTOB,
3a7a4, PELIEHNUN, pACCYKICHUM;

MeTtanpeaMeTHbIMHM pe3yJbTaTaMM U3y4YeHHS Kypca «MareMaTuka
SIBJISIFOTCS TIEpBOHAYATIbHBIC MPEACTaBICHUS 00 HACAX M O METOJaX MaTEMaTHKU
KaK YHUBEPCAIBHOM SI3bIK€ HAYKU U TEXHUKH, CPEICTBE MOJCIUPOBAHUS SIBICHUN
U MPOIIECCOB;



YMeHue BUIETh MAaTEMATUYECKYIO 3a7a4y B KOHTEKCTE MPOOJIEMHON CUTyalluu B
APYTUX JUCLUIUIMHAX, B OKPYKAIOIIEH KU3HH;

YMeHne HaxOauTh B PA3JIMYHBIX MUCTOYHMKAX MH(POPMALHIO, HEOOXOIUMYIO IS
pelIeHUs] MaTeMaTHYEeCKUX MpoOsieM, MpEACTaBIsATh €€ B MOHATHOW Qopme,
NPUHUMATh PEIICeHHE B YCIOBUAX HEMOJIHOW M U30BITOYHOW, TOYHOU W
BEPOSITHOCTHON MH(pOpPMALIHH;

YMeHrne NOHMMAaThb W MCHOJIb30BaTh MATEMATHYECKUE CPEICTBA HArJsiHOCTH
(rpaduku, puarpaMmbl, TaOMUIBI, CXEMbl W Ap.) [Js  HWLIIOCTpaluHy,
MHTEPIpETALNU, apTyMEHTALUU;

YMeHue BbIABUTATH TUIOTE3bl NpPU PEIIEHUH Y4eOHBIX 3a/1ad, MNOHUMATh
HEOOXOIMMOCTh UX MPOBEPKU;

YMeHue NpuUMEHATh WHAYKTHUBHBIE U JEAYKTHUBHBIE CHOCOOBI pPACCYXACHH,
BUJIETh Pa3JIMUHbIe CTPATErUH PELICHUs 3a/1ay;

[lonnmaHue CyIIHOCTH alrOPUTMUYECKUX MPEANUCAHUN U YMEHUE AeCTBOBATh B
COOTBETCTBHH C MPEJIOKEHHBIM aITOPUTMOM;

YMeHne caMoCTOSITENIbHO CTaBUTH 1I€JIM, BBIOUpATh U CO3AaBaTh AJTOPUTMBI IS
pelIeHus y4eOHbIX MaTeMaTH4YeCKUX Mpo0JieM;

YMeHue mIaHupoBaTh M OCYIIECTBIATH JIESITENbHOCTh, HANpPABICHHYIO Ha
pelnieHne 3a1a4 UCCIEeI0BATEIbCKOTO XapaKTepa;

IIpenMeTHBIMHM pe3yJibTATAMH H3y4YeHUs TpeaMera «MaremaTuka» SBISIOTCSA
CJIEIYIOIINE YMEHUS:

7-i kjaace

Auredpa

Hcrnonp3oBaTh mpu pEIICHUH MaTeMaTHYECKHX 3ajad, HX OOOCHOBAaHUU U
MPOBEPKE HAWJICHHOTO PEILICHUS 3HAHUE O:

HAaTypajdbHbIX, IEJIbIX, pPAlUOHAIBHBIX, WPPALMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCIIax;

CTEIMECHU C HaTypaJIbHBIMU MOKa3aTEIsIMU U UX CBOMCTBAX;

OJHOYIEHAX W MPaBUJIaX JICUCTBUN C HUMU;

MHOTOWICHAX U MPaBWIax JCUCTBUU C HUMU;

dbopmynax COKpamEéHHOTO YMHOXEHUS,

TOXKJIE€CTBAX; METOJaX JOKAa3aTeIbCTBA TOXKICCTB;

JIMHEMHBIX YPABHEHUSAX C OJHOM HEU3BECTHOU U METOJAX UX PEUICHUS;

CACTEMAaxX ABYX JIMHEWHBIX YPAaBHCHUW C JBYMS HEHU3BECTHBIMU M METOJAaX HMX
pelIeHus.

BbInoaHATE ACUCTBUS C OJJHOYJICHAMH U MHOTOWJICHAMU,

y3HaBaTh B BRIPAKEHUSIX (OPMYIIbI COKPAIIEHHOTO YMHOXXEHHUS U IPUMEHSTH UX;
pacKIIaAbIBaTh MHOTOWICHBI HA MHOKHUTEIH;

BBIMIOJIHATh  TOXJECTBEHHBbIC  MpeoOpa3oBaHUs  IEJNBIX  alredpanyecKux
BBIPAKCHU;

JIOKa3bIBaTh MPOCTEHIIINE TOXKIECTBA;

HAaXOJIUTh YUCJIO COYECTAHUW U YUCIIO Pa3MEIICHUN;

pelIaTh JIMHEWHBIE YPABHEHHS C OJHOM HEU3BECTHOM;



pelarb CUCTEMbI JBYX JUHEUHBIX YPAaBHEHHUH C JABYMS HEU3BECTHBIMU METOJIOM
MOJICTAHOBKHM Y METOJIOM aJIF€OPanyecKoro CIOKEHUS;

pelIaTh TEKCTOBBIE 3aa4M C MOMOILBIO IMHEHHBIX YPABHEHUHN U CUCTEM,;
HaxXOJIUTh PEIICHUS <(CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
HCIIOIB3YIOTCS MAaTEMaTUYECKHUE CPENICTBA;

CO3/1aBaTh MPOAYKT (pe3yibTaT MPOEKTHON MACSATEIBHOCTH), IJIs U3YyYCHUS W
OMMCaHUs KOTOPOTO UCIIOJIB3YIOTCA MATEMAaTUYECKHUE CPENICTBA.

7-i Kkaace

I'eomerpusn

Hcnonp3oBaTh mnpu peIICHUHM MaTeMaTHYECKHX 3ajlad, HMX OOOCHOBAaHUU U
IPOBEPKE HAWJIEHHOTO PEIICHUS 3HAHUE O:

OCHOBHBIX F€OMETPUYECKUX MOHATHUAX: TOUYKA, MpAMas, MIOCKOCTb, JIyd, OTPE3OK,
JIOMaHasi, MHOTOyTOJIbHUK;

OTIPENICNICHUH YTJIa, OUCCEKTPUCHI YTiia, CMEKHBIX U BEPTUKAJIBbHBIX YIJIOB;
CBOMCTBAaX CMEXHBIX U BEPTUKAIbHBIX YTJIOB;

OTIPENICJICHUH PABEHCTBA TeOMETpHUecKuXx (¢uryp; IMpU3HAKaX PaBEHCTBA
TPEYTOJIbHUKOB;

F€OMETPUYECKUX  MECTaX TOueK; OHCCeKTpuce yria MW CEepeMHHOM
NEPIEeHANKYISAPE K OTPE3KY KaK T€OMETPUUYECKUX MECTAaX TOUEK;

ONpPEACICHUN TapauIeIbHbIX MPAMBIX; MPU3HAKAX W CBOMCTBAX MapaljeIbHBIX
IPSIMBIX;

aKCHOME NapaJyIEIbHOCTU U €€ KPaTKON UCTOPHH;

(dbopMyIie CyMMBI yTJIOB TPEYTOJIbHUKA;

ONpENIEICHUH U CBOMCTBAaX CPEAHEN JTUHUU TPEYTOIbHUKA;

teopeme Daneca.

[IpuMeHSTh CBOKCTBA CMEKHBIX U BEPTUKAJIBHBIX YIJIOB IPU PEUICHUU 3a/1ay;
HAaXOJUTh B KOHKPETHBIX CHUTYyal[UsIX PaBHbIE TPEYrOJbHUKH M JOKa3bIBaTh HX
PaBEHCTBO;

yCTaHABIIMBAaTh NMapajuIeIbHOCTh MPSMBIX U NPHUMEHSATH CBOMCTBA MapajulebHbBIX
IPSMBIX;

MIPUMEHSATH TEOPEMY O CyMME YIJIOB TPEYIOJIbHUKA;

HCIOJIB30BATh TEOPEMY O CPEIHEM JIMHMU TPEYroJibHUKA U Teopemy Paneca mpu
pELICHUN 3a]a4;

HaxOJIUTh PEIICHUS <GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJay, B KOTOPBIX
HCIOJIB3YIOTCSI MATEMATUYECKUE CPEJICTBA;

CO371aBaTh MPOAYKT (pe3ynbTaT MNPOEKTHON AESTEIbHOCTH), IJi W3YyYEHHUS HU
ONMCAaHUS KOTOPOTrO UCIOJIB3YIOTCS MATEMATUYECKUE CPEACTBA.

8-if ki1acc

Auare0pa

Hcnonp3oBaTh mOpu pEHIEHUHM MaTEMAaTUYECKUX 3a/ady, MX OOOCHOBaHMHM U
MPOBEPKE HANICHHOTO PEIICHUS 3HAaHUE O:

anredpandeckou ApoOu; OCHOBHOM CBOMCTBE JpOOH;

npaBujiax ACHUCTBUM ¢ aire0pandeckuMu ApoosiMu;

CTEIEHSX C LIEJIIMU MOKA3aTEIsIMU U X CBOMCTBAX;



CTaHAapTHOM BHUAC YHUCJIA,

byakuusax ¥ = kx +b y=x : . ¥ T %, ux cBoiicTBax u rpadukax;
MOHATUH KBaJIPATHOTO KOPHA U apu(pMETUYECKOTI0 KBAAPATHOTO KOPHS;
CBOICTBax apu(PMeTHUECKUX KBAAPATHBIX KOPHEH;
dyHKIHE ¥ = VX, ¢8 cBOMCTBAX U rpaduKe;
(dopMyIie 17151 KOpHEHN KBapaTHOTO YpaBHEHUS,
TeopeMe Buera 1151 npuBe1€EHHOTO U 00IIEr0 KBAAPATHOTO YPaBHEHMUS;
OCHOBHBIX METOJAxX pEHIEHUs LENbIX pAlUOHAIBHBIX YPaBHEHHMI: METONE
Pa3JIOKEHUS HA MHOKHUTEIIM U METOJIE 3aMEHbBI HEN3BECTHOM;
METO/JIe PEIICHHs IPOOHBIX PAllMOHAIBHBIX YPaBHEHU;
OCHOBHBIX METOJIaX PEIICHUS CUCTEM PAallMOHAIBHBIX YPaBHEHUM.
COKpallath airedpandeckue apoou;
BBIMOJHATH apu(pMETUUYECKUE NEHCTBUSA € aareOpandecKuMu ApoosiMu;
UCITOJI30BATh CBOMCTBA CTENEHEN C LIEJIBIMU MMOKA3aTEISIMU [P PEIICHUH 3a]aY;
3alUChIBaTh YUCJa B CTAHJaPTHOM BH/IE;
BBITIOJHATH TOXKJIECTBEHHBIE MTPE0Opa30BaHUs PAlMOHAIBHBIX BhIPAKEHUM;

K

= r = 2 y=- o
b + b, ) x y * WU UCIIOJIB30BATh X CBOUCTBA

cTpouTh rpaduku GyHKIHA ¥
pU pelieHuy 3a/ay;
BBIYUCIIATH apU(PMETUUECKHE KBAIpaTHbIE KOPHU;

NPUMEHSTH CBOMCTBA apu(PMETHUECKUX KBAJIPATHBIX KOPHEH MPU PEIICHUH 3a/1aY;

—

cTpouTh rpaduk GyHKIHH ¥ = VX U KCIOJNB30BATh €r0 CBOWCTBA NMPU PEHICHUU
3a/1ay;

pemaTh KBaApaTHbIE YPAaBHEHUS;

IPUMEHATH TeopeMy BueTa npu pemienuu 3anay;

pemaTh Lelible pallOHaJIbHbIE YPABHEHUSI METOIOM PA3JI0KEHUSI HA MHOXKUTEIHN U
METOJOM 3aMEHbI HEU3BECTHOM;

peniath IpoOHbIe YpaBHEHUS;

pelaTh CUCTEMbI PAllMOHATBHBIX YPABHEHU;

peuaTh TEKCTOBBIE 33/1aUd C MOMOIIBIO KBAJIPAaTHBIX U PAallMOHAJIBHBIX YPABHEHUN
U UX CHCTEM;

HaxOJIUTh PEIICHUS <(GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX
HCIOJIB3YIOTCSI MATEMATUYECKUE CPENICTBA;

CO371aBaThb MPOAYKT (pe3ynbTaT MNPOEKTHON MAESATEAbHOCTH), IJI H3YyYEHUS H
ONMCAaHUS KOTOPOr'0 UCIOJIB3YIOTCS MATEMATUUYECKUE CPEACTBA.

8-i ki1ace

I'eomerpusn

Hcnonp3oBaTh mOpu peIICHUHM MaTEeMaTHYECKHX 3ajlad, HMX OOOCHOBAaHUU U
MIPOBEPKE HANJIEHHOIO PEUICHUS 3HAHUE O:

OTIpEJICICHUH  TapajuieorpaMma, pomba, TPsIMOYTroJbHUKA, KBaapaTa; WUX
CBOWCTBAX W MPHU3HAKAX;

ONPEACICHUN TpaIeluu; SJEMEHTaX TpaleUuu; TEOpEME O CPEIHEN JIMHUU
Tparneuuu;

ONPEAEIECHUH OKPY>KHOCTH, KPYra 1 UX 3JIEMEHTOB;

TeopemMe 00 U3MEPEHHH YIJIOB, CBA3aHHBIX C OKPYKHOCTHIO;



ONPENEIICHNH M CBOMCTBAX KAacaTEJIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE
JIBYX KacaTeJIbHbIX, IPOBEAEHHBIX U3 OJHOW TOYKH;

OIPEAECICHUN BIIMCAHHOU U ONIMCAHHOU OKPY>KHOCTEH, UX CBOMCTBAX;
ONpEJENCHUH TPUTOHOMETPUYECKHE (PYHKIIMM OCTPOTrO  yria, OCHOBHBIX
COOTHOILIEHUN MEXy HUMU;

npuémax peleHus NpIMOYTOIbHBIX TPEYTOJIbHUKOB;

TpUroHOMeTpruyeckux pyHkuusx yriaos ot 0 go 180°;

TEOpEME KOCHHYCOB U TEOPEME CHHYCOB;

npuémax peleHus NPOU3BOJIbHBIX TPEYTOJIbHUKOB,;

dopMynax s MIOIIAAM TPEYroJbHUKA, MapajuiesiorpaMMa, Tparnelum;

teopeme [Tudaropa.

[IpyMeHsATh MPU3HAKK W CBOWCTBA MapajuiesorpamMmma, pomba, MpsiMOYyrojibHUKa,
KBaJparta Mpy pEUICHUN 3a/1ay;

pemaTe MPOCTENIINE 3a/1a41 HA TPAICLHIO;

HaXOJUTh I'PASyCHYIO MEPY YIJIOB, CBSI3aHHBIX C OKPY’KHOCTBIO; YCTAHABIUBATh UX
PaBEHCTBO;

NPUMEHSTH CBOMCTBA KacaTeIbHBIX K OKPY>KHOCTH IIPH pEIICHUH 33/1aY;

pemaTh 3a/1a4 Ha BOMCAHHYIO U OMMCAHHYIO OKPYHOCTB;

BBINIOJIHSITh OCHOBHBIE T€OMETPUUECKUE TMOCTPOEHUS C IOMOUIBI0 LUPKYIS H
JIMHEUKH;

HaXOAUTh 3HAYEHUS TPUTOHOMETPUYECKUX (DYHKIIMI OCTPOTO yria 4epe3 CTOPOHBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

OPUMEHSTh COOTHOIICHHS MEXAY TPUTOHOMETPUUECKUMH (QYHKIHUSIMH TIpH
pEelIeHUH 3a7a4y; B YaCTHOCTH, IO 3HAYEHUIO OJHOW M3 (YHKIMI HAXOIUTh
3HAYEHUS BCEX OCTAJIbHBIX;

pemaTh NpsIMOYTOJIbHBIE TPEYT OJIbHUKY;

CBOAUTH PaboTy ¢ TpUTrOHOMETpUueckKuMH (PyHKIusMu yriaoB oT 0 mo 180° k
CIIy4aro OCTPBIX YIJIOB;

IPUMEHATH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB IIpY PELIECHUU 3a/1ay;

pemaTh NPOU3BOJIbHBIE TPEYTOJIbHUKHY;

HaXOJUTh IUIOUIAJN TPEYT OJIbHUKOB, TAPAJIEIOrPAMMOB, TPaNCLU;

npuMeHaTh Teopemy [ludaropa npu pemenun 3aaay;

HaxXOJIUTh NPOCTEUIINE T€OMETPUUECKUE BEPOATHOCTH;

HaXOQUTh PELIEHUS <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX
UCIIOJIB3YIOTCSI MATEMATUYECKHUE CPELICTBA;

co3daBaTh MNPOAYKT (Pe3ysibTaT NPOEKTHOM JEATEIbHOCTH), M1 H3Yy4EHUs U
ONMCaHUs KOTOPOTO UCIIOIB3YIOTCA MATEMAaTUYECKHUE CPENICTBA.

9-# kaace

Auiredpa

Hcnonb30oBaTh MpU PEIIEHHMH MaTEeMaTHYECKUX 3a4a4, MX OOOCHOBAaHHHU H
IIPOBEPKE HAWIEHHOTO PEIICHUS 3HAHUE O:

CBOMCTBAaX YMCJIOBBIX HEPABEHCTB;

METO/IaX PEIIEHUs TUHEHHBIX HEPABEHCTB;

CBOMCTBaX KBaJpaTUYHOU () yHKIINH;

METO/IaX PEIEHUsI KBaJAPaTHbIX HEPABEHCTB;



METO/I€ UHTEPBAJIOB JJIsl PEIICHHSI palliOHAIbHBIX HEPABEHCTB;

METO/IaX PELIEHUsI CUCTEM HEPABEHCTB;

cBoifcTBax ¥ rpaduke GpyHKmmyE ¥ = X" 1Ipy HAaTypaabHOM I,

OIPEAECICHUN U CBOWCTBAX KOPHEH CTENEHH N;

CTENEHSIX C pallMOHAIbHBIMU MTOKA3aTENsIMU U UX CBOMCTBAX;

ONpEJIEICHU U OCHOBHBIX CBOMCTBax apu(MeTHUecKod mporpeccuu; Gopmyie
JUTSL HAXOKJIEHUS CYMMBI €€ HECKOJIbKUX MEPBbIX YJICHOB;

OIpPEJIENICHUH U OCHOBHBIX CBOMCTBaX r€OMETPUUYECKOMN Mporpeccuu; Gopmyiie s
HAXO0XJIEHUSI CyMMbI €€ HECKOJIbKHUX NEPBBIX YWICHOB;

Gopmyne st cymMMbl OECKOHEYHONM TE€OMETPUYECKONM IPOTPECCUM  CO
3HaMeHaTeJIeM, MEHbBIIUM 10 MOJIYJIIO €IMHUIIBI.

Hcnonb3oBaTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsl IPeOOpa30BaHusl HEPABEHCTB;
JI0Ka3bIBaTh MPOCTEUIIINE HEPABEHCTBA;

penaTh JuHEeHHbIe HEPaBEHCTBA;

CTpOuTh TpaduK KBaJApaTUYHOW (YHKUMM M HKCIOJNB30BAaTh €r0 MPH PEIICHUU
3azay;

penaTh KBaJpaTHbIC HEPABEHCTBA;

pelaTh palMoHalIbHbIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

pelaTh CUCTEMbI HEPABEHCTB;

crpouth rpaduk GyHKmEE ¥ =% [pH HATYpansbHOM NU HCIONB30BATh €rO MPH
pElIeHUH 3a/1a4;

HaXOAUTh KOPHU CTETIEHH N,

UCIIONIb30BaTh ~ CBOMCTBA  KOpHEW  CTEMeHM N TOpU  TOXKIAECTBEHHBIX
npeoOpa3oBaHUsX;

HAXOAUTh 3HAYEHUS CTENEHEN C PallMOHATBLHBIMH MTOKA3aTEISIMU;

peniaTh OCHOBHBIC 337241 Ha apU(METUUECKYIO U TEOMETPUUYECKYIO ITPOTPECCHU;
HaXOAUTh CyMMY OECKOHEYHOW TreoMEeTpUYECKOW MPOTPECCHUU CO 3HAMEHATEJEM,
MEHBIITUM TI0 MOYJIIO €TUHUIIBI;

HaXOAUTh pEIICHUSI <CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX
UCIIOJIb3YIOTCSI MaTeMaTHYECKUE CPEJICTBA;

CO37aBaThb MPOAYKT (pe3ynbTaT NPOECKTHOM AEATEIbHOCTH), JJI HM3YyYCHHUS U
OMMUCaHUs KOTOPOTO UCTIONb3YIOTCA MAaTEMAaTUYECKHUE CPEICTBA.

9-ii knacc

I'eomerpusn

Hcnons3oBaTh npn pPCeIICHHMM MATCMATHYCCKHMX 3aida4d, HX 00OCHOBaHHH H
MIPOBEPKE HANIEHHOTO PEIICHUS 3HAHUE O:

MpU3HAKaXxX MOJA00us TPEYTOJIbHUKOB,

TEOpEeME O MPOMOPIUOHATBHBIX OTPE3KaX;

CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHUKA;

MIPOIIOPIIHUOHANBHBIX OTPE3Kax B IMIPSAIMOYTOJILHOM TPEYTOJIbHUKE;
MIPOITIOPIIUOHANBHBIX OTPE3KAaX B KPYTIeE;

TeopemMe 00 OTHOUIEHUH IJIOIIaiei M0I00HBIX MHOTOYT OJIbHUKOB;

CBOWCTBAaX MPAaBUIbHBIX MHOTOYTOJIbHUKOB; CBA3U MEXKIY CTOPOHOM MPABUILHOTO
MHOT'OyTOJIbHHAKA U paJuycaMy BIIMCAHHOTO U OIIMCAHHOI'O KPYIOB;



OMPEeNICICHUH IJTUHBI OKPY>KHOCTH U (popMyJie SISl €€ BEIYUCIICHUS;

(dopMyIie MmIomaay NpaBUILHOTO MHOTOYT OJIbHUKA;

ONpEJENICHUH IJIOAau Kpyra u ¢opmyne aysg e€ BbIYMCIEHUs; (popmyie s
BBIUMCJIEHUS IUIOLIAJEH YacTe Kpyra;

MpaBUJIE HAXOXKACHUS CYMMbl U PAa3HOCTH BEKTOPOB, MPOU3BEACHUS BEKTOpa Ha
CKaJIsIp; CBOMCTBA 3TUX OIEPALUH;

OTpeIeICHUH KOOPJMHAT BEKTOpa U METOAaX UX HAXOXKJICHHUS;

MIpaBuUJI€ BBHIMOJIHEHUH onepanuii HaJ BEKTOpaMu B KOOPJIAMHATHOMN (opMe;
ONpEJENICHUH CKaJSIPHOTO MPOMU3BEJEHUS BEKTOPOB M (opmylie s ero
HAXOXJICHHUS;

CBSI3U MEXK]Iy KOOpJIMHATAMHU BEKTOPOB M KOOPJIMHATAMH TOUEK;

BEKTOPHBIM U KOOPJUHATHBIM METOJIaX PEIICHUSI TEOMETPUUECKUX 3a/1au.
dbopmynax oObEMa OCHOBHBIX MPOCTPAHCTBEHHBIX TE€OMETpUUECKUX QUryp:
napasuienenumnesa, Kyoa, mapa, [UIMHIpa, KOHyca.

[TpuMeHsTh TPU3HAKY MTOA00MS TPEYTOJIBHUKOB MPU PEIISHUHU 3a/aY;

peniath nNpocTeuime 3a1aun Ha TPOMOPIIMOHATILHBIE OTPE3KH;

peraTh MPOCTEHIINE 3a/1a4l Ha MPABWIbHBIE MHOTOYTOJIbHUKH;

HAXOJIUTh JIMHY OKPY>KHOCTH, TUIONIAb KpyTra U €ro YacTew;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMH B T€OMETPUIECKON U KOOPAUHATHOH (hopme;
HAXOJIUTh CKAJSIPHOE MPOU3BEACHUE BEKTOPOB U MPUMEHATH €T0 i1 HAaXOXKICHHUSI
Pa3INYHBIX T€OMETPUYECKUX BEJIMYHH;

pemaTh TeOMETPUUECKUE 3aa4l BEKTOPHBIM U KOOPJIWHATHBIM METOJIOM;
OPUMEHSITh TEeOMETpPHUECKHe MpeoOpa3oBaHUsl IUIOCKOCTH TPU  PEIICHUH
FEOMETPUYECKHUX 3a/1a4;

HaXOAUTh OOBEMBI OCHOBHBIX IPOCTPAHCTBEHHBIX T'E€OMETpUUYECKUX (uryp:
napaJuieNenurnesna, Kyoa, mapa, [uInHIpa, KOHyCa;

HAaXOJUTh PEUICHUS <«OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJay, B KOTOPBIX
UCIIOJIB3YIOTCSI MATEMATHYECKUE CPEICTBA;

CO371aBaTh MNPOAYKT (pe3ynbTaT MNPOEKTHON MAESATEIbHOCTH), IJI H3YyYEHUS H
OMHUCaHUS KOTOPOTO UCTIOIB3YIOTCA MAaTEMAaTUYECKHUE CPEICTBA.

PeryastuBubie YY/I:

7-9-i1 kaacchl

— CaMOCTOSITENIbHO OOHApYXXHBaTh W (HOPMYIHUPOBATH MPOOJIEMY B KIACCHOW W
MHJIMBUYaJIbHOW y4eOHOU NEeSATEIbHOCTH;

— BBIJIBUTATh BEPCUM pEHICHUS TPOOJIEMBbI, OCO3HABaTh KOHEYHBIN pE3yJbTarT,
BEIOWPATh CPEJACTBA JOCTMKCHHS 1M W3 TPEMJIOKCHHBIX WM WX WCKATh
CaMOCTOSITEIBHO;

— COCTaBJATh (MHAWMBHUAYAJIbHO WM B TPYIIE) IJIaH pelieHuss MpoOieMbl
(BBIMOJIHEHUS TTPOEKTA);

— moxbupaTh K Kaxaod mpoOieme (3amade) aaeKBaTHYIO €M TEOpPETHYECKYIO
MOJIEb;

— paboTasi Mo NPEAJIOKEHHOMY WJIM CAMOCTOSITEJIbHO COCTaBJICHHOMY IJIaHY,
WCIIOJIb30BaTh HApsy C OCHOBHBIMU U JIOMOJIHUTENIbHBIE CPEACTBa (CIpaBOYHAs
JIUTEpaTypa, CIOKHbIE TPUOOPHI, KOMIIBIOTED);

— IJIAHUPOBAThH CBOIO MHAMBHUIYATIbHYIO 00pPa30BaATEIIbHYIO TPAEKTOPUIO;



— paboTaTh MO CAMOCTOSITENILHO COCTABIICHHOMY ILJIaHY, CBEPSISICh C HUM U C IIEJIbIO
NEATeNIbHOCTH, WCHpPABisisa OIIMOKH, HMCHOJB3Yysl CaMOCTOATENIBHO MOJ00paHHbIC
cpeacTna (B Tom uucie u HTepHET);

— CBOOOJHO MOJI30BATHCSI BHIPAOOTAHHBIMU KPUTEPUSIMU OLEHKU U CAMOOILICHKH,
UCXONSI M3 1ETU W UMEIOIIMXCS KPUTEPHUEB, pasiivyas pe3yjabTaT U CIOCOObI
JICUCTBUU;

— B XO/I€ MPEJICTABICHUs TPOCKTA JaBaTh OLICHKY €TI0 pe3ybTaTaM;

— CaMOCTOSITEJIbHO OCO3HaBaTh MPUYMHBI CBOETO YycCIexa WIM Heyclexa u
HaXOJIUTh CIIOCOOBI BBIXO/Ia U3 CUTYyaIluu HEyCIIeXa;

— YMETH OILIEHUTH CTENEeHb YCTIEITHOCTH CBOCH MHAMBUIYaIbHON 00pa3oBaTelbHON
NeSATeIbHOCTH;

— J1aBaTh OIEHKY CBOMM JIMYHOCTHBIM KaueCTBaM U 4epTaM XapakTepa («KaKkoB s1»),
OTIPENICNIATh HAMIPABICHUSI CBOETO Pa3BUTHS (KKAKUM 51 XOUY CTAThy, «4TO MHE JJIsI
ATOTO HAJO C/CNIAThY).

CpenctBoM  GopMUpOBaHUS  PETYIATUBHBIX YVYJ[  ciy)XaT  TEXHOJOTHUS
npoOJEMHOI0 JHajiora Ha H3Tare HM3yYeHHs HOBOTO Marepuaja U TEXHOJOTHsI
OIICHUBaHUS 00pa30BaTEIbHBIX JOCTIKCHUH (YUeOHBIX YCIIEXOB).
ITo3naBaTenbHbie YY/I:

7-9-# kaaccebl

— aHAJIM3UPOBaATh, CpPAaBHUBATH, KIacCUPUIMPOBATh W 0000maTh (akTel u
SIBJICHUSI;

— OCYILIECTBIISAITh CPaBHEHHWE, CEpPHAIMI0 U KIACCHU(PUKALUIO, CAMOCTOATEIHHO
BbIOMpasi OCHOBAHUSI U KPUTEPUU JIJIsI YKA3aHHBIX JIOTUYECKUX OIEpalfii; CTpOUTh
KJIaccU(UKAIMIO MyTEM TUXOTOMUYECKOTO JIeJIeHus (Ha OCHOBE OTPHUIIAHUA );

— CTPOUTH JIOTUUECKH OOOCHOBAHHOE PACCYKJIECHHE, BKIIOUAIOIEE YCTAHOBJICHHE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3CH;

— cO3/1aBaTh MaTeMaTHYECKUE MOJICIIN;

— COCTaBJISITh TE3UCHI, PA3NMYHBIE BUJbBI TUTAHOB (MIPOCTBHIX, CIOXHBIX U T.II.).
[Ipeobpa3oBeiBaTh MH(POPMANMIO U3 OJHOTO BHAA B JApYyrod (TabiuIly B TEKCT,
auarpaMmmy u mp.);

— BBIUMTHIBATH BCE YPOBHU TEKCTOBOW MH(MOpMAIUH.

—yME€Th  ONPEACNSITh BO3MOXHBIE HCTOYHHUKH HEOOXOJMMBIX  CBEJCHUH,
MPOU3BOJUTH  TMOWUCK HWHPOPMAIMM, aAHAJU3UPOBaTh M  OLCHHUBATh €&
JIOCTOBEPHOCTb.

— MOHUMAs TIO3UIUIO JPYTOro YeloBeKa, pa3indaTh B €r0 pedr: MHEHUE (TOUYKY
3peHus), T0Ka3aTeIbCTBO (apTyMEHTHI), (DaKThl; TUTIOTE3bI, AaKCHOMBI, Teopuu. J[7s
ATOTO CaMOCTOSITEIHHO WCIOIB30BaTh PAa3IMYHBIC BHUABI UYTEHUS (M3ydaroliee,
MIPOCMOTPOBOE, 03HAKOMUTEIBbHOE, TOMCKOBOE), MPUEMBI CITYILIAHMUS.

— caMOMy CO0371aBaTh WCTOYHHMKH HWHGOpMAIMK pPa3HOTO THUMA W JJIS Pa3HBIX
ayIMTOpHiA, COOTIONaTh MHPOPMAIIMOHHYIO TUTUEHY | TPaBHia HHPOPMAITMOHHOM
0e30MMacHOCTH;

— YMETh HCIOIh30BaTh KOMIIBIOTEPHBIC U KOMMYHUKAITMOHHBIC TEXHOJOTUU KaK
WHCTPYMEHT IS TOCTHKCHUS CBOUX IIeJiel. YMeTh BHIOUpaTh aJeKBaTHBIC 3a7aue
WHCTPYMEHTAJIBHBIC POTPAMMHO-AIIapaTHBIC CPEACTBA M CEPBUCHI.



CpenctBoM GopMHupoBaHUS MO3HABATENbHBIX Y Y]l ciyxaT y4eOHbI MaTepuan u
MpeXke BCEro MPOYKTUBHBIC 3a/laHus yueOHHKA, TO3BOJISIONINE TPOABUTATHCS 110
BCEM ILIECTH JIMHUAM Pa3BUTHSL.

1-1 JIP — Hcnonb30BaHME MaTEMaTUYECKUX 3HAHUU IS PELICHUS Pa3TMYHBIX
MAaTEMaTHYECKHUX 33]1a4 U OLICHKU MOJIYYEHHBIX PE3yJIbTATOB.

2-1 JIP — CoOBOKYNHOCTh YMEHUH TI0 MCHOJIb30BAHUIO JOKAa3aTEIbHOU
MaTEMaTUYECKOU PEYH.

3-a JIP — CoBOKYyNHOCTh YMEHHUI 10 padbore ¢ uHopMmanueid, B TOM YHCIE U C
Pa3IMYHBIMU MATEMATUYECKUMU TEKCTAMU.

4-5 JIP — VYMmeHUs UCIOJNIB30BaTh MaTeMaTUYECKHE CPEACTBA IS U3Y4YEHUS U
ONUCAHUS PEATIbHBIX MPOLIECCOB U SABJICHUM.

5-s1 JIP— He3aBUCUMOCTD U KPUTHYHOCTH MBIIILICHHUS.

6-s1 JIP — Boig 1 HacCTOHYMBOCTE B TOCTHIKEHUH 1IEJIH.

Kommynukatusubie YY/I:

7-9-i1 kaaccehl

— CaMOCTOATEJIbHO OPTraHW30BBIBaTH Yy4eOHOE B3aWMOJICHCTBHE B TpyIIe
(ompenensaTe 00IIHME 1EH, JOTOBAPUBATHCS IPYT C APYTOM H T.11.);

— OTCTaumBasi CBOIO TOYKY 3PEHHUsS, MPUBOAUTH APryMEHTHI, MOATBEpKIas HX
dakramu;

— B IMICKYCCHM YMETh BBIIBUHYTh KOHTPAPTYMEHTHI;

— YYUTHCSI KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IIPU3HABATH
OIIMOOYHOCTH CBOETO MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTHUPOBATH €T0;

— MOHUMAas MO3ULUIO JPYroro, pa3inyaTh B €ro peyu: MHEHHE (TOUKY 3pEHUs),
J0Ka3aTeIbCTBO (apPryMEHTHI), PaKThl; TUIIOTE3bI, AKCHOMBI, TEOPUU;

— YMETh B3IJISHYTh HA CUTYAallMI0 C UHOM IO3ULHUMU U JOTOBAPUBATHCS C JIFOABMHU
WHBIX TO3UIIUH.

