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PaGouas nporpamma
no yueOHoMy npeamery «MaremaTukay»
5-9 knaccenl

MHNOSACHUTEJIBHAS 3AITUCKA

Pabouast mporpamma yae6HOTO Tipeamera «MaremaTtrnka» pazpaboTaHa Ha OCHOBE TPECOOBAHHMA:

denepanabHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOT'O 001Iero 00pa3oBaHusi, yTBEPKISHHOTO
mpuka3oM MmuHucTepcTBa mpocBemeHns Poccuiickoit @emeparun ot 31 mas 2021 r. Ne 287 “O6 yrBepkIeHHH
(denepatbHOTO TOCYNAPCTBEHHOTO 0O0pa30BaTENBHOTO CTaHAapTa OCHOBHOTO obmiero oOpaszoBanms” (PI'OC OO0O0),B
cooTBeTcTBUU ¢ [IpmMepHOil paboueli mporpamMmoii OCHOBHOTO oOrmiero obpasoBanus «Marematukay (st 5-9 xiraccos
00pa30BaTENBHBIX OpPraHW3alWi)», OJOOPEHHOHN pemeHneM (eepaIbHOTO YIeOHO-METOAMYCCKOTO OOBEIMHEHUS 10
o01IeMy obpasoBaHuto, mpoTokost 3/21 ot 27.09.2021 r., B COOTBETCTBUY C OCHOBHBIMH HAITPABJICHUSIMH BOCIUTATEIIBHOM
NESTeTHHOCTH, ONpeACIeHHEIMU B paznene "OOHOBICHHE BOCIMTATEIHHOTO TIIPOIECCa C YYETOM COBPEMEHHBIX
JIOCTHKEHUI HayKH M Ha OCHOBE OT€UECTBEHHBIX Tpaaunui" CTpaTerun pa3Butus BocnuTanus B Poccuiickoit deneparyu
Ha mepuoxn a0 2025 roxa (pacmopspkerue IlpaBurennsctBa Poccuiickoit @epepannu ot 29 mas 2015 roma Ne 996-p) u
ofecrieunBaeT JIOCTHKEHNE TUTaHUPYEMbIX Pe3yJIbTaTOB OCBOCHHSI TPOrPaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHusI.

B paboueit mporpamme ydeOHOTO mpeaMera «MaTemMaTHKa» YYTE€Hbl OCHOBHBIC HAIpPAaBIEHHS BOCIUTATEILHOMN
JIeSITeIIbHOCTH

1. I'paxxraHCcKO€ BOCITUTAHUE.

. [TatpuoTnyeckoe BocuTaHHE.

. JlyXxOBHO-HPAaBCTBEHHOE BOCIIUTAHUE.

. DcTeTruecKoe BOCITUTaHNUE.

. ®uznyeckoe BocnuTanue, (GOPMUPOBAHUE KYJIbTYPHI 3710POBbS 1 SMOLIMOHAIBEHOTO OJIaroIoIydusl.
. TpynoBoe Bociuranue.

. DKOJIOTHYEeCKOE BOCIIMTaHHUE.

. lleHHOCTH HAyYHOTO MO3HAHUSL.

B paboueit mporpaMMe y4TeHBI HICH W TOJOXCHHsA KOHIENmuu pa3BHTHS MaTeMaTHYeCKOro oOpa3oBaHUS B
Poccuiickoit ®eneparuu. B snoxy nudposoit Tpanchopmarmu Beex chep YeToBEUSCKON NeITECIPHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YeIOBEKOM 0e3 0a30BO MaTeMaTHIECKOH MOATOTOBKH. YiKe€ B IITKOJIE MAaTEMAaTHKA CITY KHUT
OTIOPHBIM TPEIMETOM ISl M3YYEHHUS! CMEXKHBIX NUCLUIUIMH, a IOCIE IIKOJbl peajbHOW HEOOXOANMOCTHIO CTAHOBHUTCS
HenpepbIBHOE 00pa3oBaHMe, YTO TpeOyeT MOJIHOICHHON 0a30Boil 001Ie00pa3oBaTe/bHOM MOArOTOBKH, B TOM YHCIE H
MaTeMaTH4eckold. D10 0OyCIOBIEHO TEM, YTO B HAIIM JHH PAcTET YHUCIO NMPOQECCHid, CBSI3aHHBIX C HEMOCPEICTBCHHBIM
NIPUMEHEHHEM MaTeMaTUKu: U B chepe SIKOHOMUKH, U B OM3HECE, B TEXHOJIOTUYECKUX 00JIacTsIX, U JaKe B TyMaHUTapHBIX
chepax.

Takum o6pa30M, KpYr' HLIKOJIbHUKOB, JJIA KOTOPLIX MaTEMAaTUKa MOKET CTaThb 3HAYUMbBIM IMPEAMETOM, PACHIUPACTCA.
[IpakTrdeckas MOJIE3HOCTh MAaTEMAaTHKH OOYCIIOBIICHA TEM, U4TO €€ MpPeAMETOM SBISIOTCS (QYHIAMEHTaIbHBIE CTPYKTYPHI
Hallero MHUpa: MPOCTPAaHCTBEHHbIE (OPMBI M KOJMYECTBEHHBIE OTHOLICHUS OT MPOCTEHIINX, YCBaUBaeMBIX B
HETIOCPECTBEHHOM OTBITE, /10 AOCTATOYHO CJIOXHBIX, HEOOXOANMBIX JJIS Pa3BUTHA HAYYHBIX M HPUKIATHBIX HIei. bes
KOHKPETHBIX MaTeMaTHYSCKUX 3HAHWHA 3aTPyIHCHO IMOHMMAHWE MMPHHIHUIIOB YCTPOHCTBA W MCIOJB30BAHUS COBPEMEHHON
TEXHUKH, BOCIPHUATHE W HHTEPIPETAIUS Pa3HOOOPAa3HON COIMAIbHON, SKOHOMHUYCSCKOW, MOJMTHYCCKON HH(OpPMAIIHH,
Mano3QQeKTHBHA TIOBCEAHEBHAS MTPAKTHYECKAS NEATEIbHOCTb.

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O MIPEIMETA «MATEMATUKA»

Kaxmomy yenoBeky B CBOCH >KM3HM TPHXOIUTCSA BBIIONHATH PAacu€Thl M COCTABIATH AITOPUTMBI, HaXOAWTH U
NPUMEHATh (OPMYINBI, BIaJETh NPAKTHUYECKUMH TNPHEMAMU T€OMETPHUYECKUX W3MEPEHHH U IIOCTPOCHMH, YHTaTh
HHQOPMAIIMIO, NPEJICTABICHHYI0 B BHJE TaONUI[, AMarpamMM U TpaduKoB, XUTh B YCIOBHUSX HEOIPEACIEHHOCTH U
IIOHUMATh BEPOSITHOCTHBIA XapakTep CIIydaiHbIX COOBITHH.

OnHOBpEMEHHO C pacHiMpeHrueM cdep NPUMEHEHHS MaTeMAaTHKH B COBPEMEHHOM o0IIecTBe BcE 0osiee BayKHBIM
CTaHOBUTCSI MaTEMATHYCCKUH CTHIIb MBIIUICHUS, TIPOSBIIONINIICS B ONMPEeIEHHBIX YMCTBSHHBIX HaBBIKaX. B mpomecce
M3Y4YCHUS] MaTeMaTHKH B apceHal NMpuéMOB M METOJIOB MBIIIJICHHS YeJOBEKAa E€CTECTBEHHBIM O00Opa3oM BKIFOYAIOTCS
WHAYKIUS W JeIyKnus, OO0oOmeHWe W KOHKPETH3alWs, aHajlu3 W CHHTE3, KIacCH(UKAIMi M CHCTeMaTH3alus,
abctparupoBanue M aHajuorus. OOBEKTH MaTeMaTHYECKUX YMO3AKIIOUCHUH, TIpaBUiIa UX KOHCTPYHPOBAHHS PAaCKPBIBAIOT
MEXaHU3M JIOTHYECKUX [TOCTPOCHHH, CIOCOOCTBYIOT BhIpaOOTKE yMeHHUsi (POPMYIUpOBaTh, 0OOCHOBBIBATH U JIOKA3bIBAThH
CYXXJICHUS], TEM CaMbIM Pa3BHBAIOT JIOTMYECKOE MbIIUIEHHE. Beaymas posis npuHauIe)XuT MaTeMaTuke U B GOpMUpOBaHUN
aJ'IFOpPITMH‘-IeCKOﬁ KOMIIOHCHTHBI MBIIIJICHUS W BOCIIHMTAHHUU yMeHI/Iﬁ I[eﬁCTBOBaTL o 3aJaHHBIM AJTrOpUTMaMm,
COBEpIICHCTBOBATh U3BECTHBIE M KOHCTPYNPOBATh HOBBIC. B mporiecce penienus 3agad — OCHOBOM yueOHOH JIeSITeIbHOCTH
Ha ypoKax MAaTEMAaTHUKN — Pa3sBUBAIOTCA TAKKEC TBOPYECKAsA U IMPUKIIagHasd CTOPOHBI MBIIIJICHUSA. O6yqu1/1e MaTEMAaTHUKE
AT BO3MOKHOCTD!
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® pa3BUBaTh y 00y4aIOMINXCS TOUHYIO, PAMOHATIBHYIO0 U HH(POPMATUBHYIO peUb,



® yMeHHe oTOMpaTh HauboJiee MOJXOIIUE SI3bIKOBbIC, CHMBOJIMUECKHE, TpaduuecKue CpeaAcTBa JUIsl BhIPaKEHHS
CYXXJICHUI 1 HaIJIAHOTO UX IpeAcTaBieHus. HeoO0XxoMMbIM KOMIIOHEHTOM OOIIEH KyIbTyphl B COBPEMEHHOM TOJIKOBAaHUH
ABNISETCA O0OIee 3HAKOMCTBO C METOJAaMH II03HAHMS JEHCTBUTENBHOCTH, IPEACTaBIEHHE O IpeIMeTe W MeToJlax
MaTeMaTukd, WX OTIMYMHA OT METOJOB JPYI'MX ECTCCTBEHHBIX M T'YMaHHTAapHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHHS
MaTeMaTHKH JUIsl PeLIeHUs] HayuYHbIX M NPUKIAAHBIX 331a4. TakuMm o0pa3oM, MaTeMaTnieckoe o0pa3oBaHUEe BHOCHT CBOM
BKIag B (OpPMUpPOBAaHHE OOWIEH KyIbTYphl dUelOBeKa. V3yueHne MaTeMaTHKH TakKXKe CIOCOOCTBYET 3CTETHUECKOMY
BOCIIMTAHUIO 4YEJIOBEKAa, IIOHMMAHHUIO KpacoThl U U3AIIECTBA MATEMaTHUECKUX PacCy>KJACHUH, BOCIPHUITHIO
reoOMeTpUYECKUX (GOpM, YCBOCHHIO HIEH CUMMETPHUH.

HEJUX 1 1 OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O ITPEJIMETA «MATEMATHKA»

[IpuopureTHBIMU LiENsAME O0YUEHHSI MaTeMaTHKe B 5—9 Kiiaccax sBJISIFOTCS:

e popmupoBaHME IEHTPAIBHBIX MAaTeMaTHYECKUX MOHATHH (YUCIO, BEJIMYHMHA, I'eOMeTpuueckas (urypa,
NIepeMEHHasA, BEPOSTHOCTb, (YHKIHMSA), OOECHEYMBAIOIIMX IPEEMCTBEHHOCTh M MEPCIEKTHBHOCTh MAaTeMaTH4ECKOTO
oOpazoBaHus 00yJaIOMINXCS;

® [10/1Be/ICHHE OOYJalOIMXCsl Ha JIOCTYIIHOM YPOBHE K OCO3HAHHMIO B3aHMOCBS3M MAaTEMAaTHKH M OKPYXKaroLIero
MHpa, IOHUMAaHHUE MaTCMaTUKNU KaK 4YaCTh O6H.Ieﬁ KYJIbTYpPbI YEJIOBCUCCTBA,

® pa3BUTHE MHTEIUICKTYaIbHBIX M TBOPUYECKHX CHOCOOHOCTEH OOydYalomuXcsi, MMO3HABATEILHOW aKTHBHOCTH,
HCCIIE0BATEIbCKUX YMEHUH, KpUTUYHOCTH MBIIIUIEHHS, HHTEPECa K N3yIEHUIO MaTEMaTHKH;

e popmupoBaHue (HYHKIMOHATHHOH MATEMAaTHYECKOW TI'PAMOTHOCTH: YMCHHS PACIO3HABATh MPOSBICHUS
MaTeMaTHYeCKUX MMOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEAbHBIX JKU3HEHHBIX CHUTYAIUSX W MPU M3Y4YEHHH APYTUX
y4eOHBIX MPEIMETOB, INPOSBICHHUS 3aBHCUMOCTEH M 3aKOHOMEpHOCTEW, (hOpMYIMpOBaTh MX Ha S3bIKE MaTeMaTUKH M
co3/1aBaTh MaTEMaTHYECKHE MOJEIH, NPHUMEHSATh OCBOCHHBIM MAaTEeMAaTHUECKHUH ammapar Uil PEIICHHS IPaKTHKO-
OPUEHTUPOBAHHBIX 3aj[ay, UHTEPIPETUPOBATH U OLICHUBATH MOJIyYEHHBIE PE3YJIbTaThI.

OcCHOBHBIC NMHHHM COJEpXKaHUS Kypca MareMaTuku B 5—9 kmaccax: «Ywcima W BBEIYHCIEHUSN», «AnredOpar»
(«Anrebpanydeckue BBIpOXEHUSN», «YpaBHEHUs! U HepaBeHCTBa»), «DyHkuumy», «['eomerpus» («['eomerpuueckue Gpurypsi
U UX CBOWCTBa», «/3MepeHne reoMeTpuuecKuxX BeNU4YHH»), «BepoaTHOCTs U cTaTUCTHKa». JlaHHBIE TMHUU Pa3BUBAIOTCS
MapauIeNbHO, KaX/Jast B COOTBETCTBHM C COOCTBEHHOH JIOTMKOH, OJHAKO HE HE3aBHCHMO OJHA OT APYTOH, a B TECHOM
KOHTaKkTe W B3auMmojeicTBuH. Kpome 3TOro, MX OOBEIMHSET JOrMYecKas COCTABJISIONIAsl, TPAAUIMOHHO MpHUCYyIIas
MaTeMaTHKe ¥ IMPOHU3BIBAIONIAs BCE MATEMAaTHUECKHUE KYPChI M COJIEp KaTEeIbHbIC JINHHN.

e ChopmynupoBanHoe B DexepaqbHOM TrOCYIapCTBEHHOM O00pa30BaTENbHOM CTaHAApPTe OCHOBHOTO OOIIEro
oOpazoBaHus TpeOOBaHUE «YMETb ONEPUPOBATH MOHATHIMH: OIIPE/ICIICHNE, aKCHOMa, TEOPEMa, JOKa3aTelbCTBO;

® yMEHHE DPAaClO3HaBaTh MCTHHHBIC W JIOXKHBIE BBICKAa3bIBaHMS, NPUBOIUTH HPHUMEPHl U KOHTPIPHMEPHI, CTPOHUTH
BBICKa3bIBaHUsI U OTPUIAHUS BBICKA3bIBaHHMID» OTHOCHTCS KO BCEM KypcaM, a (OopMHUpOBaHHE JOTHMYECKUX YMEHUI
pactpenensercs Mo BceM rofaM 00y4eHHUs Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHUsI.

Conepxanre 00pa3oBaHMs, COOTBETCTBYIOLIEE IIPEIMETHBIM pe3ylbTataM ocBoeHus I[IpumepHoil paboueit
MPOrpaMMBbl, pacrpeneiaéHHbIM Mo rogaM oOyudeHus. CTPYKTYpUPOBAaHO TaKUM 00Opa3oM, YTOObI KO BCEM OCHOBHBIM,
MIPUHIMIHATBHEIM BOIpocaM oOydarommuecst oOpamanich HeoJHOKpaTHO. OBJajieHHe MaTeMaTHYECKUMH TOHATHAMH U
HaBBIKAMH OCYIIECTBIIIIOCH NOCIIEIOBATENIFHO U MOCTYIATENbHO, C COOJIIOACHUEM ITPUHIIMIIA IPEEMCTBEHHOCTH, & HOBBIC
3HAHHUA BKJIIOYAINCh B OOLIYIO CHCTEMY MAaTEMaTWYeCKHX MpPEACTaBICHHWH OOyJalomMXcs, pacupsas W yrioyomsas eé,
00pazyst IPOYHbIE MHO’KECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O IPEAMETA «<MATEMATHUKA» B YYEBHOM I1IJIAHE

B coorBerctBuM ¢ DexpepasbHBIM TOCYIAapCTBEHHBIM OOpa30BaTeNbHBIM CTaHAAPTOM OCHOBHOTO OOIIEro
00pa3oBaHMsl MaTeMaTHKa SBIIETCS OOsS3aTeNBbHBIM IPEIMETOM Ha JTaHHOM YpoBHE oOpasoBanmsa. B 5—9 kmaccax
yueOHBIH npeaMeTr «MaTeMaTHKa» TPaJAUIMOHHO M3ydaeTcs B paMKaXx CIeIyIOMNX y4eOHBIX KypcoB: B 5—6 kiraccax —
Kypca «Maremarukay, B 7—9 kiaccax — KypcoB «AJredpay» (BKIIOYas SJIEMEHTHI CTATUCTHKHA U TEOPHH BEPOSITHOCTEH) U
«['eomeTpus». Hactosmedd mporpaMMoii BBOAWTCS CaMOCTOSITENBHBIN y4eOHBIN Kypc «BeposSTHOCTh M CTAaTHCTHKa.
Hacrosimield mporpammoii npegycMaTrpruBaeTcsi BbIJIeJIeHHe B yUeOHOM IJIaHe Ha U3y4YeHHe MaTreMaTHKu B 5S—9 kiaccax 5
y4eOHBIX 9acOB B HEAETIO B TEUCHHE KaXKIOTO roja o0ydeHus, Bcero 847 ydeOHBIX 4acoOB.

2. COAEP)KAHUE YYEBHOT' O NIPEJMETA «MATEMATHKA»

5 kiace

Hamypansusie uucna u nynp

HarypanbpHoe uucno. Psg HatypanbHbix umcen. Ywmcio 0. M3o0pakeHne HaTypajbHBIX 4YMCE] TOYKAMU Ha
KOOPAWHATHOH (YHCIIOBOI) TIPSIMOT.

HO3MHHOHHaH cucrtemMa cuuciieHus. Pumckas HyMEpalusa KakK HOpUMCEp HeHO3ML1MOHHOI>i CUCTCMbI CUHMCJICHHA.
JlecsaTryHAs CHCTEMa CUHCIICHHS.

CpaBHeHHE HaTypaJbHBIX YHCEJ, CPaBHEHHE HATypaJIbHBIX uuces ¢ HynéM. CriocoObl cpaBHeHus. OKpyrieHue
HaTypaJIbHBIX YHUCEIL.

CroxxeHne HaTypaJIbHBIX YHCET; CBOIICTBO HYJIS TIPH CIIOKEHUH. BhrunTanue kak feiicTBre, 00paTHOE CIIOXKEHUIO.
YMHOKEHHE HaTypaJbHBIX YMCEN;, CBOIMCTBA HYNS W €IMHMIBI NMPU yMHOXKeHWH. [lejeHue kak aeiictBue, obparHOe
YMHOKEHHI0. KOMIIOHEHTBI NEWCTBHH, CBSI3b MEXIy HUMH. I[IpoBepka pesynabraTa apu()METHIECKOTO JICHCTBHSL.
IlepemecTuTennbHOE M COYETATEIbHOE CBOWCTBA (3aKOHBI) CIOKEHUS M YMHOXEHHS, paclpelesIuTeNIbHOEe CBOICTBO
(3aK0H) YMHOKECHHS.

WcnonezoBanne OykB Juisi 0003HAueHMs] HEM3BECTHOTO KOMIIOHEHTa M 3allUCH CBOMCTB apu(METHYECKHX
JIEHUCTBUH.

Jlenenue ¢ ocTaTKOM.

CrerieHs ¢ HaTypaJIbHBIM IMOKa3aTCJICM. 3amnmuce yucia B BUAC CYMMBI paspsaAHbIX CllaracMbIX.



UucnoBoe BbIpaKeHUE. BbluMclIeHUE 3HAUCHMH YHCIOBBIX BBIPAXKEHUN; MOPSIOK BBIIOIHEHUS JEHCTBUIL
Hcrionib30BaHyE MIPY BBIYUCICHHUAX MIEPEMECTHTENLHOTO M COYETATEIBHOTO CBOMCTB (3aKOHOB) CIIOKEHHS U yMHOXKCHHUS,
pacnpeneuTeIbHOrO CBOMCTBA YMHOKEHUSI.

Jlpoou

[IpencraBnenne o npodu Kak crocode 3amucd 4YacTH BenWduHBL. OObIKHOBEHHBIE JpoOu. IlpaBmibHBIE N
HenpaBuibHble JIpoOu. CMeriaHHas JApoOb; TpeJCTaBICHHE CMENIAHHOW IpoOM B BHJE HENPaBMIBHOW ApoOHM U
BBIJICJICHHUE [0 YaCTH YHCiIa U3 HeTPaBMIbHON 1poon. M3o0paxenne ApoOei TOUKaMy Ha YHCIIOBOH TPSMOH.

CnoxxeHue u BeluuTanue apooei.. HaxoxkieHne yacTH 1esoro M 11eJ10To MO ero 4acTy.

Jecsatruunas 3ammch npoOeit. IlpencraBieHne aecaTHYHOW JapoOuM B BHIE OOBIKHOBEHHOHW. I300paxkeHme
JIECATHYHBIX JIpOOCH TOUKaMM Ha YUCIIOBOH TpsiMoi. CpaBHEHHE IECATHYHBIX APOOEH.

Apudmernueckue IeHCTBUSI C AECITUIHBIME Apo0siMu. OKpyTiIeHHE AECSITUYHBIX APOOECH.

Pewienue mexcmoswix 3a0au

Pewrenne TEKCTOBBIX 33j1a4 apudMeTHYecKuM crocobom.. PemrenHue 3amau nepebOpoM BCEX BO3MOXKHBIX
BapuaHToB. lcronap30Banme My pPEmICHUN 3aa4 TaOJIUI] U CXEM.

Pemenne 3anad, coaepakaliux 3aBUCUMOCTH, CBA3bIBAIOIINE BETUYHMHEI:

® CKOPOCTh, BPEMsl, pacCTOSHHE; 1I€HA, KOJIWYECTBO, CTOMMOCTh. ENMHMIBI N3MEpeHHs: Macchl, 00bEMa, ICHBI;
paccTosiHMS, BpeMEHH, CKOPOCTH. CBA3b MEXKly SAMHUIIAMH U3MEPEHUS KaKJ0H BETUYNHBI.

Pemenne 0CHOBHBIX 3a/1a4 Ha IPOOH.

[IpeacraBneHne qaHHBIX B BHJIE TAOIHUI, CTOJIOYATBIX AUATPAMM.

Haznaonan zeomempusn

Harnsnueie npesicrasienus o GUrypax Ha IIoCKOCTH:

® TOYKa, MpsMasi, OTPE30K, JIyd, Yroll, JIOMaHas, MHOTOYIOJbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMoii, ocTpslii,
TYNOU U Pa3BEPHYTHIN YIJIBL.

e J[11Ha oTpe3Ka, METPUUECKUE €JUHUIIBI JJTUHBI.

o J[n11Ha TIOMaHO, NEPUMETP MHOTOYTOJIbHUKA.

e I3MepeHne U MOCTPOEHHUE YIIIOB C MOMOIIBIO TPAHCIIOPTHUPA.

Harnsnueie npesicraBienus o Gurypax Ha MIOCKOCTH:

® MHOTOYTOJIGHUK; ITPSIMOYTOJIbHUK, KBaJpaT; TPEYTrOJbHUK, O PaBEHCTBE (UTYD.

o I1300paxenne ¢uryp, B TOM 4YHcCIe Ha KieTdaToil Oymare. I[locTpoeHne koH(UTypammii U3 dacTed MpsSMOi,
OKPY)KHOCTH Ha HEIMHOBAHHOW M KieTyatoi Oymare. lcmonb3oBaHHe CBOWMCTB CTOPOH M YIJIOB IPSIMOYTrOJbHHKA,
KBaJpaTa.

o [[nomanp NpsIMOYroJIbHNKA U MHOTOYTOJIbHHKOB, COCTABICHHBIX M3 MPSIMOYTOJBHUKOB, B TOM uHcie (uryp,
n300paXEHHBIX Ha KiIeTyaToi Oymare. EAMHUIBI U3MEPEHUS! TUIOLIAIH.

Harnsiiapie npecTaBieHus O MpOCTPaHCTBEHHBIX (QHUTypax:

® [IPSIMOYTOJIbHBIM Mapajiesienunes, KyO, MHOrorpaHHukH. I300pakeHHe NPOCTEHIINX MHOTOTPaHHHKOB.
Pa3Béprku kyba n napamenenumnena. Co3nanue MoelIeii MHOTOTpaHHHUKOB (M3 OymMard, IpOBOJIOKH, IIIACTHIIMHA U JIp.).

OOBEM IIPSIMOYTOJILHOTO Mapauiesenuneaa, kyoa. Exnauie usmepenus o0béma.

6 xiace

Hamypanonwvie uucna

ApudmeTrnueckue IEUCTBUS C MHOTO3HAYHBIMHM HATypaJbHBIMH YHCIaMH. UHCIOBBIC BBIP@KEHHS, MOPSIOK
JICWCTBUH, UCIIOJIb30BaHUE CKOOOK. M cIomp30BaHne MpH BBIYUCICHUSAX NTEPEMECTHTEIHLHOTO M COUYETATEILHOTO CBOMCTB
CJIOKEHHUS M YMHOKEHUS, paclpeIeINTeIbHOTO CBOWCTBA YMHOKEHU. OKPYTJICHHE HATypaIbHBIX YHCEI.

Jenmuteny M KpaTHBIC YUCIa; HAMOONBINNN OOIIHNI MEMTUTENh U HaNMEHbIIee oomee KpaTHoe. J[eTnMOCTh CyMMBI
U IpousBesieHus. JleJIeHre ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAsI IPOOb, OCHOBHOE CBOICTBO Jpo0H, coKpatieHnue qpodeid. CpaBHEHUE U YIOPSJOYHBAHHE APOOEH.
Pemenne 3amad Ha HaXOXKACGHME YACTH OT LIEJOTO M IIEJIOTO IO €ro 4acTH. J[poOHoe YMClo Kak pe3yiabTaT ACICHUS.
[TpencraBnenue aecsATUYHOW ApoOW B BHJE OOBIKHOBEHHOW APOOM M BO3MOKHOCTH IPEICTAaBICHHUS OOBIKHOBEHHON
Jpobu B BUJE jaecaTuuHON. JlecsTnunbie qpoOKu 1 MeTpuYecKkasl cucteMa Mep. ApudMeTrHieckue NeHCTBHUS U YUCIOBbIC
BBIPAKCHHUS ¢ OOBIKHOBEHHBIMH U JIECATHYHBIMH APOOSIMHU.

Otnouienue. Jlenenue B J1aHHOM OTHOIIEHWH. MacmTad, nponopuus. [IpumeHeHne mpornopuui Npu pelieHun
3ajad.

[TonsTue mponenra. Beluncienue NpoueHTa OT BEIUYUHBI M BEJIMYMHBI 110 €€ NPOLEHTY. BrlpaskeHne NpoLeHToB
JIECATUIHBIMU ApoOsAMU. Pemenne 3a1a4 Ha MPOLEHTHI. BrIpakeHNe OTHOIEHHS BEJIMYUH B IPOLICHTAX.

Ilonosrcumenvusvie u ompuyamenbHvle YUCIA

[TonoxxutenpHble M OTpUIaTeNnbHble uucna. Llemsle uncnaa. Monynp 4mcia, TeoMeTpHUYecKash HMHTEPIpETaIus
Moayns umcna. M3o00pakeHme dmcen Ha KOOPIWHATHOW mpsiMoil. YUucnmoBble mpoMexyTku. CpaBHEHHE YHCEI.
Apudmernueckue AeHCTBUS C TOJIOKUTEIBHBIMU U OTPULIATEIBHBIMHI YHCIIAMH.

[IpsmoyromnbHas cucTema KOOpAMHAT Ha IUIOCKOCTH. KoopauHAThl TOUKM Ha IIOCKOCTH, abcIycca W OpAMHATA.
[TocTpoenue Touek u GUryp Ha KOOPIMHATHON TNIOCKOCTH.

Bykeennvie gvipasricenus

[Mpumenenne OyKB Ui 3alMCH MaTEeMaTHYECKWX BBIpAKCHHWH M TpeyioxkeHuid. CBoWcTBa apu(METHYECKHX
JelcTBUN. DyKBEHHBIC BBIPaXKEHUS U YUCIIOBBIE IIOJCTAHOBKU. DYKBEHHBIE PaBEHCTBA, HAXOXKICHUE HEU3BECTHOIO
KoMmIoHeHTa. PopMyibl; (OPMYITBI TIEpUMETpa U IUIOMIAAN MPSIMOYrOJIbHUKA, KBaApaTa, 00bEéMa mapajuiesienumnena u
KyOa.



Pewienue mexcmoswix 3a0au

Pemenne TeKCcTOBBIX 3amad  apu(MeTHUecKHMM crocoOoM. PemieHne normdeckux 3azad. Pemrenue 3amad
nepe0opoM BceX BO3MOKHBIX BApHAHTOB.

Pemenne 3ama4, cojiepKainx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJINYNHbI:

® CKOPOCTb, BPEMsl, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; ITPOM3BOJINTEIBHOCTh, BpeMs, 00bEM pabOTHI.
EnuHAILEI M3MEPEHUs: MAacChl, CTOMMOCTH; PAacCTOSIHUS, BPEMEHH, CKOpOCTH. CBS3p MEXIy €ANHHIAMH H3MEPEHUS
KaX/1011 BEJTMUUHBI.

Pemrenue 3a1a4, CBA3aHHBIX C OTHOIIEHHUEM:

® IPOTNOPILHOHANBHOCTBIO BEIMYHH, IPOLIEHTAMU;

® peleHne OCHOBHBIX 33/1a4 Ha JIPOOH U ITPOLICHTBI.

o O1ieHKa ¥ PUKUJIKA, OKPYTIICHUE PE3yIIbTaTa.

e CocraBieHne OyKBEHHBIX BBIPKEHHH 110 YCIOBHUIO 3aJa4H.

[IpeacraBneHne JaHHBIX C MOMOLIbIO Tabaul W auarpamm. Croj04arble AuarpaMmMbl: YTEHHE M IMOCTPOCHHE.
UreHne KpyroBbIX IHArpaMM.

Haznaonaa zeomempus

Harnsannsie npeacTaBiaeHus o GUrypax Ha MIOCKOCTH:

® TOYKa, IpsMasi, OTPE30K, JIy4, yroJj, JoMaHas,

® MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.

B3anmHOe pacmonoxkeHue IByX MPAMBIX Ha TUIOCKOCTH, TapajulesibHbIE MPsIMbIC, MEPHCHINKYIISPHBIC MPSIMBIE.
W3MepeHne paccTOSTHUN:

® MEX]Iy IByMSI TOUKAMH, OT TOUYKH J0 MPSIMOM;

® [UIMHA MapIIpyTa Ha KBaJpaTHOH CEeTKe.

