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I[NTOACHUTEJIBHA A 3AITMCKA

Pabouas mporpamma mmo Marematuke (anredpa, reoMeTpHs, BEPOSITHOCTD U CTATUCTHKA) JIJIS OOYJAIOIINXCS C 3aICPIKKOM
ncuxudeckoro pa3sutus (qanee — 311P) Ha ypoBHE 0CHOBHOTO 00111€T0 00pa30BaHUs IOJITOTOBIIEHA HA OCHOBE
denepabHOTO TOCYIaPCTBEHHOTO 00pa30BaTeILHOTO CTaHIapTa OCHOBHOTO 001ero oopazoBanus (IIpukas
Mumnnpocgemenust Poccuu ot 31.05.2021 1. Ne 287, 3apeructpupoBan MUHHUCTEPCTBOM IOCTUIIMHU Poccuiickoit
Oenepanuu 05.07.2021 r., per. Homep 64101) (mamee — PI'OC O00), PenepanbHON aganTHPOBAHHON OCHOBHOM
00pa30BaTeIbHON MPOTPaMMBI OCHOBHOTO O0IIIET0 00pa30BaHus 00YUAIOIIIXCS C 3aIeP’KKOH TICHXIMYECKOTO Pa3BUTHS
(manee — ®AOOIT OOO 3I1P), paboueii mporpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus 1Mo npeamery «MaTemaTukay,
ycraBa ['bOY COLI noc. [Iporpecc. B pabodeit mporpamme y4TeHsI uew u mojoxkeHus Konmenmnnn pa3Butus
MaTeMaTHIecKoro o0pa3oBanus B Poccuiickoit denepamnmm.

OOmias xapakTepucTHKa ydeOHOro npeamera «MaremMaTukay

YueOHsrii mpeameT «MaTteMaTHKa» BXOTUT B MPEAMETHYIO 001acTh «MaremaTuka u nHpopmatrnka». OH ciocoOCTByeT
Pa3BUTHIO BEIYMCIUTEIBHOM KyJIBTYPbI U JIOTHYECKOTO MBILIIEHHS, (POPMHUPOBAHHIO YMEHHUSI TOJIB30BATHCS
ITOPUTMaMH, a TaK)Ke IPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX B TIOBCEIHEBHOMN JKU3HU 00YUYAIOIINXCS C
3I1P. Y4eOHsIif mpeaMeT pa3BUBAET MBIIIIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHre, PyHKIINOHAIFHYIOTPAMOTHOCTB,
YMEHUS BOCHPUHUMATh U KPUTHUECKU aHAIM3UPOBATh HHGOPMALIMIO, IIPEICTABICHHYIO B Pa3IMYHbIX (OpMax.
OOyueHne MaTeMaTrke JaéT BO3MOXKHOCTH Pa3BUBaTh y ooydatommxcs ¢ 3[1P Tounyto, parroHanbHyIo 1
nH(OPMATUBHYIO pedb, YMEHUE OTOMpaTh HanOoIIee MOIXOIINE I3bIKOBBIE, CHMBOJIIMYECKHUE, TpadyIecKue CpeIcTBa
IUISL BBIPAKEHUS CY>KICHUN M HAIJISIIHOTO MX IPEICTABICHHUS.

Heo0xomumMbIM KOMIOHEHTOM 00IIEH KyJIbTYPBl B COBPEMEHHOM TOJIKOBAHHH SIBISIETCS 001Iee 3HAKOMCTBO C METOAaMHU
MO3HAHUS JeHCTBUTEIHLHOCTH, IPEACTABICHUE O MPEIMETE M METOAaX MAaTEeMaTHKH, UX OTIMYHN OT METOJIOB APYTHX
€CTECTBEHHBIX U T'YMaHUTapHBIX HAYK, 000COOCHHOCTSAX MPUMEHEHHUSI MAaTEMATHUKH U1 PELICHUS] HAyYHBIX U IPUKIAIHBIX
3agad. Takum 06pa3oM, MaTeMaTHYecKoe 0Opa3oBaHNe BHOCUT CBOM BKJaJl B JOPMUPOBAHUE OOIIEH KyIbTYPbIUEIOBEKA.
WzyueHne MaTeMaTuKy TaKKe CIIOCOOCTBYET SCTETUUECKOMY BOCIIMTAHHIO YEJIOBEKa, TOHUMAHHIO KPAaCcOTHI M U3SIIECTBA
MaTEeMaTHYECKHX PaCcCY>KICHUH, BOCTIPHUATUIOI€OMETPUIECKHUX (POPM, YCBOSHHIO UAEH CUMMETPHH.

[Iporpamma oTpaxkaeT comepx’aHue 00ydeHus npeamery «MaTeMaTHKay C y4eTOM 0COOBIX 00pa30BaTeIbHbIX
notpebHocTel o0yuatomuxcst ¢ 3[1P. OBnanenne yaeOHbIM npeaMeToM «MaTeMaTHKay MPeICTaBIsEeT ONpeeICHHYIO
CIOXXHOCTH Jutst yaarmmxcs ¢ 3I1P. ¥ obyuatommuxcs ¢ 3[1P Hanboee BrIpakeHBI OTCTaBaHUS B Pa3BUTHU CIOBECHO-
JIOTHYECKUX (POPM MBIIIJICHUS, I03TOMY aOCTPaKTHBIE M OTBJICUCHHbIE KATETOPHH UM TPYIHOIOCTYIHBI. B Toxe Bpems
MPU CTIEIUATEHOM 00Y4YeHUH 00y4aroIIruecst MOTYT BBIOJIHSTh 33/IaHus 10 ainroputMy. OHH BOCIIPUUMYHUBEI K TTIOMOIIH,
MOTYT BBITIOJIHUATH MIEPEHOC Ha aHAJIOTHYHOE 33/IaHie YCBOCHHOTO criocoba penieHusi. CHUKEHUE pa3BUTHS
MBICJIMTEJIBHBIX ONEPaLuii U 3aMeIEHHOE CTAHOBJICHNE JIOTHUECKHUX JIEHCTBUI MPUBOAAT K HEJOCTATOUHON
OCMBICJIIEHHOCTH COBEPILAEMbIX YIEOHBIX ACUCTBUHA. Y 00y4aromuxcs 3aTpyJHEHBI CUETHBIC BHIYNCIICHUS,
MPOU3BOJMMEIC B yMe. B MUCHbMEHHBIX BEIUMCICHHUAX OHH MOTYT IIPOMYCKATh OJWH M3 TPOMEKYTOUHBIX 1IaroB. [Ipu
paboTe ¢ YMCIOBBIMU BBIPAXKCHUSMH, BEIYMCICHUEM UX 3HAYEHHUSI MOTYT HE yJCpKHUBATh NPaBHIIbHBII MTOPSIOK
neiicteuil. Ilpu ynpouiennu, npeoOpa3oBanuy BelpakeHui yuammecs ¢ 3[IP He MOryT caMoCTOSITENIbHO IPUHSATD
pelieHre o MOCIe0BaTeIbHOCTY BHIIOTHEHUS NeicTBUI. KOHKPETHOCTh MBIIUICHUS] OCTIOXKHSIET YCBOCHHUS

HaBBIKA PEIICHUS YpaBHEHUH, HEPABEHCTB, CHCTEMBI YpaBHEHHH. VIM MaoJI0CTYTHO COBEpIICHNE 00PaTUMBIX OIEpaIlnii.
Huskuit ypoBeHb pa3BUTHS JOTHUECKUX OIEpaLMid, HEAOCTaTOYHAass 0000IEHHOCTD MBIIIJICHUS 3aTPYJHSIOT H3yUeHHE
TeMbl «OYHKIIUI»: TIPH ONpeieieHNH ()yHKIIMOHAIBHOW 3aBUCHMOCTH, ITPH OITMCAHNU TpaduvIecKoil CUTyaluy,
HCTIONB3YS TEOMETPUYUECKUI, alreOpandeckuii, QyHKIMOHANBHBIN S3bIKH. Hepellko ydamuyecs He BUISAT pa3HUIIBI MEXTy
00J1acThIO onpeneneHus GYHKIUU U 00JIACTBIO 3HAUECHHH.

Pemienue 3agau conpspkeHO ¢ TPYAHOCTAMH 0GOPMIICHUS KPAaTKOM 3alicCH, IPOBEACHUS aHAIN3a YCIOBHS 3a1a4H,
BBLIIENIeHUsI cymecTBeHHOT0. O0yuatommuecs ¢ 3I1P 3arpyaHstoTes cienaTh yMO3aKIFOUeHHE OT O0IIETro K Y4aCTHOMY,
HEPEAKO BBIOMPAIOT HEPAIMOHAIILHBIE CIIOCOOBI PEIIEHHs], MHOTIa OTPAHUYHBAIOTCS] MAHHUITYJISIUAMH C YHCITaAMHU.

[Ipu n3y4yennu reomeTpudeckoro Marepuana odyqaromnecs ¢ 3I1P ctankuBaroTcs ¢ TpyAHOCTBIO A€IaTh JIOTHUYECKUE
BBIBOJIBI, CTPOUTS TIOCJIEIOBATENbHBIEC paccy X ieHus. HerpouHbie 3HaHUS OCHOBHBIX TEOPEM FeOMETPHH PUBOIUT K
omubKaM B pEIICHUH TeOMETPUIECKUX 3a1a4. OOydaronyecs: MOTYT MOJIMEHUTE (JOPMYITy, HETIPaBHIHHO PHUMEHHUTh
teopemy. K cepbe3HbIM OMMOKaM B PELICHUH 3a]1a4 IPUBOJAT HEAOCTATOYHO Pa3BUThHIE IPOCTPAHCTBEHHBIE
npescTaBieHus. VM cJI0HO BBITIONHUTH YEPTEK K YCIOBHIO, B IIMCbMEHHBIX pab0TaX OHH HE MOTYT IPHBECTH
0OBSICHEHHE K YEPTEKY.

To4yHOCTb 3aIIOMUHAHUS M BOCIIPOU3BEACHUS yUeOHOro MaTepHraia CHIKEHBI 110 MPUYMHE CIa00CTH MHECTHYECKON
NesITeNbHOCTH, CyxkeHus: oobema namstu. O0yuarontumces ¢ 3I1IP tpeOyeTcs Oosnbliie BpeMeHH Ha 3aKperieHue
MaTepuraia, akTyajTu3alus 3HaHUH 10 OTIOpe MPHU BOCIIPOU3BECHIH.

Jnist mpeofoneHus TpyAHOCTEH B M3ydeHnu yueOHoro npeamera «MaremaTnka» Heo0XoAuMa ajanrtamnus oobeMa 1
XapakTepa yueOHOro MaTepHaia K o3HaBaTeIbHBIM BO3MOKHOCTSIM ydanuxcs ¢ 3[1P. Crnexyer yueOHbIN MaTepuan
IIPENOJHOCUTD HEOOIBIIUMH HOPLUAMHY, YCIO0XKHASA €0 IOCTEIIEHHO, U3bICKUBATh CIIOCOOBI aJaNTalluy TPy IHbIX



3aJlaHUi, HEKOTOPBIE TEMBI 1aBaTh KaKk 03HAKOMHTEIHHBIE; MCKIIIOYaTh OTAEIbHBIC TPYIHBIE JOKA3aTeLCTBA;
TEOPETHIECKUN MaTepHall PeKOMEHAYETCS N3y4aTh B POIECCe MPAKTHUECKON NEATENFHOCTH IO PEIISHHIO 3a/1a4.
OpraHuyeckoe eIUHCTBO IPAKTHYECKOW U YMCTBEHHOM JICATEIHHOCTH YYAIMXCS Ha YPOKaX MaTEMATHKH CIIOCOOCTBYIOT
MIPOYHOMY U CO3HATEIHHOMY YCBOEHHUIO OA3UCHBIX MaTEMATHYECKUX 3HAHUN M YMEHHM.

Henun u 3agaun n3yyeHus: yaeOHOTo npeamera «MaremMaTukay

[IpuoputeTHBIME yeramuy 00yUeHUS] MaTEMaTHKE B 7—9 Kiaccax sIBISIOTCSL:

(hopMHUpOBaHUE LIEHTPAIBHBIX MATEMAaTUIECKUX MTOHATHH (YUCII0, BEIMUKMHA, FeOMeTprUecKas (Gurypa, nepeMeHHas,
(bhyHKIHS), 00€CeunBaOINX TPEEeMCTBEHHOCTEN TEPCIIEKTUBHOCTh MATEMAaTHIECKOTO 00pa30BaHMs 00yJatOIIuXCs C
3I1P;

noasenexue odyyaromuxcs ¢ 3[IP Ha focTynmHOM JUIst HUX YPOBHE K OCO3HaHMIO B3aUMOCBSA3H MaTeMaTUKU U
OKPY’KaroIer0 MUpa, IOHUMaHUE MaTEMaTHKU KaK 4acTH OOIIEeH KyIbTyphl YEIOBEUECTBA;

Pa3BUTHE UHTEIUICKTYaIbHBIX U TBOPUYECKUX criocoOHocTel oOyuatonuxcs ¢ 3[1P, mo3HaBaTenbHON aKTHBHOCTH,
HCCIIEI0BATENbCKUX YMEHUM, KpUTUIHOCTH MBILUICHHS, HHTEpEca K U3yUYCHHIO MATEMaTHKH;

¢opmupoBanue (yHKINOHAIBHOW MaTeMaTu4ecKOM rpaMOTHOCTH: YMEHHS PACIIO3HABATHIIPOSBICHUS MaTEMATHIECKUX
MOHATHH, 00bEKTOB 1 3aKOHOMEPHOCTEH B pealibHBIX )KU3HEHHBIX CUTYalUsIX U MIPH U3yYEHUH APYTHX YUIeOHBIX
MPEeIMETOB, IPOSIBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, POPMYITHUPOBAThH MX Ha SI3bIKE MATEMATHKH U CO31aBaTh
MaTeMaTHYECKHE MOJEIH, IPUMEHATh OCBOSHHBIN MaTeMaTHUCCKHUM anmapar AJsl peleHNUs IPaKTHKO-OPHUEHTUPOBAHHBIX
3aja4, UHTEPIPETUPOBAThH U OLICHUBATH ITOJIyYCHHBIE PE3YJIbTAThI.

JocTmxeHre 3THX Lenell 00ecrieuuBaeTcs pelleHHEeM CIeAYIONINX 3a0ay.

(hopmupoBats y oOydatomuxcs ¢ 311P HaBbIkH yueOHO-TTI03HABATENBHOM IS TENNFHOCTH: TUTAHUPOBAaHUE PAOOTHI, TIOUCK
PalMOHAJIBbHBIX IyTEH €€ BBIIIOJHEHUS, OCYILECTBICHNS CAMOKOHTPOJLS;

CIOCOOCTBOBATH MHTEIJICKTYaIbHOMY Pa3BUTHIO, (HOPMHPOBAThH KauecTBa, HEOOXOIMMBICUEIIOBEKY ISl IIOTHOLIEHHON
JKM3HU B COBPEMCHHOM O6IIICCTBC, CBOMCTBEHHBIE MaTeMaTHYECKOM JACATCIIbHOCTU: ACHOCTH U TOYHOCTU MBICJIHN,
WHTYHMLUH, IPOCTPAHCTBEHHBIX MPEICTABICHUH, CIOCOOHOCTH K PEOAOICHUIO TPYAHOCTEH;

(hopMHpOBaTH KIIOUEBBIE KOMIICTCHIIMM Y4YallUXCsl B paMKax MpeIMETHOH 0oO0yacTu

«Maremarurka U H”HpOpMaTHKay;

Pa3BHUBAaTh MOHATHIHOE MBIIUTEHUS 00yJaromuxcs ¢ 311P;

OCYILECTBIIATH KOPPEKLHUIO T03HABATEIbHBIX poLeccoB obyuatomuxcs ¢ 3I1P, HeoOXoquMbIX A5l OCBOCHHUS
MPOTPaMMHOT'0 MaTepralla 1o yueOHOMY MpeaAMETY;

IpeaycMaTpuBaTh BO3MOKHOCTh KOMIICHCAIIMN 00pa30BaTENIbHBIX Je(UINTOB BOCBOCHUH IIPEIILIECTBYIOIIETO
nporpaMMHoro marepuana y odyuatomuxcs ¢ 3[IP 1 HezocTaTkoB B MX MaTeMaTH4eCKOM Pa3BUTHH;

c(OpMHPOBATh YCTOWYMBBIM HHTEPEC YUAIIUXCS K TIPEAMETY;

BBIABJIATH U pa3BUBAThb MAaTEMATUYCCKUE U TBOPUYECKUE CHOCOGHOCTI/I.

OcHOBHBIE JTMHUU COZAEPKaHUS Kypca MaTeMaTHKH B 7—9 kiaccax: «Hucia 1 BEIYUCICHUD», «AJreopay
(«AnreOpandeckue BBIPAKEHUS», «Y PAaBHEHHUSI U HEPABEHCTBAY),

«DynHkUNY, «"eomeTpus» («I'eomeTpudeckue GUrypbl 1 MX CBOHCTBay, «M3MepeHne reoOMeTPHUECKIX BETUIHHY),
«BeposTHOCTD U cTaTHCTHKaY. [laHHBIE TMHUM Pa3BUBAIOTCS MapajuIeIbHO, KAXKJast B COOTBETCTBUHU C COOCTBEHHOMH
JIOTHKOH, OJTHAKO HE HE3aBUCHMO OJIHA OTIPYTOM, a B TECHOM KOHTaKTe U B3aumoaehcTeun. Kpome storo, nx
06’beJII/IH5[eT JIoOrn4eCKasd COCTaBJIAOIIas, TpaJuIUOHHO IMPUCYyIIad MaTEMAaTUKE U IIPOHU3bIBAIOIasA BCC MAaTCMATUYCCKHNE
KypCHI U coziepkarenbhblie iuaun. ChopmynupoBanHoe B DeiepaibHOM rocyJapCTBEHHOM 00pa30BaTebHOM CTaHAapTe
OCHOBHOT0 00111er0 00pa3oBaHusi TpeOOBaHUE «YMETh ONEPUPOBATH MMOHATHAMU: OIIpeesieHHe, aKCHOMa, TE0peMa,
A0Ka3aTCJIbCTBO, YMCHUC pAClIO3HABATh HCTUHHBIC U JIOKHBIC BBICKA3bIBaAHUSA, IPUBOAUTE IMIPUMEPLI U KOHTPIIPUMEPHI,
CTPOUTH BbBICKA3bIBaAHUA U OTPpHULIAHUA BBICKa3bIBAHUI» OTHOCUTCS KO BCEM KypcCam, a q)OpMI/IpOBaHI/Ie JJOTMYECKHUX
YMEHHUH pacrpeesseTcs o BceM rogaM o0ydeHus] Ha yPOBHEOCHOBHOTO 00IIero oopa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3ysibTaraM ocBoeHus [IpumMepHoii pabouei mporpamMmel,
pacrpenenéHHbIM 110 ToJaM 00yUeHHUs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHITUTTHATHHBIM
BOIIpOCaM o0yuaromyecs oopamaiuch HEOJHOKPATHO, YTOOBI OBJIaJIeHHE MAaTEMaTUIECKUMH MTOHATHSIMUA M HABBIKAMU
OCYILECTBISUIOCH TIOCIIEAOBATEIbHO U OCTYNATENbHO, C COOII0IEHIEM PUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJTFOYQJIACH B OOIIYIO CHCTEMY MaTeMAaTHIECKUX MpeacTaBiieHnid ooydaroruxcs ¢ 311P, pactmupsis u yriryousst €,
00pa3zysl MpovHbIe MHOXKECTBEHHBIE CBsi3U. OOIIHe 1eNIn U3y4eHUs y4eOHOTOo npeaMera «MareMaTrukay MpeJICTaBICHbI B
[IpumepHoii paboueii mporpaMMe OCHOBHOI'O O0IIEr0 00pa3oBaHHMs.