CpenctBoM (GopMHupoBaHHS KOMMYHHKATHUBHBIX Y VY] cioyxaT TEXHOJOTHS
npoOsieMHOro auasnora (MoOyXKIalmui U MOABOIAIIMN AUAIIOT) U OpraHU3alus
paboThl B MajbIX Tpynmax, TakKKe MWCIOJIb30BaHUE Ha YpOKax dJEMEHTOB
TE€XHOJIOTUU MTPOAYKTUBHOI'O YTEHUS.

Conepxanue yueOHOro kypca «Maremaruka»

B ocHoBe comepxaHusi OOy4deHHs] MaTeMaTHKE JIEKUT OBIAJCHUE YYAIIUMHCS
CIEAYIOIIUMU  BUAAMH  KOMIIETEHUHW: IPEIMETHOM, KOMMYHUKATHBHOM,
OpraHM3allMOHHON U OOWIEKYJIbTYpHOU. B COOTBETCTBUM C STUMH BUIAMHU
KOMIICTCHIIMA  BBIJCJIIEHBl TJIABHBIE COAEPKATEIBbHO-IEIEBbIE  HAIPABIICHUSA
(JIMHMM) pa3BUTHS, YUALTUXCS CPEACTBAMU IIpeameTa «MaTeMaTukay.

IIpenmeTHas kommnereHuus. Ilox mpeaMEeTHOM KOMNETEHIMEW MOHUMAETCS
OCBEJIOMJIEHHOCTh  IIKOJIBHUKOB O CHUCTEME OCHOBHBIX MaTE€MaTHYECKUX
MPEICTAaBICHUN W OBJIAJICHUE WMHU HEOOXOJWMBIMU TPEIMETHBIMH YMCHHSIMHU.
dopmupyroTCs creayrmue o0pasyomue 3Ty KOMIETEHIIUI0 MPEICTAaBICHUS: O
MAaTEMAaTHYECKOM SI3bIKE KaK CPEACTBE BBIPAXKECHHS MATEMAaTHUYECKHX 3aKOHOB,
3aKOHOMEPHOCTEW WU T.[I.; O MaTeéMaTUYECKOM MOJEIMPOBAHWHA KaK OJHOM W3
BKHBIX METOJIOB MO3HaHUSI MHpa. POpMUPYIOTCS clieylouue o0pa3yrole 3Ty
KOMIICTCHIIMIO YMEHMS: CO3JaBaTh MPOCTEUIIME MATEMATHYECKUE MOJEIH,
paboTaTh C HUMU U UHTEPIPETUPOBATH MOJYYEHHBIE PE3yJIbTaThl, MPUOOPETATh U
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CUCTEMATU3MPOBaTh 3HAHMS O CHOCO0ax pElIeHUs MaTeMaTHYeCKHX 3ajad, a
TaKXe MPUMEHATh ITU 3HAHUS U YMEHHUS JJIs1 PEIICHUSI MHOTHX )KU3HEHHBIX 3a/1a4.
KommynukatuBHasgs kommereHiusa. [log KOMMYyHUKATUBHONW KOMIETECHLIMEHN
MOHUMAETCs] C(POPMUPOBAHHOCTh YMEHHMS SICHO M YETKO M3JlaraThb CBOM MBICIH,
CTPOUTHh apryMEHTUPOBAHHBIE PACCYXIEHHUs, BECTH AUAJIOT, BOCOIPUHUMAs TOUKY
3peHusi co0ecelHHKa U B TO K€ BpeMs MHojBepras €€ KpUTUYECKOMY aHau3y,
oTcTanBaTh (IIPU HEOOXOJAMMOCTH) CBOIO TOYKY 3pPEHHUS, BBICTPAUBasl CHUCTEMY
aprymenTanuu. Gopmupyrorcs o0pasyronme 3Ty KOMIETEHIUIO YMEHUS, a TaKxKe
YMEHHS U3BJIEeKaTh MHPOPMALIUIO U3 Pa3HOTO pojJa UCTOYHHMKOB, MPEeOOpPa30BHIBAS
e€ Ipu HEOOXOAUMOCTHU B Ipyrue Gopmbl (TEKCThI, TAOIUII, CXEMBI U T.1.).
OpranuzanvoHHas koMneTteHuus. [log  opraHM3allMOHHOW  KOMIETEHILMEN
NOHUMAeTcsl CPOPMUPOBAHHOCTb YMEHHUS CaMOCTOSITEIbHO  HaXOAUTh H
npucBaMBaTh HEOOXOAMMBIE yyamuMmcsi HOBble 3HaHud. Dopmupyrorces
cienyrone o0pa3yrolue 3Ty KOMIETEHIMI0O YMEHHUS: CAMOCTOSITENIbHO CTAaBHUTh
yueOHy0 3amady (11e/1b), pa3ouBaTh €€ Ha COCTaBHBIC YAaCTH, Ha KOTOPBIX OyaeT
OCHOBBIBAaTbCS TMpPOLECC €€ pEelICHUs, aHAJU3UpOBaTh peE3yJbTaT JACHCTBUS,
BBISIBJIATH JIOMYIICHHBIC OMIMOKA M HETOYHOCTH, UCTIPABIISITE UX U MPEICTABIATH
MOJIYYEHHBINH pe3yibTaT B (opMe, JIETKO OCTYIMHOMW ISl BOCHPHUSTHS JPYTUX
JMIOAEH.

OO6mexynbTypHass  komrereHiusa. Ilog  oOImIEKyIbTypHONW  KOMIIETECHIIHEH
NOHUMAETCS OCBEJAOMJICHHOCTh IIKOJIBHUKOB O MaTeMaTUKE KaK >JIEMEHTE
o011e4esIoBeYeCKOi KyIbTYphl, €€ MECTe B CUCTEME APYTUX HAYK, a TaKKe €€ poiu
B Pa3BUTUM TMPEICTABICHUN YEJIIOBEUECTBA O LEJIOCTHOM KapTUHE MUpa.
dopMUpYIOTCS clieayromue 00pas3yronye 3Ty KOMIETEHIUI0 MpeIcTaBiIeHus: 00
YPOBHE pa3BUTHS MATEMaTUKU HAa pa3HbIX HCTOPUYECKUX 3Tamnax; O BBICOKOU
NPaKTUYECKON 3HAYMMOCTH MAaT€MaTUKU C TOYKH 3PEHHUSI CO3JaHUsl U Pa3BUTHUS
MaTepUaIbHON KYyJIbTYpbl YEJIOBEYECTBA, @ TAKXKE O BAXKHOW POJIM MATEMATHKU C
TOYKH 3peHUs (QOPMUPOBAHUHM TaKUX BAXKHEUIIUX YEPT JHMYHOCTH, Kak
HE3aBUCHUMOCTh M KPUTUYHOCTD MBILIJIEHUS, BOJII U HACTOMYMBOCTh B IOCTUKEHUH
eI U Jp.

AJITEBPA (208 1)

AnreOpandeckue  BbIpaKeHUs. DByKBEHHBIE  BBIpOKEHHSI  (BBIDQKCHHS  C
nepeMeHHbIMH). YucioBoe 3HaueHWE OYKBEHHOTO BbIpakeHHs. JlomycTumbie
3HAYEHUsI MEepeMEHHBIX. [loACTaHOBKA BBIPAXKEHUW BMECTO IMEPEMEHHBIX.
[IpeoGpa3oBanre OyKBEHHBIX BBIPAKEHH HAa OCHOBE CBOMCTB apr(METHUECKUX
nencTBril. PaBeHCTBO OYKBEHHBIX BbIpaKeHUU. TOXIAECTBO.

Crenenb C HaTypajJbHBIM TIOKa3aTeleM U €€ cBoilcTBa. OIHOWIEHBI H
MHoOrowieHsl. CreneHb MHorouneHa. ClioKeHHE, BBIUUTAHUE, YMHOXKEHHE
MHOrOWwieHOB. DOpMyJIbl COKPAILIEHHOTO YMHOXEHHUS: KBAIPAT CyMMBI U KBAaJpaT
pazHoctu. PopMyna pa3HOCTH KBajapaToB. [IpeoOpa3zoBaHue LEIOr0 BBIPAXKEHUS B
MHOrOwIieH. Pa3nokeHne MHOTOYJIEHOB HAa MHOXHWTENIH. MHOTOUYIEHBI C OJHOMU
nepemeHHord. Kopenp wMHorounena. KsaapaTtHelil TpexuseH; pasiioKEeHUE
KBaJI[PATHOT'O TPEXWICHA HA MHOXKHUTEIIU.
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Anre6panueckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoi 1podu. CioxeHue,
BBIYMTAHUE, YMHOXXEHHUE, JCJIeHHE alredpandeckux apoodei. CTeneHb ¢ LeIbIM
[I0Ka3aTeJIeM U €€ CBONCTBA.

PanrionanbHbie BhIpaXKEHUS U UX MpeoOpa3oBanus. Jloka3aTebCTBO TOXIECTB.
Ksanpatueie xopHu. CBoiicTBa apu(PMETHYECKUX KBaJpaTHBIX KOpPHEH U HX
MIPUMEHEHHE K MPEe0OPa30BAHUIO YUCIOBBIX BHIPAXKEHUN U BHIUUCICHUSIM.
VYpaBHeHus. YpaBHeHue ¢ onHoW nepemeHHOM. Kopenb ypaBHeHus. CBoiicTBa
YHUCJIOBBIX PaBEHCTB. PABHOCHIIBHOCTH YPaBHEHUM.

Jluneiinoe ypaHenue. KBaapatHoe ypaBHeHHE: Gopmylsia KOpHEH KBaJpaTHOTO
ypaBHeHUs. Teopema Buera. PemieHne ypaBHEHUHM, CBOIAIIMXCA K JIMHEWHBIM U
KBaJpaTHbIM. [IpuMepbl pemieHusi ypaBHEHUW TPEThEd W YETBEPTOMl CTEMEHHU.
Pemienrie 1poOHO-pallOHANIBHBIX YPaBHEHHM.

VYpaBHeHue ¢ JAByMsA TepeMeHHbIMH. JIuHeiiHO€ ypaBHEHHUE C  JIBYMS
NEPEMEHHBIMH, IPUMEPHI PELICHUS] YPABHEHUN B LEIIBIX YHCIIaX.

Cucrema ypaBHEHHUH C JBYMs NTEpEeMEHHBIMU. PaBHOCUIBLHOCTH cucTeM. CUCTEMBI
JBYX JIMHEWHBIX YPaBHEHHMU C JBYMsI NEPEMEHHBIMH; PEIICHHUE MOJICTAHOBKOW W
cioxxenueMm. Ilpumepsl pelieHuss CHUCTEM HEJIMHEWHBIX YpaBHEHUW C JABYyMS
NIEPEMEHHBIMH.

Perienrie TeKCTOBBIX 3aJ1au anreOpandyecKuM CrocoOoMm.

JlekapTOBBI KOOPJIMHATHI HA IJIOCKOCTH. [ padudeckas uHTepripeTanusi ypaBHCHHS
C IByMs NepeMeHHBIMH. ['paduk JTMHEWMHOTO ypaBHEHUS C JABYMS NEPEMEHHBIMU;
yriaoBoi KO3GOUIMEHT TpPSIMOii; yCIOBHE MNapajuIeIbHOCTH MpsAMBIX. ['paduku
NPOCTEHIINX HENIMHEWHBIX YypaBHEHUM: mapalosia, rurepdosa, OKPY>KHOCTb.
['paduueckas mHTEpIIpETAIIUS CUCTEM YPABHEHHM C IBYMS IEPEMEHHBIMH.
HepasencrBa. UucnoBele HepaBeHCTBA M UX cBouMcTBA. HepaBeHCTBO ¢ OIHOMU
MIEpEMEHHOM. PaBHOCWIBHOCTh HEpPaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOMU
nepemeHHol. KBanpatHele HepaBeHcTBa. (CHUCTEMBI HEpPAaBEHCTB C  OJHOM
IIEPEMEHHOM.

OYHKIHUHA (65 1)

OcCHOBHbIE TOHATHS. 3aBUCUMOCTHM MeExXAy BenuunHamu. [IpencraBiienue
3apucumocteir  gopmymnamu. llonstue ¢ynkiuu. OO6macTh ONpeACICHUS W
MHOXeCTBO 3HaYeHHH ¢GyHKIuu. CriocoOsl 3ananus ¢yHkiuu. ['padux dhyHKINN.
CeoiictBa (QyHKIUH, uxXx oToOpaxkeHwe Ha Tpaduke. I[lpumeps rpadukos
3aBUCUMOCTEN, OTPAXKAIOIINUX PEATIbHBIE TPOLECCHI.

YucnoBeie  ¢yHKiuu. @DYHKIMU, ONUCHIBAIONIME TMPSAMYI0O U 0OpaTHYIO
MIPOIIOPIIMOHATIFHBIE 3aBUCUMOCTH, X Tpaduku u cBoiicTBa. Jlnneinas QyHKIwus,
ee rpaduk u cBoiicTBa. KBagparuunas ¢yHKIusa, ee Tpaduk W CBOWCTBA.
CrenieHHble (DYHKIMHM C HAaTypalbHBIMHU TOKa3aTesIMU 2 W 3, UX TpaQukd H
cBoiictBa. paduxu byskmmit y =\x, y = 3VX, y = |x].

UucnoBble mnocienoBaTenbHOCTH. [IOHSATHME YHCIOBOM IOCIEIOBATENBHOCTH.
3ajaHue nocyien0BaTeIbHOCTH PeKyppEeHTHOU popMynoit u popmysoit N-To uieHa.
Apudmetnyeckass W reoMerpuyeckas nporpeccuud. Dopmyasl N-ro  4ieHa
apupMeTHUEeCKON M TEOMETPUUYECKON MpOrpeccuid, CyMMbl NEPBBIX I YJICHOB.
N3o00paxenne uieHOB apu(pMETHUECKON U T€OMETPUUECKON MpOorpeccuii Toukamu
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KOOPJAMHATHOM TJIOCKOCTH. JIMHEWHBIM M 3KCHOHEHUHUAIbHBIA POCT. CIOXKHBIE
MPOLECHTBHI.

BEPOATHOCTDBb U CTATUCTHUKA (39 u)

OnucarenbHasi craTucTuka. [IpeacTaBieHure MaHHBIX B BHUJI€ TAOJUIl, JUArpPaAMM,
rpadukoB. CiyuyaiiHas U3MEHUUBOCTh. CTaTUCTUUECKUE XapaKTEPUCTUKH Habopa
JAHHBIX: cpelnHee apudMeTHUueckoe, MeJuaHa, HauboJbllee W HaUuMEHBIIEEe
3HaueHwus, pazmax. [IpeacraBieHre o BBIOOPOUYHOM HCCIICIOBAHUH.

Crnydalinble cOOBITHSI M BEpOSTHOCTD. [IOHATHE O CyyallHOM ONBITE U CIy4YalHOM
cobbiTiu. YactoTa ciiydaitHOTO coObITHA. CTaTUCTUYECKUM TMOAXOJ] K MOHSITHIO
BEPOSITHOCTU. BeposSTHOCTH MPOTUBOMOJOXKHBIX COOBITHM. JlOCTOBEpHBIE W
HEBO3MOXKHBbIE  COOBITHUA.  PaBHOBO3MOXKHOCTh  coObITHH.  Kitaccuueckoe
ONPEAECICHUE BEPOSTHOCTH.

KombOunatopuka. PemieHue KOMOWHATOPHBIX 3ajay 1MepeOOpoM BapUaHTOB.
KombunatopHoe nmpaBuiio ymHoxkeHust. [lepecranoBku u gakropuan.
I'EOMETPUSA (208u)

Harnsgnas reomerpusi. Harnsimublie mpeicTtaBieHuss O (QuUrypax Ha IUIOCKOCTH:
npsimasi, OTPE30K, Jy4, YroJ, JOMaHasi, MHOTOYTOJbHHUK, OKPY>KHOCTb, KpYT.
UeThIpeXyroiabHUK, MPSMOYTOJIbHUK, KBaJpar. TpeyroJyibHUK, BU/IbI
TPEyroibHUKOB. [IpaBUIIbHBIE MHOTOYTOJIBHUKHU. M300pakeHne TeoOMEeTpHUEeCKUX
¢buryp. B3zauMHOE pacrionokeHue ABYX MPSIMBIX, JIBYX OKPYKHOCTEH, MPSIMOUN H
OKPY’KHOCTH.

JlnuHa otpe3ka, jgomaHo#. llepumerp MHoOroyroiapHuka. EquHWLBI M3MeEpeHUs
IUTMHBL. I3MepeHne IIIMHBI 0OTpe3Ka, IOCTPOEHUE OTPE3Ka 3aJaHHON JTUHBI.

Bunsl yrinos. ['panycHas mepa yria. M3Mepenne u nocTpoeHue yriioB ¢ MOMOUIBIO
TPaHCIIOPTHUPA.

[lonsitTne momanu GUrypbl; eAWHHUIBI U3MeEpeHHs Iiomanu. [lnomansb
NpsIMOYTOJIbHUKA W TUIOMAAb KBajpaTa. [IpuOnmkeHHOE M3MepeHue IUIoNIaae
¢dburyp Ha kierdaroii Oymare. PaBHOBeNHKHE QUTYPHI.

Harnsanuele  mpenctaBieHHs O TMPOCTPAHCTBEHHBIX  ¢urypax:  Kyo,
napajulesienurneNl, Tnpu3Ma, NOupaMuaa, Imap, cdepa, KOHYC, IMHIUHIDP.
N300paxkenne mpocTpaHCTBeHHBIX ¢Guryp. [lpumepsl cedenuit. MHOTOrpaHHUKH.
[IpaBunbHbIe MHOTOTpaHHUKU. [IprMepbl pa3BepTOK MHOTOIPaHHUKOB, LIUJIMH]IPA
U KOHYcCa.

[Tonsitue o6veMa; enunauilbl o0beMa. OObEM MPSIMOYTOIBHOTO TapajuIeNIenuIea,
KyOa.

[lonsitue o paBeHctBe (uryp. LleHTpanbHas, oceBas W 3epKajbHasi CUMMETPHUHU.
N3o0paxkeHne CAMMETPUIHBIX QUTyp.

I'eomerpuueckue purypsl. [Ipsmbie u yriuel. Touka, mpsimasi, I0ckocTh. OTpe3oK,
ny4d. Yroi. Buael yrinos. BepTukanbHble 1 CMEKHBIE YIUIbl. buccekTpuca yria.
[TapamneneHble W nepecekaromuecss mpamble. l[leprneHAuKyIApHBIE OPSIMBIE.
TeopeMbl 0 MapaIEAbHOCTH U MEPHEHANUKYISIPHOCTU NpsAMbIX. [leprieHaukymnsap u
HAaKJIOHHAA K npsiMon. CepeTMHHBIA NEPIICHAUKYIISIP K OTPE3KY.

['eomerpuueckoe mecto Touyek. CBOHCTBA OHMCCEKTPHUCHI yrila M CEPEeIMHHOTO
MEPIIEHAUKYJIIAPA K OTPE3KY.
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TpeyronpHuk. BoeicoTa, MenuaHa, OuccekTpuca, CpefHss JUHHUS TPEYroJbHUKA.
PaBHOOEeApEeHHbIE M PaBHOCTOPOHHHE TPEYrOJbHUKH; CBOMCTBA W MPHU3HAKU
paBHOOEIpEHHOr0  TpeyroibHuka. IIpu3Haku  paBeHCTBA  TPEYrOJIbHUKOB.
HepaBenctBo TpeyronpHuka. COOTHOLIEHHS MEXAy CTOPOHAMH M yIjiaMu
TpeyronbHuka. CyMMa yIJIOB TpEyrojibHMKA. BHEImHWe yribel TpeyroJbHHKA.
Teopema @aneca. [logobue TpeyronbHukoB. IIpu3Haku moao0Ouss TpEyroJbHUKOB.
Teopema Ilugaropa. CuHyc, KOCHMHYC, TaHT€HC, KOTaHT€HC OCTpPOTO YyrIJia
MPSIMOYTOJIBHOTO TpeyrojbHuKa U yriaoB oT 0 mo 180°; mpuBeneHne K oCcTpoMy
yriay. Pemenne npssMoyronbHbIX TPEYrolbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE
TOXECTBO. DOPMyJIbI, CBA3BIBAIOIIME CHUHYC, KOCHHYC, TAHI'€HC, KOTAHIEHC
OJIHOTO M TOTO K€ yria. Pemenue TpeyroabHUKOB: TEOpEMa KOCUHYCOB U TEOpEMa
CHUHYCOB. 3amMeYaTeNbHbIE TOUYKH TPEYTOJIbHUKA.

YerslpexyronpHuk.  [lapamienmorpamm,  ero  CBOMCTBA M IPU3HAKH.
[IpssMoyTrOoNbHUK, KBajapaT, poMO, UX CBOWCTBA W MpPHU3HAKU. Tpamnenus, cpeaHss
JIMHUS Tpareiuu.

MHoroyrojibHuk. Bbinmykiable MHOTOyrojbHukd. CyMma yIJIOB  BBIIYKJIOTO
MHOTrOyToJbHUKA. [IpaBUiibHBIE MHOTOYTOJIBHUKH.

OxkpyxHocTe U Kpyr. [yra, xopma. Cekrop, cermeHT. LleHTpanbHbIN yrod,
BIIMCAHHBIN YroJl; BEJIMYMHA BIIMCAHHOTO yria. B3anmHoe pacrnonoxeHue npsamoi
U OKPYXHOCTH, IBYX OKpyXHocTel. KacartenbHas U cekylas K OKpY»XKHOCTH, UX
cBOMcTBa. BriricaHHble W ONMKMCaHHbIE MHOTOYTOJIbBHUKH. OKpPYKHOCTb, BIMCAHHAS
B TPEYTOJIbHUK, U OKPYKHOCTh, ONHCAHHAas OKOJO TPEYroJbHHUKA. BrrcaHHbIE U
OMMCAHHBIE OKPY>KHOCTH MPABUIBHOTO MHOTOYTOJIbHUKA.

['eomerpuueckue npeobpazoBanusi. llonsatue o paseHctBe ¢uryp. Ilonstue o
IBUKEHHUH: OCEBAs U LICHTPAJIbHASI CUMMETPHH, MapajuIeNIbHbI EPEHOC, TOBOPOT.
[TonsiTue o mogo6uu GUryp ¥ TOMOTETHH.

Peumienne 3amad  Ha  BBIYMCIEHHE, JIOKA3aTE€IbCTBO W IOCTPOEHUE C
UCIIOJIb30BAaHUEM CBOMCTB U3YUEHHBIX QUTYD.

N3mepenne reomeTpuueckux BenuuH. [[nmrHa otpeska. PaccTosiHre OT TOYKHA A0
npsMoil. PacctosiHre Mex Ay napajuieIbHbIMU TPSIMBIMU.

[TepuMeTp MHOTOYTOJIBHUKA.

JImuHa OKpYKHOCTH, YUCIIO T, JJIMHA JYTH OKPY>KHOCTH.

I'panycHass Mepa yriia, COOTBETCTBHE MEXKIY BEIMYMHOW LEHTPAIBHOTO yrila U
JUIMHOW TyTH OKPYKHOCTH.

[lonsiTne momaau T1IoCKUX ¢uryp. PaBHOCOCTaBI€HHBIE M PaBHOBEIUKHE
¢urypsl. [Inomans npsmoyronpauka. [Inomanu mapanienorpamma, TpeyrojabHUKA
n Tpaneuuu. Ilnomanes mMHoroyronpHuka. I[lnomanes kpyra u miomans CEKTopa.
CooTHOIIICHUE MEXTY TUIOMIAIIMH MOI0OHBIX (DHUTYD.

Pemenne 3amau Ha BBIYMCIICHUE U JOKA3aTENBCTBO C HCIOJIB30BAHUEM HU3YUYEHHBIX
dbopmy.

Koopnunatel. YpaBuenue npsmoin. Koopaunatel cepeaunbl oTpeska. @opmyna
PacCTOSIHUSA MEXY ABYMSI TOUKAMH IIJIOCKOCTH. Y PaBHEHUE OKPY>KHOCTH.
Bekropsl. [lnuna (Moaynb) BekTopa. PaBeHcTBO BekTopoB. KosmHeapHbie
BeKTOpbl. KoopinHaTel BeKTOpa. Y MHOKEHHE BEKTOPA HA YHCIIO, CYMMa BEKTOPOB,
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pa3lioKEHHWE BEKTOpa IO JIByM HEKOJUIMHEAPHBIM BEKTOpPaM.

IMPONU3BEACHUEC BEKTOPOB.

CxkanapHoe

OcHoOBHOE coaeprkaHue 1Mo TeMaMm: ajredopa 7-9 (312 4)

OcHOBHOE cogepKkaHue 10
TEMaM

XapakTepucTHKa OCHOBHBIX BH/I0OB /IeSITEJIbHOCTH
YueHHKA (HA yPOBHe YUeOHbIX JIeHCTBUI)

1. JeiictBuTenbHbIe yncia (154)

PaCIHI/IpCHI/IC MHOXXCCTBa HATypaJIbHBIX

HUHCCJI 1O MHOXKECTBA LCJIbIX, MHOXXCCTBaA

[EIIBIX YHCeIT 10 MHOYKECTBA
palroHaNIbHBIX. ParimoHanbHOE YUCIIO
Kak OTHOILIEHHeM/N, rae T — IeNnoe
YUCII0, N — HaTypaJIbHOE.

CTereHp ¢ [eJbIM ITI0Ka3aTeIeM.

KBanpaTHbiii KopeHb U3 unciia. Kopenb
TpeThEll CTENEeHU. 3aUCh KOPHEH C
[MOMOIIBIO CTENEHH C APOOHBIM
[MOKa3aTesIeM.

[lonsiTHEe 00 UPPALIMOHAILHOM YHUCIIE.
ppaiinoHaIbHOCTh YUCIIA 2 u
HECON3MEPUMOCTh CTOPOHBI U
nuaroHanu kajapara. Jlecstuunbie
PUOIHKEHNS HPPALMOHABHBIX YHUCE.

MHOKECTBO ASHCTBUTEIBLHBIX YHUCCII,
MPpCACTAaBJICHHUC JNEUCTBUTEIILHBIX YK CET
0ECKOHEUYHBIMHU JCCATUYHBIMHU ,I[pO6$IMI/I.
CpaBHeHI/IC NEUCTBUTEIBHBIX YHCEI.

B3auMHO 0JHO3HaYHOE COOTBETCTBUE
MEKy JEHCTBUTEIBHBIMYA YUCIaMU U
TOYKaMU KOOPAMHATHOU IIPSMOM.
UucoBbie IPOMEKYTKU: UHTEPBAII,
OTPE30K, JIyd

OnuCchIBaTh MHOKECTBO LEJIBIX YUCEII, MHOKCCTBO paluo-
HAJIbHBIX YUCECJI, COOTHOIICHHUE MCKAY OTUMHU MHOKCCTBAMMU.

CpaBHUBATh U YIOPSAI0UMBATH PallMOHAJIbHBIE YUCIIA,
BBIITOJIHATH BBIYHUCIICHUS C PAL{UOHAIBHBIMU YU CIIAMH,
BBIYMCIISITh 3HAYEHUS CTEIIEHEN € LEIBIM ITOKA3aTEIIEM.

DopMyIHpoBaTh ONpeAeIeHIE KBaPaTHOTO KOPHS U3 YHCTIa.
cnonb30Bath rpaduk QyHKIUN y = X2 U1 HAX0XKACHUS
KBaJIpaTHBIX KOpHEH. BHIUMCIATH TOUHBIE U MPUOIHKEHHbIE
3HA4YEHUs] KOPHEH, UCTIONb3Ysl IPH HEOOXOJUMOCTH
KaJIbKYJIATOP; IPOBOJUTH OLEHKY KBaJAPAaTHBIX KOPHEH.

DopMyIUpPOBATH ONIPEACIICHUE KOPHS TPEThEH CTEICHU;
HAXOJMUTh 3HAUEHUSI KyOMUEeCKUX KOpHEH, MpH HEOOXOIUMOCTH
MCIIOJIB3YSI, KAIbKYJISTOP.

I/ICCJ'IC,I[OBaTB CBOMCTBA KBaApaTHOT'O KOPH, KY6I/I‘IGCKOFO
KOPH:, IIPOBOJAA YHMCJIIOBBIC SKCIIEPUMEHTEI C UCIIOJIB30BAHHEM
KaJIbKYJISITOPAd, KOMIIBIOTEPA.

[[puBOANTH TPUMEPHI UPPALUOHATIBHBIX YUCEIT; PACIIO3HABATh
palroHaIbHbIe M UPPALIMOHANBHBIE YKCIa; U300paXaTh Yncia
TOYKAMHU KOOPJAMHATHOW MPSIMO.

HaxoauTe gecaTu4HbIe HpI/I6J'II/I)KCHI/IH paluOHAJIBbHBIX U
HPPAUOHAJIBHBIX YHUCCII; CPABHUBATD U YIIOPAAOYNBATDH
Z[eﬁCTBHTeHBHLIe quciia.

OnuceIBaTh MHOXKECTBO JIEICTBUTEIBHBIX YHCE.

Mcnonp30BaTh B MMChbMEHHOM MaTeMaTHUECKOM pcuun
0003HAUYCHUS U l"pa(l)I/ILICCKI/IC I/I306pa)KeHI/I$I YHUCIOBBIX MHO-
KCCTB, TCOPCTUKO-MHOKCECTBCHHYIO CUMBOJIUKY

2. U3mepennst, npudan:xeHus, onenku (10 1)

HpI/I6J'II/I)KCHHOC 3HA4YCHUC BCIIMYNHEI,

|H3.XOI[I/ITL, AHAJIU3UPOBATh, COMMOCTABJIATH YU CJIOBBIC Xa-
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TOYHOCTH MPUOIMOKCHHS. Pasmepsr
00BEKTOB OKpYKaroIero Mmupa (ot
HIIEMEHTapHbBIX YacTull 10 BeenenHoit),
IUIMTEIBbHOCTD IIPOLIECCOB B
OKpyKaroleMm mupe. Boiienenue
MHOXUTEJNS - crenenu 10B 3anucu
qUCTIa.

[[pukuIKa U OLIEHKA pE3yJIbTaTOB
BBLIUMCIIEHU I

[PAKTEPUCTUKH OOBEKTOB OKPYXKAIOIIETO MHPA.

cnonp30BaTh 3aIUCh YKCE B CTAaHIAPTHOM BUE IS
BBIPA)KCHUS pa3MEPOB 0OBEKTOB, [UINTEIILHOCTH MPOLIECCOB B
OKPYKaIOILIEM MUDE.

CpaBHI/IBaTI) qHcJia 1 BEINYNHbI, 3alIMCAaHHBIC C UCIIOJIb-
3oBaHueM crerneuu 10.

cnonb30BaTh pasHble (YOPMBI 3aITUCH MTPHOIMKEHHBIX
3HAUEHUH; 1e1aTh BBIBOAbI O TOUHOCTH MPUOIMKEHUS 10 UX
3aIIUCH.

BBINMOIHATE BBIYUCIICHHS C PEaJIbHBIMU IaHHBIMU. BBITOIHATH
[IPUKHJIKY U OLIEHKY PE3yJIbTaTOB BBIYMCIICHUI

3. Beenenne B anreopy (84)

bykBeHHbIE BBIpQKEHUSI (BBIPAKEHUS C
rnepeMeHHbIMH ). YucI0BOE 3HAUYCHHE
OYKBEHHOTO BbIpaykeHus. JlomycTrmblie
SHAYCHHA IIEPEMCHHBIX. HOJICTaHOBKa
BBIPAKEHUI BMECTO MEPEMEHHBIX.

[IpeoOpazoBaHme OYKBEHHBIX
BBHIPAKEHUIT HA OCHOBE CBOMCTB
aprMETHUECKUX AeUCTBUI. PaBeHCTBO
OYKBEHHBIX BhIpaKeHUH. TOX1eCTBO

BEITIONHSTE AJIeMEHTAapHBIE 3HAKOBO-CUMBOJIMYECKIE
neiicTBUS: TPUMEHATh OYKBBI /1711 0003HAYEHUSI YUCE, TS
3aICH OOIUX YTBEPKACHUH; COCTABIISATH OyKBEHHBIE BBIpa-
PKEHHS TI0 YCIIOBUSIM, 33/IaHHBIM CIIOBECHO, PUCYHKOM FITH
UEPTEKOM; MPEe0OPa30BHIBATH ANTEOPANUECKUE CYMMBI
MpOU3BeICHNUS (BBIMOIHITH IPUBEACHNE MOI0OHBIX cllarae-
MBIX, PACKPBITHE CKOOOK, YIIPOIIEHNE TPOU3BEACHUH ).

BEIYHCIATE YMCII0BOE 3HAUYCHHE 6YKBCHHOFO BBIPAXKCHUSA,
HaXOdUTh 001aCTh JAOITYCTUMBIX 3HAYCHHI NEPEMEHHBIX B
BbIPAXCHHU

4. MHoroujeHnnl (45 4)

CTerneHb C HaTYpaJbHBIM ITOKa3aTeIeM H
ee cBoiicTBa. OMHOYJICHBI U
MHOTrowIeHbl. CTereHs MHOTOYJIEHA.
CrnosxeHue, BBIYUTaHUE, YMHOKEHUE
MHOTOWIEHOB. POPMYIIBI COKPAILIEHHOTO
YMHOEHUS: KBapaT CyMMBI M KBaJpaT

pazHocTH. PopMysa pa3HOCTH
kBapaToB. [IpeoOpa3oBanue 1ea0ro
BBIPAYKEHUSI B MHOTOWIEH. Paznoxkenue
MHOTOYJIEHA HA MHO>KMTEJIN: BBIHECEHUE
00I11er0 MHOXKHTEJS 32 CKOOKH,
rpyNIUPOBKaA, IpUMEHEHUEe GopMy
COKPAILLEHHOI'O YMHOEHHUS.