W3MmepeHrne u MOCTPOEHHE YIVIOB C MOMOINBIO TPAHCIOPTUPA. BUABI TPEyroJbHUKOB: OCTPOYrOJIBHBIN,
NPSIMOYT OJIbHBIH, TYNOYTOJIbHBIN; paBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YeTbIpEXYroJIbHUK, MIPUMEPBI
YeTBIPEXYTOJIBHUKOB. [IpsIMOYroNbHHK, KBaJgpaT: MCIIOJIb30BAHHE CBOIMCTB CTOPOH, YIJIOB, Auaronaneil. M3o0paxkenne
TeOMETPUYECKUX (PUT'Yp Ha HEIMHOBAaHHOM Oymare ¢ MCHOJIb30BAaHUEM LUPKYIS, TMHEHKH, YroJbHUKA, TPAHCIIOPTHPA.
[MocTpoeHust Ha KiIeTYaTON Oymare.

[lepumerp MHoOroyrosnbHuka. [loHsTHe MwOMAaaM (GUIYphl; €IUMHMIBI M3MepeHus miomaa. [IpubnmxénHoe
N3MEpEeHNe IUIomaau (GUryp, B TOM UHCIIE Ha KBaApaTHOHW ceTke. [IpnOmmkéHHOE M3MEpeHHe [UTMHBI OKPYKHOCTH,
IUTIOIIAU KpyTa.

CumMeTpust: IEeHTpabHasl, 0CeBast M 3epPKATbHASI CHMMETPHH.

[TocTpoenune cuMMETpUYHBIX QUTYD.

Harnsaneie mpeacTaBieHns O IPOCTPAHCTBEHHBIX (PUTypax:

e napajiesenurnes, Kyo, npusma, nupaMuia, KoHyc, HIAMHAD, map u chepa. VM3o0pakeHne npocTpaHCTBEHHBIX
¢uryp. Ilpumeps! pa3BEPTOK MHOTOTPaHHUKOB, IWIIMH]pA 1 KOHYyca. Co3aaHne MoJieel MPOCTPaHCTBEHHBIX GHryp (W3
Oymaru, NpOBOJIOKH, IUIACTHIIMHA M JIp.).

[ousTne 06bEMa; eqHUIEI H3MepeHus 00bEMa. OOBEM MPAMO-yroIBHOTO TMapauIesenunena, Kyoa.

COJEP)XAHUE YYEBHOI'O KYPCA «AJITEBPA»

7 xknacce

Yucna u evluucinenus

PaunonanbHble uncna

Jpodu OOBIKHOBEHHBICE W JACCATHYHBIC, IEpPEeXo] OT OAHOH QopMbel 3amucu apobeir k npyroil. IlomsTue
panMoHAIBHOTO 4YHCa, 3alliCh, CPaBHEHHE, YIOPSIOYMBAHUE pAIMOHANBHBIX uucel. Apudmernyeckne NeHCTBHS C
pannoHansHBIMU YnciaMu. Pemenne 3a1a4u U3 peaibHOM NMPAKTUKK HAa YacTH, HA IPOOH.

CreneHp ¢ HaTypalbHBIM IIOKa3aTelIeM: OMpE/AC/ICHHE, NpeoOpa3oBaHUE BBIPAKECHUH HA OCHOBE OIpEICIICHHS,
3aruch 00JIbIINX yuce. [IpoleHTl, 3amich NPOLIEHTOB B BUJE IPOOU U IpoOU B BHJE MPOIICHTOB. TpH OCHOBHBIC 3a/1a41
Ha IPOIIEHTHI, PEIICHHE 3a]1a4 U3 PEaTbHOMN IPAKTUKH.

[IpuMeHeHne MPU3HAKOB JICIMMOCTH, Pa3I0KeHHEe Ha MHOKUTEIN HaTypalIbHBIX YHCEI.

PeanbHbIE 3aBUCHMOCTH, B TOM YHCIIE TIpsiMast 1 0OpaTHas IPOMOPINOHAIBHOCTH.

Anzebpauueckue eviparrcenus

IlepemeHHBIE, YHMCIOBOE 3HAYEHHE BBIPAKEHHS C TIEPEMEHHOW. JlomycTMMblE 3HAYCHUS IIEPEMEHHBIX.
[IpeacTaBnenue 3aBUCUMOCTH MEXKIY BEIMYMHAMM B BHIE (opMmynsl. Beramcnenus mo ¢opmynam. IIpeoOpasoBanne
OYKBEHHBIX BBIPA)KEHHH, TOXKIECTBEHHO PaBHbIC BBIPAKCEHUSI, IPaBHiIa IPe0Opa30BaHMsI CyMM M IIPOU3BEICHUM, IIpaBHiIa
PacKpBITHSI CKOOOK M TIPUBEJICHUS MTOIOOHBIX CIIAraeMBbIX.

CBOJCTBa CTENIEHH C HATYypaJbHBIM MOKa3aTeIeM.

OnHowneHsl 1 MHOrOwWIeHbl. CTeneHs MHOrowIeHa. ClloKeHne, BEIMUTAaHNE, YMHOKEHHE MHOTOUIEHOB. DOpMyITh
COKpAIIEHHOIO YMHOXKEHHUS: KBaJgpaT CyMMBl M KBaapaT pasHoctu. DopMmyna pa3HOCTH KBajpaToB. PasnokeHue
MHOTOYJIEHOB Ha MHOXKHTEIN.

Ypasnuenua

YpaBHeHHE, KOPEHb YpaBHEHHSI, IPaBUiIa IpeoOpa3oBaHus ypaBHEHHS, PABHOCUIBHOCTh YPaBHEHUH.

JluneliHoe ypaBHEHHME C OJHOH NEPEMEHHOW, YHCIO KOPHEH JMHEHHOrO ypaBHEHUS, DPEUICHHE IHHEHHBIX
ypaBHeHuid. CocTaBjieHHE ypaBHEHUH 10 YCIOBHIO 3a7auu. PerieHrne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPaBHEHUIA.

JluneiiHoe ypaBHEHHE C JByMsl NEpeMEHHBIMH W ero rpaduk. Cucrema JIBYX JMHEHHBIX YpaBHEHHMH C JABYMS
nepeMeHHBIMHA. Pelllenne cucteM ypaBHEHHH ClIOCOOOM IT0/ICTaHOBKH. [IprMeps! peleHust TEKCTOBBIX 3a/1a4 C TIOMOIIIBI0
CHUCTEM YpaBHEHUH.



Koopounamut u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsmoil. UuciioBele mpoMexyTKu. PaccrosiHue Mexay IByMsI TOUKAMHM KOOPIAMHATHOM
IPSIMOIA.

[psimoyronbHast cucremMa koopauuat, ocu OX u Oy. Abcuncca n OpAMHATA TOYKH HA KOOPAWHATHOW IIOCKOCTH.
[Tpumeps! TpadukoB, 3a1aHHbIX Gopmynamu. UteHune rpadukoB peanbHbIX 3aBucuMocteil. [lonarne ¢ynkmmn. ['padux
¢ynxumun. CpoiictBa ¢pynkuunii. Jluneitnas ¢pynkuwms, e€ rpaduk. 'papux pynkuun y = | x [. I'paduueckoe pemenne
JIMHENHBIX YpPAaBHEHUH W CHUCTEM JIMHEHHBIX YpaBHEHUI.

8 kJjacc

Yucna u évluucnenus

Ksagparusiit kopenb un3 uncna. Ilonsitue 00 wppanuoHansHOM —wucie. JlecsTHUHBIE TPUOIHKCHUS
uppanuoHanbHbIX unced. CBOHCTBa apu(pMETHUECKUX KBaJPAaTHBIX KOPHEH M WX NPUMEHEHHE K MpeoOpa3oBaHUIO
YHCIIOBBIX BBIPAXKECHHUI M BEIYUCICHUSIM. JlelicTBUTEIbHBIC YHCII.

Crernenb ¢ LieJIbIM NT0Ka3atesieM U e€ cBoiictsa. CTaHapTHAs 3allUCh YHCIIA.

Anzebpauueckue gviparcenus

KBanpaTtHslil TpéXuiieH; pa3iokeHUe KBaJIPAaTHOIO TPEXWIEHA HA MHOXKUTEIIN.

Anrebpandeckas apoOs. OCHOBHOE CBOHMCTBO anredpanmdeckoil npodu. CrokeHwWe, BBIYUTAHHE, YMHOXKCHHE,
JiefieHne  anredpanveckux Jpooei. PannonanbHble BEIpaXKeHUS U MX ITPeoOpa3oBaHHe.

Ypagnuenusa u nepasencmea

KsampatHoe ypaBHeHme, (opmyia KOpHEH KBaJApaTHOTO ypaBHeHHs. Teopema Buera. Pemenue ypaBHEHWUIA,
CBOJISIILIMXCS K JINHEWHBIM U KBajpaTHbIM. [Ipocreiiniue 1poOHO-paliMOHaIbHbIE YPaBHEHHMSI.

I'padmueckas wHTepmpeTanys ypaBHEHHUH C ABYMS NEPEMEHHBIMH M CHCTEM JMHEWHBIX YPaBHCHHU C IBYMS
nepeMeHHbIMU. [IpuMeps! peleHns cucTeM HeJUMHEHHBIX YpaBHEHUH ¢ IBYMS IIEPEMEHHBIMU.

Pemenne TEKCTOBBIX 33714 alreOpandecKuM CriocoOoM.

UucnoBble HepaBeHCTBA M HMX cBoicTBa. HepaBeHCTBO ¢ 0fHOI mepeMeHHOW. PaBHOCHIBHOCTH HEpaBEHCTB.
JIunelinple HepaBEHCTBA C OAHOM MepeMeHHO. CHCTeMbI TMHEHHBIX HEPABEHCTB C OJTHOM MEePEMEHHOM.

Dyukyuu

[Monsitre pynkunu. O61acTh ONpeNeTICHUS 1 MHOXKECTBO 3HaYeHNH GyHKIH. CriocoObl 3ananust QyHKINH.

I'papux dysxmum. Utenne cBoiictB ¢yHKmm mo e¢ rpaduxy. [Ipumepsr rpadukoB (QyHKIHHA, OTpa)KaromIix
peaibHble IPOLECCHI.

DyHKIHH, OTUCHIBAOIIKE TIPSIMYIO U 00paTHyo 3aBucuMocTH. [locTpoeHne n ureHne rpaduxos Y = KX, y = kX +

k . .
b y= e I'paduueckoe pemieHne ypaBHEHHH 1 CUCTEM ypaBHEHUH.

Yucna u evinucnenusn

JlelficTBUTENIbHBIE YNCTIA

ParronanbHeIe 4HCa, WPpALMOHAIBHBIE YHCIA, KOHEUHBIE M OECKOHEUHBIC NECATHUYHBIE ApoOH. MHOXECTBO
JICVCTBUTENILHBIX YHCEN; JICHCTBUTENbHBIE YHCIIA KaKk OECKOHEYHbIE JECATHYHBbIE IpoOH. B3anmHO onHO3HAuHOE
COOTBETCTBHE MEX/IY MHOKECTBOM JICHCTBUTEIBHBIX YHCET U KOOPANHATHOM MPSIMOii.

CpaBHeHNE ISWCTBUTEIBHBIX YHCEIN, apu(pMETHIECKHE ACHCTBUS ¢ ACHCTBUTEIBHBIMH YHCIIAMH.

W3mMmepenus, npuOIMKeHNs, OLIEHKU

Pa3zmeps! 00BbEKTOB OKPYKAFOLIET0 MHUPA, JUTUTEILHOCTD IPOIIECCOB B OKPYKAIOMIEM MHpE.

[TpubmmkéHHOE 3HAUYEHHME BENWYMHBI, TOYHOCTH NpuOmwkeHus. Oxpyrienune uucen. [Ipuknika M OLeHKa
pe3yabTaTOB BHIYMCIEHH.

9 knacc

Ypasnenusa u nepasencmea

YpaBHeHUs ¢ OJHON EPEMEHHOM

JluneitHoe ypaBHeHue. Pelienue ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. Pelienne ypaBHEHUH, CBOASILUXCS K KBaaApaTHbIM. bukBagpatnoe ypaBHenue. [Ipumepst
peLIeHUs] YpaBHEHUI TPETbEeH U YETBEPTOU CTEIICHEN PAa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne n1poOHO-palMOHANBHBIX YpaBHEHUI. PellieHne TeKCTOBBIX 3aa4 anreOpanieckuM METOIOM.

CucteMsl ypaBHEHUH

VYpaBHEHHE ¢ ABYMS MEPEMCHHBIMH M €ro rpaduk. PeireHue crucreM IBYX JIMHCHHBIX YPaBHEHHH C IBYMs
nepeMeHHbIMU. PellieHure cucTteM JBYX YypaBHEHHH, OJHO M3 KOTOPBIX JMHEHHOE, a JIpyroe — BTOPOHl CTENEHHU.
I'pacduueckas HHTEpIPETALUS CUCTEMBI YPABHEHHI C IBYMsI ITEPEMEHHBIMH.

Pemrenne TEKCTOBBIX 33/1a9 aJTreOpanvdecKuM CIIOCOO0M.

HepaBenctsa

HuciioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nuHENHBIX HEPaBEHCTB C OJHON NEpeMEHHOH. PeleHue cucTeM JNHHEHHBIX HEPABEHCTB C OIHOM
nepemeHHoil. Kanparnsie HepaBeHCTBa. I'padmueckas MHTEpIpeTalusi HEPABEHCTB U CHCTEM HEPAaBEHCTB C JBYMS
MEPEMEHHBIMH.

Dynxyuu

KBagparnunast ¢pynknms, e€ rpaguk u cBoictsa. Ilapabona, KOOpAWHATHI BEPIIMHBI MAPA00JIBI, OCb CHMMETPHUHI
apadoJIbL.

I'paduku GyHKIHMI y =KX, y =KX + B, y = g ,y=+x,y=x% y=|x| uux cpoiicrsa.

Yucnogvle nocnedosamenbHocmu

Omnpenenenne u criocoObl 33/1aHNST YUCIOBBIX MOCIIEI0BATEILHOCTEH



[ToHsITHE YKMCIIOBOH MOCIIEAOBATEIILHOCTH. 3alaHue OCIIEI0BATEIILHOCTH PEKYPPEHTHOH hopmyinoit u dhopmynon
N-0ro 4ieHa.

Apudmerrnueckas 1 reoMeTpuiecKas Iporpeccuu

Apudmernyeckas ¥ reoMeTpudeckas nporpeccud. Dopmyiel N-0ro uineHa apuMeTHUECKOH M TeOMETPHUYECKON
MIPOrPECCUi, CyMMBI TIEPBBIX N UJIEHOB.

N3o0pakeHne WICHOB apu()METHUCCKOW U TCOMETPUUECKOM MPOrpeccHii TOYKaMH Ha KOOPAMHATHOMN MJIOCKOCTH.
JIMHEWHBIN ¥ SKCIIOHEHIIHATBHBIN pocT. CIOYKHBIE TPOICHTHL.

COAEPKAHUE YYEBHOI'O KYPCA «'EOMETPHUSA» (IIO T'OJAM OBYYEHMUS)

7 xknace

Hauanbuble nonsatus reomerpuu. Touka, npsmas, OTPe30K, JIyd. Yros. Buasl yrioB. BepTHkalbHble U CMEKHBIE
yrisl. buccekrpuca yria. Jlomanas, MHOTOyroibHUK. [lapaniensHOCTh U NEPHEHIUKYAIPHOCTD MPSIMBIX.

Cummerpuunsbie Gurypsl. OCHOBHBIE CBOMCTBA OCeBOW cMMMeTpHH. [IpuMepsl CHMMETpUH B OKPY’KaroIeM MUpE.

OCHOBHBIE TOCTPOEHMSI C IOMOLIBIO LUPKYJsl U juHeiku. TpeyroiabHuk. BwicoTa, Menuana, Ouccekrpuca, ux
CBOJICTBA.

PaBHOOEApEHHBIN M PaBHOCTOPOHHHHN TPEyroibHUKH. HepaBeHCTBO TpeyroybHHKA.

CBoiicTBa M MPHU3HAKK PABHOOEIPEHHOTO TPEYTOIbHUKA. [IpH3HAKH paBEeHCTBA TPEYTOJIBHUKOB.

CBoICTBa U IPU3HAKK NapaLIENbHBIX NpsAMbIX. CyMMa YIiIoB TpeyrojibHUKA. BHEIIHUE yribl TPEYroNbHUKA.

[IpsimoyrompHbIl TpeyroabHUK. CBOWCTBO METHAHBI IPSIMOYTOJIBHOTO TPEYrOJIbHHUKA, IPOBEIEHHON K THIIOTEHY3E.
[Ipu3HAaKH paBeHCTBA MPSMOYTOIBHBIX TPEYTOIBHUKOB. [IpAMOYTONBHBIN TPEYTOIBHUK € yTriioM B 30°.

HepaBencTBa B reoMeTpuu: HEPaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O AJHMHE JIOMAHOW, Teopema O OOoJIbIIeM
yrie u 6oJblIeii CTOpOHE TpeyroiabHUKa. [leprneHanKyIsp 1 HaKJIOHHAS.

I'eomeTpuueckoe MecTo Touek. buccekrpuca yria U cepelMHHbIN MEePIEHIUKYISAP K OTPE3Ky Kak T€OMETpUUYECKHe
MECTa TOYEK.

OKpy)XHOCTb U KpYr, XOpAa M JUaMeTp, UX CBoilcTBa. B3anmMHOe pacnojoxeHue OKPYKHOCTU U MPSMOM.
KacartenpHasg u cekymass K OKpYXHOCTH. OKpPYXHOCTb, BIHCaHHas B yroj. BrucaHHas M ommucaHHas OKPY)KHOCTH
TPEYrOJIbHUKA.

8 kiace

YerbipéxyronbHuku. Ilapamienorpamm, ero mnpu3Hakd M cBoMcTBa. YacTHele cilydyad MapaiieIorpaMMOB
(IpsIMOYTOJIBHHK, pOMO, KBa/IpaT), MX MPU3HAKHU U cBOKCcTBA. Tpamnenus, paBHOOOKas Tparenus, e€ CBOMCTBA U IPU3HAKH.
[IpsimoyronbHas Tpaneuus.

Meton ynBoenus Meauanbl. llenTpampnas cummerpus. Teopema @aneca u TeopeMa 0 MPOHNOPLHOHATBHBIX
OTpe3Kax.

CpenHue TMHUM TPEYTOJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroibHHKa.

[Tono6ue TpeyronbHUKOB, KoddduumeHt noxodus. [Ipusnaku nonobus tpeyronbHuKoB. [IpumeneHue mnonoous
IIPH PELIEHNHU NTPAKTHYECKUX 3a/1a4.

CaoiicTBa miomaeii reomerpuyeckux Guryp. @opmyiisl uis IUIOIMAAN TPEYTOJIBHHUKA, lapajuieliorpaMMa, poMoa
u Tpanenud. OTHOIICHUE TUIOIIA/ICH 1M0T00HBIX HUTYP.

Beruncienue rromniaied TpeyroJbHUKOB 1 MHOTOYTOJIFHIKOB Ha KJIETYaTOH Oymare.

Teopema I1udaropa. [Ipumenenune teopemsl [ludaropa npu peieHurn NpakTHYECKUX 3a1ad.

CuHyc, KOCHHYC, TaHTEHC OCTPOTO yIjla MPSMOYrOJIBHOTO TpeyroybHUKa. OCHOBHOE TPHUTOHOMETPHUYECKOE
ToXaeCcTBO. TpuroHomerpuyeckue GyHKIuu yriios B 30°, 45° u 60°.

Brircansble U LIEHTpaabHbBIE YITIBL, YIOJ MEXKIY KacaTeIbHON M XOpAOH. YTJIbI MEXIy XOpAaMH U CEKYIUMHU.
Brincansble ¥ onmucaHHBIE YETHIPEXYTOJIBHUKU. B3aumHoe pacnojoxkeHue AByX OKpyxHocTed. Kacanue okpyxHOCTEH.
OO6mrue KacaTenbHbIC K ABYM OKPYKHOCTSIM.

9 kJaace

Cunyc, xocuHyc, TaHreHc yrioB oT 0 mo 180°. OcHOBHOE TPHUTOHOMETPHUYECKOE TOXIAECTBO. DopMyrsl
MIPUBECHHS.

Pemenne tpeyronbHukoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. PelleHMe NpakTHUECKUX 3adad ¢
HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeob6pazoBanue mopo6wus. [logoore COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IMPOM3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIUX, TEOPEMA O KBaJapare
KacaTelbHOMU.

e BekTop, ummHa (MOIYITb) BEKTOPA,

® COHANpPaBJICHHBIE BEKTOPBI, TPOTHBOIOJIOKHO HAIIPABIEHHBIE BEKTOPBI,

® KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUU HAJT BEKTOPAMHU.

Pasznoxenne BekTopa Mo ABYM HEKOJUIMHEApHBIM BekTopaM. Koopaunatel Bekropa. CkalsipHOE NMPOU3BEICHHE
BEKTOPOB, MIPUMEHCHUC MJISI HAXOXACHUA NJIUH U YIJIOB.

JlexkapTOBBl KOOpDAMHATBI HA IJIOCKOCTH. YPAaBHEHHs NPAMOl M OKPY/KHOCTH B KOOPJAMHATAaX, NEpeceueHHe
OKpPY>KHOCTEH U MpAMBIX. MeTo ] KOOpAUHAT U €ro NpUMEHEHHUE.

IIpaBuIbHBIE MHOTOYTOJIbHUKH. J[JIMHA OKPYKHOCTH. I'pafgycHas u paguaHHas Mepa yria, BBIYUCIEHUE JJIUH JyT
okpyxkHocTell. [Inomans kpyra, CeKTopa, CerMeHTa.

JIBIKEHUSI TJIOCKOCTH W BHYTPEHHHE CUMMETpuH (uryp (sreMeHTapHble MNpeacTaBieHus). [lapayienbHbiid
nepenoc. IToBopoT.

COJAEPKAHUE YYEBHOI'O KYPCA «CTATUCTUKA U BEPOATHOCTb»

7 knacc



[IpencraBnenne NaHHBIX B BHJE TaOuWI, auarpamm, rpadukoB. 3arojHEHHE TaOJIMIl, YTEHHE W IOCTPOCHHUE
muarpaMM  (CTOJIOMKOBBIX (CTONOYATBIX) W KPYroBhIX). UTeHHWe TpaduKOB pealbHBIX IPOIEccoB. V3BiedeHme
MHQOPMAIMHU U3 JMarpaMM U TaOJIHIL, NCII0JIb30BaHUE U MHTEPIPETAINS TaHHBIX.

OmnmcarenpHas CTaTHCTUKA: cpeiHee apudMeTHueckoe, MeInaHa, pa3Max, HanOoJblIee 1 HanMEHbIIee 3HAYCHUS
Ha0Opa YUCIOBBIX JaHHEIX. [IprMeps cirydaiiHOW W3MEHYHBOCTH.

CrnyyaliHbIif 9KCTIEpUMEHT (OTBIT) M CchydaiiHoe coObITHe. BeposTHOCTh M YacToTa. Pojb MamoBEepOsATHBIX M
MIPAKTUYIECKA JOCTOBEPHBIX COOBITHIA B IPUpPOIC U B 00mIecTBe. MOHETa 1 UrpajbHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepmmHa, pedpo. Crenenp BepmnHbl. Yncino pédep m cymmapHas creneHb BepiuuH. [IpencraBienue o
cessHocTH  rpada. llemn wm 1wkl Ilyru B rpadax. O6xox rpada (sitmepoB myts). IlpeacraBienue 00
opueHTHpoBaHHOM Tpade. Pemenune 3agad ¢ momousio rpados
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[IpencraBneHre MaHHBIX B BHAC TaOnwi, amarpamm, rpadukoB. MHOXECTBO,  3JIEMEHT  MHOMKECTBA,
noaMHOXKecTBo.  Orepanuu HajJ MHOXKECTBAMM: OObEJIMHEHUE, IepecedeHue, aonosiHenue. CBOMCTBaA onepanuii Haj
MHOJKECTBAMH: TIEPEMECTHTEIBHOE, COYETaTeNFHOe, paclpe/euTeNIbHOe, BKIIOYeHHA. Vcnonp30BaHue TpadudecKoro
MIPE/ICTABIICHUS] MHOXKECTB JUIsl ONMCAHMS PeajIbHbIX MTPOIIECCOB M SIBICHHUH, ITPU PEIICHUH 3a/a4.

W3mepenne paccemBaHWs IaHHBIX. JlucmepcWs W CTaHOApTHOE OTKJIOHEHHE YHCIIOBBIX HAO0poB. Jlmarpamma
pacceuBaHUsL.

DnemeHTapHble COOBITHSI ciydaiiHoro ombita. Ciy4aiiHble coObITHS. BepositHoctd coObiThil. OmnbIThI C
PaBHOBO3MOYKHBIMH 3JI€MEHTAPHBIMU COOBITHAMU. CiydaifHbIH BEIOODP. CBSA3b MEXIY MaJOBEPOSTHBIMA U MPAKTHYECKH
JIOCTOBEPHBIMH COOBITUSIMU B ITPUPO/Ie, OOILIECTBE 1 HAYyKe.

HepeBo. CBoiicTBa 1epeBbEB: €UHCTBEHHOCTH ITyTH, CYIIECTBOBAHHUE BHCAYCH BEPIIUHBI, CBA3b MEXIY UHCIOM
BepMH M uucioMm pédep. [IpaBmino ymHOxeHus. Pemenue 3amau ¢ momoinsio rpagos. [IpoTHBONOI0KHBIE COOBITHSI.
Juarpamma Diinepa. OObeanHeHne W mnepeceueHue coObITHi. HecoBmecTHBIe coOBITHS. Dopmyna CIIOXKEHUS
BEpOSITHOCTEH. Y clloBHAs BeposiTHOCTh. [IpaBmiio ymHoxeHus. HezaBucumble coObiTus. [IpeacraBineHne skcnepuMeHTa
B Buje JepeBa. PemieHue 3amad Ha HAaXOXKIACHHE BEPOSATHOCTEH C MOMOIMIBIO JiepeBa CIIy4allHOIO 3KCIIEPUMEHTa,
JuarpaMm Oinepa.
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[IpencraBnenne MaHHBIX B BHAC TAaONUI], THArpaMM, TpayKOB, HHTEPIPETANI TaHHBIX. UTEHHE W MMOCTPOCHHE
TaOIUII, qrarpaMm, rpa)uKoB MO PEaTbHBIM JTaHHBIM.

IlepectanoBkn u ¢aktopuan. Coyeranus u yucio codetannid. TpeyrompHuk Ilackamsa. Pemenme 3amau c
UCIIOJIb30BAHUEM KOMOWHATOPHKH.

I'eomerpuueckass BeposTHOCTh. CitydaliHbI BBIOOpD TOYKM W3 (QUIYphl Ha IUIOCKOCTH, U3 OTpe3Ka M M3 JAYrH
OKPY>KHOCTH.

Ucnbitanne. Ycnex w Heynada. Cepust ucnbiTaHuil 10 mepBoro ycmexa. Cepust ucnblTaHui bepHymmu.
BepostHOCTH cOOBITHI B ceprun UCTIBITaHUH bepHymm.

CnyuaiiHas BeNMYMHA U paclpefereHue BeposTHocTeil. MaTtemaTudeckoe oxxupaHue u aucnepcus. IIpumepst
MAaTeMaTU4YCCKOro OXUIAaHUA KaK TCOPETHYCCKOIO CPCAHETO 3HAYCHUA BCINYMHBI. MaremaTuueckoe OXHUIAHUC U
JIICTICPCHS CITyIaifHON BEIIMUMHBI «HIHCIIO YCIIEXOB B CEPUN MCIBITAHUH bepHymm.

[Tonsitue o 3akoHe 0OJBIIMX YMCEN. M3MepeHHe BEpOSTHOCTEH C MOMOINBI0 4acTOT. Posib U 3HaYCHHE 3aKOHA
OOJIBIINX YHCEIN B IPUPOJIC U 00IIeCTBE.

HNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUYEBHOT O ITPEJMETA «MATEMATHUKA»

OcBoenne ydebHoro mpenmera «MaremaTHka» JOIDKHO OOECIEYNBATH NOCTIKEHHE HA YPOBHE OCHOBHOTO
oO1iero 00pazoBaHus CIEAYIONINX TMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB!

JIMUHOCTHBIE PE3YJIbTATBI

JImgHOCTHBIE Pe3yabTaThl OCBOCHISI ITPOTPAMMEI yaeOHOTO mpeamera «MareMaTHKay XapaKTepU3yITCs:

Ilampuomuueckoe éocnumanue:

— IPOSIBJIICHHEM MHTEpeca K MPOIUIOMY U HACTOSIIIIEMY POCCHUIICKOM MaTeMaTHKH,

—IICHHOCTHBIM OTHONICHHEM K JTOCTHIKCHUSM POCCHUCKAX MAaTEMATHKOB H POCCUHCKOW MAaTEMAaTHYCCKON IITKOJIBI
K HCIIOJIB30BAHHIO DTUX I[OCTPI)KCHI/IIZ B IpYrux HayKax v IMPUKIaJHBIX C(bean.

Tpasxicoanckoe u 0yxo8Ho-HpascmeeHHoe 0CRUMAHUE:.

—TOTOBHOCTBIO K BBHIITOTHEHHUIO 005S3aHHOCTEH TpakJaHWHA U PEajIi3aliy ero MPaB,

—IPEJICTaBICHHEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHHUPOBAHHS PA3IMUYHBIX CTPYKTYD, SIBICHHUH, MPOLEIYD
Ipa)XIaHCKOTO 00IIecTBa (BBIOOPHI, OTPOCHI U TIP.);

—TOTOBHOCTHIO K OOCY)KICHHIO STHUCCKUX TPOOIEM, CBA3aHHBIX C MPAKTHUYCCKUM IMPHUMEHEHHEM IOCTIKCHHUN
HayKH, OCO3HAHUEM BAXKHOCTHU MOPAJIBHO-3TUYCCKUX NPUHIIUIIOB B ACATCIIBHOCTU y‘IéHOFO.

Tpyoosoe eéocnumanue:

— YCTaHOBKOH Ha aKTHBHOE YJacTHE B PEIICHUH MPAKTUIECKUX 33a]1a4 MAaTEeMaTHUECKOW HAIPaBIEHHOCTH,

—OCO3HaHMEM BAXHOCTH MAaTeMaTHYeCKOro O00pa30BaHMs Ha MPOTSHKEHUM BCEH JKM3HM JUIsS  YCIICIIHOW
poheccCHOHaTBHOMN eSTETFHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

— OCO3HAHHBIM BHIOOPOM M TOCTPOCHHEM HHIMBHIYaTbHON TPAeKTOPHUH 0Opa30BaHUS W JKM3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

Acmemuueckoe éocnumanue:

—CIOCOOHOCTBIO K OMOIMOHAIBHOMY M JCTETHYECKOMY BOCIHPHUSTHIO MaTreMaTHYeCKHX OOBEKTOB, 3ajad,
pELIeHUH, pacCcyKIeHUH;

— YMEHHIO BHJICTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.



Ilennocmu HayuHo20 NO3HAHUA:

—OpHEHTAalIMe B JEATCTHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX TNPEACTaBICHHN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YEIIOBEKA, IPUPOIBI U OOIIECTBa,

—NOHMMaHHEeM MAaTeMaTHYeCKOl HayKdh Kak cQepbl 4YelOBeYeCKOil [esiTelIbHOCTH, JTAloB €€ pa3BUTHUS U
3HAYIMOCTH JJIsl Pa3BUTHUS IIMBUJIA3AIINH;

— OBJIAACHUEM S3bIKOM MAaTEMaTUKU U MaTeMaTUYEeCKON KyHLTypOﬁ KaK CpCJICTBOM MO3HAHUA MHPaA,

— OBJIAJICHAEM TIPOCTSHIITIIMH HaBBIKAMH HCCIICI0BATEIECKON NESITETHHOCTH.