OcoOeHHOCTH 0TOOpA ¥ aJanTalui y4eO0HOro MaTepraia 1o MaTeMaTHKE

OOyuenue yueOHOMY npeaMeTy «MaTeMaTnka» CTPOUTCS Ha CO3JaHUK ONTUMANIbHBIX YCIAOBHM IS YCBOCHUS
nporpaMMHoro marepuana odyudatouumucs ¢ 3[1P. bonbmoe BHuManue ynensercs oToopy yueOHOro MaTepuaia B
COOTBETCTBHU C IMIPUHIHIIOM JOCTYITHOCTH IPU COXPaHEHUH 0011ero 6a30BOro YpoBHs, KOTOPBIH JOIKEH IO
COJICPYKAHUIO M 00beMY OBITh aJalTUPOBAHHBIM 151 00y4arormxcs ¢ 3[1P B COOTBETCTBHH ¢ UX OCOOBIMU
o0pazoBareibHBIMU OTpeOHOCTAIMH. ClenyeT 00er1nTh oBnajeHne MarepuanoM oodydarommmucs ¢ 3IIP nocpencrsom
€ro JeTaIbHOT0 OOBSICHEHHS C CHCTEMAaTHUYECKUM ITIOBTOPOM, MHOTOKPATHOM TPEHUPOBKH B IPUMEHEHUH 3HAHUIA,
UCIIOJIB3YsI IPUEMBI aKTyaIn3aluy (BU3yaJlbHas OIOpPa, aMATKa).



[IpumepHas mporpamMma npeaycMaTpUBaeT BHECEHHE HEKOTOPHIX N3MEHEHUI: YMEHbIIIeHnE 00heMa TEOPETHUECKUX
CBEICHWUI, BEIHECEHHE OTAEIBHBIX TEM HIIU IIEIIBIX Pa3JIeIOB B MATEPHAIIBI AJIsi 0030pHOTO, 03HAKOMHUTEIHHOTO H3YYECHHUS.
Wzmenenus nporpammel B 7—9 Kimaccax

Anrebpa

B 03HAKOMHTEIHHOM [UIaHE PEKOMEHIYeTCS N3Y9aThCIeNyIOIHe  TEMBI:

«Uppaunonanbubie yncia. JleiictButensHble yncna», «CpaBHEeHHE IEHCTBUTENBLHBIX YHCEN, apupMETHIECKUE IEHCTBUS C
JeHCTBUTEIBHBIMU YnCIaMiy, «HaxoxneHne npuOIKeHHBIX 3HaYeHUH KBaApaTHOro KopHs», «Teopema Buetay,
«Pemenus ypaBHeHHﬁ TpeTbeu u quBépToﬁCTeneHeﬁ pas3IoKEHNEM Ha MHOKUTEIIN, «(DyHKI_II/IH y =\/x U ce rpa(bI/IK»,
«I1orpemHocTb ¥ TOYHOCTh NPHOIMKEHUS», «UeTHble U HeveTHble QYHKIUAY, «DyHKImsa y=x"», « DyHKIUI y=

ax®, ee rpauk u coiicTBa. ['paduku byHKIIHI y= ax’+nu y=a(x—m)2, «YpaBHEHHE C IByMS TIEpEMEHHBIMH U €T0
rpapux», «I'paduueckuii cmocod pemieHHsi CHCTEMBI YpaBHEHHI»,

«M300paxenne WieHOB apu(PMETHISCKONW U TEOMETPHIECKON MPOTPECCHil TOUKaMH Ha KOOPIWHATHOM IITIOCKOCTH.
JIMHEHHBIN 1 SKCITOHEHITHANBHBIA POCT. CI0XKHBIC TPOIICHTHD.

Crnenyer yMEHBUIMTH KOJNMYECTBO 4YacOB Ha wm3yueHHe TeM: «Dopmynsiy,

«JlokazaTenbCTBO TOXKIAECTBY, «JIMHEHHOEe ypaBHEHNE C IBYMSI HEU3BECTHBIMIY, «I paduk TMHEHHOTO ypaBHEHUS C
IBYMS TTEPEMEHHBIMIY, «I padudeckoe perieHrne JINHEHHBIX YpaBHEHUH U CUCTEM JIMHEWHBIX ypaBHEHHI», « CBOHCTBa
KBaJpaTHYHON (pyHKIMN.

BricBoOOAMBIIHECS YaChl PEKOMEHIYETCS UCIIOIB30BaTh: IS JIy4Illied mpopaboTKu Hauboee BaXKHBIX TEM Kypca:
«PemieHne ypaBHEHUI», «PelleHHe CUCTEM YpaBHEHUN»,

«CoBMecTHBIE AEUCTBUSA ¢ Npo0sMm», «[IpuMeHeHne cBOHCTB apu(hMETHIECKOTO KBAAPATHOTO KOPHS»; Ha MMOBTOPEHHE,
peleHue 3a1a4, peoOpa3oBaHUe BRIPAKCHUH, a TAK)KE Ha 3aKpeIUIeHUe N3yYeHHOTO MaTepHaa.

Buner nestensHocTr o0yuatormmxcs ¢ 3[1P, o0ycinoBieHHbIe 0COOBIMIOOPa30BATEIHLHBIMU TIOTPEOHOCTAMU H
o0ecrnednBaroIe OCMBICIEHHOE OCBOCHUECOIEPKAaHIH 00pa30BaHusI 10 MpeaMeTy «MaTreMaTHKa

Conepxanue BUIOB JeaTenbHOCTH oOyuatommxcs ¢ 3[1P onpenensercs nx ocodbiMu 00pazoBaTeNbHBIMU
notpedHocT MU, [ToMuMo mupoko ucnosbzyembix B OOIT OO0 obuux JIsBcex 00yYaroIUXCsl BUIOB JIEATSIHOCTH
CJIeyeT YCUINTD BUIBI ACATEIBHOCTH CIIEIIU(pUIHBIE U JAHHON KaTeTOpUH JIeTel, 00eCIeYnBaroIie OCMBICICHHOE
OCBOEHHE CO/Iep KaHUsI 00pa30BaHMUs IO TIPEAMETY: YCUIICHHE IPEIMETHO-TIPAKTUIECKON IeATETPHOCTH C aKTHBU3AIHCH
CEHCOPHBIX CUCTEM; YepeJOBaHNE BUIOB ACITEIHLHOCTH, 33IeHCTBYIOLNX Pa3INIHBIECEHCOPHbIE CUCTEMBI; OCBOEHHE
MaTepuraia ¢ OIopoi Ha allTOPUTM; IIOIIArOBOCTHY B U3ydeHUIMATEPHAlia; UCTIOIh30BAHNE JOMOTHUTEILHON
BHU3YQJIBHOH OMOPHI (CXEMBI, IIa0IOHBI, OMTOPHBIC TAOJHIIBI); PEYEBOI OTUET O MIPOIIECCE U PE3YIIbTATE NEATEIbHOCTH;
BBITTOJIHEHHE CTICIUATIbHBIX 3a/1aHUH, 00eCIIeUNBAIOIINX KOPPEKINIO PErYISIUH yueOHO-TIO3HABATEIHHOMN AesITETbHOCTH
Y KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

TemaTtnueckas 1 TEpMHUHOJIOTHYecKast Jekcuka coorsercTByeT OOIT OOO.

Hast ooy4atormxcs ¢ 3[1P cymecTBeHHBIM SBISIOTCS IPUEMBI pabOThI € JIEKCHYECKUM MaTepHaJIOM T10 MPEIMETY.
[IpoBoauTes crienanbHas paboTa 1Mo BBEJICHUIO B aKTUBHBIN CJIOBaph 00yYArOIIUXCSl COOTBETCTBYIOIIECH TEPMHHOJIOTHH.
NzydaeMblie TepMHHBI BBOJSTCS Ha TIOTUCEHCOPHOM OCHOBE, 00s13aTeIbHA BU3yallbHAS TIOIEP)KKA, alITOPUTMBI PabOTEHI C
OTIpe/IeTICHNEM, OTIOPHBIE CXEMBI JJIs aKTyalIn3alii TEPMUHOIOTHHL.

PABOYAS ITPOT'PAMMA YUEEHOI'O KYPCA «AJITEBPA». 7-9 KITACCBI
Henn n3yyenus: yueOHOro Kypca
Anre0pa sSBIISETCS OJIHUM U3 OTIOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHAa 00ecTieYrBaeT H3y4eHHE NPYTruX AMCIUILIHH, KaK
€CTECTBEHHOHAYYHOTO, TaK U T'YMaHHUTApHOTO ILIMKIIOB, €&
OCBOEHHE HEO0X0ANMO JJIs TPOAOIDKEHUSI 00pa30BaHusl U B IOBCETHEBHOM XU3HU. Pa3Butue y oOydarommxcs

Hay4YHBIX MIpeICTaBICHUH O MPOUCXOXKICHUUH CYIIHOCTH anreOpandecKux abcTpakiuii, crocode
OTpaXEHUSI MAaTEMAaTUIECKON HAYKOH SIBIIEHUH M MPOIIECCOB B MPHUPOJIE M OOIIECTBE, POIM MaTEMaTHIECKOTO
MOJICJINPOBAHMS B HAYYHOM ITO3HAHUHU U B TIPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS U KaueCTB
MBILIEHHS, HEOOXOAMMBIX JUIA aJalTalluy B COBpeMeHHOM 1udpoBom obuiectse. Mzyuenne anreOpbl eCTECTBEHHBIM
00pa3zom obOecrieurBaeT pa3BUTHE YMEHHS HAOJI0/1aTh, CPABHUBATH, HAXOJUTH 3aKOHOMEPHOCTH, TPEOYET KPUTHIYHOCTH
MBILIEHHS, CIIOCOOHOCTH apryMEHTHPOBaHHO OOOCHOBBIBATH CBOHM JEHCTBUS U BBIBOIBL, (JOPMYJIMPOBATH YTBEPKACHHS.
OcBoenue Kypca anreOpbsl oOecreyuBaeT pa3BUTHE JOTHYECKOT0 MBIIIICHHS 00YYalOLINXCsl: OHUUCIIOIB3YIOT
JeTyKTUBHBIE U MHIyKTHUBHBIE pacCyKACHNA, 0000IIeHe M KOHKPETU3aINIo, a0CTparnpoBanne u ananoruto. O0ydeHune
anredpe mpeArnonaraeT 3HaYNTeIbHBINH 00BEM CaMOCTOSITETFHON AEITETHHOCTH 00YJaIOINXCS, TO3TOMY
CaMOCTOSITEIbHOE PELICHUE 3a/1a4eCTECTBEHHBIM 00pa30oM SBIISIETCS pean3anneil 1esiTeIbHOCTHOTO IPUHINIA
oOyueHus.
B ctpykType mporpammsl yueOHOTo Kypca «Anredpa» OCHOBHOM IIIKOJIBI OCHOBHOE MECTO 3aHUMAIOT COJIEP)KaTeIbHO-
METOJMYECKHE JTUHUM: «HHcaa U BBIYUCICHUSY;
«Anrebpandeckre BeIpaXeHUs»; «YpaBHEHUs 1 HepaBeHCTBa»; «DyHkuum». Kaxkaas u3 3Tux conepkaresibHO-
METOJIMYECKHX JINHUI pa3BUBAETCS Ha MPOTSHKEHUN TPEX JIET U3YUECHHUS Kypca, ECTECTBEHHBIM 00pa30M MEPEIIeTasch u
B3aUMOJICHCTBYS C IPYTUMHU €r0 JIMHUAMU. B xoz1e u3zyuyeHus Kypca o0ydaromumMces IPUXOAUTCS JIOTHYECKH PacCyXKIaTh,
HCTIONB30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3H ¢ 3TUM Liesieco00pa3Ho BKIIOYUTH B IPOrpaMMy HEKOTOpHIE



OCHOBBI JIOTHKH, TIPOHU3BIBAIOIIIE BCE OCHOBHBIEC Pa3JielIbl MATEMaTHYECKOTO 00pa30BaHUs U CIIOCOOCTBYIOIIUE
OBIIQJICHUIO 00YYAIOIIUMUICS OCHOB YHUBEPCAIBHOTO MaTeMaTHYECKOTOs3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, YTO
coJiep)KaTeNbHON B CTPYKTYPHOH OCOOCHHOCTBIO Kypca «Aredpay SBISETCS €ro HHTETPUPOBAHHBINA XapakKTep.
Conepxanne muHAN «UUCNa 1 BEIYUCICHHSD) CITY>)KAT OCHOBOM JIJIS TAbHEHUINETro U3yYeHHsT MATEMATHUKH, CIIOCOOCTBYET
Pa3BUTHIO y 00YYAFOIIUXCS JIOTUIECKOTO MBIIIICHHUS, (POPMUPOBAHUIO YMEHHS TIOJIH30BATHCS AITOPHTMAMH, & TAKKE
nproOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJIs TIOBCEAHEBHOW JKU3HU. Pa3BuTHE MOHATHS O YKCTIE B
OCHOBHOM MIKOJIE CBSI3aHO C PallMOHATBHBIMU M UPPALMOHATBHBIMU YUCIaMH, (POPMHUPOBAHHEM TPEACTaBICHHN O
JCHCTBUTEIHPHOM YKCIIe. 3aBepIIeHUEe OCBOCHHUS YNCIIOBOM JIMHUM OTHECEHO K CTapIieMy 3BeHY 00IIero o0pa3oBaHusl.
Conmepxanve OByX anreOpamdeckux JHHUNH — «AlsreOpanueckue BBIPRKEHUS» U

«YpaBHEHHS U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYHAIOLIMXCS MATEMaTHUECKOTO anmapara,
HEOOXOIUMOTO JUTSl PEIICHUS 3a/1a4 MaTeMaTHKH, CMEXHBIX TPEJMETOB U MPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4. B
OCHOBHO TIKOJIe y4eOHBIN MaTepuall TPYNIHPYETCS BOKPYT PallHOHATBHBIX BRIpOKEHHN. Aredpa JeMOHCTpUPYET
3HaYeHUE MAaTEeMAaTHKH KaK sI3bIKa JI IOCTPOCHUS MaTeMaTHUECKUX MOAEJICH, ONMMCaHUsI TPOLIECCOB U SIBICHUM
peanbHOrO Mupa. B 3amaun o0ydenus anredpe BXOAAT TakKe JallbHEHIee pa3BUTHE alrOPUTMHUYECKOTO MBIIIJICHNUS,
HEOOXOIMMOTO, B YACTHOCTH, JUISl OCBOCHHUS Kypca HHPOPMATUKH, U OBJIaJICHUE HABBIKAMHU JCTYKTUBHBIX PACCYXKICHHM.
[IpeobOpazoBaHue CUMBOIBLHBIX (HOPM BHOCHUT CBOHM crieNU(HUYECKHA BKJIal B pa3BUTHE BOOOPaKeHHUsI, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanre QyHKIIMOHATBLHO-TpadhUIeCKOM JJMHUY HAICJICHO Ha TOJTy4YCeHHE IKOJTBHUKAMH 3HAHUH 0 QYHKIMAX KaK
Ba)KHEHIIIEH MaTeMaTHYECKOW MOJIETH TSl OMTUCAHUS U UCCIICIOBAHUS Pa3HO-00pa3HbIX MPOIIECCOB U SBICHUN B IPUPOJIC
u obmecTBe. M3ydeHne 3Toro Matepuana crocoOCTBYET Pa3BUTHIO Y 00YUAIOIINXCSl YMEHHUS HCIIONIB30BATh Pa3IMuHbIE
BBIpa3UTEIIbHBIC CPECTBA SI3bIKA MATEMATHKN — CJIIOBECHBIC, CHMBOIIMUECKHUE, Tpaduieckre, BHOCHT BKJIAJ B
(hopMHUpOBaHHUE TIPEICTABICHUN O POJIM MATEMATUKK B PA3BUTUH IMBHIM3ANUUH KYJIBTYPHI.

MecTo y4eOHOTO Kypca B yueOHOM IIaHe

CornacHo yuyeOHOMY TuTaHy B 7—9 Kitaccax M3y4aercsl yueOHBIH Kype «ANre0pay, KOTOPI BKIIIOYACT CIIEAYIONIUE
OCHOBHBIC pasfienbl cojaepxanus: «Huclia U BBIYUCICHUSY,

«Anrebpandeckre BEIPKEHUSI», «YpaBHEHHs U HEPaBEHCTBAY, « DyHKIIMM.

VY4eOHbI M1aH Ha U3ydeHue anredpsl B 7-9 Kiiaccax OTBOAMT HE MeHee 3 y4eOHBIX YacOB B HEJIENIO B TEUCHUE KaXKIOTO
roja oOy4eHus, BCETo 3a TpH roja ooydenust — He MeHee 306 ydeOHBIX 4acoB.

COJAEP/KAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYUYEHMUS)

8 KJIACC

Yucna 1 BEIYUCIICHUS

KBanpatnsiit kopenb u3 uucina. [lonamue 06 uppayuonanvHom wucie. /lecamuunsie npuOIUNCEHUS UPPAUUOHATLHBIX
yycen. CBOUCTBa apr(hMETHIECKUX KBaPATHBIX KOPHEH U UXIMPUMEHEHUE K MPE00Pa30BaHUI0 YHCIOBBIX BRIPAKEHUH H
BBIYUCIICHUSIM. [[eticmeumenvHule

yucna.

CreneHb ¢ HenbIM OKa3ateneM U €€ cBoiicTBa. CTaHAapTHAs 3alliCh YUCIA.

AnreOpandeckuie BEIpAKESHHUS

KBanpatHblii TpEX4iieH; pa3ioKeHUe KBaJAPaTHOIO TPEXUWIeHA Ha MHOXKUTENH. AsireOpanueckas 1poOb. OCHOBHOE
CBOMCTBO anredpamueckoil apobu. CroxeHue,

BEIYATAaHUE, YMHOXKEHHUE, JelleHue anreOpandeckux apobeil. PannoHanmpHBIE BRIpOKEHUS W HXMIpeoOpa3oBaHUe.
YpaBHEHUS 1 HEPABEHCTBA

KeanparHoe ypaBHeHue, popMyIia KOpHEH KBapaTHOro ypaBHeHus. Teopema Buema. Pelienue ypaBHEHUN, CBOSAIIIUXCS
K JTUHEWHBIM | KBapaTHEIM. [IpocTeiimue npoOHO- pariuoHaIbHbIE YpaBHEHUS.

I'pagpuneckasn unmepnpemayus ypasHeHuil ¢ 08yMsi NEPEMEHHbIMU U CUCTEM JIUHETIHBIX YPABHEHUIL C O8YMS
nepemennvimu. IIpaMephl pereHns: CUCTEM HEIMHEWHBIX YPaBHEHUH C IBYMS MTEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33124 alreOpanyecKuM CIIOCOOOM.