MHOTrO4IEHBI C OJTHOM NTEPEMEHHOM.
Kopenb MHOrOuneHa. KpagpaTtHsiii

DopMyIHpOBaTh, 3aMUCHIBATH B CHUMBOJIMUYECKOH Qopme U
000CHOBBIBATh CBOMCTBA CTENEHH C HATYpaJbHBIM IOKa3a-
TeJeM; IPUMEHSITH CBOWCTBA CTETICHH I IIPE0O0pa30BaHUs
BBIPAYKEHUI 1 BHIYUCIICHHI

BBITTOIHITE JSHCTBUS ¢ MHOTOYJICHAMHU.

Jloka3bIBaTh (POPMYJIbI COKPAILIEHHOTO YMHOXKEHUS,
PUMEHSATh UX B IPEOOPa30BaHUAX BBIPAXKEHUHN U
BBIUMCIICHUSX.

BBINOTHATH PA3JIOKCHUC MHOT'OYJICHOB HAa MHOXKUTCIIHN.

Pacro3naBaTh KBa,[[paTHLIfI TPEXYJICH, BBISICHATH BO3MOXKHOCTD
PAa3JI0KCHUS HAa MHOXKUTCIIN, ITPCACTABIIATH KBaIIpaTHBIﬁ
TPCXYJICH B BUAC ITPOU3BCACHUA JIMHEMHBIX MHOKHUTEIICH.

[TpumMeHsATh paznuyHble POPMBI CAMOKOHTPOJIS IIPU BBI-
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TPCXYIICH, PA3JIOKCHUC KBAAPATHOT'O
TPCXYJICHA HA MHOXHUTCIIN

MOJHEHUHU TIPe0Opa30BaHMiA

5. Anredpaunveckue apoou (22 1)

AnreOpandeckas 1podb. OCHOBHOE
CBOMCTBO aire0pandeckoit 1poou.
Coxkpaienue apo6eit. Cioxenue,
BbIYMTAHUC, YMHOXCHUC, NCIICHUC
aIreOpandeckux Ipooei.

CTeleHn C IeJIBIM ITI0KA3aTeIEM U €€
CBOMCTBA.

PaIII/IOHaJ'IBHBIe BBIPAXKCHUSA U UX
npeoOpasoBanus. JlokazaTeabCTBO
TOXICCTB

DopMyIMpOBaTH OCHOBHOE CBOMCTBO aareOpanyeckoil 1poou
U IPUMEHSATH €T0 I IpeoOpa3oBaHus ApoOei.

BEIONHATD JEWCTBUS C areOpandecKuMu JpoOsmMu.
[IpencraBisaTe 1en0€ BbIpaXKEHUE B BUJIE MHOTOYJICHA,
POoOHOE -B BU/I€ OTHOLIEHHUSI MHOTOWIEHOB; JI0Ka3bIBaTh
TOKJIECTBA.

DOopMyIHPOBATH ONPEAEIEHNE CTEIIEHU C LEIBIM
nokazaresnem. @opMynupoBaTh, 3aMUCHIBATh B CHMBOJIMYECKOM
dbopmMe 1 WILTIOCTPUPOBATH MPUMEPAMH CBOMCTBA CTETICHH C
[[eJTBIM [TOKa3aTesIeM; TPUMEHSITh CBOMCTBA CTENEHU ISl
MpeoOpa3oBaHMs BRIPAKEHUN U BEIYHCIICHHM.

6. KBaapaTnbie kopuu (12 4)

[ToHsATHE KBAAPATHOTO KOPHS;
apr(METHIECKOTO KBAJPATHOTO KOPHSI.
YpaBHeHue Buaa x2= a. CBoiicTBa
apr(METHUECKUX KBAIPATHBIX KOPHEH:
KOpEHb W3 MPOU3BEACHHS, YaCTHOTO,
CTENeHH; ToXaecTBa (-a)2 =a, rae a > 0,
Va2= a. [IpumeHeHne cBOMCTB
apr(METHUECKUX KBAIPATHBIX KOPHEH K

[peoOpa30BaHUIO YUCIOBBIX BhIPAXKEHUI

1 K BBIYUCICHUAM

Jloka3bpIBaTh CBOMCTBA aprU(METUICCKUX KBAIPATHBIX KOPHEH;
MPUMEHSTh UX K PeoOpa3oBaHUIO BBIPAKECHUIHA.

BBIUUCIIATE 3HAYCHUS BBIPAKEHHH, COACPIKAIINX KBAIPATHBIC
KOPHU; BBIPAYKATh IIEPEMEHHBIE U3 TEOMETPUICCKUX U
buznaeckux Gopmyit.

VccrnenoBaTh ypaBHEHHE X2= a; HAXOJAUTh TOUYHbIE U
npuOIMKeHHbIE KOPHU 1pu a>0

7. YpaBHeHUA ¢ 0HOIi nepeMeHHOil (38 1)

YpaBHEHUE ¢ OJHOU NTEPEMEHHOM.
Kopens ypaBaenus. CBoiicTBa
YMCJIOBBIX PAaBEHCTB. PaBHOCHIIBHOCTH
YPaBHEHUM.

JInneiinoe ypasHeHue. Pemenue
YPaBHEHUH, CBOIAIIMXCS K JINHEUHBIM.

KBanpatHoe ypaBHeHue. Henonnsie
KBaJpaTHble ypaBHeHUA. DopMmyiia
KOpHEU KBaJpaTHOIO YpPaBHECHHUS.
Teopema Buera. Pemenue ypaBHenui,
CBOJAIIMXCA K KBAJIPaTHBIM.
bukBanpaTHOE ypaBHEHHUE.

[TpoBOIUTH TOKA3aTENbHbBIE PACCYKACHUS O KOPHSIX
YpaBHEHUS C OTIOPOM Ha OIpeieieHne KOPHs, (PyHKIIMOHAIIb-
HBIE CBOMCTBA BHIPAKCHUH.

Pacrio3HaBath JMHEWHbIE U KBaIPaTHBIC YPABHEHHUSI, LI€IIbIE U
pOoOHbBIEC ypaBHEHUS.

Pemarth HHHeﬁHLIe, KBAaAPATHBIC YPABHCHUS, a TAKIKE
YPaBHCHH:, CBOAAIIUCCA K HUM; pCIIATH z[p06H0-pauI/10Ham>-
HBIC YPAaBHCHMUA.

VccrnenoBaTh KBajpaTHbIE YpaBHEHUS M0 JTUCKPUMHUHAHTY U
ko3 durmeHTam.

PelraTe TEKCTOBBIE 3a4a4uu aJIFC6paI/I‘-ICCKI/IM CII0COOOM:
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[IpuMepsl pelieHus: ypaBHEHHUM TpeTben
11 YETBEPTOU CTEIICHEN Pa3IoKEHUEM Ha
MHOKUTEIIN.

Pemenue 1poOHO-paliMOHaNIbHbIX
YPaBHEHUU.

Pernrenue TEKCTOBBIX 3a1a4
asreOpandeckuM crocodom

MEPEXOUTh OT CIIOBECHOM (POPMYITHPOBKHU YCIOBUS 3a/1a4U K
asIreOpanyeckoil MoJIeNu IyTeM COCTaBJICHUs ypaBHEHHUS; pe-
11aTh COCTABJIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT

8. Cucremsl ypaBHeHuii (304)

YpaBHEHME C IBYMS [IEPEMEHHBIMU.
JIuneliHOEe ypaBHEHHE C IBYMS
repeMeHHbIMU. [Ipumepsl perieHus
YpaBHEHUH B LEJIBIX YUCIIAX.

Cucrema ypaBHEHHH C IByMs
repeMeHHBIMU. PaBHOCHUIIBHOCTH CHCTEM
ypaBHeHUl. Cuctema ABYX JIMHEHMHBIX
YpaBHEHUH C JBYMsI TIEPEMEHHBIMH;
[pelIeHre MOICTAHOBKOM U CII0KEHHEM.
Pemienue cucteM AByX YpaBHEHUM, OJTHO
113 KOTOPBIX JUHEWHOE, a IPyroe —
BTOpOM creneHu. [IpumMeps! pereHus
CHUCTEM HEJIMHEUHBIX YPABHEHHIA.

Pelienne TEKCTOBBIX 3a1a4
anreOpandecKuM CrocoooM.

OrnpenensrTh, sIBIASETCS JIM Iapa YUCEN perieHueM JaHHOTO
YpaBHEHUS C IBYMs IEPEMEHHBIMU; TPUBOIUTH MPUMEPHI
[pEILLICHNI YPaBHEHUM C IBYMS ITIEPEMEHHBIMU.

PemaTh 3a1a9u, anreOpandeckoil MOJICITBIO KOTOPBIX SIBIISICTCS
YPaBHCHHEC C IBYMS IICPEMEHHBIMU, HAXOAWUTH LECJIbIC PEIICHUA
myTem mnepedopa.

Pemrate cucteMsl JByX ypaBHEHMI C IByMs IEPEMEHHBIMH,
YKa3aHHBIE B COACPKAHHH.

Pemath TEKCTOBBIE 3a/1a4 ATreOpandecKuM CIIoCOOOM:
MEPEXO0IUTh OT CJIOBECHOW (POPMYITHPOBKH YCIOBHS 33729 K
QIreOpanvdecKoi MOJICITH ITyTEM COCTABJICHHS CHCTEMBI
YpaBHEHHUI; pelaTh COCTABJICHHYIO CUCTEMY YPaBHECHUH; UH-
TEPIPETUPOBATH PE3YJIbTAT.

9. HepaBencrBa (20u4)

UucnoBbie HCPABCHCTBA U UX CBOMCTBA.

HepaBeHCTBO € 0JIHOM NEpEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB.
JInHeiiHbIe HEpaBEHCTBA C OJHOM
rnepeMeHHOM. KBasipaTHble HEpaBEeHCTBA.

CucremMbl TMHENHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHON

CDOpMy'J'II/IpOBaTL CBOMCTBA YHCJIOBBIX HCPABCHCTB, UJIJIIO-
CTPHUPOBATh UX HaA KOOpI[HHEITHOﬁ HpHMOﬁ, JOKa3bIBaTh ali-
re6pa1/1quKI/I; IIPUMCHATDb CBOMCTBA HCPABCHCTB B XOA€ PC-
HICHUA 3a4a4.

Pacnio3HaBaTh IMHENHbBIE U KBaApAaTHBIC HCPABCHCTBA. Pemiate
JIMHEHbIE HEpPaBCHCTBA, CUCTCMbI JIMHEWHBIX HCPAaBCHCTB.
Pemarth KBaJApaTHBIC HCPABCHCTBA, UCIIOJIb3Ys Fpa(bI/I"IeCKI/Ie
[MPCACTABJIICHUA

10. 3aBucumocTu mexkay BessuduHamu (15 v)

3aBHCHMOCTh MCXKIY BEJINYUHAMU.

CoCTaBIATh (I)OpMYJ'ILI, BbIPpAXKAarOIIUEC 3aBUCUMOCTH MCIKIAY
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[IpencraBieHue 3aBUCUMOCTEN MEXKITY
BEITUYMHAMH B BHJIE (HOPMYIL.
Brerarcnenus o hopmynam.

[IpsiMast mponopurOHaIbHas
3aBUCHUMOCTB: 3aJjaHie (popMyIIoH,
K02 (HUITUEHT TPOTIOPIIMOHATHHOCTH;
cBoricTea. [Ipumeps! npssmo
[IPONOPLUOHAIBHBIX 3aBUCUMOCTEM.

OOpatHasi mpONOPIHOHATIEHAS
3aBUCHUMOCTB: 3aJjaHue Gpopmysnoun,>
K03 duImeHT 00paTHOM
[TPONOPLUOHAIBHOCTH; CBOMCTBA.

[ IprMepbl 00paTHBIX TPONOPIUOHATb-
HBIX 3aBUCHMOCTEH.

Pemenue 3aga4 Ha IPAMYHO
MMPOTIOPITMOHATBHYIO U OOPAaTHYIO
[TPOITOPIIHOHAIBHYIO 3aBUCHUMOCTH

BEJTMYUHAMU, BRIYUCIISITH IO POPMYITaMm.

Pacnio3HaBath IpsMYI0 U 00paTHYIO IPONOPLHUOHATIBHBIE
3aBUCHMOCTHU. PenaTe TEKCTOBBIE 3a7ja4X HA NIPSMYIO U
00paTHYIO IPONOPLHUOHAIBHBIE 3aBUCUMOCTH (B TOM YHCJIE C
KOHTEKCTOM U3 CMEXHBIX TUCIUIUIMH, U3 PEAJIbHON KU3HN)

11.YucaoBbie pynkunu (35 4)

JlexapTOBbI KOOPAWHATHI HA TIOCKOCTH.
['padmyeckas HHTEpIpETaLlUs ypaBHEHUS

C IBYMs IICPECMCHHBIMU.

['paduik TMHEHHOTO YpaBHEHHS C ABYMS
[epeMEHHBIMH, YTIIOBOU KO PHIIueHT

[PSIMOIA; YCIIOBUE MapaIeIbHOCTH
[PSIMBIX.

['paduiky mpoCcTEHIMX HETUHEHHBIX
ypaBHeHu# (mapabona, runepbona,
OKPY>KHOCTB ).

[ padmyeckas HHTEpIPETALUs CUCTEMBI

ypaBHeHI/Iﬁ C ABYMs IICPECMCHHBIMHA

[Tonstue pynkuu. O6macTb
OTIpe/ieIeHUs] 1 MHOKECTBO 3HAUYEHUM

¢bynkuuu. CrnocoObl 3a1aHus QYHKIUH.
['padux Gpynkuu. CBoiicTBa QpyHKIHNH,

X 0TOOpa)keHue Ha Tpaduke:

CtpouTh rpaduku ypaBHEHHUH C ABYMS IIEPEMEHHBIMH.
KoHCTpyHpoBaTh SKBUBAJICHTHBIE PEYEBbI€ BHICKA3BIBAHUS C
MCII0JIb30BAHUEM ANreOpandyeckoro U reoMeTpUuIecKoro
SI3BIKOB.

cnonb30Bath (yHKIIMOHATIBHO-Tpaduueckue
[PEJICTABICHUS [Tl PEIICHUS U UCCIICOBaHUS YPAaBHEHUN U
CUCTEM

Bbraucisats 3HaYeHHS PYHKIMH, 3aaHHBIX GopMynaMu (TIpH
HEO0XO0IMMOCTH HMCIIOJIb30BATh KAJIBKYJISITOP); COCTABIISTh
TaOIUIbI 3HAUCHUN (DYHKITHIA.

Ctpouts 1o Toukam rpaduku ¢pyHkiuii. OnuceBaTh
CBOMCTBa ()YHKIIMU HA OCHOBE €€ rpaduueckoro
MpPEICTABICHMUS.

MoienpoBaTh peaabHble 3aBUCUMOCTH C TIOMOIIBIO (OpMYI
u rpadukoB. HTepripeTnpoBaTh rpaduku peanbHbBIX
3aBHCUMOCTEN.

BO3pacTaHue U yObIBaHHE (HDYHKLHMH, HYIH [Icrionb30BaTh (yHKIMOHANBLHYIO CHMBOIKKY [UIsl 3aIIHCH

(byHKIMHU, cOXpaHeHue 3HaKa. UTteHue u

oCcTpoeHHe IrpauKoB (PYHKIIHA.

[Ipumeps! rpaduKOB 3aBUCUMOCTEH,

pa3H006pa3HBIX (baKTOB, CBs3aHHBIX C paCCMaTpuBaCMbIMU
(I)YHKI_II/ISIMI/I, O6OTE[H_IEUI OIIBIT BBINIOJTHCHUA 3HAKOBO-
CUMBOJINYECKUX IEHCTBUI. CTpOI/ITB PCYCBLIC KOHCTPYKIIUU
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OTPpAKAOIUX PCAIBHBIC ITPOUCCCHI.

DyHKIIH, OTIMCHIBAIOIINE MIPSIMYIO U
00paTHYIO IPOMOPIHUOHAIEHBIC
3aBUCHUMOCTH, UX IpapuKu.

Jluneiinas yHkums, ee rpaduk u
CBOMCTBA.

KBanpatuanas pyHKIus, ee rpaduk u
CBOMCTBA.

CreneHHble QyHKIUU C HATYpaIbHBIMU
okasaressiMu 2 U 3, ux rpaduku u

corictBa. ['paduku Gpynkimii y = k/x, y =

Vx, y = \x\

C MCTIOJIb30BaHUEM (PYHKIIMOHAIBHON TEPMUHOJIOTHH.

M crioib30BaTh KOMITBIOTEPHBIC TPOTPAMMBI TSI
VCCIICIOBAHUS TTOJI0XKEHHS Ha KOOPIUHATHOH TIIOCKOCTH
rpaguKoB PyHKINN B 3aBUCHMOCTH OT 3HAYCHHI
KOA(PPUITUEHTOB, BXOIAIIHNX B (DOPMYITY.

PacrioznaBath Bubl n3ydaeMblx GyHKui. [lokassiBaTh
CXEMAaTHYECKH ITOJI0KEHNE HA KOOPAMHATHOM TUIOCKOCTH
rpadukoB GyHKIHil Buaa y = KX, y = kx + b, y=Vx, y = ax ,
y=ax2+c, y = ax2 + bx+c, B 3aBUCIMOCTH OT 3HAYCHHI
K02 PUIIUEHTOB, BXOIALINX B (POPMYJIBL.

Ctpoutb rpaduku U3y4aeMbIX (pYHKINI; OMUCHIBATH UX
CBOMCTBA

12. YucsioBble moc/e10BATEIbHOCTH. Apu(pMeTHYECKAs U reoMeTpUYecKkas nporpeccuu (15 4)

[ToHsiTHE YnCTOBOM
[10CJIEIOBATEILHOCTU. 3ajaHIe
[10CJIEIOBATEIbHOCTH PEKYPPEHTHOM
hopmysoit 1 popMyIIoi N-ro YiIeHa.

Apudmernueckas U reoMeTpuuecKas
nporpeccuu. opmynel N-TO YieHa
apuMeTHYeCcKOil U reOMeTpUUECKON
[IPOrPeCCUii, CYMMBI MEPBBIX

M-wieHoB. M300pakeHue 4wieHOB
apru(pMETHYECKON U TEOMETPUUIECKON
[IPOrPECCUM TOYKAMHU KOOPAUHATHOM
MI0CKOCTH. JIMHEHHBIN U
SKCIIOHEHIMANIbHBIN pocT. Cl0KHbIE
[IPOLICHTHI

[IprMeHsITh HHIEKCHBIE 0003HAYECHMSI, CTPOUTH PEUEBbIC
BBICKA3bIBAHUS C HCIIOJIb30BAHUEM TEPMHUHOJIOTHH, CBA3aHHOMN
C TIOHATHEM TOCIIE0BaTEIbHOCTH.

BbIuncisaTh 4ieHbl NOCIeA0BaTeIbHOCTEH, 3aJaHHBIX
dbopMyioi N-TO YieHa Wi PeKyppeHTHOM dopmMynoi. Ycra-
HABJIMBATh 3aKOHOMEPHOCTH B IOCTPOCHUU MOCIIEA0BATEb-
HOCTH, €CJIM BbIMMCAHbI MIEPBbIE HECKOJIBKO €€ WieHOB. 1300-
pa)kaTh WICHBI OCIEI0BATEILHOCTH TOUKAMU HA KOOPAUHAT-
HOM IIOCKOCTH.

PacriozHaBath apupMEeTUUYECKYIO U TEOMETPHUECKYIO
[IPOrPECCUU P Pa3HbIX criocoOax 3agaHus. BeIBoAUTH Ha
OCHOBE JI0Ka3aTeNIbHBIX PacCyKICHHUH GopMybl 001Iero
wieHa apuMeTUUECKO U TeOMETPHUECKO MPOrpeccuid,
CYMMBI TIEPBBIX N YJICHOB apu(METHUECKON U
FEOMETPUUECKON IIPOTPECCHI; PEIIATE 3a1a4H C
MCIIOJIb30BAHUEM ITUX (POPMYIL.

PaccmarpuBaTh IpUMeEpbI U3 peaibHON JKU3HHU, UIUTIOCT-
pUpYIOLIe U3MEHEHHE B apu(PMETHUECKOI Mporpeccuu, B
reoMEeTPUIECKOil Mporpeccuu; n300paxarb COOTBETCTBYIOLINE
3aBHCHMOCTHU TpapUUECKH.

PemiaTe 3a7a4n Ha CIOKHBIE MPOLICHTBI, B TOM YUCJIC 3a1a41Un
13 peanLHoﬁ IIPaKTUKH (C HCIIOJIb30BaHUEM I(aJ'IBKy.TISITOpa)
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13. OnucarenbHas cratuctuka (10 4)

[IpencraBieHue JaHHBIX B BUJE TaOJINLL,
uarpamm, rpaduxos. CiryyaiiHas
M3MEHUNBOCTh. CTaTHCTUYECKHE
XapaKTepUCTUKU HA0Opa TaHHBIX:
cpeaHee apupMeTHYECKOEe, METUAHA,
HanOOoJIbIlIee U HAMMEHbIIIee 3HAUCHHUS,

pa3Mmax, gucrnepcus. Penpe3eHTaTuBHbIE
11 HepEeNpe3eHTaTUBHBIE BHIOOPKH

3Biiekath HHPOPMAIMIO W3 TAOIHII U AUATPAMM, BBITIOIHSTH
BEIYHCIICHUS 110 TaOJUYHBIM JaHHBIM. OTNpeeNsTh 1Mo
muarpamMmam HauOOJIbIINE M HAMMEHBIITUE JaHHbIe, CPaB-
HUBATh BEJIMYHMHBI.

Opranu3oBbIBaTH HHPOPMAIIMIO B BUC TA0JHUII, CTOJIOYATHIX
KPYTrOBBIX MarpamMM, B TOM YHCIIE C TIOMOIIBIO
KOMITBIOTEPHBIX IIPOTPAMM.

[IpyBOINTE IPUMEPHI YUCIOBBIX TAaHHBIX (1I€HA, POCT, BpeMs
Ha JIOPOTY | T. [I.), HAXOJUTh CpeliHee apu(hMETUUECKOE,
pa3max, TUCTIIEPCHIO YUCIOBBIX HAOOPOB.

HpI/IBOI[I/ITI) COACPIKATCIIbHBIC TPUMEPBI UCITIOJIB30BaAHM A
CPCAHUX U TUCTICPCUN JIA OIIMCAaHWA JaHHBIX (ypOBeHI) BO/JbI
B BOJJOEMCE, CIIOPTUBHEBIC ITOKA3aTCJIN, OMIPCACIICHUC I'PaHUIL]
KIIMMAaTHYCCKHUX 30H

14. Cay4yaiinbie cOObITHSI M BEePOSATHOCTD (154)

[ToHsiTHE O CITy4yallHOM OIBITE U
CITy4aifHOM COOBITHU. DJIeMEHTapHbBIC
coOpITHA. YacToTa CirydaitHOTO
coObITHs. CTaTUCTUYECKUI ITOOX0 K
MOHATHIO BeposiTHOCTU. HecoBMecTHBIE
coObITHsL. PopMyIia CIOKEHUS
BeposiTHOCTEN. BepositHocTH
[IPOTHUBOIOJIOKHBIX COOBITUH.
HezaBucumbie cOOBITHSA. Y MHOXKEHUE
BeposiTHOCTEN. JloCTOBEpHBIE U HE-
BO3MOYHbBIE COOBITHSI.
PaBHOBO3MOKHOCTH COOBITUH.
Kraccuueckoe onpezaeneHue
BEPOSITHOCTH

[IpoBOINUTH ClTydailHbIE SKCTIEPUMEHTHI, B TOM YHUCIIE C
MOMOIUIHIO0 KOMIIBIOTEPHOTO MOJIETMPOBAHMS, HHTEPIIPETUPO-
BaTh UX PE3YJbTaThl. BEIUMCIATH 4aCTOTY CIy4altHOTO COObI-
THS1; OLICHUBATh BEPOSITHOCTh C MIOMOIIBIO YaCTOTHI, MOTY4EH-
HOW OTIBITHBIM ITyTEM.

[IprBOIUTH IPUMEPHI JOCTOBEPHBIX M HEBO3MOMXHBIX CO-
ObITUI. OOBSCHATH 3HAUMMOCTH MAJIOBEPOSTHBIX COOBITUH B
3aBHCHUMOCTH OT UX MOCIEACTBUMA.

PemraTe 3aJa4i Ha HaXOXKXJICHHC BepOHTHOCTCI;'I COOBITHI.

[IprBOIUTH IPUMEPHI TPOTUBOTMOJIOKHBIX cOObITHIL. M-
M0JIb30BATh MIPH PEIICHUU 3a]]a4 CBONCTBO BEPOSATHOCTEM
MPOTUBOTIONOKHBIX COOBITUIN

15. DuieMmeHTHI KOMOMHATOPUKH (8 1)

Perienne KOMOMHATOPHBIX 3a]1a4
nepe6opom BapuaHToB. KoMOGrHaTOpHOE
paBUI0 yMHOKeHUs. [lepecTaHOBKU U
(bakxTopuan

BoimoHATE Iepe0op BCeX BOZMOKHBIX BAPUAHTOB IS
nepecyeTa 00bEKTOB WM KOMOWHAITHIA.

[TprMeHATH PaBUII0 KOMOMHATOPHOTO YMHOXKEHUS JUIS
peleHMs 3a/1a4 Ha HaX0KJIeHHEe YKcia 0ObEKTOB MIIM KOM-
OUHAIUH (JMaroHAIM MHOTOYT OJIbHHUKA, PYKOTIOXKATHS, YUCIIO
KOJI0B, IIU(POB, MapoJIei U T. I1.)

Pacno3HaBaTh 3a/1a4u Ha OMpCACIICHUC YUCJIa TICPECTAHOBOK 1
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BBIIIOJIHATH COOTBCTCTBYIOIIUC BBIYHUCIICHUA.

Perrath 3a7aui Ha BBIYMCICHHE BEPOSTHOCTH C IPUMEHEHUEM
KOMOWHATOPHUKH

16. MHo:xecTBa. Di1eMeHTHI JOTUKH (74)

MHOK€CTBO, 3JIEMEHT MHOKECTBA.
3aiaHue MHOYKECTB IIEPEUHCICHUEM
PJIEMEHTOB, XapaKTEPUCTUUECKUM
cBoiicTBOM. CtaHaapTHBIE 0003HAYEHUS
YUCITIOBBIX MHOXECTB. [IycToe
MHO>KECTBO M €ro 0003HaYCHHE.
[ToaqmHuoxecTBO. OOBEAMHEHUE U
[epeceyeHre MHOXKECTB, pa3HOCTh
MHOkeCTB. MutrocTpanus OTHOIIEHU I
MEKTy MHOYKECTBAMH C TIOMOIIIHIO
nmuarpamMm OJisiepa-BenHa.

Onpenenenne. AKCHOMBI U TEOPEMBI.
/loxazarenbcTBO. JloKa3aTeabCTBO OT
npotuBHOrO. Teopema, oOpaTHas
nanHoi. [Ipumep u koHTpHIpUMeEp.

MiimrocTpanysi OTHOIIEHU MEX Y
MHO>XECTBAMH C ITOMOIIBIO JHArpaMM
Dilnepa-BenHa.

IlonsaTue o PaBHOCUIIBHOCTH,
CJICJOBAHUU, yrIOTpe6J'IeHI/IC JJOTHYCCKHUX
CBA30K €CJIM TO B TOM N TOJIBKO TOM
CJIy4dac. Jlornueckue CBI3KH Hu, Ujn

[IprBOINTE IPUMEPHI KOHEUYHBIX U OECKOHEUHBIX MHOKECTB.
Haxoauts 00beinHEeHNE U NepeceyeHre KOHKPETHBIX
MHO>KECTB, Pa3HOCTh MHOeCTB. [IpuBoAUTH MpUMEpHI He-
CJIOXHBIX KJIacCU(UKALINH.

11c1oap30BaTh TCOPCTUKO-MHOKXCCTBCHHYIO CUMBOJIMKY U
A3BIK IIPU PCIICHHHU 3aJa4 B XO0A€ U3YUCHH pa3JINIHbIX pa3-
1IeTI0B Kypca.

BocrponsBoauTth GOpMYyIUPOBKH ONPEIEIECHUM;
KOHCTPYMPOBATh HECIIOKHBIE OIIPENIEIICHNS CaMOCTOATEIBHO.
BocriponsBoauTh GOpMYIUPOBKH U JOKA3aTEIbCTBA N3YUEH-
HBIX TEOPEM, IPOBOJANTH HECIIOKHBIE JOKA3aTEIbCTBA CAMO-
CTOSATEJIBHO, CCHUIATHCS B X0JI€ 000CHOBAHMI Ha ONpeieIeHUS,
TEOPEMBI, aKCHOMBI.

WnmocTprpoBaTh MaTeMaTUYECKUE TIOHATUS U YTBEPKICHUS
npuMepamu. Vcrnonbp3oBaTh NpUMEpPbl U KOHTPIPUMEPHI B
aApryMEeHTalUH.

KOHCT];)YI/IPOBaTB MATEMATHYCCKUC IIPCAJIOKCHUS C ITIOMOIIBIO
CBA30K €CJIM TO B TOM U TOJIBKO TOM CJIy4ac, JTOrH4YCCKUX
CBA30K H, UJIN

[loBTOpEHUE 74

OcHOBHOE coepkaHue 1o TeMaM: reoMeTpus 7-9 kiaccnl (2084)

1. IIpsimbie u yrasl (20 1)

Touka, npsmast, IOCKOCTb. OTPE30K,
iiyd. Yroi. IIpsmoii yroi, ocTpelii 1
TYIIOH YIJIBI, PA3BEPHYTHIN YrOJl.
BepTuKalbHbIe U CMEKHBIE YIUIBL.
buccekTpuca yria u €€ CBOMCTBO.
CBolicTBa yIJIOB ¢ apauIeIbHBIMU U
[IEPIIEHIUKYJIAPHBIMUA CTOPOHAMH.
B3auMHOE pacroioKeHUe NPAMbIX Ha
[JIOCKOCTH: IIapaJljIeNIbHBIC U IIepe-

dopMynupoBaTh ONPEETICHUS U WILTIOCTPUPOBATH TIOHSITHUS
0Tpe3Ka, JIy4a; yria, MpsiMoro, OCTPOro, TyHoro u
Pa3BEPHYTOTO YIIIOB; BEPTUKAIBHBIX U CMEKHBIX YTJIOB;
OUCCEKTPUCHI yIIIa.

Pacnio3HaBath Ha yepTexax, n300paxarb, (POPMYIUPOBATH
OTIpe/IeIeHNs MapaUIeIbHBIX MPSIMBIX; YTIIOB, 00pa30BaHHBIX
[IPY [IEPECEUEHUN ABYX NapaJIIENIbHBIX MIPSIMBIX CEKYIIEH;
NepIeHIMKYISPHBIX MPSAMBIX; EPICHIUKYIISIpA U HAKIIOHHOM
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CCKAIOLIUECS MPSMBIE.
[lepnienuKyssipHbIe IpsMble. TeopeMbl
0 MapaJIJICIIBHOCTH U
[IEPIEHIUKYJIAPHOCTHU MPSAMBIX.

[leprieH UKy ¥ HAKJIIOHHAS K IPSIMOM.
CepenMHHBIN NepHeHAUKYISIP K
OTpE3KY.

["'eomeTpruecKkoe MecTo Touek. Meron
reoMeTpuuecKux Mect Touek. CBoiicTBa
OUCCEKTPUCHI YIJIa U CePEANHHOTO
[MEPIEHINKYIAPA K OTPE3KY

K MPSMOW; CEPEAMHHOTO MEPIICHAUKYISIpa K OTPE3KY.

OOBACHATD, YTO TAKOE T€OMETPUUECKOE MECTO TOUEK, MPHU-
BOJUTDH IIPUMEPHI FEOMETPUUECKUX MECT TOUEK.

DOopMyIHpPOBATH AKCUOMY ITAPAJUIEIBHBIX MTPSAMBIX.

DOopMyIHpPOBATH U TOKA3bIBaTh TEOPEMBI, BBIPAXKAOLIUE
CBOMCTBA BEPTUKAIBHBIX U CMEXKHBIX YIJIOB, CBOMCTBA U IPHU-
3HAKU [1apaJUICIbHBIX NPSMBIX, O €IMHCTBEHHOCTH NIEPIECH M-
KYJISIpa K IPSIMOM, CBOWCTBE MEPIEHINKYISPA U HAKIIOHHOM,
CBOMCTBaX OMCCEKTPHUCHI yria U CEPeIMHHOTO MEePHeHINKYIIs-

pa K OTPE3KYy.

Pemrats 3a7aun Ha MOCTPOEHUE, JOKA3aTEIHLCTBO U BBIUHC-
neHus. BeimensaTe B yCI0BUM 3a/1a4U YCIIOBUE U 3aKIIIOUYCHHE.
Ornupasich Ha YCIIOBHE 3a7]a41, TPOBOIUTH HEOOXOANMBIE
ToKa3aTesibHbIe paccyxaeHus. COMoCTaBIATh MOTYYEHHbBIN
[pe3yNIbTaT C YCIOBHEM 3aJ1aul

2. Tpeyronbuuku (654)

Tpeyronpauku. [IpsiMmoyroyibHEbIE,
OCTPOYTOJIbHBIE U TYIIOYTOJIbHbIE
TpeyroilpHUKU. BeicoTa, Menuana,
OucceKkTpuca, CpeaHss TUHUS
TpeyrojpHuKa. PaBHoOepeHHbIE U
[PaBHOCTOPOHHUE TPEYrOJIbHUKH;
CBOMCTBA U MPU3HAKU PABHOOEIPEHHOTO
TpEeYroJbHUKA.

[Ipr3Haky paBeHCTBA TPEYTOJbHUKOB.
[[pr3HaKy paBeHCTBA MPSMOYIOJIBHBIX
TpeyrojapHUKOB. HepaBeHCTBO
TpeyrojpHuKa. COOTHOIIEHUS MEXIY
CTOPOHAMH U YIJIaMU TPEYTOJIbHUKA.
CymMma yriioB TpeyrosibHuKa. BHemnue
YIJIBl TPEYTOJIbHUKA, TEOPEMA O
BHEIIIHEM YTJIE TPEYroJIbHUKa. Teopema
daneca. [logoGue TpeyroJbHUKOB;
kodGhdurment noaodus. [pusnaku
1010011 TPEYTOJIbHUKOB.