Dusuueckoe socnumanue, opmuposanue Kyabmypsl 300p08bsa U IMOYUOHAILHO20 ONA2ONOTIYUUA.

—TOTOBHOCTBIO IPUMEHSATh MaTEeMaTHUECKIE 3HAHUS B HHTEPECAX CBOETO 3I0POBbS,

—BEJICHUs 370pOBOro o0Opas3a XU3HU (30pOBOC TMHTAaHWE, COATAHCHPOBAHHBIM PEKUM 3aHIATHH H OTIBIXA,
peryisipHas (pu3uuecKasi akKTUBHOCTb);

— c(hOpMUPOBAHHOCTHIO HaBBIKA peIeKCHH,

— IPU3HAHUEM CBOETO IIPaBa Ha OIIMOKY M TAKOTO XK€ [paBa JAPYroro 4ejaoBeka.

DKonozuueckoe 6ocnumanue.

— OpUCHTAIlMCH HA TPUMCHECHUC MATCMATHYCCKUX 3HAHWHM JUIi PEIICHHs 3aJad B OOJAcTH COXPAHHOCTH
OKpYXarolleH cpenpl,

— IUTAHUPOBAHUSI TOCTYITKOB M OIICHKH UX BO3MOXKHBIX ITOCIICACTBUAN TSI OKPYKAIOIICH CPEeIbl;

— OCO3HaHHEM TJI00aLHOTO XapaKTepa IKOJOTHUCCKUX IMPOOJIeM U MyTeH MX PEIICHUS.

Juunocmnvle pesynomamel, obecneuusarouiue aA0ARMAYUI0 00YUAIOU4E20CA K U3 MEHAIOUWAUMCA YCI06UAM
COYUANBHOU U NPUPOOHOIL CPEOL.

—TOTOBHOCTBIO K ICHCTBUAM B YCIOBHUSAX HEONPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH KOMIETEHTHOCTH Yepe3
MPAaKTUYCCKYIO JICATCIBHOCTh, B TOM YHCIC YMCHHEC YYUTBCA Y JPYTUX JIOJCH, MpHOOpeTaTh B COBMECTHOI
JIeSITETFHOCTH HOBBIC 3HAHNS, HABBIKM W KOMIIETCHIINU U3 OIIBITA APYTHUX;

— He00X0IMMOCTHIO B (DOPMUPOBAHUU HOBBIX 3HAHHW, B TOM YHCIIC (POPMYIHPOBATH HJCH, IOHSATHS, THIIOTE3bI 00
OGT)eKTaX U SBJICHUAX, B TOM YHCIC paHEEC HE HU3BCCTHLIX, OCO3HaBATb I[CCI)I/IHI/ITI)I CO6CTBCHHI)IX 3HAHUH "
KOMIICTEHTHOCTEH, TNITAHUPOBATh CBOE Pa3BUTHC;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYID CHTYAIlMIO, BOCIPUHHMATH CTPECCOBYIO CHTYAIlMIO KaK BBI3OB,
TpeOyIOmNii KOHTPMEp, KOPPEKTHPOBATH MIPUHUMAEMBIC PEIICHHS W IEHCTBUSA, (OPMYITHPOBATh M OICHUBATH PUCKU U
MTOCIIEICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI

MertarpeMeTHBIC PE3yIbTaThl OCBOCHHS IMPOTpaMMBI Y4eOHOTO TpeaMera «MaremaTtnka» XapaKTepHU3YIOTCS
OBJIAJICHUEM YHUBEPCATHHBIMU MO3HABATEIbHBIMH JICHCTBUSMHE, YHHBCPCATbHBIMA KOMMYHHKATHBHBIMY JICHCTBHSIMH
1 YHUBEPCAIFHBIMU PeryJIITHBHBIMU JICHCTBHUSMU.

YHuBepcajibHble TMO3HABATEJIbHBbIE AEHCTBUA 00CCleUnMBAOT (POPMUPOBAHHE 0a30BBIX KOTHUTHUBHBIX
mporeccoB  oOydaromuxcsi (OCBOSHHE METOJIOB TO3HAHHWS OKPYKAIOIIeTO MHpa; MPUMEHEHHE JIOTHYECKIX,
HCCIICI0OBATEIILCKUX OTEpalnii, yMeHH paboTaTh ¢ HHPpOpPMALUEH).

Bazoevie nozuueckue oeiicmeus:

—BBISBIIATh M XapaKTEPH30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMATHYCCKHX OOBCKTOB, MOHSATHN, OTHOIICHUM
MEXY NOHATHAMH; (OPMYJIHPOBATH ONPEEICHUS NOHITHMN; YyCTaHABIMBATh CYIECTBEHHBIN MPH3HAK KJIACCU(PHUKALIH,
OCHOBAHHUS JUTs 0000IIEHNS U CPAaBHEHHUS, KPUTSPUH TIPOBOIAMOTO aHAJIH3a,;

—BOCIIpUHMMATh, (OPMYIMPOBaTh M IMPeoOpa3oBBIBATH CYKICHUS: YTBEPAUTEIbHBIE W OTpULATENIBHBIE,
€IMHUYHEIC, YaCTHBIE U OOIINE; YCIOBHBIC;

— BBISIBJIATh MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTUBOPEYHUS B (haKTaxX, JaHHBIX, HAOIFOJJCHUASX
1 YTBEPXKACHUSX; TIpeIaraTh KPUTEPUH JUTS BBISBICHIS 3aKOHOMEPHOCTEH M MTPOTHBOPEUHIA;

—IeTaTh BBIBOIBI C HCIIOJNH30BAHHWEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX W HWHAYKTHBHBIX YMO3aKIIOYCHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

—pa3bupare JI0OKA3aTENBCTBA MATEMAaTHYECKUX YTBEPXKACHUH (MpsSMBIE W OT TPOTHBHOTO), IPOBOIHUTH
CaMOCTOSITEIBHO HECJIOKHBIC JI0KAa3aTelIbCTBA MATEMAaTHUYCCKUX (DAKTOB, BBICTPAUBATh aPTyMEHTAIIMIO, MPHUBOIUTH
MIPUMEPHI H KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHS;

— BBIOMPATH CIOCOO0 penIeHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PCIIICHHS, BEIOUPATh HAaNO 0Jiee
MTOIXOSIINH ¢ YI6TOM CaMOCTOSATEBHO BBIJICIIEHHBIX KPUTEPHEB).

bazoevie uccnedosamenvckue deiicmeusn:

—HCTOJB30BAaTh BOMPOCH KaK HCCIEIOBATEIbCKANA WHCTPYMEHT MO3HAHUA; (DOPMYyIHpPOBATH BOIPOCHI,
(UKCHpYIONTHE TPOTHBOPEUHE, TPOOIIEMY, CAMOCTOSTEIHHO YCTaHABINBATE ICKOMOE M TaHHOE, (DOPMUPOBATH THITOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHCHUC,

—MIPOBOJIUTH IO CAMOCTOSITEIFHO COCTAaBIIEHHOMY IUIaHY HECIIOXKHBIH SKCHEPUMEHT, HEOOJNBIIOe MCCIeIOBAHIE
0 YCTAaHOBJICHHUIO 0COOCHHOCTEH MAaTEMaTHYECKOT0 00BEKTa, 3aBUCHMOCTEH 00BEKTOB MEXKTY COOOM;

— CaMoCTOATENbHO  (popMyTHpOBaTh O00O0OIIEHHST M BBIBOJBI [0 pPE3yJbTaTaM IMPOBEASHHOTO0 HaOIIOACHUS,
HCCIICIOBAHMUS,

— OCHUBATHb JOCTOBCPHOCTDH MOJYUYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U O606HICHPII>1;

— MIPOTHO3UPOBATh BO3MOXKHOE PAa3BHUTHE MPOIIECCa, a TAKXKE BEIBUTATh MIPEION0KCHHUS O €T0 PA3BUTHU B HOBBIX
YCIOBHSIX.

Paboma c unghopmavuei.

— BBISIBJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTH WH(GOPMAIIUH, TAHHBIX, HEOOXOUMBIX JUTS PEIICHUS 3a1a4H;

— BBIOMpATh, aHATU3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATh HH(OOPMAIIHIO PAa3IMYHBIX BUIOB U (hopM



NIPE/ICTaBIICHUS;

— BeIOMpaTh GopMy mpeacTaBieHus HHGOPMALUK U WILTIOCTPUPOBATH PElllaeMble 3a/1a4l CXeMaMH, TUarpaMMaMH,
MHOH rpauKoii 1 NX KOMOMHAIMSAMY;

— OLICHMBAaTh HAJAENKHOCTh MHGOPMAIMU IO KPUTEPUSM, MPEIUIOKEHHBIM y4HTeleM WK cHOPMYIUPOBAHHBIM
CaMOCTOSITENIBHO.

YHuBepcajibHble KOMMYHHKATHBHBIE JeiicTBUsI 00ecreunBaoT C(HOPMHUPOBAHHOCTh COLIMAIBHBIX HABBIKOB
00yJaroImuxcs.

Obuwenue.

— BOCIIpUHUMATh U (HOPMYIUPOBATH CYXIEHHUSI B COOTBETCTBHHU C YCIOBHSMH M IEISIMU OOLICHUS; SICHO, TOYHO,
IpPaMOTHO

— BbIpaXXaTb CBOIO TOUKY 3pCHUA B YCTHBIX U NMCbMCHHBIX TCKCTAX, 1aBaTh MOACHCHHUS IO X0y PCIICHUSA 3a/1avuu,
KOMMEHTHPOBATH ITOTyICHHBIA PE3YIIbTAT;

—B X0JI¢ OOCYXJCHHs 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCY)KIAeMOW TEMbI, MPOOJIEMBI, peliaeMol 3aauu,
BBICKA3bIBATh HJICH, HAIICJICHHBIC HA MMOUCK PEIICHHUS; COMIOCTABIISITH CBOU CYXJICHHUS C CY)KICHUSIMU APYTUX YIACTHUKOB
Jaiora, oOHapyXMBaTh pa3lIMuMe W CXOJCTBO MO3WIUI; B KOPPEeKTHOH (opme (OpMyIHpOBaTH Pa3HOIIIACHS, CBOH
BO3PaXKEHHUSI;

—IPEACTaBIATh PE3YNbTAThl PEIICHUS 3aladd, SKCICPUMCHTA, HCCICAOBAaHUSA, MPOCKTa; CaMOCTOSATEIHHO
BBIOMpaTh (JOopMaT BHICTYILICHHUS ¢ Y4ETOM 33/1a4 IPE3CHTAIMU U 0COOCHHOCTEH ayIUTOPHH.

Compyonuuecmaeo:

—HOHMMaTh W MCHOJIb30BAaTh MPEUMYINECTBA KOMAHIHONH M MHIMBUAYaIbHOW PabOTHI MpU pelleHnH y4eOHBIX
MaTeMaTHYeCKHUX 3a/1a4; MPUHUMATH 11eJIb COBMECTHON JIEITEIbHOCTH, TNIAHUPOBATh OPTaHU3AI[HI0 COBMECTHOU PabOTHI,
pacrhpeiensiTh Bubl paboT, JOroBapuBaThCs, 0OCYKAAaTh MPOIIECC M Pe3yiIbTaT paboThl; 0000IaTh MHEHHS HECKOJIBKHX
JTFOJICH ;

—y4acTBOBaTh B TPYIIOBBIX (GopMax padoTel (0OCYXJCHHS, OOMEH MHEHHUSMH, MO3TOBBIC IUTYPMBI U JIp.);
BBIINNOJIHATE CBOXO 4YAaCTh paGOTbI 1 KOOpAMHUPOBATH CBOU Z[eﬁCTBPIH C ApYIrMHU YJI€CHaAMU KOMaHbI; OIICHNBATh Ka4CCTBO
CBOETO BKJIA/Ia B OOIIUI IPOJYKT 1O KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YUYaCTHUKAMHU

— B3aUMO/JICHCTBUSI.

YHuBepcajbHble PEryJjsiTUBHBbIE JEHCTBUA 00eCneunBalOT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK U
JKU3HEHHBIX HaBBIKOB JINUHOCTH.

Camoopzanuzayusn:

— CaMOCTOSTENIFHO COCTABIIATH IIJIaH, ATOPUTM PEIICHHMS 3a/1auil (MM €ro 4acTb), BBIOMPATh CIOCO0 peIIeHHs ¢
yu€TOM HMMEIOIIUXCSl PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh M KOPPEKTUPOBATH BapHaHThHI
peIIeHu ¢ yaéToM HOBOH HH(OpMAITHH.

Camoxonmpons.

— BJIaJIETh CIOCO0AMHU CaMOTIPOBEPKH, CAMOKOHTPOJISI [IPOLIECCa U Pe3ysibTaTa PellieHHs MaTeMaTHUeCKO# 3a1aun;

—IpeIBUICTh TPYAHOCTH, KOTOPbIE MOI'YT BO3HHMKHYTh IIPH PpEIICHWW 33/1aud, BHOCHTb KOPPEKTUBBI B
JCATCIBbHOCTh HA OCHOBE HOBBIX O6CTO${T€HBCTB, Haﬁ}leHHBIX OH_II/I6OK, BBISIBJICHHBIX pr}IHOCTeﬁ;

— OLICHMBATh COOTBETCTBHE PE3yJbTaTa JEATEILHOCTH MOCTABICH- HOW HEMH M YCIOBHUSIM, OOBSICHATH MPUINHBI
JIOCTHIKEHUS MJIM HEJIOCTHYKEHHMS 1IeJIH, HaXOIUTh OLUINOKY, J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

IJIAHUPYEMBIE IPEAMETHBIE PE3YJIbTATBI OCBOEHUS KYPCA «MATEMATHUKA»

OcBoenue y4yeOHOrOo Kypca «MaTtemaTukay B 5—6 KjlaccaXx OCHOBHON IIKOJBI [JIOJDKHO OOECIeYHBATh
JIOCTIIKCHHUE CIIEAYIOUINX [TPEAMETHBIX 00Pa30BaTe/IbHbIX PE3yIbTATOB:
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Yucna u epluucnenus

[MoHMMATh W TPABHIBHO YIHOTPEOIATh TEPMHHBI, CBSI3aHHBIE C HATYPAJIbHBIMU YHCIAMH, OOBIKHOBEHHBIMH U
JACCATUYHBIMHN }IpO65[MI/I.

CpaBHUBATh U yHMOPSIOYMBATH HATYPAJIbHBIC YKCIIA, CPABHUBAThH B MPOCTEHINNX CITydasX 0OBIKHOBEHHbIE IpOOH,
JIECSITUYHBIC IPOOH.

CoOTHOCHTH TOYKY Ha KOOPAWHATHON (YHCIOBOM) MPSMOM C COOTBETCTBYIOIIMM €W YHCIOM M H300pa)xarh
HaTypaJbHbIC YMCIIa TOUYKAaMU Ha KOOPAWHATHOH (YMUCIIOBOM) MTPSIMOH.

BeinonsTe apudmeTnueckue IeHCTBHS C HATYPAIbHBIMU YHCIAMH, C OOBIKHOBEHHBIMHU JPOOSIMU B TMPOCTEHIIINX
CITyqasix.

BBINONHSTE POBEPKY, NMPUKHUKY PE3yJIbTaTa BHIYUCICHHN.

OKpyrIIsTh HATYPATIBHbIC YHCIIA.

Pewenue mexcmoguix 3a0ay

Pewiath TEKCTOBBIE 3a/laull ApUPMETHISCKUM CIIOCOOOM U C MOMOIIBI0 OPraHU30BAHHOTO KOHEYHOTO Iepedopa
BCEX BO3MOIKHBIX BAPUAHTOB.

Pewatsb 3a7a4un, conepikaline 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITHUHHBI:

— CKOPOCTB, BpeMsl, pacCTOSTHHE;

— IIeHa, KOJINYECTBO, CTOMMOCTb.

HVcrionb30BaTh KpaTKKe 3allMCH, CXEMBI, TaOINIIBI, 0003HAYEHHS TIPH PELICHUH 33/1a4.

ITonb30BaThCsi OCHOBHBIMU CAMHNIAaM1 U3MCEPEHUA: LICHBI, MACChbl; paCCTOAHUA, BPEMEHU, CKOPOCTH; BbIpAXKATb
OJIHY €/IMHUIIbI BEIIMYMHBI Yepe3 Ipyrue.

W3Bnekath, aHaIM3UPOBATH, OLEHNBATH MH(OPMALIMIO, TIPE/ICTABICHHYIO B Ta0JHIle, HA CTOJIOYAaTON JUarpamMMe,
HMHTEPIIPETHPOBATH MPEJICTABICHHBIE JAHHBIE, UCIIOIb30BATh JaHHbIC IPH PELICHUH 33/1a4.



Haznaonaa zeomempus

ITonp30BaThCs TEOMETPUIECKUMHU TTOHSITHSIMH:

— TOYKa, psiMasi, 0TPE30K, JIyd, YroJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoaUTE IpUMEpPBI 0OBEKTOB OKPYKAIOIIET0 MUPA, UMEIOLIHUX (OPMY H3y4EHHBIX I€OMETPHYECKHX DUTYD.

HVcrionb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO

— C yrjlaMH: BepIliiHa, CTOPOHA,;

— C MHOTOYT'OJIbHUKAMH: YT'OJI, BEPIINHA, CTOPOHA, ANarOHAIb;

— C OKPYXXHOCTBIO: pajinyc, TUaMeTp, LEHTP.

W300paxarh U3y4eHHbIE TeOMETPUYECKHEe (PUI'YpBl HA HEIMHOBAHHOW M KJIETYAaTON Oymare ¢ MOMOIIBIO LIMPKYJIA
U JTUHEHKH.

HaXOI[I/ITI) JUIMHBI OTPE3KOB HETIOCPECACTBECHHBIM U3MEPECHUCM C TOMOIIBIO HHHCﬁKH, CTPOUTH OTPE3KU 3a£[aHHOI71
JUIMHBI; CTPOUTH OKPYKHOCTB 3aJIaHHOTO pajinyca.

Wcnonws30BaTh CBOMCTBA CTOPOH U YIJIOB NPAMOYIOJIbHMKA, KBaJgpaTa IJId UX IMMOCTPOCHU, BBIYUCICHUA TIJIOIA U
U TIepUMETpa.

BbIumcisTh nepuMeTp M IUIONIab KBajparta, MpsIMOYTrOJIbHUKA, (DUTYp, COCTABICHHBIX M3 MPSIMOYTOJILHUKOB, B
TOM 4Hcie QUryp, n300paKEHHBIX HA KIeT4aToil Oymare.

[Tosp30BaThCs OCHOBHBIMU METPHYCCKHMH E€IMHULAMH U3MEPEHUS [UIMHBI, TUIOMIAN; BHIPAXKATh OJTHH €IMHULIBI
BEJIMYUHBI YEPE3 Apyrue.

PacmiozHaBath mapauienenurnen, Kyo:

— UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPLIMHA, PeOPO rpaHb, U3MEPEHHUS;

— HaXOANTh U3MEPEHHUS TMapajuIeNenunena, Kyoa.

Bbrunciste 00béM KyOa, mapaiienenumnena o 3aJaHHbIM HU3MEPEHUSIM, IM0JIb30BaThCsl SIMHUIIAMU W3MEpPEHHUS
00bEMa.

PemiaTh HecoKHBIC 33]a4 HA N3MEPEHNE T€OMETPHUUECKUX BEIMYHMH B ITPAKTHUCCKUX CHTYAIHSIX.

6 xnacc

Yucna u evluucnenus

3HaTh ¥ MOHMMaTh TEPMHHBI, CBS3aHHBIC C PA3JIMYHBIMM BHJAMHU YHCEN W CIIOCOOAMM MX 3allUCH, MEPEXOJHUTh
(ecmm 3TO BO3MOYKHO) OT OJTHOW (DOPMBI 3aITICH YMCIIA K IPYTOH.

CpaBHHUBATh U yHOPSI0YMBATH LIENbIE YKHCIa, OOBIKHOBEHHBIC U JAECSITUYHBIEC JPOOH, CPAaBHUBATH YUCIA OJHOTO U
Pa3HbIX 3HAKOB.

BeimonHsTE, couerasi yCTHBIC M MTUCbMEHHBIE TPUEMBI, apu(METHUCCKHAE ICHCTBUS ¢ HATYypaJbHBIMU U LIEIBIMU
qyucCJiaMu, 0OBIKHOBEHHBIMH U JACCATUYHBIMHU ]1p06${MI/I, TOJIOKUTCIIbHBIMU U OTPULIATCIIbBHBIMU YU CIIAMU.

BbIucsTh 3HAUEHWS YHCIOBBIX BBIPQKEHHWH, BBIMOJHATH INPUKHUAKY M OLEHKY pe3yibTaTa BBIYMCIICHUI;
BBINOJIHSTH MPE0OPa30BaHUS YHCIOBBIX BBIPKCHUH HA OCHOBE CBOWCTB apU(METHUECKHX JCHCTBHH.

COOTHOCHTH TOUKY Ha KOOPIMHATHOHN MPSMOI C COOTBETCTBYIOIIUM €1 UHCIIOM.

W3o0paxarh yncina ToukaMy Ha KOOPAWHATHOM MPSMOM, HAXOIUTh MOJIYJIb YHCIIA.

COOTHOCUTH TOUKH B pr{MOyFOJ'ILHOﬁ CHUCTEME KOOpAMHAT C KOOpAWHaTaM1 3TOM TOYKH.

OKpyrsATh LEble Yicia U JECATHYHbIC POOH, HAXOJUTh TPUOIMKEHHS YHCEIT.

Yucnoevie u OyKeeHHbIE 6bIPAICCHUS

[ToHnmare n ynoTpeONsATh TEPMHHBI, CBA3aHHBIC C 3alMChIO CTENEHM YHCIA, HAXOAUTh KBaJApaT M KyO dmcia,
BBIYUCJIIATH 3HAYCHUSA YHUCIIOBbBIX Bpra)KeHPlﬁ, coacpKallluX CTCICHU.

[onp30BaThCs MPU3HAKAMH JICIIUMOCTH, PACKIIaJbIBaTh HATYPAIbHBIC YMCIIA Ha IIPOCTHIC MHOKHUTEIH.

[Tonp30BaThCs MacITabOM, COCTABIATH MPOTIOPLUH U OTHOLICHHUSL.

Hcnionb3oBath OYKBBI 17151 0003HAYECHUS YHCEIT TIPH 3aMHCH MaTeMaTHYECKUX BBIPAKECHNH, COCTABIATH OyKBEHHbIC
BBIp@KCHUSI M (POPMYIIbI, HAXOAWTh 3HAYCHUS OYKBEHHBIX BBIPAKEHMH, OCYIIECTBIISSI HEOOXOAMMBIE TIOJICTAHOBKU H
mpeobpa3oBaHusl.

HaxoanTe HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoguix 3a0au

PemaTe MHOTOIIIArOBBIE TEKCTOBBIE 3aJa4H apU(PMETHUECKUM CIIOCOOOM.

Pemate 3amaum, CBSI3aHHBIE C OTHOIIGHHWEM, IPONOPIHOHAIBHOCTHIO BEJIMYWH, IPOLEHTAMH; pPEUIaTh TPH
OCHOBHBIE 33/1au¥l Ha IPOOH U MPOLIEHTHI.

Pewats 3a1aun, conepikaline 3aBUCHMOCTH, CBSI3bIBAIOIINE BETMUMHBI:

— CKOPOCTb, BPEM$I, PACCTOSTHHE,

—IIeHa, KOJINYECTBO, CTOMMOCTD;

— IPOM3BOIUTEIBHOCTD, BpeMsl, 00bEMa paboThl, MCMONB3Ysl apu(MeTndyecKkue ACHCTBUS, OLEHKY, NMPUKHUIKY;
MI0JIb30BAThCS CIMHUIIAMH N3MEPEHNUST COOTBETCTBYIOIINX BEINYMH.

CocraBiisiTh OyKBEHHBIE BHIPQKEHHUS 110 YCIIOBHIO 331a4H.

W3Bnexath HHGOPMALIKIO, TPESICTABICHHYIO B TA0INIIAX, HA JTHHCHHOM, CTOJIOUATON MM KPYrOBOW ITHarpamMmax,
MHTEPIIPETHPOBATH NPE/ICTABICHHbBIE JaHHbIC; NCIIOJIB30BATh AaHHbIE IIPU PEIICHNH 3a/ad.

[peacraBnsaTe nHGOPMALIUIO C TIOMOIIBIO TAOJIHII, TUHEHHON U CTOJIOYATON IUArpaMM.

Haznaonaa zeomempus

[TpuBOIUTH IPUMEPHI OOBEKTOB OKPYKAIOIIET0 MUPA, MMEIOIIUX (POPMY H3YUYEHHBIX [€OMETPUUECKHUX IUIOCKHX U
MIPOCTPAHCTBEHHBIX (PUTYpP, IPUMEPHI PABHBIX 1 CHMMETPUYHBIX (QUTYD.

W3o0paxarh ¢ MOMOLIBIO IUPKYIIS, JTMHEHKH, TPAHCIIOPTUPA HAa HEIWHOBAHHOW M KJIEeT4aTol Oymare M3ydeHHBIE
IUTOCKHE TeOMEeTpruIeckre GUTypsl M KOHPHUTYPAINH, CHMMETPUIHBIE (QUTYPHI



[Tonb30BaThCsl TEOMETPUYECKHMHU TOHATHAMHU: PAaBEHCTBO (HUTYp, CUMMETPHS; HCIIOJIB30BAaTh TEPMHUHOJIOTHIO,
CBSI3aHHYIO C CHMMETpPHEH: OCh CHMMETPHH, IICHTP CHMMETPHH.

HaxoauTe BeIMUUHBI YIIIOB M3MEPEHHEM C IMOMOIIBIO TPAHCIOPTUPA, CTPOUTH YINIBI 33aJaHHON BEIUYMHBI,
M0JIb30BAThCS MPHU PEIICHUH 3a/1a4 IPaJyCHOW MEPOM YIJIOB; paclio3HaBaTh HA YepTEkKax OCTPBIM, MPSIMOM, pa3BEPHYTHIH
U TYNOH YIJIBI.

Breraucnsars JJINHY HOMaHOﬁ, NEPUMETP MHOTOYTI'OJIbHUKA, TII0Jb30BAThCA CAWHUIAMHU U3MEPCHHUA [JIMHBI,
BBIpaKaTh OJJHA €IWHUIIBI I3MEPEHH [UTMHBI 9epe3 IpyTHe.

HaxoanTs, ucnosnb3ys 4epTEXKHbIE UHCTPYMEHTHI, PACCTOSIHUSA:

—MEX]ly ABYMS TOUKAMH,

— OT TOUKH JI0 NPSIMOIA,

— JUIMHY IIyTH Ha KBaJPaTHOU CETKe.

Berumcnare  mnomans  QUTyp, COCTaBICHHBIX W3 NPSIMOYTOJIBHUKOB, HCIOJNB30BaTh pa3OueHHE Ha
NPSMOYTOJIbHUKY, Ha paBHbIC (UIYpbl, JOCTPaUBaHUE N0 IMPSIMOYTOJbHMKA; I0Jb30BAThCS OCHOBHBIMU €IMHUIIAMHU
M3MEPEHUS TUIOMIA/IN; BBIPAXKATh OJTHU €MHULIBI U3MEPEHUS IUIOIIA TN Yepe3 ApyTHe.

PacmiozHaBaTh Ha MOJIEIISIX M M300pXKEHUSX TTMPAMUJLY, KOHYC, IIMIIMHJIP, UCIIO0JIB30BATH TEPMHHOJIOTHIO!

BepIInHA, pedpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o06paxaTs Ha KJIeTYaToN Oymare mpsMOYTOJIBHBIN TapaIeIIeITHITe].

Brruncnars 06bEM mpSAMOYTONBHOTO TMapauiesenunena, Kyoa, moap30BaThCsl OCHOBHBIMY €IUHHUIIAMH U3MEPEHUS
00BpEMa; BEIpaXKaTh OJJHH €AWHUIIBI H3MEPEeHUs 00bEMa depe3 Jpyrue.

Pemate HecnoxHbie 3aJa4u Ha HaXOXKIACHUC TrCOMECTPUICCKUX BCIIMYMH B IPAKTUYCCKUX CUTYyallUAX.

IIVIAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATBI OCBOEHUS KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO 00miero oOpa3oBaHHUs JIOJDKHO 00eCreYnBaTh
JIOCTHKECHHUE CIIeTYIOUINX IPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTAaTOB:

7 kJaacc

Yucna u evluucnenus

BrImonHATE, codeTas yCTHBIC U IUCEMEHHBIC TPUEMBI, apu(METHYCCKHE ACUCTBUS C PATHOHATBHBIMU YHCIAMHU.

HaxoauTe 3Ha4YeHWs] YHCIOBBIX BBIP@KEHHH; NMPUMEHSATh Pa3HOOOpa3HbIE CIOCOOBI M TPHEMBI BBIYUCICHUS
3HAYCHUH JAPOOHBIX BRIPAKCHHA, COACPKAIINX OOBIKHOBEHHBIC U JICCATHIHBIC APOOH.

[lepexoauTh OT 0/1HOM pOPMBI 3arTCH YUCENT K APYTOi:

— IpeoOpa30BHIBATh ACCATHYHYIO APOOh B OOBIKHOBEHHYIO,

— 0OBIKHOBEHHYIO B JIECSITHYHYIO,

— B YaCTHOCTH B OECKOHEUHYIO AECATHUHYIO JPOOB.

CpaBHHBATH U YIIOPSIOYUBATH PAllHOHATBHEIC YHCIA.

OKpyTIATH YHCTA.

BBIOMHATE TPUKUAKY U OIICHKY Pe3yIbTaTa BEIYUCICHIH, OLIEHKY 3HAYCHNH YHNCIOBBIX BBIPAKCHHUI.

BbINonHATE AEHCTBUSI CO CTENEHSAMU C HATYpaJIbHBIMU MOKa3aTeIsIMHU.

HpI/IMeHHTL IIPU3HAKU JCTIUMOCTH, PA3JIOKECHNEC HA MHOKUTCIIN HATYPAJIbHBIX YUCCII.

Pemare mpakTUKO-OPUEHTHPOBAHHBIE 3aJaudl, CBS3aHHBIE C OTHOIIEHHEM BEIMYUH, NPONOPLHOHAIBHOCTHIO
BEJIMYMH, IPOLECHTAMM; HHTEPIPETUPOBATh PE3yJbTaThl PEUICHMs 3a1ad ¢ Y4ETOM OIPAaHUYCHUM, CBSI3aHHBIX CO
CBOICTBaMHU paccMaTPUBAaEMBIX 0OBEKTOB.

Anzebpauueckue eviparrcenus

Hcnonp3oBath anreOpandecKyr0 TePMUHOJOTHIO U CHMBOJIUKY, TIPUMEHATh €€ B IPOIIECCe OCBOCHHS y4eOHOTO
MaTepuana.

HaxomnTs 3HaueHNsI OYKBEHHBIX BBIPAKCHUH MPH 3aJaHHBIX 3HAYCHUAX IEPEMECHHBIX.

BremonHATE IpeoOpa3oBaHUs LENIOTO BRIPAKCHUS B MHOTOWICH ITPUBECHUEM TTOIO0HBIX CIIAraeMbIX, PACKPHITHEM
CKOOOK.

BrIMoHATE yMHOKEHHE OJHOWICHAa HA MHOTOWICH W MHOTOWICHA Ha MHOTOWICH, MPUMEHATH (YOPMYIbI KBaapaTa
CYMMBI U KBaJjpaTa pa3HOCTH.

OCyYIIECTBIAT PA3I0KEHUE MHOTOWICHOB HA MHOKHTEIH C IIOMOIIIBIO BEIHECEHHS 32 CKOOKH 0OIIET0 MHOKHTEIS,
TPYNIHPOBKY CJIaraeMbIX, TPUMEHEHHs (POPMYJT COKPAIIEHHOTO YMHOKCHUSI.