UucnoBble HEpaBEeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0iHOM nepeMeHHO. PaBHOCHIBHOCTh HEpaBeHCTB. JInHetHbIe
HEpaBEHCTBA C OJHON nepeMeHHOH. CHCTeMBUTHHEHHBIX HEPABEHCTB C OHOM MEPEMEHHOM.

DO yHKIUHT

[onsitue pynkimu. O0MacTh ONpeneneHnus 1 MHOXKECTBO 3HaueHu GpyHKimu. CriocoOb3aanus yHKINH.

I'paduk ¢pynkun. Urenue cBoiictB hyHKuu 1o e€ rpaduky. [Ipumepsr rpadukoBQyHKIHN, OTPAKAIONINX pealbHbIC
MIPOIIECCHI.

OyHKINY, OMHCHIBAIONINEG MPSAMYI0 M OOPaTHYIO MPOIOPIIUOHAIBHBIE 3aBHCUMOCTH, UX

rpapukn. Oynxmum y = X5, y = X5, y = , y =\/._F paguueckoe pewieHue ypasHenuil u
x
cucmem ypagHeHu.



9 KJTIACC

Yucna u evinucnenus

JleMicTBUTEIBLHBIC YHCIA

ParyonaneHble yncia, uppayuoHaibHble Yucid, KOHeunbie U Deckoneunble oecsimuynvle 0poou. Muoscecmeo
OeliCmBUmenbHbIX Yucel, 0elcmeumensHble Yucia Kak becKkoHeuHble decamuunsie Opoobu. Bzaumno oOHo3HauHOe
coomeemcmeue Mexncoy MHOHCECMBOM OeliCIBUMENbHbIX YUCEeL U KOOPOUHAMHOU NPAMOL.

CpasHenue oelicmeumensHulx yucen, apugpmemuieckue 0eticmeuss ¢ 0eucmeumenbHblMu YUCIamu.

W3mepenust, npulOImKeHns, OLIEHKN

Pa3zmMepbl 00bEKTOB OKPY)KAIOLIET0 MHUPA, IIMTEIBHOCTh IPOLIECCOB B OKPY’KAIOIIEM

MHUpE.

[TpubnmxEHHOE 3HAUCHHE BEJIMYMHBI, TOYHOCTh NpHOMMXKEeHUs. OKpyIJIEHHE YHCEll.

[Ipuknaka v OLEeHKa Pe3yJIbTaTOB BEIYUCICHUM.

Ypasnenusa u nepasencmea

YpaBHEHUs C OJHOU NTEPEMEHHOU

JIunelinoe ypaBHeHue. PellieHne ypaBHEHUH, CBOASIINXCS K IMHEHHBIM.

KsanparHoe ypaBHeHue. Penienue ypaBHeHui, cBoAsImMXcs K KBaapaTHbIM. bukBaapaTHoe ypaBHenue. [lpumepor
Ppewenys YpagHeHuli mpembyell U 4emeEPMOoL CmeneHeu pasnodlceHuem Ha MHOICUMENU.

Pemenune npoOHO-panvoHaIbHBIX YpaBHEHHH. PellieHne TeKcToBbIX 3a1a4 anreOpandeckuM MeToqoM.CucreMbl
YPaBHeHUil

VYpaBHeHHE C IBYMS IEPEeMEHHBIME U ero Tpaduk. Pemenne cuctem NBYX JHHEHHBIX YPaBHEHUH ¢ IBYMsI TEPEMEHHBIMH.
Pemenwne cuctem nByX ypaBHEHHI, OJJHO U3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOpO crenerwn. I padudeckas
WHTEPIPETALHUs CUCTEMBI yPaBHEHUI! ¢ ABYMsI IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a1a4 aireOpanyecKUM CIIOCOOOM.

HepasenctBa

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

PeieHne nuHEMHBIX HEPABEHCTB C OAHON NTEPEMEHHON. PellieHne CucTeM JIMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.
Keanpatnsie HepaBeHcTBa. [ paduueckast vHTEpIpeTalysi HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMHU.
OyHKIUU

Ksanparnunas ¢pysknms, e€ rpaduk u cBorictBa. [lapabona, KOOpAHMHATHI BEPITHHBIIAPAOOIBI, OCh CHMMETPHUN
napaboJIbL.

I'paduku byHKIHI: y = kx,y = kx + b, y=x4
y = Y= u m[;BofICTBa.
x

Yucnoewle nociedosamenpHocmu
Onpenenenne v COCOOBI 3aJaHMS YUCIOBBIX MTOCIIET0BATENIEHOCTEH
[TonsiTve YMCI0BOM MOCIIEIOBATEIBHOCTH. 3a/IaHUE MTOCIIEA0BATEIIBHOCTH PEKYPPEHTHON (HopMyJIoi U hopMyJioi N-ro
YJIeHa.
ApudmeTrueckas ¥ TeoOMeTpruIecKast IPOrpecCHu
Apudmernyeckas U reoMeTpruecKas nporpeccuu. @opMyisl N-ro wieHa apupMeTHIeCKON 1 TeOMETPHIECKOM
MIPOTPECCHil, CyMMBI TIEPBBIX N WIECHOB.
Uszo06padicenue unenos apugpmemuueckoll u 2e0MempuiecKol npoepeccuil MOYKAMU Ha KOOPOUHAHOU NIOCKOCHU.
Jlunetinwiii u sxcnonenyuanbrvii pocm. CnodcHvle nPoYeHmbyi.
KonTponbHO-n3MepuTensHble MaTepHrabl
[IpoBeneHye OIEHKN TOCTHKEHH TUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS yU4eOHOTO TIpeIMeTa MPOBOAUTCS B hopme
TEKYILETo U pyOeKHOTO KOHTPOJIS B BHJIE: KOHTPOJIbHBIE paOOThI, CAMOCTOSITEIbHBIE PA0OTHI, 3a4eThl, MATEMaTHYECKHE
JMKTAHTBI, MPaKTUYecKrue paboThl, TUCHMEHHBIH OTBET MO0 UWHIMBUIYaIbHBIM KapTOUKaM-33JJaHHUSIM, TECTUPOBAHHE.
Hust obyuatommxcss ¢ 3[IP Bo3MOXXKHO wu3MeHeHHe (OPMYIMPOBKHM 3aaHWi  Ha
«TIOIIAroBYIO», aJJalTALUIO MPEIaraeMoro 00y4aromeMycsi TECTOBOTO (KOHTPOJIBHO- OLIEHOYHOT0) MaTepHana:
WCTIOJIb30BaHKE YCTHBIX U MMChbMEHHBIX HHCTPYKIUH, YIIPOIIEHUE JUIMHHBIX CIIOKHBIX (POPMYITUPOBOK HHCTPYKIIUH,
peleHune ¢ OMopoit Ha alrOpUTM, 00pa3ell, NCIOIL30BaHNE CITPABOYHON HHPOPMAITHH.
PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KJIACCbI

e n3yyeHust yueoOHOro Kypca

OO6mue nenu u3ydeHus yuaeOHoro kypca «I'eomerpus» npencrasiensl B @OOIT OOO. OHu 3akitoyaroTcs, Mpeke BCero
B TOM, YTO Ha YPOKaX T€OMETPUHU O0yUaIOIIHACS YIUTCS MPOBOIUTD TOKA3AaTEIBHBIE PACCYKICHHUS, CTPOUTH JIOTHIECKIE
YMO3aKIIFOUCHHUS, JOKA3hIBATh UCTUHHBIC YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TIPOBOJIUTH PACCYKICHUS
«OT MPOTUBHOTOY, OTJIMYATh CBOMCTBA OT MPU3HAKOB, (DOPMYJIMPOBATh OOpATHBIC YTBEPKAcHU. B 00y4eHnn yMeHUIO
paccyk1aTh COCTOUT BaKHOE BOCIIUTATEIBHOE 3HAUCHUE U3YUCHHS T€OMETPUH, IPUCYIIEE UMEHHO OTCYECTBEHHOU



MaTEMaTUYECKOH IIKOJIE.

Bropoii nenbio n3yueHus TeOMETPHH SBISETCS UCIOIB30BaHME € KaK MHCTPYMEHTA MPH PEIIeHNH KaKk MaTeMaTHIeCKUX,
TaK ¥ MPaKTUYECKUX 3a]1a4, BCTPEUYAIOUINXCS B pEaTbHOU XKU3HU. DTOMY COOTBETCTBYET BTOPAsl, BRIYUCIUTEIbHAS TUHUS
B M3YYEHUHU T'€OMETPHH B IIKOJIE. [[JIs 5TOT0 yunTeno peKOMeHIyeTcsl MoAOHPaTh 3a7a9i MPaKTUIECKOTO XapaKTepa s
paccMaTpuBaeMbIX TEM, YIUTh OOYUAIOIIMXCSl CTPOUTH MaTEMaTHIECKHE MOJIEITH PEATbHBIX JKU3HEHHBIX CUTYaIlnH,
MIPOBOJIUTH BEIUMCIICHHUS U OLICHUBATH aICKBATHOCTh MOTYYEHHOTO pe3ynbTaTa. KpaliHe BasKHO MOTUEPKUBATH CBSI3U
TCOMETPHU C IPYTHMHU MIPEIMETaAMH, MOTUBUPOBATH MCIIOJIB30BATh ONPEICICHUS T€OMETPUICCKUX (PUTYP U TIOHSITHIA,
JEMOHCTPHUPOBATH IPUMEHEHHE TTONyYeHHBIX YMEHHI B (PM3HKE U TEXHUKE. DTH CBA3HM HanOojee IpKO BHIHBI B TEMax
«Bektope», « TpuroHOMETpHUIECKHE COOTHOMIEHUS», «MeTo koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY TUTaHy B 7—9 Kitaccax u3ydaercs yueOHbIH Kypce «I eoMeTprs», KOTOPBIA BKITFOYAET CIETYIOIINe
OCHOBHBIE pa3elibl cofepkanus: «I eomeTprueckie GUrypsl M UX CBOMCTBay, «/3MepeHne reOMeTpUIeCKUX BETNIHHY,
a Takke «/lexapTOBbI -KOOPAMHATHI Ha TUIOCKOCTHY, «BekTophi», «Bmkenus miockocti» U «l[IpeodpazoBanus
HOIO0M.

VY4eOHblii MIaH npeaycMaTpuBaeT H3y4eHUE TeOMETPHY Ha 0a30BOM ypOBHE, UCXO/IS U3 HE MeHee 68 y4eOHBIX 4acoB B
y4eOHOM TO/1y, BCETO 3a TpH rojia ooyueHus — He meHee 204 4acos.

COJEP)KAHHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHMA)

8 KJIACC

UYetsipéxyroapHuku. [lapannenorpamMm, ero npu3Haku U cBOMCTBA. YacTHBIE cllydyad MapaieaorpaMMOB
(IpsIMOYTOJIBHUK, pOMO, KBaZpaT), UX MPU3HAKK U CBOWCTBA. Tpaneuus, paBHOOOKas Tpamnenus, e€ CBOWCTBA U IPU3HAKH.
IIpsiMoyroiibHast Tpanenus.

Memoo yosoenusa meouansl. Llenmpanvhas cummempus.

Teopema Paneca u meopema o nponopyuoranrbHuix ompesxax. CpeTHUE TNHUYU TPEYTONBHAKA U Tpaneuuu. [Jenmp macc
mMpey20IbHUKA.

Tlooobue mpeyeonvruros, kosg@uyuenm nodobus. Ilpusnaku nodobuss mpeyeoibHUKoS.

[Ipumenenue moxo0Ousl IPU PELICHUH IPAKTUIECKUX 3a/a4.

CgoiicTBa momiaaei reoMmerpudeckux Guryp. @opMyITsl JUTS TUIOMIAIN TPEYTOJIBHAKA, TapajuiesiorpaMMa, pom0a 1
Tpanenuu. OTHOIIICHHUE IO TOJO0HBIX (uryp.

Brruucnenue miomaneil TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Iugaropa. [Ipumenenue teopemsl [Iudaropa npu permeHny NpakTHIECKUX

3aad.

CuHyc, KOCHHYC, TAHT€HC OCTPOT'0 yIJia MPSIMOYTOJIBHOTO TpeyroibHuka. OCHOBHOE

TPUTOHOMETPHYECKOE TOKAECTBO. TpuroHoMeTprueckue GyHkiuu yriaos B 30°, 45° u 60°.

BrncanHbIe ¥ IEHTpaNbHBIE YIUIBI, YTOJI MEXKY KacaTeIbHOM U XOPIOH. YTIIbI MEXy XOpAaMHU U CEKYIIIHMHU.
Brucannsie 1 onricaHHBIE YETHIPEXYTOIBPHUKY. B3auMHOE pacmonokeHue IByX OKpyKHOCTel. Kacanue okpy>XKHOCTEH.
OOmue kacaTenbHbIE K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrios ot 0° 10 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKACCTBO. DOPMYITbI IPUBEICHUSL.
Pemenue TpeyroiasHUKOB. TeopeMa KOCHHYCOB M T€OpeMa CUHYCOB. Perienne npakTHUecKuX 3a1ad ¢ UCIIOJIb30BaHUEM
TEOpPEMBI KOCHHYCOB ¥ TEOPEMbI CHHYCOB.

IIpeobpaszosanue nooodus. Ilooobue coomseemcmeenHbix 21eMeHMO8.

Teopema o npoussedenuu ompesKo8 Xopo, meopemuvl 0 NPOU3BEOSHUU OMPE3K08 CEKYWUX, meopema o Keaopame
KacameuabHOll.

Bekrop, umHa (MO/yJb) BEKTOpa, COHAIIPABICHHBIE BEKTOPHI, IPOTHBOIIOIOKHO HAIIPABICHHBIC BEKTOPEI,
KOJJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALlMH HaJl BEKTOpaMu. PaznoxeHne BeKTopa 1o 1ByM
HEKOJUIMHEeapHbIM BekTopaM. KoopaunaTs! Bektopa. CKansipHOE NPOU3BEICHHE BEKTOPOB, IPUMEHEHHUE I HAXOXKICHHS
JUIUH U YTJIOB.

JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH. YpagHeHus npsamoti 1 OKPYKHOCTU B KOOp/IMHATAX, TIepecedeHne OKpYKHOCTEH
U IpSIMBIX. MeTOJ] KOOPAKHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKY. JITMHA OKpYKHOCTH. ['pajycHas U pajMaHHas Mepa yria, BBIYACICHUE JITUH JyT
okpyxxHocTel. [Tnomans kpyra, cEKTopa, CErMeHTa.

Jeudicenus niockocmu 1 6HympeHnue cummempuu guzyp (2remenmapnvle npedcmaesnerus). Ilapannenvrulii neperoc.
Ilosopom.

KonTpoabsHo-u3MepuTebHbIe MATEPUAIIBI

[IpoBeneHue OLIEHKU TOCTIKEHUH TNIAHUPYEMBIX PE3YJIBTATOB OCBOEHHsI yueOHOTO IpeAMeTa MPOBOAUTCS B (hopme
TEKYILETO U pyOe)KHOTO KOHTPOJISL B BUJIE: KOHTPOJIbHBIE Pa00THI, CAMOCTOATENBHBIE Pa0OTHI, 324€Thl, MATEMAaTHUECKHIE
JTUKTaHTBI, TPAaKTHYECKNE PAOOTHI, MICHMEHHBIH OTBET 110 HHANBHIYIbHBIM KapTOYKaM-3aJaHUsIM, TECTHPOBAHHE.



s oOyuaromuxcss ¢ 3[1P BO3MOXKHO H3MeHeHHEe (HOPMYJIUPOBKM 3aJaHUN Ha

«TIOIIArOBYIOY», AAANTAIUIO TPEINIaraeMoro 00yJaroImeMycs TECTOBOTO (KOHTPOJIbHO- OIIEHOYHOT0) MaTeprana:
WCTIOJIb30BAaHUE YCTHBIX U MUCHMEHHBIX MHCTPYKIUH, YIPOIICHUE JITUHHBIX CIIOXKHBIX (DOPMYJINPOBOK UHCTPYKIIHIA,
pelIeHre ¢ Oopor Ha aJropuTM, 00paszell, HCIOIb30BaHUE CIIPABOYHON MH(POPMAIIHH.

[NIAHUPYEMBIE PE3YJIbTATHI OCBOEHHMA YYEEHOI'O ITPEJIMETA

«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSAJIMYHOCTHBIE
PE3YJIbTATDI:

MOTHBAIHS K 00YYCHUIO MaTeMaTHKE U [IeICHATIPABICHHOMN MO3HABATEILHON JICATEILHOCTH;

MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUSCKYIO ICATEIbHOCTh, TPEOYIOIIYI0 MATeMAaTUICCKUX 3HAHMIA,
B TOM YHCIIC YMEHUE YUUThCS Y APYTHX JIOICH;

CIOCOOHOCTh 0CO3HABATH CTPECCOBYIO CHTYAIHIO, OBITh TOTOBBIM JICHCTBOBATH BOTCYTCTBUE TAPAHTHH ycIiexa;
cnocoOHOCTh oOy4atonuxcs ¢ 3[1P k 0oco3HaHUIO CBOMX NS(DUIIMTOB U MPOSBICHUE CTPEMIICHHS K UX MPEO0ICHHUIO;
CIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTABUTh JOCTHIKUMBIC TSI,

YMEHHUE pa3indath Y4eOHbBIC CUTYAIHU, B KOTOPBIX MOXHO JI€HCTBOBATHCAMOCTOSTEIBHO, U CUTYAINH, TIC CICAYET
BOCIIOJIb30BaThCS CITPABOYHON MH(DOpMALIUEH WK APYTUMH BCIIOMOTaTeIIbHBIMU CPEACTBAMU;

CIOCOOHOCTD TIEPEHOCHUTD TIONYUEHHBIC B X0/1¢ 00YUYCHHUS 3HAHUS B aKTYaJIbHYIO CUTYAIUIO (IPU PEIICHHH YKUTEHCKUX
3a/1a4, TpeOYIOIMX MaTeMaTHIECKINX 3HAHUH);

CIOCOOHOCTh OPHEHTHUPOBATKLCS B TPCOOBAHUSX U MPABWIIAX MPOBEICHUS MPOMEXKYTOYHOW U UTOTOBOH aTTeCTAIINY;
OBJIaJIeHNE OCHOBaMH (DMHAHCOBOM IPaMOTHOCTH.

METAITPEAMETHBIE PE3VJIBTATBI

OBnaseHne yHUBEPCATbHBIMU y4eOHBIMHU TO3HABATEILHBIME ICHCTBHAMU:

yCTaHaBJINBaTh IPUUNHHO-CIIEICTBEHHBIE CBSI3M B XO0JI€ YCBOCHHsI MaTeMaTHYeCKOroMarepuarna;

BBISIBIISITH J€QULUT JaHHBIX, HEOOXOAMMBIX [UIS pEIleHHs IOCTaBICHHOM 3a1a4H;

C TIOMOIIBIO YYUTENsI BRIOMPATh CIIOCO0 PEHICHUs] MaTeMaTn4ecKoi 3a1a4uu (CpaBHUBATHBO3MOYKHBIE BAPHAHTHI
penieHus);

MPUMEHSTh U MPeoOpa3oBhIBATH 3HAKM M CHUMBOJIBI B XOJ€ PEIICHUS MaTeMaTHUECKUXYCTaHABIMBATH HCKOMOE U
JaHHOE MPH PEIICHUN MaTEMaTHYECKON 3aJauH;

MMOHUMATh u HWHTEPIIPETHPOBAThH WHPOPMALIMIO  Pa3THYHBIX BUJIOB U hopm

MIPECTaBICHNUS;

WTIOCTPUPOBATH peraeMble 3aaui rpaduuecKuMu cxeMamu; 3QpQeKTHBHO 3alIOMUHATH U CUCTEMaTH3HPOBATh
WHPOPMAILIHIO.