Teopema [Iudaropa. Cunyc, Kocunyc,
TAHI'€HC, KOTAaHT€HC OCTPOro yria
[IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U YTJIOB
ot 0° no 180°; nmpuBenEeHUE K OCTPOMY
yriay. Pemenne npsMoyroiabHbIX

Pacno3naBaTh Ha yepTexax, GOpMyIUpOBATH ONpPEACTICHNUS,
M300pakaTh MPSIMOYTOJIBHBIHN, OCTPOYTOJIbHBIHN, TYIIO-
YTOJILHBIN, paBHOOEAPEHHBIN, PABHOCTOPOHHHM TPEYrOJIHHU -
KU; BHICOTY, MEIUaHy, OUCCEKTPHUCY, CPEIHIO0 JTUHHIO Tpe-
YTOJIbHUKA.

DopMyIHpPOBATH ONPEAETICHIE PABHBIX TPEYTOJIbHUKOB.
DopMyIHpPOBAThH U I0Ka3bIBATH TEOPEMBI O MIPU3HAKAX pa-
BEHCTBA TPEYTrOJIbHUKOB.

OOBACHATH U WLTIOCTPUPOBATH HEPABEHCTBO TPEYTOJIbHUKA.

CDOpMy.TII/IpOBaTL " JO0Ka3bIBATb TCOPEMEI O CBOMCTBaX U
[IPpHU3HAKax paBHO6eI[peHHOFO TPEYroJIbHUKA, COOTHOLICHUAX
MCIKAY CTOPOHaMU U yIJIaMU TPEYroJIbHUKA, CYMME YI'JIOB
TPCYI'OJIbHUKA, BHCIITHEM YTJIC TPEYIr'OJIbHUKA, O cpez[Heﬁ JIn-
HUW TPCYTrOJIbHUKA.

(DopMy.TII/IpOBaTL ONPCACIICHUC HO,Z[O6HBIX TPEYrOJIbHUKOB.

(DopMy.TII/IpOBaTL " IO0Ka3bIBATh TCOPEMBI O IIPHU3HAKAX
HO)IO6I/I${ TPEYrOJIbHUKOB, TECOPEMY ®daneca.

DopMyIMpPOBATH ONPEAETIEHUS U UIUTFOCTPUPOBATH NOHSTHS
CHUHYCa, KOCUHYCA, TAHI'€HCA U KOTaHI€HCa OCTPOro yria
NPSMOYTOJIBHOTO TPEYroJIbHUKA. BBIBOAUTE (OpMYIIBI,
BbIpa)karolue (PYHKIHHU yriia IPSMOYTOJIBHOTO TPEYroJIbHUKA

yepes ero cTopoHsl. DopMynupoBaTh U JOKa3bIBaTh TEOPEMY
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TPEeYroJabHUKOB. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO.
DOopMyJIbI, CBA3BIBAIOLINE CUHYC,
KOCHUHYC, TAHT'€HC, KOTAHI€HC OJJHOTO U
TOrO e yria. Pemenue TpeyrojibsHUKOB;
TeopemMa KOCUHYCOB U TEOpEMa CHHYCOB.

3amMeuaTesbHbIE TOUKU TPEYTrOJIbHUKA!
TOYKH [EPECEUEHUsI CEPETUHHBIX
[EpIIEHIUKYIIIPOB, OUCCEKTPHUC,
MeJIaH, BBICOT WM UX MPOJI0JKEHUN

[Tudaropa.

DOopMyIMPOBATH ONPEACICHUS CUHYCa, KOCUHYCA, TAHI€HCAa,
koTanrenca yriaos oT 0° 1o 180 BriBoauts popmyisl,
BhIpakatonie GpyHkuuu yrios ot 0° go 180° yepe3 ¢pyHkun
OCTPBIX YIJI0B. POPMYIMPOBATH U PA3bICHATH OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BRIUnCIATH 3HaUEHHE
(YHKIIUM yTia 1Mo OJHOM U3 €ro 33AaHHBIX (PYHKITHIA.
DopMyIMpPOBATH U I0KA3bIBATH TEOPEMBI CUHYCOB U KOCHHY-
COB.

DOopMyIHpOBATH U I0OKa3bIBaTh TEOPEMBI O TOUKAX Ie-
[peceueHus: CepeIUHHBIX MEePIEHAUKYISIPOB, OMCCEKTpUC, Me-
TMaH, BBICOT WJIM UX IPOJOJIKEHHI.

ccnenoBaTh CBOMCTBA TPEYTOJIBHUKA C TIOMOLIBIO
KOMITIBIOTCPHBIX IIPOTrpaMM.

Pemrats 3a1aun Ha MOCTpOEHUE, JOKA3aTEIHCTBO U BhI-
quCIIeHUS. BBIIENSTh B YCIOBUY 33/1a4M YCIOBUE M 3aKITIO-
ueHue. MoiemupoBaTh YCIOBHUE 33/1a4M C IIOMOIIIBIO YepTekKa
WM PUCYHKA, TPOBOAUTD JOTIOJHUTEIbHBIE IOCTPOEHUS B
xoJe perieHus. Onupasich Ha JaHHbIE YCIOBUS 3a/1a4H,
IPOBOAUTH HEOOXOIMMBIE paccyxaeHus. uTeprpeTrupoBaTh
MOJIy4EHHBIH PE3yabTaT U COMOCTABIISTh €r0 C YCIOBUEM 3a-
mauu

3. YerbipexyrojbHuku (20 4)

UetbipexyronpHuk. [lapamnenorpamm,
TEOPEMBI O CBOMCTBAaX CTOPOH, YITIOB U
nraroHaiel nmapauieorpaMma U ero
[PU3HAKU.

HpﬂMOYFOJ’IbHI/IK, TCOPEMa O PAaBCHCTBC
nraroHaieu npsAMOYTOJIbHUKA.

PomO, TeopemMa 0 CBOICTBE JuaroHaneu.
KBagpar.

Tpaneuus, cpeanss TMHUS Tpalelny;
paBHOOEIpeHHas Tpaneuus

Pacnio3naBath, GOpMyYIHpPOBATH ONPEAEICHHE U N300paKaTh
rapasuiesIorpamMmm, MPsIMOYrOJIbHUK, KBaApaT, pomo,
Tparenno, paBHOOEAPEHHYIO U MPSMOYTOJIbHYIO TPANElnH,
CPEIHIO0 JTMHHIO TPareIuu.

DopmyTupoBaTh M JOKa3bIBaTh TEOPEMBI O CBOWCTBAX U
NpU3HAKAX MapajuieiorpaMmma, IpsMOyroJIbHUKa, KBaIpara,
pomOa, Tparemuu.

MccnenoBaTh CBOMCTBA YCTBIPEXYT'OJIbHUKOB C IOMOIIBIO
KOMIIBIOTCPHBIX IPOT'PAMM.

PemiaTe 3agaun Ha IMOCTPOCHUC, TOKA3aTCIILCTBO U BbI-

U CIICHUA. MO,Z[eJ'II/IpOBaTI) YCJIOBHEC 3a1auu C IOMOIIbIO YE€P-
TCXKa WU PUCYHKA, IPOBOAUTDH AOTIOJIHHUTCIBHBIC ITIOCTPOCHUSA
B XOI€ pCUICHUS. Brigensats Ha YCPTECIKE KOH(I)I/IpraI_II/II/I,
HCO6XOI[I/IMLIC JJI TIPOBCACHU A 000CHOBaHUMN JJOTHYECKUX
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1aroB peuieHus. HTepnpeTupoBaTh MOJIy4CHHBINA PE3YJIbTAT
1 COIIOCTABJIATH €r0 C YCIIOBUEM 3a/1a4H

4. Muoroyroabuuku (10 u)

MHOroyroapHuK. Belmykisie
MHOTOYT0JIbHUKH. [IpaBuiibHbIE
MHOTOYTOJIbHUKU. Teopema o cymme
YTJIOB BBITYKJIOTO MHOTOYTI'OJIbHUKA.
Teopema 0 CyMMe BHENIHUX YIJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA

PacriozHaBaTh MHOTOYTOJIbHUKHU, (POPMYIUPOBATH ONpe-
JICJIEHUE U TIPUBOIUTH IIPUMEPBI MHOTOYT OJIbHUKOB.

DopMyIHpPOBATH U I0KA3bIBATH TEOPEMY O CYMME YTJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA.

VccnenoBaTh CBOMCTBA MHOTOYTOJILHUKOB € IOMOIIBIO
KOMHBIOTepHI)IX nporpaMM.

Pemrats 3a7aun Ha JOKA3aTEeNbCTBO U BEIYHUCIICHHS. Mo-
eTMPOBATh YCIIOBHE 33]]a4H C TIOMOTIIBIO YePTEkKa UITH PU-
CYHKA, IPOBOJIUTH JOMOJHUTEIbHBIE IOCTPOCHUS B XO€E pe-
nieHus. THTepnpeTnpoBaTh NOJIYyYEHHBIA PE3YNIbTAT U COIO-
CTaBJISATh €TO C YCIIOBHEM 337a4d

5. Oxpy:kHOCTH U KPYT (20 4)

OKpyxXHOCTb U KpyrT. LlenTp, paauyc,
nmuameTp. Jlyra, xopaa. Cekrop,
cerMeHT. B3anmHoe pacnosioxenue nps-
MO M OKPYKHOCTH, IByX OKPY>KHOCTEH.
KacarenbHas 1 cexyias K OKpyHOCTH,
X CBOMCTBA.

BrincaHHble U ONIMCaHHbIE
MHOTOYT0JIbHUKU. OKpPYKHOCTb,
BIIMCaHHAsl B TPEYrOJIbHUK, U
OKpPYXHOCTb, OITICAHHAs OKOJIO
TpeyrojpHuka!l Teopemsl 0
CYyLIECTBOBaHUM OKPYKHOCTH,
BIIMCAaHHOM B TPEYroJbHUK, U
OKPY’KHOCTH, OITMCAaHHOM OKOJIO
TPEYrOJIbHUKA.

BrucanHble ¥ ONIMCaHHBIS OKPY’KHOCTHU
IIPaBHUJIbHOT'O MHOTOYT'OJIbHUKA.

(DOpMyJ'ILI JJI1 BBIYUCIICHUS CTOPOHBI

DopMyIHpoBaTh ONPEAETICHUS MOHATUH, CBI3aHHBIX C
OKPY>KHOCTBIO, CEKYIIEH 1 KacaTelbHOM K OKPYKHOCTH, yT-
7I0B, CBSI3aHHBIX C OKPYKHOCTBIO.

(DOPMYJ'II/IpOBaTB " 10Ka3bIBaTh TCOPEMBIL 00 yriax, CBA3aHHBIX
C OKPY’XHOCTBIO.

I/I306pa)KaTL, Ppaciio3HaBaThb U OIMUCbIBATh B3aMMHOC
PACIIOJIOKCHUC HpﬂMOfI " OKPYKHOCTH.

300pakath U (GOpMYIUPOBATH OINIPEICJIEHUS BIMCAHHBIX U
OIMCAHHBIX MHOTOYTOJIbHUKOB U TPEYTOJIbHUKOB; OK-
PYKXHOCTH, BIIMCAHHOW B TPEYTOJIbHUK, U OKPYKHOCTH, OIH -
CaHHOM OKOJIO TPEYTrOJIbHUKA.

CDOpMy.TII/IpOBaTL " I0Ka3bIBATh TCOPEMBI O BIIMCaHHOM U
OMHCAaHHOM OKPYXHOCTAX TPEYTrOJIbHUKA 1 MHOTOYT'OJIbHUKA.

ccrnenoBaThk CBOMCTBA KOH(I)I/IpraI_[I/II\/'I, CBsA3aHHBIX C OK-
PYKHOCTBIO, C TIOMOIIBIO KOMITBIOTCPHBIX IIPOTpaMM.

PemraTe 3agaun Ha MMOCTPOCHUC, NOKA3ATCIILCTBO U BbI-
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[IPAaBUJIBHOI'O MHOTI'OYTOJIbHUKA; paguyca
OKPYKHOCTH, BIIMCAHHOM B MPaBUJIbHBIN
MHOTI'OYTOJIBHUK; Pailyca OKPY>KHOCTH,
OIIMCAaHHOM OKOJIO IIPaBUJIBHOTO
MHOT'OYTOJIbHHKA

yucieHus. MoienupoBarh yCIOBHUE 3aa41 € IIOMOILBIO Yep-
TE)Ka WU PUCYHKA, IPOBOJUTH JOTIOJHUTEIbHBIE IOCTPOCHUS
B XOJI¢ pelIeHus. BriaensaTs Ha yepTexe KOHPUTyparuH,
HE00XO0IMMBIE JIJIsl IPOBEJICHHUSI 000CHOBAaHMM JIOTHYECKUX I1a-
roB pemeHus. IHTeprpeTupoBaTh MOIYy4eHHBIA pe3yibTaT U
COIIOCTABJIATH €0 C YCIOBUEM 3aJ1a4H.

6. 'eomeTpuyeckue npeodpazoBanus (234)

[Tonsatue o paBeHcTBe uryp. [lonsitue
NIBUOKEHMSI: OCEBasi U [IEHTpaJIbHAs
CUMMETPUH, MTapaJUIEIbHBIN IIEPEHOC,
rnoBopoT. [lonsTre o nogo6uu guryp u
FOMOTETHH

OOBACHATH U WILTIOCTPUPOBATH MOHATHUS paBeHCTBA (QUTYD,
no106ust. CTpoUTh paBHbIE U CHMMETPUYHBIE PUTYPBI,
BBITIOJIHATH MapajlielbHbIN EPEHOC U TOBOPOT.

l1cciemoBaTh CBOMCTBA ABMXKEHUN C TIOMOIIBIO KOMIBIO-
TEPHBIX TPOTPAMM.

BBIMOTHATE TPOEKTHI 10 TEMaM T€OMETPUUECKUX TIPE00-
[pa30BaHMI Ha IJIOCKOCTH.

7. IlocTpoeHus ¢ MOMOIUbLIO HUPKYJISA U JUHEHKH (5 1)

[TocTpoeHwHs C MOMOTIBIO UPKYIIS U
muHelikyu. OCHOBHBIC 3a1aYX Ha
[MOCTPOCHHUE: JICJICHUE OTPE3Ka MOTOoJIaM;
[MOCTPOCHUE yTiIa, PABHOTO JAHHOMY;
[MOCTPOCHUE TPEYTOJIbHUKA TT0 TPEM
CTOpOHAaM; IMOCTPOCHUE
[epIEHIUKYIISIPa K MPSIMOM; TOCTPOCHUE
OMCCEKTPUCHI YIIIa; JeJICHUE OTpe3Ka Ha
[1 paBHBIX YacTen

Pemate 3a1aun Ha TOCTPOEHUE C TIOMOIIBIO IIUPKYIIS U
JTMHEHKH.

HaxoIuTh YCIIOBUS CYIIIECTBOBAHUS PEIICHUS, BBIIOIHSTh
MOCTPOSHHUE TOYEK, HEOOXOAUMBIX JUISI TOCTPOCHHS HCKOMOH
(burypsl, 10Ka3bIBaTh, 9YTO OCTPOCHHAsS (HUrypa
YIIOBJICTBOPSICT YCIOBHSM 337a4uu (OTIPEICIISTh YHCIIO
pELICHHMIA 3a]]a4¥ TIPU KaXKJJOM BO3MOYKHOM BBIOOpE JIaHHBIX)

8. U3mepeHne reoMeTpuYeCKUX BeJIMYMH (254)

JlmuHa oTpeska. JlirHa JoMaHo.
[lepuMeTp MHOTOYrOJIbHUKA.

PaccTossHue OT TOUKH JI0 HpHMOﬁ.
Paccrosnue MCXKAY IIapaJlICIIbHBIMHA
IIPAMBIMUA.

JlTuHa OKPY>KHOCTH, YUCIIO SI; JUTMHA
TyT'M OKPYXHOCTH.

['pagycHas mepa yriaa, COOTBETCTBHE
MEX]ly BEJTMYMHOM LIEHTPAJIbHOTO Yria U
JUINHOM 1yTU OKPY>KHOCTH.

[ToHsTHE MIOMAAN MIOCKUX QUTYD.
PaBHOCOCTaBIIEHHBIE U PABHOBEJIHMKUE

OOBACHATH U WLTIOCTPUPOBATH MOHATHE TIEPUMETPA
MHOTOYTOJIbHUKA.

CDOpMy'J'II/IpOBaTL OIIPCACIICHUS PACCTOAHUA MCKIY TOYKaMU,
OT TOYKH JO HpﬂMOfI, MCKAY IMapaJUICJIIbHBIMU IIPSAMBIMH.

DopmynupoBaTh 1 00BSICHITH CBOWCTBA JUTMHBIL, TPalyCHON
MEpBbI yIiia, TUIOIAIH.

DopMyIMpOBATH COOTBETCTBUE MEKLy BEIMUYNHOM 1IEHT-
PaILHOTO yIJla ¥ JUIMHOM YT OKPY>KHOCTH.

OOBSACHATH U WIUTIOCTPUPOBATH IOHSATHUS PAaBHOBEIUKUX U
PaBHOCOCTABJIEHHBIX (PUTYD.

BriBouTh (popMysbl TUIOIAAECH IPIMOYTOIbHUKA, 11a-
pajuiesorpaMmma, TpeyrojbHHKa U TpaneluH, a Takxke (op-
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¢urypsr. [Tnomans npsMOyroabHUKA.
[tomaau nmapasienorpamma,
TPEYrOJbHUKA U Tpaneuuu (OCHOBHbIE
(opmyibl). @OpMyITbI, BEIPAXKAIOLINE
[J10111a/1b TPEYTOJIbHUKA YEpE3 JBE
CTOPOHBI ¥ YTOJI MEXAY HUMU; Yepe3
[epUMETpP U PaauyC BIUCAHHOMN
oKpyxHOCTH; hopmyna ['epona.

[ tomaae MHOroyroiasHauka. [lmomans
Kpyra ¥ IUIOIa b CEKTOpa.
CooTHOIIEHHE MEXTY TIOIIAISIMU
MoJ00HBIX (pUryp.

MYy, BBIPAKaIOIIYIO ILUIOLAAb TPEYroJbHUKA YePe3 JBE CTO-
[POHBI ¥ YTOJ1 MEXKIY HUMU, JUIMHY OKPY>KHOCTH, IIOLIAb

Kpyra.

HaXOI[I/ITI) mjaonrazib MHOTOYIrOJIbHUKA pa36I/I€HI/I€M Ha
TPCYTOJIbHUKH 1 YCTBIPCXYTIOJIbHUKU.

OOBACHATH U WILTIOCTPUPOBATH OTHOILLIEHUE IIOLIAAEH
10I00HBIX (hUTyp.

PemaTh 3a7aun Ha BHIYKMCIICHUE JIMHEHHBIX BEJIUYUH, Ipa-
TyCHOM Mepbl yriia U IJIOIAaAe TPEeYroJbHUKOB, YEThIpEX-
YTOJIbHUKOB U MHOTOYT'OJIbHUKOB, JIJTUHBI OKPY>KHOCTH U I1JI0-
miaau kpyra. Onupasice Ha JaHHbIE YCIOBHS 33/1a4H, HAXOIUTh
BO3MOYKHOCTH IPUMEHEHHS] HEOOXO0AUMBIX (POpMyII,
npeoOpa3zoBbIBaTh GopMysbl. Micnosb30BaTh (GOpMyIIbl ISt
000CHOBaHMSI JOKA3aTENbHbBIX PACCYKJICHUI B XO/I€ pEIICHHUS.
W HTeprpeTHpoBaTh MOTYYEHHBIN pe3ylbTaT U COMOCTABIIATh
€ro C yCJIOBHEM 33/1a4H -

9. Koopaunarsl (104)

JlekapToBa KOOpAMHATA Ha IJIOCKOCTH.

YpaBHeHue npsimoil. Koopamnatel
cepeanHbl oTpe3ka. Dopmyna
PACCTOSIHUSA MEXIY IBYMS TOUYKaMU
[JIOCKOCTU. YpaBHEHUE OKPYKHOCTH

OOBACHATD U WLTIOCTPUPOBATH MOHATHE IEKAPTOBON CUCTEMBI
KOOpIUHAT.

BbIBOAUTH U UCTIOIB30BaTh POPMYIIBI KOOPIUHAT CEPEIUHBI
OTpe3Ka, PACCTOSHUS MEXTy ABYMsI TOUKaMU TUIOCKOCTH,
YpaBHEHUS MPSIMON U OKPY>KHOCTH.

BEITOIHATE IIPOCKTHI I1I0 TEMaM HCIIOJIb30BaHUsA KOOPAN-
HAaTHOI'O METOJa IIpu PCIICHUH 3aaa4 Ha BbIYUCICHUA U 10~
Ka3aTCJIbCTBa

10. Bextopsi (104)

Bekrtop. JlmnHa (Mo1yb) BEKTOpA.
PaBencTBO BekTOopoB. KominHeapHbie
BekTopbl. KoopauHatel BekTopa. YM-
HOKEHHE BEKTOPa Ha YHCII0, CyMMa

BCKTOPOB, Pa3JIOKCHNUEC BEKTOPA 110 IBYM

HCKOJIJIMHCAPHBIM BCKTOPAM. Yron
MCIKY BEKTOpaMHU. CKaJ'IHpHOC
IIPONU3BCACHUC BEKTOPOB

DopMyIHPOBATH OTPEACTICHUS U UIUTFOCTPUPOBATH OHSITHS
BEKTOPA, JUIMHBI (MO1YJIs1) BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.

BbIaucnaTe ATMHY U KOOPAMHATHI BEKTOPA.
HaxoauTh yroa Mexay BEKTOpaMHu.
BEINOIHATE Onepanuy HaJl BEKTOPaMHU.

BBITTOTHSTH IPOCKTHI I10 TEMaM HCIIOJIE30BAHUSA BEKTOPHOI'O
MCTOIA IpU PCHICHUH 3a/1a4 Ha BBIYUCIICHUS U JOKA3aTCIILCTBA
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AJITEBPA 7 kanacc (1054acoB)

MaremaTuueckuii 13bIK. MaTemaTuueckasi MojaeJb (13 4)

YucnoBele u anreOpandeckue BbipakeHusa. [lepemennas. Jlomyctumoe 3HaueHHE
nepeMeHHor. Henmomyctumoe 3HadueHue nepeMeHHou. llepBeie mpencraBieHus o
MaTEMaTUYECKOM SI3bIKE U O MAaTeMaTH4YECKOW MOJAENU. JIMHEWHbIE ypaBHEHUS C
OJIHOM IIEPEMEHHOM.

JluHeliHble ypaBHEHHS KAaK MAaTEMaTUYECKHE MOJEINA PEANbHBIX CUTYAIUM.
KoopaunaTtHas npsimasi, BUJIbl MPOMEKYTKOB Ha HEW.

JIuneiinasa pynxuus (114)

KoopaunatHas miaocKoCTb. AJNTOPUTM OTBICKAHHMS KOOPJAUHAT TOYKHU. AJTOPUTM
noctpoeHust Toukd M (a; b) B mpsIMOYToIbHOM CUCTEME KOOPINHAT.

JIuHeliHOE ypaBHEHHE C ABYMs MepeMeHHbIMU. Pemenue ypaBHeHus ax + by + ¢ =
0. 'paduk ypaBHEHUS. AJITOPUTM MOCTPOCHUS rpaduka ypaBHeHHs ax +hy + ¢ =
0.

Jlunetinas  ¢ynkuus. HesaBucumas mnepemeHHas (apryMeHTt). 3aBuUcHMas
nepemenHas. ['paduk nmuneitHon ¢yukiuu. Hanbomnpiiee 1 HauMeHbIlee 3HaYCHUS
TUHEWHOUW (YHKIIMUM Ha 3aJaHHOM TMpOMExXyTke. Bospactanume u yObiBaHuUE
JTUHEHHOW QyHKIIUU.

Jluneitnas pynkuus y = Kx u ee rpaduk.

B3anmHoe pacnosnoxeHue rpaguKkoB JUHEHHBIX (PYHKIIHA.

CucrteMbl IBYX JIMHEHHBIX YPABHEHHH € IByMA nepeMeHHbIMHU (164)

Cuctema ypaBHeHmi. PemieHue cucteMbl ypaBHeHHH. ['paduyeckuii meron
pelIeHHs] CHUCTeMbl ypaBHeHHM. Meroa mojcTtaHoBKA. MeTton anredpandeckoro
CJIOKEHUS.

Cuctembl JByX JIMHEWHBIX ypaBHEHHM C JBYMs TE€PEMEHHBIMH  Kak
MaTeMaTHYECKUE MOJICH PEATbHBIX CUTYAIUi (TEKCTOBBIC 3a/1a4H ).

CreneHb ¢ HATYPAJIbHBIM MOKa3aTeJsieM (6 4)

Crenenb. OcHoBanue cterneHu. Ilokazarenb creneHu. CBOWCTBAa CTENEHU C
HaTypaJbHBIM II0OKAa3aTeJieM. YMHOXEHUE U JEJICHUE CTENEHEW C OJMHAKOBBIMU
noka3ateisiMi. CTEeneHb ¢ HyJIEBbIM [TOKA3aTENIEM.

OpHowiensl. Onepanuu Hax OAHOYIeHAMU (8 1)

Onnownen. Koadpdunument ognowrena. CtaHaapTHeIN BU ogHOoWIeHa. [1o100HbIC
OJTHOYJICHBL.

CnoxeHue OIHOYJICHOB. YMHOXXEHUE OJHOUWIEHOB. Bo3BeneHue oaHOUYIEHA B
HaTypaJbHYIO CTENEHb. /[eleHne 0qHOWIeHa Ha OTHOUYJIEH.

MHuoro4ieHnbl. ApudpmMeTnyecKue onepaunu HaJaQ MHOrowieHamu(154)
Muorounen. Unensl mHorowieHa. JIgywien. Tpexunen. IlpuBenenune mnogoOHbIX
YIeHOB MHOTOwiIeHa. CTaHAapTHBINA BUJI MHOTOWJICHA.

CnoxeHue W BbIYUTAHUE MHOTOWICHOB. YMHOKEHHE MHOTOWIEHAa Ha OJHOYJIEH.
YMHOKEHNE MHOTOYJICHAa HA MHOTOYJIEH.

KBagpar cymMmbl U kBajapar pasHocTd. PasHocTh kBajpaToB. PazHoCTh KyOOB U
cymma KyOoB.

JleneHre MHOTOWIEHa Ha OJTHOYJIEH.

Pa3jio:keHue MHOTO4J1€HOB HA MHOKUTEJIH (18 1)
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Brinecenue obuiero MHoxkutens 3a ckoOku. Croco0 rpynnupoBkd. Pasnoxenue
MHOTOWJIEHa Ha MHOXMHTEIU C MOMOULIBI0 (POPMYJ COKPAIIEHHOI'O YMHOXEHUS,
KOMOMHAIMU Pa3IUYHbIX IPUEMOB. MeTo/1 BbIACIECHHS OJTHOTO KBapaTa.
[Tonsitue anredpanyeckoit qpodu. CokparnieHue aaredpandeckoit Apoou.
ToxnaecTBo. ToxnaecTBeHHO paBHBIE BBIPAKEHUS. ToxnecTBeHHbIE
npeoOpa3oBaHusl.

Oyukuusa y =x2 (9 9)

OyHKIMA y = X2, ee cBoiicTBa U rpaduk. yHKUUA y = -X2, ee CBOICTBa U rpaduK.
I'padrueckoe penieHre ypaBHEHUM.

Kycounas ¢pynkuus. Urenue rpaduka ynkuun. Odnacts onpeneneHus QyHKIUH.
[lepBoe npeacraBiaeHue o HenpepbIBHBIX GyHKIMSIX. Touka paspbiBa. Pa3bsicHeHue
cmbicia 3anmucu y = f(X). @yHKInoHaIbHAsE CHMBOJIHKA.

Teopusi BeposiTHOCTH, 00001IaK01Iee TIOBTOpeHHe (9 1)

I'EOMETPUS 7 knacc (70 yacoB)

HauauabHble reoMeTpuueckue ceeaeHus (11 yacon)

[IpocTeiimue reomerpuyeckue (QGUTYphI: TIpsMasi, TOYKA, OTPE30K, Jy4, YroJ.
[TonsiTue paBeHcTBa reomerpudeckux ¢uryp. CpaBHEHHE OTPE3KOB U YIJIOB.
N3mepenne oTpe3koB, JAjIMHA OTpe3ka. M3mMepeHue yrioB, rpajycHas mepa yria.
CmexHbIe M BEpTUKaIbHbBIC YIJIbL, UX CBOMCTBA. [leprneHaAuKyIsIpHbIE TPSIMBIE.
OcHOBHasi 1elb — CHUCTEMATU3UPOBATh 3HAHUSA, YYalIUXCSA O MPOCTEHUIIUX
reOMETPUYECKUX (PUTypax U UX CBOMCTBAX; BBECTU MOHSITHUE PaBEHCTBA (UTYD.

B JAHHOM TEME€ BBOJSITCS OCHOBHBIE T'€OMETPUYECKHE TOHSATUS U CBOWCTBA
NPOCTEHIINX TEeOMETPUUECKHX (UTyp HAa OCHOBE HATJSIHBIX MPEIACTABICHUM,
ydalniuxcsi myTeM 0o0OOIIEeHHs] OUYEBHUJIHBIX HIJIM M3BECTHBIX M3 Kypca MaTeMaTUKH
1—6 kmaccoB reometpuueckux (paxtos. [loHsATHE aKCHOMBI HAa HayaJIbHOM JTarie
oOydeHHs] HE BBOJUTCS, U CaMHU aKCHUOMBbI He (OPMYIHPYIOTCS B SIBHOM BUJIE.
HeoOxonumble MCXOAHBIE TOJOKEHUS, HA OCHOBE KOTOPBIX M3Y4alOTCS CBOMCTBA
reOMETpUYECKUX (PUryp, mpuBOAsITCS B onucareiabHoi popme. [TpuHIMIHATBHBIM
MOMEHTOM JIaHHOW TE€MBI SIBJISIETCS BBEJICHUE MOHATUS PABEHCTBA T€OMETPUUYECKUX
¢uryp Ha OCHOBE HATJSTHOTO TMOHATHA HalokeHus. OmpeseeHHOe BHUMAaHUE
JOJKHO YIEIATHCA NPAKTUYECKUM ITPUIIOKECHUSAM I'€OMETPUUECKUX TTOHATHHM.
Tpeyroabuuxku (18 yacos)

Tpeyronpauk. [Ipu3Haku paBeHCTBa TPEYTrOJBbHUKOB. llepneHaukynsp K npsmon.
Menuanbel, OHCCEKTpUCHI W BBICOTHI  TPEYrojbHUKA. PaBHOOEIpEHHBIH
TPEYroJIbHUK W €ro CBOMCTBAa. 3aJjayd Ha IMOCTPOCHHUE C MOMOUIBIO LHUPKYJIS U
JINHEWKHU.

OcHOBHas 11e1b — BBECTH MOHSTHUE TEOPEMBI; BbIpaOOTATh YMEHHE OKa3bIBaTh
PAaBEHCTBO TPEYrOJIBHHUKOB C IOMOIIBIO M3YYEHHBIX ITPU3HAKOB;, BBECTH HOBBIU
KJIACC 3a71a4 — Ha MTOCTPOEHUE C TOMOUIBIO [IUPKYJIS U JINHEUKHU.

[Ipu3Haku paBeHCTBa TPEYTrOJILHUKOB SIBISIOTCSI OCHOBHBIM pabO4YUM amnmnapaTom
BCEro Kypca reoMmeTpu. JlokazatenbCcTBO OOMBIIEH YaCTHU TEOPEM Kypca U TakKe
pELICHUE MHOTMX 3aJad MPOBOJAMTCSA IO CIEAYIOUIEH CXEME: IMOWCK PaBHBIX
TPEYTOJILHUKOB — OOOCHOBaHUE MX PABEHCTBA C MOMOIIBIO KAKOTO-TO MPU3HAKA
— CJEACTBHS, BBITCKAIOIIME U3 PAaBEHCTBA TPEYTOJbHUKOB. lIpuMeHeHune
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MPU3HAKOB PABEHCTBA TPEYTOJbHUKOB IMPHU PEUICHUU 337a4 JA€T BO3MOYKHOCTH
MOCTENEHHO HAaKaIlIMBaTh OMBIT MPOBEACHUS JTOKA3aTENbHBIX paccyxkjaeHui. Ha
HAYaJIbHOM 3Tare U3Y4YCHUS U MPUMEHEHUS MPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB
1enecoo0pa3Ho UCIOJIb30BATh 3aJJa4l C TOTOBBIMU YEPTEHKAMU.

IHapanuenbHbie npsameble (12 yacoB)

[Ipr3Haky napamiebHOCTU NPSIMBIX. AKCHOMA MapaJUIeIbHBIX NpsiMbIX. CBOKCTBA
MapajiIEIbHbIX MPSAMBIX.

OcHOBHasg 1€1b — BBECTH OJIHO W3 BAXHEWUIIMX TMOHATHUM — TOHSTHE
napajuieNibHBIX TPSMBIX; JaTh TI€pBOE TMpEJCTaBlIeHHE 00 aKkcuoMax U
AKCMOMAaTHYE€CKOM METOJIC B TECOMETPUU; BBECTU AKCUOMY MapajlieNIbHBIX OPSIMbIX.
[Ipu3Hakyn © CBOWCTBA mMapauICIbHBIX TIPSAMBIX, CBSA3AaHHBIE C YIJIAMHU,
00pa3oBaHHBIMU TPHU MEPECCUCHUH ABYX MPSIMBIX CEKYIIEH (HAKpeCT JIeKAIUMH,
OJIHOCTOPOHHUMH, COOTBETCTBEHHBIMH), HIUPOKO MCHOJB3YIOTCS B JajdbHEUIIEM
IpU U3YYEHUU YEThIPEXYTOJIbHUKOB, MOJOOHBIX TPEYTrOJIBHUKOB, MPU PEIICHUU
3a7a4, a TAKKE€ B Kypce CTEPEOMETPUH.

