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HOACHUTEJIBHAS 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEGHOI'O ITIPEAMETA "MATEMATUYECKAS JIOTUKA"

[TporpaMma coctaBieHa Ha OCHOBE HOPMaTHBHO MPAaBOBBIX aKTOB:

1. ®epepanbHbiii 3aKk0H Poccuiickoit @enepanmm ot 29.12.2012 Ne273-D3 «O6 oOpa3oBaHUH B
Poccuiickoit ®eaepannny ¢ UI3MEHEHUSMH U JOTOTHEHUSIMU;

2. B cootBercTBum ¢ TpeboBanusiMu DenepanbHOr0 TOCy1apcTBEHHOT0 00pa3oBaTeIbHOTO
CTaHaapTa OCHOBHOTO 00111eTo obpa3oBanus (yrBepxaeH [Ipukazom MunuctepcTBa
IMpoceemenus Poccun 0131.05.2021 No287 «O0 yTBepkaeHNU PenepaabHOro
TOCY/IapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa OCHOBHOTO OOIIET0 00pa30BaHU).
(3apeructpupoBano B Muntocte Poccun 05.07.2021 Ne64101)

3. Tlpuxa3 Munucrepcrsa npocseuieHus PO ot 16 Hos0ps 2022r. Ne993 «OO6 yTBepKaeHUH
(denepanbpHOI 00pa30BaTENHFHON IPOTPAMMBI OCHOBHOTO OOIIIETO 00pa30oBaHUDY

OcCHOBHBIE TUHUY CONIEpKaHUS yueOHOTro mpenMeTa "MareMaTHdeckas JOrukKa» B 5—9 kimaccax —
apudmeTnyecKas W TeOMeTpHUYecKasi, KOTOPhIe Pa3BUBAIOTCS MapaslIeNbHO, KaXash B COOTBETCTBHU C
COOCTBEHHOW JIOTMKOW, OJHAaKO, HE HE3aBUCHUMO OJHA OT JpYyrod, a B TECHOM KOHTaKkTe |
B3aMMOAEHCTBUU. Takke B Kypce MaTeMaTHKH TPOUCXOAUT 3HAKOMCTBO C JJIEMEHTaMH anreOpbl U
OTHCATETHHON CTATUCTHKH.

Anrebpa sBiseTCS OOHMM €3 OMNOPHBIX KYypCOB OCHOBHOTO o0OIIero oOpa3oBaHWA: OHA
obecrevnBaeT n3ydeHue APYrux AUCIHUIDINH, KaK €CTeCTBEHHO-HAYYHOTO, TAK ¥ TYMaHUTAPHOTO ITUKIIOB,
e€ OoCBOoeHHE HEOOXOMUMO I MPOAODKEHHS O00pa3oBaHWS W B TOBCETHEBHOW XU3HU. PasButne y
00yJarommxcs HAyYHBIX MPEACTABICHUN O MPOUCXOXKICHUU M CYIIHOCTH anrebpandeckux aOCTpaKIni,
crocobe OTpaKeHUs] MaTEeMAaTHYeCKOW HAyKOW SBICHHH W TPOIECCOB B TPHUPOJAE M OOIIEecTBE, pOIU
MaTeMaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM IO3HAHWU W B MPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS M KadeCTB MBIIIICHHs, HEOOXOMUMBIX IS aJanTalii B COBPEMEHHOM
ugppoBoM ooOmIecTBe. M3ydyenue anreOpsl oOeclieyrBaeT pa3BUTHE YMEHHsS HaOJI0JaTh, CPaBHUBATH,
HaXoAuTb 3aKOHOMEPHOCTHU, Tpe6yeT KPUTUYHOCTU MBIIUJICHUAA, CIIOCOOHOCTH APTYMCHTHPOBAHHO
00OCHOBBIBaTh CBOM JICHCTBUSI M BBIBOJBI, (POPMYyITUpPOBaTh yTBepkAeHUs. OCBOeHHE Kypca alreOphl
oOecrieynBaeT PA3BUTUC JIOTUYCCKOI'O MBINIJICHUA o6yt{a}0mnxca: OHU HCHOJB3YIOT JACAYKTHUBHBIC U
WHIyKTHBHBIC PACCYKIEHHsI, 0000IIeHNE U KOHKPETH3AIIMIO, a0CTparupoBaHUe U aHAJIOTHIO.

I'eomeTpusi Kak OJIMH M3 OCHOBHBIX Pa3JIEJOB LIKOJIBHON MaTEMaTUKH, UMEIOIINM CBOEH 1EJIbIO
obecreynTh W3y4eHHE CBOWCTB W pPa3MepoB (UTyp, MX OTHOUICHWH W B3aUMHOE PACIIOJIOKEHHE,
OnupaeTcsi Ha JIOTHYECKYIO, JOKa3aTeNbHYI0 IHHHI0. L[eHHOCTh W3y4eHUsl TeOMEeTpHH Ha YpOBHE
OCHOBHOTO 00mIero o0pa3oBaHMsl 3aKIIOYAeTCS B TOM, YTO OOYYAIOUIMHCS YYHTCS TPOBOJIUTH
JIOKa3aTeNIbHbIE  PACCYXKICHHWS, CTPOWTH JIOTHYECKHUE YMO3AKIIOUCHHS, JIOKa3blBaTh HWCTHHHBIE
YTBEPXKIAECHUS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOAUTH DPACCYKIECHUA «OT IIPOTHBHOTOY,
OTJIMYATh CBOWCTBA OT MPU3HAKOB, (POPMYJIMPOBATH OOPATHBIE YTBEPKICHUSI.

BTopoii 1enpro u3ydeHus FeOMETPUU SIBJISIETCS. CIIOJIB30BAHKE €€ KaK NHCTPYMEHTA IIPU PELIEHUU
KaK MaTeMaTHYCCKHUX, TaK U MPAKTUYCCKUX 3aJiad, BCTPCHAIOUIUXCS B peaanof/'I JKHN3HU. O6yqa}01u1/1171051
JIOJDKEH HAayYUThCS ONPEJICIUTh Te€OMETPUYECKYI0 (QUrypy, OIUCAaTh CIOBAaMH JAHHBIH YepTEX WIN
PUCYHOK, HAWTH IJIOMIA]h 3€MEJIbHOTO YYacTKa, PacCYHTaTh HEOOXOJWMYIO JUIMHY ONTOBOJIOKOHHOTO
kabemss wim TpeOyembie pa3Mepsl Tapaxa sl aBTOMOOWISI. ODTOMY COOTBETCTBYET BTOpasd,
BBIYUCIUTECIIbHAA JIMHUA B H3YUCHHU T'COMCTPUMH. HpI/I pEeHICHUN 3aa4 MPaKTUYCCKOI'0 XapakTepa
00y4aloNMiicsl YIUTCS CTPOUTHh MaTeMaTHUECKHe MOJENN PeabHBIX JKU3HEHHBIX CUTYalWi, IPOBOINUTH
BBIUMCIICHHS U OLICHUBATh aJIcKBATHOCTh TIOJYYCHHOTO PE3yJIbTaTa.

Kpaiine BaxkHO TOMYEPKMBATH CBSI3M TEOMETPUM C JPYTMMH YYCOHBIMH TIPEIMETaMH,
MOTUBHUPOBATH HCIIONB30BATh OIPEIENICHHS T'€OMETPUYEeCKUX (UTYp U TOHATHH, JEeMOHCTPUPOBATDH
MPUMEHEHUE TIOIYYCHHBIX YMEHUH B ()M3WKE M TEXHHKE. DTH CBS3M HanOojee SPKO BUAHBI B TeMax
«BexTtopsb», «TpuroHoMeTpruieckrue COOTHOIEHs», «MeTox koopauHat» u «Teopema [Iugaropay.



[Ipu oOyueHMM pemIeHHIO TEKCTOBBIX 3aAad B 5-9 Kiaccax HCIOJNB3YIOTCS apupMeTHUYECKUe
npuémbl perrenus. [Ipu oTpaboTKe BBIUMCIUTENBHBIX HAaBBIKOB B 5—8 KiaccaXx paccMaTpUBarOTCs
TEKCTOBBIC 3a/a4d CIEIYIOIIMX BHJIOB: 33Jadd Ha JABIKCHUE, HA YacTH, Ha TMOKYIIKHA, Ha paboTy u
MPOM3BOJUTENBHOCTh, Ha TMPOLEHTHI, HAa OTHOIIEHWS W Tpomopiuu. OOyyaromuecss 3HAKOMSTCS C
npuéMaMy pelleHus 3aJad MepedopoM BO3MOXKHBIX BAapHAaHTOB, ydaTcs paboraTh ¢ uH(oOpMaiuer,
npeAcTaBiIeHHON B (popMe TabIHI WIIK IUarpaMm.

VY nensercs BHUMaHue pazoopy 3ananuii BITP u OI'D



HEJIN U3YYEHW S YYEBHOI'O ITPEJIMETA

"MATEMATUYECKAS JIOTUKA "

IIpuopureTHpIMHE TIEISIMA 00yUEHHUS MaTEMaTHKE B 5—6 Kilaccax SIBISTFOTCA:

npojaobkeHue GOPMHUPOBAHUS OCHOBHBIX MaTEeMaTHYECKUX MOHATHH (UMCIIO, BEINYMHA,
reomeTpuueckas Gurypa), ooecrneunBaroyX MPeeMCTBEHHOCTh U MIEPCIIEKTUBHOCTD
MaTeMaTHYeCKOTo 00pa3oBaHUA 00YIaIONIUXCS;

Pa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUECKUX COCOOHOCTEH 00y4YaIOIMXCs, TO3HABATEIBHOM
AKTUBHOCTH, HCCIIEJ0BATEIbCKIX YMEHUH, HHTEPECa K H3YUCHUIO MaTeMaTHKY;

HO/IBEICHNE O0YYarOIIMXCs Ha JOCTYITHOM JUISl HUX YPOBHE K OCO3HAHHIO B3aMMOCBS3U MaTeMaTHKH
U OKPY’KaIOIIero MUpa;

(hopmupoBaHue HYHKIMOHATBHOM MaTeMaTHYECKOH IPaMOTHOCTH: YMEHHsI Paclio3HaBaTh
MaTEMAaTUYCCKUC O6’beKTI>I B pCAJIBHBIX JXU3HCHHBIX CUTYallUAX, IPUMCHATH OCBOCHHBIC YMCHUS IJId
pelIeHus NPaKTHKO-OPHEHTUPOBAHHBIX 3a]1a4, HHTEPIPETUPOBATH MOTYYCHHBIC PE3YIIbTATHI H
OLICHMWBATh UX HAa COOTBETCTBHUEC HpaKTI/I‘-IGCKOP'I CUTyalluu.

B 7-9 xnaccax:

PazButne y 00y4aromumxcsi Hay9HBIX IPEICTABICHUN O IPOMCXOKACHUH U CYIITHOCTH
anredpanvecknx abCTpaKIuid, CIIOcO0e OTPAKEHUS MaTeMaTHIECKON HAyKOW SBJICHUHA U TPOIIECCOB
B TIpUpOJIe 1 00IIECTBE, PO MATEMAaTHUECKOTO MOACIUPOBAHMS B HAYYHOM TIO3HAHHUH U B
HpaKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHHS H KAUECTB MBIIUICHHS,
HEOOXOUMBIX IS aJaNTallii B COBPEMEHHOM ITU(POBOM OOIIECTBE.

o0ecreynTh N3y4eHHE CBOMCTB B pPa3MepoB GUryp, UX OTHOUICHUH M B3aUMHOE PACIOJIOKEHHUE,
OITMpAETCs Ha JOTUYECKYIO, JOKa3aTeIbHYIO JIMHUIO.

Bropoii 1ienbro n3ydeHust FeOMETPHH SBIISIETCS UCTIONb30BaHNE €€ KaK MHCTPYMEHTA IIPU PeIICHUH
KaK MaTeMaTHYECKHX, TaK M IPAKTUUECKUX 3a/1a4, BCTPEUAIOIINXCS B pealTbHON JKU3HH.



MECTO YUEBHOI'O ITPEIMETA B YYEBHOM IIJIAHE

Ha m3ydenue yuebHoOro npeamera «MatemaTudeckas Joruka» oTBoautcs 136 yacos: B 5 kiacce — 34
yaca (1 yac B Hezenro), B 6 kiacce — 34 yaca (1 gac B Hezenmo), B 7 kiacce — 34 vaca (1 4ac B Heneno),
B 8 kiacce — 34 gaca (1 gac B Hegemo), B 9 kimacce — 34 gaca (1 gac B Hememo)



COAEPKAHUE YYEBHOI'O IPEJMETA
" MATEMATHUYECKAS JIOTUKA™

HarypanbHble yncia u HyJIb

HarypanbHoe uumcno. Psam Hatypampubeix uncen. Ywmcmo 0. M3o0pakeHne HaTypaldbHBIX YHCEI
TOYKaMHU Ha KOOPAUHATHON (IHCIIOBOM) TIPSIMOM.

ITo3ummonHast cuctemMa cUvcieHHud. PUMcKas Hymepanus Kak MpUMep HEMO3WUIIMOHHONW CHCTEMBI
curcnenus. JlecaTHIHas CHCTeMa CUHCIICHHSL.

CpaBHEeHHE HaTYpaJbHBIX YHCEI, CPaBHEHHE HATYPaIbHBIX ducell ¢ HyléM. CiocoObl CpaBHEHUSI.
OxpyriieHne HaTypaIbHBIX YHCET.

CrnoxeHue HaTypaJlbHBIX YHCEJ, CBOWCTBO HYJS IIPH CIOKEHWW. BpluMTaHWe Kak JIeicTBuE,
o0paTHOE CIOKEHHIO. Y MHOKEHHE HATYpalbHBIX YHCEI, CBOMCTBA HYJS W €IUHHIBI MIPH YMHOXKEHUH.
Henenne kak aercTBrue, 00paTHOE YMHOXKEHHIO. KOMIIOHEHTHI JeCTBUMA, CBA3b Mexay HUMU. [IpoBepka
pe3yiabTaTa apupMETHUSCKOro JehCTBHS. [lepeMecTUTEeNIbHOE M COYeTaTeNbHOE CBOMCTBAa (3aKOHBI)
CIIO’KEHHSI 1 YMHOKEHUS, paclipeIeTUTEIbHOE CBOUCTBO (3aKOH) YMHOKECHHSI.

Hcnonp3oBanue OykB i OOO3HAYEHUS HEM3BECTHOI'O KOMIIOHEHTa M 3alliCh  CBOMCTB
apu(QMETHUYECKUX JICHCTBUH.