[IpumensaTs mpeoOpa3oBaHUS MHOTOWICHOB ISl PEHICHHWA Pa3IHYHBIX 337a9 W3 MAaTEMaTHKH, CMEXHBIX
MPEIMETOB, U3 PEAIbHON MPAKTHKH.

Hcmonb3oBaTh CBONCTBA CTETICHEH C HATYPAIBHBIMY IMOKA3aTeIIsIMU JJIs1 TPE0Opa30BaHMs BRIPAKECHHUMN.

Ypasnenusn u nepasencmea

Pewaty nuHelHbIE YpaBHEHMsI C OJHOM IEPEMEHHOM, IPUMEHssI PaBUiIa IIepexoJa OT UCXOJHOIO YPABHEHMS K
paBHOCHIEHOMY eMy. IIpoBepATH, SBISETCS JIH YACIO KOPHEM ypaBHEHUS.

[TpumeHsTh rpaduyeckrue METO/Ibl IPH PELICHUH JIMHEHHBIX YPaBHEHUI U HX CUCTEM.

[ToxGupaTh MpUMepHI ap YUCEN, ABISIOIUXCS PEIICHHEM JTHHEHHOTO YPaBHEHHS C JBYMS IIEPEMEHHBIMU.

CrtpouTh B KOOPIMHATHOW IUIOCKOCTH rpadyK JIMHEHHOTO ypaBHEHUS C ABYMS HEpPEMEHHBIMH; II0JIB3YSCh
rpauKoM, TPHUBOJUTH PUMEPbI PELICHHS ypaBHEHUSI.

PemaTh cucTeMbl IBYX JIMHEHHBIX YPaBHEHUH ¢ IByMS IEPEMEHHBIMH, B TOM YHCIIE IpaQUIECCKH.

CocTaBnsaTh U peliaTh JUHEHHOE YypaBHEHHE WIIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO YCIOBHIO 3aJauH,
HHTEPIPETHPOBATH B COOTBETCTBHU C KOHTEKCTOM 3aJauHl MOJTYUYEeHHBIA Pe3yIbTar.

Koopounamut u epaguxu. @ynkyuu

N3o6paxxaTs Ha KOOPAWHATHOHM TNPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOPIWHATAM, JIy4H, OTPE3KH,



HWHTEPBAJIbI.
3anmuchIBaTh YUCIOBBIE TPOMEKYTKH Ha alTeOpandecKoM S3bIKe.

OTMmeyaTh B KOOPAWHATHOW IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAWHATAM; CTPOUTHh TPaQUKA JTHHEWHBIX
¢yukiuii. Crpouts rpaduk Gpyakauu y = 1 x 1.

OnwuceIBaTh C TOMOIIBIO (PYHKIIMH U3BECTHBIC 3aBHCHMOCTH MEX/Ty BETHIMHAMHU:

— CKOpPOCTb, BPEMS$I, pACCTOSIHUE;

— LI€Ha, KOJINYECTBO, CTOUMOCTb;

— IPOM3BOIUTEIBHOCTD, BpeMsl, 00bEM padOTHI.

HaxomuTh 3Hauenne QyHKITMY 110 3HAYSHHIO €€ apryMeHTa.

[MonmMaTe Tpaduueckuii crnoco®d MpencTaBlcHUs W aHamuW3a WHOOPMAIWU; H3BICKATh W WHTCPIPETHPOBATH
HHPOPMAIHMIO U3 IPpaKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 kmace

Yucna u évluucnenus

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOXKECTBE ACHCTBUTEIbHBIX YMCEN JUIsl CPABHEHUS, OKPYIJIEHUS U
BBIYHCIICHUI; N300pakaTh CHCTBUTEIFHBIC YMCIIA TOYKAMU Ha KOOPAUHATHOW TIPSIMOTA.

[IpuMeHATs TOHATHE apH(PMETHYECKOrO KBAIPAaTHOTO KOPHS;, HAXOAWTh KBAApaTHBIC KOPHH, WCIOJIB3YS MpH
HE0OXOUMOCTH KaIbKYIIATOP; BHIOJIHATE MPE0OpPa30BaHUs BBIPAKCHUMA, CONEPKAIIUX KBaIpaTHBIC KOPHHU, UCIIONB3YS
CBOICTBA KOPHEH.

Hcnonp30Bath 3amiicH OOJBIIMX W MAJIBIX YHCEIT C TOMOIIBIO JECATHYHBIX qpobeit u cremeneit gncina 10.

Anzebpauueckue eviparrcenus

[IprMeHATh MOHATHE CTETEHU C IETBIM IMMOKa3aTeJeM, BBITIONHATh MPEoOPa30BAHUS BBIPAKCHUH, CONEPKAIINX
CTETICHU C LIENbIM MOKa3aTeIeM.

BBITIOTHATE  TOKIIECTBEHHBIC MPEOOpa30BaHUS pAIMOHATBHBIX BBIPKEHWNH Ha OCHOBE MPaBWI JCHCTBUH Ha
MHOTOWIEHAMH M JIreOpanyecKuMHu JIpo0siMu.

PacxiianpiBaTh KBagpaTHbIA TPEXWIECH HA MHOXKUTEH.

[IpuMeHsaTh TpeoOpa30BaHus BRIPAKEHHN TS PEIICHUS Pa3IMYHBIX 3a7ad U3 MaTEMAaTHKU, CMEKHBIX TPEIMETOB,
U3 peasbHOM MPaKTUKH.

Ypasuenua u nepasencmea

Pewaty nuHeliHble, KBaJpaTHbIE YPaBHEHUS U pallMOHAIbHBIE YpaBHEHUS, CBOJSLIMECS K HUM, CHUCTEMbI JABYX
YPaBHEHHUH € JBYMs IEPEMEHHBIMU.

[IpoBoauTe mpocTeilive HCCACAOBaHUS YPAaBHEHMH M CHUCTEM YpaBHEHHM, B TOM 4HCIE C MPUMEHEHHEM
rpaduYecKux MpeiCTaBIeHUH (yCTaHABINBATh, UMEET JIM ypaBHEHHE MM CHCTEMa YPaBHEHHUH pPEIICHUs, eCIIH UMEeT, TO
CKOJIBKO, U TIP.).

Ilepexoauts OT CIOBECHOW (GOPMYJIHMPOBKH 3a7audl K e anrcOpamyecKoil MOJCIH C TOMOIIBI COCTABICHHS
YPaBHEHMSI MJIM CUCTEMbI YPAaBHEHU, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJjauu NOJyYEHHBbIH Pe3ysbTar.

[IpuMeHATh CBONCTBA YUCIIOBBIX HEPABEHCTB Ul CPABHEHUS, OLICHKH; pellaTh JUHEHHbIe HEPaBEHCTBA C OJHOU
HepeMeHHOﬁ U HX CHCTCMBI, JaBaTb rpaquecxy}o WINTIOCTpAIUI0O MHOXKECTBA pemeHm‘/'I HEPaBCHCTBA, CHUCTEMBI
HEpaBEHCTB.

Dynxyuu

[ToHMMAaTh U UCTIOTB30BaTh (PYHKIMOHATBHBIC TIOHATHS U SI3BIK (TCPMUHBI, CHMBOJIHYCCKIEC 0003HAUCHMS);

Crpouts rpadpuku ¢pynkuuii y = kX, y = kx + b, y = % ,y=ax? +bx+c,y=x3y=+x,y=|x|, onpenensrs
CBOWCTBA (DYHKLMIL.

9 kiace

Yucna u éviuucnenusn

CpaBHMBATH H YIIOPAJOYNBATh PALMOHAIBHBIC U HPPAIMOHATIBHBIC YHCIIA.

BremonsaTe apudmMeTHueckne NeHCTBUS ¢ palnoOHaIBHBIMH, COYETasi YCTHBIC W MMHChbMEHHBIC TPHEMBI, BBITIOHATH
BBIYMCJICHUA C UppaAlUOHAIIbHBIMU YU CIIaMU.

HaxoauTh 3HaueHMsI cTENeHeN ¢ LeIbIMU NI0Ka3aTeNs MU U KOPHEH; BBIUMCIIATh 3HAUEHUS YU CIIOBBIX BBIPAKEHUH.

OKpyrsiTh JI€HCTBUTENBHBIC YHCTA, BBIMOJHATH MPUKUAKY pE3yJbTaTa BBIUMCICHUM, OIEHKY YHCIOBBIX
BBIPAXKEHUN.

Ypasuenua u nepasencmea

Pewate JMHEWHBbIE W KBaJpaTHbIC YpPaBHEHHs, YPaBHEHUs, CBOJSAIIMECS K HHM, NpPOCTEHIINE JPOOHO-
palMOHANIbHBIE YPAaBHEHUSI.

Pemate cuctembl BYX JUHEHHBIX YpaBHEHUH C JBYMsI MEPEMEHHBIMH M CUCTEMbI JABYX ypaBHEHHUH, B KOTOPBIX
OJIHO ypaBHEHHE HE SABJIAETCS JIMHEHHBIM.

PemaTp TekcTOBBIE 3a/1aul AITeOpaMYECKUM CIIOCOOOM C MOMOIIBIO COCTABJICHHS YPAaBHEHUS! WIM CUCTEMBI JIBYX
YPaBHEHUH € JBYMs [1IEPEMEHHBIMU.

IIpoBomuTe mpocTelive HCCAEAOBAHUS YPAaBHEHHM W CUCTEM YpaBHEHHMI, B TOM 4YHCIE C NPUMEHEHUEM
rpaduyecKux MmpeAcTaBiIeHU (ycTaHaBINBaTh, UMEET JIM YPaBHEHHE WIINM CHCTEMa YpaBHEHHH PELICHUs, €CIIM UMEET, TO
CKOJIBKO, U TIP.).

Pemars nuHeliHbIe HEpABEHCTBA, KBaIpaTHbIE HEPABEHCTBA;

—n300pakaTh pelIeHre HepPaBeHCTB Ha YMCIOBOM MPSIMOH,

— 3aMUCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Pemare cucteMbl TMHEHHBIX HEPABCHCTB, CUCTCMbI HEPABCHCTB, BKIIIOYAIOIINE KBAAPATHOC HEPABCHCTBO,

—M300pakaTh PEIICHUE CHCTEMBI HEPABCHCTB Ha YHCIOBOH MPSIMOiA,



— 3aMUCHIBATH PEMIEHHE C TOMOMILK) CUMBOJIOB.
HMcnonb30BaTh HEPABEHCTBA NPU PEIIEHUH PA3JINYHbBIX 347134,
PacniosHaBath (YHKIMM W3Y4EHHBIX BHAOB. [[0Ka3bIBATL CXEMATUUYECKH PACTIOJIOKEHHE HA TUIOCKOCTH rPaUKOB
byHKUME BUA:
k
y=kx,y=kx+by=-,y= ax? + bx + ¢,y =x3, y =+/x, y= [X| B 3aBucHMOCTH OT KOA()PHIIHEHTOB, OMICHIBATH

cBOIiCTBa (DYHKIIHIA

Crpouts M M300paxkaTh CXeMaTHYeCKH TpaduKu KBaJApaTHYHBIX (YHKIMH, OMHMCHIBATH CBOWCTBA KBAJPAaTHUHBIX
¢byHKIMi 10 ¥X rpadukam.

PacrioznaBath kBagpaTtmuHylo (yHKOMIO 1Mo (opmyie, TPUBOAWTH HPUMEPHl KBAIPATUYHBIX (QYHKIUH U3
peanbHOM )KU3HY, PU3UKH, TEOMETPHUH.

Apugpmemuueckan u zeomempuueckas npozpeccuu

PacriozHaBath apu(MeTHUECKYIO ¥ TEOMETPHUYECKYIO IIPOTPECCHH ITPU Pa3HbIX criocolax 3aJaHusl.

BBINOMHATE BBIYMCIEHUS C HUCMONb30BaHWEM (opmyn N-oro  wieHa apu(METHYECKOH M TeOMETPUYECKON
MPOrpeccuil, CyMMBbI IEPBBIX N UIEHOB.

M306pakaTs 4IeHbI MOCIEI0BATEIBHOCTH TOUKAMU Ha KOOPANHATHO MIIOCKOCTH.

PemaTp 3a7a4m, CBsI3aHHBIC C YHCIOBBIMH IOCIIEIOBATEIFHOCTAME, B TOM YHCIE 33Ja4H U3 PealbHON JKU3HH (C
HCIOJIb30BAHUEM KaJIbKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHIA).

IINIAHUPYEMBIE TIPEAMETHBIE PE3YJIbTATBI OCBOEHUSA KYPCA «'EOMETPUN»

OcBocHue y4eOHOTO Kypca «['eoMeTpus» Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs JIOJDKHO OOCCIICYMBATH
JIOCTHKEHHUE CIIEAYIOMINX MTPEAMETHBIX 00pPa30BaTEIbHbBIX PE3YIbTATOB!

7 knacc

PacriozHaBaTh M3y4eHHBIE I'€OMETPUYECKHE (DUTYpBI, ONPEIEIsITh HUX B3aUMHOE pACIOJIOKEHHE, H300pakaTh
TeOMETPUYECKHE (HUTYpPHI; BBIMOJHATE YEPTEKH IO YCIOBHIO 3a1add. V3MepsATh JIWHEHHBIC W YIJIOBHIC BEIWYMHBI.
Pemats 3aJa4r Ha BbIYUCICHUC MJIMH OTPE3KOB U BEJIMYNUH YI'JIOB.

Jenate TpyOyro OIEHKY JIMHEWHBIX W YITIOBBIX BEJMYMH IPEIMETOB B PEabHOM JKU3HM, Pa3MEpOB MPHPOIHBIX
00bekToB. Pa3nmuuars pazmepsl 3THX 0OBEKTOB 10 TOPSKY BEJIHYHHBI.

CTpouTh YepTEKH K TEOMETPUIECCKUM 3aJaUaM.

[Tonp30BaThCsl PU3HAKAMH PABEHCTBA TPEYrOJBHUKOB, MCHOJIB30BAaTh MPU3HAKM M CBOMCTBA paBHOOEIPEHHBIX
TPEYrOJALHUKOB IIPH PEIIEHUN 3a1a4.

[TpoBOIMTH pacCyXJICHUS C HCIOIb30BaHNEM T'€OMETPHUECKUX TEOPEM.

ITonb3oBaThCs MpU3HAKAMM PABEHCTBA IPSAMOYIOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM MEIUaHbl, IIPOBEIEHHOU K
THIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHNKA, B PEIICHUN T€OMETPUUYECKUX 3a/1ad.

OmnpenensaTs NMapajuleIbHOCTh MPSIMBIX C ITOMOIIBIO YIJIOB, KOTOpble 00pa3zyeT ¢ HMMH cekymias. OnpenemnsTsb
[apajlyIeIbHOCTh MPSMBIX C IIOMOLLBIO PABEHCTBA PACCTOSIHUM OT TOUEK OJHOM IPSMOM 10 TOUEK JAPYroi MpsMOM.

Pemate 3a7aun Ha KieT4aTo Oymare.

HpOBOIII/ITB BBIYMCIICHUA M HaAXOJHUThb YHCIOBBIC U 6yKBeHHBIe 3HAUYCHUA YIJIOB B I'€COMETPUUYCCKHX 3ajjadyax C
UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB M MHOTOYTOJIbHHKOB, CBOHCTB YIJIOB, 0OpPa30BaHHBIX IIPH MEpEeCceUCHUN
JIBYX [apaJUIeJIbHBIX IPSMBIX CeKyllleld. PemaTs npakTuyeckue 3ajauu Ha HaX0KIEHUE YIJIOB.

Brnaners MOHATHEM T€OMETPUYECKOTO MECTa TOUYEK. YMETh OINpPENeisTh OHCCEKTPHCY yrila W CEepeAnHHBIA
MEePIEeHANKYIISP K OTPE3Ky Kak FeOMETPUUECKUE MECTa TOUeK.

@opMynupoBaTh OINpPENEICHUs] OKPYKHOCTH W Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH, IIOJIb30BaThCS HX
cBOIiCTBaMU. YMETh IPUMEHSTh 3TU CBONCTBA MIPU PEIICHUU 3a/1a4.

Biiagers NOHATHEM ONKCAHHOW OKOJIO TPEYrOJbHUKA OKPYXKHOCTH, YMETh HaxoAuTb €€ 1eHTp. Ilosb3oBarbes
(axkTamu, 9TO OMCCEKTPHUCHI YIIIOB TPEYroJbHUKA IEPECEKAIOTCSl B OJHOW TOYKE, YTO CEpeIMHHBIC MEPICHIUKYISPEI K
CTOpPOHAM TPEYroJIbHUKA MIEPECEKaIOTCs B OHOM TOUKE.

Biianets noHsTHEM KacaTeabHOU K OKPYKHOCTH, ITOJIB30BATHCSI TEOPEMOU O NEPIEHIUKYISIPHOCTH KacaTENbHON U
panuyca, IpoBEIEHHOTO K TOUKE KaCaHUS.

ITonp30BaThCS MPOCTEHIINMU T€OMETPUIECKUMU HEPABEHCTBAMHU, TIOHUMATh UX MPAKTHYECKUI CMBICIT.

IIpoBOANTE OCHOBHBIE TEOMETPUUYECKHE NOCTPOEHUS C TOMOIIBIO IUPKYIIS U THHENHKU.

8 kaace

Pacno3naBaTh OCHOBHBIE BHUJIbl YETHIPEXYTOJbHUKOB, X JIEMEHTHI, [I0Jb30BAThCs UX CBONCTBAMU NIPU PELICHUU
TeOMETPUYECKUX 3aa4.

[TpuMeHATh CBOWCTBA TOUKHM TIEPECCUCHNST MEMAH TPEYrobHIUKa (IIEHTpa Macc) B PEIICHNH 3a/1ad.

Bnaners mnonsTHeM cpeaHEN JMHUM TPEYroJibHUKa W Tpameluy, MNPUMEHSATh HX CBOICTBA MNpH pELUICHUU
reoMerpuueckux 3anad. Ilonb3oBaTbest Teopemont daneca U TEOPEMON O IPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSITh UX
JUISl pEeLCHHs] IPAKTUYECKUX 3a/]1au.

[TpumeHATh MpU3HAKK NOA0OUS TPEYrOILHUKOB B PELICHUHN T€OMETPHUECKHX 33/1a4.

[Tonmp3oBaTtbest Teopemoit Ilmdaropa Juis pemieHHs TEOMETPHUYECKMX W MpakTHYeckuX 3amad. CTpouTsb
MAaTeMaTU4YCCKyr0 MOJCJIbL B MPAKTUYCCKUX 3ajladyaX, CaMOCTOATCIIBHO ACJIaThb qepTénc U HaXOJUTb COOTBETCTBYIOIIHC
JUTIHBI.

Brnanets noHATHAMU CHHYCA, KOCUHYCA U TaHTE€HCA OCTPOTO yriia MPSMOYTrOJIbHOIo TpeyroibHuka. [Tomp3oBaTbes
STUMHU MOHATHAMH JUISl PEIICHUS IPAKTHUECKUX 3a71ad.

Bbruucste (pa3iudHBIME CIIOCOOaMM) TIOIAAb TPEYTOJbHUKA U IO MHOTOYTOJBHBIX (GUryp (MOIB3YysCh,
r7ie He0OX0 MO, KaIbKyIATOpoM). I[pUMEHSTh NOTydeHHBIC YMEHHS B PAKTUYECKUX 3aadax.

BnaneTs NOHATUSMHM BIOMCAHHOTO U LEHTPAJIBHOIO YIja, MCHOJIB30BaTh TEOPEMBl O BIHCAHHBIX YIiax, yrjiax



MEXK]y XOpJaMHu (CEKYIIUMH) U YTIIe MEKIY KacaTeIbHOW U XOPAOH MPH PEIICHUN T€OMETPUYCCKHX 3a/1ay.

BrnameTs MOHSATHEM ONMMCAHHOTO YETHIPEXYTONBHHUKA, MPUMEHSITh CBOMCTBA OMMCAHHOTO YETHIPEXYTOJBHHUKA IPU
pelieHnu 3aaau

[IpuMeHATh MOTy4eHHBIE 3HAHUS Ha MIPAKTUKE — CTPOUTH MaTeMaTHUECKHE MOJICNN IS 3a/1a4 PEaIbHON JKU3HU U
MIPOBOJIUTH COOTBETCTBYIOIINE BBHIYHCICHHUS C MIPUMEHEHUEM TIO00HS U TPUTOHOMETPHH (TIONB3YSCh, IIe HEOOXOIMMO,
KaITbKYJISATOPOM).

9 knace

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX VIJIOB, HAXOMUTh C KX IIOMOIIBIO Pa3IMYHBIC 3JICMEHTHI
MIPSIMOYTOJIFHOTO TPEYTOJIbHUKA («pEIIeHUe MPSIMOYTOIBHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMOIIBIO KaJIbKYIATOPA)
JUTMHBI U YTIIBI U1 He TaOJMMYHBIX 3HAYCHUN.

TTonw3oBaThes (I)OpMyHaMI/I MMPUBEACHNUA U OCHOBHBIM TPUTOHOMETPUUCCKHUM TOXACCTBOM [UIA HAXOXKICHUA
COOTHOIICHUH MEXIy TPUTOHOMETPUICCKAMU BEITMINHAMH.

Hcnonb3oBaTh TCOPEMbI CHUHYCOB U KOCHUHYCOB JJId HaXOXACHUA Ppas3IMYHbIX OJJICMCHTOB TpPCYTrOJbHHUKA
(«pemIeHne TPeYTroIbHUKOBY), IPIAMEHATH WX MIPH PEIICHUN TeOMETPUICCKUX 3a 1.

Brnamets mOHATHSIME TTPeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX IEMEHTOB MOOOHBIX ¢uryp. [lob3oBaThcs
CBOIICTBaMH TONOOWSA TPOU3BOJIBHBIX (PUTYP, YMETh BBIUMCIATH JIMHBI M HAXOOUTH YIJIBI y TOMOOHBIX (HTYP.
[IpuMeHATH CBOIICTBA MOMOOHS B MPAKTHUYCCKUX 3a/1a4aX. YMETh IPUBOJUTH IPUMEPHI ITOJOOHBIX (PUTYpP B OKPYKAIOIIEM
MHpE.

[Tomb30BaThcs TEOpeMaMU O TPOU3BEICHUU OTPE3KOB XOpI, O TPOM3BEICHHH OTPE3KOB CEKYIIUX, O KBaapare
KacaTeJbHOM.

[Tosb30BaThCA BEKTOpPAMH, MOHUMATh MX T'C€OMETPHUCCKHA M (DM3WYECKUH CMBICH, MPUMEHSATh UX B PEUICHUU
FCOMETPUYCCKUX U (PU3UUCCKUX 3a1a4. [IpUMEHSTh CKaISIpHOE POU3BEICHUE BEKTOPOB JJIsl HAXOXKICHHSI [UTUH U YTJIOB.

[Tosb30BaThCA METOJOM KOOPAMHAT HA TNIOCKOCTH, TMPHUMEHATH €T0 B PEIICHUH TE€OMETPUUICCKUX U MPAKTHYECKIX
3az1ad.

Bilagets NOHATUSAMU IPaBUJILHOTO MHOTOYIOJIBHUKA, JJIMHBI OKPYKHOCTH, AJIMHBI JYT'H OKPYKHOCTH U PaJluaHHOU
MEpHI yIiia, yMETh BRIYHCIITH TUIOMIAb KPyra U ero 9acTei. [[puMeHsITh oTydeHHbIC YMEHHS B IPAKTHIECKUX 3a1a49ax.

HaxoauTe ocu (WK IIEHTPBI) CAMMETPHH QUTYp, IPUMEHSTh JBHKCHHUS TUIOCKOCTH B IPOCTEHIIINX CITydasiX.

[IpuMeHATh MOTydeHHBIC 3HAHUS Ha MTPAKTHKE — CTPOUTH MaTeMaTHYSCKIE MOJICIH IS 3a/1a9 PeaThbHOMN JKU3HU U
MIPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHHS C IPUMEHEHUEM TI0JI00US X TPUTOHOMETPUICCKUX (DYHKIMIA (IIOJB3YsCh, TJC
HE00X0AUMO, KaTbKYIATOPOM).

INJIAHUPYEMBIE TPEJMETHBIE PE3YJBbTATBI OCBOEHUS KYPCA «BEPOSTHOCTHh H
CTATUCTHUKA»

[IpenMmeTHBIC pe3yIbTaTHl OCBOCHHUSA Kypca «BeposSTHOCTP M CTaTHCTHKa» B 7—9 Kiaccax XapaKTepU3YIOTCS
CIeNYIOIINMH YMEHHUSIMHU.

7 ky1acc

Yurath uH(MOpPMAIIHIO, MPEJCTABICHHYIO B Ta0JMIAX, HA JUarpaMMax; HpPEACTaBJIATh JaHHBIC B BUJC TAOJMII,
CTPOUTH AMArpaMMBI (CTOJIOMKOBBIE (CTOI0YATHIC) M KPYTOBbIE) TI0 MacCHBaM 3HAYCHUH.

OnwuceIBaTh ¥ MHTCPIPETUPOBATh PEaTbHBIC YUCIOBBIC JaHHBIC, MPEICTABICHHBIC B TaONWIAX, HA JHarpaMmax,
rpadukax.

Hcnonp3oBath Ui OMHCAaHUS JAaHHBIX CTATHCTHYCCKHE XapaKTEPHCTHKHU: CpefHee apu(MeTHUecKoe, MeAnaHa,
Hau6om>mee 1 HAUMCHbUICC 3HAUCHU S, pa3Max.

WNmerp mpencraBieHWe O CIAyYalHOW W3MEHYMBOCTH HAa TIPHUMeEpax IeH, (HU3UYECKUX BEIHYHH,
AHTPOIMOMETPUYECKUX JAHHBIX; UMETh MPEJCTABIEHUE O CTATUCTUUYECKON YCTOMUMBOCTH.

8 kyace

W3Brmekath W TpeoOpa3oBeIBaTh HHGOPMAIMIO, IPEACTABICHHYIO B BHIC TaONHI, auarpamM, TpaguKoB;
MIPECTaBIATh JaHHBIE B BHJIE TaOJHII, TUarpamMmm, rpauKos.

OnwuceIBaTh TaHHBIE C TIOMOIIBIO CTATUCTUYCCKUAX TOKa3aTelel: CpeTHUX 3HAUYCHUIA U Mep paccenBaHUs (pa3Max,
JIUCTIEPCUS U CTaHAAPTHOE OTKJIIOHEHHE).

HaxoanTe YacTOTBl YHMCIOBBIX 3HAUYEHHH W YaCTOTHI COOBITHH, B TOM YHCIE MO pe3ylbTaTaM H3MEPEHHU U
HAOJIOICHUIA.

HaxomuTh BepOsSTHOCTH CIyJalHBIX COOBITHH B OMBITaX, 3Has BEPOSITHOCTH AJIEMEHTAPHBIX COOBITHIA, B TOM
YHCJIC B OIBITAX C PABHOBO3MOKHBIMHE JIEMEHTAPHBIMH COOBITUSIMH.

Hcnonp30Bath rpaguyuecKre MOJIENHN: AEPEBO CIyIaliHOTO SKCIEPUMEHTA, THarpaMMBbl Diiepa, YuciIoBas mpsmast.

OmnepupoBaTh MOHATUSIMH: MHOXKECTBO, TIOMHOKECTBO; BBITIOHATE OTICPAIIH HaJl MHOXKECTBAMHU:

— 00beIMHCHHE, TIEPECCUCHHUE, IOTIOTHCHHE;

— MIEPEYHCISITH HIIEMEHTHI MHOYKECTB;

— IPUMEHSITH CBOMCTBAa MHOKECTB.

Vcnonp3oBath Tpaduueckoe MpPEACTaBICHHE MHOKECTB M CBA3EH MEXIy HHMH /ISl OMHCAHHS MPOLECCOB U
SIBIICHUI, B TOM YHUCJIC TP PEIICHUHN 33124 U3 PYTUX YICOHBIX MPEIMETOB U KYPCOB.

9 kJacc

W3BrekaTh W MpeoOpa3oBbIBaTh HH(POPMAIHMIO, MPEICTABICHHYIO B pPa3IMYHBIX HCTOYHHKAX B BUAC TAOIMII,
Juarpamm, Fpa(l)I/IKOB; NpeACTaBJIATL JAaHHBIC B BUIEC Ta6J'lI/lLI, JAuarpamm, Fpa(bI/IKOB. Pematn 3aJa4u OpraHn30BaHHbIM
mepedopoM BapHaHTOB, a TAKKE C UCTIOIH30BaHUEM KOMOWHATOPHBIX IIPABHII H METOIOB.

Hcnonb3oBath onucaTelbHble XapaKTEPUCTUKU JJIsi MACCUBOB YUCIIOBBIX IAHHBIX, B TOM YKCJIE CPEIHHUE 3HAUCHUS
1 MEpBI PaCCEHBAHUS.



Haxoaute 4acToThl 3HaYeHWI W YACTOTHI COOBITHS, B TOM YHCIE MOJB3YACh pE3ylbTaTaMH IPOBEAEHHBIX
M3MEpeHUH 1 HaOIIOICHUH.

HaxoauTpe BEpOSTHOCTH CITy4aifHBIX COOBITHI B M3YUSHHBIX OIIBITAX, B TOM YHCIIC B ONBITAX C PABHOBO3MOXKHBIMH
3IIEMEHTAPHBIMU COOBITHSAMM, B CEPUAX UCIIBITAaHUI JI0 TIEPBOTO YCIeXa, B CEpUsIX UCTIBITaHUK bepHym.

VimeTph npencTaBieHue O CITy4aifHOH BEIMYMHE U O PACIIPE/ICIICHUH BEPOSTHOCTEHA.

HmeTh npejcTaBlieHne 0 3aKOHE OOJIBIINX YUCEN KaK O MPOSBICHUN 3aKOHOMEPHOCTH B CITy4aiHOW M3MEHYNBOCTH

1 O POJIM 3aKOHA OOJBIINX YUCEN B IIPUPOJIE 1 OOIIECTBE.

TEMATHUYEKOE IINTAHUPOBAHUE
MATEMATHKA
S KJIACC, 175 YACOB

YHCITA ¥ IIKAJIBI
(20 9)

cuucnenus. Pan HaTypambHBIX
uncen. HaTypanbHblil psaa.
Yucno 0. HarypansHble yucna
Ha KOOPJIAUHATHOUN NPSIMOH.
.OTpe3oK, ATMHA OTpe3Ka.
[TnockocTs, npsiMast, JIyd.
[ITkana, KOOPAUHATHBIN JTy4.
CpaBHEHHE HATYpaTbHBIX
YHCell.

TemaTnueckuii OcHoBHOe coxep:kaHue OcHOBHBIE BH/bI [1eITeJbHOCTH 00yYarOLMXCS
0s10K/pazne
Harypanbnslie JHecaruunas cucrema OnuckIBaTH CBOICTBA HATypaJIbHBIX YKcel. BepHo

HCIO0JIb30BATh B Pe4H TEPMHUHBL: 1M (pa, YKiCI0, Ha3bIBaTh
KJIacCHl, pa3psabl B 3alMCH HATYpaJIbHOTO YHCIA. (TPYNIoBasi,
(dpoHTaNbHAS, UHAWBUIYyaIbHAS)

YurtaTh M 3aNIMCHIBATH HATYPAIBHBIC YKCIIA, ONPeIesiTh
3HAYMMOCTb YHCJIa, CPABHMBATL U YIOPSA0YUBATH UX.
(dpoHTanbHAS, HHONBUIAYATbHAS). BBIMOJIHATH BEIYACICHUS
C HATypaJbHBIMU YUCJIaMU, BEIUUCIIATH 3HAUCHHS CTEIICHEH.
@D opMyJIHPOBATH CBOWCTBA apPH(PMETHICCKUX ACHCTBHUH,
3aIUChIBATh MX C IOMOLIbIO OYKB, IPE0Opa30BHIBAThH HA UX
OCHOBE YHCIIOBBIE BBIPA)KCHHS.