CooTHOUIEHUS MY CTOPOHAMM M YIJIAMHM TPEYroJbHuKa (20 yacoB)

Cymma yrioB TpeyrojibHuka.  COOTHONIIEHHWE MEXJIYy CTOPOHAMHMM yTJIaMu
TpeyrojibHuka. HepaBeHCTBO TpeyronbHuKa. [IpsiMOyrosibHbIE TPEYTOJbHUKH, UX
CBOICTBA W MPU3HAKU PaBEHCTBA. PaccTosiHue OT TOYKM 10 npsaAmoil. PaccrosHue
MEXYy MapajuieiIbHBIMU TpsAMBIMU. llocTpoeHue TpeyrojibHUKa 1O TPeEM
AJIEMEHTaM.

OcHOBHasi 1elb — pacCMOTPETh HOBBIE WHTEPECHBIE M Ba)XXHbIE CBOWCTBA
TPEYTrOJIbHUKOB.

B nmanHOM Teme JOKa3pIBaeTCA OJHA M3 BAXKHEHIIUX TEOPEM TIE€OMETPUA —
TEOpeMa O CyMMeE YIJIOB TpeyroibHuka. OHa MO3BOJISIET JaTh KIACCU(DUKAIUIO
TPEYTroJbHUKOB MO yriaM (OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIN, TYNOYTOJIbHbBIN), a
TaKX€ YCTaHOBUTH HEKOTOPBIE CBOWCTBA U MPU3HAKU PABEHCTBA MPSIMOYTOJBHBIX
TPEYTOJIbHUKOB.

[ToHATHE pacCTOSHUSA MEXJIy NapajuIeIbHBIMU MPSAMBIMHA BBOJMTCS Ha OCHOBE
JNOKA3aHHOM IPEIBAPUTEIBHO TEOPEMBI O TOM, UYTO BCE TOYKM KaXIOM W3 JBYX
MapajuieNIbHbIX MPSMbBIX PABHOYAAIEHBI OT APYrol MpsMON. DTO MOHSITUE UTPAET
BAXKHYIO POJIb, B YACTHOCTH MCIOJIB3YETCS B 3a/1a4aX HA MOCTPOCHUE.

[Ipn pemrenuun 3ama4 Ha MOCTPOEHUE B 7 KIIACCE CIEAYET OTPAHUYMUTHCS TOJIBKO
BHITIOJITHEHUEM U OIMCAaHWEM TIOCTPOCHUS HCKOMOW ¢urypel. B oTaenpHBIX
CIy4dasiX MOXHO TIPOBECTH YCTHO aHAJIU3 M JOKA3aTEJIbCTBO, a 3JIJIEMEHTHI
WCCIIEIOBAHUS JIOJDKHBI IPUCYTCTBOBATh JIMIIb TOTAA, KOTJa 3TO OrOBOPEHO
YCJIOBHEM 3a/1a4H.

IToBTOpenue. Pemenue 3axa4 (9 4.)

OcHoBHast menb. [loBTOpUTH, 3aKkpenuTh ©W 0000mMHUTH OCHOBHBIE 3YH,
MOJy4YEHHBIE B 7 KJ1acce.

AJIT'EBPA 8 kinacc (105 gaca)

Aaredpanyeckue apoou (21 v)

[lonsitue anrebpanueckoit npodbu. OCHOBHOE CBOMCTBO aireOpanyeckoi ApoOwu.
Cokpaiienue anredOpandeckux apooeil.
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CrnoxeHue U BBIYMTAHHUE alreOpanyecKux Apooeil.

YMHOXEHUE U JeNieHne anredpanudeckux npoodeil. Bo3Benenue anredpanueckoit
IpoOU B CTETICHb.

PannonaneHOe BhIpakeHue. PannoHanpHOE ypaBHeHHE. PemeHne panuoHalbHBIX
ypaBHEHHM (TIepBbIe NPECTABICHU).

CreneHp ¢ OTPULIATENBHBIM LEIBIM MTOKA3aTEIEM.

DYyHKIUA y = VX. CBoiicTBa KBaJApaTHOro kopHs (18 4)

Paunonanbnbie yncna. [IoHsTHE KBaIpaTHOTO KOPHS U3 HEOTPULIATEIBHOTO YUCJIA.
HppannronanpHbie yncia. MHOXKECTBO NEHCTBUTEIBHBIX YUCEIL.

Oynkups y =\X, ee cBoiictBa M rpaduk. Beimykitocts (yHKmmn. O6GIacTh
3HaUYEHUN (DYHKIIUH.

CaolicTBa KBaApaTHbIX KoOpHeH. IlpeoOpasoBaHue BbIpaXeHUH, COAEPKALIUX
ONEPALUIO U3BJICYEHUS KBaJpaTHOT O KOPHSI. OcBoboxaeHue oT
UppALMOHAIIBHOCTH B 3HaMeHarene JpoOu. Mopayib AEHCTBUTENBHOIO YHCHA.
I'padux dpynkuu y = | X | . ®opmyna VX2 = | X | :

KBaaparnunas ¢pynknus. ®ynkuus y = k/X (18 u)

OyHkIMs y = ax2, ee rpad vk, CBOWCTBA.

®yuxkmus y = k/X, ee coiictBa, rpaduk. ['unepbona. AcumnroTa.

[Toctpoenue rpadukoB ¢yukiuit y = f(x+l), y= f(x)+m, y =f (x+)+m, y = - f(x),
10 U3BeCTHOMY Tpaduky pyHkimu y =f(X).

Ksanpathsiii Tpexuinen. Kagpatuunas GyHkius, ee cBoiicta u rpaduk. [lonsrue
orpanndeHHor QyHkiuu. [loctpoeHne u ureHue rpadMKkoB KyCOUHBIX (DYHKIIHH,
cocTaBIeHHbIX u3 QyHkumit Y =C, y = kx+m, y =k/X, y = ax2 +bx +c, y =Vx, y =
| x|

['paduueckoe penieHre KBapaTHBIX YpaBHEHUIA.

KBaapartHbie ypaBuenus (21 u)

KBagpaTtHoe ypaBHeHue. [IpuBeaeHHoe (HE MpUBEAEHHOE) KBaAPAaTHOE YPABHEHHUE.
[TonHoe (HemosiHOE) KBaApaTHOE ypaBHeHUE. KopeHb KBaJpaTHOTO ypaBHEHUS.
Pemienrie KBaAgpaTHOrO ypaBHEHHS METOAOM pAa3JIOKEHUsT Ha MHOMXKUTEIH,
METOJO0M BBIJICJICHHS TTOJIHOTO KBAIpaTa.

Juckpumunant. DopMysnbl KOpPHEW KBaApaTHOro ypasHeHus. [lapamerp.
VYpaBHeHUe ¢ mapamMeTpoM (HadallbHbIE MIPEICTABIICHHUS).

ANropuT™M penieHus pPaLMOHAJIBHOIO YpaBHEHMs. bBuKBanpaTHOEe ypaBHEHHE.
Merto BBeIeHUSI HOBOU IEPEMEHHOM.

PanronanbHble ypaBHEHUS KaK MaTEMAaTHYECKUE MOJIEIIN PEAJIBHBIX CUTYalU.
YactHele caydyan GopMysibl KOpHEN KBaIpaTHOIO ypaBHEHUSI.

Teopema Buera. Pa3noxxeHue KBajpaTHOTO TPEXUIEHA HA JIMHEWHBIE MHOXKHUTEIIH.
HppaunonansHoe ypaBHeHHE. MeTo BO3BEIEHUS B KBaJgpar.

Hepasencrna (15 4)

CBoOliCTBA YUCIIOBBIX HEPABEHCTB.

HepaBeHcTBO ¢ mepemeHHOW. PemieHue HEpaBEeHCTB C INEepeMEeHHOW. JIMHelHoe
HEpaBeHCTBO. PaBHOcCHIIbHBIE HepaBeHCTBA. PaBHOCHIIBHOE MpeoOpa3oBaHUe
HEPABEHCTBA.

KBaapatHoe HEpaBeHCTBO. AJITOPUTM PEILLIEHUs KBAJAPATHOIO HEPABEHCTBA.
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Bozpacraromas ¢ynkuusa. YObBaromas ¢ynkuusa. MccnepoBanue (yHKUMA Ha
MOHOTOHHOCTH (C UCTIOJIB30BAaHHUEM CBOWCTB YHCIIOBBIX HEPABEHCTB).
[Tpubnm>xeHHbIe 3HAUCHUS JEHCTBUTEIBHBIX YHCEN, MOTPEITHOCTh MPUOIIKEHUS,
npUOIIKEHUE TI0 HEOCTATKy U U30BITKY. CTaHAapTHBIN BU YUCIA.

Teopus BeposiTHOcTH. O000mIat01Iee MOBTOpeHue (12 u)

I'EOMETPHSI 8 kinacc (70 wacoB)

YeruipexyrojabHuku (14 yacos)

MHOroyroJIbHUK, BBIMTYKJIbIA MHOTOYTOJIbHUK, YETHIPEXYT OJIbHUK.
[Tapamnenorpamm, ero cBoiictBa u mpusHaku. Tpaneuus. [IpsMoyroiasHuk, poMO,
KBaJpaT, ux cBoiicTBa. OceBasi U LIEHTpaJIbHAsl CHMMETPHUH.

OcHOBHas 1eJb — U3YYUTh HaubOoJiee Ba)KHbIE BUJIBI YETHIPEXYTOJbHUKOB —
napajieiorpaMM, — NPSIMOYTOJbHHMK, poMO,  KBaapar, Tpamenur;  JaTh
npejacTaBieHue o purypax, 001aIaromux 0CEBON WM IIEHTPAITLHON CUMMETPUECH.
JlokazaTenbcTBa OOJIBIIMHCTBA TEOPEM JAHHOW TEMBI M PEIICHHS MHOTHX 3ajad
MPOBOASTCS C TOMOIIBIO MMPU3HAKOB PABEHCTBA TPEYTOJBHUKOB, MO3TOMY MOJIE3HO
WX TOBTOPUTH B HaUaJle U3YYEHUS TEMBI.

OceBas ¥ LIEHTpajdbHass CUMMETPHUH BBOJSITCS HE KaK MpeoOpa3oBaHKE MIOCKOCTH,
a KaKk CBOHCTBa TIeOMETPUYECKHX (PUTYp, B YACTHOCTH YETHIPEXYTOJIbHUKOB.
PaccMoTpeHne 3TuX NOHATUI KakK ABUKEHUH IJIOCKOCTH COCTOUTCS B 9 Kitacce.
Ilnomanas (14 yacoB)

[lonsitue TUIOLIAAH MHOTOYTOJIbHHUKA. [Tnomaan MPsIMOYTOJIbHUKA,
napajuiesiorpaMma, TpeyrojibHUKa, Tpaneuud. Teopema [udaropa.
OcHOBHasi 1LeTb — pacCIIUPUTh M YrAyOWUTh TMONy4YeHHble B 5—6 Kiaccax

IpeACTaBICHUA, YJaIIUuXCsd 00 M3MEPEHHH WM BBIUMUCICHHUM ILIOIIACH; BHIBECTH
dbopmynbl  TUIOMIAACH MPSMOYTOJbHHKA, TapajuiejiorpaMma, TPEyrojbHHUKA,
Tpamneluu; 10Ka3aTh OJHY U3 IJIaBHBIX TeOpeM reoMeTpun — Teopemy [ludaropa.
BriBost popMys1 411 BEIYUCIICHUS TIONIAACH TPAMOYToIbHUKA, TTapaiesiorpaMma,
TpEyroJibHUKa, Tpaneluyu OCHOBBIBAETCS Ha JIBYX OCHOBHBIX CBOMCTBAX ILJIOIIACH,
KOTOpBbIE MPUHUMAIOTCS HMCXOJS W3 HArJISIHBIX MPEACTaBICHUN, a TakkKe Ha
dbopmysie TIomaaM KBajapaTa, 000CHOBaHHUE KOTOPOM HE SBIIETCS 00s3aTeIIbHBIM
JUTSL yYaIUXCS.

HeTrpanuumonHo# s MIKOIBHOTO Kypca SBISETCS TeopemMa 00 OTHOIICHHH
IJIOIIA/IE TPEYroJIbHUKOB, HMEIMHUX N0 paBHOMY yriay. OHa MO3BOJISIET B
JaNbHEHIIIEM JaTh MPOCTOE OKA3aTEIbCTBO MPU3HAKOB MOJ00US TPEYTOJIHHUKOB.
B sTOoM cocToMT OIHO W3 MPEUMYIIECTB, OOYCIIOBJICHHBIX PAHHUM BBEICHHEM
MTOHATUS TUTOLIA/N.

JlokazaTenbcTBO Teopembl Ilndaropa ocHOBBIBaeTCS Ha CBOMCTBAxX IUIOIIAJCH U
dbopMymax mis mIomaned KBaapaTa M MPSIMOYTONbHUKA. JlOKa3bIBaeTCS TaKxKe
TeopeMa, obpatHast Teopeme [Tudaropa.

IHoxoOubIe TpeyroabHuku (19 yacos)

[TogoOuble TpeyronbHukU. llpu3Haku mnomoOusi TpeyrodbHHUKOB. IlpuMeneHue
moAoOusl K 10Ka3aTelbCTBY TEOPEM U pelieHuto 3a1a4y. CUHYC, KOCUHYC U TaHT€HC
OCTPOrO yIJIa IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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OcHOBHas 1eJIb — BBECTH MOHSTHE MOJOOHBIX TPEYTrOJIbHUKOB; PACCMOTPETh
MIPU3HAKUA TOJI00USI TPEYroJIbHUKOB M UX MPUMEHEHHUS; CJeiaTh MEpPBbIA IIar B
OCBOCHHH YYAIIUMUCS TPUTOHOMETPUUECKOTO allapara TeOMETPUHU.

OmnpeneneHue MoAOOHBIX TPEYTOJBbHUKOB Ja€TCSl HE Ha OCHOBE NpeoOpa3oBaHUs
nmoAgoOusi, a uepe3 PaBEHCTBO YIJOB U MPOMOPIHUOHAIBHOCTh CXOJCTBEHHBIX
CTOPOH.

[Ipu3zHaku Mmogo0usT TPEYrOJLHUKOB JOKA3bIBAIOTCS C TMOMOIIBIO TEOPEeMbl 00
OTHOIIIEHUH TUIOMIAIEH TPEYTOJbHUKOB, UMEIOLIUX 110 PABHOMY YTIy.

Ha ocHoBe mnpu3HakoB moa00Ms JOKa3bIBA€TCS TEOpeMa O CPEIHEW JUHUU
TPEYroJIbHUKa, YTBEPXKICHUE O TOYKE MEPECEUCHUs] MEAUAH TPEYroJIbHUKA, a
TaKXE€ JIBa YTBEPXKACHUA O MPOMOPIUOHAIBHBIX OTPE3KaxX B MPSAMOYTOJIHLHOM
TpeyroibHuke. Jlaercs mpeicTaBieHHEe O METOJe TMoa00us B 3ajJadax Ha
MOCTPOCHHUE.

B 3akitoueHne Tembl BBOJATCS 3JIEMEHTbl TPUTOHOMETPUM — CUHYC, KOCUHYC U
TAHT'€HC OCTPOTO yTIJIa MPSIMOYTOJIbHOTO TPEYTOJIbHUKA.

OxpyxHoCcTb (16 4acoB)

B3anmHoe pacnosioxkeHue npsiMoi U okpy>kHocTu. KacarenbHas K OKpY>KHOCTH, €€
CBOWCTBO W npu3HaK. LleHTpanbHble U BIHUCAHHBIE YIJIbl. UeTblpe 3aMedaTebHbIC
TOYKH TPEYrojbHUKA. BriricaHHas U onucaHHasi OKPY>KHOCTH.

OcHOBHasi 1eJIb — PACIHIMPUTH CBEACHUS 00 OKPYKHOCTH, TIOJYYCHHBIC
ydanuMucsa B 7 Kilacce; U3yYUTh HOBBbIE (DaKThI, CBSA3aHHBIE C OKPY>KHOCTHIO;
MO3HAKOMUTH YYAIINXCS C YETBIPbMSI 3aMeYaTeIbHBIMA TOYKAMU TPEYTOJIbHUKA.

B nanHO#l TeMe BBOOWUTCS MHOIO HOBBIX NOHSTUH M paccMaTPUBAETCS MHOIO
YTBEPKACHUMN, CBSI3aHHBIX C OKPYKHOCTBIO. JIs1 MX YCBOEHHS ClEAYyeT YAEIHUTh
00JIBIII0€ BHUMAHKE PEUICHUIO 3a/1a4.

VYTBepkIeHUsT O TOYKE TMepeceyeHusi ONCCEKTPUC TPEYroJbHUKa W TOYKE
NEPECEUYEHUsI CEPEAUHHBIX NEPHEHAUKYISIPOB K CTOPOHAM TPEYroJbHUKA
BBIBOJIATCS KaK CIEICTBUS W3 TEOPEM O CBOMCTBaX OUCCEKTPUCHI yria W
CEpPEANHHOTO MEPIEHINKYIISIpa K OTpe3Ky. Teopema 0 TOUKE NMEpPEceYeHus: BbICOT
TpEeyroibHUKA (MU UX MPOAOJIKEHHI) TOKA3bIBAETCS C TOMOILBIO YTBEPKICHHUS O
TOYKE MEPECECUCHUS CEPEIUHHBIX NIEPIEHIUKYIISPOB.

Hapsiny ¢ Teopemamu 006 OKpY>KHOCTSIX, BIIMCAHHON B TPEYTOJbHUK U OMHCAHHOU
OKOJIO HETO, PacCMaTPUBAIOTCSI CBOMCTBO CTOPOH OIMCAHHOI'O YETHIPEXYIOJIbHUKA
Y CBOMCTBO YIJIOB BIMCAHHOTO YETHIPEXYTOJIbHUKA.

IToBTOpenue. Pemenune 3ana4 (74acos)

OcHoBHast menb. [loBTOpUTH, 3aKpenuTh ©W 0000mMHUTH OCHOBHBIE 3YH,
MOJy4YEHHBIE B 8 KI1acce.

AJITEBPA 9 kiacc (102 yaca)

PanuoHa/JibHbIe HEPABEHCTBA U UX cUcTEMBI (16 1)

Jlunelinple W KBaJpaTHblE HepaBeHCTBAa  (moBTopeHue). ParnmonanbHOe
HEpPABEHCTBO. METOI NHTEPBAJIOB.

MHokecTBa U onepauyu HajJ HUMH.

Cucrema HepaBeHCTB. PellieHne crucTeMbl HEPABEHCTB.

Cucrembl ypasHenui (15 v)
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PanronanbHOE ypaBHEHHE C IByMsl IEpEMEHHBIMU. Perienue ypaBHeHUs p(X; y) =
0. PaBHOCHUIIbHBIE ypaBHEHMs ¢ AByMs nepemeHHbiMH. Dopmyna paccTosHus
MEXAY JIByMsl TOYKaMHU KOOPAMHATHOW MIIOCKOCTH. I'paduk ypaBHeHus (X - a)2+
(y -b)2 =r2. Cucrema ypaBHeHHII C NIByMs INEpeMEHHBbIMU. PerieHue cHCTeMbl
ypaBHeHMi. HepaBeHCTBa 1 cCTEMbl HEPABEHCTB € JBYMs IEPEMEHHBIMHU.
MeTonbl pelieHHsl CUCTEM YpaBHEHHMM (METOJ MOACTAHOBKH, alredpanyeckoro
CJIOEHUS, BBEJICHUSI HOBBIX NTEPEMEHHBIX). PABHOCUMIIBHOCTD CUCTEM YpaBHEHUH.
CucreMbl ypaBHEHHI KaKk MaTeMaTUYECKUE MOJIENH PEabHbIX CUTYaLIUM.
YucuaoBbie pyHKIUH (25 1)

Oyukius. HeszaBucumass mnepeMeHHasd. 3aBucumas nepemeHHas. (O06nacTb
onpenenenus pyHkuuu. EctecTBeHHas obnacts onpeneneHus ¢pyHkuuu. O6macTh
3HaUYEHUN (DYHKIIUH.

CnocoObl  3amanust (PyHKIMKM (QHATUTHYECKUW, Trpaduueckuid, TaOIUYHBIN,
CJIOBECHBIN ).

CaoiicTBa QyHKIMI (MOHOTOHHOCTbH, OTPAHUYEHHOCTD, BBIMTYKJIOCTh, HAMOOJIbIIIECE
U HauMEHbIlIee 3HAYCeHUsI, HenpepbhIBHOCTH). MccnenoBanue Qynkuuit: y = C, y =
kx+m, y=kx2,y=x, Vy=k/x,y=|x]|,y=ax2+bx +c.

YerHble U HEeYETHBbIE (PYHKIIMU. AJNTOpPUTM HCClIeOBaHUS (DYHKIIMH HA YETHOCTb.
['paduixu yeTHOM U HEUETHON DYHKIIMIA.

CrenenHas (QyHKUMA C HaTypajbHBIM IIOKa3aTelieM, €€ CBOMCTBA MU Tpaduk.
CreneHHast (QyHKUUS C OTpULATENbHBIM LEJIbIM IOKa3aTeleM, €€ CBOWCTBA U

rpaduk.

OyHKIWMA y = 3+x, ee cBOJCTBA U rpaduxk.

Iporpeccun (16 1)

Yucnosas MIOCJIEI0BATEIBHOCTb. CrnocoOb1 3a1aHUs YUCJIOBBIX

MOCJIE0BATEILHOCTEN (AHAIUTUYECKUM, CIOBECHBIM, peKyppeHTHbII). CBoiCcTBa
YHUCJIOBBIX MTOCIEA0BATEIBHOCTEN.

Apudmernyeckas nporpeccusa. @opmyna n-ro uwiena. opmyna CyMMbI YJICHOB
KOHEUYHOH apu(METHIECKOMN Tporpeccun. XapakTePUCTHIECKOE CBOMCTBO.
I'eomerpuueckas nporpeccus. Popmyna N-ro wieHa. Dopmyna CyMMbl YJICHOB
KOHEYHOM TE€OMETPUYECKOM MPOrpecCur. XapaKTEPUCTUYECKOE CBOMCTBO.
[Iporpeccuu 1 OAHKOBCKUE PACUETHI.

JIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TeOPpHHU BepossTHOCTei (12 1)
Kom6unartopusie 3agaun. [IpaBuno ymuoxxenusi. @axropuai. [lepectanoBKH.
['pynnupoBka wuHbopmammu. OOmmMi psia  JaHHBIX. KpaTHOCT BapHaHTHI
u3Mepenus. TabnuyHoe mpencraBieHue wuHPopManuud. YacTtora BapHAHTHL.
I'paduueckoe mpencraBnenue wHbopmaruu. [loauron pacmpenencHus JTaHHBIX.
I'nctorpamMmma. UucnoBble XapakTEPUCTUKHU JAHHBIX H3MEpeHus (pa3Max, MOJa,
cpeaHee 3HauCHHE).

BepositHocTh. CoOBITHE (CTyJaitHOE, JOCTOBEpHOE, HEBO3MOXKHOE). Kimaccuueckas
BeposiTHOCTHast cxema. [IpoTuBomnonoxkubie coObiTusA. HecoBMecTHbIE COOBITHSI.
BepostHOCTh CyMMBI JBYX COOBITUH. BepoATHOCTh MPOTUBOIOIOKHOTO COOBITHSI.
Cratuctrueckast ycTonuynBOCTh. CTaTUCTHYECKAS! BEPOSATHOCTD.

Oo0o0marmee nosropenue (18 1)
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I'EOMETPHSI 9 kinacc (68 yacoB)

Bexropbl. MerToa koopaunar (18 yacos)

[lonstue BekTopa. PaBeHcTBO BekTOpoB. ClOXKE€HHE M BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. Pa3znokeHrne BEKTOpa MO JBYM HEKOJUIMHEAPHBIM
BektopaM. Koopaunatsl BekTopa. [Ipocteilmive 3amaum B KOOpJMHATaX.
YpaBHEHHsI OKPYKHOCTH U IpsAMOU. [IpumMeHeHue BEKTOPOB M KOOpAMHAT IIpU
pElIeHUH 3a7au.

OcHOBHas 1e/Ib — HAy4YUTh YYallUXCs BBINOJHATH JEHCTBUS HAJl BEKTOpaMU Kak
HaIpaBJICHHBIMU OTPE3KaMH, YTO BaXXKHO JUJIsl MPUMEHEHUs BEKTOPOB B (DU3HUKE;
NO3HAKOMUTH C HCIOJIb30BAHUEM BEKTOPOB M METOAAa KOOPAMHAT MPU PEIICHUH
reOMETPUYECKHUX 3aau.

BekTop omnpenensieTcss Kak HampaBiI€HHBIM OTPE30K U JEUCTBHS HaJ BEKTOPAMHU
BBOJSITCS TaK, Kak 3TO NPUHATO B (us3uke, T. E. Kak AelcTBUS ¢ HANpPaBICHHBIMU
orpe3kamu. OCHOBHOE€ BHHMMAHHME JIOJDKHO OBITh YJEJIEHO BBIPAaOOTKE YMEHHIt
BBIMIOJHATh OMNEpalMyd HaJ BEKTOpaMU (CKJIaJbIBaTh BEKTOPHI MO MpaBUIIaM
TPEYrojibHUKa M TMapajjieJorpaMma, CTPOUTh BEKTOpP, PaBHBIM Pa3HOCTU JABYX
JAHHBIX BEKTOPOB, a TaKXKE BEKTOP, PABHBIN MPOU3BEACHUIO JAaHHOTO BEKTOpa Ha
JTAHHOE YHCJIO).

Ha npumepax mnoxasbiBaeTcs, Kak BEKTOpPbl MOTYT MPUMEHSATHCA K PEIICHUIO
reoMeTpudeckux 3aaad. Jlemoncrpupyercs 3pPEeKTUBHOCTh TPUMEHEHHS (GOPMYIT
Ul KOOpAMHAT CEPEANHBl OTPE3Ka, PACCTOSHUA MEXAY JBYMsS TOYKAMH,
YPaBHEHUW OKPYXXHOCTHU U MPSMON B KOHKPETHBIX T€OMETPUYECKUX 3a/1adax, TEM
CaMbIM JlaeTcs MpejcTaBieHne 00 U3YyYEeHUU T€OMETPHUUECKUX (PUTyp ¢ OMOIIBIO
METOJIOB alIreOphl.

CooTHOIICHUST MEKAY CTOPOHAMH M YIJIAaMH TpeyrojbHuka. CrajspHoe
npousBeaenre BeKTopoB (11 yacos)

CuHyc, KOCMHYC M TaHreHC yria. TeopemMbl CHHYCOB M KOCHUHYCOB. PemieHue
TPEYroibHUKOB. CKaJISIpHOE NPOU3BEICHUE BEKTOPOB M €ro NPHUMEHEHUE B
r€OMETPUUECKHUX 3a/1avax.

OcHOBHas 1eNb — PAa3BUTh YMEHUE YYAIIUXCS TPUMEHATH TPUTOHOMETPUUYECKUI
anmnapar Ipy pelIeHUN F€OMETPUUYECKUX 3a1a4.

Cunyc u kocunyc Jro6oro yria ot 0° mo 180° BBOAATCS C TOMOIIBIO €AUHUYHOMN
IIOJIYOKPYKHOCTH, JTOKa3bIBAIOTCSI TEOPEMBI CHHYCOB M KOCHUHYCOB U BBIBOJUTCS
eme onHa (opMyla IUIOMIATU TPEyroyibHUKa (MOJIOBUHA MPOU3BEACHUS JIBYX
CTOPOH Ha CHHYC yIja MEXAY HUMH). DTOT anmapar MPUMEHSETCS K PELIEHUIO
TPEYrOJbHUKOB.

CkansipHoe mpou3BeICHUE BEKTOPOB BBOJUTCS KaK B (pU3UKE (MPOU3BEICHHUE JJIUH
BEKTOPOB Ha KOCHMHYC YyIila Mexay Humu). PaccmarpuBarorcs cBoiicTBa
CKaJIIpHOTO TPOMU3BEJIECHUS WU €ro MPUMEHEHUE IPH PEHIEHUH IeOMETPHUYECKHUX
3a/1ady.

OCHOBHOE BHUMaHHUE CJEAYeT YACIUTbh BbIPAOOTKE NPOYHBIX HABBIKOB B
MPUMEHEHUU TPUTOHOMETPUUYECKOIO amnmapara IMpUd PELIEHUU T€OMETPUYECKUX
3a/1ady.

JlJInHA OKPYKHOCTH M I1omaab kpyra (11 yacoB)
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[IpaBunbHbIE MHOTOYrOJNIBHUKUA. OKpPYKHOCTH, ONKMCAHHAS OKOJO MPaBWIbHOTO
MHOIOyTrOJIbHUKa W  BOMCaHHasg B  Hero. IlocTpoeHne  mpaBUIBHBIX
MHOTOYTOJIbHUKOB. JlmnHa okpyxkHOocTH. [Inomans kpyra.

OcHOBHasg 1enb — paCHIMPUTh 3HAHHWE YYalIMXCS O MHOTOYIOJIbHUKAX;
paccMOTPETh MOHATHUS JJIMHBI OKPY>KHOCTH U TUIOMIAIX Kpyra U (GOPMYJIbI ISl UX
BBIYHCIICHUS.

B Hawane TeMbl JaeTcs ONpENEICHUWE MPaBUIBHONO MHOIOYrOJbHUKA, U
paccMaTpuBarOTCsl TEOPEMBbI 00 OKPYXHOCTSAX, OIMUCAHHE OKOJIO MPAaBUILHOTO
MHOTOYTOJIbHUKAa W BIHCAaHHOW B Hero. C MOMOIIBIO OMUCAHHOM OKPYKHOCTHU
pelIaTca 3aa4u O MOCTPOCHUHU MPABUIIBHOTO IIECTUYTOJIbHUKA U MPABUILHOTO
21-yroJbHUKA, €CIY JIaH NPABUJIbHBINA M-y OJbHUK.

@opmyJibl, BBIPAXKAIOIIME CTOPOHY MNPABWIBHOTO MHOTOYIOJIBHUK W PajndycC
BIIMCAHHOWM B HEro OKPYKHOCTHM 4Ye€pe3 paJuyC OMNUCAHHON OKpPYKHOCTH,
UCTIONIB3YIOTCSI TIPU BBIBOJAEC (OPMYJ JUIMHBI OKPYXKHOCTH U IUIOIIAIUA Kpyra.
BeiBog omnupaercss Ha MHTYUTHUBHOE TNPEACTABICHUE O TMpenaene: Ipu
HEOIPAaHWYECHHOM YBEJIWYECHUU 4YHCIIAa CTOPOH MPABUIBHOTO MHOTOYT'OJIbHHUKA,
BIIMCAHHOTO B OKPY>KHOCTb, €0 MEPUMETP CTPEMUTCS K JJIMHE ATON OKPY>XKHOCTH,
a TJIoIaab — K IUIOIIAIN KPyra, OTPAHUUYEHHOTO OKPYKHOCTHIO.

JABu:kenus (8 yacon)

Otobpaxxenne tiockoctu Ha ceds. [lonstue nBwxkenus. OceBas U IEHTpAIbHAS
cumMmeTpuu. [lapannensHbiid nepenoc. [loBoport. Hanmoxxenus u 1BUKECHUS.
OcHOBHasi 1ellb — TO3HAKOMHUTH YYalIUuXCsl C TOHSATHE: JABUKEHUA U €ro
CBOMCTBaMHM, C OCHOBHBIMH BHJAaMH [JIBIDKEHUH, C B3aHMOOTHOILICHUSMHU
HaJIOKEHUN U IBUKCHUM.

JIBUKEeHHE TIIJIOCKOCTH BBOJUTCS KakK OTOOpakeHHE IUIOCKOCTH Ha cels,
COXpaHSIOUIEE PACCTOSTHUE MEXAY ToukaMmu. [Ipu paccMOTpeHUM BUIOB ABUAKEHHUI
OCHOBHOE BHMMAaHUE yJIENSAETCS MOCTPOCHUIO 00pa30B TOYEK, MPSIMBIX, OTPE3KOB,
TPEYrOJIbHUKOB IIPU OCEBOM M UEHTPAIBHOW CHUMMETPUAX, MAPAIIIETbHOM
nepeHoce, mNoBopoT. Ha »ddexTHhIXx mnpuMepax MOKa3bIBaeTCs NPUMEHEHHE
JBUKECHHUI MPH PEIICHUH T€OMETPUUYECKUX 3a]1ay.

[loHATHE HANOXEHUS OTHOCUTCA B JTAHHOM KypCE€ K YHMCIY OCHOBHBIX IOHSITHU.
Jloka3pIBaeTCsA, YTO  TMOHATUS  HAJIOXKEHUS W JBWKCHUS  SIBIISIFOTCS
SKBUBAJICHTHBIMH: JI000€ HAJOXKEHUE SBISETCS JABUKEHUEM IUIOCKOCTH U
oOpaTtHO. M3yueHue noka3aTelbCTBa HE SIBISAECTE 00S3aTENbHBIM, OJIHAKO CIIETYET
PacCMOTPETH CBSA3b ITOHATUN HAJIOKEHHS U IBUKCHUS.

HauyasbHble cBeleHUs U3 cTepeoMeTpuH (8 4acoB)

[Ipenmet crepeomerpun. ['eomerpudeckre Tena U MOBEPXHOCTH MHOTOIrpaHHUKH:
npu3Ma, Mmapajuiefienunes,, TupamMmuaa, GOpMyIbl JJIs BBIYUCICHHUS UX OOBEMOB.
Tena m MOBEPXHOCTH BpallleHUs: IWIMHIP, KOHYC, cepa, map, GopMymasl ais
BBIYMCIICHUS UX IUJIOIMIAJICH ITOBEPXHOCTEH  00BEMOB.

OcHOBHas 11e1b — JaTh HAYAIBHOE MPEJICTABICHHE O TEIaX M MOBEPXHOCTAX B
MPOCTPAHCTBE; MO3HAKOMUTH Y4YAIIMXCSI C OCHOB HOBBIMU (GOpMyJamMH st
BBIYUCJICHUS TUIONIaAeH MOBEPXHOCTEN U 00BEMOB TEll.