MMOHUMATh u WCIIONIb30BaTh MaTeMaTHYECKUE CpencTBa HArSITHOCTH  (TpadyKu,AUarpaMMel,
TaOJIUIIBI, CXEMBI U AP.) AJIS1 WIUTIOCTPALMY, HHTEPIPETALUH, apI'yMEHTAIHH.

OgnazieHne yHUBEPCAIbHBIMU YY€OHBIMH KOMMYHHUKATUBHBIMU ACHCTBHSMU:

OpPTaHU30BbIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JIESTEILHOCTh C YUUTENIeM MCBEPCTHUKAMU B MPOIIECCe
pelieHns 3ajadg;

B3aMMOJIEHCTBOBATh M HAXOIUTH 00IIKE CIIOcOObI pabOoThI; paboTaTh B IPYIIIE: HAXOAUTHOOIIEEe PELICHHE U pa3peraThb
KOH(QJIMKTHl Ha OCHOBE COIJIACOBAaHUS TMO3UIMK M YYETAMHTEPECOB; CIylIaTh MapTHEPA; HOPMYINPOBATH,
apryMEHTUPOBATh U OTCTAaMBATh CBOE MHEHHE;TPOTHO3UPOBATh BO3HHKHOBEHHE KOH(IUKTOB MPH HAJHYMH Pa3HBIX
TOYEK 3pEHUS U

paszpemiats KOHQJIMKTHI HA OCHOBE yU€Ta MHTEPECOB U MO3UIMI BCEX YYaCTHUKOB; apI'YMEHTHPOBATh CBOIO IMO3UIUIO H
KOOPJMHHUPOBaTh €€ C MO3ULUAMH NAPTHEPOB B

COTPYIHHYECTBE NP BBIPAOOTKE OOIIEro peleHns: B COBMECTHOM JesITEIbHOCTH;

BBITIOJHATD CBOIO 4YacTb paboTshl, JIOCTUTATh KaueCTBEHHOIO pe3yJbTaTa UKOOPAWHHPOBATH CBOH
NEHCTBUS ¢ APYTUMH YICHAMU KOMaH[IbI;

OLIEHMBAThH KAYECTBO CBOETO BKJIAZA B OOLIMIA IPOAYKT.

OginazieHne yHUBEPCATbHBIMU YUYEOHBIMH PETYIIATUBHBIMU ACUCTBUSMU:

CTaBUTHIENH, BHIOWPATH u CO03/1aBaTh ANTOPUTMBI IUIST  pelIeHus y4eOHBIX
MaTeMaTHYECKUX MPOoOIIeM;

IJIAHUPOBATh U OCYLIECTBIIATE AEATEIBHOCTD, HAIIPABICHHYIO HAa PEIIEHHUE 3aJa4lCCIIEJOBATEIBCKOIO XapaKTepa.
(hopmynupoBaTh u YAEpKUBATh  Y4eOHYIO 3aJ1avy, COCTaBISATh IJJaH ~ WIOCIIEI0BAaTENIbHOCTD
JIEVUCTBUH;

OCYILECTBIISTH KOHTPOJIb TI0 00pa3ily ¥ BHOCUTh HEOOX0IMMBIE KOPPEKTHBBI; KOHTPOJIUPOBATH MPOLIECC U PE3YNbTaT
y4eOHOM MaTeMaTHYECKOH JIesITeIbHOCTH; a/IeKBaTHO OLICHUBATh MPAaBUIBHOCTh WIIM OIIMOOYHOCTh BBITIOJTHEHHS
y4ueOHOU 3a1auH,

e€ 00BEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOBMOKHOCTH €€ PELICHUS;

CIMYaTh CMOcO0 IEHWCTBHA W €ro pe3yibTaT ¢ 3aJaHHBIM 3TAJIOHOM  C LEJIbIOOOHAPYKEHUS OTKIOHEHHH 1
OTIIMYHH OT 3TAJIOHA.



MPEIBUIETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh ITPH PEUICHUH yUeOHOW 3a/1a4M; MOHUMATh TPUYUHBI, o
KOTOPBIM HE OBIT  JOCTUTHYT TpeOyeMBbIit pe3ynbTarT

JESTSILHOCTH, ONMPE/CNIATh TIO3UTUBHBIC U3MECHEHUS M HANPABIICHHUS, TPEOYIONUe NalbHEHIIeHpadoTh;

pEryIupoBaTh criocod BHIPAKECHUS SMOIIUH.

NNPEAMETHBIE PE3YJIbTATHI

Pesynbrarel ocBoeHUs yueOHOTO Mpeamera «MaTtemaTuka (BKItO4as anreopy, reOMETPHIO, BEPOSATHOCTh U CTATUCTHKY)»,
pacnpezeneHHble TI0 ToAaM o0ydeHus, (pOpPMyIHPYIOTCS MO MPUHIIAITY T00aBICHUS HOBBIX PE3YITAaTOB OT r'ojia K TOAY,
y>K€ Ha3BaHHBIE B MIPEIbIIYIINX T0/IaX MO3UINH, KaK MPABUIIO, TIOCIOBHO HE MOBTOPSIOTCS, HO YYHTHIBAIOTCS
(pe3ynbTaThl OUYEPETHOTO ToJia 0 YMOIYAHUIO BKJIFOYAIOT PE3Y/IbTAThl MPEABLIYINNX JIET).

[IJIAHUPYEMBIE [TPEJIMETHBIE PE3YJIbTATHI OCBOEHU ST PABOYEUITPOIPAMMBI KYPCA «AJITEBPA»
(ITO TOJIAM OBYUEHMST)

OcBoeHue y4eOHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus JIODKHO 00ECIIeYnBaTh TOCTHKCHUE
CJICAYIOIINX NPEJIMETHBIX 00Pa30BaTEILHBIX PE3YJILTATOB:

8 KJITIACC

Hucna u BEIYACICHUS

Hcnonp3oBaTh HayalbHbIE MPEJICTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX YUCEN 7151 CPAaBHEHUS, OKPYIJICHUS U
BEIYHCIICHH; N300pakaTh JEWCTBUTEIBHBIEC YICIA TOYKAaMH Ha KOOPAMHATHON TPSMOA.

[IpumensTh NOHSATHE apUPMETHIECKOTO KBaJPAaTHOTO KOPHS; HAXOAUTh KBaApaTHbIE KOPHH, UCIIONb3Ys IPU
HEOOXOIMMOCTH KalbKYJATOP; BHIIOIHATE MPOCTEHIINE IPEOOPa30BaHMUs BRIPAKECHHUM, COACPIKAIINX KBaJApaTHBIC
KOPHHU, UCIIONb3Ys CBOMCTBA KOPHEN.

Hcnonp3oBaTh 3amvicu OONBIINX W MAIIBIX YHCEN C TOMOIIBIO JECATHYHBIX Ipo0Oeii u creneneit uncma 10.
Anrebpandeckre BEIPaKEHHS

[TpuMeHsITh TOHSATHE CTENEHH C LIEBIM [TOKa3aTeleM, BEIONHATE IPeoOpa3oBaHusl BRIPAKEHHH, COACPIKAIINX CTETIEHH C
IIEJTBIM TIOKa3aTesieM (C MCIIOIb30BaHuEM CIIPAaBOYHON WH(GOPMAITHH).

BhInonHATS HECTIOXKHBIE TOXAECTBEHHBIE NMPEOOpPa30BaHMsI PALIMOHANBHBIX BBIPAKEHUITHA OCHOBE MPaBUJI JCHCTBUH
Ha/l MHOTOWICHAMH U alredpandecKuMu IpoOsSMu.

PacknansiBaTh KBagpaTHBIM TPEXWIEH HA MHOKHUTEIH.

[TpumensTs npeoOpa3oBaHUs BBIp@KEHUH ANl peLIeHus Pa3IUYHBIX 3aJad  M3MaTeMaTHKH,
CMEXXHBIX IIPEIMETOB, U3 PEaTbHOMN MPaKTHKH.

YpaBHEHUS 1 HEPABEHCTBA

Pemate nuHeliHble, KBapaTHbIE ypaBHEHNUS (C UCIIOIB30BAHNEM CIIPAaBOUYHON MH(OpMAINN) U pallHOHATIbHbIE
YpaBHEHHS1, CBOAALINECS K HUM, CUCTEMBI IBYX YPAaBHEHHUH C IByMs IEpPEMEHHBIMHU.

[IpoBoauTE NpOCTEiiIINE UCCIEIOBAHUS YPaBHEHHN M CUCTEM YPaBHEHHIA, B TOM YHCIIE C IPUMEHEHHEM rpaduaecKux
npencTaBieHuil (ycTaHaBIMBaTh, UMEET JIM YPaBHEHHE WIIM CHCTEMa yPaBHEHUH PELeHHUs, €CIIH UMEET, TO CKOJIBKO, 1
Ip.) C OMOPOM Ha aNTOPUTM Y4eOHBIX AEHCTBUH.

[lepexouTh OT CIIOBECHOH (OPMYIMPOBKH 3ajauu K e€ anre0pandecKoil MOJIEIH ¢ TIOMOIIBIO COCTABJICHUS YPABHEHUS
WM CUCTEMBI YpaBHEHHN, HHTEPIPETUPOBATH BCOOTBETCTBUHU C KOHTEKCTOM 3aJa4H IMOITYYEHHBIN pe3ysIbTar.
[IprMeHsITh CBOHCTBA YHCIIOBBIX HEPABEHCTB /JIsl CDABHEHUSI, OLIEHKH; PeIaTh JIMHEHHbIEHEPAaBEHCTBA C OHON
MEPEMEHHOM U X CUCTEMBI; 1aBaTh TpaUIecKyro HILTIOCTPAIMIO MHOXKECTBA PEIICHUH HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

OyHKIUU

OnepupoBath Ha 6a30BOM YpOBHE (DYHKIIMOHAJIBHBIE MOHATHS U SI3bIK (TEPMHHBI, CAMBOJIMYECKUE 0003HAUCHHS );
OTIPEIeIIATh 3HaYCHNE (PYHKIMU TI0 3HAUCHHIO apryMEHTa; OIpeIelisiTh CBOWCTBA (YHKIIMY 110 e€ rpaduKy.

CTpouTh rpaduKH >NEMEHTApHBIX (GYHKIMHA BHma , Y = X5, § = X, y = ES -

x v

OIUCHIBATH CBOMCTBA YUCIIOBOM byHKuUH 1o eé rpaduky (pu
HCO6XOHHMOCTI/I C

HaIpPaBISAIONIEH TOMOIIBIO).

9 KJIIACC

Ywucna 1 BEIYUCIECHUS

CpaBHHBATH U yIOPSAOYNBATH PAIMOHATIBLHBIC U HPPAIIMOHATHHBIC YHICIIA.

BremonHaTh apudMeTnueckue NeHCTBHS ¢ PAllMOHAILHBIMU YHCIAMH, COYETast YCTHBIE U TUChbMEHHBIE IPUEMBI,
BBINOJHATh BRIYUCIICHUS C UPPAIIMOHAIBHBIMU YU CIIAMH.

HaxoauThk 3HaueHUs CTENEeHEH C 1IebIMU MOKa3aTeIsIMU U KOPHE; BRIUUCIISITh 3HAYE€HUS YUCIIOBBIX BhIpaXKEHUH.



OKpyrIATh ACHCTBUTENBHBIE YUCIIA, BBITOIHATH MPUKUAKY PE3yIbTaTa BEIYUCICHUN, OLIEHKY YHCIIOBBIX BBIPAKEHHM.
YpaBHEHUS U HEPABEHCTBA

Pemarp nmuHeHbIC U KBapaTHBIC ypaBHEHUS, YPaBHEHUS, CBOJISIINAECS K HUM, IPOCTEHINNE TPOOHO-pAIlIOHATBHEIC
YpaBHEHUSI.

Pewate mpocreiinime cCUCTEMBI ABYX JIMHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU U CUCTEMBI IBYX YPAaBHECHHUN, B
KOTOPBIX OJJHO YpaBHEHHE HE SIBISCTCS TMHEHHBIM (TI0 BU3YyaJIbHOHOTIOpE).

Pemate npocTeiiime TeKCTOBbIE 3aJauy aaredpandeckuM CrocoOoM ¢ IOMOIIBIO COCTaBICHUS YPAaBHEHHUS I CUCTEMBI
JBYX ypaBHEHHI C IBYMS TIepEMEHHBIMHU.

[IpoBoaNTE TIpOCTEMHIIIIE UCCIIEIOBAHNS YPABHEHUH U CUCTEM ypaBHEHHI, B TOM YHCIIE C IPIMEHEHNEM IpauecKux
MIpeICTaBIeHUH (yCTaHaBINBaTh, UMEET JIM YPAaBHEHNE WM CUCTEMAa YpaBHEHHUM pEIIeHUs, €CIU UMEET, TO CKOJIBKO, U
p.).

Pemats nuHeitHBIC HEpaBEHCTBA, KBaIpaTHRIC HEPaBEHCTBA; N300paKaTh PEIICHHE HEPaBEHCTB Ha YHCIIOBOM MPSMOH,
3aMKChIBaTh PEIIEHUE C TIOMOIIBI0 CUMBOJIOB.

Pemate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIUE KBaJpaTHOE HEPABEHCTBO; H300paKaTh
pelIeHre CHCTEMBI HEPaBEHCTB Ha YHCIIOBOW MPSIMOH, 3aIMCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIIOB.

Hcnonp3oBaTh HEpaBeHCTBA NP PEILICHUH Pa3IMYHBIX 3a/1a4.

DOyHKIUU

Pacrio3naBaTh QyHKIMK W3yY9eHHBIX BUAOB. [loKa3bIBaTh CXEMATHUYECKH PACIIONIOKEHHUEHA KOOPIUHATHOH MIIOCKOCTH
rpadukoB ¢yukimii Buga: Yy =kx,y =kx + b, ,y = ax? + bx +c, y=

X,y = ,Y= B 3aRACHMOCT} OT 3HAUCHUH KO>()DUIIMEHTOB; OMUCHIBATH CBONCTRA ()YHKIIHIA.

x

Crpouth M M300paXkaTh CXeMaTHYECKH TpadUKH KBaJAPATUYHBIX (YHKIHH, OMUCHIBATH

CBOMWCTBA KBAPATUYHBIX (PYHKIMH 1O UX TpauKaM.

Pacrio3naBath KBaipaTHYHYIO (DYHKIHIO IO (popMyIie, IPUBOAUTE IPUMEPHI KBAAPATUIHBIX QYHKIIHI U3 PeabHOMI
KHU3HU, QU3UKH, TEOMETPHH.

Apudmernyeckas U reoMeTpHUIecKas IPOTrPEeCCHU

Pacrio3naBath apru)METHUECKYIO H TEOMETPHIECKYIO IIPOTPECCHH TIPH PAa3HBIX CIIoco0ax 3a/laHusl.

BBIOTHATS BRIYHCIEHNS C UCTIONB30BaHUEM (HOPMYI N-TO WieHa apuPMEeTHIeCKOH U TeOMETPHUIECKOM MPOTpeccui,
CYMMEI TIEPBBIX N wieHOB (C OMOpO# Ha CIIPaBOYHYIO0 HH(POPMAIIHIO).

Pemrate 3aauu, cBI3aHHBIE C YUCIOBBIMU MOCTIEIOBATEILHOCTSIMH, B TOM YHCJIE 331a4H U3 PeaIbHOW KU3HH (C
UCTIONIb30BAaHUEM KaJIBKYJISATOPa, HU(PPOBBIX TEXHOJIOTHA).

IJIAHUPYEMBIE TIPEIMETHBIE PE3YJbTAThI OCBOEHUS PABOYEN ITPOT'PAMMBI KYPCA
«TEOMETPUS» (110 TOJAM OBYYEHMUS)

OcBoenune yueOHOro Kypcea «I'eoMeTpus» Ha ypoBHE OCHOBHOT'O 00I1Iero 00pa3oBaHusl JOJHKHO 00ecTIednBaTh
JOCTIDKEHHE CIIeIYIOINX TPEIMETHBIX 00pa3oBaTebHBIX PE3YJIbTATOB:

8KJIACC
Pacmo3naBaTbh OCHOBHEIE BHU/IbI quBIpéXYFOHBHHKOB, HX 2JICMCHTHI, ITI0JIb30BAThCA UX CBOMCTBaMH IIpu pCIICHUN
TreOMETPHUYECKHX 3a/1a4.
OpueHTUpoBaThCs B MOHATUHN — TOUKU IIEPECEUCHUS] MEAMaH TPEeyroJibHUKA (LICHTpa Macc) B PEIICHUH 3a1ad.
Brazgers moHsTHEM CpeiHeH JIMHUU TPEYTOJIbHUKA M TPAIeHH, PUMEHSATh UX CBOMCTBA IPH PELICHUHN IIPOCTEHIIIIX
reoMeTpuueckux 3anad. Mimers npezncrasinenue o reopeme daseca u TeopemMe 0 MPONOPIHOHATBHBIX OTPE3KaXx,
NPUMEHSTH UX JUIS PEIICHUs MPAKTHYECKUX 3a/1a4 (C OIOpOoi Ha 3pUTENBHYIO HATJISAJHOCTB ).
[TpuMeHsTh TpU3HAKH [TOI00MS TPEYTOJBLHUKOB B PEILICHUH HECIOKHBIX TEOMETPHUYECKHX 3a/1ad.
[Monw3oBarkcs Teopemoit [Tudaropa st penreHust reOMETPHYECKIX W PAKTUYECKUX
3aaad.
BrnaneTts moHATHAMH CHHYCa, KOCHHYCA U TAHT'€HCa OCTPOTO yIila NPSIMOYTOJIEHOTO
TPEYyroJibHUKa. ITonp30BaTHCS STUMH MOHITHSIMHA T pEIICHUA MPAKTUYCCKUX 3a1a4 (HpI/I HCOGXOIII/IMOCTI/I C OHOpOﬁ Ha
aNTOPUTM TIPaBUIIA).
Brruucnats (pa3nuuHbIME crioco0aMu) (C OMOPOH Ha CIIPaBOYHYI0 WHPOPMALIUIO) TUIOMIAb TPEYTOIbHUKA U TUTOIIAIN
MHOT'OYTOJIBHBIX QUTYD (HONB3YSCh, T1Ie HEOOXOAUMO, KalbKYIATOpoM). IIpuMEHSTh oTy4eHHbIE YMEHUS B
MMPAKTUYCCKUX 3aaavdax.
BrnaneTrs MOHATUSMH BOMCAHHOTO U EHTPAIBHOTO yTJIa, HCIOIb30BATh TEOPEMBI O
BITMCAHHBIX YIJIax, yIiax MEKIY XOpAaMu (CEKYLIMMH) U YIJie MEXy KacaTeJIbHOU U XOPAOH NMPU pelIeHNH
MPOCTEHIINX TEOMETPUICCKHX 3a]1ad.
BitageTs NOHATHEM OIMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA OIIMCAHHOIO YEThIPEXYTOJbHUKA [TPU
peleHIH TPOCTEHIINX 3a1a4.
[TpuMeHSATH MoTydYeHHbIe 3HAHNS HA MPAKTUKE — CTPOMTH MaTEMaTUIECKHE MOJICNH [UIS 3a/1a4 peabHON KU3HU U



MPOBOJIUTH COOTBETCTBYIOIIUE BEIYUCIICHHS C IPUMEHEHHUEM 0100 M TPUTOHOMETPHH (TT0JTB3YSCh, IJie HEOOXOMMO,
KaJIBKYJIITOPOM).