MopnennpoBaTh yCIOBHE 33/1adfl C TOMOIIBIO CXEM,
PHUCYHKOB, pEAIbHBIX IIPEIMETOB.

HccenenoBarb NpocTeINe YUCIOBbIE 3aKOHOMEPHOCTH,
MPOBOJIUTH YHCIIOBbIE IKCIIEPUMEHTHI.

AHAJIM3UPOBATh U OCMBICTUBATH TEKCT 33Ja4H,
nepedopMyJIHPOBATH YCIOBHE, H3BJIEKATh HEOOX0IUMYIO
uHdopmanmio. CTPOUTH JIOTUYECKYIO IETOYKY
paccyxJIeHUI; KpUTUYECKU OLEHUBATD IIOJy4EHHBIN OTBET;
OCYHIeCTBJIATH CAMOKOHTPOJIb, IPOBEPSIs OTBET Ha
COOTBETCTBHUE YCIIOBHIO

CroxeHue u
BBIYUTAHHE
HaTypaJbHbIX
qpcen

(33 1)

CroxxeHne HaTypaJIbHBIX
yncen. CBONCTBA CIOXKEHUSL.
Berunranue HaTypalbHBIX
yucel. YncioBrble 1 OyKBEHHBIE
BbIpaxeHusa. PopMyIbl.
VYpaBueHnue. Yrod,
o0o3HaueHue yrioB. Bupt
yrioB. MI3mepenue yrios.
MmuoroyrosnbHuku. PaBHbie
(Urypbl. TPEYrOJIBHUK U €TO
Byl [IpsmoyromsHuk. Och
CUMMETPHH (UTYPBI.

BBINOTHATH CIIOKEHUE U BRIYATAHHUE HATYPATBHBIX YHCEI.
BepHo Hcmob30BaTh B pe4H TEPMUHBL: CyMMa, CIaraeMoe,
Pa3sHOCTh, YMEHBIIIAEMOE, BEIYUTaeMOe. Y CTAHABJINBATH
B3aMMOCBSI3M MEXIY KOMITOHEHTaMH U PE3yNbTaToM, IpH
CJIO’)KEHWU U BBIYUTAHHU (TPYNIOBast, PpOHTAIbHAS,
WHIWBHTyaTbHAS

['paMMaTHYeCKH BEPHO YHTATDH YHCIOBBIE BEIPAKECHUS,
coJlep KaIue IeHCTBUS CIOKEHNS 1 BelunTaHus Pemats
IMPUMEPLI HA CJIOKCHUC W BBIYMTAHMEC MHOT'O3HAYHBIX YHCEIL. .
(dponTanbHAS, HHAWBHUIyATbHAS)

BsIBoauTH CBOMCTBA CiI0’KEHMS M BEIYMTaHUs1. CKIIaIbIBaTh U
BbIYMUTATh HATYpaJbHBIC YHCJIa, UCIIOJIb3Ys CBOICTBa
CJIOKCHUS ¥ BRIYUTAHUS (TpyHmoBasi, GpoHTAIbHAS,
VHIIMBHyalIbHAsS

Pematnb 3amayn.

3anuchIBaTh CBOWCTBA CIIOKEHUS U BBIUUTAHUS
HaTypaJbHBIX YHACEI C TIOMOIIbI0 OyKB, MPeoOpa3oBbIBATh H
HCIOJIB30BATh HX IS pallMOHAIM3alUH THCEMEHHBIX U
YCTHBIX BBIP2KEHHIA, COCTABIATH OYKBEHHbBIE BHIPAIKESHUSI 110
YCIIOBHIO 3a/1a4.

BepHo Hcnob30BaTh B pedr TEPMUHBI: YpaBHEHHE, KOPEHb
ypaBHeHUs. Pemiath npocreiiiive ypaBHEHUSI HA OCHOBE
3aBHCHMOCTEH MEX 1y KOMIIOHEHTaMH apU(METHYECKUX
NEWCTBHUI.

Pemats ypaBHeHHMs, 3a/1a4H, C TIOMOIIbIO YpaBHEHHUH.
BuInosHATH nepebop Bcex BO3MOKHBIX BAPHAHTOB LIS
repecyera 0OBEKTOB MM KOMOWHANWH, BBIIEIATH
KOM6I/IHaLII/lI/I, OTBCYANOMIME 3aJaHHbBIM YCJIOBHUAM.
MopemmpoBaTh YCIOBHE 33Ja9l C TIOMOIIBIO CXEM,
PHUCYHKOB, peaIbHBIX IIPEIMETOB.

AJICKBaTHO OLIEHMBATh IPABIIILHOCTH MM OIIMOOYHOCTD




BBITIOJTHEHUSI IOCTABJICHHOM 3a/1a4uf, ee 00bEKTHBHYIO
TPYIHOCTb U COOCTBEHHBIE BOBMOXKHOCTH €€ PELICHHS.
BriaeaaThb xapakTepHbIe CBOICTBA B H3yJaeMBbIX OOBEKTaX;
BBINOJIHATH JEHCTBUS B COOTBETCTBUH C HMEIOLITHMCS
AJITOPUTMOM.

OcyuecTBAsATh BBIOOP Hanboee 3 HeKTHBHBIX CIIOCOOOB
pelIeHus 3a4a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHI;
COOTHOCHTD YCIIOBHE 33124 C UMCIOLIMMHCS MOACIIAMH
BBIOMPATH HEOOXOIMMYIO MOJEIb.

VYMHOXKEHHE 1
JIeJIeHuE
HATypaIbHbBIX
yucesn

(37 u)

YMHOXEHUE.
IlepemectuTennbHOE CBOMCTBO
ymHOkeHUs. CoyeTaTeNbHOC H
pacrpeienuTeabHOe CBOMCTBA
YMHOKCHUS. NeneHue. Jlenenue
¢ octatkoM. CTeneHb yuca.
ITimomans. [Tnomans
MPSIMOYTOJIBHUKA.
IIpssMOyrobHBI
mapasuienenunen. [lupamunaa.
O6BeM NpSAMOYTOJIHHOTO
rapajuieNenumnena.
KomOuHaTOpHbIE 33/1a4H.

BBINOTHATL yMHOKEHNE HAaTypaJIbHBIX uncel. BepHo
HCIO0JIb30BAThb B PEYX TEPMUHBI: IPOU3BEICHUE, MHOKHTEINb
®opMyJIHPOBATH NIEPEMECTUTENBHOE, COUETATENBHOE U
pacrpeenuTeIbHOEe CBOWCTBA YMHOKECHHUS HATYPAIbHBIX
YHCell, CBOMCTBA HYJISI M €ANHULIBI IPH YMHOXECHUH
I'pamMMaTH4ecKy BEpHO YHTATH YHCIIOBbIE U OyKBEHHbIE
BBIp@)KEHHMS, COJIEprKaIlie AeHCTBHE yMHOKeHNE. YNTaTh U
3amuCchbIBaTh OYKBEHHBIE BEIPAKCHNS, COCTABISITH
OYKBCHHBIC BBIPKEHHS 110 YCIOBHUSIM 337a4.

BbINOJHATH YMHOKEHHE HAaTYpaJIbHBIX YUcel. BeIuucasTh
YHCIIOBOE 3HaUYCHHE OYKBEHHOTO BBIPAYKEHUS NP 3aJaHHBIX
3HAYCHUAX OYKB

BbInoaHATH eeHne HaTypalbHbIX dncell. BepHo
HCIIONIB30BATh B PEYH TEPMUHBI: YACTHOE, IEIUMOE, JETTUTEIb.
®opMyJIHPOBATHL CBOWCTBA HYJS M €AMHUIIBI TIPU ICTICHUHU.
(rpymnmoBasi, GpoHTaIbHAS, WHAWBHIYaTIbHAS

OO0cy:kaaTh M BBIBOAMTH ITPABWII HAXOXKICHHS
HEH3BECTHOTO MHOXHUTEJIS, JETMMOT0 U JCTHTEN,
OTIpENIeTICHUH YnCIIa, KOTOPOE eNAT (Ha KOTOPOE AEIAT).
PemaTs mpocreiiue ypaBHEHMsI Ha OCHOBE 3aBUCHUMOCTEN
MEXTy KOMIOHEHTaMHU apUPMETHICCKUX ACHCTBHH.
I'pamMMaTH4ecKy BEpHO YHTATDH YHCIIOBBIE U OyKBEHHBIE
BBIPa)KEHHMS, COJEPrKaIe AeHCTBUE JIeTIeHne. 3aNnuchbIBaTh
CBOWCTBa YMHOKEHHS U JACICHHS HATypaIbHBIX YHCEI C
MOMOIIIBI0 OYKB, MPeo0pPa30BbIBATh HAa X OCHOBE YHCIIOBBIC
1 OyKBEHHBIE BBIPa)KCHUS U HCIIOIB30BATh MX VIS
panroHaIn3alu MMCbMCHHBIX U YCTHBIX BI)I‘IPICJ'IGHI/Iﬁ, JIISL
YIIPOIIEHNsI OYKBEHHBIX BBIPAKECHUH

YcTraHaBInBaTh B3aUMOCBS3H MEX/ly KOMIIOHEHTaMU U
PE3YIbTAaTOM IPHU YMHOXCHHUU U JICTICHUU, UCIIOJIB30BATh UX
JUIS HAXOKJEHUSI HEU3BECTHBIX KOMIIOHEHTOB JEHCTBUH C
YHUCJIOBBIMHU U 6yKBeHHI)IMI/I BBIpAXXCHUAMU.

PemaTh TekcTOBBIE 3a1a4N

BhINOTHATS JeleHre HaTypalbHbIX yncel. PemaTs
MpOCTENUIINE YpaBHEHHSI HA OCHOBE 3aBUCUMOCTEN MEXKIY
KOMIIOHEHTaMH apu(METHUECKUX AEHCTBUI.

OmnpeneasaThb 1e/b yIeOHON ESTENBHOCTH, OCYLIECTBIATh
TIOMCK CPEJICTBA €€ OCYIECTBICHHS, OCYIECTBIATH
CAMOKOHTPOJIb Pe3yabTaTOB COOCTBEHHOH ESTEIBHOCTH,
Pacno3HaBaTh JOTUYECKH HEKOPPEKTHBIC BHICKA3BIBAHNUS
OLICHUBATH pe3yibTaTa CBOEH NesSTeTbHOCTH.

TouHO U sicHO GOPMYJIMPOBATH CBOU MBICIIH B YCTHOH U
MHCbMEHHOW peuH, CIIOCOOHOCTh BOCIPUHUMATH
MAaTEMaTUYECKUX PACCYKICHUH, pEIICHUM.

OOBIKHOBEHHEIE
Jpobu
(18 gacom)

Hpo06s. IIpaBmiisHbBIE U
HEeNpaBUIbHEIEC IPOOH.
CpaBuenue apobeii. CioxeHue
¥ BEIYUTAHUE OOBIKHOBEHHBIX
npo6eit. CMenanHblie yuca.
Pemenne TekCTOBEIX 3a1a4,
coJiepKaIux ApoOH.
OCHOBHBIE 331241 Ha IPOOH.

Pacno3naBaTh Ha pHCYyHKaX, B OKPYXXAIOIIEM MHPE
reomMeTpuieckue GUrypsl, uMeromune Gopmy oKpyXHOCTH,
kpyra. IIpuBoauTH IpUMEp aHATIOTOB OKPYKHOCTH, KPyTra B
okpyxaromieM mupe. M300paxkaTh OKpYKHOCTD C
UCIIOJIb30BaHNEM LIUPKYJIs (TpyNoBast, (poHTAIbHAS,
WHAUBUyaJIbHAs

MopnenanpoBats B rpaduueckoii, npenmMeTHoi Gopme
TIOHATHS ¥ CBONCTBA, CBA3aHHBIE C MOHATHEM JI0JIH,
0OBIKHOBEHHOM JpoOu. BepHo mcmoabs30BaTh B peunt
TEPMUHBL: 00151, 00bIKHOGEHHAS OPOOb, YUCIUMENb U
3Hamenamend Opobu. I'paMMaTH4ECKH BEPHO YUTATH 3aIHCH
Jpo0eii U BEIpaKeHUH, coaepxKauiux 0ObIKHOBEHHbIE APOOH




H3006pakaTh OOBIKHOBEHHBIC APOOH HAa KOOPIMHATHOM JIyde.
CpaBHUBATBH OOBIKHOBEHHBIE IPOOH C IIOMOIIBIO
KOOPJIMHATHOTO JIy4a H, TOJIb3YsCh MPaBUIIOM.

Pematp TekcToBbIe 331a4M aprupMETHIECKUMHU CIIoco0aMu
H300pakaTs Ha KOOPAWHATHOM JIyde NPABUIIBHBIE U
HeTpaBHJIbHBIE 1poOu. BepHO HCEMOJIB30BATh TEPMUHBI
«IpaBUWIIbHAS» U «HENpPaBUIbHAs ApoOb. CpaBHUBATH
MIPaBUIIBHBIC U HEMPABIIbHBIEC APOOU C ENUHULIEH U APYT C
Apyrom

®opMyIMPOBATH M 3aIIMCHIBATH C IOMOIIBIO OYKB IIpaBHiIa
CIJIO’KCHHUS M BBIYUTAHUS JpoOei ¢ 0TMHAKOBBIMU
3HaMeHaTeJsIMU. BBINOJIHSATH CI0KEeHHE 1 BEIYUTAHUE
0OBIKHOBEHHBIX Po0eH ¢ 0AMHAKOBBIMH 3HAMEHATEIISIMH
Pemath TekcTOBBIE 33/1a4M apU(PMETHIECKUMH CIIOCOOaMH
BEIYHCIICHHH,

Hcnonp30BaTh S5KBUBAIEHTHBIC TIPEJICTABICHHS
0OBIKHOBEHHBIX ApoOeif. Mcrmonb30BaTh CBOMCTBO NEICHUS
CYMMBI Ha YHCJIO JUIS PAllHOHAIN3AIMN BHIYUCICHUH
(rpymmoBasi, GpOHTaNbHAS, HHIUBUIyaTbHAs)
MopeaunpoBaTth B rpadUdecKoil u npeaAMeTHOH popme
IIOHATHUA U CBOﬁCTBa, CBA3aHHBIC C IIOHATHEM CMCIIAHHOTO
yrcna. ['paMMaTHIecKH BEPHO YMTATh 3alIMCH BBIPAKECHHH,
COJIepIKaIUX CMEIIAHHBIE YUCTIa. BBIMOJIHATH ClIOKEHUE 1
BBIUYMTAaHUE CMEIIAHHBIX YHCEIL.

JlecsaTuaHbIe
Jpobu
(484acoB)

JlecsaTudaHas 3ammuch Qpooei.
CpaBHeHue npobeii. JleficTBus
C ACCATUYHBIMU I[pO651MI/I.
OxpyrieHne AeCATHIHBIX
npobeii. PerieHre TEKCTOBBIX
3amad, CoAep KaIIiX IpooH.
OcCHOBHBIE 3a/1a4¥ Ha JIPOOH.
Cpemnee apupmeTraecKoe.
CpemHee 3HAYCHUC BEIIMIHHEL.
IIponentsl. Haxoxnenue
MIPOLICHTOB OT YHUCIIA.
Hax0KJICHUE YHCIIa TI0 ero
MIPOLICHTAM.

3anucpIBaTh U YATATH ACCITUYHBIE IPOOH, TPEACTABIATH
0OBIKHOBEHHYIO APO0b B BHJIE JECATHYHON U HA0OOPOT.
HaspiBaTs 11e5y10 1 APOOHYIO YaCTH IECATUUHBIX APOOei
I'pammaTHyecky BEpPHO YMTATH 3alIHCU BBIPAKEHHUH,
COJIEPIKAIUX JIECATHYHbIE JPOOH. 3aMUChIBATH B BULIE
JECATHYHBIX Ipo0OeH 3HAUCHHS BEIMYHH, COICPIKAIINX
pa3IuuHble €IUHUIIBI U3MEPEHUI

CpaBHMBATH JECATUYHBIEC APOOH, a TAKKE 3HAUCHHS BEITHINH
pa3IUYHBIX €AWHUL] U3MEPEHUI.

IIpeacTaBasATh AeCATUYHON IpoOU B BUAE CYMMBI
pa3psAaHbIX cnaraeMbix. CKJIaAbIBATh M BHIYMTATh
JECSITUYHBIE APOOH.

. PacknaapIBaTh NeCATHIHBIE APOOU 1O pa3psiiaM.
3anmnceIBaTh IIePEeMECTUTENBHBIN U COUeTaTeIbHbIHN 3aKOHBI
CIIO’KEHUS TIPH TOMOIIX OYKB ¥ ITPOBEpKA UX MPHU 3aJaHHBIX
3HAYEHHUAX OYKBBI.

CocTaBasATh IJIaH BRINOJIHEHHS 33]a4, peliaTh IpoOIeMbl
TBOPYECKOT0 ¥ MOUCKOBOTO XapaKTepa

BepHo HcIo1b30BaTh B peYH TEPMUHBI: TPUOIMIKEHHOE
3HAYCHHE YHNCIIA C HETOCTATKOM (C U30BITKOM), OKPYTIIATh
JeCITHYHbIE APOOH 10 3aaHHOTO paspsiia

OKpyrasaTe gecatudnbie ApoOu. PemaTs TeKCTOBBIE 3a7a9u
apu(pMETHIECKUMH CII0COOaMH BBIUHMCIICHH,
AHAJM3UPOBATH U OCMBICIUBATDH TEKCT 3a/1a41, KPUTHUECKH
OLICHUBATH

Pemats TekcToBbIE 33/1a4M apu(PMETHIECKUMHU CrIoco0amMu
BBIYMCIICHU I

BbInosHATD JlefieHne IeCATHYHBIX Ipo0eii Ha HaTypaibHbIe
yrcna yroakoMm. IlpeacTaBiasTh 0OBIKHOBEHHBIE APOOH B
BHJIE AECSTUYHBIX C IIOMOIIBIO EJICHUS YHCIUTENS JpoOH Ha
€€ 3HaMEHaTellb

BoINOTHATH JeTeHne AecATHIHBIX Apobeit Ha 10; 100; 1000
u T.1. HaxonuThb 3HaueHUs OYKBEHHBIX BBIPAXKEHUH NPH
3aJIJaHHBIX 3HAYEHUAX IEPEMEHHON

Pemats ypaBHEHHMS C JECATHYHBIMHU JpOOSMHU

BbINOJIHATH YMHOXEHHE IECATUIHBIX APOOEH CTOIOMKOM.
BBINOTHATL NIPUKUIKY U OLIEHKY B XOJ1€ BBIYMCICHUI.
[IpaBUIBHO YHTATH U 3aMUCHIBATH BBIPAXKCHHUS,
coJiepKallue CI0KEHUE, BEBIUUTAHNE, YMHOKEHUE
JIECATUYHBIX IpoOeH U TOJTydeHHBIH OTBET.

BbINnoJIHATE YMHOXKEHHE ISCATHYHBIX Ipobeil Ha




HaTypaJbHBIC YUCIa B CTONONK. PemiaTe mpuMeps! B
HECKOJIBKO JICHCTBUI

BBINOTHATE YMHOKEHHUE JECATHIHBIX Ipooeit Ha 10;
100;1000 u T.1. HaxoauTs 3HaYCHUST OYKBEHHBIX BBIPAXKCHUIMA
MIPY 3aIaHHBIX 3HAYEHUSIX IEPEMEHHON CKOOKH
BBINOTHATH YMHOKEHHE JECATHIHBIX npobeit Ha 0,1; 0,01 u
T.71. McnoJib30BaTh MaTeMaTUYECKYIO TEPMUHOJIOTHIO TIPH
3aIKCH ¥ BHITIOJIHEHUH apu()PMETHIECKOTO TEHCTBHUS.
HaxoauTth 3HaueHHE BBIPAKEHUHN, IPUMEHSIS
MEPEMECTUTENBHOE U COUETATEIHPHOE CBOMCTBA YMHOKEHUS
Ynpowars BelpaXeHUs, HAXOAUTH 3HAYCHUS YUCIOBBIX U
OYKBEHHBIX BBIPAXCHUH, TPIMEHSS CBONHCTBA CIIOKEHUH,
YMHOYXCHUSI, BEIYUTAHHS.

Pemathb 3aaun Ha HaXOXKJIEHUE TUIOMIAN Y9acTKa U Ha
JIBIKEHUE

BeIBOIUTH IIpaBUIIa JCTICHUS JCCATUYIHON APOOH HA
JIECATUIHYIO 1po0b; BBIMOTHATH IeneHrne Ha JeCATHIHYIO
IpoOb yroakoM. Biaaaers TepMIHAME «ICITHMOCY,
«IIeTUTENb) U MPABUIIBHO YUTATh U 3aITUCHIBATH BBIPAXKEHUS,
coJlep KaIre HECKOJIBKO NeHCTBUH U CKOOKH

Boimmoansts geneuue Ha 0,1; 0,01 u T .1. HaxoguTh 3HaUYeHUs
YHCIIOBBIX ¥ OYKBEHHBIX BRIPAKCHHUH B HECKOJIBKO JIEHCTBUN
Pemath 3aj1auu Ha JBMKEHUC

Pemathb ypaBHEeHUS U 33/1a4 C IOMOILbIO YPaBHEHUM
HaxomuTthb cpeiHee apuMETHIECKOEC HECKOJIBKUX YHCEI
Pemiathb 3aaun Ha HAXOXKJIEHUE CPEIHUX 3HAYCHUH
PemaTs 3amaun Ha HaXOXKACHUE CPETHEH CKOPOCTH
JIBHOKCHUS

HaxoauTh 3Ha4YEHUS YHCIOBBIX BRIPOKEHHH C TIOMOIIBIO
MHKPOKAJIBKYJISITOPA MO aJlTOPUTMY.

OO0BACHATB, 9TO Takoe poueHT. IIpencTaBasaTh MPOLEHTHI
B IPOOSX U APOOH B MPOICHTAX

Pemathb 3aaun Ha HaX0XJIEHUE HEKOTOPOTO MIPOIIEHTA OT
JTAHHOW BEJTNIHHBI

Pemathb 3aaun Ha HAXOXKJIEHUE 1IEJIOTO 110 TaHHOMY
MIPOLICHTY

BbINoJHATH NPUKUIKY U OLEHKY B X0J1€ BEIYUCICHUI
IIpeacTaBasATh MPOLEHTHI B APOOIX U APOOH B MPOIICHTAX.
Pewatsb 3amaun Ha onpeaeneHue KOJUYecTBa MPOLEHTOB B
JIaHHOU BeJIMYMHE. BBINOJIHATH NPUKUIKY U OLIEHKY B XOJI€
BBIUMCIICHUN

Pematsb 3aaun Bcex BUAOB Ha NpOIeHTH. OOHAPY:KMBATH U
YCTPAHATD OIMIHOKH JIOTHYECKOTO (B XOJ€ PEeIIeHI) 1
apuMeTHIeCKOTO (B BRIYMCICHUH) XapaKTepa

IToBTOpeHue n
CHCTEMaTH3aLusI
yaeOHOTO
MaTepHuaia

(19 vacos)

[ToBTOpEHME OCHOBHBIX
TIOHATUHI U METOJIOB Kypca 5
Kiacca, 0000I1IeHre 3HaHUH

Borunciiare 3HaueHust BBIpAXKEHUM, COIEpIKaLIIX
HaTypalbHbIC YHCIa, 0OBIKHOBEHHBIE U ACCATHYHBIC APOOH,
BEITIOJTHATH PEOOPA30BAHMUS YHCEII. BBIOMPATh CIIOCO0
CpaBHCHUSA YHCEII, BBIqHCHeHHﬁ, IMPUMCEHATH CBOMCTBaA
apu(METHISCKIX NEHCTBHH IS paIlHOHATN3AITHH
BBIUMCJIEHUH. OCyIJ_leCTBJ'lHT]) CaAMOKOHTPOJIb BBIIMTOJIHAEMbBIX
JIECTBUI M CaMOIIPOBEPKY pe3yJibTaTa BbIUMCIIEHUI. Pemarp
3a/1a4¥ U3 peajbHOU KU3HHU, MPUMEHITH MATEMaTHYECKHE
3HAHUSA JJIS pelIeHus 3aja4 13 APYTUX y4eOHBIX MPEIMETOB.
Pemenue 3a1a4 pa3HpIMU crioco0amMu, CpaBHUBAHKE CIIOCOO0B
penIeHns 3a/1a4, BHIOMpaTh PAMOHAIBHBIN CITOCO0

6 KJIACC, 175

YACOB

TemaTuueckuii OcHOBHOE coJiep:kaHue OcHOBHBbIE BH/IbI [eSITEJILHOCTH 00yUaIOIMXCS
0J10K/paznen
1.JlenumocThb Jenurenu u KpaTHbIE. Dopmynuposamp onpeelieHUs] HOHATUN: JeTUTENb, KpaTHOE,
HaTypaJIbHbIX ITpuznaku nemumocty Ha 10, 2, | MPOCTOE YUCIIO, COCTABHOE YUCIIO, OOIIUH ACTUTEND,
qucenn 5, 3 u 9.IlpocThiec U COCTaBHBIC | HAWOOMBIINI OOIIWIA ACTUTETh, B3AUMHO IPOCTHIC YHCIA,
(17 q) qucia. pa3sio’keHue Ha oOliee KpaTHOE, HAaMMEHbLIee 001Iee KpaTHOE 1 NPU3HAKK

IIPOCTBIE MHOXHUTEIIN.

JIeIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.




Hanbonpmmii o0mmit
nenurelb. Hanmenslee oO1ee
KpaTHOE. AJITOPUTMBI
Haxoxaenust HOJl u HOK
gHce.

Onucvléamp TipaBUIIa HAXOXKACHUS HANOOJIBIIEr0 00IIero
nemurenst (HOJI), nanmensiero o6ero kpatHoro (HOK)
HECKOJIbKHX YHCell, Pa3JIOKEHHUs HATYpallbHOTO YKCIia Ha
MIPOCTHIE MHOKHUTEIN

2.O0BIKHOBEHHEIE
npobu
(38 9)

HecokpaTtumast 1po0b.
B3aumHo 06paTHbIie YncIa.
OCHOBHOE CBOMCTBO APOOH.
Coxparmienne apooet.
[IpuBenenue apodu Kk oOIIEMY
3HameHaremno. CpaBHEHHE
npobeii. CrioxxeHue u
BbIYMTaHHE POOEi C pa3HbIMU
3HaMEHATEISIMU. Y MHOKEHHE
npo6eii. Haxoxxaenue apodu ot
ymcna. B3anmaO 0OpaTHBIE
yucna. JlencHue apooei.
Haxoxnnenue uncia mo
3aJJaHHOMY 3HAYECHUIO €ro
npo6u. [IpeoGpazoBanue
0OBIKHOBEHHOH IpoOH B
necaTuunyro. beckoHeuHble
MEPUOJMUCCKUE ICCATHYHBIC
npobu. JlecsTuaHoe
npubImKeHne 0ObIKHOBEHHON
JpooH.

Dopmynuposeams onpeeICHUs TOHATUN:

HECOKpaTHMasi ApoOk, 0OIIHA 3HAMEHATENb AIBYX APOOEH,
B3aMMHO oOpaTHbIe uncna. Ilpumenams OCHOBHOE CBOHCTBO
Ipobu s cokpamienus apooeit. IIpusooums npodu k
HOBOMY 3HameHaremo. Cpagnueams 0ObIKHOBEHHBIE IpOOU.
Botnoanams apudmMerndeckue IeHCTBUS Hal
OOBIKHOBEHHBIMH JIPOOSMHU.

Haxooumps npo0b OT YUCIIa ¥ YUCIIO TI0 33JaHHOMY 3HAYEHHUIO
ero npobu. IIpeoopazoeviéams 0OBIKHOBCHHEIC TPOOH B
necsatudnbie. HaxomuTh ecITHIHOE PUOITHKCHIE
O0OBIKHOBEHHO IpoOu

AHAJTH3UPOBATH M OCMBICJIMBATH TCKCT 3a]1a4H,
nepedopMy/JIHpPOBATH yCIOBHE, M3BJIeKATh HEOOXOINMYIO
nHpopMarmo. CTPOUTH JIOTHIECKYFO LIEOYKY
paccyXIeHUI; KpUTUYECKH OLEeHMBATh [1OJyYEHHbIN OTBET;
OCYULIECTBJISATH CAMOKOHTPOJIb, IIPOBEPSS OTBET Ha
COOTBETCTBHE YCIOBHIO.

3. OTHOLIEHHUS U
MPOTOPIIUU
(28 1)

Otnomenus. [Iponopruu.
IIpouieHTHOE OTHOLIEHUE JBYX
yucen. [Ipsimast u oOpatHast
MPONOPLHUOHATIBHbIE
3aBUCHMOCTH. JleneHne uucia B
JTAHHOM OTHOILIEHUHU.
OxpyXHOCTb U Kpyr. JJnmnHa
okpyxHoctu. [Tnonans kpyra.
Hunuaap. Konyc. Hlap.
Huarpammel. CiyvaiiHble
coObITHs. BepositHocTh
CIIy4aifHOTO COOBITHS

®opMyJIHPOBATH OTIPEIETICHNUS TOHATHIA: OTHOLLICHHUE,
MPOTIOPIIHS, TPOIIEHTHOE OTHOILIEHHE IBYX YUCEN, IPSIMO
MIPOMOPLUUOHANBHEIE K 00PATHO MPOIOPLMOHABHBIE
BeJIMYMHBI. [IpUMEHSTH OCHOBHOE CBOMCTBO OTHOILICHUS U
OCHOBHOE CBOMCTBO NPONOpLHU. [IpHBOIUTS IPUMEPHI 1
OIIMCHIBATh CBOMCTBA BEINYMH, HAXOASIINXCS B IPIMOU U
00paTHO IPOTIOPIHNOHATBHEIX 3aBUCUMOCTAX. HaxomuTh
MIPOIICHTHOE OTHOIICHHE JIBYX uncen. JlennuTh yhcio Ha
MPOTOPIMOHANBHBIE YaCTH.

3anucpIBaTs C MIOMOIIBIO OYKB OCHOBHEIE CBOMCTBA IPOOH,
OTHOIICHHSI, TIPOTIOPLIUH.

AHATU3UPOBATH HHPOPMAIIHIO, IPEICTABICHHYIO B BHIE
CTOJIOUATHIX U KPYroBhIX quarpamM. [IpeacraBisTs
MH(OpPMAIIMIO B BUJE CTOJIOYATHIX U KPYTOBBIX AUArpamm
Buaerp MaTeMaTnuecKylo 3a/1auy B IpYruX JUCIUILUIMHAX, B
OKpY)KaloIleil )KU3HH. MOHUMATh M HCIO0JIL30BaTh PUCYHKH,
YEPTEeKH IS WILTIOCTPALIUH.

pacnosiaratb 0OObeKThl B COOTBETCTBHH C UX YUCIOBBIMU
XapaKTepUCTUKAMH; 1aBATh KAUYeCTBEHHBIC XapaKTePUCTUKH
00beKTaM B COOTBETCTBHHU C UX YUCIOBBIMHU 3HAUCHHUSAMHU.
BuiaBuraTh runoressl Ipy pelieHnH y4eOHbIX 3a1a4d 1
MOHMMATh HEOOXOAUMOCTh UX MPOBEPKH.