PaccmoTpenre mpocTeMIIMX MHOTOTPAHHUKOB (IIPU3MBbI, Mapajulesienunesa,
MMPaMHU/Ibl), a TAaKXKE TEJI U TOBEPXHOCTEW BpallleHui (UIuHIpa, KOHyca, chepsl,
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mapa) TPOBOAUTCS Ha OCHOBE HATJIAIHBIX MPEACTABICHUM, 0€3 MPUBJICUCHHS
akcuoM ctepeoMeTpur. DOpMysbl TSI BBIYUCICHHS OOBEMOB YKa3aHHBIX TeJl
BBIBOJSITCSI Ha OCHOBe mpuHIMNa KaBambepw, ¢GOpMyNnbl s BBIYUCICHHS
IJIOMAAN M OOKOBBIX TOBEPXHOCTEH IMIJIMHIPA U KOHYCA TIOTYYAFOTCS C TIOMOIIBIO
pa3BepTOK ATHX MOBEPXHOCTEH, (opmyna miomanu cdepsl TPUBOIUTCS 0Oe€3
000CHOBaHHMS

006 akcnomax reomeTpuu (2 yaca)

becena 06 akcuomax reoMeTpuu.

OcHOBHas 1elIb — JaTh OoJjiee TIIyOOKOE MPEACTABICHHE O CHUCTEME aKCHOM
TUTAHUMETPUH U aKCHOMaTHIECKOM METO/IC.

B nmaHHOW TeMe paccKa3bIBacTCS O Pa3IMUHBIX CHCTEMaX aKCHOM T'€OMETPHH, B
YaCTHOCTHU O Pa3JIMYHBIX CIIOCO0AX BBEACHUS MOHATHS paBEHCTBA (pHTyp.
IHoBTOpenue. Pemenue 3agau (10 yacos)

OcHoBHast 1enb. [loBTOpWTH, 3akpenuTh W 0000mMTH OCHOBHBIE 3YH 3a

OCHOBHYIO IIKOJIY.

TEMATHYECKOE INTAHUPOBAHHUE

Ne 2 XapakTepucTuKa OCHOBHBIX BH/I0OB
YPOK HN3yuaembiii MmaTepuaJ = S |AeATEJbHOCTH Y4YeHMKAa (HAa YPOBHe Y4eOHbIX
S N N

a < £ |neiicTBuif)

Aareopa 7 kiaacc (105 yacos).

Marematuyeckuii s136IK. MaTeMaTuyeckass MOAEIIb

eJjlb.

- pazsumue HNOHAMULL «MAMEMAMUYECKULl SA3bIKY, «MaAmeMamuieckas Mo0enby, «IUHelHoe
YVpasHeHue ¢ 00HOU NepemMeHHON», «KOOPOUHAMHASL NPAMASLY,

- 081a0€eHUe YMEeHUEeM ONpedelsimb U0 MAMEMAMUYECKOU MOOeU;

- COBEpUIeHCMBOBAHUE YMEHUS UCNONb308AMb MEMOo0 MAMeMamuiecko2o MoOeiupo8anuss OJisl
peulenus meKCmosvix 3a0ad, peuams JUHeliHble YPAGHEHUS, GbINOIHAMb NOCMPOEHUs HA KOOPOUHAMHOL
NpAMOU,
-0CB0€HUe NOHAMUS «YUCTIO0BOU NPOMEICYMOK», YMEHUS UCNONb308AMb 2e0Mempuieckyio,
AHAIUMUYECKYI0 U CILOBECHYIO (hOPMblL NPeOCMABIeHUs. YUCTIOBbIX NPOMENCYMKOS.

1-3

Yucnossie U anre6pqueCKI/Ie
BBIPpAKCHUS

Yr10 Takoe MaTeMaTHUYECKUI
SI3BIK

6-8

Yrto Takoe MaTeMaTH4eCKas
MOJCIIb

BoinmoaHaTh 3JIEMEHTapHbIC 3HAKOBO-
CUMBOJINYECKUE ACUCTBUS: NMPUMEHAATb OYKBBI s
0003HaYEHUT quced, JUTSE 3aIlMCH 001X
YTBEPKACHUI;, COCTABIATH OYKBEHHbBIC BBIPAXKCHHS
[0 YCJIOBHSIM, 33/IaHHBIM CJIOBECHO, PUCYHKOM WU
YepTexoM; Mpeodpa3oBbIBATH  anredpandeckue
CYMMBI M TPOU3BEACHUS (BBINMOJHATH IPUBEICHUE
10 T0OHBIX cllaraeMbIX, PacKpbITHE CKOOOK,
YIPOIIEHUE TPOU3BEICHUIN).

BoluncasaTes 4MCIOBOE 3HAUEHUE OYKBEHHOTO
BBIDOKEHUS; HAXOAMTH  O0IAcCTh  JOMYCTUMBIX
3HAYEHUM NIEPEMEHHBIX B BBIPAKECHUU.

Pacno3naBarthb JIMHEHBIE YDABHEHUS.

Pemarsb iMHENHBIE YpPAaBHEHUS.

Pemiath TeKCTOBBIE 3a/adyd anreOpandecKum
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CIIocoOoM: MePEeXOaUTh oT CIIOBECHOM
N o OPMYJIMPOBKHM YCIIOBHUS 3a/aud K anreOpandeckoi
JIuneiiHOE ypaBHEHUE C OJHOM Gopmysp y 8 p
9-10 - 2 MOJIEIA TIYyTEM COCTAaBJICHUS YpaBHEHHS; pellaTh
NepeMEHHO M
COCTABJICHHOE YpaBHEHHE; WHTEPNPETHPOBATH pe-
3yJbTaT.
11-12 | KoopauHatHas psimast 2
13 KonTpoabHnas padora Ne 1 1

Jluneitnast pyHKIUSA

Ilenw:

- pazeumue NOHAMuUL «KOOPOUHAMHAS NIOCKOCMbY, «IUHEUHAS (YHKYUAY, «2papuK TUHEUHO20
VpasHeHus ¢ 08YMsl NEPEMEHHBIMUY, ACOPUMMA NOCMPOEHUs 2paghuxa;

- 0611a0€eHUe YMeHUueM Cmpoums npamyro, YOOIemeopAIOuyio YPAGHEHUIO ¢ OOHOU NePeMEHHOU,

-o6na0enue yMeHuemM NpUMeHsms aneopumm npeoopas’08aHusi TUHEUHO20 YPABHEHUs C O8YMsl
nepemMenHbiMU K 6UOY JUHEUHOU PYHKYUU.

BoiuncaaTs 3HaueHus (YHKIMHA, 3aJaHHBIX
dbopmynamu (Ipu HEOOXOAMMOCTH HMCIHOJIb30BATH
KaJIbKYJISITOP); COCTABJATH TaOMWIBl  3HAYCHHUI
14-15 | KoopauHaTHas MIOCKOCTh 2 G yHKLUIA.

Crpoutrpb 10 TOYKAaM Tpapuku QYHKIUH.
OnuceiBaTh CBOHCTBa (YHKIMM HAa OCHOBE €€
rpauuecKoro NpeaCTaBICHUS.

OsiiaieHne yMEHUEM ONPEAEIATh Mo (popmyse
16-18 JluHelHOe ypaBHEHHUE C JABYMS 3 B3alMHOE pacrnojokeHue rpaduKkoB  JTHMHEUHBIX
MIEPEeMEHHBIMH U €ro rpaduk byHKIMIA.

MOIICJIHpOBaTb PEalIbHBIC 3aBUCHUMOCTHU

dbopmynamu u rpadukaMu.
19.21 Tluneitnas GyHKLWS 1 ee 3 YuraTth rpaduKu peabHbIX 3aBUCHMOCTEH.

; rpacduk Hcnoab30BaTh (YHKIMOHATBHYIO CHMBOJIHKY
JUIsSL 3aIUCU Pa3HOOOpa3HBIX (aKTOB, CBS3aHHBIX C

paccMaTpuBaeMbIMH  (DYHKIMSIMHU, oOOoraimias OIBIT
BBITIOJTHEHHSI  3HAKOBO-CUMBOJIMYECKUX  JCUCTBHIA.
CTpouTh pedeBble KOHCTPYKIMH C HMCIOJb30BAHUEM
(GyHKIMOHATBHOU TEPMUHOJIOTUH.

Hcnonb3oBaTh KOMIBIOTEPHBIE TPOTPAMMBI

22 Jluneitnas GyHkus y = KX 1

JUIi  TOCTpoeHus:  rpa¢ukoB  (GyHKUMH, A7
UCCIICIOBAHMUsI  TOJIOKEHUsI HAa  KOOPJMHATHOM
IUIOCKOCTH TpaduKoB (YHKUUH B 3aBUCUMOCTH OT
1 3HaYeHU’ K03(h(HUIIMEHTOB, BXOIAIHUX B (hopMyiy.
Pacno3snaBaTh BHIBl H3y4aeMbIX (DYHKIMH.
IMoka3pIBaTHL  CXEMaTHUECKH  IOJIOKEHME  Ha

Bzaumuoe PacCIoJIOKCHHUE

23 . .
rpauKOB JTUHEHHBIX (YHKIHI

KOOP/AWHATHOM MJIOCKOCTU TpapuKoB (PyHKIUIA.

24 KonTpoJsabHas pabora Ne2 1

CucteMsbl IByX TUHEHHBIX YpaBHEHUH C IBYMS IEpEMEHHBIMU

geﬂb.'

- 0CBOeHUe NOHAMULL «CUCTNEeMA 08YX TUHEUHBIX YPAGHEHUU C O8YMS NEPEMEHHBIMUY, «PeuleHue CUCTEeMbl
08YX JIUHEUHbIX YPAGHEHUI C 08V Ml NEPEMEHHbIMUY
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- 0811a0eHUe YMeHUeM Onpeoeisimy, A6IAeMC s I Napa Yucel peueHuem CUCmembl,
- 0811a0eHUe yMeHueM peuams cucmemy 08yX JUHENUHbIX YPAGHEHULL C 08YMs NepeMeHHbIMU
epaguueckum memooom, MemooomM NOOCMAHOBKU, MEMOOOM AeeOPauUUecK020 ClONCEHUS.

25-26 | OCHOBHBIC ITOHATHUS 2

27-30 | Merox MoACTaHOBKH 4
Merton anredpandeckoro

31-34 2L aIreop 4
CIIOKEHHUS
Cucremsl 1ByX JTUHEHHBIX
YpaBHEHUU C IBYMSI

35-39 | nepeMeHHBIMH KaK 5
MaTeMaTH4eCKHe MOAETU
peaNbHBIX CUTYallUI

40 KonTpoabHas padora Ne3 1

Omnpenensith, sBIAETCA U @apa YuUCEl
pelleHHeM  JIaHHOTO  YpaBHEHUS C  JABYMH
[EPEMEHHbIMY; TNPHUBOAUTHL IPUMEPHl  PELICHUS
YpaBHEHUH C ABYMS IEPEMEHHBIMHU.

Pematp 3amaun, anreOpanueckod MOJEIBIO
KOTOpPBIX  SIBJISIETCSI ~ ypaBHEHHUE C  JByMs
[IEPEMEHHBIMH; HAXOAMTB IEJIbIE PELICHUS IyTEM
nepebopa.

Pemiate cucrembl JByX ypaBHEHHMM C JBYyMS
NEPEMEHHBIMH, YKa3aHHBIE B COJEPKAHUHU.

Pematp TekcTOBbIE 3amauM  anredpandeckum
crocooom:

NEPEXOJUTh OT CIOBECHOM (HOPMYIUPOBKHU
yCIOBUS 3a/laud K aiaredpanyeckoil MoJenu IMyTeMm
COCTaBJIGHHSI ~ CUCTEMBbl  ypaBHEHHUH;  peliaTh
COCTaBJICHHYIO CUCTEMY YpaBHEHU; UH-
TEepIPETUPOBATH PE3YNbTAT.

Crpoutb rpaduKku ypaBHEHMH C  JIBYMs
NEPEMEHHBIMH.

KoHcTpyupoBaTh SKBUBAJIEHTHbIE pEYEBBIC
BBICKA3bIBaHUSl C UCIOJIB30BAaHUEM allreOpanvecKkoro
Y TEOMETPUYECKOTO S3BIKOB.

PemiaTes 1 Mcci1e10BaTh YPaBHEHHS U CHCTEMBI
ypaBHEHUH Ha OCHOBE (DYHKIIMOHAIHHO-Tpaduueckux
MPEJCTABICHUN YpaBHEHUI

CremneHs ¢ HaTypaJbHBIM II0KA3aTCJIEM U €€ CBOICTBa

!leflb.’

0C80€HUe C8OLICE CMeNneHU ¢ HamypalbHbIM NOKA3aAmeleM;
- 08ladeHue yMeHueM UCNOIb308aAMb C8OUCMBA Cmenetu 0l npeodpazoeanus aneedpauieckux
BbIPAIICEHULL

Yto TaKoe CTENneHb ¢

41 1
HATYpaJbHBIM ITOKa3aTeIIEM

42 Ta0suia OCHOBHBIX CTEIIEHEN 1
CBoiicTBa CTENEHH C

43-44 2
HATYpaJbHBIM IOKA3aTeIIeM
VMHOXEHUE U ACIIEHUE

45 CTEIIEHEN C OIMHAKOBLIMU 1

IIOKa3aTCJIIMHU

DopMyJIHPOBATH, 3allUChIBATH B
CUMBOJIMYECKON (opMe B 000CHOBBIBATH CBOMCTBA
CTENEHU C HATypaJbHbIM IOKa3aTejieM; NPUMEHATh
CBOMCTBa CTEIMEHH JUIsl MPeoOpa3OBaHUs BbIPAKCHHIA
Y BBIYHCIICHUM.

3HaTh  OPUHIUIOBI  COCTaBJICHUS  IPABUI
MPUMEHEHUS TaOIUIBI CTETICHEH.

3HaTh CBOICTBA CTENEHUM C HATYPAIbHBIM
MOKa3aTeJEeM.

3HaTh crmoco0 Mpe/iCTaBiCHHs 4YHcla B BHJE
MIPOU3BE/ICHUS CTETICHEM.

OnucpiBaTh  MHOXECTBO  LEJIBIX  YHCEI,
MHOECTBO PALIMOHAJIBHBIX YHCEJ, COOTHOIIEHHUE
MEXy STUMU MHOXECTBAMHU.

CpaBHuUBaTH u YHOpPS10YMBATH
palMOHAIbHBIE YKCIA, BBIMOJHATH BBIYUCICHHUS C
palMOHAIbHBIMM YHUCJIAMH, BBIYUCIATH 3HAYEHUS
CTENEeHEeN ¢ LEIbIM IMOKa3aTeIeM.
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CreneHs ¢ HyJIEBBIM
OKa3aresieM

46 1

Onnounensl. Onepanuu HaJl OAHOYICHAMU

Llens:

- 0cBoeHUe NOHAMUIL KOOHOYNIEH», KKOIDDuyUeHm 00HOUIeHAY, K CMAHOAPMHBII 8UO OOHOUICHAY,
«CYMMA OOHOUNEHOBY,

-o61a0enue yMeHuem npusooums 00HOYLEH K CIAHOAPMHOMY 8UQY, 8bLINOJHAMb CIONCEHUE, YMHONCEHUE,
Oenenue, 8036edeHue 8 Cnenenb 0OHOUIeHO8

47 Ilousarue ogHouICHA. 1
CTaHIlapTHBIfI BHUJ OJHOWICHA 3HaTh MOHATHSI: OJHOWIEH, CTaHILapTHLIﬁ BHU]T
48-49 | CnoxxeHue U BEIYUTAHUE 2 OJIHOYJIEHA.
OJHOYJIEHOB [puMeHSITH AITOPUTM TIPUBEACHUS OTHOUWICHA
50-51 | YMHOXEHUE OJHOWICHOB. 2 K CTaHJIAPTHOMY BH]TY.
Bo3Beaenue ogHousieHa B 3HATh MPUEMBI COCTABJICHUS MaTEeMaTHYEeCKON
HATypPaAJIbHYIO CTCTICHb MOJICTTU CUTYAIlU! B BUJIC OJTHOYJICHA.
52-53 | leneHue ogHOYIICHA Ha 2 YMeTh BHITIOIHATH CIIOXKEHUE, YMHOXCHHE,
OHOYJIEH JIeJICHUE, BO3BEIECHHUE B CTENEHb OHOYWICHOB
o4 KonTtpoJsbHas padora Ne 4 1
MHuorowieHbl. ApupMeTHIeCKIE Olepaliy HaJl MHOTOWICHAMHU
Ilenn:

- 0CBOEHUE NOHAMUL «KMHO2OUNEH», K CAHOAPMHBIL BUO MHOOUTIEHAY, CYMMA MHO2OUTICHOBY,

- 081a0eHue YMeHUeM BbINOHAMb OelCMBUsL HA0 MHO20UNeHAMU (CYMMA, PA3HOCMb),;

- 081a0eHuUe YMeHUeM NPUB0OUMs MHO2OUNEH K CIMAHOAPMHOMY 8UOY,

- 0CBOeHUe CNOCOD08 BbINOIHEHUSL YMHONCEHUS MHOLOULEHA HA MHO2OYIEH,

- 081a0eHue YMeHUeM BbINOJHAMb 0elCMEUsL HA0 MHO20UIeHAMU (YMHOMNCEHUe U OeleHUe);

- pazeumue ymMenus NPUMeHIMb NOLYYeHHbLe 3HAHUSL OJisl YNPOWEHUS bIPANCEHUT, PeUleHUs YPABHEeHU,
MEKCMOBbIX 3A0au.

1 3HATH QITOPUTMBI  BBITNIOJHEHHS OCHOBHBIX
55 OcHOBHbIE IOHATHUSA omepanuii ¢ MHOro4JeHaMu
BbINOJIHATH JEHCTBHS ¢ MHOTOYJIEHAMH.
2 BbINOJIHATL  Pa3OKEHUE MHOTOYIEHOB Ha
MHOKHUTEJIH.
CI0’K€HUE U BEIYUTAHUE .
56-57 Pacno3naBarhb KBaJIPaTHLIN TpEXUJIEH,
MHOTOYJIEHOB
BLISICHATHL  BO3MOXHOCTH  DasliOKEHHs  Ha
MHOKUTEIH, MPeACTABJIATH KBaJPaTHBIA TPEXUWIEH B
2 BHJIE TIPOM3BEICHUS JIMHENHBIX MHOKHUTEIEH.

BbInoaHaTs HeﬁCTBHH C MHOI'o4JICHaMMu.
YMHOXEHHE MHOTOYJICHA Ha

58-59 BoiBoauTH bopmyIbl COKpAILEHHOTO

OJTHOWJIEH
YMHOXXEHHUS, NPHUMEHSITh WX B MpeoOpa3oBaHUSIX
BBIPAQ)KEHUI U BBIYUCIICHUSX.
3 BbINOJIHATL pa3/io’)KEHUE MHOTOUWIEHOB Ha
60-62 YMHOXEHHE MHOTOYJIEHA Ha MHO)KII’I)TGHH- 5
MHOTOWIEH aclo3HaBaTh KBaJIpaTHbIN TPEXUIEH,
BBISICHATH BO3MO>KHOCTh pa3IoKeHUs Ha
5 MHOXKHTENH, PEACTABIATH KBaJIpaTHBIN TPEXHIIeH B
BU/JIE IPOU3BECHMSI INHEHHBIX MHOKHUTEIEH.
63-67 DopMyITbl COKPAIIEHHOTO IIpumeHsTH pazauuHble GOPMBI CAMOKOHTPOJIS
YMHOXKCHHA IPY BBITIOJIHEHUH ITPe0Opa3oBaHuil.
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1
68 Jlenenue MHOro4JIEHa Ha
OJTHOYJICH
69 KonTpoabnas padora Ne § 1
Pa3znoxeHre MHOrOWICHOB Ha MHOYKUTEITH
Llens:

- 0CB0€HUe NOHAMUSL KPA3LOHCEHUE MHOLOUNEHA HA MHOMCUMENU» U 00ACU €20 NPUMEHEHUSL,
- 081a0enue yMeHueM 8bINOHAMb PA3N0ACEHUE HA MHONMCUMENU NYMeM 8blHeCeHUsl 00ue20
MHOXMCUmeNs 3a CKOOKU, CHOCo60M epYNNUPOBKU,

- o81aoenue ymeHueM NpUMEeHAmMb NOAY4eHHble 3HAHUS OJis YNPOUJeHUsl 8bIYUCTIeHUL, Pellenls]
VpasHeHull

Uto Takoe pasyioxeHne

70 MHOT'OYJICHOB Ha MHOXXUTCIN U 1

3a4eM OHO HYKHO
T - S ——" ———————— 3HaTh 00JaCTH TPUMEHEHUS  Pa3JIOKEHUs
72 33 CKOOKH 2 MHOTI'O4JICHA HA MHOKUTCJIN,
73- Crioco6 IPYIIHPOBKH IMpUuEMoOB HpI/IMeHSHI/IH JaHHOI'O cnocofia JJIA
74 2 YIIPOUICHUA BEIYUCIICHUN, pCIICHUSA YPaBHCHUH.

B.]IaJIET]) YMCHHEM BBINIOJIHATE PaA3JIOKCHUEC HA

PaznoxeHne MHOTOYJIEHOB Ha
MHOXUTCIIN HYTeM BBIHCCCHU A 06H16F0 MHOXHUTCIIA

75- MHOKHTEIN ¢ IOMOIIBIO
5 3a CKOOKH, CTIOCOOOM TPYITTHPOBKH.
79 (hopMyIT COKpAIIEHHOTO
HOMEHISL Bnanerr yMeHHWEM TIPUMEHSATH TIOJYYCHHBIC
yM 3HAHHUS JUIsl YOPOIICHWSI BBIYMCICHUN, PEIICHUS
Pasnoskenne MHOTO4JICHOB Ha N
ypaBHEHUH.
80- MHOHUTENH C ITOMOIIBIO
3 3HaTh HOHATHS «TOXKIECCTBAY.
82 KOMOMHAIINH Pa3InYHBIX .
DHEMOB Baaners npuémMoM 10Kka3aTebCTBA TOKICCTB.
P YMerpb pemath 3a/1auu 10 aJTOPUTMY, peliaTh
83- | Cokpamenue anreOpandecKux
. 3 3a/1a4 C IPUMEHEHUEM 2-3 aIrOpPUTMOB.
85 npooei
86 ToxnecrBa 1
87 KonTpoabHas padora Ne 6 1
DOyHKIHS Y=X
Ilenw:

- O3HAKOMEHUe C NOHAMUEM «K8AOPAMUYHASL PYHKYUSLY,
-0C80€eHIe an2opumma noCmpoenus epaguxa Qynyuu y = x
VpagHeHull;

- passumue yMeHus yumamso 2paguxu hynxyui.

2 aneopumma 2pagpuueckozo peuienus

3HATB NOHITHS «KBaJpaTUYHAST PYHKIIHSD.
Baagers anropuTMoM TmOCTpoeHHUs Tpaduka

dyHumn y = x2,

88-90 | dyukuus y = x> u ee rpaduk 3

Buasers anropuTMoM rpauueckoro peuieHus
yYpaBHEHMI U HEPABEHCTB.
2 Pa3zBuBaTh yMeHUs YUTaTh TpapUKu QYHKIHIA.
3HATh MOHATUSA «TOXKIECTBAY.

I'paduueckoe pemieHue

91-92 o
ypaBHEHUH

UT0 03Ha980T B MaToMATHKE Baagers npuéMoM 0Ka3aTeabCTBa TOXKIECTB.
93-95 3 Ymerpb pemath 3a/layul 10 aNTOPUTMY, pellaTh

3amuch y = f(x)
3a/1a4¥ ¢ IPUMEHEHUEM 2-3 alrOPUTMOB.

96 Hrorosas KOHTPOJIbLHAA 1
padora
97- Teopust BEpOATHOCTH 4 IIpuBoaMTL MNpUMEpPHl  4YMCIOBBIX  JIAHHBIX
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100 (ena, pocT, BpeMs Ha JAOPOTY H T. 11.).
Haxoauth cpennee apudmernyeckoe, pazMax,
MO/1a YHCIIOBBIX HA0OPOB.
IIpuBoauTH cojiepKaTesbHbIC pUMeEpbI
WCIIOJb30BAHUS CPEAHMX JUJIS OMNHUCAHUS JaHHBIX
(ypoBeHb BOJBI B BOJOEME, CIIOPTUBHBIC MMOKA3aTEIH,
OTIpE/IeJICHUE TPaHUI] KIMMAaTHYECKUX 30H).
101- | MToroBoe noBTOpEHHE 5)
105
Hroro: 105
e Koll-Bo XapakTepucruka OCHOBHBIX BU/IOB
Tema NeATeIbHOCTH Y4YeHUKa (HAa YpOBHe Y4eOHBbIX
/1 4acoB N N
nelcTBHIl).
I'eomerpus 7 kaacce (70 yacos).
HavanpHble reomeTpuueckue CBeICHUS.
Leny: cucmemamuzuposamv 3HaHUll  yuawuxcsi 00 OCHOBHBIX  CBOUCMBAX  NPOCMEUUUX
eeomempuueckux gueyp, 66ecmu NoOHAmMuUe pageHcmaa uzyp.
®opmyIUpOBaTH OTpeesieHus u
WLTIOCTPUPOBATh TIOHATHUS OTpe3Ka, Jiydya; YIia,

[Ipsimas u otpexok. JIyd u yrou.
CpaBHEHHE OTPE3KOB U YTJIOB.
M3mepenne oTpe3koB. M3mepenue

MPsIMOTO, OCTPOrO, TYIOTO W PAa3BEPHYTOTO YIJIOB;
BEPTUKAIBHBIX U CMEXKHBIX YIJI0B; OUCCEKTPUCHI YIIa.

1 V0B DopMyJIHPOBATH OnpeeIeHus]
i NEePHEHANKYJIAPHBIX MPSAMBIX; IEpPIEHIUKYIsIpa U
[lepneHUKyIISIpHBIE TIPSIMBIE. PHCHANKYIAD P ’ PHCHIIKYIIAD
HAKJIOHHOM K NIPSIMO; CEpEIUHHOr0 NEPHEeHAUKYIIpa
Perrenue 3amau.
K OTpE3Ky; PpacHOo3HaBaThb U H300pakaTh UX HA
KonTtponbHas padota Nel.
YepTEekKaX U PUCYHKAX.
TpeyroJbHUKA.

Ienv: cghopmuposamsv ymeHue 00OKA3b186AMb PABECHCMBO MPEY2OIbHUKOS, ONUPASCH HA U3VYEeHHbIe
NpUzHaKu, ompabomams HABbIKU PeueHUss NPOCMetuux 3a0ay Ha NOCMpoeHUue ¢ NOMOUbIO YUPKYJIS U
VIunenxu.

IIepBblil IPU3HAK PABEHCTBA
TPEYrOJIbHUKOB.

MenuaHbl, OUCCEKTPUCHI U BHICOTHI
TpEyroJabHUKA.

Bropoit u TpeTuii IpU3HAKU
[PaBEHCTBA TPEYTOJILHUKOB.

3a1auu Ha IOCTPOEHUE.

Pewrenue 3anau.

KonTponbsHast pabota Ne2.

®opmy.IHpOBATH OIPEIEIICHNUS]
[PSIMOYTOJIBHOTO, OCTPOYTOJIBHOTO, TYIOYTOJIBHOTO,
paBHOOEIPEHHOTO, PABHOCTOPOHHETO TPEYTrOJIbHUKOB;
BBICOTBI, MeJIUaHbl, OUCCEKTPHUCHI; PACHO3HABATHL U
H300pakaTh UX Ha YEPTEkKax U PUCYHKaX.

®opmyIHpOBaThH OIpEaEIICHUE paBHBIX
TPEYrOJbHUKOB. POpMYJHMPOBaTh U [10KA3bIBATh|
TEOPEMBI O IIPU3HAKAX PABEHCTBA TPEYIOJbHUKOB.

Pematp 3a7aun Ha NOCTPOEHHUE C IOMOUIBIO
[UPKYJIS U JINHEHKH.

HaxoauTe ycnoBHsS CyIIECTBOBAHMS PEIICHHUS,
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BBITIOJIHATh TOCTPOCHHE TOYEK, HEOOXOIUMBIX s
MOCTpOeHUS HUCKOMOH ¢urypsl. Jloka3piBaThb, YTO
MOCTpOeHHAsl (PUTypa YAOBIETBOPSET YCIOBUAM 331a4H
(onmpeneasTh YUCIO PELICHUM 3aJaud IPHU KakIOM
BO3MO>KHOM BBIOOpE JTAHHBIX)

Pematp 3a71a4u Ha IOCTPOCHUE, TOKA3aTENbCTBO
Y BBIYMCIICHMS.

BelgeasitTb B YCIOBUM 33Ja4d  yCIOBUE U
3aKnodeHue. MoaeJMpoBaTh YCIOBHE 3a7add (|
[IOMOILBI0  4YepTekXa WM PHUCYHKA, IPOBOJUTH,
NTOTIOJIHATEIIbHBIE IIOCTPOCHHUSI B XOJE PELICHUS.
Onupasicb Ha JaHHbIE YCJIOBHUS 33Ja4d, NMPOBOAMTH
HeoOxoauMble  paccyxkaeHus. HHTepnpernpoBaTh
MOJY4YECHHBIM pEe3ylbTaT M COIOCTABISATH €ro ¢
YCIIOBHEM 3aJa4u

[TapatenpHbIE IPSIMBIE
Henv: oame cucmemamuueckue cee0eHUs 0 NapaLleIbHbIX NPAMbIX; 66eCMU AKCUOMY NAPAJNIENbHbIX
NPAMBIX.

[Ipu3HaKy mapajieIbHOCTH IBYX
MPSIMBIX.

AxcroMa napaienbHbIX MPSMBIX.
Pemrenue 3anau.

KounTtponbHas pabota Ne3.

@®opMyJIMPOBaTh OINPEICICHUS IapaUICIbHbIX
MPSIMBIX; YITIOB, 00pa30BaHHbBIX MPU MEPECEUEHUH IBYX
MapaJUIeIbHbIX NPSMBIX CEKYIIEH; pacmno3HaBaTh H
N300pakaTh UX HA YEPTEKAX U PUCYHKAX.

\Lenv:

pacuupums 3HAHULL y4auuxcs o m

CoOTHOIIEHHS MEXAYy CTOPOHAMU U YTJIaMU TPeyroJbHUKa
pey20/IbHUKAX.

CymMMa yrioB TpeyroJibHHUKA.
COOTHOILIEHHS MEXK/ly CTOPOHAMHU
Y yriamMu TPEeyroJIbHHUKA.
KonTtposnbHas padota No4.
[IpssMOYrObHBIE TPEYTOJBHUKH.
[locTpoeHue TpeyroabHUKa 10
TpEM 3IIEMEHTAM.

Pemenue 3amay.

KouTtponbsHas padota Ne5.

20

OO0BbACHAT, U WLIIOCTPUPOBATH HEPABEHCTBO,
TPEYroJbHUKA.

®opMyaupoBaTh U JAOKa3bIBATH TEOPEMBI O
CBOMCTBax u MpU3HAKax paBHOOEPEHHOTO
TPEYroJbHUKA, COOTHOUICHHUSIX MEXJIYy CTOpPOHAMHU WU
yriaamMu TPEYrojibHUKA, CyMME YIJIOB TpPEYroJbHHKA,
BHEIIHEM YTJIE TPEYroJIbHUKA,

HccaenoBarb  CBOICTBA  TpPEyroJibHUKa ¢
MOMOIILIO0 KOMIIBIOTEPHBIX IPOrPAMM.

Pematp 33a1auu Ha IOCTPOEHUE, JTI0KA3aTEIbCTBO
U BBIYHCIICHUS. BbIeJsiTh B YCIOBHM 3a7]a4d YCIOBHE
U 3aKrodueHue. MoJeaMpoBaTh YCIOBHE 3aJaud C
MOMOIIBI0 YepTeXka WM PHCYHKa, MNPOBOAUTH
TOTIOJTHUTEIbHBIE TOCTPOEHUST B XOJE pELICHUS.
Onupasicb Ha JaHHbIE YCIOBHS 337a4d, NMPOBOJAHUTH,
HeoOXoauMble  paccyxkaeHus. HHTepnpeTupoBaTh
MOJTYYEHHBIM pEe3ylbTaT U  CONOCTABIATH €ro ¢
YCIIOBHEM 33J1a4H.

IToBTOopenue. Pemenue 3axay.

3HaThL  Marepual, U3y4YeHHBII B  Kypce
MaTeMaTHKH 3a 7 Kiiacc.

BaageTs o01IMM nprueMoOM pelieHus 3a1ay.

YMeTh MNpUMEHATh TONyYCHHBIE 3HAHHUS Ha|
MPaKTHKE.

YMeTh JOTHMYECKH MBICIHTH, OTCTAaMBATh CBOIO
TOYKY 3pEHUS U BBICAYIIMBaTh MHEHUE JApPYTHUX,
a00TaTh B KOMaHJIE.

HToro:

70
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XapakrepucTuka OCHOBHBIX BU/IOB
NeATEeIbHOCTH Y4YeHMKAa (HAa YpPOBHe Y4eOHbIX|
nelcTBHIl)

Ne H3y4yaemsblii MaTepran

KoJu-Bo
qacoB

Auareopa 8 kuaacc (105 yaca).

AnreOpandeckue 1poou

Ienwp:
- umemb npedcmasieHue O NOHAMUSAX. aneeOpauveckas 0podb, obnacmb OONYCMUMbBIX 3HAYEHUL,
OCHOBHOE CB0UCMBO alleebpauyeckol OpoouU, payuoOHAIbHOE BbIPANHCEHUE;

- o06lademb YMEHUSAMU. COKpawjams OpooOu, npusooums arecedpauyeckue oOpoou K obuemy
3HAMEeHamento, CK1adbleams U 8bl4Umams aneedopauyeckue 0poou ¢ 00OUHAKOBLIMU 3HAMEHAMETSMU.

1 (OCHOBHBIE TIOHATHUSA 1

(OCHOBHOE CBOWCTBO anredpanveckon

2-3 1po6. 2 HNmertp MPEACTABICHHE O HHCIUTEINE, 3Hame-

HaTene  anreOpavyeckoil  apobu, O  3HAUYEHUU

Cnoxenne u BBIYUTAHUE aireOpandeckoil ApoOM M O 3HAYCHUM IEPEMEHHOM,

4-5 anredpanyecKux npobeit c2 npy KOTOpoW anredbpamdeckas ApoOb HE HMeeT
OJTMHAKOBBIMH 3HaMEHATEIISIMA CMBICTIA.