Henurenn u KpaTHble YHWCNA, pa3loXKEeHHE HAa MHOXHUTENH. [IpocThle M COCTaBHBIE YHCIA.
[Tpuznaku nenmumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeNleM. 3aliCh YUCIIa B BUIE CYMMBI pa3psIHbIX CllaraeMbIX.

UucnoBoe BbIpakeHUE. BbluMCI€HHE 3HAYEHWM YUCIOBBIX BBIPAXKEHUH, MOPSAOK BBIIOIHEHUSA
neiicteuii. Micronb3oBanue NpH BEIYMCICHUSIX TIEPEMECTHTEIBHOTO U COUETATEIBHOTO CBOMCTB (3aKOHOB)
CJIOKEHHS U YMHOKEHUS, pacpeeTUTeIbHOTO CBOIICTBa YMHOYKEHHSI.

Jpodu

IIpencraBnenne o apoOM Kak Croco0e 3amucu 4acTH BeJuunHbl, OOBIKHOBEHHBIC JpPOOH.
[MpaBunbHBIC W HENpaBWIbHBIE ApoOu. CMenranHas ApoOb, MPEJCTABICHHE CMEIIaHHON APOOH B BHJC
HENPAaBUILHOU JPOOH M BBIZICIICHUE 1ISJION YaCTH YMCiia U3 HeMpaBUiIbHOMN Apodu. M3o0pakeHnue apodeit
TOYKAMH Ha YUCIIOBOU mpsiMoii. OCHOBHOE CBOMCTBO Jipoou. Cokparienue Apodei. [Ipusenenue qpodu k
HOBOMY 3HaMeHateno. CpaBHEHHE TIpoOei.

CrnoxeHue W BbIUMTAaHUE JpoOed. YMHOKEHHEe W JelieHHe ApoOeid, B3aUMHO OOpaTHbIE JPOOH.
HaxoxeHue yacTu 11e710T0 U LIEJI0ro MO €ro 4acTH.

Hecatnunas 3ammce npobeid. [lpencraBneHne necaTHdHONW IpoOW B BUIE OOBIKHOBEHHOM.
N300paxeHne IeCSITUYHBIX IpoOell TOUKaMHu Ha YUCIIOBOH MmpsiMoil. CpaBHEHHE AECATHUHBIX APOOEH.

Apudmernueckue TEHCTBUS C JeCATHIHBIMU Apo0siMu. OKpyTIeHHE JeCITUIHBIX JPOOEH.

Pemenne TeKcTOBBIX 32124

Pemenne TekcTOBBIX 3a7ay apupMeTHUECKUM criocoboM. Pemenune noruyeckux 3anau. Pemenue
3a1a4 nepeOopoM BCeX BO3MOKHBIX BapuaHTOB. VIcToib30BaHNe TP PELLICHNUH 3a/1a4 TaOJIUIl ¥ CXEM.

Pemenne 3amad, copep)KaluX 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIWYMHBL: CKOPOCTb, BpeEMs,
paccTosiHue, LeHa, KOJTUYECTBO, CTOMMOCTh. EAMHUIBI M3MepeHus: Macchbl, 00bEMa, 1IeHbI, PACCTOSIHH,
BpPEMEHH, CKOPOCTH. CBA3b MEX 1y €IMHUIIAMH U3MEPEHNS KaXK10H BEINYNHBI.

Pemienne ocHOBHBIX 33124 Ha IpOOH.

[IpencraBienne qaHHBIX B BUe TaOIHIl, CTOIOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsnnele mpencraBieHust o ¢urypax Ha IUIOCKOCTH: TOYKa, HpsMas, OTPE3OK, JIyd, yrod,
JIOMaHasi, MHOTOyTOJIbHUK, OKPY>KHOCTb, KpyT. YToi. IIpsAMoii, ocTpsIil, TyHON M pa3BEPHYTHINA YTIIEI.

JnuHa oTpe3ka, METpUYECKHE €IMHUIBI JUIMHBL JlJIMHA JIOMaHOH, MEPUMETP MHOIOYTOJIBHUKA.
W3mepenne 1 NocTpoeHUE YTIIOB ¢ IOMOILBIO TPAHCIIOPTHUPA.

Harnsnneie npencrasnenus o Gurypax Ha MIOCKOCTH: MHOTOYTOJIBHHK, IPSIMOYTOJILHUK, KBaApaT,
TPEYroJbHHK, O PABEHCTBE (QUTYP.



Uzobpaxkenue ¢uryp, B ToM uncie Ha kieryaroit Oymare. [loctpoerne KoHpUTypaLuil U3 yacTei
NPSMOM, OKPY>KHOCTH Ha HEIMHOBAHHOHW W KieTyatoi Oymare. Vcronb30BaHHe CBOMCTB CTOPOH U YIJIOB
MPSIMOYTOJILHUKA, KBaJpaTa.

[Inomane mpsAMOYrolbHMKa U MHOTOYT'OJBHHMKOB, COCTAaBJIEHHBIX W3 MPSIMOYTOJBHHUKOB, B TOM
yrcie Guryp, n300pakEHHBIX Ha KieT4aTol Oymare. EMUHNIIBI H3MepeHHs TUIOMIA N,

Harnsaneie npeactaBieHHs O MPOCTPAaHCTBEHHBIX (UTypax: MPSIMOYTOJILHBIN Mapaluienenure],
KyO, MHOTOrpaHHUKH. M300pakeHHe TPOCTEHIIMX MHOTOTPaHHUKOB. Pa3BépTkm Kkyba w
napamienenumnena. Co3nanue Mojeneli MHOTOIPaHHUKOB (M3 OyMaru, NpOBOJIOKH, IIACTHIIMHA U APYTHX
MaTeprasoB).

O0BEM MpsIMOYTONIBHOTO Tapasuienenunena, kyoa. Eanauns: namMepenus oobEma.

6 KJIACC

HarypanbHble yuciaa

Apudmernueckue IeHCTBUS ¢ MHOTO3HAYHBIMU HATYpaIbHBIMU YHCIaMU. YHCTIOBBIC BBIPAXKEHUS,
TIOPSIIOK JACHCTBHH, UCIIONB30BaHUE CKOOOK. Mcmonp30BaHne MpU BBIYUCICHUSX MEPEMECTUTEIHLHOTO H
COUETATEIbHOTO CBOWMCTB CIIOKEHUS M YMHOXKEHHUS, PpaCHpEeleUTENIbHOTO CBOMCTBA YMHOMKEHUSI.
OxpyriieHue HaTypajibHBIX YHCET.

Jenurenu M KpaTHBIC YHCJa, HAUOOJBIIUN OOIIUI ACTUTENhb M HaMMEHbIICE OOIIee KPaTHOE.
JenuMocTb cyMMBI 1 ITpou3BeeHus. JleieHne ¢ OCTaTKOM.

dpoon

OObIkHOBeHHast JApoOb, OCHOBHOE CBOWCTBO JpOOH, COKpamieHune apobeir. CpaBHeHHE U
ynopsiaounBaHue ApoOeil. Pemenne 3amau Ha HaxoXAEHHE YacTH OT LIEJIOr0 M LIEJIOro MO €ro YacTH.
[poOHoe uncno kxak pesynprar AeneHus. llpeacraBneHue necATHUHOW APOOM B BHIE OOBIKHOBEHHOMN
JIpoOu ¥ BO3MOKHOCTH MPEJCTABICHNSI OOBIKHOBEHHON APOOH B BUIE IECATUYHOM. JlecaTHuHble 1podu u
MeTpHUecKasl cucreMa mMep. Apudmerndyeckre IeHCTBUS U YHCIOBBIE BBIPDAKCHHSI C OOBIKHOBEHHBIMH U
JECSTUYHBIMU IPOOSIMU.

OtHowenue. [lenenne B JaHHOM OTHOIIEHMH. MacmTal, nponopuus. Ilpumenenue npomnopuuii
MIPH PELICHUN 3a]1a4.

Ilonatne mnpoueHTa. BpluncieHne npoueHTa OT BEJIWYMHBI W BEJIWYMHBI MO €€ MpPOLEHTY.
BripaxkeHue NpoLEHTOB AeCITUYHBIMU ApoOsimu. Perienue 3anad Ha npoLeHThl. BeipaskeHne oTHOIEHNS
BEJIMYUH B MPOLICHTAX.

IHosokuTEIBHBIEC B OTPHLIATEIBHBIC YHCJIA

[lonoxurensHble M OTpULaTeNbHBIe uMcha. llenmsle yncna. Moaynp uucia, reomMerpuyeckas
MHTEpIpeTanust MOAyis uucha. M3o0paxeHue uucen Ha KOOPAMHATHOM mOpAMOH. YwncioBble
npomexyTku. CpaBHeHHE dncesl. ApupMeTHYecKrue ACHCTBUS € TOJIOKUTEIBHBIMU M OTPULATEILHBIMU
YHUCIIaMHU.

[IpsiMoyrosibHas cucTeMa KOOpPAWHAT Ha TUIOCKOCTH. KOOpAMHATEI TOUKH Ha MJIOCKOCTH, adcuucca
u opaunara. [loctpoenue Touek u GUryp Ha KOOPIAUHATHOM MIIOCKOCTH.

BykBeHHbIe BHIpasKeHUs

[IpumeHenne OyKB sl 3alMCH MaTeMaTHYeCKUX BBIpRXKEHUM u mpenoxennid. CBolcTBa
apupMeTHYECKHUX JelcTBUN. ByKBeHHbIC BBIPDAKEHHSI M YUCIIOBBIE TI0JICTAHOBKU. ByKBEHHbIC paBEHCTBA,
HaX0K/IEHUE HEM3BECTHOTO KoMIToHeHTa. DopmMybl, popMyInbl IepuMeTpa U IO MPSMOYTOIBHUKA,
KBa/Iparta, 00b&Ma mapaiiesnenumnena u Kyoa.

Peienne TeKCTOBBIX 32124

Penrenne TEKCTOBBIX 3amad apu(PMETHISCKUM CITOCOOOM. Perienue yormueckux 3amad. Pemenue
3a1a4 11epeOopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amad, comepsKaliuX 3aBUCHMOCTH, CBS3BIBAIONINX BEIMYMHBL. CKOPOCTb, BpeEMs,
paccTosiHue, II€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTENBHOCTh, BpeMs, 00bEM palboThl. EnuHuim



MU3MEPEHMS: MacChl, CTOMMOCTH, PACCTOSIHUS, BpEMEHH, CKOPOCTH. CBsI3b MEXAY €IUHHUIIAMU U3MEPEHUS
KQXXJI0M BEJIMUUHBI.

Pemienne 3apmay, CBS3aHHBIX C OTHOLICHHEM, INPONOPLUOHAIBHOCTHI) BEJIUYMH, IIPOLEHTaMU;
peleHre OCHOBHBIX 3a7a4 Ha APOOH U TPOLICHTEHI.

OneHka ¥ MPUKUAKA, OKpYyTiieHue pe3yiabrata. CocTaBieHne OYKBEHHBIX BBIPOKEHHUHN MO YCIOBUIO
3aJa4H.

[IpeacraBienue AaHHBIX C MOMOIIBIO Tabmum u auarpamMM. CtonduaTble AMarpamMMbl: YTEHHE H
noctpoeHue. YteHue KpyroBbIxX AHATPAMM.

Harnsaanas reomerpus

Harnsnnele mpencrasieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, NpsMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3auMHOE  pacnosioKeHue JByX INpsAMBIX HAa  IUJIOCKOCTH, IApAJUICNIBHBIE  IPSIMBIE,
NEPIEHANKYJISIpHBIE MpsAMble. M3MepeHHe pacCTOSHUN: MEXAY ABYMsI TOYKaMH, OT TOYKH A0 IIPSIMOM,
JUIMHA MapLIpyTa Ha KBaJpaTHON CETKE.

W3mepeHre M IOCTPOEHUE YIVIOB C IIOMOIUBI TPAaHCIOPTHPA. BHIBl TPEyroJIbHUKOB:
OCTpPOYTOJIBHBIH, NPSAMOYTOJIBHBIM, TYIOYT OJIbHBI, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI.
YeThIpEXYTrOJIbHUK, IPUMEPHI YETHIPEXYTONBHUKOB. [IpAMOYTOnbHUK, KBaJApaT: UCIOJIb30BAHUE CBOMCTB
CTOpPOH, YIJOB, auaroHaned. M3o0paxeHue reomerpuueckux (uryp Ha HeJIMHOBaHHOH Oymare ¢
WCIIOJIb30BaHUEM [UPKYJISL, JIMHEWKH, YTONbHUKA, TpaHcmopTupa. [locTpoenus Ha kiaeTyaroit Oymare.

[Mepumerp wmHoroyronpHuka. [loHsATHE MUOmAAN (UTYpHI, €IWHHUIBI HM3MEPEHUS TUIOLIAIH.
[TpubnmwxéHHoe M3MepeHue IIomann (uryp, B TOM 4YHcCie Ha KBagpaTHOM cerke. [lpubmmkénnoe
WU3MEpEHNE JUINHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CuMMeTpHs: LIEHTpaJbHasl, 0CEBas U 3€pKaJIbHasi CAMMETPHH.

ITocTpoeHne cuMMETPUYHBIX GUTYD.

Harnsinaele mpeactaBieHuss O MPOCTPAHCTBEHHBIX (Urypax: mapajulelenunes], Kyo, npusMma,
nupamuzia, KOHyC, LWIMHIAP, mwap u cdepa. M3o0paxeHue npocTpaHCTBEHHBIX ¢uryp. Ilpumepsl
PasBEPTOK MHOTOIPAHHUKOB, IMIMHAPA M KoHyca. Co3maHue MoJeneil MpoCcTpaHCTBEHHBIX (uryp (w3
Oymaru, MpoBOJIOKH, IUTACTHIIMHA U IPYTUX MaTEPHAIIOB).

[Tonsitre 00bEMa, eAMHUIIBI H3MepeHus 00bEMa. OOBEM NPSAMOYTOJIBFHOTO Mapajulesienunesa, Kyoa.

7 KJIACC

Yucna v BbIYUCIEHAS

Jpobu OOBIKHOBEHHBIE W JICCATHYHBIEC, MEPEX0] OT OJHOW (QopMbI 3amucu Jpobel K JIpyroi.
IlonsiTHe panMOHAIBHOTO 4YHCNA, 3allMCh, CPABHEHHE, YIOPSIIOYMBAHHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue ASHCTBUS C pallMOHAIBHBIMH YMCIaMd. Pemienue 3agad M3 peajbHOW MPAaKTHKH Ha
4JacTH, Ha JIPOOH.

CremneHpb ¢ HaTypalbHBIM TOKa3aTeJeM: ONperesieHHe, MpeoOpa3oBaHUe BBHIPAKEHUH HAa OCHOBE
OTIpeJiesIeH s, 3amuch OOoNbIMX 4ucen. [IpoIeHThl, 3alich TPOIEHTOB B BHJE APOOH U JAPOOH B BHJC
MPOIEHTOB. Tpy OCHOBHBIE 3a/1a4H HA TIPOIICHTHI, PEILICHHUE 3a/1a4 U3 PealbHOM MPAKTHKH.