4. PanoHaJIbHBIC
Yyucia U ACHCTBUSA
HaJ HIMH

(70 u)

[MomoxuTensHbIC T
OTpHILIATEIIEHBIC YUCIIA.
Koopaunatnas npsamas. Llensie
YHCIIa. pallMOHAJIBHbIEC YHCTIA.
Mopaynb yucna. CpaBHEHHE
yncen. CrnoxeHue
panroHATBHBIX YHCEN.
CBoiicTBa CI0XKEHUS
panvoHATBHBIX YHCE.
BBEIYATAHWE PAITHOHATBHBIX
yyucell. Y MHOKEHUE
panroHATBHBIX YHCEI.
MEPEMECTUTENIBHOE U
COYETaTENIbHOE CBOMCTBA
YMHOKEHUS.
PacnpenenurenbHoe CBOHCTBO
YMHOKEHUS. JAeJICHUE

Dopmynuposams onpeneneHNs TTOHATHH:

B3aMMHO OOpaTHBIE YHCla, IPOOHBIE BHIPAKEHUS
Onucvigamsp TIpaBUIIa; YMHOKCHHMS HA HATYPAJIbHOE YHCIIO,
JIBYX Apo0Oei, HaX0XK/IeHHs APOOU OT YHCIIa M YHCIIa 10 ero
npobu

YMHOaTh po0b Ha HATYpaJIbHOE YUCIIO U APOOb Ha JApOOb,
npUMeHAmp PACTIPENCTUTEIIFHOE CBOHCTBO YMHOXEHUS MTPH
HAaXO0>KJICHUU 3HAUE€HUH BBIPAXXEHUH, 3anuceigamsp ucia
oOpaTHbIe ApOOU, HATYPATBHOMY YHCIY, CMEIIAHHOMY YHCILY,
6bINOJIHAMb JICTICHNE CMEIIaHHBIX YNCET, HAXOAUTDh APOoH
OT YKCJIa U YUCIIA TI0 ero Jpo0u

IIpuBOAUTH IPUMEPHI UCTIOIB30BAHHS TOIOKUTEIBHBIX U
OTpHULIATENBHBIX yncel. @OpMyIHPOBATH OINpeaeIeHHe
KoOpAMHATHOH mpsiMoii. CTPOMTH Ha KOOPIHMHATHON IPSAMON
TOUKY C 33JJaHHOM KOOPAUHATOM, ONIpeeNaTh KOOPAUHATY
TOYKH, OTMEYATh TOYKH C 3aJJaHHBIMU KOOpAWHATaMH Ha
TOPHU30HTAIBHBIX ¥ BEPTHKAIBHBIX MPSIMBIX,




pannoOHAIBHBIX YUCEI.
Pemenne ypaBuenuii. Pemenue
3a/1a4 C IOMOLLBIO YPABHEHUH.
MIepIEeHUKYISIPHBIE TTPSMBIE.
OceBas ¥ IIeHTpaIbHAS
cuMmMerpud. [lapaniensHbie
npsmeie. KoopaunatHas
IJI0CKOCTE. 'padukm.

HAXOAUTH YHCIIA TPOTUBOIOJIOKHBIE TAaHHBIM,

MOJYJIb TTOJIOKUTENIBHOTO, OTPULIATETIHHOTO YUCE,
CPaBHHMBATH IOJIOKUTEIIBHBIE K OTPULIATENILHBIE YU CIIA
OnuceIBaTh: AITOPUTM CIOXKEHUS YUCEN C IOMOIIBIO
KOOPAMHATHOM IIPSMOM, IPaBUJIA CIIOKEHUS OTPULIATENBHBIX
4Hcel U YUCEN C Pa3HBIMU 3HAKAMH.

BBINOTHATH CIIOKEHHE YHCEIl C TOMOIIBIO KOOPIUHATHOM
MIPSIMOH, CII0KEHHE OTPULATEIBHBIX YUCEI U YHCEN C
Pa3HBIMU 3HaKaMHU, BBIYUTATh U3 JAHHOTO YKCIIa IPyroe
YHCIIO.
®opMyJIHPOBATH OIIPEJECIIEHHS PAllMOHATBHBIX YUCEN
OnuceIBaTh MpaBWIa YMHOXKEHHUS ABYX YHCEI C pa3HBIMU
3HAKAMU U JIBYX OTPULATEIbHBIX YHCEI, IEICHUSL
OTPHUIIATEJILHOTO YKCIIa HAa OTPULIATETIbHOE U JICNIEHUS YuCel,
HMMEIOIINX pa3HbIe 3HAKU
BBINOTHATL: YMHOXKEHHE UYUCEN C Pa3HBIMU 3HaKaMU U
OTPHILIATENBHBIE YNCIIA, AEIEHUE OTPULATENBHOTO YHCIa Ha
OTPHULIATENIBHOE, AEIEHUE YUCEIl C Pa3HBIMHU 3HAKAMU.
IIpeacTaBiasTh pauroHAIBHOE YHCIIO B BUIE ACCITHYHON
Ipobu, b0 B BHIE IEPHOANIECCKOM Tpoou.

IIpuMeHATH CBOKCTBA ACHCTBUN C PALIMOHAIBHBIMY YUCIIAMU
TIpY HaXO0>KJIEHUH 3HAUYECHUI BBIPaXKEHUM

D opmMyJIHpPOBATH ONIPEETICHUS YHCIOBOTO KoadduimenTa
BBIPa)KCHUS, HOJOOHBIX ClIaraeMbIX

OnuceIBaTh W MPHMEHSTH ITPAaBUIIA PACKPBITHS CKOOOK,
ITOPUTM PELIEHUS JINHEHHBIX YPABHEHU,

YIPOLIATh BBIPAXKEHUS C IPUMEHEHNEM NPABHIT PACKPBITHS
CKOOOK, IPUBOJIUTH 1101I00HbIE CllaraeMble, perarh JIMHEHHbIE
YpaBHEHHS

@ opMyJIHPOBATS ONIPEENICHUS IEPIEHAUKYIAPHBIX U
MapaJIJIENIbHBIX MPSIMBIX, KOOPIAMHATHON IJIOCKOCTH, OCEH
abcIuce U OpAnHAT.

CTpouTs nepreHAnKysIpHbIE U TapajuIeIbHbIC IPIMBIC C
MTOMOIIBIO YEPTEKHOTO TPEYTONBHUKA U TPAHCIOPTUPA

H300pakaTh TOUKH C 33JaHHBIMH KOOpAMHATAMU Ha
KOOPIMHATHOU IIJIOCKOCTH.

OnpeneassTh KOOPAUHATH TOUKH ,CTPOUTD CTOJIOUATHIE
JIUarpaMMel, mpocteinme rpa¢puka OnpeaessiTeh el
y4eOHOH JIeSITeNEHOCTH, OCYIeCTBJATH ITONCK CPEJICTBA &
OCYILECTBIICHHUS,

OCYIIECTBJISITH CAMOKOHTPOJIb PE3YIbTATOB COOCTBEHHOMH
JeSITeIbHOCTH,

Pacno3HaBaTh JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS
OLICHUBATH PE3yNbTaTa CBOCH NESATEIbHOCTH.

IToBTOpeHue u

HOBTOpCHI/Ie OCHOBHBIX

BoIuuCasaTh 3HaUYCHUS BLIan(eHHﬁ, coacpiKaunx

CHUCTEMaTH3aIH TIOHATHH M METOAOB Kypca S U | HaTypallbHbIC, TIOJOKNATEIbHBIC, OTPUIATEIBHEIC,
yaeOHOTO 6 KIaccoB, 0000MICHNE 3HAHUK | paIlOHAIFHBIC YHCIIA, OOBIKHOBEHHBIE H ACCATHYHBIC APOOH,
Marepuana BBITIOJIHATH TIPe0Opa3oBaHus Yncel. BBIOMPATh CIIOCc00
(22 9) CpaBHEHHUS YHCET, BEIYUCICHIH, MPUMEHATh CBOHCTBA
apu(PMETHUYCCKUX NESHCTBUIA [T pallHOHAIN3AI[UH
BEIUUCIICHIH. OCylecTBISATh CAMOKOHTPOIb BBITIOTHICMBIX
JICUCTBHI M CAaMOIIPOBEPKY pe3ysibTaTa BeIYHCIeHUH. PemaTh
3a/1aui U3 PeaNbHOM )KU3HH, TPUMEHSATh MaTEMAaTHICeCKIE
3HaHMS JJIS pELIeHUs 33124 U3 APYTUX YIE€OHBIX IIPEAMETOB.
PemaTts 3ama4y pa3HeIMU CIOCOOaMH, CPABHMBAThH CIIOCOO0B
pelIeHus 3a/1a4, BHIOMPATh PallMOHATIBHEIA CI0co0.
AJITEBPA
7 KJIACC, 105 YACOB
TemaTnueckmii OcHoBHOe cofiepKaHue OcHOBHBIE BH/BI J1€ATEJIBLHOCTH 00y4aI0ONINXCST
0s10K/pazgen

1.JIuneiinoe
YpaBHEHHE C
OJTHOU

JInneliHOe ypaBHEHUE C OJTHOU
nepemeHHo#. Kopuu
JIMHENHOTO ypaBHEHHUSI.

Pacno3naBaTh 4HCIOBBIE BBIPAKEHUS U BBIPAKEHHS C
[IEPEMEHHBIMY, JTUHEIHbIE ypaBHeHUs. IIpuBoauTh
NpHUMePbI BEIPAXKECHUIN ¢ IEPEMEHHBIMH, JIMHEWHBIX




MIEpEMEHHON

(15 u)

[IpeoOpa3oBanye BBIpayKECHHIA:
NpUBENICHUE TT0JIOOHBIX
CJIaraeMbIX, pacKpbITHe
cko0ok. [lenbie BeIpaxkeHHs
Pemenue 3a1a4 ¢ moMoOIIIbIO
ypaBHEHHH. MaTeMaTHYECKas
MO/JIeJTb, AJITOPUTM PEIICHUS
TEKCTOBBIX 33/1a4.

ypaBHeHHNA. COCTABIATH BRIPAKCHUE C TEPEMEHHBIMH 10
YCIIOBHIO 3a/1aud. BeIOJIHATEL npeodpa3oBaHue
BBIPQXCHHI: TIPHBOJUTH IOJOOHEIE cIaraeMble, PacKphIBaTh
ckoOku. HaxoauTh 3HaYCHUE BRIPAXKCHUS C IEPEMCHHBIMU
IIPY 33JaHHBIX 3HAYEHUSIX [IEPEMEHHBIX.
KaaccudunupoBaTh areOpandecKue BRIPAKCHHUS.
OnuceIBaTh 1eJBIE BRIpOXKEHNUA. MoaeInpoBaTh YCIOBUE
3a7a4n ¢ nomouieio cxeM. MceaenoBarhb npocreimue
YHCJIOBBIE 3aKOHOMEPHOCTH, IPOBOJAUTH UUCIIOBHIE
SKCIIEPUMEHTBI.

HNHTepnpeTupoBaTH ypaBHEHUE KaK MaTEMATHUECKYIO
MOZEJIb PEAbHON CUTYaLUH.

MogeaupoBaTh yCIOBHUE 337a4d C IOMOLIBIO CXEM.
HMcenenoBarh IpocTEHIINE YUCIOBbIE 3aKOHOMEPHOCTH,
MPOBOJUTH YHUCIIOBBIE SKCIIEPUMEHTBHI.

HNHTepnpeTHpOBATH ypaBHEHUE KaK MAaTEMATHUECKYIO
MOJEJIb PEAJIBHOM CUTYallUU.

AHAJIN3MPOBATH M OCMBICJIMBATDH TEKCT 3a/1a4H,
nepedopMyJIMPOBATH YCIOBUE, H3BJIEKATh HEOOXOIUMYIO
nHpopMarmoo. CTPOUTH JIOTHIECKYIO IENOYKY
pacCyX/IeHUI; KpUTUYECKH OLEHMBATh [10JyYEHHbIH OTBET;
OCYILeCTBJISATh CAMOKOHTPOJIb, IIPOBEPSIS OTBET HA
COOTBETCTBHUE YCIOBHIO

AHATU3MPOBATH M OCMBICJIMBATH TEKCT 3a/1a4H,
nepegopMyJIHPOBATH YCIOBHE, H3BJIEKATh HEOOXOIMMYIO
uHdopmanmio. CTPOUTH JIOTUYECKYIO IETOYKY
paccyXJeHUl; KpUTUYECKH OLeHUBATH IIOJY4YEHHBII OTBET;
OCYHIeCTBJIATh CAMOKOHTPOJIb, IPOBEPSIS OTBET Ha
COOTBETCTBUE YCIOBHIO

2.1lensie

BBLIPAKEHUS
(52 1)

ToXIECTBEHHO paBHBIE
BBIPAKCHUS, TOKIECTBO,
TOXJCCTBEHHBIC
npeoOpa3oBanus. CTereHs,
OCHOBAaHHWE CTEIIECHH,
MOKa3aTellb CTEIIEHH, CBOMCTBO
BO3BCACHUSA B CTCIICHb
HEOTPHILATEFHOTO YHCIA,
CBOIICTBO BO3BEACHUS B
CTCIICHb OTpI/H_[aTeJ'lBHOFO
gucina.. Jloka3areabCTBo,
TeopeMa, OCHOBHOE CBOMCTBO
CTEIIEHH, CBOMCTBA CTCIICHU C
HATYpPAITbHBIM IMOKA3aTEIICM.
OpHOYJIEH, CTaHAAPTHEIA BU]
OJIHOWICHA, HyTb-00THOYIICH,
KO3 PHUIHEHT MHOTOUYICHA,
10I00HBIE OJHOYJICHBI,
CTETEHb OJHOYIEHA.
MHorousieH, 4iaeHbI
MHOTOYJICHA, JIBYYJICH,
TPEXWIEH, T0J00HbIE YICHBI
MHOTOYJICHA, TPUBCACHUE
MOIOOHBIX YJIEHOB
MHOTOYJIEHa, MHOTOUJICH
CTaHJapTHOTO BHJIA, CTETIEHb

MHOTOYWICHA, HYJIb-MHOT'O4JICH.

CroKeHne U BEIYUTaHHE
MHOTowIeHOB. [IpaBuio
YMHOKE€HHE MHOTOUWIEHA Ha
onHouseH. [IpaBuio
YMHOKEHHUSI MHOTOUJIEHA Ha
MHOTO4JIeH. Pa3noxkenue
MHOTOWIEHA Ha MHOKHUTEH,
BBIHECEHHE OOIIIETO
MHOYKHUTEIISI 38 CKOOKH. MeTo

®opMyJIHPOBATH ONpeaeJeHUsI: TOXKICCTBEHHO PaBHBIX
BBIPaKEHUH, TOXK/IECTBA, CTEIIEHH C HaTypaJIbHBIM
MOKa3aTeNeM, OJHOWICHA, CTETIEHH OJHOYIEHA, MHOTOWICHA,
CTENCeHN MHOTOYJICHA;

CBoiicTBa: CTENICHHU C HATYPAILHBIM [TOKa3aTelieM, 3HaKa
CTEICHN; IPABIJIA: JOKA3aTEILCTBA TOKAECTB, YMHOKEHHS
OJTHOYJICHA HAa MHOTOWIEH, YMHOXEHHUSI MHOTOUJICHOB.
Jloka3bIBaTh CBOMCTBA CTEIIEHEN C HATypaJIbHbIM
nokasatesyieM. 3aMCchIBATh H I0KA3BIBATh (POPMYJIBIL:
MPOU3BEJICHUSI CyMMBI M Pa3HOCTH KBaJ[PaTOB JIBYX
BBIp)XEHMH, KBaipaTa CyMMBI M KBajipaTa pa3HOCTH JIBYX
BBIPKEHUI1, CYMMBI KyOOB U pa3HOCTH KyOOB JIBYX
BbIpaKCHHH. BBINOJIHATH YMHOXXEHUE OJTHOUJICHOB U
BO3BEJICHUE OJTHOWICHA B cTelieHb. [IpHBOMTE OJJHOWIEH K
CTaH/JApPTHOMY BH[Y, OTIPEIENATh CTENCHb MHOTOWICHA.
IIpeodpa3zoBBIBATH MPOM3BEICHUE OTHOUICHA
MHOTOYJICHA; CyMMBI, Pa3HOCTH, TIPOU3BEICHHUS IBYX
MHOTOYJICHOB B MHOTOWICH. BBINMOJIHATH pa3ioskeHne
MHOTOUWICHAa Ha MHOXKUTEIH CIIOCOOOM BBIHECEHHMS O0LIETo
MHOJKHUTEIIS 32 CKOOKH, CIOCOOOM TPYNIIHPOBKH, IO
(opMynaM COKpalIeHHOT0 YMHOXEHUS U C IPUMEHEHHEM
HECKOJIBKHX c11oco00B. Mcnoib30BaTh yKa3aHHbIC
npeoOpa3oBaHus B POLIECCE PELICHHS YpaBHEHU,
JI0Ka3aTeIbCTBA YTBEPXKACHUH, PEIICHHS TEKCTOBBIX 3a/1a4.
MopnennpoBaTth yClIOBHE 33/1a4d C TIOMOIIBIO CXEM,.
AZIeKBaTHO OLEHUBAThb IIPABUILHOCTH WIIM OIIMOOYHOCTh
BBITTOJTHEHUS ITOCTABIICHHOH 3a/1a4ul, €€ 00bEKTHBHYIO
TPYIHOCTb U COOCTBEHHBIE BOBMOXKHOCTH €€ PELICHHSL.
Bb11ensTh XapakTepHbIE CBOWCTBA B H3Y4aEMBIX 00BEKTaX;
BBINOJIHATH JCHCTBUS B COOTBETCTBUH C UMEFOLITHMCS
JITOPUTMOM.

OcymecTBJISITH BEIOODP Hanboee 3pheKTUBHBIX CIIOCOO0B
pelieHus 3aa4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;
COOTHOCHTH YCJIOBHUE 3aJa4 C MIMEIOIIUMHUCS MOJICIISIMH U
BbIOMPATh HEOOXOAUMYIO MOJETb.

I[IpumeHsTh 1 Npeodpa3oBbIBATh (HOPMYIIBI VIS PEIICHHS




rpynnupoBku. PopmMyIibl
COKPAIIIEHHOTO YMHOCHHUSL.
IIpaBuio npousBeneHus
Pa3HOCTH M CYMMBI JBYX
BbIpaxkeHui. @opmyia
Pa3HOCTH KBaJPaToOB JIBYX
BbIpaxkeHui. @opmyna
KBaJ[paTa CyMMBI ABYX
BBIpaXeHHH, hopMyra
KBaZipaTa pa3HOCTHU JIBYX
BeIpaxkeHUH. [ToHbIN KBazpar,
BBIACJICHUC KBaJpara
nBywieHa. PopMmyiia CyMMBI
KyOOB JIBYX BBIPQ)KEHHH,
HETIOJIHBIN KBaJpaT pa3HOCTH,
(opmyna pazHOCTH KyDa IBYyX
BBIPa)KECHUH, HETIOIHBIN
KBaJ[paT CyMMbl. BeiHecenue
00111ero MHOXKUTEJISI 38 CKOOKY,
METOJ TPYIITUPOBKH, (HOPMYITEI
COKPAIIIEHHOTO YMHOKCHMSL

yueOHBIX 3amad,

3.dyHKIUU MaremaTnueckas MOJEIb, IIpuBoaMTHL NPUMeEPHI 3aBUCUMOCTEN MEKY BETUYUHAMH.

(129) He3aBHCUMasl IepeMeHHAs, Paznmmuate cpenu 3aBucHMOCTel PyHKIIMOHATBHBIE
3aBHCHMasl IepeMEHHas, 3aBHCHMOCTH.
GyHKIYS, QYHKIHOHAIBHAS OnuceIBaTh MOHATHSA: 3aBUCHMON 1 HE3aBUCHUMON
3aBHCHMOCTb, apI'yMEHT MepeMEHHbIX, PYHKIUH, apryMeHTa (GyHKIHHU; CHOCOOBI
¢byHKIIMH, 007aCTh 3aganus GyHkiun. opMyaInpoBaTh onipeneaeHus: 00nacTu
ompeneneHus HYHKIIH, ompeneneHus: GYHKINH, OONACTH 3HAYCHAN (YHKITHH,
3HavyeHue (pyHKINH, 001acTb rpaduka GYHKUNH, TUHEHHONW QYHKINH, TPIMON
3HaueHn? QpyHKIuH. CriocoObl | IPOTOPIHOHATRHOCTH. BHIUMCAATD 3HAUCHHS (DYHKIIUH TI0
3a1aHus QyHKIUH: 3aJJaHHOMY 3Ha4yeHuIo aprymeHnTa. CocTaBasTh TabInIbI
OTIMCATEeNBHBIH, C TIOMOIIHIO 3HaueHn? QyHKIuH. CTPOUTH TpaduK YHKIINH, 3aJaHHON
(dopmynbl, TabnuuHbld. ['paduk | Tabmnuno. Io rpaduky GyHKINH, SBISIOMIEHCS MOJETHIO
¢byukumu. Jlunaeitnas QyHKIUS, | pearbHOTrO Hpolecca, OnpeaeasiTh XapaKTepPUCTUKH ITOTO
rpaduk THHEHHON QyHKIHNH, nporecca. CTpouthb rpaduk TMHEHHON QYHKIINH U TIPIMON
npsiMast POTIOPIHMOHAIBHOCTh | MPONOPLUHOHATIBHOCTH. ONMHCHIBATH CBONCTBA 3THX

(dhyHKIHH.

4.CucteMsl YpaBHEHHE C IBYMsI IIpuBOAUTHL MPUMeEPBHI: YPaBHEHUS C ABYMS IIEPEMEHHBIMU:

JIMHEHHBIX NepeMEHHBIMH, peLIeHne JIMHEIHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMHU; CUCTEMBI

YpaBHEHHIA € ypaBHEHHS C IBYMsI JIBYX JINHEWHBIX YPaBHEHHUH C JAByMSI IEPEMEHHBIMH;

JIBYMSI MIepEMEHHBIMH, PEIIUThH peabHBIX MTPOIIECCOB, /Ul KOTOPBIX YpaBHEHHE C ABYMS

NepeMEeHHbIMU ypaBHEHHE, CBOICTBa NepeMEHHBIMU MM CHCTEMa YPAaBHEHUI C IBYyMsI

(19 9) YpaBHEHHS C IBYMSI MIEPEMEHHBIMH SIBIIAIOTCS MATEMAaTHUECKUMH MOJIEIISIMH.

NepeMEHHBIMH, TpapuK
ypaBHeHHs, TurniepOoia. Odmee
pellleHue ypaBHEHUH, cucTeMa
YpaBHEHHUH, CUCTEMA JIBYX
JIMHENHBIX YpaBHEHUN C ABYMS
MEePEMEHHBIMH, PEIICHUE
CHCTEMBI YPaBHEHUH C ABYMS
NepeMEHHBIMH, IpapUYeCKuil
METOJ PEIICHHS CHCTEMBI
YpaBHEHHUS C ABYMs
MIepPEMEHHBIMHU, KOJINIECTBO
peLIeHu CUCTEMBI ABYX
JIMHEWHBIX YPAaBHEHUM C IBYyMsI
TIepEMEHHBIMH.

MeTto noACTaHOBKH,
ITOPUTM PEIICHHUS CHCTEMBI
JBYX JIUHEWHBIX YpaBHEHHH ¢
JIBYMsI IEPEMEHHBIMHA METOJJOM
MO/ICTAHOBKH.

MeTton cnoxeHus, anropuTM
pELIEHUs] CUCTEMBI IBYX
JIMHENHBIX YPaBHEHUH C ABYMs

OnpenesiTh, SBISETCS JIU T1apa YUCEN PEHICHHEM JaHHOTO
YPaBHEHHS C IBYMSI IEPEMEHHBIMH;

®opMyTHPOBATS!

OnpenesieHus: pEeLICHUS yPaBHEHUS C IBYMsI IEPEMEHHbBIMH;
YTO 3HAYUT PELINTh YPaBHEHHE C IBYMsI IEPEMEHHBIMU;
rpaduka ypaBHEHHUs C ABYMs IIEPEMEHHBIMU; JIMHEHHOTO
YPaBHEHHS C IBYMSI IEPEMEHHBIMH; PEIICHHUS CHCTEMBI
YPaBHEHUH € ABYMs [IEPEMEHHBIMU;

CBoiicTBa ypaBHeHUH C IByMs IEpPEMEHHBIMH.
OnuceIBaTh: CBOWCTBA TpaduKa JMHEHHOTO YpaBHEHUS B
3aBHCHMOCTH OT 3HaYCHHUU K03 (HUIINEHTOB, TpadaecKuii
METO/ PEIIEHHs] CUCTEMBI IByX YPaBHEHHH C BYMS
HEPEMEHHBIMHU, METO/I TIOACTAHOBKH M METO/]I CIIO>KEHHS AT
pELICHNS CHCTEMBI IBYX JIMHEHHBIX YPaBHEHUH C ABYMS
MEPEMECHHBIMU.

CTpouTts rpaduK THHESHHOTO YPaBHEHUS C IBYMS
nepeMeHHbIMHU. PeraTh ccTeMbl IBYX JIMHEHHBIX YpaBHEHUH
C IByMSI IEPEMEHHBIMH.

Pemath TeKcTOBBIE 33/1a4H, B KOTOPBIX CHCTEMA JIBYX
JIMHENHBIX YPaBHEHUH € ABYMs NIEPEMEHHBIMU SBJLIETCA
MaTeMaTHYeCKONW MOJIENBIO peajlbHOTO Iporecca, 1
HHTEPIPETUPOBATE PE3YNHTAT PELICHHUS CUCTEMBI.




TIEPEMEHHBIMU METOJIOM
CJIOKEHUS. 3a/1aul, B KOTOPBIX
HCHOJIb3YIOT CHCTEMBI JABYX
JUHENWHBIX ypaBHEHUN C IByMs
NEPEMEHHBIMH KaK
MaTeMaTUYECKUE MOIETH
pEaJIbHBIX CUTYyaLUH.

BhInoHATH Npeodpa3oBaHue BEIPAKESHUN: IPUBOINUTH
NoJJ00HBIE cliaraeMble, pacKpbiBaTh ckoOku. Haxoauth
3HAYEHHE BBIPAKEHMS C TIEPEMEHHBIMU IIPH 33 JaHHBIX
3HAYEHUAX IEPEMEHHBIX

BBINOJHATL YMHOKEHHE OJTHOWIEHOB U BO3BEJIECHHE
oJHOuJIEHA B cTeneHb. IIpuBOAMTE OJHOUNIEH K
CTaHJapTHOMY BUIY, OIPEAEIATh CTEIeHbh MHOTOWIEHA.
IIpeodpa3zoBbIBATH TPOU3BEACHUE OTHOUICHA U
MHOTOUJIEHA; CYMMBI, Pa3HOCTH, IPOU3BENEHUS IBYX
MHOTOYJIEHOB B MHOTOYJIEH. BBINOJIHATE pasnoxeHune
MHOTOYJICHA HAa MHOKHUTEIN CIIOCOOOM BBIHECEHUS 00IIEro
MHOXHUTEJS 32 CKOOKH, CIIOCOO0M I'PYIITMPOBKH, O
(hopMynaM COKpaIeHHOTO YMHOXEHUS U C IPUMEHEHNEM
HECKOJIKUX CIIOCOOOB.

CTtpouts rpaguk THHEHHONW QYHKITUH U IPIMOH
MIPONOpIHOHATBEHOCTH. ONHUCBIBATH CBOIICTBA 3TUX
GhyHKINH.

Ctpouts rpaduk JIMHEHHOTO ypaBHEHUS C IBYMS
IepeMeHHbIMU. PelaTe cucTeMbl IByX JIMHEHHBIX YpPaBHEHUN
C IBYMsI IEPEMEHHBIMHU.

PemaTh TEeKCTOBBIE 3a7a4H, B KOTOPBIX CHCTEMA JBYX
JUHEHHBIX YPaBHEHUN C IBYMs NEPEMEHHBIMH SIBIAETCS
MaTeMaTU4eCKON MOJIENbIO PEalbHOTO Mpoliecca, 1
UHTEPIPETUPOBATH PE3YIbTAT PEUICHHS CUCTEMBL.

5.IloBTOpenue u
cucTeMaTH3anus
yueOHOro
Marepuaia

(79)

TloBTOpEHHE OCHOBHBIX
MTOHATHH B METOIOB Kypca 7
KJ1acca, 0000IIeHIe 3HAHMIA.

Bbi0upaTh, NPUMEHATD , OLEHUBATh CIIOCOOBI CPABHEHMUS
YHCell, BRIYUCIICHUH, TPe0Opa3oBaHMil BEIPAKECHHH, PELIEHUH
YpaBHEHUU.

OcymecTBIsATH CAMOKOHTPOJIb BBITIOJTHAEMBIX JICHCTBHN U
CaMOTIPOBEPKY Pe3yJIbTaTa BEIYUCIICHHI, IPE0Opa3oBaHuii,
noctpoeHuil. Pemarhb 3a1aun u3 peajbHOM KU3HH,
MIPUMEHATh MaTeMaTU4YeCKUe 3HaHUA JJIs pellleHus 3a/1a4 U3
JpYTuX y4eOHBIX IPEIMETOB.

Pemiath TekcTOBBIE 3a/1a4l, CPABHUBATH, BHIONPATH
CIOCOOBI penIeHus 3a/1auu.

8 KJIACC, 105

YACOB

TemaTuveckui OcHOBHOe coJep:kaHue OcHoOBHBbIE BHABI [eATEIbHOCTH 00yUYarOLINXCcs
0s10K/pazgen
1.ParmonansHbie | /IpoGHBIE BRIpaXKeHUs, Pacno3naBaTh 1enble palOHANbHBIC BEIPaXKSHUS, IPOOHBIE
BBIPaKCHUS panuOHaIbHbBIE BRIPAKEHUS, panuoHaIbHbIE BBIPAXKEHUS, TPHBOAUTD IPUMEPHI TAKUX
(44 9) JIOIYCTHUMbIE 3HAYEHUSI BbIpaXeHUH. DOpPMYJIMPOBATH ONpeAeTeHHs:

l'[epeMeHHBIX, paHI/IOHaHBHaSI
Ipo0b, HyJIeBOI MHOTOUJICH.
ToxecTBEHHO paBHbIE
BBIPKEHUS, TOKIECTBO,
OCHOBHOC CBOMCTBO
panroHaIbHON IpOoH,
COKpalleHue apoowu,
JIOIIOJTHUTEILHBIA MHOYKUTEb.
[paBuiio crokeHus
PAIMOHABHBIX IPpo0Oel ¢
OIMHAKOBBIMH 3HAMEHATEISIMH,
MPABUIIO BEIYMTAHUS
paIMoOHaIBHBIX Apobel ¢
OJUHAKOBBIMU 3HAMEHATEIISIMU.
CrnosxeHue panroHaIbHbIX
Ipobeit ¢ pa3HBIMHU
3HAMEHATEIISIMM, BEIYUTAHUE
paIMoOHAaIbHBIX Apobel ¢
Pa3HBIMU 3HAMCHATEIISIMH,
o01wmii 3HaMeHaTelb. [IpaBmiio
YMHOKEHUS PAIlHOHATBHBIX
Jpo0eii, MPaBIIO NeJICHHUS
paIFOHAFHBIX Jpo0eH,

PpauOHAJIIBHOT'O BEIPpAXKCHUSA, TOITYCTUMBIX 3HAYEHUH
TIepeMeHHOH, TOKIECTBEHHO PaBHBIX BEIPAKCHUH, TOXKICCTBA,
PaBHOCHUJIbHBIX ypaBHeHMfl, pallMOHAJIBHOI'O YpaBHCHUA,
CTETICHU C HYJIEBBIM ITOKa3aTelIeM, CTEIIEHH C [EJIBIM
OTPUIIATEIIEHBIM MOKA3aTeNIeM, CTAaHIAPTHOTO BHJIA YUCIIA,
00paTHO¥ IPOTIOPIIUOHATIBHOCTH;

CBOICTBAa: OCHOBHOE CBOHCTBO PallMOHANBEHOU Apo0H,
CBOMCTBA CTETEHU C IIeJIbIM MT0Ka3aTeieM, ypaBHEHUH,
¢byukimn y = K/X;

NMPaBWJIA: CJIOXKCHUS, BRIYATAHUS, YMHOXKCHHS, TCTCHUS
Ipobeit, Bo3BeIeHHE APOOH B CTETICHB;

YCIIOBHE PaBEHCTBA JPOOU HYITIO

Onucvleams rpaduyecKuii METO PEIICHUS YPaBHEHHI C
OJIHOM MEepEMEHHOM.