CriosKeHIe " S —— YMeTh HaxOIWTh PAIMOHATBHBIM CIIOCOOOM

6-9 alreGpanyecknx apobeil ¢ pasHbIMEA 3HaueHue anredpandeckoi 1podu, 000CHOBBIBATH CBOE

S HAMEHATEIIMI pelieHne, YCTaHaBIMBAaTh, NpPU KaKUX 3HAYCHUSAX

10 Konmponsnas pacoma Ne 1 1 nepeMeHHON  anreOpamdveckass JIpoOb HE  HMEET

CMBICIIa, apryMEeHTHPOBAHO OTBEYATh Ha

Y MEOSKCHIE u flefeHne [IOCTaBJIECHHBIE BOINPOCHI, OCMBICIMBATHL U YCTPAHATH

omuOky. @DOpMYJHPOBATH OCHOBHOE CBOWCTBO,
anreOpanveckol poObu W NPUMEHSTH €ro Ui
npeoOpazoBaHus IPOOCH.

BbInoyHATL JEiCTBUS ¢ anredpandeckumy]

11-12  janrebGpanueckux npobeii. Bo3seneHue?
anreOpanvecKux Ipooeii B CTENICHb

13-15 Egggizf;;alme pauHOHaHBHHX3 npoOsivu. [lpeacTaBiisiTh 1eI0€ BBIpAXXCHUE B BUJIC
MHOTOUYICHa, JpOOHOE — B BHJAEC OTHOIICHHS
MHOTOWIEHOB; TOKA3bIBATh TOXKIECTBA.
16-17 HepBHe HpCACTaBICHUS uo pemeHHHz d)opMmepOBaTL OIIPE/ACIICHUE CTEICHU C
patnoOHANBHBIX ypaBHCHIN 1IeJIbIM MOoKa3areaeM. PopMyJIMpoBaTh, 3aNMCHIBATD,
B CHUMBOJMYECKOM (opMe U HJLIIOCTPHPOBATH,
MpUMepaMu CBOMCTBA CTETICHH C IIEJIBIM ITOKa3aTelIeM;
18-20 CTerneHb C OTpPUIIATEIBLHBIM LenbIMy HpI/IMeHHTf) CBOIicTBa CTENeHH JUis npeoOpazoBaHus]
mokasareyem BBIPOKCHUI ¥ BBIYNCIICHUH.
21 Konmponvnaa paooma Ne 2 1

DyHKIMA .. CBOICTBA KBaJJPaTHOTO KOPHS

Ienvy:
- HMETBH NPEACTABIEHUE O KBaJIpaTHOM KOpHE, KBaJIpATHOM KOpPHE U3 HEOTPHULATEIBHOIO YHCIIA,
O TOJKOPEHHOM BBIP@KEHHHM, 00 UppalMOHAIbHBIX 4YHCIAX, O KyOMYecKOM KOpHE U3
HEOTPHULATENILHOTO YHCIA, O KOPHE N-I CTETNIEHN U3 HEOTPULATEIIBHOTO YNCIIA;

OBJIAJIETh YMEHUSMM: U3BJIEKATh KBAJPATHBIM KOPEHb M KOPEHb N-H CTENEHU W3 HEOTPHULATEIBHOIO YHCIIA;

CTPOMTB M 4MTaTh rpaduK GYHKIHH y = VX;HCIIONB30BATh AITOPHTM H3BJICUCHHS KBAIPATHOTO KOPHS
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22-23

PanmonanpHbIe uncia

IIpuBoaMTHL NpUMEpPHI UPPALUOHATIBHBIX YHCET;
Pacno3HaBaTh pALMOHAIBHBIE U HPPALUOHAIbHBIC

nuclia, n306pamaTL qucila TOYKaMH KOOpI[HHaTHOﬁ

[TonaTHE KBaPATHOTO KOPHS U3 [[PAMOH.

24-25 Haxoaurtsb IECITUYHBIE MpUOIMKEHUS

HEOTPUIIATEIILHOTO YnCIa
PAlMOHAIBHBIX U UPPAIMOHATBHBIX YHCEIL.

CpaBHUBATH u YHOPSII0YHBATH,
26 VppalHoHabHEIE YHCia NEeNCTBUTENIbHBIC YHCIIA.
OnuceiBaTh  MHOXECTBO  JCHCTBUTEIIbHBIX|
07 MHOXECTBO JICHICTBUTEIIHLHEBIX M CCIL. 5 5
qHcen Hcnosab30BaTh B MMCEMEHHOW MaTEMaTUYECKON
peun oO0OO3HaueHHUs U Trpaduueckue H300pakeHus
8-29 DyHKIHS y = VX ., €¢ CBOICTBA I YUCIOBBIX MHOXECTB, TEOPETHUKO-MHOKECTBEHHYIO
i rpaQuK. CHUMBOJIHKY.
@®opMyJIMPOBATH ONpEACIeHNE KBaJAPaTHOTO
KOPHS W3 Ynca.
30-31 |CoiicTBa KBaJpaTHBIX KOPHEH Hcnoan3oBath rpaduky (GyHKIHE Y = X2 1 oIS
HAaXOXKJIEHUs KBAaJAPATHBIX KOPHEW. BBIYMCIATH|
TOYHBIE W TNPUOMIDKEHHBIE 3HAYCHHUS  KOpHEH,
[IpeoOpazoBaHme BRIpAKEHUH, WCIIOJB3YsI TPU  HEOOXOIUMOCTH  KaJbKYISTOD;
32-35 |copepiKalInux OMEPAITHIO MPOBOJIMTH OIICHKY KBaJIPATHBIX KOPHEH.

M3BJICYEHUS KBAJPAaTHOTO KOPHS Joka3piBaTh CBOMCTBa  apU(PMETHUECKHUX|
KBaJ[paTHBIX  KOpHEH;  NPUMEHATb  UX IS
npeoOpa3oBaHMs BRIPAKEHUH.

36 Konmponsnasn pasoma No 3 BoruncasaTn 3HAYEHUS BBIPAKECHH,
COJIep)KalllMX  KBaJpaTHblE  KOPHHU;  BBIPAkKaTh
€pPEeMEHHbIE U3 TEOMETPUYECKUX M (DU3HUECKUX
dbopmyit.
HUccaenoBarb YpaBHEHUE BUIa* 2= a;
37-39 Moaynb 1eHCTBUTEIHHOTO YHCTIA

HAXOJUTh TOUHbIE U MPUOIMKEHHbIE KOPHU 1pH > 0

KBanparnunas GyHkmus. OyHKITUS «

l!eﬂb.’

- u3yunuTh GyHKUUHU y = kx°, ¥ =K/X, UX CBOMCTBA U rpaduKH;
- UMeTb INpPEJCTaBlIEHUE O KYCOYHO-3aJaHHBIX (PYHKLHUAX, KOHTPOJBbHBIX TOYKaX rpaduka, mapabdosie,

oCcH CUMMCTPHUU Hapa60J'IBI, ACHUMIITOTAx,

OCH  CHUMMETpPUH  rumepOosbl, 00  o0paTHOH

HPOTOPIMOHATBHOCTH, O0NACTH 3HAYCHUI (QYHKIUH, OKPECTHOCTH TOYKH, O TOYKAX MaKCHMyMa H
MHHHMYMa,;
OBJAJETh YMEHHAMM: MOCTpOeHus rpadukoB (yHkmuil y = xx?, y = K/X M ONHCaHUA UX CBOWCTB;
UCIIONIb30BaHUsI aIrOpuT™Ma NocTpoeHus rpadukoB ¢ynkuuit y = f(x + 1) + m, y = f(x + 1), y = f(x)xm
nyTeM npeoOpa3oBaHus pyHKIHH .IapajlIeIbHbIM IEPEHOCOM BIPaBo (BICBO)

40-42

Dynkius y = K/X, ee cBoiicTBa
rpaduk.

3HaTh, Kak CTPOUTh rpaduk GYHKIUH y = KX,

CBOMCTBA (DYHKIMH.

YMmerb yIpouiaTh (byHKIIMOHAIbHbIE
BBIPQKEHUS, CTPOUTh TpapuKH KyCOUHO-33a/aHHBIX|
(yHKIMI,  OCYIIECTBIIATh  NPOBEPKY  BBHIBOJOB,
MOJIOKEHHUH, 3aKOHOMEPHOCTEH, TeopeM, padoTaTrh ¢

YCPTCIKHBIMU MHCTPYMCHTAMMU.
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dynkuus y = k/X ., ee cBolicTBa U

43-44 rpaduk.

Hmetsp npencrarienue o pyHkuuu Buga 'y = k/x,
0 ee rpaduke u CBOMCTBAX.

YMerb TpaguuecKH pemath ypaBHEHUS U CH-
CTEMBbl YPaBHEHUM, OIPENEIATh YHUCIO PELICHUU
CHCTEMBl YpaBHEHHH C TIOMOLIbIO TpauuecKoro
METO/la, pellaTb HETUIOBbIE 33Ja4yd, BbIIOJIHSA

45 Konumponvnas paboma Ne 4

—

[IPONYKTUBHBIC JEHCTBHS 3BPUCTUYECKOTIO THIIA.

Kak nocrpouts rpapuk GpyHKIuu )
46-47 = f(x+I), ., ecn usBecten rpadux

ynxumn . y =f(X).

N

HNmery npencraBieHue, Kak C IMOMOIIBIO M-
paJIJIeIbHOTO MEPEeHOCca BIPABO WM BJIEBO MOCTPOUTH
rpaduk QyHKINH.. YMeTh MO aJITOPUTMY MOCTPOUTH|
rpaduk GyHKINU, YUTATh U ONIUCHIBATH

CBOMcCTBa rpaduKka, yBEpEHHO JIEHCTBOBAaTh B
HETUINIOBOM, HE3HAKOMOW CHUTYyallMH, CaMOCTOSATEIbHO
VICIIPABJISAs JONYIIEHHbIE OMMOKH WX HETOYHOCTH.

Kak noctpouts rpaduk QyHKIUN

HmeTs mpencraBieHue, Kak € TMOMOIIBIO T1a-
paJUIETLHOTO TIEPEHOCa BBEPX WM BHHU3 TOCTPOUTH
rpaduk QyHKIHH.. YMeTh MO JITOPUTMY TOCTPOUTH|

48-49  y= f(X)+m ., ecnu ussecren 2
—f rpaguk (GyHKIMH, NPOYUTATH €r0 U ONHMCATH
rpadux Qymxmn . y =f(x). CBO¥cTBa (YHKIIMH, TPUHATH ydacTHe B JHAJIOTE,
noxo0paTh apryMeHThl AJisl OObSICHEHHS OIIHMOKH.
HNmerh mnpezacraBieHue, Kak C IMOMOIIbIO M-
paJUIeIbHOTO IEPEHOCAa BBEPX MIIM BHU3 IOCTPOUTH
rpadpux  pyukmuun  y=f(x+1)+m . VYmerr 1m0
Kax noctpouts rpadgux GyHKIUH . QITOPUTMY MOCTPOUTH rpaduk byHKIIUN
50-51 [ =f(x+I1)+m, ecnu ussecren 2 y="f(x+1)+m, npounrars ero
rpaduk dpyrkiun . y =f(X). ¥ OTIHMCATh CBOMCTBA (QYHKIIMH.
YMeTh CTPOUTh KYCOUYHO-3aJaHHble (DYHKLHMH,
OCYHIeCTBJIATH IPOBEPKY BBIBOJOB, IOJIOKEHUH,
3aKOHOMEPHOCTEH, TEOPEM.
HNmers npexacraBienue o ¢yHkuuum Yy = ax?
+bX +C eerpaduke u cBocTBaX.
. Ddynxuns Y = ax? +bx +c., ee 5 YMeTb nepexoauTh ¢ s3blka (GOpMyN Ha A3BIK
- o rpaukoB U HAaoOOpOT, OMPeEAeJSITh YHUCIO KOpHEH
b
CBOICTBa U rpaduk .
YPaBHEHMS M CHUCTEMbl ypPaBHEHUH, NPUBOJIUTH
pUMepbl, MOAOUpaTh apryMeHThl, (opMyaHpoBaTh
BBIBO/IbI.
3HaTh  crnocoObl  peleHHs — KBaJpaTHBIX
YPaBHEHUH, IPUMEHSIIOT UX Ha MPAKTHKE.
I'paduueckoe penieHue
55-56 . 2 YMerb  CBOOOJHO  NPUMEHSATh  HECKOJBKO
KBaJ[paTHBIX YpaBHEHUI .
croco0OB  rpadUyeckoro  pemieHus  ypaBHEHUI,
(bopmMupoBathb BOTIPOCHI, 3aJaui, CO3/1aBaTh
POOJIEMHYIO CUTYAIHUIO.
o7 Konmponvuaa paboma Ne 5 1 P yio cuty

KBaapaTHble ypaBHEHUS

geﬂb.'

-uMemsb npedcmasieHue 0 K8AOpamHom YpasHeHuu, o cmapuiem Kodgguyuenme, 6mopom kosppuyuenme, o
C80O0OHOM UlieHe, O NPUBEOCHHOM K8AOPAMHOM YPAGHEHUU, NOIHOM K8AOPAMOM YPAGHEHUU, HENOIHOM
K6AOPAMHOM YPABHEHUU, O KOPHE K8AOPAMHO20 YPAGHEHUs, OUCKPUMUHAHME KEAOPAMHO20 YPAGHEHUS,

o61a0emb YMERUAMU.
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061a0emb YMEeHUAMU: peuams K8aopamHule YPasHeHUsl,
061a0emb YMEeHUAMU: 8bIBOOUMb POPMYIIbl KOPHElU K8AOPAMHO20 YPABHEHUS,
NPUMEHAMb NPABUIA PEeULeHUs K8AOPAMHO20 YPAGHEHUS: NOJHO20, HENOJIHO20 U NPUBEOEHHO20

58-59

(OCHOBHBIE TIOHATHUSA

Pacno3HaBaTp  JIMHEHHBIE W KBaJpaTHBIE
YPaBHEHHS, LEJIbIE U IPOOHBIC YPAaBHEHHS.

Pematp KBajgpaTHblE YpaBHEHHs, a TaKXKe
YpaBHEHHS, CBOISIIMECS K HUM; pemaTrb IpoOHOA

60-62

DopMyIIbl KOpHEH KBaJPaTHOTO
YPaBHEHUS

paluOHAIbHBIE YPABHEHUS.

HNMeTs mnpencraBieHrue O IMOJIHOM M HENOJHOM
KBaJpaTHOM ypPaBHEHMHM, O PEIICHUH HEIMOJHOIO
KBaJpaTHOTO YPAaBHECHMUS.

HccaenoBarb  KBagpaTHbIE ypaBHEHUSA 110

63-65

PanvioHanbHbIE YpaBHEHUS

TUCKPUMHMHAHTY U KO3 UILIMeHTaM.

Pematp TekcToBble 3ajauM  anredpandecKkuMm|
CII0COOOM: MEPEXOUTh OT CIOBECHON (POPMYIUPOBKH
YCIOBMS 3aJaud K anreOpandyeckod MOJENu IIyTeM

66

Konmponvnas paboma Ne 6

COCTaBJICHUSl yPaBHEHUS; pEIIaTh  COCTABIEHHOE
YpaBHEHNE; HHTEPIPEeTHPOBATDH PE3yJbTaT.

67-70

PaHI/IOHaJ'II)HI)Ie YpaBHCHUA, KaK
MaTeMaTHYECKHE MOJICTTH
[pE€abHBIX CUTYalUI

HNmerts mnpencraBienue o Teopeme Buera u 00
oOpatHOil Teopeme Bmera, 0 CcUMMETPHUYECKHX|
BBIDQXKEHUSAX C JIByMs IIEPEMEHHBIMH. YMeETh|
COCTaBJISITh KBAJPATHBIC YPAaBHEHHS TI0 WX KOPHSIM,

71-72

Eme onna popmyna kopHei
KBaJ[PaTHOTO yPaBHEHUS

paCKiIaaAbIBaTh HA MHOXXUTCIIN KBa,HpaTHblf/'I TPEXYJICH,
COCTaBJIATh KOHCIICKT, ITPOBOAMTH CpaBHI/ITeJ'IBHHﬁ
AHAJIN3, COIIOCTABJIATh, PACCYXAAaThb.

73-74

Teopema Buera

YMerb, He pemas KBaJIpaTHOTO ypaBHEHUS,
BBIUHCIISITh BBIPAYKEHUS, COJIEpKalllie KOPHU 3TOrO
YpaBHEHHUS B BUJIE HEU3BECTHBIX, IPUMEHSISI OOPATHYIO

75

Konmponvnasn paooma Ne 7

TeopeMy Buera; 000cHOBBIBATH CYXICHHS, /1aBaTh
OTpeesieHus, MPUBOAUTD TOKA3aTEIbCTBA, IPUMEPBI.

76-78

VppaimoHalibHble YpaBHEHUS

3HaIOT, KaKk pemiaTh HppalroHajIbHbIE ypaBHeE-
HUSL METOJIOM BO3BEACHMS B KBaJapaT o0Oeux uacrteit
YpaBHEHHUs, TPUMEHSS CBOWCTBA PaBHOCHIIBHBIX
npeoOpa3oBaHuil. YMeTh peliath WppaluoOHaIbHBIC
VpaBHEHHUs, COBEpIllas PaBHOCHUIIBHBIC IEPEXOAbl B
peoOpa3oBaHUsX, NpOBePSTH KOPHH,
MOJIyYUBIIUECS npu HEPAaBHOCHUIIbHBIX
npeoOpa3oBaHMIX

HepaseHnctBa

geﬂb.’

~umemnmbsv npedcmaeﬂeHue 0 CBOLICMEE YUCTIOBbIX HepaseHcmes, O HepaseHcmeax 00UHAKOB020 CMblCa,
HepaseHcmeax npomueonolOHCHO2CO cmblcla, O cpedHeM apu¢M€multeCKOM, cpedHeM ceomempudecKom,
HepaseHcmee KOZMU,‘
o6r1a0ems YMERUAMU. DEULECHUA JUHEUHbIX HepaseHcme C 00HOU nepemeHHozZ; PeuleHUsl cucnmembvl JUHCUHBIX
HepaseHcme, NPpUMEeHEeHUs Memooa uHmepeaulos ona PEULeHUA Keadpamelx HEPABEHCME.
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79-81 | CoiicTBa YMCIIOBBIX HEPABEHCTB

82-84 UccnenoBanue GyHKIMI Ha
MOHOTOHHOCTb

85-86 | Pemenne nuHEHBIX HEPABEHCTB

87-89 | Pemenne KBaapaTHBIX HEPABEHCTB

90 Konmponsnas paboma Ne 8
[MpubnmKeHHbIC 3HAYCHUS
JICHCTBUTEIILHBIX YHCEI,

91-92 | morpemHoCTh MPUOTKEHUS,
NpUOIIKEHHE TT0 HEJIOCTATKY U
M30BITKY

93 CraHmapTHBIN BUJ YKciIa

@DopMyTUPOBATH CBOMCTBA YUCIOBLIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAMHATHOU MPSIMOIA,
JIOKa3bIBaTh alNreOpanuecKu; MPUMEHITh CBOMCTBA
HEPABEHCTB IIPU PEIICHUH 3a]1a4.

Pacno3naBars nuHeliHbIE HEpaBEHCTBA. Pemath
JIMHEWHbIE HEPABEHCTBA, CUCTEMBI JINHEUHBIX
HEPaBEHCTB.

IpuBoauTH NPUMEPHl KOHEYHBIX ¥ OSCKOHECYHBIX
MHOXecTB. Haxonuth o0benuHeHNE U TiepeceucHue
MHOYECTB.

IIpuBoaUTH IPUMEPHI HECIOKHBIX KilaccuUKamumi.
VMeroT mpencraBicHie O BO3pacTaroleii, yObIBaroIeH,
MOHOTOHHOM (DYHKITMU HA MIPOMEKYTKE.

Hccnenyotr u cTposAT pasnuuHble (QyHKIUM Ha
MOHOTOHHOCTb, PpellaTb YpaBHEHUsA, WCIOJb3ys
CBOMCTBO MOHOTOHHOCTH, OCYIIECTBJISIFOT MPOBEPKY
BBIBOJIOB, MOJIOKEHU, 3aKOHOMEPHOCTEM, TEOPEM.

U HCCIIEIOBAaTh HA MOHOTOHHOCTH (DYHKITUU:
JIMHENHYIO, KBaJPaTHYIO, oOpaTHOM
MIPOTIOPITMOHAIIBHOCTH, (DYHKITUIO KOPHS.

Hcceaenyor KycouHo-3aJaHHbIe (DYHKIIUA HA
MOHOTOHHOCTb, pEIIaTh YpaBHEHUs U HEPABEHCTBA,
WCIIOJIb3ysl CBOWCTBO MOHOTOHHOCTH, COCTaBJIATh
KOHCIIEKT, TMPOBOJAUTH CPAaBHUTEIbHBIA  aHAIM3,
COTIOCTABJISATh, PACCYKAATh.

HUcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHYIO
CUMBOJIMKY U S3BIK NPU PEIICHUHU 3a0a4 B XOJE
HU3YUYCHUsI Pa3IUYHbIX Pa3eiioB Kypca.

NinocTpupoBaTh MaTeMaTUYECKUE TOHSATHS
U yTBEepKIeHWs mnpumepamu. HMcmouab3oBarb
MPUMEPHI U KOHTP NIPUMEPHI B apryMEHTALMH.

Kouncrpyuposarnb MaTeMaTH4YECKUE
NPENTIOXKEHUS C MIOMOLLIBIO CBA30K ecau ..., mo ..., 8
MOM U MOJbKO MOM ciayyae, JJOTUYECKUX CBS30K U,
UIU.

Haxoautb, aHaIM3UpPOBaTh, CONMOCTABJISATH
YHCIIOBbBIC XapaKkTEPUCTUKHA 00BEKTOB
OKPY>KaroILLETo MUpa.

Hcnoan3oBaTh pasHbiec  (HOpPMBI  3amucH
NpUOJIVDKCHHBIX 3HAYCHHWH; JIelaTh BBIBOJABI O
TOYHOCTH MPUOIMKSHHS TI0 3aIIMCH MTPUOIMIKEHHOTO
3HAYCHUS.

BbINOJHATL  BBIYMCIEHHUS C  peajlbHBIMU
JAHHBIMU.

BBINOJIHATL TPUKUIIKY U OLIEHKY PE3YJIHTATOB
BBIYHCIICHHH.
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94-
100

IToBTOpenue. Pemenue 3anau

101

Hmozosas konmponvnasn paboma | 1

3HaThL Marepuall, U3YYEHHBIH B Kypce
MaTEeMaTHUKH 3a § Kjacc

YMeTh MNPUMCHATH IIOJTYUYCHHBIC 3HAHHA Ha
MIPAKTHKE.

YMeThb JIOTU4EeCKU MBICJIUTB, OTCTauBAaTh CBOIO
TOYKY 3pEHUS U BBICIYLIMBATbH MHEHHUE [IPYIHUX,
paboTath B KOMaH/IE.

102-
105

Teopus eéepoamnocmu

HU3Baekary wuHboOpManmioo U3 TAOAUI] U
Jyarpamm, BHIIOJIHATH BHIYMCIIEHUS 10 TAOJIUYHBIM
JTAHHBIM. Onpeneasitb 1o Juarpammam
HauOOJbIINEe U HaUMEHBIINE JaHHbIC, CPABHUBATH
BEJIMYMHBI.

IIpencraBasitb uHGOpMaUIo B BUJE TaOIMII,
CTOJIOUATBIX U KPYrOBBIX JHarpamm, B TOM YHCIE C
MOMOUIBIO0 KOMIIBIOTEPHBIX TPOIPAMM.

I[IpuBoauTh  conepKaTeNbHBIE  NPUMEPHI
UCIIOJIb30BAHUSl CPEAHMX [UIS OINUCAHUS JaHHBIX
(YypoBeHb  BOJIBI B  BOJOEME,  CIOpPTUBHbBIE
MOKa3aTeiy, ONpEeJesieHne TpaHUl] KIMMAaTUYECKUX

30H)

HToro uacos

105

Ne /1 | Tema

KoJa-Bo
4acoB

XapakTepucTuka OCHOBHBIX BH/IOB
JesiITeJIbHOCTH YYeHUKA
(Ha OCHOBe Y4eOHBIX JAeilCTBUIl)

T'eomerpus 8 xiaacc (70 yacos).

YeTbIpexyroJbHUKH.

!leflb.’

u3yyums Hauboee 8adcHvle BUObL YeMbIPexXy20lbHUKO8 — NAPALLeI0ePAMM, NPAMOY20IbHUK, POMO,
Keaopam, mpaneyuro, 0amv npeocmasieHue o0 @Gueypax, o0o6aA0AWUX O0Ce80U UIU YEHMPATbHOU
cummempuet.

1.MHOroyrojibHHKH.
2.ITapannenorpaMM U Tpanemus.
3.IIpsiMOYTrOIbHUK, POMO,
KBaJIpar.

Pewrenue 3anau.

KonTtponsHas padota Nel.

14

®opmyaupoBaTh OIpeieIIeHUs
napajieiorpaMMa, — IpsIMOYrOJIbHHMKA,  KBaJpara,
pomoa, Tpaneiuu, paBHOOEIPEHHOM u
NpSMOYTOJIBHOM ~ Tpamenu,  CpeJHed  JIMHUU
Tpamnenuy;, pacmo3HaBaTh ¥ H300pakaTh HX Ha
YepTeKax U pUCYHKax.

@opMyIHPOBATh U JA0KA3BIBATH TCOPEMBI O
CBOWCTBAX W  TpU3HAKaXx  MapajuiesiorpamMmMma,
MPsIMOYTOJIbHUKA, KBajipaTa, poM0a, Tpamerum.

HccnenoBarh CBOICTBA YETHIPEXYTOJILHUKOB C
MOMOIIBI0 KOMIIBIOTEPHBIX MTPOTPAMM.

Pematnb 3a/1a4u Ha MIOCTPOCHHUE,
JOKA3aTeNbCTBO W BbIYHCIeHUs. MojaeaupoBaThb
yCIIOBUE 3a/1a4M C TMOMOIIBIO YepTexka WIH PUCYHKA,
NPOBOAUTH JOTIOJIHUTEIbHBIE TMOCTPOCHUS B XOJIE
pemieHus. Bbiieasitb Ha yeprexe KoHpUrypamuw,
HEoOXOaUMBIE Ui TMpOoBeneHUuss 00OCHOBaHUU
JIOTHYECKNX ImaroB pemeHus. UHTepnpeTrupoBaTh
MOJIYYEHHBI pe3yapTaT M COMOCTABISATH €ro ¢
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Koi-Bo Xapakrepucruka OCHOBHBIX BH/I0OB
Ne i/m | Tema YACOB AeATEeJIbHOCTH YYCHUKA
(Ha 0CHOBe y4eOHBbIX 1eiCTBHIi)
| YCIIOBUEM 33J1a4U
[Tnomane.
Leny:

pacuupums u yenyoums noiyyeHHvle 8 5—O0 Kiaccax npeocmasienus, yYawuxcs 00 uzmepenuu u
8bIUUCTICHUU NIOWaAlell; 8bleecmiu hopMyIvl naowadell NPAMOY20IbHUKA, NAPALLEN0ZPAMMA, MPeyeolbHUKA,
mpaneyuu; 00Ka3amv 00HY U3 21A8HbIX meopem ceomempuu — meopemy llugazopa.

1.ITnomans MHOTOYTOJIbHUKA.
2.I1nomaapr mapasuiesorpamma,
TPEYroJIbHUKA U TPATICITHH.
3.Teopema ITudaropa.
Pemenue 3amgau.

KonTtponbnas pabota Ne2.

14

(I)OpMyJII/lpOBaTI) U A0Ka3bIBaThb TCOPCMY

[Mugaropa u obparuyro eil.

BriBOoaUTL bopmyIbl IIomaneu
PSMOYTOJTbHHKA, napajuiesorpaMmma,
TPEYroJIbHUKA U TPATICIIHH.

Haxoauth IO A MHOTOYTOJIbHUKA
pazOueHuem Ha TPEYroJIbHUKU u
YeThIPEXyroJbHUKH.

OOBACHATH ¥ WLTIOCTPUPOBATH OTHOIIICHUE
TJI0MIA e TTOT00HBIX (UTYP.

Pemiatp 3amaur Ha BBIYMCIICHUE TUTOIIAJCH
TPEYrOJHLHUKOB, YEeTBIPEXYTOJLHUKOB "
MHOTOYTOJLHUKOB. Omupasich Ha JaHHBIC YCIOBHS
3aJ1a4d, HAXOAMTh BO3MOXXHOCTH TPHUMCHCHHUS
HEO0OXOJMMBIX dhopmy, peoOpa3oBHIBATH
bopMyITHL. HUcnoan3oBaty  Gopmynsr s
000CHOBaHMSI JOKA3aTENbHBIX PACCYKICHHUI B X0Je
peuieausi.  UHTepnpeTrupoBaTh  MOJYyYECHHBII
PEe3YNbTaT U COMOCTABJISITH €T0 C YCIOBUEM 33a4

[TomoOHbBIE TPEYTOIBLHUKH.

!leflb.’

8gecmu NOHAMUE NOOOOHBIX MPEY2OIbHUKO8, DACCMOMPEms NPUHAKU NOO00OUS MPey2olbHUKO8 U UX
npuMeHenUsl, coenams nepeblll Wae 8 0C8OCHUU YUAUUMUC MPUSOHOMEMPULECKO20 annapama 2eoMempuu.

1.OnpeneneHue mo00HBIX
TPEYroJbHUKOB.
2.ITpu3Haku moo0us
TPEYroJbHUKOB.
KontponbHas padoTa Ne3.
3.IIpumenenue moaodus k
JI0Ka3aTelIbCTBY TEOPEM U
pELIeHUIO 3a1a4.
4.CoOTHOLIEHUS MEXKTY
CTOpPOHaMH U yriiaMu

IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

KonTtponsHas pabota Ne4.

19

®opMyIHpOBaTh OIpEEICHHE MOA0O0HBIX
TPEYrOJIbHUKOB.

®opMyIHPOBATh U 10KA3bIBATh TEOPEMBI O
IOpPU3HAKAX MOJOOUS TPEYrOJIbHUKOB, TEOpEMY
Qaneca.

®opMmy.HpOBATH oInpeseIeHus U
WUIIOCTPUPOBATh TIOHATUS CHHYCa, KOCHHYCA,
TaHreHca M KOTaHreHca  OCTporo  yria
OpSAMOYTOJIBHOTO  TpEyrojibHUKa.  BbIBOAMTH
bopmynsl, BBIpaKaroIine byHKINN yria
OpSMOYTOJIBHOTO  TPEYroJibHUKa  4Yepe3  €ro
CTOPOHBI.

®opMyIMpOBaTL  ONpEJCICHUS  CHHYCA,
KOCHHYyca, TaHI'€Hca, KOoTaHreHca yrioB oT 0 1o
180°. BmiBoauTh  (GOpMyIBI,  BhIpAXKarolIUe
¢ynkuu yrioB or 0 go 180° uepe3 ¢yHKIUN
OCTpBIX YriioB. POpMy/aHpOBaThL U Pa3bACHATH
OCHOBHOE TpPUTOHOMETpUYecKkoe ToxJaecTBo. [lo
3HAYeHUSM OJIHOW TPUTOHOMETPUYECKOH (YHKIIUU
yria BBIYMCJIATH 3HA4YeHUs JPYrux
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Ne i/ | Tema

KoJ-Bo
JacoB

XapakrepucTuka OCHOBHBIX BU/I0B
JAeSITeJIbHOCTH yYeHUKA
(Ha 0CHOBe y4eOHBbIX 1eiCTBHIi)

TPUTOHOMETPHUUYECKUX (PYHKIUH 3TOTO yria.

HccaenoBarb CBOMCTBA TpPEYrojbHHUKA C
IIOMOIIBI0 KOMIIBIOTEPHBIX IIPOrPaMM.

Pematsb 3a/1a4u Ha IIOCTPOCHHE,
JI0Ka3aTeNbCTBO M BbIUMCIECHMS. BblaeasaTs B
YCIOBMM  3aaud  YCIOBHE M 3aKJIIOUYCHHUE.
MopeaupoBaTrhe YCIOBHE 3aJaud € IIOMOIIBIO
yeprexa WIH pUCYHKa, NPOBOIMTH
JOIMIOJTHUTCIIBHBIC TIIOCTPOCHHA B XOA€ PCHICHUA.
Onwupasich Ha TaHHBIE YCJIOBUS 3a/1a4M, MPOBOAUTH
HeoOxoauMble paccyxaeHus. UHTepnperupoBarh
MOJIYYEHHBIH pEe3ylbTaT M COMNOCTABIATH €ro ¢
YCIOBHEM 3aJauu

OKpYy>XHOCTb.
Llenw:

pacuupums ceeodenuss 06 OKPYHCHOCMU, NONYUEHHble YYaAWUMUC 8 7 Kiacce, uU3yyums Hogvle (hakmul,
CBA3AHHbBIE C  OKPYICHOCMbBIO;, NOZHAKOMUMb VUAWUXCA C YemblpbMs 3aMedamenbHbIMU  MOYKAMU

Mpey2oIbHUKA.

1.KacarenbHas K OKpYy>KHOCTH.
2.1leHTpanbHbIe U BIMCAHHBIC
YTJIBI.

3.Yetblpe 3amMevaTeIbHbIC TOUKH
4 TpEyroJbHUKA.

4 .BrirceHHas ¥ oMCcaHHas
OKPY>KHOCTH.

Pemenue 3amau.

Kontponbhas padoTa NoS5.

16

@DopMyJIMPOBATH  OMNPECICHUS] TTOHSATHUH,
CBSI3aHHBIX C OKPYXHOCTBIO, IEHTPAJIBHOTO W
BIMCAHHOTO VIJIOB, CEKYyIIEW W KacaTelbHOW K
OKPY>KHOCTH, YTJIOB, CBSI3aHHBIX C OKPY>KHOCTBIO.

®opMyIHpPOBaTh U J0KA3bIBATH TEOPEMBI O
BIIMCAHHBIX  yrjaxX, yrjax, CBS3aHHBIX C
OKPY>KHOCTBIO.

@®opMyIHpPOBaTh  COOTBETCTBHE  MEXAY
BEJIMYMHON UEHTPaJIbHOrO Yria W JUIMHOW Iyru
OKPY>KHOCTH.