9 KJIACC
3HATh TPUTOHOMETPUYCCKUE (DYHKIIMU OCTPBIX YTIIOB, HAXOJUTH C UX TIOMOIIBIO PA3IHYHBIE 3JIEMEHTHI IPSIMOYTOJILHOTO
TPeyroJbHUKaA («PEelIeHHE MPSIMOYTONBHBIX TPEYTOIBHUKOBY). HaXoauTh (C MOMOIIBIO KANbKYIATOPA) AJIMHBI U YTIIBI IS
HETaOJUYHBIX 3HAYCHUH.
IMonw3oBathes popMyaamMu MPUBENCHHSI H OCHOBHBIM TPUTOHOMETPUYECKUAM TOXKIACSCTBOM JIJISI HAXOXKJICHUS
COOTHOIICHUH MEXTy TPUTOHOMETPHUECKIMHU BEIMYMHAMH (C OTTOPO Ha CHPABOYHYIO HH(POPMAIIUIO).
Hcnonp30BaTh TEOPEMbI CHHYCOB M KOCUHYCOB JIUISI HAXOXKICHUS PA3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («peIIeHUe
TPEYTOIBLHUKOBY), MPUMEHSITH UX TIPU PEIICHUH TPOCTEHINIX TEOMETPUICCKUX 3a/1a4.
BrnaneTs moHATHSIME TIPe0Opa30BaHUs OO0, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX (uryp. [Tons3oBaThes
CBOMCTBaMH TIOA00US TIPOU3BOJIBHBIX QUTYP, YMETh BBIYMCIATD JJTHHBI U HAXOAWTH YIJIBI Y IOAOOHBIX Guryp (mo
ITOPUTMY Yy4eOHBIX AeicTBUl). [IpuMeHsATh CBOKCTBA MOA00MS B MPAKTUUECKUX 3a/1a4aX. Y METh IIPUBOJIUTH TIPUMEPHI
MOT0OHBIX (QUTYP B OKPYKAOIIIEM MHEPE.
[Tonk30BaThCs TEOpeMaMu (110 BU3yaIbHOW OIOPE) O MPOU3BEACHUN OTPE3KOB XOP/I, O MPOU3BEACHUN OTPE3KOB CEKYIIIHX,
0 KBaJ[paTe KacaTeIbHOM.
[Tonp30BaThCsl BEKTOpaMH, IIOHUMATh WX TEOMETPHUYCCKHN M QU3NIECKUN CMBICH, IPUMEHSTh HX B PEIICHUU
reOMETPUUYECKUX B (U3NYECKUX 3a1a4. [IpUMEHSATh CKaIsIpHOE MPOU3BEICHAE BEKTOPOB [T HAXOXICHUS JJTUH U YTJIOB.
ITonp30BaThCs MCTOJOM KOOpAWHAT Ha IMJIOCKOCTH, IPUMEHATH €TI0 B PpCIICHHUU T'COMCTPUUCCKUX M MMPAKTHUYCCKUX 3a7a4.
BrnaneTh MOHATUSMH TPABUIILHOTO MHOTOYTOJILHHUKA, JJTHHBI OKPY>KHOCTH, JJTUHBI IYTH OKPY>KHOCTH U PaJUaHHON MEpHI
yria, yMeTh BRIYUCISATH TUIOMIAb KPyra U ero yactel (¢ onopoit Ha crpaBouHyro uHGopmMauio). [IpuMeHsTh
IMMOJTYYCHHBIC YMCHUS B ITPAKTUYCCKHUX 3aJavdax.
HaxonuTh ocu (Miau HEHTPHI) CAMMETPUH (QUTYD, TPUMEHSATH JBHKEHHSI TUIOCKOCTH B MPOCTEHIINX CIyYasiX.
ITpuMeHSITh TIOTyYeHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTH MATEMATHYCCKUE MOJICITH JIJISI 337124 peallbHON JKU3HH U
MPOBOUTH COOTBETCTBYIOIIME BEIUMCIICHUS C IPUMEHEHUEM N0JI00US M TPUTOHOMETPUYECKUX (DYHKIMIA (TI0IB3YSCh, TIe
HE00X0IMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE INTAHMPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (IIO TOAAM OBYUYEHUA)

8 KJIACC
KoanuecTBo yacoB JyekTpoHHbIE (M (POBLIE)
Ne i/ HaumenoBaHue pa3aesoB U TEMIPOrpaMMbl Kontpoannie T T—— o0pa3oBaTelibHbIEpPeCYPChI
Bcero padoTsI padoThI
1 Uwucira u BerauciacHus. KBagpaTHeie KOpHA 15 0 0 bubmuoreka [IOK
https://m.edsoo.ru/7f417af8
2 Uucna u Berauciierus. CTeneHsb C IeIbIM 7 bubmuoreka LIOK
ToKa3aTesieM 0 0 https://m.edsoo.ru/7f417af8
3 IAnreOpandeckue BeipaxeHus. KBagpaTHBIiI 5 1 bubmmorexa [JOK
TPEXUWICH 0 https://m.edsoo.ru/7f417af8
4 AnreOpandeckue BeIpaxkeHus. Anreopandeckas (15 1 bubnmuoreka [JOK
mpo0b 0 https://m.edsoo.ru/7f417af8
5 'YpaBHeHHs U HepaBeHCTBA. KBaspaTHbIe 15 1 bubmmorexa [JOK
ypaBHEHHS 0 https://m.edsoo.ru/7f417af8
6 'YpaBHeHHs 1 HepaBeHcTBa. CucremblypaBHeHuil 13 0 bubnuoreka LJOK
0 https://m.edsoo.ru/7f417af8
7 'YpaBHeHHs U HepaBeHCTBA. HepaBeHcTBa 12 1 0 bubnuoreka LJOK
https://m.edsoo.ru/7f417af8
8 Oyukuuu. OCHOBHbBIE TOHATHUSA 5 0 0 bubnuoreka [JOK
https://m.edsoo.ru/7f417af8
9 ®dynkuuu. Uncnopbie pyHKIINU 9 0 0 bubnuoreka I[IOK
https://m.edsoo.ru/7f417af8
10 [MoBTopeHve u 0600IIEHUE 6 1 0 bubmorexa [JOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0 0
0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJTIACC

Kosau4yecTBO 4acos JyieKTpOHHBIE (LM (pOBLIE)
Ne i/ HaumeHoBaHMe pa3aesioB U TEMIIPOTPAMMBI KouTposnnbre Mparkruueckue o0pa3oBaTebHbIEPeCyPChI
Bcero padoThI padoThI
1 Hucna v BerYuciaeHus. JIeHCTBUTENbHBICUHCIIA 9 bu6nmoreka IJOK
0 0 https://m.edso0o.ru/7f419d08
2 YpaBHEHHUS 1 HEPABEHCTBA. Y paBHEHMSI COJTHOM 14 1 Bu6mmoreka LIOK
NepeMEHHOM 0 https://m.edsoo.ru/7f419d08
3 YpaBHeHus u HepaBeHCTBA. CHCTEMBIypaBHEHUN 14 1 bubmmoreka [IOK
0 https://m.edsoo.ru/7f419d08
4 YpaBHeHUs U HepaBeHCTBA. HepaBeHCTBa 16 1 0 bubnunoreka [IOK
https://m.edsoo.ru/7f419d08
5 OyHKIHN 16 1 0 bubnunoreka [IOK
https://m.edsoo.ru/7f419d08
6 HucnoBbIe MOCIIEI0BATEILHOCTH 15 1 0 bubnunoreka IJOK
https://m.edso0o.ru/7f419d08
7 [loBTOpenue, 0600mEeHNe, cicTeMaTH3ausI3Hanmii (18 1 bubnuoreka [JOK
0 https://m.edso00.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

8 kaacc (ue menee 102 1)

Ha3BaHue pa3aeJa
(TemMbI)Kypca (4MC10
4acoB)

OcHOBHOe cojlep:KaHue

OcHOBHBIE BU/IbI 1€ATEIbHOCTH 00y4aI0LIHUXCSA

Huciaa n
BbIYHCJICHUS.
KBaapaTHbIeKOPHU

KBanpatHblii KOpeHb U3 uncia. [lonsimue 00 uppayuoHaibHOMYUCTe.
V[ecamuunvle npubIUNCEHUS UPPAYUOHATLHBIX YUCEIL.
V[eticmeumenvhble uucia. CpasHeHue 0elicmeumenbHbix Yucell.
IApudMeTHIeCKri KBapaTHBIN KOPEHb.

DopMyJIHPOBATH ONpeeIeHne KBaIPaTHOTO KOPHSI U3 YUCIA,
apr(METHYECKOTO KBaIPaTHOTO KOPHS IPU HEOOXOAUMOCTH €
BH3YaJIbHOU OIOPOM.

[IpuMeHSITH OTIepalyio M3BJICYCHUS KBAaJPAaTHOTO KOPHS H3




(15 4)

VpaBHeHue Bua X° = a.
CBoiicTBa apuMETHUECKUX KBaJApaTHBIX KopHel.[IpeoOpa3opanue
YHCIIOBBIX BBIPAXKEHUI, COJepKalNX KBaIpaTHbIE KOPHH.

JKCia, MCHOJIb3Ysl TIPU HEOOXOAUMOCTH KAJIbKYJISITOP.

OueHnBaTh KBaJpaTHbIE KOPHU IEBIMU YHUCIIAMH U IE€CATHIHBIMU
MPOOSIMH.

CpaBHHUBATH M YIOPSII0YHBATDH PAIlMOHATBHBIC U HPPAIIMOHATBHBIC
YICIIa, 3aIUCaHHBIE C TIOMOIIBIO KBaIPATHEIX KOPHEH IIpH
HEOOXOIUMOCTH C HAIIPABIIAIOIIEH IIOMOIIIEIO.

HccneqoBaTh ypaBHEHHUE X2 = 8, HaXOJUTh TOYHBIEC U IPUONMKEHHBIE
kopuu npu & > 0.

HccnenqoBaTh cBOMCTBA KBaIpaTHBIX KOPHEW, IPOBO/S UUCIIOBBIE
PKCTIEPUMEHTHI C HCTIOIB30BAaHUEM KaIBKYJIATOpa (KOMIBIOTEPA).
I[IpuMeHsATH CBOIiCTBA apu(MeTHYECKUX KOPHeil s
npeo0pa3oBaHus BbIPAKEHUIA.

BbinoaHATH MpocTeiilue Mpeodpa3oBaHus BEIPaXKEHUH,
COZleprKaIlMX KBaJpaTHbIE KOPHU. BrIpakaTe iepeMEHHBIE U3
TEOMETPUUYECKUX U (PU3NIECKUX POPMYIT IPH HEOOXOTUMOCTH C
OIIOpPOH HA IPABUIIO.

BbruncasaTh 3HAYEHHMA BBIPAKEHUI, Co/lepKalluX KBaJpaTHbIE KOPHHU,
MCTIONB3YSI IPU HEOOXOIUMOCTH KaJIbKYJISITOP.

Hcnoab30BaTh B XO/€ PELIECHNUS 3a/1a4 dJIEMEHTApHBIE IPEACTABICHHUS,
CBsI3aHHBIC C HpI/I6J'H/I)KéHHLIMI/I 3HA4YCHHUSAMU BCIINYUH.

3HAKOMHUTECS C HICTOpUEN Pa3BUTHSI MATEMATHKH.

Yucaa u
BBLIYHCJICHUS.
CTeneHbC HeJIbIM
noka3zaresem(7 1)

Crerensb ¢ 1eabpIM rmokaszareneM. CTaHgapTHAS 3aUCh YKCa.
Pasmepbl 00BEKTOB OKPYXKAFOIIET0 MUPA (OT 3JIEMEHTAPHBIX YaCTHI
10 KOCMUYECKNX OOBEKTOB), [UTUTEIHHOCTh IPOIIECCOBB
OKPY>KaOIIEM MHPE.

CBOICTBa CTEIEHH C LIEJIBIM ITIOKa3aTEIEM.

DopMyJIHPOBATH ONpe/eIeHNe CTCIICHH ¢ IIEJIBIM MoKa3areneM(Ipu
HE00XO0JUMOCTH T10 BU3YaIbHOH OII0pe).

[IpencTaBaaTh 3aNMCh OOIBIITNX M MAJIBIX YHCEN B CTAHITAPTHOMBH/IC.
CpaBHUBATD YKCIa U BEJIMYMHBI, 3aIMCAHHBIC C UCIIOJIb30BAHUEM
crernenu 10.

Hcnoip30BaTh 3aMHCh YHCET B CTAHAAPTHOM BUJIE JUIS BHIPAKCHHS
pa3MepoB 00BEKTOB, JUIUTEILHOCTH IIPOIIECCOB BOKPYKAIOIIEM MHPE.
DopMyJIMPOBATH, 3aNIUCHIBATL B CHMBOJIHYECKOH ¢opme u




MJLJIIOCTPUPOBATH PUMeEPAMM CBOMCTBA CTENCHU C LIETIBIM
MmokazaTeseM (Ipu He0OXOIUMOCTH C MCIIOJIb30BaHUEMBHU3YaTbHON
OTIOPBI).

[IpuMeHSATH CBOICTBA CTEIICHU I IPeOOPa30BaHUsI BEIPAKCHHUIA,
COZIepIKaIlINX CTETIEHH C LIETBIM TI0Ka3aTeeM C NCTIOIh30BaHHEM
CITpaBOYHON MHGOpMANHH. BBINOJIHITD JeiiCTBHS C YUCIaMH,
3aMMCaHHBIMU B CTAHJAPTHOM BH/IE (YMHOXCHHE, JCTICHHE, BO3BEACHUC
B CTEIICHB).

KBaJApaTHBIX

AJIredpanyeckne Ksanpatselil TpéxuneH. Paznoskenue KBaipaTHOrO TpEXWiieHaHa Pacno3HaBaTh KBaJpaTHBINA TPEXUJIEH, yCTaHABIMBATHBO3MOKHOCTD

BbIPaKEeHHSI. MHOKHTEIH. €ro pa3iIoKeHUs] HA MHOKHUTEIH.

KsaaparHblii PackiagbIBaTh HA MHOMKHTEJIN KBAaPATHEIA TPEXUIIEH C

TPEXYJIeH HEOTPUIATEIbHBIM AUCKPUMUHAHTOM NIPU HEOOXOAMMOCTH C OTIOPOM

(5 9) Ha QJITOPUTM IIPAaBUIIA.

Anredpanyeckue \Anrebpanyeckas ApoOb. JlomycTumble 3HaYCHNS IEPEMEHHBIX, 3anuceiBaTh anredpandeckue BeipakeHns. Haxoaursb o6acTb

BbIPaKeHH . BXOSIIIUX B aJireOpandeckue BoipaskeHus. OCHOBHOE CBOHCTBO OTpeieNIeHNs PAal[HOHAIBHOTO BEIPayKEHUSI.

Anredpanyeckas anredpandeckoil Apoou. CokpaiieHue Apooe. BbINOJIHATH YMCIOBbIE OACTAHOBKY M BBIYMCJISITh 3HaUeHUE Opodu,

poon CioxeHue, BEIMUTaHNE, YMHOXKEHHE U JeJICHNE alnre0panyecKux B TOM YHCJI€ C TIOMOIIBIO KAIbKYJIATOPA.

(15 ) npoo6eii. [IpeoOpa3oBaHue BhIpaXXCHUH, CoiepKaiux ajireopanieckre/@opMyJIMpoBaTh OCHOBHOE CBOHCTBO ajireOpanyecKoi Apodu u

npo0Owu. MPUMEHSTH €ro JUIs TPeoOpa3oBaHust APOOECH.

BbINOJIHATH AeiicTBUSA ¢ are0pandecKuMH APOOSMH pU
HEO0OXO0JMMOCTH C HAIPABJISAIONICH MOMOIIBI0. [IpuMeHsTh
MpeoOpa3oBaHus BIPAKEHUM [T pellieHus 3a1a4. BeipaxaTh
nepemMeHHbIe 13 Gopmyn (PU3NIECKUX, TEOMETPHUECKHX,
ONMCHIBAIOIINX OBITOBBIE CUTYallMt) IPU HEOOXOAMMOCTH C
HaIPaBJIAOEN TIOMOLIBIO.

YpaBHenust KsanpatHoe ypaBHenue. HenonHoe kBajjpaTHOE ypaBHEHHE. Pacno3HaBaTh KBaipaTHBIE YPABHEHUSI.

U HepaBeHCTBA. Dopmyra KOpHEH KBaJlpaTHOTO ypaBHEHUs. Teopema Buema. 3anucbIBaTh GopMYyJTy KOpHEH KBaAPaTHOTO yPaBHEHUS; peliaTh

KBagpaTHble Perrenue ypaBHeHHH, CBOASIINXCS K KBagpaTHBIM. [IpocTeiimme KBa/IpaTHbIEe YPABHEHUS — IIOJIHBIE U HETIONHBIE (C HCIIOJIb30BaHUEM

YpPAaBHeHUsI NpoOHO-paioHaIbHBIE YPaBHEHUSI. CIpaBOYHON MH(POPMALIUH).

(15 1) Pewenne TEKCTOBBIX 3amad ¢ IIOMOILBIO IIpoBoauTh 1mpocTeiiliMe HMCCACAOBAHUS  KBAJpPaTHBIX




YDAaBHEHHI.

YpaBHEHUH.

PemiaTh ypaBHeHMs1, CBOIAIINECS K KBJAPATHBIM, C TOMOIIBIO
MpeoOpa3oBaHuUil M 3aMEHOW MMEPEMEHHOM € ONOPOI Ha aJrOPUTM
MpaBuIa.

HaoOJironaTh 1 AaHATU3UPOBATH CBSI3b MEXKAY KOPHSIMU U
Kod(UITMEeHTaMU KBapaTHOTO YPaBHEHUSI.

lpumensmo  meopemy  Buema ons pewenusazaoay (c
UCNONb308AHUEM 00PA3YQ).

PemiaTh TeKCTOBBIE 331a4M aNTeOpamdecKUM CIIOCOOOM: TTEPEXOTUTh
OT CJIOBECHOU (DOPMYJIMPOBKH YCIIOBUS 3a/1a4U K alreOpandecKoi
MOJICIH IMTyTEéM COCTaBJICHHS ypaBHEHUS (ITPH HEOOXOJMMOCTH C
HATIPaBIISIONICH TOMOIIBIO); PEIIaTh COCTABICHHOE YpaBHEHHUE;
MHTEPIPETUPOBATH PE3YJIbTAT.