IIpumenams 0OCHOBHOE CBOMCTBO PAalIMOHALHOM Apo0H st
CoKpareHus u npeobdpaszoBanust apodeii. [IpuBoanTs npodu k
HOBOMY ( 001IeMy) 3HaMeHaTeo. HaxomuTe cyMmmy,
Pa3sHOCTh, MPOU3BEACHUE U YaCTHOE APoOeii. BhImomHATH
TOKJICCTBEHHBIE MPEOOPA30BAHMUS PAITUOHATBEHBIX
BBIPAKEHUI.

Pewamps ypaBHEHUS C IEPEeMEHHOH B 3HAMEHATe e Apo0u.
Ilpumenams CBONCTBA CTETIEHU C LIETBIM MOKA3aTeIEM ISt
peoOpa30BaHNUs BRIPAKCHH.




TIPaBHIIO BO3BEACHUS
paunoHabHOM Npodu B
CTCTICHB.

ToxnecTBeHHBIE
peoOpa3oBaHUs
paIMOHAEHBIX BEIPAKCHUH.
PaBHOCHIIBHEIE YpaBHCHUA.
CBoiicTBa PaBHOCHIILHBIX
ypaBHEHHH, YCIOBUE PaBEHCTBA
JpoOH HYITIO, aJTOPUTM
peuieHus ypaBHeHHi Buaa A/B,
rae A u B - MHOTOUJICHBI.
PammonansHOE ypaBHEHHE.
CrereHb ¢ 1ENbIM
OTPHUIIATEIEHBIM MIOKA3aTeNeM,
CTEIEeHb C HYJIEBbIM
nokazatenieM.. CTaHIapTHBIH
Bu[ yncia. OCHOBHOE
CBOMCTBO CTEIICHH, CBOMCTBA
CTETICHU C LETbIM
nokasareneM. OOparHast
MIPOTIOPITOHAIEHOCTB,
¢byskius Buma y = k/X .
runep0oJi1a, BETBU TUNIEPOOITBI.
I'padmueckuii MmeTox pemeHns
YpaBHEHUH.

3anucvieamsp 4ucia B CTAHIAPTHOM BHUJIC.
Bovinoaname nocrpoeHre 1 ureHue rpapuka GyHKIUU Y =

k/x

2.KBanparHsie
KOpPHH.
JeiicTBUTENBHBIE
qrcna

(25 4)

OyHkIMs y = X°, mapaboia,
BETBb [1apaboJibl, BEPIIMHA
napabodbl. KBagpatHbiit
KOPEHb, apuPpMETHICCKAN
KBaJIpaTHBIN KOPEHb, PaJnKall,
MOJIKOPEHHOE BBIPaXKEHHE,
W3BJICYCHUE KBAJPAaTHOTO
KOpHA. MHO)KCCTBO, DJICMCHTHI
MHOXECTBA, OJHOAIEMEHTHOE
MHOYKECTBO, PaBHbIE
MHOXECTBA,
XapaKTEepPUCTUYECKOE CBOMCTBO,
MyCTOE MHOXKECTBO.
[TommHOXKECTBO, THArpaMMEI
Diinepa, mepeceyeHue
MHOXECTB, 00beINHEHNE
MHOeCTB. MHOX€eCTBO
HATYpallbHBIX YUCEII,
MHOXECTBO IIEJIBIX YUCET,
MHOYECTBO PallHOHAIIBHBIX
YKCel, IEPUoJ] IPOoH,
UpPALOHATIBHOE YHCIIO,
OeckoHeuHas
HETePHOIUUECKast IpOoOb,
MHOXECTBO JISHCTBUTEIbHBIX
ymcen. CBONUCTBO
apu(METHIECKOTO
KBaJIPaTHOTO KOPHS U3
CTEIICHU, CBOMCTBO
apupMETHIECKOTO
KBaJIpaTHOTO KOPHS M3
TIPOU3BEIECHMSI, CBOMCTBO
apu(pMETHIECKOTO
KBaJPaTHOTO KOPHS M3 IpOOH.
BriHeceHne MHOXKHTENS N3-TI0]
3HaKa KOPHsI, BHECEHHE
MHOJKHUTEIIS IO 3HAK KOPHS.
0cBOOOXK/IeHHE IpOOU OT
HPPaLMOHAIBHOCTH B

Onucbviéamsp: TIOHATHE MHOXKECTBA, DJIEMEHTa MHOXKECTBA,
CIIOCOOBI 331aHKsI MHOXKECTB; MHOKECTBO HAaTyPaJIbHBIX
YHCeJl, MHOXKECTBO LIEJbIX YHCEN, MHOXKECTBO PallMOHAIBHBIX
YHCel , MHOXKECTBO JICHCTBUTEIIBHBIX YHCEN U CBA3U MEXIY
STHMH YHCIOBBIMH MHOXKECTBAMH; CBSI3b MEXIY
OECKOHEYHBIMH JECITUIHBIMU IPOOSMH U PALMOHATBHBIMH,
HppanroHaIbHBIMU YHCIaMHU.

Pacnosznasams: panyioHaJbHbIC U UPPALIMOHATBHBIE YHCIIA.
[TpuBOIUTE IPHMEPHI PALIOHATIBHBIX U HPPAMOHATIBHBIX
qHCel.

3anucsiéams c TOMOIIBIO (POPMYII CBOMCTBA ACHCTBHIA C
JEUCTBUTENILHBIMU YMCIIAMHU.

Dopmynuposamov:

onpeodenenus: KBaJpaTHOTO KOPHS U3 YHCIIA,
apu(pMETHUECKOTO KBaJPaTHOTO KOPHS U3 YHCIIA, PABHBIX
MHOXECTB, OJMHOXECTBA, IIEPECCUCHNST MHOXECTB,
00beIMHEHNST MHOYKECTB.

ceoiicmea: GyHKumK y=X, apu(PMETHUCCKOTO KBAAPATHOTO

KOPHSA, QYHKIINH y:‘/;

/Jloxa3vieéams cBOVICTBA aprU(PMETHUECKOTO KBA/IPATHOTO
KOPHSL.

Cmpoump rpaduky QyHKIMHA y=x2 u

y= Jx,

Ilpumenamsp noHsATHE APUPMETHIECKOTO KBAPATHOTO KOPHS
JUIsl BBIYUCIJICHUS 3HAYEHUI BBIPAKEHUH.

Ynpowams Bripaxxenns, coneprxaiue apupmMeTHIECKUe
KBajipaTHble KOpHH. Pemare ypaBHeHus. CpaBHUBATbH
3HAYCHHS BBIPA)KCHUH. BHIOHATE Tpeobpa3oBanne
BBIP@KEHUH C IPUMEHEHHEM BBIHECEHHS 00IIero MHOKHTEIS
U3-TI0J1 3HAKA KOPHsI, BHECEHUS] MHOXKUTEIIS [I0]] 3HAK KOPHS.
BbInosHATE 0CBOOOXKIEHHE OT HPPALIMOHAIBEHOCTH B
3HaMeHaTese ApoOH, aHaITN3 COOTHOLICHUH MEX Ty
YHCIIOBBIMH MHO>KECTBAMH U UX DJIEMEHTAMHU




3HameHarene. OyHKius y:\/; .
I'paduk byskiuun y=V=¥

cBoiictBa (yHKUIHA y= Vx .

3.KBanparHsie
ypaBHEHHS
(26 )

YpaBHEHHE IEPBOH CTEIIEHH,
K03 PUIIUCHTHI YpaBHCHHUS
MepBOM CTENEeHU, KBaJAPaTHOE
YpaBHEHHE, CTAPIIUI

K03 dHULNEHT, BTOPOH

KO3 PHUIHIEHT, CBOOOTHBIH
qJIeH, IPUBEJICHHOE
KBaJIpaTHOE ypaBHEHUE,
HEMNOJIHOE KBaIpaTHOE
ypaBHEHHE, BUIBI HEMIOJTHBIX
KBaJIpaTHBIX YPaBHCHHU.
pelIeHre HemoIHbIX
KBaJpaTHBIX YpaBHEHUH.
JMCKpUMUHAHT KBaJpaTHOIO
ypaBHEeHHS, HopMyna KopHeit
KBaJIpaTHOTO YPaBHCHUSL.

Pacno3naeams v TpUBOJUTH IPUMEPHI KBaIPATHBIX
ypaBHEHH Pa3IMYHBIX BUIOB (IIOJHBIX, HETIOIHBIX,
IPUBEICHHBIX), KBaPATHBIX TPEXUJICHOB.

Onucwiéams B 00IIEM BU/IE PEIICHNE HETIOJIHBIX KBaIPAaTHBIX
YpaBHEHUU.

Dopmynuposams:

Onpedenenun: ypaBHEeHUs NEPBON CTENECHH, KBaJPaTHOTO
YpaBHEHHUST; KBAIpaTHOTO TPEXWICHA, TUCKPUMUHAHTA
KBaJIpaTHOTO YPaBHEHUS U KBAJIPaTHOTO TPEX4JICHA, KOPHS
KBaJ[paTHOTO TPEXWIeHa; OMKBaAPaTHOTO YpaBHEHUS,;
c60licmea: KBAIpaTHOTO TPEXUWICHA;

meopemy Buera u eit 00paTHyIO Teopemy.

3anucvieams 1 10Ka3bIBaTh GOPMYITy KOPHEH KBAIPATHOTO
ypaBHeHus. Hccnedogamp KOIMYECTBO KOPHEH KBaIpaTHOTO
yYpaBHEHHS B 3aBHCUMOCTH OT 3HaKa €ro JUCKPUMHHAHTA.
Jlokazvieams Teopemsbl: Buera (IpsmMyro U 00paTHY0), O
Pa3n0XKEHUH KBaAPATHOTO TPEXWICHA HA MHOKHUTEINH, O
CBOWCTBE KBa/IpaTHOTO TPEX4JEHA C OTPULATEIILHBIM
JAUCKPUMUHAHTOM.

Onucwiéamsp Ha IpUMEpax METOJ 3aMEHBI IIEPEMEHHON /IS
pelIeHus] ypaBHEHUH.

Haxo0umb KOpHYU KBaPATHBIX YPaBHEHUIN pa3InYHbBIX
BuzoB. [IpumensaTs Teopemy Buera u oOpaTHyro eif Teopemy.
BbINosHATE pa3noskeHne KBaJpaTHOTO TPEXWICHa Ha
MHOXHTENHN. HaxoanTs KOpHU ypaBHEHNH, KOTOPBIE CBOJIATCS
K KBagpaTHBIM. COCTaBIIATh KBaIpaTHBIE YpaBHEHUS U
YpaBHEHHS, CBOAAIINECS K KBAIPATHBIM, SIBJISIOIIHECS
MAaTEMAaTUYCCKUMU MOJCIIAMU PEAJIbHBIX CHTyaHHﬁ.

4.IloBTOpEHUE U
cHCTeMaTH3aLus
yueOHOrO
MarepHana

(10 1)

IToBTOpEHNE OCHOBHBIX
TOHATUHN U METOJIOB Kypca 7 U
8 kmaccos, 00001IEHHE
3HAHUM.

Bbi0upaTh, NPUMEHSATH , OLIEHUBATh CIIOCOOB! CPAaBHEHUS
YHCeN, BEIYMCICHIH, IpeoOpa3oBaHM BRIPaKEHHUH, PEIICHUI
YpaBHEHHH.

OcylecTBIATH CAMOKOHTPOJIb BBITTOJTHACMBIX ACHCTBHHA U
CaMOTIPOBEPKY PEe3yJIbTaTa BEIYUCICHH, TPeoOpa3oBaHu,
noctpoeHuid. Pemare 3a71auu U3 peaabHON XKU3HU,
MIPUMEHSATh MaTEMAaTUYECKHE 3HAHNS JUI PELICHUS 3a/1a4 U3
JpYyrux ydeOHbIX npenmeroB. Pemars TekcToBble 3a1aun,
CPaBHUBATh, BLIOMPATH CrIOCOOBI PEIICHNUS 3a1a4UH

9 KJIACC, 102 YACA

TemaTuueckuit
Osox/pasnen

OcHOBHOE CoACpIKaHNE

OcHOBHBIE BUJbl ACATCIBHOCTH 06yqa}01u1/1xc;1

1.HepaBencrna
(21 1)

YucnoBsle HEPABEHCTBA.
OCHOBHBIEC CBOWCTBA YHCIIOBBIX
HepaBeHCTB. CioxeHue u
YMHOXECHHE YUCIOBBIX
HepaBeHCTB. OLieHUBaHNE
3HAYCHHS BBIPAKECHUS.
Hepasenctsa ¢ ogHOM
nepeMeHHOH. Pemenue
JIMHENHBIX HEPABEHCTB C OJHOU
nepeMeHHoi. UucioBsie
npoMexyTku. CHCTEMBI
JIMHENHBIX HEPABEHCTB C OAHON
MepeMEHHON

Pacno3naBaTh 1 NPUBOJUTH IPUMEPHI YHCIOBBIX
HEPABEHCTB, HEPABEHCTB C NEPEMEHHBIMU

, INHEWHBIX HEPABEHCTB C OJJHOI MEePEMEHHOM, TBOMHBIX
HEpaBeHCTB. @OPMYJIMPOBATH: ONPENEIICHHUS: CPABHEHUS
JIBYX 4YHCEl, pellIeHHE HEPAaBEHCTBA C OJHOM NepEMEHHOM,
PaBHOCHIIBHBIX HEPABEHCTB, PELICHUSI CHCTEMBI HEPABEHCTB C
OJIHOW IEPEMEHHOM, PABHOCUIIBHBIX HEPABEHCTB, PEILICHUS
CHCTEMBI HEPaBEHCTB € OJJHOI nepeMeHHOH, 061acTi
OTIpE/IEIICHUS BBIPAKEHHNS; CBOMCTBA YUCIIOBBIX HEPABEHCTB,
CJI0KEHUS 1 YMHOKEHUS YHCIIOBBIX HEPABEHCTB.
Jloka3bIBaTh: CBOMCTBA YHCIIOBBIX HEPABEHCTB, TEOPEMBI O
CJI0KEHUH U YMHOKE€HUH YHCIOBBIX HEPABEHCTB.

PemaTs nuHeitHbIC HEpaBeHCTBA. 3aMUCHIBATh PEIICHUS
HEPABEHCTB U CUCTEM B BHJIE YUCIIOBBIX IPOMEKYTKOB,
00beMHEHNS, [IEPECEUESHHSI YUCITOBBIX IPOMEIKYTKOB.
Pewates cuctemMy HEpAaBEHCTB € OJJTHOM MEPEMEHHOM.
OueHuBath 3Ha4eHUE BeIpaxKeHus. M300paxkaTs Ha
KOOPJMHATHOM MPSAMOH 3a/laHHbIE HEPABEHCTBAMH YHCIIOBBIE
MIPOMEKYTKH.




2.KBanparuanas

dhyHKIUSA
(32 9)

Ompenenenne HyHKIUH.
CoiicTBa (DyHKIHH.
[Noctpoenue rpaduka GyHKINH
y=kf(x). [TocTpoenue
rpadukoB pyukun y= f(x)+b
u y= f(x+a). Kagpatuunas
¢GyHKIMS, ee CBOicTBa U
rpadux. Pemenue kBagpaTHBIX
HepaBeHCTB. CHCTEMbI
YpaBHEHUU C IBYMS
MepeMEHHBIMU

OnucpiBaTh OHATHE GYHKIIUHN KaK IPABHIIA,
YCTaHaBJIMBAIOIETO CBSI3b MEXKLY SJIEMEHTaMU JIBYX
MHOKECTB. @POPMYJIHMPOBATh: OTPEICICHNUS: HyN QYHKINH;
MIPOMEXYTKOB 3HAKOTIOCTOSIHCTBA (DYHKINH; (PyHKINH,
BO3pacraromieii (yObIBaroIIeil) Ha MHOXKECTBE; KBaIPaTHIHOM
(hyHKINHT; KBaAPaTHOTO HEPABEHCTBA; CBOICTBA
KBaJIpaTUYHON (PYHKIUK; paBHiIa MOCTPOCHHS QYHKIHMHI C
oMoIIbIo ipeoOpasoBanuii Buna f(x) — f(x)+b; f(x) —
f(x+a); f(x) — kf(x).

Crpouts rpaduku QyHKIHNA C TTOMOIIBIO TPeoOpa3oBaHuit
Buza f(x) — f(x)+h; f(xX) — f(x+a); f(x) > kf(x).

Crpourts rpaduk kBagparnunoil pynkuuu. [To rpaduxy
KBaJIpaTU4HOW (DYHKIINH ONHCHIBATH €€ CBOIMCTBA.
OnucpIBaTh CXEMAaTHYHOE PACIIONIOKEHHE T1apa00IIbI
OTHOCHTEIIEHO OCH a0CITICC B 3aBUCMOCTH OT 3HaKa
cTapiiero ko3GduIeHTa 1 TUCKPUMHHAHTA
COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUICHA.

Pemats KBagpaTHbIC HEPABEHCTBA, HCIIONIB3YS CXEMY
PAacIIoIoKEH s TapaboIbl OTHOCUTEIHHO OCH a0CIHCC.
OnuceIBaTh rpadMUecKUil METO/ PEIICHNSI CUCTEMBI IBYX
YPaBHEHHH C IBYMS NEPEMEHHBIMH, METO MOJCTaHOBKH H
METO/I CIIOKECHHS ISl PEIICHUS CHCTEMEI IBYX YPaBHEHUH C
JABYMs IEPEMECHHBIMU, OJHO U3 KOTOPBIX HE ABJIACTCA
JMHENHBIM

1. BueThr MaTEMaTHUCCKYIO 33]]a4y B KOHTEKCTE MPOOJIEMHOM
CUTYallud B APYTUX TUCHUIUIMHAX, B OKPYKAIOMIEH KU3HM,
2. HaxoanThb B pa3MuHbIX HICTOYHHUKAX HH(OPMALIHIO,
HEOOXOAUMYIO /ISl PEIICHUS MATEMATUICCKUX MTPOOIIEM, U
MIPENICTABIATH €€ B IOHATHOH (opme,

3. IIpyHUMATH pellleHHe B YCIIOBHUIX HEMOJIHOMN Win
M30BITOYHON , TOUHOH HITH BEPOSTHOCTHOH mH(popManmu,
4. BpIABMIaTh THIIOTE3bI IPH PEIICHUH 3a/1a4¥, IOHUMATh
HE00X0ANMOCTh MX IIPOBEPKH

3. DirleMeHThI
MIPUKIaTHOM
MaTeMaTHKU

(21 1)

MaremaTtuueckoe
MOJEIUPOBAHUE.
MaremaTH4ecKue pacueThl.
AOGCOIIOTHAS ¥ OTHOCHTENbHAS
norpemHocTi. OCHOBHBIE
IpaBmiIa KOMOMHATOPHKHL.
YacroTa 1 BEpOsATHOCTH
CIIy4aifHOTO COOBITHSL.
Knaccuueckoe onpenenenue
BeposATHOCTH. HavanbHbie
CBE/ICHUS O CTaTUCTHKE

IIpuBOAUTH NPUMEPHI: MATEMATUYECKUX MOJAEIEHN peanbHbIX
CHUTYaINH; IPUKIIAIHBIX 33/1a4; TPUOINKEHHBIX BEITHYHH;
HCTIOTb30BaHUS KOMOMHATOPHBIX MPaBMJI CYMMBI U
MIPOM3BEICHNUS; CITyJalHBIX COOBITHH, BKITFOUasi JOCTOBEPHbIC
U HCBO3MOXXHBIC CO6I)ITI/ISI; OIIBITOB C PABHOBCPOATHBIMU
HCXOJaMU; NIPECTABICHNS CTATUCTUYECKUX JaHHBIX B BUZIE
Tabnuy, rpauKoB; HCIOJIE30BAHUS BEPOSITHOCTHBIX CBOWCTB
OKPYKAIOIMX SIBJICHUH.

PemiaTh TEeKCTOBBIE 337a4l, B KOTOPBIX CHCTEMA ABYX
YPaBHEHHUH € ABYMS IIEPEMEHHBIMU SIBIISIETCS
MaTeMaTH4YeCKOW MOJIENBIO peajlbHOTO Iporecca, 1
HUHTEPIPETUPOBATh PE3yIbTAT PEIICHUS CUCTEMBI.
DopMyJIHPOBATH OIIPEEIICHIS: a0COIOTHON TOTPEITHOCTH,
OTHOCHUTEJIFHOH MOTPEIIHOCTH, IOCTOBEPHOT'O COOBITHS,
HEBO3MOXKHOTO COOBITHS; KIIACCHYECKOE OTpEIEIICHNE
BEPOSITHOCTH;

IpaBujIa: KOMOMHATOPHOE MIPABUIIO CYMMBI, KOMOHHATOPHOE
TIPaBUIIO TTPOU3BEICHHUSL.

OnuceIBaTh 3Tanbl pelIeHUs NPUKIATHOMN 3a1a9n.
[MosicHATh 1 3anHcEIBaTh (HOPMYITY CIOXKHBIX ITPOIIEHTOB.
IIpoBOANTE NPOLIEHTHBIE PACUETHI C UCIOIB30BaHUEM
CJIOKHBIX TTPOIICHTOB.

HaxoanTh TOYHOCTH IPUOIMIKEHHS IO TabIHILIe
HpI/I6J'II/I)KeHHI)IX 3HAYCHUH BEIUUNHEI. OHeHI/IBaTI)
MIPUOIIKECHHOE 3HAYCHUE BETMUHHBIL.

IIpoBOAUTE OMBITHI CO CIy4altHBIMU UcXogaMHU. [10sACHATE u
3aMUChIBaTh (POPMYITy HAXOXKACHHS 9ACTOTHI CIIyIaifHOTO
co0bITHs. HaXxoquTh BEpOSITHOCTH CITy4aliHOTO COOBITHS B
OTIBITaX C PABHOBEINKUMH HCXOaMH.

OnuceIBaTh 3Tanbl CTATUCTUYECKOTO HCCIIEIOBAHMUS.
Odopmnare nHGOPMAIUIO B BUE TAOIHUI] U AUArPaMM.
W3Bnexats nHpopMarmio u3 Tabmui u auarpamm. Haxomute u




MIPUBOAUTD IIPUMEPBI UCTIONB30BaHUS CTATHCTHIECKUX
XapaKTEPUCTUK COBOKYITHOCTH JIaHHBIX: CpEHEE
apudMeTHIecKoe, MOJIa, pa3Max, MeJraHa BEIOOPKH.

4. YucmoBbie
IOCIEA0BATEIBHO
CTH

(21 9)

Yucnosble
10CJIEI0BATEIbHOCTH.
ApudmeTruecKas mporpeccHsl.
CyMMa T IepBBIX YICHOB
apu(MeTHYECKOil ITporpeccuu.
I'eomeTpudeckast mporpeccus.
CyMmMa I IepBbIX WIEHOB
TEOMETPUIECKOIl IPOTrpeccu. .
CymMa OeckoOHEUHOU
reoOMETPUYECKON IIPOrpeccuH,
Yy KOTOpOH MOJYITb
3HaMeHartens MeHblIe 1.

IIpuBOAUTHL MPUMeEPBHI: TIOCIIEIOBATENHLHOCTEH; YNCIOBBIX
10CJIEI0BATENbHOCTEH, B YACTHOCTH apU(pMETHIECKOH 1
TeOMETPUYECKON POrpecCHil; UCIIOIb30BAHUS
MOCJIEI0BATENbHOCTEH B pealbHOMN JKU3HM; 3a/1a4, B KOTOPBIX
paccMarpuBaloTCs CyMMBbI ¢ OECKOHEYHBIM YHCIIOM
CJIaracMbIX.

OnuchIBaTh: MOHATHS HOCIIEIOBATENLHOCTH, YeHa
MOCIIEA0BATEIbHOCTH, CIIOCOOBI 3aJaHuUs
OCJIEI0BATEIbHOCTH.

BbI4MCIISITE YWICHBI TOCIIE0BATEIBHOCTH, 3alaHHON
(hopmynoit N-ro YJIeHa WK PEKYPPEHTHO.

D opMyJIHPOBATH: ONPE/EICHUs: apupMETHUECKOH
IIPOTPECCHHU, TEOMETPUIECKOH TPOTPECCHH;

CBOWCTBa WIEHOB T€OMETPHUYECKON U apu(MeTHUECKOI
MIPOrPECCUM.

3apaBaTh apuPMETHIECKYIO 1 T€OMETPUIECKYIO TIPOrPECCHH
PEKypPpPEHTHO.

3anuchIBaTh U MOSICHATH ()OPMYJTBI OOIIETO WiIeHa
apu(pMeTHUECKOIl ¥ TeOMETPUYECKON IPOrPECCHiA.
3anuchIBaTh M I0Ka3bIBATh: (POPMYIIBI CYMMBI N MIEPBBIX
YJICHOB apu(hMETHUYECKON ¥ TEOMETPHUYECKOH POTPECCHii;
(hopMyITBI, BRIpXKAIOIINE CBOMCTBA WICHOB apu(PMeTHIECKOM
1 TEOMETPHYECKOH IpOrpeccuil.

BoruucasTs cyMMy 6€CKOHEUHOH T€OMETpUUYECKOit
nporpeccuy, y kotopoi ||<1. [IpeacraBasitb GeCKOHEUHEIE
NepHoANYEcKUe ApoOH B BUJE OOBIKHOBEHHBIX.

5.IToBTOpCHUE

HOBTOpeHI/Ie OCHOBHBIX

(I)OpMyJII/II)OBaTI)Z OonpeAc/ICHUA: CpaBHCHUS IBYX YUCCII,

(7 9) MTOHATHH ¥ METOJIOB Kypca 9 pelIeHne HePaBeHCTBA C OHON MMEPEMEHHOMN, PaBHOCHIIBHBIX
KJacca, 00001IeHne 3HAaHHUH. HEpPaBEHCTB, PEUICHUs CUCTEMbl HEPABEHCTB C OJHOM
NIepEeMEHHOH, PABHOCHIIBHBIX HEPABEHCTB, PEIICHHS CHCTEMBI
HEpPaBEHCTB C OJJHOM IIEPEMEHHOMN, 00JIaCTH OTIpeACICHHS
BBIPA)KEHUS; CBOMCTBA YHCIIOBBIX HEPABEHCTB, CIOKEHUS U
YMHO>KCHHS YHCIOBBIX HEPABEHCTB.
Jloka3bIBaTh: CBOMCTBA YHCIIOBBIX HEPABEHCTB, TECOPEMBI O
CJIO’KCHUH U YMHOKEHHH YUCIIOBBIX HEPABEHCTB.
PemaTh nuHeliHbIE HEPABEHCTBA
PemaTs kBagpaTHBIC HEPABEHCTBA, UCTIONB3YS CXEMY
pacrosioxeHust mapadosIsl OTHOCUTEIBHO OCH a0cIicC.
PemaTh TEeKCTOBBIE 3a7a4H, B KOTOPBIX CHCTEMA JBYX
YpaBHEHHH C IBYMsI IEPEMEHHBIMH SIBIISCTCS
MaTeMaTHYeCKOM MOJIENIBIO PeaNbHOTO Mpoliecca, U
HMHTEPIPETHPOBATh PE3YIABTAT PELICHHUS CHCTEMbI
TEOMETPUA
7 KJIACC, 70 YACOB
TemaTudeckni OcHoOBHOE coJepKaHHe OcHoOBHBIC BHABI [IeATEIbHOCTH 00y4YaroIuxcst
0J0K/pa3aen

1.IIpocretimue Touku u npsimble. OTpe30K U IIpuBOIUTH IPUMEPEI TEOMETPUICCKUX QUTYP.

reOMETPUYECKUE ero juHa. JIyd. Yrou. OnuceIBaTh TOUKY, MPSIMYIO, OTPE30K, JIy4, Yrol.

burypst u ux Wzmepenne yrnos. CmexHble 1 | POpMYIHPOBATD!

CBOIICTBa BEPTUKAIIbHBIE YTJIbI. OnpeneneHusi: paBHBIX OTPE3KOB, CEPEIUHBI OTPE3KA,

(15 4) [lepnenauKyssipHBIE IPSMBIE. pacCTOSTHUSA MEXLy IByMsI TOUKAaMH, JOTIOJHUTEIBHBIX Ty4eH,

AXCHOMEL.

Pa3BEpHYTOTO yriia, PaBHBIX yIiOB, OMCCEKTPHUCHI yIiia,
CMECKHBIX U BEPTUKAJIBHBIX YIJTIOB, IEPECCKAIOINXCA NIPAMBIX,
TIEPHIEHINKYISIPHBIX TIPSMBIX, IEPICHAUKYIAPA, HAKIOHHOH,
paccTOsTHUSI OT TOUYKH JI0 MPSIMOI;

CBoiicTBa: PacnoIoKEeHUS TOYEK HA MPSMOH, H3MEPEHUS
OTPE3KOB U YIJIOB, CMEXXHBIX U BEPTUKAJIBbHBIX YIJIOB,
MEePIEHIUKYISIPHBIX MPSIMBIX; OCHOBHOE CBOMCTBO MPSIMOM.
KaaccuguumpoBarthb yrisl.

Joka3bIBaTh: TEOPEMBI O NTEPECEKAOINUXCSA IPIMBIX, O




CBOWCTBAX CMEXXHBIX U BEPTUKAIBHBIX YTJIOB, O
€/IMHCTBEHHOCTH ITPSIMOH, NMEPIEeHUKY/ISIPHON TaHHOW
(cmygaii, KOTJa TOYKA JISKHUT HA JAHHOW TPSMOiA).

HaxoauTh JUIMHY OTpe3Ka, IpalyCHYIO Mepy yrila, HCIOJIb3Ys
CBOMCTBA UX U3MEPEHUH.

H3006paxaTh ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
reoMeTpu4ecKre GUryphl: OTPe30K, Jyd, Yo, CMEXHbIC U
BEPTUKAIBHBIE YIIIbI, IEPICHAUKYISIPHBIC IPSIMBIE, OTPE3KH U
Jy4u.

IosicHATH, UTO TaKkoE aKCHOMa, onpeneneHue. Pemars
3aJja4M Ha BBIYHMCIICHHUE U JJOKA3aTEIbCTBO, TPOBOIS
HEeoOX0AMMbIe JIOKa3aTeJIbHbIC PACCYKICHUS

2. TpeyronbHUKH
(18 1)

PaBHbIE TPEYTrONBHUKM.
Bricora. Mennana,
OuccekTpuca TpeyroJibHHUKA.
IlepBblil 1 BTOpO# NpU3HAKU
PaBEHCTBA TPEYrOJIbHUKOB.
PaBHOOCAPEHHBIN TPEYTOIBHUK
u ero cBoiictBa. [IpuzHaku
PaBHOOEIPEHHOTO
TpeyrojapHuka. Tperuit
MPHU3HAK PABEHCTBA
TPEYroJbHUKOB. TeopeMsl.