[IpuMmeHeHre TprU3HAKOB AETUMOCTH, Pa3I0KeHNE Ha MHOKUTENH HATYPaTbHBIX YHCEIL.

PeanpHbIE 3aBUCUMOCTH, B TOM YHCIIE TIpsAMasi M 0OpaTHAS MPOMOPIIHOHATHHOCTH.

Aaredpanyeckue BbIpPaskeHHs

IlepemeHHbIE, YHCIOBOE€ 3HAYEHUE BBIPAXKEHUS C TepeMeHHOH. JlomycTuMmble 3Ha4YEHUA
nepeMeHHbIX. [IpelicTaBlieHne 3aBUCHMOCTA MEXIy BEIMYMHAMHU B Bujie (QOopMyibl. BeruucineHws 1o
¢opmynam. IIpeobpasoBaHre OYKBEHHBIX BBIpOKEHHH, TOXKICCTBEHHO paBHBIC BBIPAKEHUS, MpaBHia
npeoOpa3oBaHus CyMM M NpPOHM3BEICHH, MpaBUiIa PACKPBITHA CKOOOK M NPHUBEACHHUS NOAOOHBIX
CJIaraeMbIX.

CBolicTBa CTENEHH C HATYpaJIbHBIM [TOKa3aTeNeM.



Opnounensl W MHOrowieHsl. CreneHb MHorouwileHa. Co)keHHe, BBIYMTAHUE, YMHOXKEHUE
MHOTOUIeHOB. POpMyJIbl COKPAIIEHHOIO YMHOXKEHUS: KBaJpaT CyMMBI M KBaJpar pazHocTH. Popmyna
pa3HoCTH KBaJApaToB. Pa3no)keHne MHOrOWIEHOB HA MHOKHUTEIH.

YpaBHeHHs U HepaBeHCTBA

YpaBHeHHe, KOpeHb YpaBHEHHs, IpaBWja NpeoOpa3oBaHUS YpPaBHEHUS, PaBHOCHILHOCTb
YpaBHEHUH.

JIuneliHOe ypaBHEHME € OJHOHM IEPEMEHHON, YUCIIO KOpHEH JIMHEWHOTO YPaBHEHUs, PEILICHUE
JUHEWHbIX ypaBHeHHH. COCTaBIE€HHE YPaBHEHUM IO YCIOBHIO 3aJauM. PelleHue TEKCTOBBIX 3adad ¢
MTOMOIIIbIO YPaBHEHUH.

JluneiiHoe ypaBHEHHE C JBYMS IEPEeMEHHBIMH U ero Tpaduk. Cucrema IBYX JTMHEHHBIX ypaBHEHUI
C IByMs TNEepeMEHHBIMHU. PerieHue cUCTeM YpaBHEHHMH CIIOCOOOM MOACTaHOBKH. [lpumepsl perieHus
TEKCTOBBIX 3a/1a4 C TOMOIIIBIO CHCTEM YPaBHEHUH.

DyHKINH

Koopaunara Touku Ha mpsmoil. UucnoBble MpoMexyTKH. PaccTosHue Mexay ABYMsS TOYKaMHU
KOOPJIMHATHOU MPSIMOM.

[MpsmoyronpHast cuctema koopAwHaT, ocu OX m Oy. AOcmmcca W opAMHATa TOYKH Ha
KOOpAWHATHOU mockocTu. [lpumepsl rpadukoB, 3agaHHBIX (opMmynaMu. UTeHne rpaduKoB pealbHBIX
3apucumoctedl. [lonstie ¢ynkuun. ['padpuk Pynxnun. CpoiictBa Qynkumid. JlunediHas ¢yHkuums, eé
rpaduk. I'padux Gyukium y = [X|. ['paduueckoe perreHne TUHEHHBIX YPaBHEHUH M CHCTEM JIMHEHHBIX
YpaBHEHUH.

HavanpHple mnoHATHA TeoMeTpud. Touka, mOpsMas, OTPE30K, Jyd. Yroa. Buasl yrios.
Beprukanbuele 1 cMmexxHble yribl. buccektpuca yria. Jlomanas, MHOroyronbHukK. IlapannensHocTh u
MEPNEHANKYISIPHOCTD MPSIMBIX.

Cummerpuunbsle ¢urypel. OCHOBHBIE CBOWCTBa OCEBOM cUMMeTpuu. llpumepsl cummerpun B
OKPYKaIOILIEM MHpE.

OCHOBHBIE TIOCTPOEHHUS C IMOMOLIBIO LUPKYyNs W JuHeWku. TpeyrompHuk. Beicora, MennaHa,
OuccekTpuca, UX CBOHCTBA.

PaBHOOEIpEHHBIN 1 PAaBHOCTOPOHHUI TPEYTrobHUKN. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa ¥ IPU3HAKK PaBHOOEIPEHHOTO TPEyrojbHUKa. I [pu3HaKy paBeHCTBa TPEYTrOJIbLHUKOB.

CBolicTBa M NPU3HAKH MNapaJIeNbHBIX NpsAMbIX. CymMMma yIJOB TpeyrojpHUKa. BHemIHMe yribl
TPEYTrOJIbHUKA.

IIpsimoyroneHeld  TpeyroapHUK. CBOWCTBO  MeAMaHbl  NPSIMOYTOJBHOIO  TPEYrOJbHUKA,
MPOBEAEHHON K rumoteHyse. [Ipu3Haku paBeHCTBa MPSMOYTONBHBIX TPEYTONBHUKOB. IIpsMOyrompHbIN
TPEYTONBHHUK € yrioM B 30°.

HepaBeHncTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O AJIMHE JIOMAHOM, TeopeMa
0 OoJplIeM yriie ¥ 0oNblIel CTOPOHE TpeyronbHuKa. [leprneHnuKynsap 1 HaKJIOHHAs.

I'eomeTrpuueckoe mecto Touek. bruccekTpuca yriia u cepeIMHHBIN NEPIEHANKYISAP K OTPE3KY Kak
TEOMETPHUYECKUE MECTA TOUEK.

OKpy>KHOCTb U KpyT, XOpJia U JTUaMeTp, X CBOMCTBAa. B3auMHOE pacmonokXeHHe OKPYXKHOCTH U
npsimoii. KacatenmpHast M cekymas K OKpyXHOCTH. OKpYy>KHOCTb, BIIHMCaHHas B yroil. BrmcanHas u
OTHCaHHas OKPY>KHOCTH TPEyTOJIbHUKA.

Havaneneie moHsATHS TreoMerpud. Touka, mpsMas, OTpe30K, Jyd. Yroia. Buasl yrios.
Beprukanbuele 1 cMexHble yribl. buccektpuca yria. Jlomanas, MHOTOyronbHUK. IlapainensHocTh U
MEPIEHINKYISPHOCTD MIPSIMBIX.

Cummerpuunbsle ¢urypsl. OCHOBHBIE CBOWCTBa oceBOM cummerpuu. Ilpumepsl cummerpuu B
OKPYKAIOILEM MHpE.

OCHOBHBIE IIOCTPOEHUS] C IIOMOUIbIO LIMPKYJIs M JIMHEHWKkH. TpeyroibHuk. BeicoTta, Menuana,
OucceKkTpuca, X CBOMCTBA.

PaBHOOCIpEHHBIN U PABHOCTOPOHHUHN TPEyTOIHHUKHA. HepaBEeHCTBO TPEYTOIbHHKA.

CpoiicTBa U IPU3HAKU paBHOOEIPEHHOIO TpeyrojapHuKa. IIpu3HaKy paBeHCTBa TPEYTrOJIbHUKOB.



CBoiicTBa M NPH3HAKH MapauIeNbHBIX OpsAMBIX. CymMMa YIJIOB TpeyroibHUKA. BHeImHHe yrisl
TPEyroJbHHKA.

[IpsmoyroneHbIi  TpeyronbHUK. CBOMCTBO  MeOWaHBl  MPSIMOYTOJNBHOTO  TPEYroJbHHKA,
NpoBenEHHON K rumoteHy3e. [Ipu3Haku paBeHCTBAa MPSMOYTOJIBHBIX TPEYroJIbHUKOB. [IpaMoyrombHBIN
TPEYTONbHHUK € yrioM B 30°.

HepaBeHcTBa B reoMeTpun: HEPaBEeHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOH, Teopema
0 OoJblIeM yriie ¥ 0oNblIel CTOPOHE TpeyronbHuKa. [leprneHnuKynsp 1 HaKJIOHHAS.

I'eomeTpryeckoe MecTo TodeK. bruccekTpuca yria u cepeIuHHbIH NEPHeHIUKYIAP K OTPE3Ky Kak
reOMETPHUECKHE MECTa TOUEK.

OKpy>KHOCTb W KpYT, XOpJa U IuaMmeTp, X CBoiicTBa. B3anMHoOe pacmonoxeHne OKpY>KHOCTH U
npsmoii. KacarenbHass u cekymas K OKpyxkHOCTH. OKpYXXHOCTb, BIHUCaHHas B yroy. Brucannas u
OTMCaHHAs! OKPY)KHOCTH TPEYTOJIbHHKA.

8 KJIACC

Ymucna v BBIYUCTEHAS

KBanpatublit kopeHb u3 umcina. [lorsarue 00 uppanoHansHOM dncie. JlecaTHaHble TpUOIKeHHS
UppanuoHanbHeIX yuced. CBoicTBa apu@METHYECKMX KBaIpaTHBIX KOpHEHM W HX MPHUMEHEHHE K
npeoOpa30BaHMIO YHCIOBBIX BHIPRKEHHI U BEIUMCIICHHUSAM. [leificTBUTEIbHBIC YHCIA.

Crenens ¢ LebIM MOKa3aresnaeM U e€ cBoicTBa. CTaHAapTHas 3alKch YKcia.

Auredpanyeckne BbIpaKeHUs1

KBanpatHslii TpéxuiieH, pa3nokeHrne KBaJpaTHOTO TPEXUIeHa Ha MHOXKHUTEIIH.

Anrebpandeckas npoOb. OCHOBHOE CBOWCTBO anreOpandeckoil apobu. CroxeHue, BBIYUTAHHE,
YMHOXEHHeE, JeJIeHre anredpandeckux apodeil. ParmonanpHble BRIpOKEHHS U UX TTPeoOpa3oBaHHe.

YpaBHeHNs 1 HEPABEHCTBA

KBanparHoe ypaBHeHue, GopMmyna KOpHEW KBaapaTHOro ypaBHeHHUs. Teopema Buera. Pemienue
ypaBHEHUH, CBOASIINXCS K TMHEHHBIM U KBaJIpaTHBIM. [IpocTeiinie qpoOHO-paiioHaIbHbIE YPABHEHUSI.

I'padmdeckast vHTEpIIpETaLINsl yPAaBHEHHHA C JBYMS MTEPEMEHHBIMU U CHCTEM JIMHEHHBIX YPaBHEHUN
¢ IByMs iepeMeHHBIMU. [[prMepsI pemeHus cCHCTeM HETTMHEWHBIX YPaBHEHH ¢ IBYMS TIEpEMEHHBIMHU.

Pemiennie TeKCTOBBIX 3a/1a4 anredpanvdeckKuM CriocoOoMm.

UucnoBble HEpaBEHCTBA U MX cBoWcTBAa. HepaBeHCTBO ¢ onHOI mepemMeHHOW. PaBHOCHIBHOCTH
HepaBeHCTB. JIuHeliHble HEpaBeHCTBA ¢ OAHOU mepeMeHHO. CHcTeMbl JIMHEHHBIX HEPAaBEHCTB C OJHOM
MIEPEMEHHOM.

DOyHKIUH

[onsatne ¢pynkunu. O01acTh ONpeAeNeHus] 1 MHOXKECTBO 3HaUeHUH (yHKumu. CrnocoObl 3a1aHus
byHKUM.

I'padux ¢ynkuun. YUrenue cBoiicTB ¢yHkumu mno e€ rpaduky. Ilpumepsl rpadukoB ¢yHKuui,
OTPaXKAIOIUX PEATTbHBIE TIPOLIECCHI.

OyHKIMH, OMUCHIBAIOIIUE NIPSIMYI0 U OOpaTHYIO MPOMOPIHOHANBHBIC 3aBUCHMOCTH, UX TPaHKH.
OyHKIH Y = X2,y = X3,y = VX, y=|x|. I'paduueckoe pemeHre ypaBHEHHI 1 CHCTEM YPaBHEHH.

YerbipéxyronsHuku. [lapamnenorpamMM, e€ro mnpu3Haku M cBoiicTBa. YacTHble ciydan
napajiesorpaMMoB (IPsIMOYTOJIbHUK, pOMO, KBaJIpat), X MPU3HAKK U CBOMCTBA. Tpamenus, paBHOOOKas
Tpamnenus, e€ cBoiicTBa u npu3Haku. [IpsMoyronpHas Tpanenus.

Meton ynBoeHuss Meauanbl. lleHTpanpHas cummetpus. Teopema @aneca U Teopema o
MIPOMOPIIMOHATBHBIX OTPE3KAX.

CpenHue TMHUU TpEYroJbHUKa U Tpanenuu. LleHTp Macc TpeyroibHHKa.

IMomobue TpeyrombHUKOB, KO3 ¢dunmeHT momodus. [IpusHaku mOMOOUS TPEYrOIHHUKOB.
[IpumeHeHnne momo0us MPH PELICHUH MPAKTUIESCKUX 3a7ad.

CpoifictBa Tuomazeii reomerpuueckux Quryp. DopMmynsl A [UIOMWAAW  TPEYrojJbHHKA,
napaienorpamma, pomOa u tpaneuun. OTHOLIECHHE TIOUIaIeH MOJOOHBIX GUTYD.



Brruncnienne miomaneii TpeyrolbHUKOB M MHOTOYTOJIBHUKOB Ha KJeT4aTol Oymare.

Teopema Ilugaropa. [Ipumenenue Teopemsr [Tudaropa npu pemeHnn NpakTHYECKUX 3aa4.

CuHyc, KOCHMHYC, TAaHT€HC OCTpPOro yria NpsSAMOYTOJIbHOTO TpeyroibHHKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXAeCTBO. Tpuronomerpuyeckue GyHkuuu yrios B 30, 45 u 60°.

BrucanHble U IEHTpaJIbHBIE YIJIBI, YTOJI MEXY KacaTebHOM M XOpIoi. YTIBI MEXIy XOpAaMu U
CeKyIlMMHU. BnucaHHple W oONMCaHHBIE YETHIPEXYTONBHUKHM. B3auMmHOe pacnonoxeHue ABYX
okpy>kHocTel. Kacanue okpyskHocTel. OOmune KacaTenbHbIE K IBYM OKPYKHOCTSIM.