3HAKOMUTBLCS ¢ HCTOPHEN PA3BUTHS AJITCOPBI.

YpaBHeHust
U HepaBeHCTBA.
CucreMbl ypaBHeHUH

(13 1)

JluHeliHOe ypaBHEHHE C IBYMs TIEPEMEHHBIMU, €ro rpaduK,IpuMepbl
[pEIICHNs] yPaBHEHUI B LIENBIX YHCIAX.

PewieHre cucteM ABYX JTMHEUHBIX YPABHEHUH C IBYMSI
repeMeHHbIMU. [IpuMeps! pelieHnst CHCTEM HEJIMHENHBIX YPaBHEHUI
C IByMsI IEPEMEHHBIMH.

I paguueckas unmepnpemayus ypasHeHus ¢ 08yMs NepeMeHHbIMU U
cucmem ypasgHenul ¢ 08yMs nepemMeHHbIMU.

PereHne TEKCTOBBIX 3371a4 C TOMOILBIO CUCTEM YPaBHEHMM.

Pacno3HaBaTh TUHEHHBIE YPABHEHMS C IBYMS IEPEMEHHBIMH.

Ctpouth rpaduku JIMHEHUHBIX YpaBHEHUH, B
TOM  YHUCIICHCIIOJbL3YSl LH(QPOBBIE pecypchl (mpu
HEO0X0IUMOCTH COTOPOH Ha aliTOPUTM YUEOHBIX JIEHCTBUI).

Paznu4yaThs napanenbHele M IepeceKaroniecs MpsMbIE MO MX
YPaBHEHUSIM.
Pemarte CHUCTEMBI JIBYX  JIMHEHHBIX YpaBHEHUI

c JIByMSIIIEPEMEHHBIMU TI0JICTAHOBKOM U CIIOKEHUEM.
PemaTe npocreiime CUCTEMBI, B KOTOPBIX OAHO U3 YPAaBHEHHUN HE
SIBIISIETCS] JINHEWHBIM TIPU HEOOXOIMMOCTH € HAIPABJISIFOIIEH MOMOIIBIO.
Ipueooums zpagpuueckyro unmepnpemayuio pewieHus ypagHeHus ¢
06YMs NePEMEHHBIMU U CUCTNEM YPABHEHUL ¢ 08YMANEPEeMEHHbIMU.
PewmiaTh TekcTOBBIE 3aa4M aNreOpandeckuM criocoOOM.

YpaBHeHust
W HEpaBeHCTBA.

UrcroBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHcTBO ¢ 01HOHM nepeMeHHON. JIMHEeTHbIE HEpaBEHCTBA C

DopMyJIHPOBATH CBOIICTBA YHUCJIOBBIX HEPABEHCTB,
VJUTFOCTPUPOBATh UX HA KOOPAMHATHOM IPSIMOM.




HepaBencrBa(12 1)

OHOM TepeMeHHOM U ux peuieHue. CHUCTEMbl JTHUHEUHBIX
HEpaBEHCTB C OJHOM NEPEMEHHOMN U UX PEIICHUE.

M300paxeHne pelIeHUs TUHEHHOTO HEPABEHCTBA U X CUCTEMHA
YHCIIOBOM IIPSIMOM.

IIpuMeHATH CBOIICTBA HEPABEHCTB B XO/I€ pelIeHus 3a1a4. PemaTs
JIMHEWHbBIE HEpaBEHCTBA C OJTHON TIEpPEMEHHOM,

n300paXkaTh pelIeHNe HepaBeHCTBA Ha YHCIOBOH MPSIMOH.

PemaTh crcTeMbl TMHEHHBIX HEPABEHCTB, H300paXKaTh pelIeHue

CHCTeMBbl HEPAaBEHCTB Ha YHCIIOBOH MPSMOU MTPH HEOOXOAMMOCTHC

BHU3YaJIbHOM OMOPOH.

DyHkuuu.OCHOBHbIE
moustus (5 4)

[orstne Qynkumu. OOMacTh OmpeneNeHNs] U MHOXKECTBO3HAYSHHH
(dyaxm. CriocoOb! 3aganns (yHKITHIA.

I'padux ynxmuu. ColcTBa (QYHKUIWH, UX OTOOpaKeHHWE Ha
rpaduxe.

Hcnonb3oBaTh QyHKIMOHATIHHYIO TEPMUHOJIOTHIO M CHMBOJIUKY.
BoruncaaTh 3HaYyeHusa QyHKINH, 3a1aHHBIX popMyTamu (TIpu
HEOO0XOTUMOCTH UCTIONIB30BATh KANBKYIATOP); COCTABIATH TAOJIMIbI
3HaYeHmii QyHKIMH.

CTpouTsh 10 TOYKAM rpaguku GyHKIIHHA.

OnuceiBaTh cBOlicTBa (YHKIIMU Ha OCHOBE €€ TpaduIecKoro
MpeCcTaBIeHUs IPH HEOOXOJMMOCTH C HAIPABIIAIONICH TTOMOUIBIO.
Hcnoab3oBaTh QyHKIMOHATIHHYIO TEPMUHOJIOTHIO M CHMBOJIUKY.
HccienoBarb npuMepsl rpadKoB, OTPasKarOIIMX PeanbHbIE IPOLECCH
U siBiieHus. IIpUBOAUTE MpUMeEPBI IIPOLIECCOB U SBJIEHUN C
3aJaHHBIMU CBOWCTBaMHU.

M cnoab30BaTh KOMIIBIOTEPHBIE POrPAMMBbI 711 IOCTPOECHHUS
rpadukoB (QYHKIMA U U3yYSHHUS UX CBOWCTB

Dynkuuu.Ynciiobie
yuxuuu (9 4)

Urenue u nocrpoene  rpadukoB GyHKIUH.
[MpumeprIrpaduKoB GyHKIHUIA, OTPasKAFONIUX PeabHbIC

MPOLIECCHI.

DyHKIMH, OIMCHIBAIOIINE MPSIMYIO u o0paTHy0

MPONOPLMOHANBHBIE 3aBUCUMOCTH, UX rpaduku. I unepbdona.

[paduk Gpynkupny = X2

Oynakmpmy = X4,y = X, y=+ ,y = k. epaguteckoe

euleHue YpasHe Ul U cucmem ypasHeHui.

Haxoauth ¢ noMobIo rpaduka GyHKINN 3HAYCHUE OJHOM U3
[paccMaTpUBAEMbIX BEIMYUH 110 3HAYEHUIO APYTOM.

B HeclOXHBIX cilydasx BbIPakaTh (OpMyJI0i 3aBHCHMOCTH
MEKy BEJIMYMHAMMU.

OnuceIBaTh XapakTep U3MEHEHUS OJHON BEJIMYMHBI B 3aBUCUIMOCTH OT
M3MEHEHUs Ipyron

Pacno3naBaTh BUJIBI H3ydaeMbix QyHKIMiA. [loka3piBaTh
cXeMaTH4YeCKHU MOJ0KEeHHE HAa KOOPAMHATHOH IIIOCKOCTH IpauKOB
dyskomit Buga:y = X%, y = X,




y = \/X, = k_

X

Hcnoib3oBaTh GyHKIUOHAJBHO-TPaQUYECKHE IPEACTABICHUS [
[PEIICHUS U UCCIIEIOBAHNS YPABHEHUI HCUCTEM YPaBHEHHM.
IIpuMeHsaTh HU(POBBIE pecypebl Ui MOCTPOCHUS IpaUKOB

(byHKLMI.

IloBTOpEHHE

H 00001eHHe
(6 )

HOBTOpeHI/Ie OCHOBHBIX IOHATHH U MCTOJOB KYpPCOB 7u8

KJ1accOB, 0000IIEHNE 3HAHUM.

HpHMeHﬂTL CIoCo0bI CpaBHCHUA YHCCII, BBIHHCHCHHﬁ,

npeoOpa3oBaHMil BEIPAKESHUH, pEIICHHS YPaBHEHHH.
OcyunecTBJIATHL CAMOKOHTPOJIb BBINOJIHSAEMBIX ACUCTBUU U

CaMONPOBEPKY pe3yJIbTara BBIYUCICHUH, NpeoOpa3oBaHuil,
[MOCTPOCHUH.
Pemartn 3aja4M u3 peanbHOI JKM3HM, IPUMEHATH

MaTeMaTUYeCKUe 3HAHUS JJIA PEHICHUs 3anad U3 JIPYTUX
MpPEeIMETOB.

Pemath TeKCTOBBIE 3a/1a4H, CPABHUBATH, BHIOMPATH CMOCO0LI
[pEIICHUS 3aJa4H.

9 knacc (e mernee 102 )

Ha3Banue pa3gesa
(TeMBI)Kypca (4ucsio
4acoB)

OcHoOBHOE CoAeprKaHue

OcHOBHbBIE BUABI J1CATCIBHOCTH oﬁyqamumxm

Umncaa n
BLIUNCJIECHHS.
JleiicTBUTEILHDBIE
THCIIAa

PanmoHanbHbIC YHCIA, UPPAYUOHATIbHBLE YUCLA, KOHEYHbIE U
Oeckoneunvle decamuunvie Opoou. MuodxcecmsodelicmeumenbHbix
uucen; OeticmeumesibHble YUCILA KAK OeCKOHeUHble 0ecAmuiHble
Opobu. Bzaumno oonoznaunoe

Pa3BuBaTh npeacraBjJacHUsA (6} YuCIax:oT
MHOKECTBAHATYPAJIbHBIX YUCCII 1O MHOXCCTBA

)IGfICTBPITeHBHBIX YHUCCII.

O3HaKOMHUTBLCS C BO3MOXXHOCTBIO IPEACTABJICHUA

I[eflCTBPITCJ'IBHOFO Yypcaa Kak OCCKOHEUHOM I[eCHTH‘lHOﬁ I[pO6I/I,




(9w

coomeemcmeue mMexcoy MHOICECTNIBOM OeUCBUMENbHBIX YUCenu
MHOICECTB8OM MOUEK KOOPOUHAMHOU NPAMOIL.

Cpagnenue 0eticmeumenbHuIX Yuces, apu@pmemuyeckuedeticmeus ¢
OeticmeumenbHbIMU YUCTAMU.

[TpubmmkEéHHOE 3HAUEHUE BETMYUHBI, TOYHOCTH TIPUOITHIKECHHUS.

Oxpyriienne uncen. [lpukuaka u oleHka pe3yiIbTaToOB BEIYHCICHHM.

NPUMEHSITDH JICCSITUYHbIC NPUOIIKEHHUS PAUOHAIBHBIX U
MppalOHAIBHBIX YUCEIL.
3anucvieams, cpagHueams u
OeticmeumenbHble YUca.
BBINOJIHATE, cOYeTasi YCTHBIE M INCbMEHHBIE TIPUEMBI,
apudmMeTHYecKue NeCTBUS C PAllMOHAIBLHBIMU YHCIAMA; HAXOAUTH
3HAYEHMsI CTENIEHEN ¢ IeNIbIMU MTOKAa3aTeNIMH U KOpHEH; BBIYMCIATH
3HAYCHMs] YUCIIOBBIX BBIPAKEHUIA.

IlosryuyuTh NpeacTaBjieHle O 3HAUYMMOCTH JEHCTBUTEIBHBIX YUCEI B
[IPAKTUYECKOM ACSATEIBHOCTH YEI0BEKA.

AHATU3MPOBATH U /1eJaTh BBIBOJBI (I10CJIE COBMECTHOI0 AHAIN3A) O
TOYHOCTH MPUOIVIKEHHSI JeHCTBUTEIBHOTO YHCIA IPU PEIICHUH 3a1ad.
OKpyIJIATH 1eHCTBUTENbHBIC YHCTIA, BHIMOJIHATH NPUKHIKY
[pe3ynbTaTa BBIYMCIICHUM, OLEHKY 3HAaYEHUI YUCIIOBBIX BbIPAKEHUN.
3HAKOMUTBCS C UCTOPUECH PA3BUTHS MaTEeMATUKH.

YHoOpaoouueamo

YpaBHeHus

1 HepaBeHCTBA.
'YpaBHeHMS ¢ OTHOM
nepemeHHoii(14 1)

JIuneliHoe ypaBHeHuUe. Penienre ypaBHEHUH, CBOIAIIUXCS K

ITMHENHBIM.

KBanpatHoe ypaBHeHue. Pernienue ypaBHEHHH, CBOJSAIIUXCSIK

KBaJpaTHbIM. bUKBagpaTHBIE ypaBHEHHS.

[ Ipumepoi peuwenus VPaHeHull mpemveli u
uemeEPMOoLCmeneHel pasiodceHuem Ha MHONCUMENU.

Pemenue 1poOHO-pallnOHANBHBIX YpaBHEHHUH. Pelienrne TeKCTOBBIX

3agay ajnreOpanyeckuM METOHOM.

OcBanBaThb, 32aII0MUHATHL U IPUMEHATH rpaduyecKkre MeTOAbI IIpU
[pEIIeHNH YpaBHEHUH, HEPABEHCTB U UX CUCTEM (ITPU HEOOXOAMMOCTH C
OTIOpOii Ha aNTOPUTM YUEOHBIX ACUCTBHIA).

Pacno3zHaBaTh Liesble M APOOHBIE ypaBHEHUSI.

Peiath uHeliHbIe M KBA/IPATHbIE YPABHEHUs, YPaBHEHHUS,
CBOJISIIIMECS K HUM, TIpOCTeiIue qpoOHO-paliOHATbHBICYPaBHEHHSI.
IIpeanarath BO3MOXHbIE CLIOCOOBI PEIIEHHs TEKCTOBBIX 3a1ad,
00CyKI1aTh MX U pellaTh TEKCTOBBIE 3a/1a4l Pa3HBIMHU CIIOCOOAMH.
3HAKOMHUTBLCS ¢ MCTOpHeil pa3BUTHA MAaTEeMaTHKU

YpaBHeHust
W HEpaBeHCTBA.

UlnHeiiHOe ypaBHEHHE C IBYMS IEpEMEHHBIME U ero Tpaduk. Cucremal

NBYX JIMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU U

OcBauBatb u NPUMEHATDH HpI/IéMLI peUICHUA CUCTEMBI IBYX
ITMHEHBIX ypaBHeHI/Iﬁ C IBYMs IEPEMEHHBIMU U CUCTEMBI IBYX




CucreMbl ypaBHeHUI
(14 v)

e€ perieHue. PemeHue cucreM JByX ypaBHEHHM, OJTHO H3KOTOPBIX
IMTMHEITHOE, a IPyroe — BTOPOM CTENEHM.

['paduyeckas MHTEPIIPETANNS CUCTEMbI YPABHCHUH C IByMSI
[MEPEMECHHBIMH.

PerreHne TEKCTOBBIX 3a7a9 aTeOpandecKiM CITOCOOOM.

YpaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHE HE SBISICTCS JTMHESHHBIM(TIO
BH3YyaJILHOM OTIOpe).

Hcnoan30BaTh (yHKIIMOHAIEHO-TPaQUISCKUE MIPESICTABICHUS IS
pelieHns U UCCIe0BAHUS YPABHEHUN U CUCTEM.

AHATU3MPOBATH TEKCTHI 32/1a4, PelIaTh UX alreOpandeckum
CIIOCOOOM: MePeXOAUTH OT CJIOBECHOH (POPMYITHPOBKH yCIOBUS 3a1a41
K anreOpanveckol MOJICIU MMyTEM COCTABIICHUS CUCTEMbIYPaBHECHU;
PeliaTh COCTABICHHYIO CHCTEMY YPaBHCHUH; HHTEPNPETUPOBATH
pe3yibTar.

3HAKOMHUTBLCSH ¢ HCTOPHEi pa3BUTHS MAaTEMaTHKU

YpaBHeHust
1 HepaBeHCTBA.
Hepasencrsa (16 u)

HucoBbIe HEPABEHCTBA U UX CBOMCTBA.

JInHeliHbIe HEpaBEHCTBA C OHOM NEPEMEHHON U X PELICHUE.
CucTeMbl JIMHEWHBIX HEPAaBEHCTB C OJHOM MEPEMEHHOM M UX
peleHue.

KBaznpaTHbIE HEpABEHCTBA U UX PELICHHUE.
I'paduueckass HMHTEpIpETALMsI HEPABEHCTB u
HCPAaBCHCTB C ABYM: IICPEMCHHBIMU.

CUCTEM

Uurarts, 3anMchIBaTh, MOHMMATh, HHTEPNPETHPOBATH
HEPAaBEHCTBA; UCIOJIb30BATH CUMBOJIMKY U TEPMHUHOJIOTHIO.
BbInoJIHATE [Tpeo0pa3oBaHKs HEPAaBEHCTB, HCHOJIb30BATh IS
npeoOpa3oBaHKs CBOHCTBA YHCIOBBIX HEPABEHCTB.
Pacno3HaBaTh JTMHEITHBIC U KBaAPATHBIC HEPABEHCTBA.
Pematp JIMHEHHBIE HEPaBEHCTBA,

CHUCTEMbI HHHCﬁHLIXHepaBCHCTB, CUCTEMBI HEPABCHCTB,
BKJIFOUYAIOIINX KBaJpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKAATH
noy4eHHble pemeHus. M300paxkaTh pelieHne HepaBeHCTBa U

CHCTEMbI HEPAaBEHCTB HAYUCIIOBOM psAMOiA,
3allMChIBAaTh  pEIICHUE c MTOMOUIIBIOCUMBOJIOB.

PemaTh KBagpaTHbIC HEPABEHCTBA, UCITIONIB3YsI rpaduuecKue

MIpeICTaBJICHUS.

OcBauBatb H NPUMEHATh  HEPAaBEHCTBA  IIpH

PCHICHUHPA3TINYHBIX 3a/1a4, B TOM YHUCJIC [IPAKTUKO-
OpPHUCHTUPOBAHHBIX.

Dynxnun(16 u)

KBangpatuunast ¢ynkousa, e€ rpadpuk u coiicta. [lapabona,
KOOPAWHATHI BEPUIMHBI MapaboIIbl, 0Ch CHMMETPHH NapadoJIbL.

CrerieHHbIe PYHKIMU C HATYpAILHBIMY TIOKa3aTeNsiMu 2 U 3, HX
rpad UK 1 CBOICTBA.

[paduxu Gynxumii:y =kx,y = kx + b,,y = ax’,y = ax’,y

=,y =k

Pacno3naBaTh BUJIbI H3Y4aeMbIX (yHKIWI; WITIOCTPHPOBATH
CXeMaTHYeCKH, 00bSICHIATH PACIOIOKEHHE Ha KOOPIMHATHON
mmockocTy rpadukoB Gyrkimii Buga: y = kx, y =kx + b, ,y = ax3,

y = ax’,
Y =X,y = « B 3aBHCHMOCTH OT 3HauYeHHUH KOA(P(HUIIMEHTOB; OMUCHIBATE

X CBOMCTBA.




Pacno3HaBaTh KBaApaTHUHYIO (QYHKIIHIO 110 (hopmyIie.
I[IpuBoAUTHL NPpUMeEPHI KBAAPATUUYHBIX 3aBUCUMOCTEN U3peaabHON
PKU3HU, PU3UKH, TCOMETPHHU.