HN300pakaTh, pacno3HaBaTh U ONHMCHIBATH
B3alMHOE PACIIOJIOKEHHUE IPSIMON U OKPYKHOCTH.

HccaenoBath  CcBOMCTBA  KOH(UTYpAIHi,
CBA3aHHBIX C  OKPYXHOCTBbIO, C  IOMOUIBIO
KOMITBIOTEPHBIX MPOTPAMM.

Pemiatp 3amaun Ha BBIYHMCICHUE JIMHEHHBIX
BEJIMYMH, TPAyCHOU MEpHI yIiia.

Pematb 3a1aun Ha MOCTPOCHUE,
JOKa3aTeNbCTBO U BbIYHCIeHUs . MoaeaupoBaTh
yCIIOBUE 3a]]a4i C TIOMOIIBIO YePTeKa UIIH PUCYHKA,
NMPOBOJAUTH JIONOJIHUTENIbHBIE TOCTPOCHUSI B XOJE
pemieHus. BelaeasiTb Ha depTeke KOHMUTYpaluu,
HEoOXOoauMBIE s TPOBEACHUS OOOCHOBaHUM
JOTUYECKHUX IaroB peuieHus. UHTepnperupoBatb
MOJYYEHHBIM pPE3yabTaT U COMOCTABJIATH €ro C
YCIIOBHEM 33J1a4M

5 IloBTOpenue.  Pemenne
3ajad.

3HaTh Marepuan, U3Y4YEHHBIM B Kypce
MaTeMaTHKH 3a 8 KJiacc.

BaageTs o0IIMM npueMoOM pelieHus 3a1ad.

YMeTh NpPUMEHSTH MOJTYYCHHBbIE 3HAHMUS Ha
MIPaKTUKeE.
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Kou-Bo Xapakrepucruka OCHOBHBIX BH/I0OB
Ne i/m | Tema YACOB AeATEeJIbHOCTH YYCHUKA
(Ha 0CHOBe y4eOHBbIX 1eiCTBHIi)
YMeTh JIOTMYECKM MBICIUTh, OTCTAauBATh
CBOIO TOYKY 3pEHMs] U BBICIYIIMBaTb MHEHHUE
JPYTux, paboTaTh B KOMaHJE.
Hroro: 70
. e XapakTepucTHKa OCHOBHBIX BH/JIOB JeAITEJbHOCTH
H3y4yaemsblii MaTepuan 2 x N .
= S |Y4YeHHKA (HA ypOBHE y4eOHbIX el CTBUIA)
S =
= T

Aureopa 9 kiaacc (102 gyaca).

PanrionansHbIeHEPABEHCTBA U UX CHCTEMBI

Leny:

- UMETh TMPEACTABICHUE O NOHAMUAX! JUHEUHOoe, K8aOpamHoe, payuoHaIbHOe HepaseHCcmeo, 001acmy
00Ny CMUMbIX 3HAYEHUL HePaABEeHCMS,

- 081a0emv  YMEHUAMU: Onpedenams 001acmb  OONYCIMUMBIX —3HAYEHUlU, peuwams JuHelHble,
Keaopammvie, PAYUOHANbHbIE HEPAGEHCMBA U HEePABeHCmed ¢ MoOyie, peulamsb HEepageHCmed MemoooM
UHMep8aos.

Pacno3naBarb JuHEHHBIE W KBaJpaTHbBIC
1-3 JIuneiinble 1 KBagpaTHBIC 3 HEpPAaBEHCTBa, pellaTh JIMHEHHbIE HEPABEHCTBA U
HEPaBCHCTBA KBaJpaTHbIE HEPABEHCTBA C OJHOM TMEPEMEHHOM,
IpOoOHO-pallMOHANbHBIE HEPaBEHCTBA, HEPABEHCTBA,
4-8 PanmonansHbIe HEpaBEHCTBA 5 CONCPAKAIIIE MONYITb. .
[MonmMaTth mpocTeiilie MOHSTUS TEOPUHU
9-10 MHOXecTBa 1 oreparuy Haj 2 MHOXKECTB, IIPHUBOJUTH IIPUMCEPEBL KOHCYHBIX U
HUMU OECKOHEYHBIX MHOXKECTB, 3aJaBaThb MHOXKECTBA,
1113 CHCTEeMbI paLHOHAIBHBIX 3 HaXOAUTh OOBEAMHEHUE U IepeceuyeHUue KOHKPETHBIX
HEPABEHCTB MHOKCCTB.
OGoGWwarLKii ypoK 110 TeMe: OnucbiBaTh  MHOXKECTBO  LEJNBIX  YHCE,
14 PaumoHAIbHbIE HEPABEHCTBA M MX | 1 MHOKECTBO  PAllMOHANBHBIX  YHUCEN, MHOXXECTBO
CHCTEMEL JNEHCTBUTENBHBIX YHCEN, COOTHOIIEHUE MEXAY dTUMU
Kontpoanuas padora Nel. MHOXKCCTBAMH. 5
15 HepaBeHCTBA 1 CHCTEMBI 1 Pemiatp cucTeMbl JIMHEHHBIX M KBaJAPaTHBIX
HePaBEHCTB HEPAaBEHCTB, CHCTEMbI pAIlMOHAIbHBIX HEPABEHCTB,
= BOWHBIC HEPABEHCTBA.
16 AHaau3 KOHTPOJIBHOUN paboOTHI. 1 & p
Cucrembl ypaBHEHUI
Leny:

- uMemsb npedcmasienue 0 Cucmeme payuoOHAIbHbIX YPAGHEHUL, O COCMABIEHUU MAMEMAMU4ecKol
Moo0enu;

- 061a0emb YMEHUAMU: GbINOJIHAMb PAGHOCUTbHBLE NPE0OPA308AHUS, PEULAsl YPAGHEHUS U CUCTEMbL
VPABHEHULL ¢ O8YMSI NePEMEHHbIMU, Peulams YPAGHEHUS U CUCEMbL YPAGHEHUT PA3IUYHIMU MEMOOAMU:
epagpuueckum, nOOCMAHOBKOMU, AlceOPAUYECKO20 CLONCEHUS], 86€0CeHUsl HOBbIX NEPEMEHHDIX, U3NAcaAMb
unpopmayuro, unmepnpemupys hakmol, PazvsACHss 3HAYEHUE U CMBICIL MEOPUL.

HNmers NOHATHE O PEIIEHUU CHUCTEMBI YpPaB-

1720 CHCTEMBI PALHOHAIBHBIX 4 HEHMH M  HEPaBEHCTB, 3HAIOT  PABHOCHIIBHBIC

) ypaBHEHHUI. OCHOBHbIE IOHSTHS npeoOpa30BaHUsl YPaBHEHUN U HEPABEHCTB C JBYMS
HEPEMEHHBIMH.

2124 | MeTons! pemenns creten 7 YMeTs onpefensaTh INOHATHS, NPHUBOAUTH J0-
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YpaBHEHUI

Cucrembl ypaBHEHUHN Kak

25-28 | MmaTeMaTH4eCKUEe MOICIH 4
peaNbHBIX CUTYaLU

29 O6o6maromuii ypok. CUCTEMBI 1
palMOHAIBHBIX YPAaBHEHHUI.
KonTpoabHnas padora Ne 2

30 CucTeMsbl parioHATBHBIX 1
YpaBHEHUU

31 AHanu3 KOHTPOJIbLHOM pabOTHI. 1

Pemrenne cucrem ypaBHeHUN.

Ka3aTeJIbCTBA.

Pemiate  cucrteMbl  ypaBHEHMH,  IIPOCTbIE
HEJIMHENHBIE CUCTEMBl YPAaBHEHHUU ABYX IEPEMEHHBIX
Pa3JIMYHBIMU METOJAMM.

Crpouth TpaQuKM ypaBHEHMH C JBYyMA
IIEPEMEHHBIMU;
OPUMEHSTh  IpadUYecKUid  METON,  METOJ

MOJICTAHOBKH, METOJ| aJreOpandecKoro CIOKEHUS U
METOJ| BBEJCHUS HOBOM IEPEMEHHOW IIpU PELICHUH
IPAKTHUYECKUX 3a/1a4.

Pematp HepaBeHCTBAa M CHUCTEMBbl HEPABEHCTB,
UCIOJIB3Ys TpaduuecKue MpeCTaBICHUS.

Hcnoab3oBarh (GyHKIIMOHAIBHO —
rpajguueckoe TpPEACTaBICHHWE JUIs pEIIeHUs U
WCCIIEIOBAHUS YPABHEHUH U CUCTEM

COCTaBJIATh MAaTEMATUYECKUE MOJIENIN PeaTbHBIX
CUTyaluii 1 padoTaTh C COCTaBJIEHHON MOJEIBIO.

Yucnossle QyHKIIUU

lle./lb.'

0811a0emb HABLIKAMU HAXONCOEHUsL 001acmu onpeoenenus: (hyHKyuu,

0811a0emb YMEeHUAMU. 3A0AHUSL PYHKYUU PAZTULHBIMU CROCOOAMU, NOCMPOeHUs 2paghuka GyHKYuu no
CNI0BECHOU MOoOeu,
umems npeocmasienue 0 maKux QyHOaMeHmaibHblX NOHAMUAX MAMEMAMUKY, KaK Qyukyus, ee od1acmo
onpeoenenus, 001acmob 3HAYeHUl, O PA3TUYHBIX CROCODAX 3A0AHUSA PYHKYUU. AHATUMUYECKOM, 2PAPUYECKOM,
MAOIUYHOM, CTLOBECHOM,
061a0emb YMEHUAMU: NPUMEHAMb NOHAMUSL YeMHOCMU U HEYeMHOCMU, 0ZPAHUYEHHOCU, HENPEePbIGHOCMU,
MOHOMOHHOCIU (PYHKYULL, CIPOUMb U YUMams epapuku GyHKyull, Haxooums HauboIbuee U HauMeHbulee
3HAYEHUs1 HA 3A0AHHOM NPOMEICYMKe, peulds NPaKmuyeckue 3a0adiu.

Onpenenenue YuCIOBOM

32-35 | pynkiuu. O6macte onpeaenenus, | 4
00J1aCTh 3HAYCHUH (PYHKITMH
36-38 | CriocoOnl 3a1anust GyHKIHIMA 3
39-42 | CoiictBa GyHKIUN 4
43-44 | YerHble U HEYETHbIE PYHKIIUU 2
45-46 AJMUHHUCTpATUBHAS KOHTPOJIbHAS 2
pabota
47 AHanu3 aIMUHUCTPATUBHOM 1
KOHTPOJILHOU pabOTHI.
Pemenue 3agau no reme:
48 1
UuncnoBble QYHKITUU
Ob6o06maromuit ypok o Teme
49 «Yucnossie pynkuuu. Croifctea | 1
GyHKIII
KonTpoabHnas pabora Ne3.
50 o 1
CaoiicTBa (hyHKIUHU
AHaM3 KOHTPOJIBHOHM pabOTHI.
51-52 | ®yukmums y = x"(n:N), ux 2

CBOMCTBA U rpauKu

HaxoauTh 3HaueHus (QyHKOWH, 3aJaHHOM
dbopmynoit, Tabauiel, rpa@ukom, MO €€ apryMeHTy;
HAaXOJWTh 3HAUYEHHE apryMeHTa [0 3HAYCHHIO
byHKIMH, 3a1aHHOM TpapUKOM UITU TaOIHUIIEH.

HccnenoBarp (GyHKIMIO HAa MOHOTOHHOCTB,
OTpeNeNnaTh HaubOoJblllee M HaUMEHbIIee 3HAUYEeHUE
(GyHKIMH, OTPaHUYEHHOCTh, BBIMYKJIOCTh, YETHOCTD,
HEYETHOCTh, O0OJACTh ONpENEIICHUS U MHOXXECTBO
3HAUEHUHN; TMOHUMATh COJEP)KATEIbHBIA  CMBICIT
BOXHEUIINX CBOMCTB (QYHKIUH; 110 TpapuKy QYyHKIHH
OTBEUaTh Ha BOIPOCHI, Kacaroluecsi e€ CBOMCTB;
pacro3HaBaTh BU/IBI M3y4aeMbIX byHKIUH.
IMoka3pIBaTHL  CXeMAaTUYECKH  MOJIOKEHHE  Ha
KOOPJMHATHOM TUIOCKOCTH rpadukoB QyHKIUN BUIA y

=C y=kx+my=ke y=k/xy= Vx Y=, y=
ax’> + bx + CB 3aBHCUMOCTH OT 3HauyeHHil
K03 PULIMEHTOB, BXOAAIMX B POPMYJIBL.

OnuceiBaTh CBOMCTBA H3YYEHHBIX (DYHKIU,
CTPOMTH UX TpaPUKH.

52




53-54 Oynukius y = x"(NN), ux IIpuMeHsTh TpaduuecKre MPEICTABICHUS TPU
CBOMCTBA M rpauKu pelIeHnuN ypaBHEHUM, CUCTEM, HEPABEHCTB.

55 ®OyHknusa y = x" ., €e CBOMCTBA U
rpadux

56 KonTpoabHas padora Ned.

[Iporpeccun.

Llens:

UMETH MPEJCTABICHUE O YMCIOBOH MOCIEI0BATENILHOCTH, apu(hMETHUECKOM IPOTPECCUU U
reOMETPUYECKOM MPOrpeccut, Kak YaCTHBIX CIydasiX YMCIOBBIX MOCIEI0BATEIbHOCTEH, O TpeX crocodax
3aJaHus [0CIIEeI0BATEIbHOCTH: aHAIUTHYECKOM, CIIOBECHOM U PEKYPPEHTHOM;

OBJIAZIETh YMEHHUSIMH: (DOPMYITHPOBATh U 0OOCHOBBIBATH PsiJi CBOMCTB apu(MeTHIECKOi nmpodeccun,
reoMeTpHUecKoi Npodeccuu, CBOAUTh UX B OJHY TaOIHILY;

OBJIAJIETh YMEHUSIMU: PELIaTh TEKCTOBbIE 33/1a4M, UCIOJIb3Ys CBOMCTBA apu(pMETHUECKON POTPECCUH
Y TEOMETPUUYECKON ITPOTPECCUH;
OBJIAJIETh YMEHUSMU: BBIBOJUTH XapaKTEPUCTUUECKOE CBOMCTBO apu(PMETUUECKOM Mporpeccun u
r€OMETPUYECKON MPOrpecCHy NMPUMEHTh UX MPU PEHICHUH MaTeMaTHYECKHX 3ajiau.

AHanu3 KOHTPOJIbHOM pabOTHI.

57-61
YmcnoBble MOCIeI0BaTEIbHOCTH
62-65 | Apudmerndeckas mporpeccus
66-69 | 'eomerpuyeckas mporpeccus
O600marmuil ypok 1o Teme.
70 Apudpmerrnueckas u
reoMeTpHuuecKas Mporpeccuu.
71 KonTtpoabHnas pabora NeS.

IIporpeccun.

IIpumeHsATH WHJIEKCHBIE 0003HavYeHwUs,
CTPOMUTH PEYEBBIC BHICKA3BIBAHUS C MCIOJIb30BAHUEM
TEPMHHOJIOTUH, CBSI3aHHOM c MOHSTHEM
MIOCJIEI0BATEILHOCTH.

BpluucaAaTs  4iI€HBl  [OCJIEN0BATENIBHOCTEM,
3aJlaHHBIX (HOPMYJION N-TO WiEHA WM PEKypPEHTHOM
dbopmyrnoii. YcTaHaBJAMBATHL 3aKOHOMEPHOCTH B
MOCTPOCHUU TIOCJEIOBATEIbHOCTH, €CIU H3BECTHBI
MepBbIE€ HECKOJIbKO €€ wieHOB. M300pamxarh 4ieHBI
MOCIIEZIOBATEILHOCTH TOYKAMH Ha KOOPIAMHATHOMN
IJIOCKOCTH.

Pacno3naBathp apuPpMETUYECKYIO u
FEOMETPUYECKYIO NMPOTPECCUH MPHU Pa3HBIX CHOCOOax
3agaHus. BBIBOAMTH Ha OCHOBE JOKa3aTelbHBIX
paccyKIeHUI hopmyIsl oO1ero YjieHa
apuMETUYECKOW M TEOMETPHUYCCKON IPOrpecCHid,
CyMMBI TEpBBIX N UJICHOB apudmeTuyecko u
FEOMETPUYECKON TMporpeccuii; pemaTb 3aJauyd C
UCIIOJIb30BaHUEM ITUX (POPMYIL.

PaccMaTpuBaTh npuMepsl U3 peanbHON KU3HH,
WUTIOCTPUPYIOIINE HM3MEHEHHEe B apupMETHUECKON
OpPOTPEeCcCUU, B  TEOMETPUYECKON  IPOTpeccHy;
H300paKaTh COOTBETCTBYIOIIIHE 3aBUCUMOCTH
rpaduyecku.

PemiaTp 3a1aun Ha CIOXHBIE MPOLIEHTHI, B TOM
yuclie  3aJaud M3 pealbHOM  TpakTHKH  (C
UCIIOJIb30BaHUEM KaIbKYJISATOPA)

PemiaTte TEKCTOBBIE 3aJayul aNreOpandecKum
METOJOM, MHTEPIPETUPOBATH MOJTY4eHHBIHN
pe3ynpTaT, MPOBOAWTH OTOOP pElIeHUH, UCXOAS U3
(bOpMYTUPOBKH 3aa4H.
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72 AHanu3 KOHTPOJIbHOM pabOThI

DneMeHThl KOMOWHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEH

geﬂb.‘

- HMCTh NIPCACTABIICHUC O KOM6I/IHaTOpHI>IX 3agadax, 3JICMCHTax KOMGI/IHaTOpI/IKI/II MEPCCTAaHOBKCE,
MNEpEMEIICHNUHU, COUYCTAHUHN,; O IIOHATUH «CPECOAHECC apI/I(bMeTI/I‘-IGCKOC», pasMaxe psaaa 4uceii, MoAeC psaga 4Yuce,

0 MCAMaHC IMPONU3BOJILHOTO pAa,

- HUMCTh NPCACTABJICHUC O HOBOM MATEMATHYCCKOM HaIlPpaBJICHUN — TCOPUU BGpOﬂTHOCTeﬁ, O IIOHATHHN
MHOXCCTBA U OlI€pally HaJl HUMH, O HpOCTGfIHIHX BCPOATHOCTHBIX 3aJa4ax;

73-75 | KomOuHaTOpHBIE 331291 3 IIpoBoauTh  HECIOXKHBIE  JI0KA3aTENIbCTBA,
MOJTy9aTh MPOCTEUIINE CIEJCTBUS U3 W3BECTHBIX WIIN
paHee TIOJIyYEHHBIX  YTBEp)KICHHI, OIICHHBATh

. JIOTHYECKYIO TPABUIIBHOCTH PACCYKICHHN.

76-77 | CTATHCTHKA — qsaiin 2 I/ICI?(I)(J)II)EOBZITL HpI/IMgpLI }ZJI'(ISI WUTIOCTPALUK U

nHGopMaIn KOHTP MPUMEPHI 151 OPOBEPIKEHUS YTBEPIKIACHUH.
N3BaexkaTy WHGOpPMANNIO, TPEICTABICHHYIO B

78-80 [Ipocreiinme BEPOATHOCTHbIE 3 TabnMIax, Ha JjguarpaMMax rpadukax, COCTaBJIATH
3a1a4uun TaOJIUIbI, CTPOUTH IUArPaMMbl U FpaUKH.

81-82 DKcrepuMeHTaITbHBIE JTaHHBIE U 5 Pemath KOMOWHATOpHBIE  3aMa4yd  IyTeM
BEPOSITHOCTH COOBITUI CUCTEMaTHYECKOTO Mepedopa BOZMOKHBIX BAPUAHTOB,
O6o0maromuii ypok 1mo Teme. a TAK)KE C UCIIOJIb30BAHUEM ITPaBUJIA YMHOKEHUS.

83 OneMeHThl KOMOUHATOPUKH, 1 Haxoauth pazMax, MOy, Cpe/lHEe 3HAUCHHUE;
CTaTUCTUKH U TEOPUU HaxoIuTb  YacTOTy  COOBITHSA,  MCIOJB3YA
BEPOSTHOCTEH. coOCTBEHHBIE HaOI0ICHUS u TOTOBBIC

CTaTUCTHUYECKUE JTaHHBIE.
KonTpoabuas paGora Ne6. IIpuBoauTs  IpHUMEPHl  JOCTOBEPHBIX U

84 DNeMeHThl KOMOWHATOPUKH, 1 HEBO3MOXKHBIX COOBITHIH 5 y
CTATHCTHKH U TCOPHH HaXOJUTh BEPOSITHOCTU CIy4alHBIX COOBITUH B
BEPOSITHOCTEH. [POCTCHILNX CIydasX

IIpuBoanTH pUMEpPBI KOHEYHBIX u
O6eckoHeuHbIX MHOXkecTB. HaxoauTs o0beauHeHue U
nepeceyeHre MHOXkecTB. IIpHBOAMTB  IIpUMEPHI
HECJIOKHBIX KJIacCU(UKaLUH.

Hcnoab30BaTh  TEOPETHKO-MHOKECTBEHHYIO
CUMBOJIMKY M SI3bIK IpPU pEIHIEHUWH 3aJad B XOJe

85-89 | MHoxecTBa. DeMEHTHI JJOTUKU 5 W3Y4YEHUs Pa3IMYHbIX Pa3/eIoB Kypca.

HNnnecTpupoBaTh MaTeMaTH4eCKUE MOHITUS U
yTBEepXKJIeHUs npuMepaMu. Menoab3o0BaTh NpUMeEphI
U KOHTp NIPUMEpPHI B ApTyMEHTAIHH.

Koncrpyuposarth MaTeMaTH4ecKue
NPEJIOKEHUSI ¢ MOMOIIBIO CBSI30K €CNIH..., TO..., B
TOM U TOJIBKO TOM CIIy4ae, JIOTHYECKHUX CBS30K M, MU

Htorosoe nosTopenue Mmozosas

90-102 13

KOHMPOAbHAs paboma
102
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Ne | Tema

KoJ-Bo
qacoB

XapakrepucTuka
JAeSITeJIbHOCTH YYeHUKA
(Ha 0CHOBe Y4eOHBIX JIeliCTBHIl)

OCHOBHBIX BH/10B

T'eomerpus 9 kiaacce (68 yacos).

BexkTopsl.

Heﬂb.' Cd)OpMMpOdeb NOHAMUe 6EKMopa KaK HanpaeleHHo20 ompes3Kda, noKazanib y4awjumcsil npumenerue

8EKMOPA K peueHuIo npoCcmetuiux 3a0au.

1

1.IlonsiTue BexkTOpA.
2.CioKeHue 1 BBIUYNTAaHUE

DopMyTHPOBATH OTIpeICIICHUS u
WUTIOCTPUPOBATh  TMOHSATHS ~ BEKTOpa,  JIJTHMHBI
(Monmynsi)  BEKTOpa, KOJUIMHEAPHBIX  BEKTOPOB,
PaBHBIX BEKTOPOB.

BoruncasTh JUIMHY U KOOPIUHATH BEKTOPA.

BEKTOPOB.
8 HaxoauTs yros Mexay BEKTOpaMH.
3.YMHOXEHHE BEKTOpa HA YUCIIO.
BoInoaHATHL oniepary Ha/l BEKTOPAMH.
[IpuMeHeHne BEKTOPOB K
BoinoansaTs MIPOEKTHI o TeMaM
pELICHUIO 3a/1a4.
WCIIOJIH30BaHUS BEKTOPHOTO METOJA MPU PEIICHUU
3a/1a4 Ha BBIYKMCIIEHUS U I0KA3aTeIbCTBA.
Merto KOOpIMHAT.
Lens:
2 OO0bsICHAT, M WIIIOCTPUPOBATH TIOHATHE
1.KoopauHnatel BekTOpa. JIEKapTOBOM CUCTEMbI KOOPJIMHAT.
2.Ilpocreiimue 3aga4n B BeiBoguTh ¥ MCHOJB30BaTh  (POPMYIIBI
KOOpAMHATaXx. KOOPJMHAT CEPEIMHBI OTPE3Ka, PACCTOSIHUS MEXKIY
3.YpaBHEHUE OKPYKHOCTH U 10 JIBYMsI TOYKaMH IUUIOCKOCTH, YPaBHEHHS TPSMOU U
MPSMOI. OKPY>KHOCTH.
Pewrenne 3anau. BeinoHATh IIPOEKTHI 1o TeMaM
Kontponsnas padora Nel. UCIIOJb30BAHNA  KOOPAMHATHOTO  METOJa  IIpH

PEIICHNHU 3aJa4 Ha BEIYHMCIICHUA U T0Ka3aTCJIbCTBa

CooTHoI1IeHNE MCIKAY CTOpOHAMU U yrilaMHu TpCYroJbHHKaA. CKaJ'IHpHOC IMPOU3BCACHNUEC BEKTOPOB.
Ueﬂb.' NO3ZHAKOMUNb Y4auUuxcia ¢ OCHOBHbIMU AIcOPUMMAMU PEULEHUA NPOU3BOIbHbIX MPEY2O/IbHUKOE.

3

2.COoOTHOLIEHUS MEXKTY
CTOPOHaMH U yriiaMu
TPEYroJabHUKA.
3.CxansipHO€ IPOU3BEACHUE
BEKTOPOB.

Pemenue 3amau.
KonTtponpHas pabota Ne2.

1.Cunyc, KOCUHYC, TAHT'€HC YIJIa.

11

@®opMyIHpoOBaTh U I0KA3bIBATh TEOPEMY
COOTHOILIEHUSX MEXJIy CTOPOHAaMH M  YIJaMu
TPEeYroJbHUKA.

D opMyTHPOBATH oTpeesieHus u
WLTIOCTPUPOBATh TOHSATUS CHUHYCa, KOCHHYCA,

TaHTeHCa u KOTaHTeHca OCTpOTO yria
PSIMOYTOJIBHOTO TpPEYroJbHUKA. BoiBoauTh
dbopMyIbL, BBIpAXKAIOIIHE byHKIIH yria

IPSIMOYTOJIBHOTO TPEYrOJIbHUKA YEPE3 €r0 CTOPOHBI.
®opMyIHpPOBaTh OINpPEACICHUSI CUHYCa, KOCHHYCA,
TaHI€HCa, KOTAaHIE€HCA YIJIO0B OT 0° o 180°.
BbiBoauTh  (GOpMYIBl, BBIpaXKaroUMe (QYHKIUH
yrios ot 0° 1o 180° yepe3 GyHKIMH OCTPHIX YIIIOB.
®opmMynupoBaTh U Pa3bSICHATHL  OCHOBHOE
TPUTOHOMETPHUUYECKOE ToXaecTBO. Ilo 3HadeHMAM

OJIHOW  TPUTOHOMETPUYECKOM  (GYHKIMM  yria
BBIYMCJIATH 3HA4YEHUs JpYyrux
TPUTOHOMETPUYECKMX  (YHKIMHA  3TOro  yria.

D opMyIHPOBATH U JOKA3bIBATH TEOPEMBI CHHYCOB
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Y KOCHHYCOB.

HaxoauTe yron Mexy BEKTOpaMH, CKaJIsIpHOE
NPOM3BEACHUE  BEKTOPOB,  (OPMYIUPOBATH |
00OCHOBBIBaTh  YTBEPXKACHUS O CBOMCTBax
CKaJISIPHOTO IIPOU3BENIEHUS BEKTOPOB; UCIOJIb30BaTh
CKaJSIPHOE IPOM3BEJICHUE BEKTOPOB IPU PEIICHUU
3ajad.

JInuHa OKpyKHOCTHU U IUTONIAJb Kpyra.

geﬂb.‘

pacuiupums U CUCmemamusupoeantb SHaHUusl y4aujuxcs 00 OKPYIAUCHOCMIAX U MHO20)Y20/IbHUKAX.

4 Pacno3naBartsp MHOTOYTOJIbHUKH,
¢opmynupoBary omnpeneneHue U NPUBOAUTH
PUMEpPbl MHOTOYTI'OJIbHUKOB.

®opMyIUpoOBaTh U J0Ka3bIBaTh TEOPEMY O
CYMME YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

HccaenoBarb CBOICTBA MHOIOYTOJIBHHKOB C
MOMOUIBIO0 KOMIIBIOTEPHBIX MTPOIPAMM.

®opMyIHpOBaTh U J0Ka3bIBATh TEOPEMBI O
BIIMCAHHOU 51 ONIMCAHHOM OKPYKHOCTAX
MHOTOYTOJIbHUKA.
1.IIpaBunbHBIE MHOTOYTOJIbHUKU. OOBSACHATD TOHSTHSA JJIUHBI OKPYKHOCTH U
2. JInMHa OKPYKHOCTH U IJIOIIAb WIomaad  Kpyra;  BbIBOAUTH  GOpMYJbl s
Kpyra. 11 BBIUMCIICHUS JUIMHBI OKPYXHOCTH W JJIUHBI JYTH,
Pewrenne 3anau. IJIOIIAIU Kpyra U IUIOIAaau KpyroBOro CEKTopa.
KonTtponbras padoTa Ne3. Pemate 3agaum  Ha  JI0Ka3aTeNbCTBO U
BBIUMCIICHUS. MoaeaupoBaTh YCIOBUE 3a/ladud C
MOMOILBID 4YepTeXa WIM PUCYHKAa, HPOBOAUTH
JIOTIOJIHUTEJIbHBIE TOCTPOCHHUS B XOJE pEUICHUS.
NuTepniperupoBaTh TOJYYEHHBIA pe3ylbTaT U
CONOCTABJIATH €r0 C YCIIOBUEM 3aJauH.

HccaenoBarth CBOMCTBA KOH(UTrypanuu,
CBSI3aHHBIX C  OKPYXHOCTBIO, C  IOMOIIBIO
KOMIIBIOTEPHBIX IIPOrPAMM.

Pematp 3a/1a4u Ha MIOCTPOEHUE,
JI0Ka3aTeJIbCTBO M BHIYMCIICHUS.

JIBHOKEHUSA.

l!eﬂb.’

NO3HAKOMUNb Y4auwjuxcs ¢ novaAmuem 0BUDICEHUsL HA NIIOCKOCMIU.! Cummempusimu, napaiiejlbHobiM
neperHocom, no6OpPoOMmMoM.

5 OO0bsAICHAT, ¥ WILIKCTPUPOBATH TOHITHUS
paBeHcTBa ¢uryp, noaobus. CTPoUTh paBHBIE H
CUMMETpPUYHBIE ¢burypsl, BBINIOJIHATH
napajujiebHbIi EPEHOC U MOBOPOT.

HccaenoBarn CBOWCTBA  JBW)KEHHUH  C
MOMOIIIbIO KOMITBIOTEPHBIX MPOTPAMM.

BeinmoanaTh MIPOEKTHI 1o TeMaM
T€OMETPHYECKUX MpeoOpazoBaHUM Ha MIOCKOCTH.

1.IlonsTHE NBHXKEHUS.
2.ITapannenbHbIi IEPEHOC U
IIOBOPOT. 8
Pewrenue 3anau.
KonTtponsHas pabota Ne4.

HauanpHble cBeeHUS U3 CTCPCOMCTPHU.

geﬂb.'

0amv HaAUaIbHOE NPeOCMasieHue 0 Meiax U NOBEPXHOCMAX 8 NPOCMPAHCIEe, NOZHAKOMUMb YUAUWUXCSL C
OCHO8 HOBLIMU POPMYNAMU OIS LIYUCTEHUS NIOWAdell nogepXHocmell U 00bemMo8 mel.

6 | 1.MHororpaHHHKH. '8 | OOBSICHSITh, YTO TAaKOE MHOTOIPAaHHHK, €ro
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2.Tena v NOBEPXHOCTHU BpalLlCHUSI.

rpanu, péOpa, BEpIIMHBI, UArOHAIH, KaKoOW
MHOTOTPaHHUK HAa3bIBa€TCsS BBIYKIBIM, IMPU3MA,
BBICOTA NPU3MBI, Napajuielenunes, MNUpaMuaa,
WIMH]IP, KOHYC, cdepa, map.

OO0BbSACHATD, 4TO TaKoe 00BEM
MHOFOFpaHHI/IKa, I1omIaab HOBerHO CTH
MHOFOFpaHHI/IKa.

HccaenoBarb cBOKMCTBA MHOTOTPAHHUKOB.

Haxomute 00bEM M IUIOIIA[b HOBEPXHOCTU
MHOTr'OrpaHHuKa.

Ymersn CTPOUTh u pacrno3HaBaTh
MHOT'OrpaHHUKH.

YMeThb JIoTHYEeCKH MBICJINTB, OTCTauBAaTh CBOIO
TOYKY 3pE€HHS M BBICIYIINBATH MHEHUE IPYIHUX,
paboTaTh B KOMaH/IE.

006 akcroMax MJIaHUMETPHUH.

geﬂb.‘

damw dosee 2ﬂy60K0€ npe()cmaeﬂeuue O cucmeme AKCuom nianumempuu U AaKCUOMamud4eCKom Memooe.

7

06 akcroMax MJIaHUMETPHUH.

BocnpousBoautb bopMyITUPOBKHU
OTIpeNIeNIeHuH, aKCHOM, TEOpeM; KOHCTPYMPOBATh
HECJIOXKHbIE oTpe/eNieHus CaMOCTOSITENILHO.
BocnpousBoauth GopMyIHpOBKU U JOKA3aTENbCTBA
U3YYEHHBIX TEOpeM, MPOBOAUTH  HECIOXKHBIE
JI0Ka3aTelbCTBA CAMOCTOSITENIBHO, CChLIATBHCH B
xole OOOCHOBaHMH Ha OIpEENeHUs, TEOPEMBI,
AKCHUOMBI.

[ToBTOopenue. Pemenue 3anay.

10

3HaTh Marepuall, M3Y4YEHHbIHK B  Kypce
MaTeMaTHKH 3a 7-9 KI1acChl.

Brnazners 001muMu npueMamMu penieHus 3aaay.

YMeTh NpUMEHSATh MOJIydeHHbIE 3HAHHUS Ha
MPaKTHKE.

YMeTh JTIOTUYECKU MBICTUTh, OTCTauBATh CBOIO
TOUKY 3pEHHS U BBICIYIIMBATh MHEHHUE JAPYruX,
paboTaTh B KOMaHJIE.

Hroro:
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