OnuchIBaTh CMBICI IOHATHH « PaBHBIE (QUTYPBIY.
[TpuBOIUTE IPUMEPHI TAKUX QUTYP.

M300pakaTh 1 HAXOAUT HA PUCYHKAaX PaBHOCTOPOHHHUE,
paBHOOEAPEHHBIE, IPSMOYTOJIBHBIE, OCTPOYTOJIbHBIE,
TYNOYTOJbHBIE TPEYTOJBHUKH U MX 3JIEMEHTHI.
KaaccuguuupoBaTh TpEyroiabHUKH 10 CTOPOHAM U YIJIaM.
DopMyIHpPOBaATH:

OmnpenesieHne: OCTPOYTOJILHOTO, TYIIOYTOJIBHOTO,
MIPSMOYTOJIBHOTO, paBHOOEIPEHHOTO, PABHOCTOPOHHETO,
Pa3HOCTOPOHHETO TPEYroJIbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MeMaHbl TPEYTrOJIbHHUKA; PaBHBIX TPEYTOJIbHUKOB,
CEpEeIMHHOTO TMEPINEHAUKYIIIPa OTPE3Ka; IIepUMETpa
TPEyrobHUKa,

CBoiicTBa: paBHOOEAPEHHOTO TPEYrOJIbHUKA, CEPEANHHOTO
HEPIEHANKYIIpa 0TPE3Ka, OCHOBHOTO CBOWCTBA PAaBEHCTBA
TPEyroJIbHUKOB;

IIpu3Haku: paBeHCTBA TPEYTrOJILHUKOB, PaBHOOEIPEHHOTO
TPEyroNbHUKA.

Jloka3bIBaTh TEOPEMBI: O €TUHCTBEHHOCTH MPSIMOM,
MIePIEHANKYISIPHON NaHHOH ( ciydaid, KOTAa TOYKa JICKUT
BHE JJaHHOM TIPSIMO#1); TpH NPH3HAKA PAaBCHCTBA
TPEYroJIbHUKOB; IPH3HAKH PaBHOOEAPEHHOTO TPEYTOJIbHUKA,;
TEOpEMBI O CBOMCTBaX CEPEANHHOTO NEPIEHANKYIISpa ,
PaBHOOEAPEHHOTO U PABHOCTOPOHHETO TPEYrOJIbHUKOB.
Pa3bscHATH, 4TO TaKOE TEOPEMa, OIIMCHIBATH CTPYKTYPY
TeopeMbl. O0BSACHATD, KaKyI0 TEOpEMY Ha3bIBaIOT 0OpaTHON
JAHHOH, B 4EM 3aKIIFOUAETCs] METO 0Ka3aTeIbCTBa OT
npoTUBHOro. [IpBOAUTE IpUMEPHI UCTIOIB30BaHUS ITOTO
METOA. Pemats 3aJa41 Ha BBIYHUCICHUC U 10KA3aTCIILCTBO

3.ITapamienbHbie
npsimbie. Cymma
YIJI0B
TpEeyrojbHUKa
(16 9)

IlapannenbHble IpsIMBIE.
[Ipr3Haky napaenbHOCTH
JBYX HPSAMBIX. [1aThIi
nmocrynat EBkimna. CoiicTBa
MapaJUIEITBHBIX IPSMBIX.
CymMMa yriioB TPEYTrOIbHUKA.
IIpsAMOYTrONBHBINA TPEYTOJAbHHUK.
CBoiiCTBa MPSIMOYTOJIEHOTO
TPEyroJbHHUKA.

Pacno3naBaTh Ha yepTexax napaujielbHble IpsSMBIE.
H306pakaTh ¢ NOMOIIBIO JIMHEHKH U YTOJbHUKA
napanjenbHble IpsSMBIE.

OnuceIBaTh yIibl, 00pa30BaHHBIE IPH [IEPECEUCHNUN IBYX
MPSIMBIX U CEKYLIEH.

DopMyIHpPOBaATH:

OnpenesieHus: apaJUIEIBHBIX IPSMBIX, PACCTOSHUS MEXKITY
napanieNbHBIMU IPSMBIMH, BHEIIIHETO YTila TPEYroJIbHUKA,
THMOTEHY3bI U KaTeTa,

CBoiicTBa: MapaieNbHBIX MPSIMBIX; YIIIOB, 00pa30BaHHbBIX
TIPY TIEPECCUCHNH NAPAIIIETBHBIX MPAMBIX CEKYILIEH; CyMMBI
YIJI0B TPEYroJbHUKA; BHEIIHETO YIila TPEeyroJbHUKA;
COOTHOIICHUH MEXy CTOPOHAMH H yrilaMH TPEYrOJIbHNKA,;
MIPSIMOYTOJIBHOTO TPEYTOJILHUKA; OCHOBHOE CBOMCTBO
HapaJuIeNIbHBIX IPSIMBIX;

Ipu3Hakyu: napayuIeIbHOCTH MPSIMBIX, PABEHCTBA
MPSMOYTOJBHBIX TPEYT OILHUKOB.

Joka3bIBaTh : TEOPEMBI O CBOICTBaX NapajuIeIbHbIX
HPSIMBIX, O CYMME YIJIOB TPEYTOJIbHUKA, O BHELLTHEM yTJIe
TPEyroJbHUKA, HEPABEHCTBO TPEYTOJIHUKA, TEOPEMBI O
CPaBHEHHUM CTOPOH U YIJIOB TPEYTONBHUKA, TEOPEMBI O
CBOMCTBaX MPSAMOYTOJILHOTO TPEYrOJIbHUKA, TPU3HAKU
MApAJUIETBHBIX MPSMBIX, PABEHCTBA IPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.




PemiaTp 3a1aun Ha BEIYHCIICHHE U JI0KA3aTEIIHCTBO

4.0OKpyXHOCTh U
KpPYT.
I'eomerpuueckue
MIOCTPOEHUS

(16 1)

I'eomeTpuyeckoe MECTO TOYEK.
OKpY>KHOCTb U KPYT.
Hekoropsie cBoiicTBa
okpyxHoctH. KacarenbHas k
okpyxHocTu. OnicaHHas U
BITMCAHHAs OKPY>KHOCTH
TpeyroJibHUKa. 3ala4uu Ha
nocrpoenue. Meron
reOMETPUYECKHX MECT TOUEK B
3aJa4ax Ha IOCTPOCHHUE.

HosicHATB, YTO Takoe 3aaua Ha noctpoenue; [ MT.
IIpusoauts npumepst IMT.

H3006paxaTh Ha pUCYHKaX OKPY)KHOCTb U €€ 3JIEMEHTHI;
KacaTeJIbHYIO K OKPY>KHOCTHU; OKPY’>KHOCTb, BICAHHYIO B
TPEYrOIbHUK, U OKPYXHOCTb, OTIMCAHHYIO OKOJIO HETO.
OnuchIBaTh B3aNMHOE PACIIOJIOKEHNE OKPYKHOCTH 1
IIPSIMOM.

®opMyJIUpPOBATH:

OnpeneneHusi: OKPY>KHOCTH, Kpyra, UX JIEMEHTOB.
KacaTeJIbHOW K OKPYXHOCTH; OKPYXKHOCTH, OIIMCAHHOM OKOJIO
TPEYroJIbHUKA, OKPY>KHOCTH, BIIUCAHHOTO B HETO;
CpoiicTBa: cepelMHHOTO NEepHeHANKYNIpa kak [ MT;
ouccexTpucs yria kak ' MT; kacaTenTbHOU K OKPYKHOCTH,
JraMeTpa ¥ XOpAbl; TOUKU IepeCceyeHns: CepeANHHbBIX
MIEPIEHNKYISIPOB CTOPOH TPEYTOJIFHUKA; TOUKU TIPECCUCHHUS
OUCCEKTPHUC YIIIOB TPEYroJIbHUKA; TPU3HAKH KAacaTeIbHOM.
Jloka3bIBaTh: TEOPEMBI O CEPEIMHHOM IEPIEHANKYISPE U
ouccekTpuce yria kak [MT; o cBolicTBax KacaTenbHOIl, 00
OKpPY>KHOCTH, BIIMCAHHOI B TPEYrOJIbHHUK, OIIMCAHHOH 0KOJIO
TPEyroJbHUKA MTPU3HAKK KacaTeIbHOM.

PemaTh ocHOBHBIE 3a/1a4M Ha IOCTPOCHUE: IIOCTPOCHHUE YIIIa,
PaBHOTO AaHHOMY; IOCTPOEHHUE CEPEANHHOTO
HepHIeHINKYspa JaHHOTO OTPe3Ka;

IlocTpoenue npsiMoOii, MpoxoasiIelt yepe3 NTaHHYI0 TOUKY U
MEPIEeHAUKYISIPHON NaHHOM NMPSMOI; TOCTPOEHUE
OUCCEKTPUCH! JAHHOTO YIJIa; IOCTPOCHUE TPEYTOJIbHUKA 110
JBYM CTOPOHaM H YTy MEXJly HUIMH; II0 CTOPOHE U IByM
IpUJIeKaIuM K Hell yriaam. Pemarts 3agaun Ha mocTpoeHue
metomom I'MT.

CTpouTh TPeyroabHUK [0 TPEM CTOPOHAM.

Pemath 3ama4un Ha BEIYHMCIIEHHE, IOKA3aTEIbCTBO U
MIOCTPOEHHUE.

5.IloBTOpeHue

(54)

[ToBTOpEHNE OCHOBHBIX
MOHATUM U METOJI0B Kypca 7
Kjacca, 0000IIeHe 3HaHUIA.

Pemarn 3a/Ja4u Ha MOBTOPCHUC, UJTIOCTPUPYIOIINC CBA3U
MCXY Pa3JIMYHBIMU YaCTAMHU Kypca

8 KUJIACC, 70 YACOB
TemaTnueckuit OcHoBHOe coep:kaHue OcHOBHBbIE BHM/bI [1eATeJbHOCTH 00y4al0IMXCS
0J10K/pa3nen

1.YeTpIpexyronsH
UKH
(22 1)

YeThIpeXyroibHUK U €r0
anemMenTHl. [lapamtenorpamm.
CBoiicTBa mapaienorpamma.
[Ipu3Haku napanenorpamma.
[Ipsamoyroabuuk. PomO.
Ksaapart. Cpennss TuHUAS
TpeyroibHuKa. Tparnemus.
ueHTpaﬂLHbIe U BIIMCAHHBIC
yruel. OniicanHast ¥ BIMCaHHAs
OKPY>XHOCTH
YETBIPEXYTOJIbHUKA

IlosACHATB, YTO TAKOE YETHIPEXYTrOJIbHUKH. OMUCHIBATH
SJIEMEHTHI YETHIPEXYT OJIbHUKA.

Pacno3HaBaTh BBINIYKJIBIE U HEBBIIIYKJIBIE
YETBIPEXYTOJIbHUKH.

M300pakaTh 1 HAXOAUTH HA PUCYHKAX YETHIPEXYT OJIbHUKU
pasHBIX BUJOB U HX JJIIEMEHTBHI.

DopMyIHpPOBaATH:

onpeeaeHus : MapauIeIorpaMMa, BEICOTBI
rapajuienorpaMma, pom0a, KBajipaTa; CpeIHel JINHHN
TPEYroJIbHUKA; TPAIELIUHU, BBICOTHI TPAIIELUU, CPEAHEN JTUHUU
Tpanenuy; HEHTPAIBHOTO YIila OKPY>KHOCTH, BIUCAHHOTO
yIila OKPY>KHOCTH; BIIMCAHHOT'O U OIIMCAHHOI'O
YETBIPEXyrOJIbHHUKA;

cBOiicTBa: Mapajiesorpamma, NpsIMOYroJibHUKa, poMoa,
KBaJpaTa, CPEIHNX JMHHAN TPEYrOJIbHHUKA U TPAIlCLUH,
BIIHCAHHOTO YI7a, BIUCAHHOTO U OMHCAHHOTO
YETBIPEXYTOJIbHUKA. IPU3HAKU: [TapaJlIesIorpamMmma,
MIPAMOYTOJIbHUKA, pOMOa, BIMCAHHOTO ¥ OITUCAHHOTO
YETBIPEXYTOJIbHUKA.

Jloka3bIBaTh: TEOPEMBI O CyMME YIJIOB YETBIPEXYTOJIbHUKA, O
rpagyCHOM Mepe BIHUCAHHOTO YIJ1a, O CBOMCTBAX M MpHU3HAKAX
napajuiesIorpaMma, psiIMOyroJIbHUKa, poM0a, BIMCAHHOTO U
OIIMCAHHOI'O YETHIPEXYT OJIbHUKA.

IIpuMeHATH U3yYCHHbIE ONPEICICHNUS, CBOUCTBA U IIPU3HAKU




K pECOICHUIO 3a/1a4.

2.ITomobue Teopema @aneca. CBoiicTBa DopMyIHpPOBaATh:
TPEYTOJILHUKOB Me/IMaH TPEYTroIbHUKA. Onpenesienne 1o100HBIX TPEYTOJIBHUKOB;
(16 1) BuccexTpuce TpeyroabHHUKA. cBOIiCTBA: MEIHaH TPEYrOJbHUKA, OMCCEKTPUCHI
CBolicTBa NEpeceKaroIuXCs TPEYroJIbHUKA, IEPECEKAIOIIUXCS XOPJI, KACaTeIIbHOU 1
XOp/I, KacaTeJIbHOM U CEeKyIIeH. | CeKylei;
Teopema 0 IPONMOPINOHANBHBIX | MPU3HAKH MTOJOOHS TPEYTOJIHHUKOB.
otpeskax. [logoOHbIE Joka3sbiBaTh: Teopembl: daneca, 0 NPONOPLIUOHAIBHBIX
TpeyrojapHukH. I1epBblit OTpe3Kax, O CBOWCTBAX MEIUAH TPEYrOJbHIKA, OMCCEKTPUCHI
MIPU3HAK 110100Hs TPEYroJIbHUKA,;
TpeyroJbHUKoB. Bropoit u CBOMCTBA: MEPECEKAIOIINXCS XOP/I, KacaTeIbHOW U CeKYIEeH;
TPETHH TPU3HAKHU TTOI00HS NMPU3HAKH: IOA00US TpeyronbHUKOB. IIpuMeHsTH
TPEYroJILHUKOB U3Y4YEHHBIE OIIPENIEICHUs], CBOMCTBA U IPU3HAKU K PELLIECHUIO
3a1ad.
3.Pemenne Merprdeckie COOTHOLICHUS B | POpMYIMPOBaTH: ONpEACIICHHs CHHYCa, KOCHHYCa, TAHTeHCa
MPSIMOYT OJIBHBIX IPSIMOYTOJIBHOM U KOTAHT'€HCa OCTPOro yrila MpsIMOYroJIbHOTO TPEYTOIbHUKA;
TPEYroJIbHUKOB TpeyronbHuke. OnpeneneHus CBOMCTBA: BBIPA)KAIOIINE METPUIECKHE COOTHOLIECHHS B
(14 4) CHHYCa, KOCHHYCa, TAHT€HCA U | MPSAMOYTOJbHOM TPEYrOJIbHUKE U COOTHOLIEHUS MEXKAY

KOTAaHT€HCa OCTPOTo yrJia
MIPSIMOYTOJIBHOTO
TpeyroibpHuka. CBOHCTBa,
BBIpa)KAIOIHE METPUIECKHUE
COOTHOULICHUS B
MIPSAMOYTOJIBHOM TPEYTOJIbHIUKE
Y COOTHOILICHUS MEXIY
CTOPOHaMH U 3HAYECHUSIMU
TPUTOHOMETPUUECKHUX
(GyHKIMH B IPSIMOYTOJIEHOM
TPEyroJIbHUKE.
Tpuronomerpuueckne
(hopMyIIBI, BEIPAKAIOIIHE CBSI3b
MEX/y TPUTOHOMETPHUYECKUMH
(YHKIMAMH OJZHOTO M TOTO XK€
octporo yria. Teopema
[Mudaropa Pemenne
TIPSIMOYTOIBHBIX
TPEYroJIbHUKOB.

CTOPOHAaMH U 3HAYECHHUSIMU TPUTOHOMETPUIECKHUX (DYHKIMH B
MIPSIMOYTOJIBHOM TPEYTOJbHUKE. 3aMCBhIBATh:
TPUTOHOMETPUYECKHE (HOPMYIIbI, BEIPAKAIOLINE CBA3b MEXKIY
TPUTOHOMETPUYECKUMHU (QYHKIUSIMH OJTHOTO U TOTO K€
OCTpOTO yria. PemiaTe npsMoyrojbHbl€ TPEYTOJIBHUKH.
Jloka3pIBaTh: TEOPEMY O METPHUECKNX COOTHOIICHHSAX B
IPSIMOYTOJIEHOM TpeyrojbHuKe, Teopemy [Tudaropa;
(hopMyIIBl, CBA3BIBAOIINE CHHYC, KOCHHYC, TAHTCHC U
KOTaHT'€HC OJTHOTO UTOTO XK€ OCTPOro yriia. BeiBoauTh
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECCTBO U 3HAYCHUS
CHHYCa, KOCHHYCa, TAHT'€HCa U KOTaHreHca ajst yriaos 30°,
45°, 60°. IIpuMeHSITh U3YYCHHBIE OIIPEACIICHHS, TEOPEMBI 1
(hopMyITBI K PEIIEHUTO 3a]1ad.

4. MHOTYTOJIbHUK
u ITnomane
MHOTOYTOJIbHUKA.

(10 1)

MHOrOyroJjIbHUK:
OIIPEIEIICHUE, JIEMEHTBHI.
Brinykiibie 1 HEBBITYKIIbIE
MHOTOYI'OJIbHUKH.
MHOTOYT0JIbHUK, BIIUCAHHBIN B
OKPY)KHOCTh, MHOTOYTOJIbHUK,
OITMCAHHBIA OKOJIO
okpyxHocTHU. [lonarue
MJIOLIAAY MHOTOYI'OJIbHUKA.
IInowmanes napamienorpaMma.
IInomane TpeyroybHUKA.
[Inowans Tpanenuu

ITosicHATB, YTO TaKkoe IJIONIA/ (b MHOTOYT OJIbHUKA.
OnucbIBaTh MHOTOYTOJIBHHK, €TO 3JIEMEHTBI; BBITYKIIbIE U
HEBBINYKJIbIe MHOTOYTOJIbHUKH.

H3006paxaTh 1 HAXOJAUTH Ha PUCYHKAX MHOTOYTOJIbHHUK U
€r0 3JIEMEHTBI; MHOTOYT OJIbHUK, BIUCAHHBIA B OKPY>KHOCTb, 1
MHOTOYT'OJIbHUK, OTIMCAHHBIN OKOJIO OKPYXHOCTH.
®DopMy.IUpPOBATH!

onpe/eaeHUsI: BIICAHHOTO U OMMCAaHHOTO MHOTOYT OJIbHHKA,
IUTOIAIM MHOTOYT OJIbHUKA, PABHOBEIMKHUX
MHOTOYTOJIbHUKOB;

OCHOBHBIE CBOJCTBA IUIONIAJIM MHOTOYTOJIbHUKA.
Jloka3pIBaTh: TEOPEMbI O CYMME YIJIOB BBIITYKIJIOTO IT-
YroJibHUKa, IjIom@aaun mpAaMoyrojbHuKa, Ijioiain
TpEyrobHUKa, TIOMAan Tpaneiyuy. IIpuMeHsATh N3ydeHHbIE
olpeJieTIeHUs], TeOpeMbl U (GOpMYIIBI K PEIISHHIO 3a/1a4.

5.IloBTOpEHue

(8 1)

[ToBTOpEHNE OCHOBHBIX
TIOHSATUH U METOJIOB Kypca 8
KJ1acca, 0000IIeHIe 3HAHMIA.

Pemarp 3a7aun Ha TOBTOPEHUE, HILTIOCTPUPYIOITUE CBSI3H
MEXTy Pa3IMIHBIMI YacTsIMH Kypca

9 KJIACC, 68 YACOB
TemaTuvecKkuit OcHOBHOE coep:KaHHe OcHOBHBIE BHABI IeATEIbHOCTH 00yYAIOLINXCSI
0J0K/pa3nen
1.Pemenne Tpuronomerpuueckue DopMyJIHPOBATH: ONPE/ICICHUS] CHHYCA, KOCHHYCA,
TPEYroJILHUKOB ¢yakouum yraa ot 0° mo 180°. TaHTeHca 1 KoTaHreHca yria ot 0° mo 180°; cBOHCTBO CBS3M
(17 4) Teopema xocunycoB. TeopeMa | JUTMH AMaroHaJICH U CTOPOH MapajlieiorpaMMa.

CuHycOB. Pemienue
TPEyroJbHUKOB. DOpMyIIbl 11

@ opMyJIHPOBATD: U PAa3bSICHIATH OCHOBHOE
TPUTOHOMETPUYECKOE TOXK/IECTBO. BHIMMCIAATH 3HAUCHHE




HaXO’KIEHHUS TUIOLIAIHA
TpEeYyroJibHUKA

TPUTOHOMETPUYECKON (PYHKIIMH yIIIa IO 3HAYEHUIO OHOH 13
ero 3aJaHHbIX QyHKIMH. DOPMYJIHPOBATH U JOKa3bIBATh
TEOPEMBI: CHHYCOB, KOCHHYCOB, CIIEACTBUS U3 TEOPEMBI
KOCHUHYCOB U CHHYCOB, O ILIOLIa1 OIHUCAHHOTO
MHOTOYT'OJIbHHKA. 3allUChIBATD U JIOKA3bIBaTh (DOPMYIIbI IS
HAaXO0>KJICHHs IIIOINAAN TPEYroJbHHUKA, PaJUyCOB BIUCAHHON
1 ONMCAHHOM OKPYXKHOCTEH TpeyroybHuKa. IlpumMensaTs
M3y4CHHBIE OIPENICNICHNS, TEOPEMBI B (POPMYJIBI K PELIEHUIO
3aja4

2.IIpaBusbHbIE

MHOTOYTI'OJIbHUKH
(10 )

IIpaBuabHBIE MHOTOYTOJIBHUKH
U uX cBo¥cTBa. JmmHa
okpyxHoctu. [lnomaas kpyra.

IlosicHATH, 4TO TaKO€ LIEHTP U LIEHTPAIbHbIN yroJ
MPaBUJIBHOIO MHOTOYT'OJIbHUKA, CEKTOP M CETMEHT KpyTa.
®opMyJIHPOBATH: ONIPE/IENIEHUE TPABUIBHOTO
MHOTOYT'OJIbHUKA, CBOMCTBA IMPaBUJIBHOTO MHOTOYTI'OJIbHUKA.
Jloka3pIBaTh CBOIMCTBA MPABUIILHBIX MHOTOYI'OJIbHUKOB.
3anuchIBaTh U Pa3bsCHITH POPMYIIbI JJIMHBI OKPY)KHOCTH U
TUTOIIAU Kpyra. 3aluchIBATh 1 I0Ka3bIBATH (POPMYITBI
JUIMHBI TYTH, TUIOIIAN CEKTOPa, GOPMYIIBI sl HAXO0XKJICHUS
paanycoB BIMCAaHHON M ONIMCAaHHON OKPYKHOCTEM
MIPABUIILHOIO MHOTOYTrOJIbHUKA. CTPOUTBH C HOMOIIBIO
LUPKYJIS ¥ JINHEUKY [TPaBUJIbHBII MHOTO YT OJIbHUK,
YETBIPEXYTOJIbHUK, MIECTUYTOJIbHNAK. [IpUMEHSAITh N3ydeHHbIE
OIIpeJIeTICHUs], TEOPEMBI U (POPMYIIbI K PEIICHHIO 3aj1au.

3.JlexapTOBBI

Paccrosinue mexny nByms

OnuceIBaTh NPSMOYTOJBHYIO CHCTEMY KOOPIMHAT.

KOOPAWHATHI TOYKaMH C 3aJJaHHBIMH D opMyJIHPOBATH: OTIPE/ICIICHUE YPaBHEHUS QUTYPHI,

(12 9) koopauHatamu. Koopaunats HEO0XOIMMOE U JIOCTATOYHOC YCIIOBHUS MapaJICIbHOCTH IBYX
CeperHBI OTpe3Ka. YPABHEHHE | MPSAMBIX. 3aMChIBATh M A0KA3BIBATH (DOPMYIIBI PACCTOSTHUS
¢urypsl. YpaBHeHue MEX/y IBYMs TOUKaMH, KOOPANHAT CEPEANHBI OTpe3Ka.
OKpY)XHOCTH. YpaBHEHHE BbIBOIUTH ypaBHEHUs OKPYKHOCTH, 00IIee ypaBHEHUE
TIPSIMOTA. MPSIMOH, YPaBHEHUU TPSMOU C YTIIOBBIM KOA(PPHUIIIESHTOM.

Jloka3pIBaTh HEOOX0IMMOE U JIOCTATOYHOE YCIOBHS

MapajuIeIbHOCTU ABYX MPSAMBIX. [IpUMEHsITh H3ydeHHBIC

OIIpe/IeICHUs], TEOPEMbI U POPMYIIBI K PELISHHIO 33/1a4.
4.Bekropsl [onsiTHe BekTopa, KoopAuHaThl | ONMHUCHIBATH NOHSTHS BEKTOPHBIX U CKAJSIPHBIX BEJTHYHH.

(15 9) Bekropa. CrioxxeHune u HNanwocTpupoBaTh MOHITHE BeKTOpa. @OpMYIHMpOBaTh:

BBIUUTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YHCIIO.
CkansgpHoe pou3BeIcHNE
BEKTOPOB

OTIpE/IEIEHUS: MOAYJISl BEKTOPA, BEKTOPOB, PABHBIX BEKTOPOB,
KOOpAWHAT BEKTOPa, CyYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB,
MIPOTHBOTIOJIOKHBIX BEKTOPOB, YMHOKEHHS BEKTOpa Ha YHCIIO,
CKaJIIPHOT'O IIPOU3BE/ICHHS BEKTOPOB; CBOMCTBA: PaBHBIX
BEKTOPOB, KOOPJMHAT PABHBIX BEKTOPOB, CIIOKEHHUS BEKTOPOB,
KOOp/MHAT BEKTOPA CyMMBbI M BEKTOpA Pa3HOCTH ABYX
BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHSI BEKTOpa Ha
YHCII0, CKAJIIPHOTO MPOU3BEJECHHUS ABYX BEKTOPOB,
NEePIEHANKYISIPHBIX BEKTOPOB

5.I'eomerpuuecku
¢ peoOpazoBaHus
(11 q)

JIBrxeHue (mepeMerieHue)
(urypsl. napauIenbHbIN
nepeHoc. OceBas CUMMETpPHUSL.
LlenTpanbHas cuMMeTpusl.
IToBopot. 'omoTeTHS.
[Tomobue duryp.

IIpuBoauTh puMeps! peodpazoBanus Guryp. OnuchrIBaTH
npeobpa3oBanus GUryp: napauiebHbIA MEPEHOC, OCeBast
CUMMETpHSI, IICHTPaJIbHAS CUMMETPUSI, IOBOPOT, TOMOTETHS,
nojiooue. @OpPMyYJIHPOBATD: ONPE/ICICHHS: IBKEHHS,
paBHBIX QUTYP, TOYCK, CHMMETPHYHBIX OTHOCUTEIHHO
NPSIMOM; TOYEK , CHMMETPUYHBIX OTHOCHTEIILHO TOYKH;
(burypbl, UMeOIIel OCH CUMMETPHH; (PUTYPBI, UMEFOLICH
LEHTP CUMMETPHH; MOJI0OHBIX (UTyp; CBOMCTBA BHIKEHUS,
MapauIebHOrO TIEPEHOCa, OCEBON CHMMETPHH, IIEHTPATBHOM
CUMMETPHH, TIOBOPOTA, FTOMOTETHH. Jl0KA3bIBATH TEOPEMBI: O
CBOWCTBAX MapasieIbHOTO MEPEHOCa, OCEBOM CHMMETPHH,
UEHTPAJIbHOW CHMMETPHUH, IOBOPOTA, TOMOTETHH, 00
OTHOIICHHUH TUIOMIACH 1M0I0OHBIX TPEYroJIbHUKOB.
IIpuMeHATH MOTyYCHHBIC OTIPEACICHUS, TEOPEMBI 1
(hOpPMyIIBI K PEHIEHUIO 3a1a4

6.IToBTOpeHue

@)

TloBTOpEHHE OCHOBHBIX
MTOHATHH ¥ METOJIOB KypcoB 7-9
kiaccoB. [Ipocreiiniue
reoMeTpruIecKrue GUTypsl U UX
cBolicTBa. M3mepenue
TEOMETPUIECKUX BEITHYHH.
TpeyroapHUKY, NapaIeIbHbIe

OnepupoBaTh MOHATHAME: TOYKA, MPpsiMasi, GUrypa, yroJ.
MHOTOYTOJIbHHK, paBHOOEIPEHHBIH U PaBHOCTOPOHHUH
TPEYrOJbHUKH, IPSIMOYIOJIHBIN TPEYrOJIbHUK, MEINAHA,
OUCCEKTpHUCa ¥ BBICOTA TPEYrOJIHUKA, IIAPAJLICIIOrPaMM,
POMO, IPSIMOYTOJIBHUK, Tpanenus, OKpy>KHOCTb U
KacaTeIbHasl; paBeHCTBO M TI0Jj00He (QUTYp. TPEYT OIbHUKOB,
MapAJUIEIBHOCTD U MEPIEHIMKYIISPHOCTD MPSIMBIX. YTOJ




1 TIEPIICHIUKYIISIPHBIC TIPSIMBIE.

OKpY>KHOCTb U KPYT.
I'eomeTpuueckue NoCTpOEHHUS.

VYTiIBl B OKpYXKHOCTH.
BrucanHsle u onucaHHbIE
OKpY>KHOCTH
MHOTOYI'OJIbHUKOB. IIpsmas u
OKPY’KHOCTb.
YeTblpexyroabHUKHU.
Brucannsle u onrcaHHbIE
YEeTBIPEXyroJbHUKH. TeopeMa
[Mudaropa u Hauana
TpuroHomerpuu. Pemenne
00X MHOTOYTOJIbHUKOB.

[IpaBriIbHBIC MHOTOYTOJILHUKH.

IIpeoOpa3oBaHUs TIOCKOCTH.
[Momobue. CummeTpus.
JBwxkenus. [Tnomans.
Brruncaenue miomniaaei.
[Tnomamy moxoOHBIX GUTYp.
JlexapToBbl KOOPAMHATEI HA
MJI0CKOCTU. BeKkTophl Ha
IUIOCKOCTH.

MEXTY IPSIMBIMH, CAHMMETPHS OTHOCHUTEIFHO TOYKH U
HpSIMO¥, JJTUHA, T, BEJIMYUHA YTJIa, IJIOMIA b , ICPUMET.
Hcnosb3oBaTh GopMymIbl: IEpIMETpa U TIOMIAN
MHOTOYTOJIEHUKOB, JUTMHBI OKPY)KHOCTH U ILIOIIAIU KPyTa,
o0beMa psIMOYToJILHOTO Mapaienenunena. OnepupoBarhb
MOHATHSAMU: TIPSIMOYTOJIbHAS CUCTEMA KOOPJIMHAT, BEKTOP;
HCIO0JB30BaTh OTU MOHATUA JId NMPCACTABJICHUA JaHHBIX U
pemieHus 3a1a4, B TOM YHCIE U U3 JPYTUX yIeOHBIX
npeaMeToB, Pemars 3amaun Ha TOBTOPCHHUE OCHOBHBIX
MOHSTHH, TIOCTPALINIO CBA3EH MEXIY Pa3INIHBIMH YaCTIMHI
Kypca, BBIOMpaTh METOJI [T PelicHUs 3ana4un. PemaTts
3a7]a4i U3 MOBCEJHEBHOM KU3ZHHU.