BuIsBasSITE 1 0000111aTh 0COOCHHOCTH TpadKa KBaIpaTUIHON
(byHKIHH Y = ax? + bx + C (11py HEOBXOAMMOCTH C HAIIPABIISIOIICH
TTOMOIIIBIO ).

CTpoOUTb M H300PaKATH CXeMATHYECKH rpadhrKy KBaAPATHUHBIX
(yHKIHA, 3a1aHHBIX popMyTamu Buaay = ax’,y = ax” + q, Yy
= a(x +p)% y = ax’ + bx + C (Ipr HEOOXOAMMOCTH C BU3YaTbHOM
OTIOPOHA).

AHAJTU3MPOBATH M MPUMEHSITH CBOMCTBA U3YUCHHBIX QYHKIUHIIISA UX
MOCTPOCHUS, B TOM YHCJIC C TOMOIIBIO IIU(POBBIX PECYPCOB.

ducaoBbie
MOCJIeI0BATEIHLHOCTH

(15 1)

[TonsITHE YNCIIOBON NOCIEIOBATEILHOCTH.

3aaHre TIOCIIeA0BaTEIbHOCTH PEKYPPEHTHOM hopMyoit u
(hbopMyI10¥i N-ro 4ieHa.

IApudmeTraecKkas u reoMmeTpudeckas nporpeccun. @opmysbl N-To
4ieHa apuMETHIECKON U TeOMETPUIECKOH MPOTrPeCcCHii,CyMMBI
[EPBBIX N YIEHOB.

\H300pasicenue unenos apugmemuyeckol u 2eomMempuieckoll
npoepecculi mouKkamu Ha KOOPOUHAMHOU NIOCKOCTU.

Vluneiinoiti u akcnoneHyuanvusli pocm. ClodjicHvle npoyeHmol.

OcBauBaTh U NPUMEHATH WHACKCHBIE 0003HAYECHISI, CTPOUTH
peuYeBblie BLICKA3BIBAHMS C UCIIOJb30BAaHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C TIOHATHEM IOCIIC0BATEIBHOCTH.

AHAJIM3UPOBATH POPMYITY N-TO YieHA MOCIEIOBATENFHOCTH HITH
PEKYPPEHTHYIO GOPMYITY M BBIYHCISTH WICHBIOCIICA0BATEIIBHOCTEH,
3aJJaHHBIX 3TUMH (POPMyITaMHU. Y CTAHABJIMBATH 3AKOHOMEPHOCTH B
[MOCTPOCHUU TIOCIIEIOBATEIHLHOCTH, €CITH BEITIMCAHBI ITIEPBbIE HECKOIBKO
€E€UYJICHOB.

Pacno3HaBaTh apu(METHUYECCKYIO U TEOMETPUUECKYIO IIPOTPECCHU TIPU
[Pa3HBIX CIIOCO0aX 3aaHusl.

PemmaTh 33124y ¢ UCnob30BaHUeM (hopMyIT N-To wieHa
apr(METHYECKON U TEOMETPUIECKOM MPOTPECCHid, CYMMBI ITEPBBIX N
YJICHOB C OTIOPOM Ha CIIPaBOYHYIO HH(DOPMAILIHIO.

H300pasicamb unenvl noCie008ameIbHOCHU MOYKAMU HA
KOOPOUHAMHOU NAOCKOCHIU.

PaccMaTpuBaTh NpUMepbI POLIECCOB U SIBJEHMIA U3 pEalIbHOM
PKU3HU, WIUTFOCTPUPYIOIINE U3MEHEHUE B apU(PMETHIECKOM
[IPOTPECCHH, B TEOMETPUIECKON TIPOTPECCHH; UZ0OPANCAMb




coomeemcmeyrouue 3a8UcCUmMocmu 2paguyecki.

Pemath mpocreiiime 3a1a4u, CBsI3aHHbIC C YUCIOBBIMU
[MOCIIC0BATEIILHOCTSMU, B TOM YHCJIC 3a]1a4H U3 PEAIbHOU KU3HH C
MCIIOJIb30BaHHEM U(POBBIX TEXHOJOTUH (3JIEKTPOHHBIX TaOJIHIL,
rpadUIecKoro KajabKyasTopa U T.IL.).

Peuwtamsb 3a0ayu Ha CLOJICHbIE NPOYEHMbL, 8 MOM YUCTE 3A0aYU U3
peanvHol NPaKmuKy (¢ UCNOIb308AHUEM KATbKYIAMOPA).
3HAKOMMTBLCSI C HCTOPHEI Pa3BUTHS MATEMATUKH.

IMoBTOpEHHE,
00001LIEHHE,

CHCTEeMaTHU3anusd

3Haﬂm711

(18 u)

Yucia v BIYHCAEHUs (3aIHCh, CPAaBHEHHE, ICHCTBHS C
NeHCTBUTEIBHBIMU YHCIIAMH, YUCIIOBAs IPSIMast; IPOLICHTHI,
OTHOLICHHSI, IPONOPLIMH; OKPYTJICHUE, TIPUOTMIKECHHE, OLICHKA;
[pelleHre TEKCTOBBIX 3a/1a4 apu(pMETHIECKUM CIIOCOOOM).

Asiredpanyeckue BbIpa:keHus  (mpeoOpa3oBaHUe
IIreOpanvyecKuX BhIPKEHHH, TOITyCTUMBIE 3HAUCHUS).

DyHKINU (moctpoenne, cBoicTBa H3YYEHHBIX
¢dyHKIMIT;rpaduUecKoe peleHre YpaBHEHUH U UX CUCTEM).

OnepupoBaTh NMOHATHAMM. MHOXECTBO,  IOJMHOXECTBO,
orepanuy HaJ MHOXXECTBaMU; UCN0JIb30BaTh Ipaduueckoe
[IPEICTABICHIE MHOKECTB JJI OIIMCAHUS PEANTBHBIX ITPOLIECCOB U
SIBIICHUH, ITPH PELICHUH 33a]a4 U3 JPYTUX YIeOHBIX IPEAMETOB.
AKTyaJJM3UPOBATH TEPMHHOJIOTHIO H OCHOBHBIE NeliCTBHS,
CBSA3aHHbIE C YUCJIAMH. HATYpaIbHOE YUCIIO, IIPOCTOE U
COCTaBHOE 4YMCIIa, ACTUMOCTh HATYPAJIbHBIX YHCEJN, MPU3HAKU

ITEeTMMOCTH, TEJI0e YHCI0, MOIYNh YHCia, OOBIKHOBEHHAS 1
IeCsATUYHAs IPOOH, CTAHIAPTHBIM BU YKMCIIa, apU(PMETHICCKHIT
KBaJIpaTHBII KOPEHb.

BuInoHATH AelicTBUS, CPABHUBATH U YNOPSII0YMBATH YHCIIA,
MPEJICTABIATh YHCIa Ha KOOPAMHATHOW MIPSIMOH, OKPYTIIATH YHCIA,
BBINMOJHATH MPUKHIKY W OLEHKY pe3ylbTaTa

BBIYHCIIEHUH.

PemiaTh TekcTOBbIE 321a4M apHPMETHUECKUM CIIOCOOOM.
PemiaTh npakTHYecKHe 3aa4M, COIEPKAIUe IPOLIECHTHI, 10N, 9aCTH,
BBIpaXKaroIne 3aBUCUMOCTH: CKOPOCTh — BpeMs —

pacCTodHue, nOeHa — KOJIUYCCTBO — CTOUMOCTD, 00BEM

paboTbl — BpeMsi — MPOU3BOAUTEIBHOCTD TPY/Ia.

Pa3ouparth peanbHbIE KU3HEHHBIE CUTYAINH, (pOpMYJIHPOBATH
MX Ha fA3bIKE MaTEeMAaTHKH, HAXOAWTh pEIIeHHE, NPUMEHS
MaTeMaTHYECKH arnapaT, HHTepnpeTHPOBaTh PE3yJIbTaT
OnepupoBaTh NOHATHSIMU: CTEIIEHB C IIEJIBIM ITOKA3aTENIEM,
aprdMeTHYeCKUl KBagpaTHBI KOPEHb, MHOTOYJICH,




TEMATUYECKOE IINIAHUPOBAHHUE

8KJIACC
KosanuecTBO 4acoB JyieKTpOHHBIE (LM (POBLIE)
Ne i/ HaumeHnoBanue pa3aesioB U TeM NPOrpaMMbl KoHTpObHEIe TpaxTHueckHe o0pa3oBaTeJibHbIE pecypchl
Bcero PadoThI PadoThI
1 UeThIpEXYTroNbHUKN 12 1 0 bubimoreka [TOK
https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o bubanoreka [IOK
2 NPOIOPIUOHATIBHBIX OTPE3Kax, MOI00HbIC 15 1 0 https://m.edsoo.ru/7f417e18
TPEYTOIbHUKHI
[Tnomans. HaxoxaeHue mionaaeil TpeyroJibHUKOB bubanoreka [IOK
3 U MHOTOYTOJIbHBIX (huryp. Ilmormaam momo0HbIX 14 1 0 https://m.edsoo.ru/7f417e18
uryp
4 Teopema [Inudaropa u Hadana TPUTOHOMETPUHU 10 1 0 bubmmoreka [IOK
https://m.edsoo.ru/7f417e18
'Yrabl B OKpY>KHOCTH. BriicaHHbI€ U ONIMCAaHHbBIE
5 YETHIPEXYTOILHUKH. 13 1 0 bubnunotexa [JOK
KacarenbHble K OKpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEM
6 [MoBTOpeHue, 0000IIeHNE 3HAHUI 4 1 0 bubaroreka [IOK
https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9KJIACC

KosanuecTBO 4acoB JyieKkTpOHHBIE (LM (POBLIE)
Ne n/m HaumeHoBaHMe pa3aesioB M TeM NMPOTrPaMMbl KoHTpoabHbIe Mpakrryeckue o0pa3oBaTesibHbIE pecypchl
Bcero padoThI padoTbI
1 Tpuronomerpust. TeopeMbl KOCHHYCOB ¥ CHHYCOB. (16 1 0 bu6mmoreka LIOK
Perierne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
2 [MpeobpazoBanue mogoodus. MeTpuueckue 10 1 0 bu6mmoreka [IOK
COOTHOIIIECHHS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
3 BexTopsl 12 1 0 lbubmmorexa [IOK
https://m.edsoo.ru/7f41al2c
4 /lexapTOBBI KOOPAMHATHI Ha TTIOCKOCTH 9 1 0 lbubmmorexa [IOK
https://m.edsoo.ru/7f41al2c
IIpaBunbHBIE MHOTOYTONBHUKH. J{ITHHA bu6mmoreka [IOK
5 OKPY)KHOCTH U TUTOIIA b KPyTa. 8 0 0 https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
6 JIBMKSHHS TIIOCKOCTH 6 0 0 bubaroreka [IOK
https://m.edsoo.ru/7f41al2c
7 [MoBTOpeHue, 0000IIeHNE, CUCTEMATU3ALIUS 7 2 0 buomrorexa LIOK
BHaHMIT https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATUHYECKOE INTIAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS (ITIO TOAAM OBYUYUEHUS)

Temaruyeckoe MIaHUPOBAHUE M KOJIMYECTBE YaCOB, OTBOJMMEBIX Ha OCBOCHUE KaXKI0M TEMbI yUeOHOTO Kypca

«"eoMeTpus» amanTHPOBAHHON OCHOBHOM 00pa30BaTENbHON MTPOrPpaMMBI OCHOBHOTO OOIIETO 00pa30BaHUs 00YJAOMINXCS C 3aePKKOW ICUXUIECKOTO Pa3BUTHS, B
LEJIOM COBIIA/IAl0T C COOTBETCTBYIOIINM pa3zesioM paboueii mporpaMMbl yueOHOTO

Kypca «reoMeTpHs» 00pa30BaTeIILHOM MPOrpaMMbl OCHOBHOTO OOIIETO 0Opa30BaHMUsI.

8 kJacc (He meHee 68 1)

Haszpanue pa3nena
(Tembl) Kypca (uuciao [OCHOBHOE COlepKAHUE OcHOBHBIE BU/BI 1€SITEIHLHOCTH 00Y4aIOIIUXCS
JacoB)
UerpipéxyroabHuk u [[lapannenorpamm, ero Npu3Haky U cBolcTBa. YacTHEIE Ciydan N300pakaTh 1 HAXOAUTDH HA YEPTEKAX YETBIPEXYT ONbHUKU
napajsieIorpaMMoB (IpsIMOYTOJIBHUK, poM0, KBajpar), Pa3HBIX BUAOB U UX DIIEMEHTHI.
ux




(12 4)

Mpu3HaKU u cBoiicTBa. Tpanenus. PaBHoOOKas ¥ MpsSMOYTOJIbHAS
Tparenny.
Yoeoenue meouanvi. Llenmpanvnas cummempus

DopMyJIHPOBATH ONpPeeIeHNs: TapayIesiorpaMma,
MpsIMOYTONIFHUKA, poMOa, KBaJpaTa, Tpareui, paBHOOOKON
Tpanenuy, pSIMOYTOIbHON TPaTICIHH.

Hcnonb30BaTh MPH pellIeHUH MPOCTEHIIAX 32124 IPU3HAKH U
CBOIiCTBa: MMapajuiesorpaMma, MpsIMOYTOJIBHUKA, poMba, KBajpara,
Tparenuy, paBHOOOKOW TPaIeIy, MPSIMOYTOIFHON TPATISIHH.
I[puMeHATH METO YABOCHUS MEIMAHBI TPEYTOJILHUKA C OMOPOH Ha
AITOPUTM TIpaBUIIA.

Hcnoab30BaTh UPPOBBIE PECYPCHI IS UCCIICIOBAHNS CBOMCTB
M3y4aeMbIX QUTYp.

3HAKOMHTHCS C UICTOpUEH pa3BUTHS T€OMETPHH.

Teopema ®ajieca u
TeopeMa o
MPONMOPIHOHABH bIX
0Tpe3Kax, NoJ00HbIe
TpeyroabHuKHy (15 4)

Teopema Paneca u meopema o HPONOPYUOHATLHBIX OMPEZKAX.
Cpenusisi TMHUS TpeyroybHUKa. Tpaneuus, e€ cpenHss TUHUS.

[Iponopyuonanvhvie  ompesKu, nocmpoenue  4emeépmoco
NpONOPYUOHATLHO2O OMPE3KA.

Ceoticmea yenmpa macc 6 mpey2onvbHuKe.

Ilo0obOHbIe mpeyeonrvHuky. Tpu  npusHaka nooobus

mpeyeonbHukos. lpakTuyeckoe mpuMeHEHHeE.

IIpoBOIMTH MOCTPOEHMS C TOMOUIBIO IIUPKYJIA U JINHEHKH C
KCIIONb30BaHuE TeopeMbl Dajeca U TEOPEMBbI O MPONOPLUOHATBHBIX
OTpEe3Kax, CTPOUTH YETBEPTHIA MPOMOPILUOHAIILHBIN OTPE3OK C
OIOPOI Ha 3PUTENBHYIO HAIJISTHOCTb.

Haxoauts 1mo100HbBIE TPEYTOJIEHUKH HA TOTOBBIX YEPTEkKax C
[YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB TOA00US PH
HEO0OX0JUMOCTH C BU3YaJIbHOU OTIOPOH.

Pemath 3aga4n Ha M0100HbIE TPEYTOIBHUKH C TOMOIIBIO
CaMOCTOSITEJIbHOTO TIOCTPOCHHUSI UEPTEXKEN U HAXOKICHUS
MOTOOHBIX TPEYTOILHUKOB IPU HEOOXOIMMOCTH C HAITPABIISIONIEH
MOMOIIIBIO.

IIpoBoaAMTH 10KAa3aTeIbCTBA C UCIIOJIB30BAHUEM HPU3HAKOB
MoJ00Ms HECTIOKHBIX TEOMETPUUECKUX 3ajiay ¢ OIOpOr Ha
QITOPUTM YUEOHBIX IEHCTBHIA.

IIpuMeHsATH [TOJIy4CHHbIE 3HAHUS [IPU PEIIEHUN T€OMETPUYECKUX U
MPaKTUYECKUX 3a7ay MPH HEOOXOJMMOCTH C HapaBIISIOLIeH
MOMOIIIBIO.

3HAKOMUTBHCH ¢ HCTOPHE pa3BUTHS TEOMETPHH.




ILiomans.
Haxoxnenue
nJoiajaei
TPeyroJibHUKOB

M MHOT'OYT'0JIbHBIX
¢uryp. Ilnomaan
noo0HbIX puryp (14
1)

[Monsitue 06 00IIEH TEOPHUU TUTOIIIAIH.

DopMyIIBI AJIS TUIOIIAAH TPEYTONBHHKA, TTapajlieorpaMmma.
Omuouwienue niowadei mpeyeoaibHUKo8 ¢ 00WUM 0CHOBAHUEM UTU
0OWell 6b1COMOIL.

BoiyucieHue niowadeli CoJ’CHbIX Gueyp uepes pazbuerue Ha Yacmu u
OocmpoeHrue.

[Tnomaau ¢uryp Ha KnerdaTol Oymare.

[Inomann mogoOHBIX Guryp. Beraucnenue miomaneii. 3agaqdu ¢
MPaKTHYECKUM COepKaHueM. Peuenue 3a0au ¢ NOMOWbI0 Memooa
BCOMO2AMENbHOU NIOWAOU.

OBJ1ageBaTh NEPBUYHBIMH MpPeICTABIEHHSIMHU 00 00111l TeOpun

TuTonIaau (Mepsl), (popMyTHPOBATH CBOICTBA TUIOMIAN, BEISICHATD

WX HATJISAHBIA CMBICII.

[TpuMeHsTH GOPMYIIBI IUIOIAAN HapajlieIorpaMMa, TPEyroJbHHKa,

TpaelH C OTIOPOH Ha CIIPABOYHYIO HH(OPMALIHIO.

IpuMeHsITH GOPMYIIBI TIIOMIAAN BBITYKIIOTO YETHIPEXYTOIBHIKA

Yepe3 TUaroHaid U yrojl MeXIy HUMH C OIIOPOH Ha CIIPaBOYHYIO

WH(OpMaITHIo.

Haxoauts miomany uryp, n300pax€HHBIX Ha KiIeTyaTtoi Oymare,

HCNOJIb30BaTh pa3OueHne Ha YacTH U 1ocTpoeHue. Pa3ouparp

MpHUMepBI UCTIONIF30BAHNS BCIIOMOTaTEILHON TUTOMIA I JIs

[pPELIIEHNSI TEOMETPHYECKUX 3a/1ad.

Haxoauthb IUIOIIA A MOJ00HBIX
OTIOPOii Ha CTIPaBOYHYIO WH(POPMALHIO.

BbIYHCAATD IUIONIAIH PA3IMIHBIX MHOTOYTOJBHBIX (QHUTYD.

PemaTh 3a1a4u Ha IIOMAb C IPAKTHIECKUM CO/IEPKAHUEM T10CTIe

COBMECTHOTO aHAIIN3a.

¢duryp c

Teopema
ITugaropa u Hayaua
TpuroHomerpuu (10

1)

Teopema [Tudaropa, e€ mokazarenbeTBO U MpuMeHeHne. O0paTHas
reopema [Tudaropa.

OmnpeeseHne TPUTOHOMETPHUECKUX QYHKIHIA OCTPOTO yTIIa,
TPUTOHOMETPHUYECKUE COOTHOIICHHS B TPSIMOYTOJIbHOM TPEYTOJIbHHKE.
OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO.