UYerslpéxyronpHuku. Ilapamrenorpamm, €ro mHpu3Haku U CBOMCTBA. YacTHblE Ciy4yau
napauiesorpaMMoB (IPSIMOYTOBHUK, pOMO, KBaJIpaT), X MPHU3HAKU U CBOMCTBa. Tpamenus, paBHOOOKasI
Tpamneuus, e€ cBoiicTBa u npusHaku. [IpsMoyronpHas Tpaneuus.

Meton ynBoenuss Meauasbl. llentpanbHas cummetpusa. Teopema @anmeca U Teopema o
MIPOMOPIIMOHATBHBIX OTPE3KaX.

CpenHue TMHUYU TpEYrojbHUKa U Tpaneuuu. LleHTp Macc TpeyroibHHKa.

IlomoOue TpeyroapbHUKOB, KO3(pGUIMEHT noA00us. [Ipu3Haku mMOmOOMS TpPEyroJIbHUKOB.
[Mpumenenue mMogo0OMsI MPU PELICHUH MPAKTUIECKUX 3a/1a4.

CpoiictBa Tuomaaedi reoMerpuueckux Quryp. DopMmynsl A UIOMAAM  TPEYroJbHHKA,
napajuiesorpaMmma, pomoa u tparneiud. OTHOLICHHUE IUIoNIaneH MOA00HBIX QUTyp.

Brruucnenue miomiaaei TpeyroJbHUKOB B MHOTOYTOJIBHUKOB Ha KJIETYaTOH OymMare.

Teopema [Tugaropa. [Ipumenenue Teopemsr [Tudaropa npu pemieHNn NPaKTUYECKUX 3a/a4.

CuHyc, KOCHMHYC, TaHTE€HC OCTpPOro yrja NpPsSMOYTOJIbHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKAECTBO. Tpuronomerpudeckre GpyHkiwm yrios B 30, 45 u 60°.

BrnucanHble U LEHTpaJbHBIE YIJIBI, YTOJI MEXAY KacaTeJIbHOU U XOpAOU. YTIIbl MEXKIY XOpAAMH U
CEeKyllMMH. BrucaHHble W ONHMCaHHBIE YETBIPEXYTOJIBHHKHM. B3anMHOE pacHoioXeHHe OBYX
okpy>kHocTel. Kacanue okpyskHocTeid. O0mmue KacaTeabHbIe K JBYM OKPYKHOCTSIM.

9 KJIACC

Yncaa 1 BBIYMCTCHUS

PanmonansHbIe YMcia, UppalMOHATIBHBIE YUCIA, KOHEYHBIE U OCCKOHEUHBIE JECSITUYHBIE JTPOOH.
MHOXECTBO AECHCTBUTEIBHBIX YHUCEIN, NEHCTBUTEIbHBIE YUCIIA KaK OECKOHEUHBIC JECATUYHBIE IPOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JACHUCTBUTENBHBIX YHCEN M KOOPIUHATHOM
IpsIMOiA.

CpaBHeHMe IeiCTBUTEIBHBIX YHCEI, apUPMETHIECKUE EHCTBYS C AEHCTBUTEIEHBIMH YUCIAMHU.

Pa3mMepbl 00BEKTOB OKPYKAIOLIETO MUPA, JJTUTEIHHOCTH IPOLIECCOB B OKPYKAIOLIEM MHPE.

[Ipubnmx€HHOE 3HAYEHNE BETMYMHBI, TOYHOCTh NpubmmkeHus. Oxpyrienue uyncen. [Ipukunka u
OIIEHKa pe3yJIbTaTOB BBIUNCIICHUH.

YpaBHeHNs 1 HEPaBeHCTBA

JIuneiinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOASIINXCA K TMHEHHBIM.

KsanpatHoe ypaBHeHue. PemeHue ypaBHEHMI, CBOAALIMXCA K KBaJpaTHBIM. bukBagpaTHOe
ypaBHeHue. IlpumMepsl pemeHuss ypaBHEHMM TpeTbed M 4YETBEPTOM CTENEHEW paslIoKEHHEM Ha
MHO>KHTEIIH.

Pemienre apoOHO-pAallMOHANIBHBIX ypaBHEHHM. PellieHHMe TEKCTOBBIX 3aJad  aireOpandyecKuM
METOJIOM.

YpaBHeHHE ¢ IBYMS TIEPEMEHHBIME | €r0 Tpaduk. Pemenne cucteM IBYX TUHEHHBIX YpaBHEHUH C
JIIByMsl NIEpeMEHHbIMU. PelieHne cucteM ABYX YpaBHEHHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a Apyroe —
BTOpO# creneHu. [ paduueckast HHTEpPIPETAIUs CUCTEMbI YPaBHEHHUM ¢ IByMs TIEPEMEHHBIMH.

Perienne TeKCTOBBIX 3aj1ad anre0pandecKuM CIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.



Penienue TuHEHHBIX HEPABEHCTB C OJJHOM MepeMeHHOM. Penienne cucteM TUHEHHBIX HEPABEHCTB C
onHOW mepeMeHHOH. KBanmpatHble HepaBeHcTBa. ['paduueckas wHTepHpeTanys HEPaBEHCTB M CHUCTEM
HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DyHKINH

KBagpatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATEI BEPIIMHBI MapadoIIbL,
0Cb CUMMETPHUH MapadoIIbL.

Ipaduxn dysxrmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, Y = |X| 1 ux cBoiicTBa.

YucnoBble MOCJICA0BATEIbLHOCTH H IIPOIPECCHH

IlonsiTHe YHCTIOBOM TIOCIENOBATEIHHOCTH. 3aJaHWe IIOCIEAOBATENIbHOCTH PEKYPPEeHTHON
dhopmymoii u popMyIoi N-TO UIIeHa.

Apudmernyeckas U TeoMeTpuueckas mporpeccur. GopMynsl N-T0 4WieHa apuQMETHYeCKOW Hu
T€OMETPUUYECKON MPOrpeccuil, CyMMbI IEPBBIX N YIEHOB.

NzobpakeHne dieHOB apu(METHYECKOH W TeOMETPHUYECKOH Mporpeccwidi TOYKaMH Ha
KOOPJIWHATHOHN MIIOCKOCTH. JIMHEHHBIN U SKCIOHEHIUANBbHBIA POCT. CI0KHBIE NPOLICHTHI.

Cunyc, kocuHyc, Tanreic yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIBl IPUBEICHUS.

Pewienne tpeyronpHukoB. Teopema KOCMHYCOB M TeopemMa CHUHYCOB. PellleHHE MpaKkTUYECKHUX
3a/1a4 ¢ UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB ¥ TEOPEMBI CHHYCOB.

[IpeobpazoBanue momgodus. [logqodue coOTBETCTBEHHBIX AIIEMEHTOB.

Teopema 0 IpOU3BEAEHUH OTPEZKOB XOPJ, TEOPEMBI O IPOU3BEACHIH OTPE3KOB CEKYIIHX, TEOpEeMa
0 KBaJlpaTe KacaTeJIbHOM.

Bekrop, anuHa (MOAylib) BEKTOPa, COHANpPaBJICHHbIE BEKTOPHI, IPOTHBOIOJIOKHO HalpaBlieHHbIE
BEKTOPBI, KOJUIMHEApPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAllMU HAaJl BEKTOpaMu. PaznoxeHue
BEKTOpa MO JBYM HEKOJUIMHEapHBIM BekTopaM. KoopauHarel BekTopa. CKalgpHOE INPOM3BENECHUE
BEKTOPOB, IPUMEHEHHE JJIS1 HAXOKIACHUS JUIMH U YTIIOB.

JlexapToBpl KOOPAMHATHI Ha IUIOCKOCTH. YPAaBHEHUS IPSIMOM M OKPYKHOCTH B KOOpAMHATAX,
nepecedeHre OKPyKHOCTE! U MPSAMBIX. MeTo1 KOOpIMHAT U €T0 IIPUMEHEHHE.

[IpaBwiibHBIE MHOTOYTrOJIbHUKU. JlnmMHa okpyxHOcTH. ['pamycHass W paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH OyT OKpyX)HocTel. Ilnomans kpyra, ceKkTopa, CErMeHTa.

JIBIOKEHHS TUIOCKOCTH W BHYTPEHHHE CHMMETpUU QUTYp (3JIEMEHTapHBbIC TNPEICTABICHHUS).
[TapannensHbIil nepenoc. [ToBopor.



MNJIAHUPYEMbBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

JInuHoCTHBIE pe3yabTaThl OCBOEHUs Hporpammbl yueOHoro nmpeamera MATEMATUYECKAS
JIOTHUKA:

1) naTpuoTH4YecKoe BOCTIMTAHHE:

NpOsIBIICHMEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTWKd, EHHOCTHBIM
OTHOILICHHWEM K JOCTHIKEHHUSIM POCCHHCKHMX MAaTEeMaTHKOB M POCCHHCKOW MaTeMaTH4eCKOHW IIKOJBI, K
UCIIOJIB30BaHMIO ATUX JOCTHKEHUH B IPYTrUX HayKax M MPHUKIAAHBIX cdhepax;

2) rpaxaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJHEHHIO OOf3aHHOCTEH TpakAaHMHA M peaju3alud ero Ipas,
IPEACTABICHUEM O MAaTEeMAaTH4ECKHUX OCHOBaX (YHKLUMOHUPOBAHUS PAa3NUYHBIX CTPYKTYD, SBICHMH,
MPOIEAYp TPaKIAHCKOTO OOIIecTBa (HAIpUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHIO
TUYECKUX MNpPOOJEeM, CBA3aHHBIX C IPAKTUYECKUM HPUMEHEHHEM AOCTH)KEHUM HayKd, OCO3HAHHUEM
BaXHOCTU MOPAIbHO-3TUYECKUX NIPUHIHUIIOB B JESTEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIUTAHUE:

YCTAaHOBKOH Ha aKTHBHOE Yy4yacTHe B PELICHUM NPAKTHYECKUX 3a7ad MaTeMaTH4ecKOH
HaIpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTHYECKOro 0Opa30BaHMS HA MPOTSKEHUU BCEH >KU3HU
U yCIIEIIHOW MPOQecCHOHANBHON AEATENBHOCTH U PAa3BUTHEM HEOOXOOUMBIX yYMEHHH, OCO3HAHHBIM
BBIOOPOM U IOCTPOCHHEM HHIUBHIYaJIbHON TPAaeKTOPHH 0Opa30BaHUs U KU3HEHHBIX IUIAHOB C y4ETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTUYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K AMOLMOHAJIBHOMY M ICTETHYECKOMY BOCHPHUSATHIO MAaTEMaTHUYECKHUX OOBEKTOB,
3a[a4, peieHUH, pacCy>KICHUH, YMEHHUIO BUAECTh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 O3HAHUSL:

OpHEHTAlMel B IEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HbIX MPEJICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOABI M OOIIECTBa, IOHUMAHUEM MAaTeMaTH4YEeCKOH HayKH Kak
C(l)epbl YeJI0BEUYECKOMN JCATCIIbHOCTH, 3TaIlOB eé Pa3BUTUA U 3HAYUMOCTU JIA PAa3BUTUA IUBUJIM3AllUU,
OBJIAJICHUEM A3BIKOM MAaTEMAaTUKHU N MaTeMaTHYeCKON Ky.TIBTypOﬁ Kak Cp€aACTBOM IIO3HaHWA MHUpa,
OBJIAJICHUEM HpOCTeﬁHIHMPI HaBbIKaMH HCCHeHOBaTeHBCKOﬁ JCATCIIbHOCTH,

6) ¢uznyeckoe BocnuTaHue, GopMHpPOBaHHME KYJABTYPbl 310POBbSI M IMOLHOHAILHOIO
Oaaronmosyums:

TFOTOBHOCTBIO IMPUMECHATH MATEMATUYCCKUC 3HAHWA B HMHTEPECAX CBOCTO 3A0POBbA, BCACHHA
30pOBOTO 00pa3a >KHM3HM (340pOBOE MUTaHUE, COANAHCUPOBAHHBIA PEXKUM 3aHITHH W OTIBIXA,
perynsipHas ¢usndeckass aKTHBHOCTB), COPMHUPOBAHHOCTHIO HaBBIKA pedIeKcHy, MPU3HAHUEM CBOETO
npaBa Ha OMIMOKY W TaKOTO XKe MpaBa JIPYroro 4eloBeKa;

7) 3K0JI0THYeCKOe BOCTINTAHUE:

OpHeHTaHHeﬁ Ha TMPUMEHCHHUE MaTEMaTUYCCKUX 3HAaHUH IJId peuIeHrd 3aJdad B obmacTtu
COXPAaHHOCTHU OKp}I)KaIOHIeﬁ Cp€abl, IMIAHUPOBAHUA IMOCTYIIKOB U OHCHKH HMX BO3MOXXHBIX HOCJ’ICIICTBI/Iﬁ
JUISL OKPYXKAIOIIEeH Cpefibl, OCO3HAHUEM TIIO0ALHOTO XapaKTepa JKOJIOTHUECKUX MPOOJIeM W IMyTeH HX
peIIeHHS;

8) amanTanusi K U3BMEeHAIONIUMCS YCTOBUIM CONHMAIBLHOI M MPUPOAHOI cpeabl:

TOTOBHOCTHIO K )IeﬁCTBHﬂM B YCJIOBHUAX HeOHpeHeHéHHOCTI/I, TMOBBIIICHUIO YPOBHA cBOEH
KOMIIECTCHTHOCTH 4Y€PE3 MPAKTHYCCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHUEC YUUTHCA Y APYTrux J'IIO)IGfI,
HpI/IO6peTaTB B COBMECTHOI1 ACATCIIbBHOCTH HOBBIC 3HAHU A, HABBIKU U KOMIICTCHIIUN U3 OIIbITa APYTUX;

HEOO0XOIUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4uciIe GOPMYIMPOBATh UJEH, IOHATHS,
THIIOTe36l 00 OOBEKTax M SBICHHAX, B TOM 4YHCJIE paHee HEHW3BECTHBIX, OCO3HABAaTh JC(HUIUTHI
COOCTBEHHBIX 3HAHHH U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BHUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAllMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYalUIO Kak
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTHPOBATH MPUHUMAECMBbIEC PEILICHNS U ACHCTBUS, POPMYITUPOBATH U
OLICHUBATH PUCKHU H MOCIEACTBUS, HOPMHUPOBATH OIIBIT.



METANPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHBIC yYeOHbIe NeilicTBHSA

Ba3oBLIe JJornuecKkue AeicTBHusA:

BBISBIISITh U XapaKTEPU30BaTh CYILECTBEHHbIC NPU3HAKM MAaTEMAaTUUECKUX OOBEKTOB, MOHSTHUI,
OTHOLICHUH MEXIY MOHATHAMH, (GOPMYNIHPOBaTh ONPEAETCHUS IOHATHH, yCTaHABIMBATH
CYLIECTBEHHbIM MPU3HAK KJIACCU(HUKALMM, OCHOBAHUS IJ1 000OLICHNS U CPAaBHEHHUS, KPUTEPHH
IPOBOAMMOTO aHAJIN3a,;

BOCIIPHHUMATh, (OpMyIHpoBaTh U MPeoOpa3oBBIBATH CYXKICHUS: YTBEPAMUTEIBHBIE H
OTpHLIATENbHbIEC, EANHUYHBIE, YACTHBIC U 00IIUE, YCIOBHBIE;

BBIABJIATH MAaTEMAaTUYCCKNEC 3aKOHOMCPHOCTHU, B3aUMOCBA3U U IIPOTUBOPCUUA B @aKTax, JaHHBIX,
H36HIOII6HI/I$IX N YTBCPXKACHHUAX, NpCIjlaraTb KpUTCpHUU IJId BBIABJICHUSA 3aKOHOMCpHOCTCI>'I u
IIPOTUBOPEYUL;

JenaTb BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKM, JEAYKTHBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIOUeHHUH 10 aHAJIOTHH;

pa3buparh JOKa3aTeNbCTBA MATEMATHUYECKHX YTBEPXKAEHHH (IpsMble U OT HPOTHUBHOIO),
NPOBOAWTH  CAMOCTOSITEIBHO  HECJIOKHBIE — JIOKa3aTelbCTBA  MaTeMaTH4ecKuX  (DaKTos,
BBICTPaWBaTh apryMEHTAIMI0, TPUBOJUTH TIPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE pacCy KACHUS;

BEIOMpaTh CIOcO0 perreHus y4eOHOW 3amauyn (CpaBHHBAaTh HECKOJNBKO BApHUAaHTOB pPEIICHUS,
BBIOMpATh HanOoJIee MOAXOAIIINI ¢ YYETOM CaMOCTOSITEIbHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBblIe HcciiegoBaTe/IbCKHe JeHCTBHSA.

UCIIOJIb30BaTh BOMPOCHI KaK WCCIEIOBATENILCKUI WHCTPYMEHT TO3HAHWSA, (OPMYJIMPOBATH
BOIIPOCHI, (PUKCUPYIOIINE NPOTHUBOPEYHNE, IIPOOIEMY, CAMOCTOSITENIFHO YCTAaHABIMBATH HCKOMOE
U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIIMIO, MHEHHE,

MPOBOJIMTH MO CAMOCTOSATENIFHO COCTaBICHHOMY IUIaHY HECIIOKHBIA 3KCIIEPUMEHT, HEOOIBINOe
UCCIIEIOBAHNE TIO0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEN
00BEKTOB MEXIY COOOM;

CaMOCTOSTEIBHO (OPMYIMPOBATh OOOOLICHUSI M BBIBOJBI IO pe3ysbTaTaM IPOBEAEHHOTO
HaOJFOIeHNSI, HCCIICIOBAHMS, OIIEHUBATD JIOCTOBEPHOCTD MOJIyYEHHBIX PE3YJIBTATOB, BHIBOJOB U
00001IeHNI;

NPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IPOLECCA, a TAKXKE BBIABUIaTh MPEATONOXKEHHUS O €ro
Pa3BUTHH B HOBBIX YCIOBUSIX.

Padora ¢ nndopmanueii:

BBIABIISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH MH(OpMAIMM, AAHHBIX, HEOOXOAUMBIX IS
pelieHus 3a1a4y;

BBIOUPATH, aHAITM3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAITHIO Pa3THYHBIX
BUIOB 1 ()OPM NIPECTABIICHUS;

BbIOMpaTh (opMy TmpencraBieHuss WHOOPMAIMKM ¥ WLTIOCTPUPOBATH pElIaeMble 3a/Ia4H
CXeMaMH, IMarpaMMaMu, HHOM rpaiKoi 1 UX KOMOUHAIUSIMI;

OLICHUBATh HaI&KHOCTh HMHGOPMALMK 1O KPUTEPHSIM, NPEAJIOKEHHBIM Y4UTENeM WM
c(hopMyITUPOBAHHBIM CAMOCTOATENHHO.

KOMMy}lI/lKaTI/lBHble YHUBEpCaAJIbHbIC yqeﬁm.le JieficTBUSA:

BOCIIPUHUMATH U (JOPMYITHPOBATH CYXKICHUS B COOTBETCTBUH C YCIOBUSMU U LEISAMU OOIICHUS,
SICHO, TOYHO, TPAaMOTHO BBIpa2XXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M NHUCBMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHMSI 10 X0y PEIICHUS 3a/1a4yl, KOMMEHTHPOBATh MOJNyYSHHBIN PE3yIIbTaT;

B XO0J€ OOCYXIEHHS 3a/laBaTb BOIMPOCHI II0 CYIIECTBY OOCYKJTaeMOW TEMBI, TPOOJIEMEI,
perraeMoil 3amaun, BHICKAa3bIBATh WJICH, HAIICJICHHBIC HA TIOWUCK PEUICHHMS], COMOCTABISATh CBOU



CYXKICHHS C CYXJICHUSIMHU JPYTUX YYaCTHHUKOB JTUAJIOTA, OOHAPYKUBATh PA3]INYUE U CXOJICTBO
TIO3UIIMIA, B KOPPEKTHOU (hopMe POpMYITHPOBATh Pa3HOTIIACHUS, CBOU BO3PAKCHHUS,

® MPEICTABISATh PE3YNbTaThl pEIICHHsS 33Ja4i, OKCIICPUMEHTa, WCCICAOBaHMS, MPOCKTa,
CaMOCTOSITETIbHO ~ BBIOMpaTh (opMaT BBICTYIUIGHUS ¢ Y4ETOM 3aJad Mpe3CHTalud U
0COOCHHOCTEN ayTUTOPHH;

® TIOHMMaTh M WUCHOJB30BATh NPEUMYIIECTBA KOMAaHJIHOH WM WHAMBHYadbHOW pa0OThI MpH
pelleHrN Y4eOHBIX MaTeMaTHIeCKUX 3a/1ay;

® TPUHUMAThH IIEIh COBMECTHOM JCSATECILHOCTH, IJIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOW padOThI,
pacupenenaTh BUABI pa0OT, JOTOBApPHUBATHCSA, OOCYXJAaTh MPOIECC M Pe3yiabTaT padoThl,
000011aTh MHEHHUS HECKOIBKHX JTIOICH;

e y4acTBOBaTh B TpyHmoBBIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHHWSMH, MO3TOBbIC
HMITYpMBl M JIPYTHE), BBIIOTHATH CBOIO YacTh Pa0OTBl M KOOPAMHUPOBATH CBOW JICHCTBHUS C
JNPYTUMH YJICHAMH KOMAaHIIbI, OIIEHWBATh KAadyeCTBO CBOETO BKJIajla B OOMUNA MPOIYKT IIO
KpUTEPHSIM, cHOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSI.

PerJIﬂTI/IBHbIe YHUBEpPCAJIBHBIC yqeﬁnble I[eﬁCTBPIﬂ

Camoopranusaums:
®  CaMOCTOATENIFHO COCTABISTH IUIAH, AITOPUTM peIleHHs 3amadyu (I ero 4acTb), BbIOMpaTh
Croco0 pemeHusT ¢ y4ETOM UMEIOIIMXCS PEeCYypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTHPOBAThH BAPHAHTHI pElIeHHH C Y4ETOM HOBOH MH(MOpMAIIHH.
CaMOKOHTPOJIb, IMOMOHAIbHBIN HHTEJJIEKT:
e BIaAeTh croco0aMH CaMONPOBEPKH, CAMOKOHTPOJII IHpolecca W pe3yibTara peIleHHs
MaTeMaTHYECKON 3aJaun;
® TpPEABUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHKHYTh MpPH pEIIEHHH 3ajaud, BHOCHTH
KOPPEKTHUBBl B JI€ATEILHOCTb HA OCHOBE HOBBIX OOCTOSTENBCTB, HAMOCHHBIX OLIMOOK,
BBISIBJIICHHBIX TPYIHOCTEH;
® OLEHUBAaTbh COOTBETCTBHE pE3yJIbTaTa JACSITEIBHOCTH IIOCTABIEHHOM LEIU M YCIOBHUAM,
OOBSICHATH PUYMHBI JOCTHXCHHUS WIIM HETOCTHXKEHUSI 1IEJIH, HAXOIUTh OIIMOKY, J1aBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.

HPEJIMETHBIE PE3YJIBTATBI

K koHIy 00y4eHus B 5 Kiiacce 00y4aronIuiics MONYYUT CIEAYIONIUE MTPEIMETHBIC PE3YJIbTAThI:

Yuciaa v BbIYHCIIEHUS

Ilonumath W TpaBUIBHO YHOTPEONSATh TEPMHHBI, CBS3aHHBIE C HATYPAJIbHBIMHA YHCIAMH,
OOBIKHOBEHHBIMH U JICCATUIHBIME JIPOOSIMHU.

CpaBHUBaTh W YIOPSIOYMBATH HATypaJbHBIE 4YHCJIA, CPAaBHUBAaTh B MPOCTEHIINX CIIy4asx
OOBIKHOBEHHBIE IPOOH, TECATUIHBIEC TPOOH.

COOTHOCHTh TOYKY Ha KOOPAWHATHOW (YMCIOBOW) MPSIMOM C COOTBETCTBYIOIIMM €W YUCIOM U
M300pakaTh HATYPAJIbHBIC YKCIa TOYKAMU Ha KOOPIUHATHOH (YMCIIOBOM) MPSMOM.

BrInonHsATh apudMeTHuecKue JeCTBHS C HATYpPaIbHBIMH YHCIaMH, ¢ OOBIKHOBEHHBIMH JPOOSMHU
B MIPOCTEUIINX CITyYasiX.

BrimonmHATE TPpOBEPKY, MPUKUAKY PEe3yIbTaTa BEIUUCICHUH.

OKpyTJISTh HATYpaIbHBIC YHCTIA.

Pemenne TeKCTOBBIX 3a1a4

Pemars TekcToBhIC 3amaun apu(METUYECKHM CIIOCOOOM U C TOMOIIBI) OPTaHU30BaHHOTO
KOHEYHOTO repedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemarr 3amaum, comepkaliue 3aBUCUMOCTH, CBS3BIBAIOININAE BEIWYUHBI. CKOPOCTh, BPEMS,
paccTosiHue, 1IeHa, KOJTUIECTBO, CTOUMOCTb.



Hcnonp30BaTh KpaTKHe 3alMCH, CXEMBI, TA0JIUIBI, 0003HAYCHHUS TIPU PEILICHUN 33/1a4.

Ilonp30BaThCsl OCHOBHBIMHM E€IUHHMIIAMHU HW3MEPEHHS: IIEHBI, MAacChl, PACCTOSIHHUA, BPEMEHH,
CKOPOCTH, BBIpaKaTh OJTHU €IMHUIIBI BETMYUHBI YEpE3 IpYyTHe.

W3Bnekarp, aHanM3UpOBaTh, OLEHHBATH HH(OpMAIMIO, TIPEACTABICHHYIO B Tabiume, Ha
cToNOYaTol AMarpaMMe, HHTEPIPETHPOBATH NpEACTAaBICHHbIC NaHHBIC, HCIONb30BATh AAaHHBIE IPU
peLIeHUH 3a4a4.

Harnsaanas reomerpus

Ilonp30BaTbCsl TE€OMETPUUECKMMHU MMOHSITHAMHU: TOYKa, MpsMas, OTPE30K, JIyd, Yrod,
MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[lpuBomuTh TpUMEpPBl OOBEKTOB OKpYXKAIOIIET0 MHpa, HMEIMUX (GOpMy H3YyYEHHBIX
TEOMETPUUECKHUX (UTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C yIJIaMH: BEpILKHA, CTOPOHA, C MHOTOYTOJbHUKAMHU:
yroJj, BEpIIMHA, CTOPOHA, AMATOHAJIb, C OKPYXKHOCTBIO: PAJINyC, TUAMETP, LIEHTP.

N300paxarh M3ydeHHBIE TEOMETpUYECKHEe (QUTYphl Ha HEIMHOBAHHON W KieTdyaTroi Oymare c
MOMOIIIBIO IUPKYJIS ¥ TUHEUKH.

Haxoauth JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBIO JIMHEWKH, CTPOUTH
OTpE3KH 3aJJaHHOMN JJTUHBI; CTPOUTH OKPY>KHOCTH 3a/IaHHOTO pajauyca.

Hcnonp30BaTh CBOWCTBA CTOPOH M YIVIOB NPSAMOYTOJbHUKA, KBajpara Jii UX TOCTPOCHHUS,
BBIUMCJICHUS TUIOIIAIU U IEPUMETpA.

BbuucnsaTe mepuMeTp W IUIOMIA[AL KBAJApaTa, NPSIMOYTONbHUKA, (UTYp, COCTaBICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4YHCIe GUTYp, N300pKEHHBIX HA KIeTdaTol Oymare.

ITomp30BaThCSI OCHOBHBIMH METPHUYECKUMH €AMHHALAMH U3MEPEHHS JUIMHBI, IUIOIAIH; BEIpakaTh
OJIHU €IMHUIIBI BEIMYUHBI YEpE3 IPYTHE.

Pacno3naBaTte mapamenenmiiesa, KyO, MCIOJIb30BaTh TEPMUHOJIOIHIO: BEpILIMHA, peOpo, I'paHb,
U3MEpeHHsl, HAXOJUTh U3MEPEHHUs Tapajuleenunesa, Kyoa.

Borauciate 00b€M Ky0Oa, napaienenumnesna o 3a1aHHbIM U3MEPEHHSM, I10JIb30BaThCS €ANHULIAMH
nu3MepeHus 00bEMa.

PemaTs HecnoxKHBIE 3a1a4l HA U3MEPEHNE T€OMETPUUECKHX BETMYHH B IPAKTUYECKUX CUTYaLUX.

K xoH1y 00yuyeHus B 6 Ki1acce 00Oyyaromuics MOMYUIHT CIAECAYIOIIUE IPEIMETHBIE PE3YyIbTaThI:

Yncaa 1 BBIYMCTCHUS

3HaTh U MOHMMAaTh TEPMHHBI, CBSI3aHHBIE C PA3JIMYHBIMKU BHUAAMH YHCEN M CHOCO0aMU MX 3aIlUCH,
NEePeXOAUTh (€CIIH 3TO BO3MOXKHO) OT OAHOM (YOPMBI 3aIIMCH YUCIIa K JPYTOH.

CpaBHHBaTh M yIOPAAOYMBATEH LIEJIbIE YUCIIA, OOBIKHOBEHHbBIE U JIECATUYHBIE APOOH, CPaBHUBATDH
YHCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BoimonHATe, coderas YCTHble M NUCbMEHHBbIE MNPUEMBI, apH(MeTHYEeCKHe JAEHCTBHUSA C
HaTypaJbHBIMU U LETBIMH YMCIIAMH, OOBIKHOBEHHBIMU W ACCATHYHBIMHU JAPOOSIMHU, TOJIOKUTEIBHBIMU H
OTpHULATENbHBIMU YHCIAMH.

BoluncnaTe 3HaYEHMsI YHCIOBBIX BBIPAKEHUH, BBINOJHATH NPHUKUAKY M OLEHKY pe3yibTara
BBIYMCIICHUH, BHITIOIHATH NPEOOPa30BaHUs YHCIOBBIX BRIPAKEHUH Ha OCHOBE CBOWCTB apU(METHUECKUX
JIEHCTBUH.

COOTHOCHTH TOYKY Ha KOODIMHATHOHM MPSAMOW C COOTBETCTBYIOIIMM €H YHMCJIOM W H300pakaTh
YHClla TOYKaMHU Ha KOOPAMHATHON MPSIMOM, HaXOJUTh MOIYJIb YHCIA.

COOTHOCHTD TOYKH B IPSIMOYTOJIHHON CHCTEME KOOPAWHAT C KOOPAMHATAMH 3TOW TOUKH.

OKpyTJIATh 1ETbIe YNCIIa U IECATUYHBIE APOOH, HAXOUTh MPUOIIMKSHUS YHCEIT.

YuciioBble M OYKBEHHbIE BhIPAKEHHS

ITonnMaTe 1 ynoTpeOuaTh TEPMUHBI, CBSI3aHHBIC C 3alIMCHI0 CTETIEHH YMCIIa, HAXOJUTh KBaapaT u
KyO 4ucIIa, BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BRIPAKCHUH, COJIEPHKALIUX CTEIICHU.

ITonb30BaTbCs NpU3HAKAMU JEIMMOCTH, pPAaCKIaAblBaTh HATypalbHBIE 4YHCIA HaA IIPOCTHIC
MHOKUTEIIN.

ITonp30BaThCst MacITabOM, COCTABIIATH IIPONOPIIMU U OTHOLICHHUS.



Ucnonb3oBath OyKBBI 111 0003HAUEHHWS YHCENl MPH 3allMCH MaTEMaTW4YeCKUX BBIPaKCHHH,
COCTaBIISITh OYKBEHHBIE BBIpQKEHUS W (QOPMYJbI, HAXOAWUTh 3HAUYCHUS OYKBEHHBIX BBIPaKCHHH,
OCYILECTBIISISI HEOOXOIUMBIE TTOICTAHOBKHU U IPE0Opa30BaHusl.

Haxonuth Hen3BeCTHBI KOMIIOHEHT paBEHCTBA.

Penienue TeKCTOBBIX 33124

Pemate MHOTOIIArOBBIE TEKCTOBBIE 3a/1a41 apUPMETHIECKUM CITOCOOOM.

Pemats 3amaum, cBA3aHHBIE C OTHOIIEHUEM, MPOMOPLUOHATBHOCTHIO BEIMYUH, IMPOLEHTaMH,
pelarb TpY OCHOBHBIE 3a/1a4d Ha APOOH U MPOLCHTHL.

Pemate 3apmaum, conepkamue 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIWYUHBI: CKOpPOCTb, BpPEM,
paccTosiHue, LieHa, KOJIMYECTBO, CTOMMOCTh, NMPOU3BOIUTEILHOCTh, BpeMs, 00bEM paboThl, HCTIONB3YS
apupMeTHYeCKHe  JCWCTBHS,  OLCHKY, TNPHUKUAKY, IIOJb30BaTbCs  COMHWUIAMU  H3MEPEHUs
COOTBETCTBYIOLINX BEIUYHUH.

CocraBisiTh OyKBEHHBIC BRIPKEHHS IO YCIOBUIO 3a/1a4H.

W3pnexats HHPpOpMAIIHIO, TPEICTABICHHYIO B Ta0JIMIaX, HA TUHEHHOMN, CTOJIOUATON WK KPYTrOBOH
Juarpammax, HHTEpIpEeTHPOBATh MPEICTaBICHHBIEC JaHHbIE, UCIIOIb30BaTh JaHHbIE NPU PEIIeHUH 3a4a4.

[IpencrarnsaTh HHPOPMAIIHMIO C TOMOIIBIO TA0JIUII, TUHSHHOMN M CTOJI0YATON AUArpamMm.

Harasignas reomerpus

[MpuBomuTh TpUMEPBI OOBEKTOB OKPYXKAIOIIETO MHpa, HMEIOIUX (QOpPMY H3YyUSHHBIX
reOMETPHUYECKHX IUIOCKUX M MMPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI PaBHBIX U CHMMETPHYHBIX (QUTY.

N300paxarh C MOMOIIBIO IMPKYJS, JMHEHKH, TPAaHCIOPTUpAa HAa HEIMHOBAHHOM W KiIeT4aTon
OyMare M3y4eHHBIE TUIOCKHAE TeOMeTpUIecKre (GUTYPHI U KOH(UTYPaLlui, CHMMETPUYIHBIE (PUTYPHI.

ITonp30BaThCsl TEOMETPUUECKUMH TOHSTUSIMH: PaBEHCTBO (QUIYp, CHUMMETPHsS, HCIIOJIB30BaTh
TEPMHHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEN: OCh CUMMETPHH, LIEHTP CHMMETPHH.

HaxonuTe BETWYMHBI YITIOB U3MEPEHUEM C TIOMOILIBIO TPAHCIOPTUPA, CTPOUTH YIJIbI 3aJaHHOU
BEJIMYUHBI, TOJI30BAaThCS NPH PEIICHUHU 3ajad IpaJyCHOM MEpOoH YIJOB, pacloO3HaBaTh Ha 4epTEXax
OCTpBIH, NPAMOH, pa3BEPHYTHIN U TYHOU YTJIbI.

BrluncnaTe AMMHY JTOMaHOW, MEPUMETP MHOTOYTOJIBHUKA, MOJB30BaThCS €AMHULAMU U3MEPEHUS
JUIMHBI, BBIpaXaTh OJHU €INHULIBI U3MEPEHHUS AJINHBI Uepe3 APYTHeE.

Haxonuts, ucnonb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMS TOUKAaMH, OT TOUKH
JI0 TIPSIMOM, IIMHY ITyTH Ha KBaJIpaTHOM CETKe.

Boraucnate miomans GuUryp, cOCTaBI€HHBIX U3 MPSIMOYTOJBHUKOB, HCIONB30BaTh pa3OueHne Ha
NPSMOYTOJIHUKH, Ha PaBHbIE (UIYpPbI, TOCTpaWBaHUE IO MPSIMOYTOJbHUKA, HONb30BaTbCS OCHOBHBIMU
€IVMHHULIAMH U3MEPEHNUS TUIOIAN, BEIPAXKaTh OJHU €INHULIBI U3MEPEHHUS TUIOIIAIN Yepe3 IpyTHe.

Pacno3HaBaTh Ha MOJENSX M HM300paXEHUSX NHPaMUAy, KOHYC, LWIMHAP, HCIOJIb30BaTh
TEPMUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAaHHE, pa3BEPTKA.

W3obpaskaTh Ha KJIeTYaTON Oymare NpsIMOYTOJIbHBIN NMapajieenue.

Boanciate 00bEM  MPSMOYTOJIBHOTO —Tapajulelenunena, KyOa, IOJb30BaThCSl OCHOBHBIMH
eAMHUIIAMU U3MEPEHHUs1 00bEMa;

Pemate HecnoxHbIE 3a7auM Ha HAXOXKICHHE TE€OMETPHUYECKHX BEIUYMH B MPAKTUYECKHUX
CUTYaIusX.

K konity oOyuenus B 7 Kjacce 00y4arONIHIACS MONyYUT CICAYIONINE MPEIMETHBIC PE3yIbTAThI:

Pacnio3HaBaTh M3ydeHHBIE TeOMETPHUUECKUE (DUTYPBI, ONMPENENsiTh X B3aUMHOE PACIIONIOKEHHE,
N300pakaTh TeOMETPUIECKHEe (DUTYpPhI, BBIIOIHATH YEPTEKH 110 YCIOBHIO 33/1a4u. VI3MepsTh TNHEHHbIE U
YIJIOBBIE BEJIMYMHBL. Pelnate 3a1aun Ha BEIYMCICHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

Jenats rpy0yIo OLICHKY JINHEHHBIX M YTJIOBBIX BEJIMUUH MPEAMETOB B peabHON JKU3HH, Pa3MEepOB
IPUPOAHBIX 00BEKTOB. PaznuuaTh pasmMepsl 3TUX 0OBEKTOB O MOPSIIKY BETUYUHEI.

Crpouth 4epTexu K TeOMETPUUECKUM 3a/1auaM.

[lonp30BaThCsl NMpU3HAKaMU PaBEHCTBA TPEYTOJIbHUKOB, HCIIONB30BaTh IPU3HAKM M CBOMCTBA
PaBHOOEPEHHBIX TPEYTOJIBHUKOB IIPU PEIICHUH 3ajad.



IIpoBoaUTH JOTHMUECKHE PACCYXKACHHS C UCTIOIB30BAHUEM T€OMETPHUUECKUX TEOPEM.

Ilonp30BaThCsl MpU3HAKAMU PABEHCTBA IMPSIMOYTOJIBHBIX TPEYTrOJbHUKOB, CBOMCTBOM MEIUaHBI,
MIPOBEAEHHOM K TUIIOTEHY3€ NMPSIMOYTOJIBHOTO TPEYTOJIbHHKA, B PELLIEHUH F€OMETPUYECKUX 3ajiad.

OnpenensiTh NapamienbHOCTh MPSIMBIX C MOMOIIBIO YITIOB, KOTOPBIE 00pa3yeT ¢ HUMH CeKyIasl.
OnpenensTs NapauieIbHOCTh MPAMBIX C MIOMOIIBI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOW MpPSIMOHN 10
TOYEK APYTOH IPSIMOU.

Pemrate 3amaun Ha kJeT4atoi Oymare.

[TpoBOANTH BBIYMCICHHS U HAXOAUTH YUCIOBBIE M OYKBEHHBIC 3HAYCHHUS YTIIOB B TEOMETPUUYCCKUX
3aJa4ax C MCIOJNb30BAHUEM CYMMBI YIJIOB TPEYIOJIbHMKOB M MHOTOYI'OJBHHMKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPHU MEPECEUCHUHU ABYX MMapauIeIbHBIX NPSMBIX CeKyllel. Pemars mpakTudyeckue 3agadn
Ha HaXO0XJCHHE YTJIOB.

BrnaneTp MOHATHEM TI'€OMETPHUYECKOTO MeECTa TOUYEK. YMETh ONpEAeNATh OHCCEKTPUCY Yria M
CepeIHHBIN MepHNeHINKYIIP K OTPE3KY KaKk TeOMETPUUECKHE MECTa TOYEK.

DopMyIHpoBaTh OMNpEAETCHUS OKPY)KHOCTH M Kpyra, XOpAsl M JAHaMETpa OKpY>KHOCTH,
IIOJIB30BAThCS UX CBOWCTBAMU. Y METh IIPUMEHSATH 3TH CBOMCTBA IIPU PELICHUH 3a4a4.

Brnaners moHsATHEM ONMCAaHHOW OKOJIO TPEYrOJbHUKA OKPY)KHOCTH, YMETb HaXOAMTHb €€ LIEHTP.
[Tonp3oBaThCs pakTaMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJIBHUKA MEPECeKar0TCsl B OJJHOM TOUKE,
0 TOM, 4TO CEPEUHHBIE EPIIEHAUKYIISAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJTHOM TOUKE.

Brnaznets moHsiTHeM KacaTeNbHOM K OKPY>KHOCTH, TIOJIB30BaThCs TEOPEMON O MEPIEHANKYISIPHOCTH
KacaTeJIbHOM U pajuyca, IPOBEIEHHOTO K TOUYKE KaCaHUs.

ITomp30BaThCSl MPOCTEHIIMMU T€OMETPUYECKUMU HEPAaBEHCTBAMM, MOHUMAaTh WX MPAKTHYECKUN
CMBICIL.

IIpoBOANTE OCHOBHBIE TEOMETPUUECKHE IOCTPOEHUS C MOMOLIBIO LIUPKYJIS U JINHEHKH.

Yncaa 1 BbIYMCTCHUS

BoimonHATe, coderas YCTHblE M NUCbMEHHbIE MNPUEMBI, apHU(METHYECKHe HAEHCTBHUSA C
paloOHaIbHBIMU YUCIIAMH.

HaxonuTh 3Ha4YeHHS YMCIIOBBIX BBIPAKEHHWH, NMPUMEHSTH Pa3HOOOpa3HbIE CIIOCOOBI U HPUEMBI
BBIYMCIICHNS 3HAUEHUI APOOHBIX BBIPAKEHUH, COJIEPKALINX OOBIKHOBEHHbIE U IECSITUYHBIE APOOH.

IlepexonuTh OT OHON (OPMBI 3aIMCH YHCEN K APyrol (mpeoOpa3oBHIBATE IECITUYHYIO OpoOb B
OOBIKHOBEHHY10, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHYHYIO IPOOb).

CpaBHUBATH U yNOPSIOUYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyryTh 4yncna.

BBINOMHAT NPUKUAKY W OLEHKY pe3ylbTaTa BBIYMCICHWH, OLIEHKY 3HAYEHUI YHCIIOBBIX
BBIpaXCHUH. BBIMONHATE AEHCTBUSA CO CTENEHAMHU C HaTypaJIbHBIMU ITOKA3aTEISIMU.

[IpuMeHsTh MPU3HAKYU IETUMOCTH, PA3JI0KEHUE Ha MHOKUTENIN HATYypaIbHBIX YHCET.

Pemate  npakTHKO-OPHEHTHPOBAaHHBIE  33/Jayd, CBSI3aHHBIE C  OTHOLIEHWEM  BEJIMYMH,
MPONOPIUOHATIBHOCTBIO BEIUYHH, TPOLEHTaMH, HHTEPIPETHUPOBATh pPE3YIbTAThl PELICHUS 3a1ad C
y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTpUBAEMBIX OOBEKTOB.

Auare0panvecKue BbIpasKeHHS

Hcnonb3oBath anreOpandeckyrd TEPMUHOJIOTHMIO M CHMBOIHUKY, TMPHUMEHSATh €€ B Tpoliecce
OCBOEHUS y4eOHOTO MaTepuraia.