COOTHOIIIEHHUS MEKTy CTOPOHAMH B MPSIMOYTOJIbHBIX TPEYTOIBHHUKAX C
yriamu B 45° u 45°% 30° u 60°.

DopmynupoBatsk Teopemy lIndaropa, necnosib3oBaThb €€ B

MPAKTHYECKHUX BHIYMCIICHHAX.

BrnaseTs MOHATHSIMUA TPUTOHOMETPUYIECKUX (DYHKIIUH OCTPOTO yria,

NPOBePSITh UX KOPPEKTHOCTb.

BbIBOAMTH TPUTOHOMETPHUUECKUE COOTHOILICHHS B IPSIMOYTOJIBHOM

TPEYroJIbHUKE C OTTOPOI Ha CIIPaBOYHYIO HH(POPMAIIHIO.

HccnenoBaTh COOTHOIICHUS MEXTy CTOPOHAMH B TPSIMOYTOIBHBIX

TpeyrojbHHUKax ¢ yriaamu B 45° u 45°; 30° u 60° ¢ Hanpasstomen

[IOMOIILBIO.

Hcnoab3oBaTh GOPMYIIEL MIpUBEICHUS u

OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO IS

HaXO0XIEHUS COOTHOIIECHUI MEXAY TPUTOHOMETPHUECKUMHU

(YHKIUSIMH PA3ITUYHBIX OCTPBIX YIJIOB  C 0I10pOii Ha
CIIPABOYHYIO




WHPOPMALHIO.

IIpuMeHSITh TTOTy4YeHHbIEC 3HAHUS U YMEHHS IPH PELICHUH
MPaKTUYeCKUX 3a7a4 (Ipu He0OXOAUMOCTH € OMOPOH Ha alTOpUTM
MpaBUiIa).

3HAKOMHUTBHCS ¢ HCTOPHUeEli Pa3BUTHUS T€OMETPHH.

Yrabl B BrivcanHble U IEHTpabHBIE YTIIbI, YTOJI MEXIY KacaTeIbHOH 1 DopMyJIMPOBATH OCHOBHBIE OIIPEJIEIECHNS, CBI3aHHBIE C

OKPYKHOCTH. XOpIOH. yTJ1aMHu B Kpyre (BIUCAHHBIN YToJl, HEHTPAIBHBIN YTO).

BnucaHnnbie YTIIBI MEXKTY XOpJIaMH U CEKYILIUMH. HaxoauTh BrivcaHHBIE YIJIbI, ONIMPAIOIIHNECS HA OAHY YTy,

M ONHUCAHHBIE BrincanHble ¥ ONMCaHHbBIE YETHIPEXYTOIBHUKHU, UX IPU3HAKU U BBIYHCJIATH YTIIBI C IIOMOIIBIO TEOPEMBI O BIFICAHHBIX YTIIaX,

YeTHIPEXyroJbHUK  |[CBOMCTBA. [lpumeHeHue 9STUX  CBOWCTB npu TEOPEMBI O BIIMCAHHOM YeThIPEXYTOJIbHHUKE, TEOPEMBI O
peLeHun

u. FEOMETPUUYECKHX 3a/1a4. [EHTPAJILHOM yIJIe IPU HEOOXOOMMOCTH C BHU3YyalIbHOU

KacarenbHble B3anmHoe pacroyio)keHue JBYyX OKpyxkHocTed. Kacanwme OIOPO.

K OKPYKHOCTH. OKPYKHOCTEH. HccaenoBaTh, B TOM YHCIIE C TOMOIIBIO U(PPOBBIX PECypPCOB,

Kacanmue BIIMCAHHBIE U ONMCAHHBIE YETBIPEXYTOJILHUKH, BBIBOAUTD UX

OKpY:KHOCTei CBOWCTBA 1 IPU3HAKH [10CJIE COBMECTHOI'O aHAJIN3A.

(13 v) Mcnoib30BaTh 3TU CBOMCTBA U NPU3HAKU IIPU PELLICHUU

3ajay.

IMoBTOpeHue, IToBTOpEeHNE OCHOBHBIX MOHATHH U METOJOB KypcoB 7 U 8 PemaTh 3aa4u Ha MOBTOPEHHE, WILTIOCTPUPYIOIINE CBA3H

00001menne KJIACCOB, 000O0IIEHNE 3HAHUI. MEXy pa3IMYHBIMU YacTAMH Kypca.

BHAHMI

(4 1)

9kaacc (He MeHee 68 )

Ha3Banue pa3zaeJia
(TemMbl) Kypca (4ucj10
4aCcoB)

OcHOBHOeE coiepkaHne

OcHOBHBIE BUABI 1eSITeILHOCTH 00y4al0IIUXCS




Tpuronomerpus.
'TeopeMbl KOCHHYCOB
W CHHYCOB.

Pemenue
TPeyroabHUKOB (16 1)

Ormnpenenenne TpuronoMerpuueckux Gynkimit yrios ot 0° go 180°.
[KocuHyc ¥ CUHYC IPsIMOTO M TYIOro yria. TeopeMa KOCUHYCOB.
(O600mEHHasT) TeOpeMa CUHYCOB (C pauyCcOM OIMCAHHOM
OKpY>KHOCTH). HaxoxxeHne IMH CTOPOH U BEJIMYHUH YIJIOB
TPEYroJbHUKOB.

DopmMyna mIomagyu TpeyroilbHUKA Yepe3 ABE CTOPOHBI U YIOJI MEXIY
HuMH. DopMmyria TUIOIAAN YETHIPEXYTOBHIKA Yepe3 ero AUaroHail u
YTOJI MEXy HUMH.

[TpakTdeckoe NMpUMEHEHHE JOKa3aHHBIX TEOPEM.

DopMyJIHPOBATH ONpPeaeTeHNs TPUTOHOMETPUIECKUX QYHKIUH
TYIBIX U OPSAMBIX YIJIOB C BU3yajabHOU onopoil. ®opmynupoBath
TeopeMy KOCHHYCOB M TEOPEMY CHHYCOB (C paJilyCOM OIHCAHHOM
OKPY>KHOCTH).

PemiaTh TpEYrOIBPHUKH C OTIOPOH HA aJITOPUTM YIEOHBIX TEHCTBHM.
PeraTe npakTHYecKHe 3a1a44, CBOASLIUECH K HAX0KICHUIO
Pa3JIMYHBIX 3JIEMEHTOB TPeYroJbHUKA.

IIpeoGpa3oBanue
noxoous.
MeTpuueckue
COOTHOLLICHHUSI B
okpy:xHOcTH (10 1)

Ilonsimue o npeobpazosanuu nodobus. CoomeemcmeenHbwle 21eMeHMbl
no00OHbBIX hucyp.

Teopema 0 npouszeedeHun Ompe3Ko8 Xopo, meopema 0 NPoU3eeOeHul
OmMpe3Koe ceKywux, meopema o keaopame kacamenvHou. Ilpumenenue
6 peuleHuu 2eomempuiecKux 3a0au.

OcBauBaTh NOHATHE TTpeoOpa3zoBaHus mogodus. UcciaenoBaTh
OTHOIIICHNE JIMHEWHBIX AJIEMEHTOB (QUTYp TpH Mpeodpa3oBaHNH
nono6ust. Haxoauts npumepsl ogoous B OKpysKarouen
ITEHCTBUTEILHOCTH.

Bvi6ooume mempuueckue COOmHOUENUS MENHCOY OMPE3KAMU XOPO,
CeKyUUX U KacamenbHblX C UCNONb308AHUEM GNUCAHHBIX Y208 U
nOOOOHBIX MPEY2OTbHUKOS.

Pewtamb ceomempuueckue 3a0a4u i 3a0a4u U3 peaibHOU HCUSHU C
UCnoNbL308anUeM NOOOOHBIX MPEY2ONbHUKOS.

BekTopsl (12 4)

OnpeneneHue BEKTOPOB, CIIOKEHHUE U PA3HOCTh BEKTOPOB, YMHOKEHHE
BEKTOPA Ha YUCIIO.

DU3NUECKUI U TEOMETPUYECKUI CMBICI BEKTOPOB. Pasnoxenue
BEKTOpA IO JBYM HEKOJTMHEApHBIM BeKkTopaM. KoopauHaTel BeKTOpa.
CxayiipHOE IPOM3BEACHHUE BEKTOPOB, €r0 MPUMEHEHHUE IS
HAaXOXXJCHUSA JJIUH U YIJIOB.

[Pemenue 3a1a4 ¢ TOMOILUBIO BEKTOPOB.

HpI/IMeHeHI/Ie BEKTOPOB IJId pC€IICHUA 3aJa4 KWUHEMATUKN 1 MEXaHUKU.

Hcnoab30BaTh BEKTOPHI KaK HANPABICHHBIE OTPE3KH, UCCAE0BATH
reoMeTpuyecKuil (mepeMenienne) u GU3NIECKHii (CHUIIa) CMBICITBI
BEKTOPOB C OIIOPOM Ha BONPOCHBIX IUIAH.

3HATH onpe/eSieHHsI CYMMbI U Pa3HOCTH BEKTOPOB, YMHOKEHHS
BEKTOPA HA YKCIIO, HCCIAET0BATH TEOMETPUICCKHUIA U (PU3NIESCKHI
CMBICITBI ATHX OIEPAIIUH.

Pemathb reoMeTprUUeCcKUe 3a]1a4d C UCTIOJIb30BAaHHEM BEKTOPOB.
PackiaapiBaTh BEKTOP 10 ABYM HEKOJUTMHEAPHBIM BEKTOPaM.
Hcnoab30BaTh CKATSIPHOE TTPOU3BEICHIE BEKTOPOB, BLIBOAUTH €T0
OCHOBHBIE CBOMCTBA.

BbuI4ucasaTh CyMMy, Pa3HOCTh M CKaJISIPHOE MPOU3BEICHUE




BEKTOPOB B KOOpJUHATAX.
IIpuMeHsATH CKAIIPHOE TTPOU3BEACHHUE IS HAXOXKACHHS ITHH 1
YTJIOB.

/lexapTOBBI

KOOPAHMHATBI Ha

I[eKapTOBBI KOOpAWHATBI TOYCK Ha MIIOCKOCTH.

Ypasnenue npamoii. Yrnooii koapdument, TaHreHe yria

OcBanBaThb NOHATHE HpHMoyFOHLHOﬁ CUCTCMbI KOOpAUHAT,

MCKAPTOBLIX KOOPAWHAT TOYKH.

MJIOCKOCTH HAKJIOHA, MapaJlIe/IbHBIC U MEPICHIUKYISIPHBIC TIPSIMEIC. HccnengoBaTs ypaBHEHHE MPSIMON M OKPYKHOCTH C OIIOPOM Ha
(9 9) 'YpaBHEHHE OKpykHOCTH. Haxoxkzaenue KoopauHat TOYEK [BOIMPOCHBIN IJIaH.
MepecedeHnst OKPY>KHOCTH U TIPSIMOIA. HaxoauTs 1eHTp U panycC OKPYKHOCTH 10 €€ YpaBHEHHUIO.
MeTo KOOpAUHAT MPH PEeIIEeHUN T€OMETPUUYECKUX 3a1a4. PeimaTh 3aga4u Ha HaXOX/I€HUE TOYEK MepeceueHus MPSIMBIX
Vcnonbp30BaHie METOJa KOOPAUHAT B MPAKTHYECKUX 3aa4ax 1 OKPY’KHOCTEH C MOMOIIBI0 METOAa KOOPAMHAT.
Hcnoab3oBaTh cBoiicTBa yriaoBoro koddduimenta npsimMoit
MY PEIICHUH 33/1a4, [JIs OIMPEAETICHHs] PaCIOIOKEHUS
psIMOI.
[IpuMeHATH KOOPAMHATHI IPU PEHICHUH TCOMETPUICCKUX U
MPaKTHYECKUX 3a/1a4, NI TOCTPOCHUS MAaTeMaTHIECKUX
MOJIeNIel pealbHBIX 3a/1a4 («METO KOOPIUHATY ).
Ilonns30BaThes I  TOCTPOEHUS U WUCCIeOBaHUM
UPPOBBEIMH PECYpPCAMHU.
3HAKOMHTBLCA ¢ HCTOPHE pa3BUTHS T€OMETPUHU
IIpaBuabHBIE [IpaBriIEHBIE MHOTOYTOJIBHUKH, BEIYUCIICHHUE UX DJIEMEHTOB. DopMyIHpoOBaTH ompesieNieHue  MPaBUIbHBIX
MHOTOYT0J1bHUKH. Uucno m 1 AmuHa OKPYXHOCTH. [|THa TyTH OKPY>KHOCTH. MHOTOYTOJIbHUKOB, HAXOAMTh MX 3JIEMEHTHI.
Jlnnnaa PammanHast Mepa yria. Ilos1b30BaTHCA MMOHSATHEM JUIMHBI OKPYKHOCTH, BBEJIEHHBIM C

OKPYKHOCTH H

MI10IAb Kpyra.
Brrauciienue
nJomaaei

(8 4)

HJ'IOI]_[a,Z[B Kpyra u €ro 3JICMCHTOB (CCKTOpa n CeI‘MeHTa).

IBeranciieHue rmomaneﬁ (1)I/Il"yp, BKJIFOYAKOIIHUX 2JICMCHTHBI KpyTa.

MOMOILIBIO MPAaBWIBHBIX ~ MHOTOYTOJIBHHUKOB,
onpeneJasith

YHCIIO T, JUIMHY AYTU U paglaHHyl0 Mepy yriia o oopasiy.

IIpoBoaMTH Mepexox OT paAMaHHOW MEpHI yIJla K TpajyCHOHN U

Ha00OpOT IO BU3YaJIbHOM OIope.

OnpeneyasiTe IUIOIAAb KPyTa.

BuiBoauth ¢opmMy.abl (B rpagyCHON U paguaHHON Mepe) I IJTUH

ITyT, TJIOIIA/ie CEKTOPOB U CETMEHTOB C OIOPOil Ha

BOIPOCHBIH TIJIaH.

BoruucaaTe  miomanu ¢buryp, BKIIOUYAIOIUX 3JIEMEHTHI




OKPY>KHOCTH (Kpyra) ¢ ONopoi Ha CIIPaBOYHYIO HH(POPMALHUIO.
HaxoauTh II01Ia 1 B 3aJa4aX PealbHOM KU3HU.

JIBHoKEeHHUS MJIOCKOCTH
(6 9)

[ lonamue o 08udCeHUU NIOCKOCHU.

[l lapannenvhwiil neperoc, nosopom u cummempus. Ocu u yeHmpol
cUMMEMPUU.

I Ipocmeriwiue npumenenust 8 peweHuy 3a0ay.

Pa30uparh npuMepsl, WUTIOCTPUPYIOIIKE TOHITHUS IBU)KEHUS,
LIEHTPOB U OCEH CUMMETPHH.

DopMyJIMPOBATH ONpPEIeNICHHS NapaJlIeIbHOTO MepeHoca,
[IOBOPOTAa U OCEBOM CUMMETPUHM C BU3yalIbHOU onopoi. Haxoaurts
HEIOABKHBIE TOUKHU IO 00pasLyy.

HaxoauThb LEHTPBI 1 OCH CHMMETPHI IPOCTEHIINX UTYP 110
oOpasiry.

Ipumenams napaninenvbhbvill NEPEHOC U CUMMEMPUIO NPU peuienuu
leeomempuieckux 3a0ay (pazoupams npumepsbl).

\Hcnonv3oeams 011 NHOCMPOEHUS U UCCIEO08AHULL YUDPOsble

pecypcul.

IloBTOpEHMeE,

00001IeHNE,

cHcTeMaTH3aus
3HaHU2 (7 4)

[ToBTOpEeHME OCHOBHBIX IMOHATHH U METOI0B KypcoB 7—9

KJ1acCOB, 00OOIIEHHE U CHCTEMAaTU3allis 3HAHUH.

[Ipocreiilline TreoMeTpUUECKUE burypel wu CBONCTBA.
M3mepeHne reoMeTpUIECKUX BENUIHH. TpeyroibHUKH.

[TapannenbHble U NEPICHANKYJISIPHBIC IPSIMBIE.

nux

OKpY>XHOCTB 1 KpyT. | 'eoMeTpruueckue mocTpoeHus. YTIisl B

OKPY>XHOCTH. Brcannsie u OIIMCAaHHBIC OKPYXHOCTH
MHOT'OYTOJIbHUKOB.
[IpsiMast ¥ OKPY’KHOCTb.
UeTbIpEXYTrOIbHUKH.
UETHIPEXYTOJbHUKH.
Teopema [Iucaropa u Hadana Tpuronomerpun. Permenne oOmmx
TPEYTOJIBHUKOB.

HpaBI/IHBHLIe MHOT'OYTOJIbHHUKH.

[IpeobpazoBanwmst rockocTh. [Bmkenus. [lomooue. CummeTpus.
[Tnomans. Berancnenue momaaei. [lnomaay mogo0HbIX GUryp.

/lexapTOBBI KOOPAMHATHI HA TNIOCKOCTH.

Brmcannsie u OITMCAaHHBIC

OnepupoBats NOHATUAMHU: UTYpa, TOUKA, IPsAMasi, yro,

MHOTOYTOJIbHUK, paBHOOEPEHHBIIH u
PaBHOCTOPOHHHUI
TPEYTOJIbHUKH, MPAMOYTOJIbHBIN TPEyrojbHHUK, MEeIuaHa,
OHCCEeKTpuUCa 1 BBICOTA TPEYTOJIbHUKA, TAPAJUIEIIOrPaMM, poMO,

MPSIMOYTOJIBHUK, KBaApaT, TPANELHs; OKPYKHOCTD,

KacaTeJbHas; pABEHCTBO U 1o100ue QUryp, TpeyroibHUKOB;

MapaiebHOCTD U NEePIEHIUKYSIPHOCTh  MPSAMBIX,
yrou

MEXIy TPAMBIMH, CUMMETpHUSI OTHOCHUTENIBHO  TOYKH W

[psIMOM; AJINHA, PACCTOSIHHE, BEJIMYMHA yIJla, IUIOIA/b,

[IepUMETP.

Hcnmonb3oBaTh GOpMyJIBI: nepuMeTpa u TUIOILA/IN

MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTHU U IUIOIIAIA KpyTa,
00BEMA MPAMOYTOJIBHOTO MapallieNieUIe/1a.
OnepupoBath MOHSTUSIMU: TIPIMOYTOJLHAS CHCTEMA
KOOPJIWHAT, BEKTOP; HCMOJIb30BATh 3TH MOHATHUS
MPEACTABICHHS TAaHHBIX U PEIICHUS 3a/1a4, B TOM YHCIIC U3
MPYTUX YIeOHBIX MTPEAMETOB.
Pematn 3aJa4yM Ha

TS

IIOBTOPECHUE OCHOBHBIX

TOHSATHUH,




IBekTOpbI Ha TJIOCKOCTH.

WJUTFOCTPALIMIO CBSI3EM MEXKAY pa3iudyHbIMU YacTSIMH Kypca.
Bri0upaTh MeTo[ IS PEIICHUS 3aJa4H.
PemaThb 3aga4m U3 MOBCEIHESBHOM KU3HU.
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