Haxonuts 3HaueHns1 OyKBEHHBIX BRIPAXEHHUM MTPH 33JaHHBIX 3HAYEHHUSIX IePEMEHHBIX.

BrimonHATe TpeoOpa3oBaHMs MENOr0 BBIPAXEHHS B MHOTOWIEH IPUBEACHWEM MOJ00HBIX
CJIaraeMblIX, PaCKPBITHEM CKOOOK.

BBINIONMHATE YMHOKEHHE OJZHOWIEHA HAa MHOTOWICH M MHOTOWIEHAa HAa MHOTOWIEH, NPUMCEHATH
(dopMyIIBI KBagpaTa CyMMBI M KBaIpaTa pa3HOCTH.

OcCyIecTBIIATh PA3I0KEHUE MHOIOWICHOB HA MHOXMWTEJIN C IIOMOIIBIO BBIHECEHHS 3a CKOOKH
00I11€r0 MHOKUTEJIS], IPYIIITMPOBKH C1araeMbIX, IPUMEHEHUs (POPMyYJI COKPAIIEHHOIO YMHOXKEHUS.

[Ipumensats npeoOpa3oBaHUS MHOTOWIEHOB JUIS PELICHUS PA3IUuYHBIX 3a/ad W3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEalbHON MPAKTUKH.



Hcnonb3oBaTh CcBOWCTBA CTEeMeHEHl ¢ HaTypaJbHBIMH IOKa3aTesIMU AJs  [peoOpa3oBaHUs
BBIPAKECHUN.

YpaBHeHHs U HEpaBeHCTBA

Pemats nvHeliHbIE ypaBHEHUS ¢ OIHOM MepeMEHHOM, MPUMEHSs MpaBuiia Mepexoja OT UCXOJHOIO
YpaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsTh, ABISETCS JIM YUCIO KOPHEM YpaBHEHUS.

[TpumensaTs rpaduyeckre MeTOIbl IPU PEILICHUN JIMHEHHBIX YPABHEHUH U UX CHCTEM.

[MonOupate mpUMepsl Map YHCEN, SBISIONIMXCS PEUICHHEM JMHEHHOTO YpaBHEHHS C IOBYMS
MEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM TJIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHHUS C JABYMs IEPEMEHHBIMH,
MOJIB3YSCH TPa)UKOM, TPUBOJUTH IPUMEPHI pElICHHs ypaBHEHUSI.

Pemrate cucTeMbl IBYX JMHEHHBIX YpaBHEHHUH C IByMs IEPEMEHHBIMU, B TOM YHUCIIE IPpadUUECKH.

CocTaBnaTe W peuiath JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX YPaBHEHHUH IO YCIOBHIO
3aJa4M, HTHTEPIPETUPOBATH B COOTBETCTBUY C KOHTEKCTOM 33/1a4H MOIY4YEeHHBIN pe3ysbTar.

DyHKINH

N300paxath Ha KOOPIUHATHON MPSIMOM TOUKH, COOTBETCTBYIOLIHNE 33JaHHBIM KOOPAMHATAM, JTy4H,
OTPE3KH, HHTEPBAJIBI, 3AMKCHIBATH YMCIOBBIC IPOMEKYTKH Ha alIredpandeckoM si3bIKe.

OTMevaTh B KOOPIUHATHOW IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpIUHATaM, CTPOUTH Tpaduku
nrHeHHBIX QyHKIui. CTpouts rpaduk GyHKIMY Y = [X|.

OnwuceiBaTh € MOMOMIBIO (QYHKIHMHA H3BECTHBIE 3aBHCUMOCTH MEXAY BEIWYMHAMH: CKOPOCTb,
BpEMs1, paCCTOSIHUE, [IEHa, KOJTMYECTBO, CTOMMOCTb, TIPOU3BOIUTEILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonuts 3HaueHne QyHKIMHU 110 3HAYCHHUIO €€ apryMeHTa.

[lornmmate Tpaduyeckuii crmoco0 TPENCTaBICHWS W aHanmm3a WH(OpMAanuu, W3BICKaTh U
MHTEPIPETUPOBATh HHPOPMALMIO U3 TPAQHUKOB peaIbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

K xonity o0yuenus B 8 kiacce 00ydaromuics MOMYYHUT CISAYIOIIUE MPEAMETHBIC PE3yIbTATHI:

Pacrnio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOTBHUKOB, UX 3JIEMEHTHI, MIOJIb30BaThCS UX CBOMCTBAMHU
NIPY PEIICHUHN TEOMETPHUYECCKHX 3a]1au.

[TpuMeHATh CBOWCTBA TOUYKM TEPECEUCHUS MEIUAH TPEYrojbHHUKA (IIEHTpa Macc) B pEIICHUH
3ajau.

Brnanets moHSATHEM CpefHEH JIMHUM TPEYroJbHUKA M Tpamelyy, MPUMEHITh WX CBONCTBA MpH
pellIeHHN TeoOMeTpUYecKrX 3anad. [lok3oBaThbes TeopemMoit daneca u TEOPEMO O MPOMOPIIMOHATBHBIX
oTpe3Kax, MPUMEHSTh UX IS PEIICHUsSI MPAKTHYSCKUX 3a/1a4.

[TpuMeHSTh TPU3HAKH [TOIOO0HS TPEYTOJHHUKOB B PEIICHUN TEOMETPUICCKUX 3a/1a4.

ITonb3oBateest Teopemoii [ludaropa uist pemieHHUs TEOMETPUYECKHX M MPAKTHUECKUX 3ajad.
CTpouTh MaTEeMaTHUYECKYI) MOJIENIb B MPAKTHYECKUX 3a/adaX, CaMOCTOSTENBHO [IeNaTh YepTEX U
HAXOJWUTh COOTBETCTBYIOIIHE JUTHHEI.

Bragets nmoHATHAMH CHHYCA, KOCHHYCA U TAHTEHCA OCTPOTO YIiia MPSIMOYTOJIBHOTO TPEYroJIbHUKA.
ITonb30BaThCS AITUMU OHATUSAMHU IS PEIICHUS TPAKTUIECKUX 3a7ad.

Boruncnate (pa3nuyHbIMU CIIOCO0aMM) TUIOIIAAbh TPEYTOJIBHHKA W IUIOMAJH MHOTOYTOJIBHBIX
¢uryp (monb3ysch, TlEe HEOOXOAWMO, KaIbKyIsSTOpoM). [IpyMEHSTh TOJy4YeHHbIE YMEHUS B
IMPAKTHYCCKHUX 3aaavdax.

BHa,ZIeTI) MOHATHUAMUA BIIMCAHHOT'O W HCHTPAJILHOI'O YyIjia, HWCIIOJIb30BaTh TCOPEMBI O BIIMCAHHBIX
yriax, yriax MEXAy XoplaMu (CeKyIIMMH) W yIJIe MEXIy KacaTelbHOH W XOpIOH TpH pPEIICHUH
TeOMETPHUECKHX 3a]1aY.

Brnagerr mMOHATHEM ONHCAHHOTO YETHIPEXYTOJIbHWUKA, TPHUMEHSITh CBOWCTBA OIHMCAHHOTO
YeThIPEXYTOIbHHUKA TIPU PEIICHUH 3a/1a4.

[IpuMeHSTh TONMyYeHHBIE 3HAHHS HA MPAKTHKE — CTPOUTHh MAaTeMAaTHYECKHE MOJIENHU IS 3a/1ad
peanbHON KHM3HM W TPOBOAHWTH COOTBETCTBYIONIME BBIYHCICHUS C TNPUMCHEHHEM TMOJIOOUS W
TPUTOHOMETPHH (TIOJIB3YACH, T/I€ HEOOXOANMO, KaTbKYISITOPOM).

Yucaa v BIYMCTIEHUS



Hcnonp30BaTh HavallbHBIE MPECTABIECHUS O MHOXKECTBE IEHCTBUTEIBHBIX YUCEN JUIsI CPAaBHEHHUA,
OKpYTJICHUS U BBIYHUCIICHUI, N300pakaTh AEHCTBUTENBHBIC YUCTIA TOYKAMH Ha KOOPAWHATHOW MPSMO.

[MpumenaTs moHsATHE apu(METHYECKOTO KBAJPATHOTO KOPHS, HAaXOAWTh KBaJpaTHbIE KOPHHU,
UCTIONIB3YS TP HEOOXOIUMOCTH KaJBKYJISTOP, BHIMOJHATH NPEOOpa30BaHUs BHIPAKEHHH, COAEPIKAIINX
KBaJlpaTHbIE KOPHHU, UCTIONB3Ys CBOMCTBAa KOPHEH.

Hcnonp3oBaTh 3anucu OOJBIIUX M MallbIX YHCENI C MOMOLIBIO JECATHUHBIX APOOCH M CTereHen
gucna 10.

Auare0panvecKkue BbIPasKeHHSA

[TpuMeHATh MOHATHE CTENEHU C LENbIM MOKa3aTeleM, BBIIOIHATh MPpeoOpa3oBaHusl BhIPAKECHHH,
COJIEpIKaIlIMX CTETIEHH C LEJIBIM MTOKa3aTEeNEM.

BrINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHMs PAalMOHANBHBIX BBIPAKCHWH Ha OCHOBE IMPaBUI
JeHCTBUI HAl MHOTOYJICHAMH U alTe0panuecKUMU APOOSIMH.

PacknanbpiBaTh KBagpaTHBIA TPEXUWIEH HA MHOKUTEIIH.

[Mpumensats mpeoOpa3oBaHMsl BBIPRKEHWH U PELICHUS DPa3IUuYHBIX 3a/lad W3 MaTeMaTHKH,
CME)XHBIX ITPEIMETOB, U3 pealbHOMN MPaKTUKU.

YpaBHeHNs M HEPABEHCTBA

Pemarp nuHeliHble, KBaJpaTHblEe YpaBHEHHS U pallMOHAJIbHBIE YpaBHEHUS, CBOJAIIMECS K HHUM,
CUCTEMBI JIByX YpaBHEHHH ¢ ABYMs NEPEMEHHBIMU.

IIpoBOIUTE MPOCTEUIINE MCCIECIOBAaHUS YPABHEHUN U CHCTEM YPAaBHEHHH, B TOM 4YHUCIE C
NpUMEHEeHueM rpaduveckux MpencTaBleHud (yCTaHABIMBaTh, MMEET JIM ypaBHCHHE WIM CHUCTEMa
YPaBHEHUH pEIIEHHs], €CIIM UMEET, TO CKOJIBKO, U TIPOYee).

IlepexomuTh OT ClIOBeCHOH (OPMYITHUPOBKH 3aMaud K e€ ainreOpandeckoid MOJIENH C MOMOIIBIO
COCTaBJICHHUsI YPABHEHHsI WJIM CHCTEMbl YPaBHEHHUM, HHTEPIPETHPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a[a4u MOJIyYeHHBIH Pe3yJIbTar.

IlpumMeHAT, CBOWCTBAa YHCJIOBBIX HEPABEHCTB JUISI CPAaBHEHWS, OLIEHKH, peLIaTh JIHMHEHHbIE
HEpaBEHCTBA C OJHOW MEPEMEHHOW M HX CHCTEMBbI, JaBaTh rpadUUYecKyi0 WUIIOCTPALUIO MHOXECTBa
peleHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

IloHumaTte ¥ HCIONB30BaTh (YHKIMOHAIBHBIE MOHATHA W S3bIK (TEPMHUHBI, CHMBOJHYECKHUE
0003Ha4YeHNUs1), ONpeNesATh 3HauyeHWe (QYHKUMHM 110 3HAYCHHIO apryMEHTa, ONpEeAessTb CBOWCTBA
¢dyHKIMH 110 € TpaduKy.

Crpoutb rpaduku deMeHTapHbIX QYHKIWH BHA:

y=k/X,y =x2,y = X3,y = x|, y = VX, OIIHCBIBATH CBOHACTBA YHCIOBOI (PYHKIHH 110 &8 rpaduKy.

K xoHI1y 00ydenus B 9 kjacce 00yJaronIuiics MOTy9UT CIEAYIONINE TPEIMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETpHUYECKHE (YHKIMH OCTPBIX YTIIOB, HAaXOIUTh C HMX IOMOIIBI0 Pa3JInYHbIC
3JIEMEHTHI TIPSIMOYTOJILHOTO TPEYTOJNbHUKA («pEelIeHne IPAMOYTOJIBHBIX TPEYTOIbHUKOBY). HaxomuTs (¢
MTOMOIIBIO KATBKYJISITOPA) IJIMHBI M YTIIBI AJ11 HETAOMNYHBIX 3HAUYCHHUH.

[onp3oBatbesi GopMyliaMH TPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKHUM TOMXIESCTBOM JUISI
HaXO0)K/IEHUS] COOTHOIIIEHUI MEXAYy TPUTOHOMETPUUYECKUMH BETUINHAMH.

Hcmonp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB [UISI HAXOXKIEHHUS Ppa3IUYHBIX JIIEMEHTOB
TPEYTOJIbHHKA («PEIIeHNE TPEYTOILHIUKOBY), TPUMEHATh UX MIPH PEIICHIH TeOMETPUIECKUX 3ajad.

Brnagers moHATHSIME TIpeoOpa30oBaHuUs MOI00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX (GUTYD.
[onp30BaThCs CBOWCTBAMH OO0 IPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCISTH JJIMHBI U HAXOJUTH YTIIbI
y monoOHbIX ¢uryp. [IpuMeHATs cBOWCTBa MOJOOMSA B INMPAaKTHYECKHUX 3aJadax. YMEThb IPUBOIHUTH
MIPUMEPHI TTOTOOHBIX PUTYP B OKPYIKAIOIIEM MHEPE.

ITonp30BaThCs TEOpEMaMu O MPOU3BENECHUU OTPE3KOB XOP/[, O MPOU3BEIECHUH OTPE3KOB CEKYIIHX,
0 KBaJipaTe KacaTelbHOM.

[lonp30BaThCsl BEKTOPaMH, IOHUMATh WX TEOMETPHUUECKUMA U (PU3NIECKUI CMBICT, TPUMEHSTH UX B
pellleHNH reOMEeTpUYEcKUX U pu3nyeckux 3afad. [IpuMeHATs cKaJsipHOE MPOU3BEIECHHE BEKTOPOB IS
HaXO0XJIEHUS IJINH U YTIIOB.



ITonb30BaThCA METOIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTH €r0 B PEIICH T€OMETPUYCCKHUX U
MPAKTUYECKUX 3a]1a4.

Brnagerp MOHATHSAMHM TPAaBWILHOTO MHOTOYTOJbHHMKA, [UIMHBI OKPYXXHOCTH, [UIMHBI JIyTH
OKPYXHOCTH M PaJlMaHHOW MEpHI YIia, YMETh BBIYHCIATH IUIOMAAb Kpyra U ero yactei. [IpumMeHsTh
MOJTyYEHHbIC YMEHUS B MPAKTUYCCKUX 3a/1a4ax.

Haxoauth ocu (WiH LEHTPbI) CAMMETPUH (PUTYpP, IPUMEHSThH JBM)KCHUS TUIOCKOCTH B MPOCTEHIIINX
CITyJasix.

[IpuMeHSTh NOTy4YeHHbIC 3HAHUS HA TIPAKTHKE — CTPOUTh MATEMATHIEeCKUE MOJICIH JIJIS 3a]1a9 pealbHOU
JKU3HU U IPOBOJMTH COOTBETCTBYIOIIUE BEIYUCICHHS C IPUMEHEHUEM MOI0OUS U TPUTOHOMETPHUYECKUX
GyHKIMIA (I0TB3YSICh, T/Ie HEOOXOAUMO, KATBKYJIATOPOM).

Yucna v BBIYUCICHAS

CpaBHUBATh U yNOPSIOYNBATE PalMOHATIBHBIE M HPPALMOHAIBHBIE YHCIIA.

Bomonuate apupmeTnyeckue OEHCTBUS € palMOHANBHBIMU YHCIAMH, COYeTas YCTHBIE H
MUCHbMEHHBIE TPUEMBI, BBIITOJIHATH BBIYMCIECHUS C HPPALIOHAIBHBIMH YHCIIAMHU.

Haxonute 3HaueHWs cTeneHeW ¢ ILEeNbIMA IOKAa3aTelsIMH M KOPHEW, BBIYMCIATh 3HAYCHUS
YHCIIOBBIX BBIPAYKEHUIA.

OKpyrJIATh NEHWCTBUTENBHBIE YHCIA, BBINOJHATH NPUKUAKY pPE3yibTaTa BBIYMCICHHUM, OLIEHKY
YHUCIIOBBIX BBIPAYKEHUI.

YpaBHeHHs 1 HepaBeHCTBA

Pemate nnHEHHBIE W KBaJIpaTHBIE YPABHEHHA, ypaBHEHH:, CBOIAIIMECS K HHUM, NMPOCTEHIIHE
IpoOHO-palliOHAIbHBIC YPAaBHEHUS.

Pemate cucTeMBl [BYX JHMHEWHBIX YpPaBHEHHN C JBYMs INEPEMEHHBIMH M CHCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHE HE SBIISIETCS JIMHEHHBIM.

Pemrath TekcTOBBIE 3aJaUl ANTeOpPanIECKUM CIIOCOOOM C ITOMOIIBIO0 COCTABICHUS YPaBHEHUS I
CHUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

IIpoBOIUTE MPOCTEMIINE MCCIECIOBAHUS YPABHEHUN U CHCTEM YPAaBHEHHH, B TOM 4YHUCIE C
NpUMeHeHueM rpaduvyeckux MpeacTaBieHnid (yCTaHaBIMBaTh, MMEET JIM YPaBHEHHE WIH CHUCTEMa
ypaBHEHUH pelIeHns, €Clid UIMEET, TO CKOJIBKO, U TIpoyee).

Penrath nuHeliHbIe HEPaBEHCTBA, KBapaTHBIC HEPABEHCTBA, N300paKaTh pellicHHe HEPaBEHCTB Ha
YUCIIOBOM IIPSIMOM, 3aIMCBIBATH PELICHUE C TOMOILBIO CHMBOJIOB.

Pemate cuUCTEMBI JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIHME KBAAPaTHOE
HEPaBEHCTBO, M300paXkaTh PEIICHNE CUCTEMbl HEPAaBEHCTB Ha YHCJIOBOM MPSMOM, 3aHUChIBaTh pEIIeHre C
IIOMOILBIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELIEHUM PA3JIMYHBIX 337a4.

DyHKUNH

Pacno3naBath (yHKIMHM H3Y4YeHHBIX BUAOB. llOKa3pIBaTh CXEMAaTHYECKH PACIOIIOKEHHE Ha

KOOPJMHATHOM TIOCKOCTH rpadukoB GyHKumi Buna: y = kx, y = kx + b,y = k/x,y=ax2+bx +c,y =
X3,y =X, y = |X|, B 3aBHCHMOCTH OT 3HAaUECHHI KOIDPHIIUEHTOB, OMHCHIBATH CBOMCTBA (YHKIIHIA.

CTpouTh U H300pakaTh CXeMaTHUECKU TpaUKH KBaJIpaTHYHBIX (QYHKIIHA, ONMHCHIBATH CBOWCTBA
KBaJIpaTHYHBIX (PYHKINH 10 UX TpaduKam.

Pacnio3HaBaTh KBaJpaTH4Hy0 (QYHKOHIO TIO0 (opmyse, MPHUBOAUTH TPUMEPHI KBaJPaTHIHBIX
GYHKIMIA U3 peaibHOM KM3HH, (DU3UKH, TEOMETPHUH.

YucnoBble NOCJIeA0BATEIHLHOCTH U POTrPeccHu

Pacnio3HaBaTh apu(hMETHUECKYIO i TEOMETPHUYCCKYIO MPOTPECCHUU TPH Pa3HBIX CIIOCO0aX 3aJaHHsI.

BBITIONHATE  BBIYHCICHUS C HCIONB30BaHWEM (QOpMyn N-ro wieHa apudMETHYECKOH WU
reoMeTpUUYECKON Mporpeccuii, CyMMbI MEPBBIX N YICHOB.

N300paxarh WieHBI MOCIEN0BATEIFHOCTH TOYKAMHU Ha KOOPAMHATHON TIOCKOCTH.



Perats 3a1aum, CBSI3aHHBIC C YHCIOBBIMH ITOCIIEIOBATEIILHOCTSMHE, B TOM YHCIIC 337a4H U3 PeaTbHOM
JKU3HU (C NCTIOIB30BAHUEM KaJbKyJIATOPa, HU(POBBIX TEXHOIOTHH).



TEMATUYECKOE IINITAHUPOBAHUE

5 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3aeioB U TeM nu¢poBbie
Ne n/n P KonTtpoJabHbIe IpakTuyeckue (cpp )
NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoTbI padoTsI
pecypcbl
Hatypanbnbie uncna. [eiictBus ¢ Bu6mmoreka [IOK
1 7
HATypaJbHBIMHU YHCIIAMH https://m.edsoo.ru/7f4131ce
2 Ha ast reome J a MI0CKOC 3 bubmoreta LIOK
g aHas recoMEeTpus. JIMHUN Ha 11 TH
A P i https://m.edsoo.ru/7f4131ce
bubmunorexa LIOK
3 Obbiktiopertibie ApobH 8 https://m.edsoo.ru/7f4131ce
bubmunorexa LIOK
4 H .M
arjisiinad reoMeTpusd HOT'OYT'OJIbHUKHN 3 https://m_edsoo,ru/7f4131ce
butmmoreka [IOK
5 0 9 1
Alecsmiritisie 1pobn https://m.edsoo.ru/7f4131ce
6 Harnsimnas reomerpus. Tena u Gpurypsr B 4 bubanoreka [HOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB I1I0 ITPOT'PAMME 34 1
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https://m.edsoo.ru/7f4131ce
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6 KJIACC

KoanuecTBO yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3ieioB U TeM uudposbie
Ne n/m P KonTpoabubie IIpakTHYeckne (upp )
NporpaMMsI Bcero o0pa3oBaTeJIbHBIE
padoThI padoThI
pecypchbl
butmmoreka [IOK
1 H 2
LYPAIBHBIC HHETA https://m.eds00.ru/7f414736
9 Harnsnnas reomerpus. [Ipsamble Ha 3 Bu6mmoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubnmoreka IJOK
3 Alpobu > https://m.edso0.ru/7f414736
bubmunorexa LIOK
4 Haraiaias reometpis. CHMMCTPH 3 https://m.edso00.ru/7f414736
bubmmoreka [IOK
B
> PIPDIEHILA ¢ OyKBaMit 3 https://m.edsoo.ru/7f414736
6 Harnsanas reometpus. @urypsl Ha 3 bu6imoreka [IOK
IIIOCKOCTH https://m.eds00.ru/7f414736
7 [TonoxwurenbHbIe U OTPULATENBHBIE YUCTA 9 bubmoreta LIOK
bt https://m.edsoo.ru/7f414736
8 Konrtponbhas padora 3a kypc 6 kinacca 1 1
butmmoreka [IOK
IT 2
o PEACTARICHIS AAHRX https://m.edsoo.ru/7f414736
10 Harnsgnas reomerpus. @urypsl B 3 Bbub6imoreka [IOK
MPOCTPAHCTBE https://m.edso00.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1
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7 KJIACC

KoanuecTBo yacoB

Ne HaumeHoBaHMe pa3aesioB U TeM DyeKkTpoHHBIE (LM (PpPOBLIE)
n/n NPOrpaMMbI Beero KoHTpoabHbIe IpaKTHYecKHe o0pa3oBaTeJIbHbIE PeCypChl
padoThI padoThI
L | gurypton cootra Howeperne | 4 BGiniorexa LIOK
T — https://m.edsoo.ru/7f415e2e
9 Uucna u BerYMCiIeHus. PanimoHanbHbIe 4 bubmuoreka LIOK
qpcia https://m.edso0.ru/7f415b90
bubnuoreka [IOK
3 Tpeyrombkir 4 https://m.edsc])_]é).ru/Yf415e2e
4 Anrebpandeckre BbIPaKCHUS 4 bubamoreica LIOK
https://m.edso0.ru/7f415b90
5 VYpaBHEHHS 1 HEPABEHCTBA 4 bubmorexa LIOK
https://m.edso0.ru/7f415b90
6 ITapaiensHble IPsIMbIE, CyMMa YIJIOB 4 Bubmuorexa [JOK
TPEyroJibHUKA https://m.edsoo.ru/7f415e2e
7 Koopaunars! u rpadmkn. @yHKIIMN 5 1 ﬁigg;?;i%ii?ﬁ/? £415090
8 Oxpy>XHOCTB U KpyT. | 'eomeTprueckre 5 Bubmoreka [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
OBIHIEE KOJIMYECTBO YACOB 11O 34 1

INPOI'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415b90
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8 KIIACC

Kouu4yecTBO 4acon DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
n/n NPOrpaMMbI KOHTpOIbHbIE IpakTHYecKHe o0pa3oBaTeJibHbIE
Beero padoThI padoThI pecypeel
AnrebpandecKiie BRIPAKEHISL. bubnmorexa [IOK
Anredpandeckast 1po0b https://m.edsoo.ru/7f417af8
YUeThIpE€XYyTroJbHUKH bubmiorexa LIOK
https://m.edsoo.ru/7f415e2e
1 Uwucna u Berancnenus. KpaapaTHeie KOpHU brubmmorexa LIOK
https://m.edsoo.ru/7f417af8
Uucna u Beruucienus. CTeneHp ¢ 1ejbiM bubmoreka IJOK
HoKa3arejaeM https://m.edsoo.ru/7f417af8
Teopema Paneca u Teopema o
2 npoflopuHOHanLHHx 0T1;e31<ax, o00HbIC Bubmorexa LIOK
e — https://m.edsoo.ru/7f415e2e
3 Anrebpandeckue BeipaxkeHust. KBampaTHbIit Bbubnuoreka LIOK
TPEXUICH https://m.edsoo.ru/7f417af8
IInomans. HaxoxaeHue mioiaen
6 TpeyII{IOJiIBHHKOB u ff[Horomef:H):,Ix ¢uryp. bubamorera LIOK
https://m.edsoo.ru/7f415e2e
[Inomwaau nogoOHBIX GUryp
8 Teopema [ludaropa u Hadana TPUTOHOMETPUU Bubmorexa LIOK
https://m.edsoo.ru/7f415e2e
9 YpaBHeHHUs 1 HepaBeHCTBA. KBampaTHbIe Bbubnuroreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f417af8
10 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI Bubnmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
11 VYTrIel B OKpYKHOCTH. Bricanasie u 1 Bubnuoreka [IOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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ONMCaHHBIE YETHIPEXYT ObHUKH.
Kacarensnsle k okpyxkHocTH. Kacanue

https://m.edsoo.ru/7f415e2e

OKPY>KHOCTEMN
bub6 OK
12 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 2 htI/tIp;I:I;I/(;I:ZI:jZ;}).ru 17£4174f8
13 O®ynkunu. OcHOBHBIE MOHATHUSA. UHCTOBBIE 2 Bubnmuorexa LJOK
byHKIHMN https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB 11O 34

ITPOI'PAMME
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9 KJIACC

KoaunuecTBo yacoB

Ne
wn HaumeHoBaHMe pa3esioB U TeM NPOTPAMMbI KonTpobite Frv—— DyekTpOoHHBIE (IM(POBDBIE)
Beero bagotus baGoTmn o0pa3oBaTeJIbHBIE pecypChl

Yucma u BeIYACICHUS. [{eCTBUTEILHBIC YHCIa 3 bubmiorexa LIOK
https://m.edso0o.ru/7f419d08

Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. 3 bubmmnoreka [HOK
Perirerne TpeyroapHUKOB https://m.edsoo.ru/7f41al2c

3 [IpeoOpazoBanue nmompobus. MeTpudeckne COOTHOIICHUS B 3 bubmmnoreka [HOK
OKPYKHOCTH https://m.edsoo.ru/7f41al2c

4 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUSI C OTHOU 5 Bubanoreka [JOK
MepEeMEHHOM https://m.edso0.ru/7f419d08

5 Bexropst 9 butmmoreka [IOK
https://m.edsoo.ru/7f41al2c

6. VYpaBHeHus u HepaBeHCTBAa. CHCTEMBI ypaBHEHUH 3 Bubnmorexa LIOK
https://m.eds00.ru/7f419d08

7. JlexkapTOBBI KOOPMHATHI HA TIOCKOCTH 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
8. YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 3 ﬁ;g:;ﬁiﬁiﬁﬁﬁn £4194d08

9. IIpaBunbpHBIE MHOIOYTOJIBHUKHA. JJIMHA OKPY’KHOCTH U 3 bu6mmotexa [IOK
mIoniaae Kpyra. Beraucnenue rrormaei https://m.edsoo.ru/7f41al2c

1 bubamnoreka [HOK
10 ymeuim 3 https://m.edS(I)lo.ru/7f419d08

bubamnoreka [HOK
111 Memxenits miockocTH 3 https://m.edS(I)lo.ru/7f41a120

12. YucnoBble IOCIEN0BATEIBHOCTH 3 bubmorexa HOK

https://m.edso0.ru/7f419d08
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