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HOACHUTEJIBHAS 3AIINCKA

[IpuopuTeTHRIMU TENAMU 00YUCHUSI MATEMATHKE B 5S—6 Ki1accax sIBJISTFOTCS:

® TIPONOIKCHHE (OPMHPOBAHMSI OCHOBHBIX MAaTEMaTHUECKUX TIOHATUH (YUCIIO, BEITUYMHA,
reoMerpuueckas (urypa), o0OECIEUMBAIOIIUX IPEEMCTBEHHOCTh M  IEPCIEKTUBHOCTh
MaTeMaTHYECKOro 00pa30oBaHMsl 00yJaIOIIHXCS;

® Ppa3BUTHE MHTC/UICKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOYyYaroIIUXCs, MO3HABaTECIbHON
AKTUBHOCTH, UCCICAOBATCIIBCKUX YMCHPIP’I, HMHTEpCCa K U3YYCHNIO MAaTCMATUKH,

e TIOJBElCHUE OOYYAIOIIMXCS HA JOCTYITHOM Ui HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTEMaTHUKH U OKPYXKAIOIIEro MUPA;

e (opmupoBaHue (DYHKIMOHAJIBHOH MaTeMaTHUECKOW TI'PaMOTHOCTH: YMEHHUS pPaclio3HaBaTh
MaTEMATUYCCKHUEC O6’beKTLI B pPCAJIBHBIX JXWU3HCHHBIX CUTyalUAX, IPUMCHATHL OCBOCHHBLIC
YMCHUA IJid PpCHICHUA MMPAKTHUKO-OPUCHTUPOBAHHBLIX 3ada4, MHTCPIPETUPOBATL IMOJYYCHHBIC
PEIYJILTATHI U OUCHUBATH UX HA COOTBETCTBUE HpaKTquCKOﬁ CHUTYyaluu.

OCHOBHBIC JIMHMM COJIEP)KaHUs Kypca MareMaTHKu B 5—6 kimaccax — apudMernueckas u
reoMeTpuiecKasi, KOTOPbIe Pa3BUBAIOTCS MapasUIeIbHO, KaXK1asi B COOTBETCTBHH ¢ COOCTBEHHOM JIOIMKOH,
OJIHAKO, HE HE3aBUCHUMO OJHAa OT JPYroil, a B TECHOM KOHTAKT€ M B3aMMOJEHCTBUHU. Takxke B Kypce
MaTEMATHUKU NPOUCXOAUT 3HAKOMCTBO C 3JIEMECHTaAMH anrerH M OITMCATENLHOM CTAaTUCTHKH.

M3yuenne apuMeTHIecKoro MaTepuaga HauYMHACTCSl CO CHCTEMaTH3aIl U Pa3BUTHS 3HAHUHM O
HaTypanbHBIX 4YHCJaX, MOJYYEHHBIX Ha YpOBHE HAdYalbHOTO oOmiero oopasoBanms. [lpum 3ToM
COBCPUICHCTBOBAHUEC BBEIUMCIIMTENILHON TEXHUKU W q)OpMI/IpOBaHI/Ie HOBBIX TCOPETUYCCKUX 3HAHUN
COYETAETCs C Pa3BUTHEM BBIUMCIUTENEHOW KyJIbTYPHl, B YaCTHOCTH C 00y4€HHEM MPOCTEHIINM IpruéMam
MPUKUAKA M OIEHKH pe3yJbTaTOB BHIUHCICHWN. l3ydeHne HaTypaslbHBIX YHCeNl MPOAOIDKaercs B 6
KJIacCe 3HAKOMCTBOM C HAa4aJIbHBIMHU MOHSATHSIMH TEOPHH IETUMOCTH.

Hayasio u3y4yeHus OOBIKHOBEHHBIX M IECITHYHBIX APoOEii OTHECEHO K 5 Kiaccy. DTO IEpBbIi 3Tall
B OCBOEHHUU Ap00ei, Kor/a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HICSIMH, OHATHAME TeMBblL. [Ipu sToM
paccMoTpeHre OOBIKHOBEHHBIX JIpoOei B TIONHOM 00BbEME MPENIIEeCTBYET H3YUYCHUIO JIECATHYHBIX
npoOeii, 4To 1enecoo0pa3HO € TOYKH 3pPEHHs JIOTMKH HM3JIOKEHHUS YWCIOBOM JMHHUH, KOTJa IpaBHiia
NEUCTBUNA C JNECATUYHBIMHU JIPOOSIMH MOXXHO OOOCHOBATHh y)K€ W3BECTHBIMH QITOPHUTMAaMH BBHITOTHEHHS
TEHCTBUI ¢ OOBIKHOBEHHBIMH IPOOSIMH. 3HAKOMCTBO C JECATHYHBIMU JAPOOSMH PACIIHPHT BO3MOKHOCTH
JUT TIOHUMaHHUS OOYYalONMMHCA MPUKIAJHOTO TPUMEHEHHWsS HOBOH 3aIMCH TpPHU H3y4YeHWU APYTHX
MIPEIMETOB U NP MPAKTUIECKOM UCTIONb30BaHnU. K 6 Kitaccy oTHECEH BTOPOU 3Tall B M3YUEHUH Apo0ei,
I/Ie POMCXOANT COBEPIISHCTBOBAHNE HABBIKOB CPAaBHEHM U IpeoOpazoBaHus qpodeii, 0CBOSHHE HOBBIX
BBIYHCIUTEIBHBIX allTOPUTMOB, OTTAYNBAHUE TEXHUKH BHIUMCICHUH, B TOM YHCIIe 3HAYEHUH BBIpaKeHUH,
colepXalnX ¥ OOBIKHOBEHHBIC, M JeCATUYHBIC JpOOH, YCTaHOBJIEHHE CBS3E€H MEXAy HUMH,
paccMoTpeHue MpuEMOB peIleHrs 3ajad Ha apoOn. B Hawanme 6 kiacca MPOMCXOAWUT 3HAKOMCTBO C
TIOHSITHEM TIPOIIEHTA.

OCOOEHHOCThIO U3YYEHUS TOJIOKUTENBHBIX M OTPHUIIATEIHHBIX YHCEN SBIISETCS TO, YTO OHU TaKXKe
MOTYT paccMaTpUBaThHCS B HECKOJBKO ATAroB. B 6 kiacce B Hadane u3ydeHus TeMbl «llomoxxuTensHbIe 1
OTpHIIATENbHBIE YHUCIIa» BBIAENseTca monrema «llemble wmcnma», B paMKax KOTOpOM 3HAKOMCTBO C
OTPUIIATENHHBIMU YUCIAMA M JIEWCTBUSAMU C TIOJIOKUTEIGHBIMA W OTPHIATEIIEHBIMA  YHCIIAMHU
MIPOMCXOIUT HA OCHOBE COAEPIKATEIHHOIO MOX0/a. DTO TO3BOJISAET HA JIOCTYITHOM YPOBHE MTO3HAKOMUTH
00y4arommxcs MPaKTUYeCKH CO BCEMH OCHOBHBIMH TIOHSATHSMH TEMBI, B TOM YHCIE W C TPaBUIAMH
3HAKOB TIPHU BBITOJHEHWH apu(PMETUUEeCKUX NeicTBuil. M3ydeHne palnrOHAIBHBIX YKCENT Ha 3TOM HE
3aKOHYHTCA, a OyJIeT MPOJOIHKEHO B Kypce aireOpsl 7 Kiacca.

[Ipy oOyueHWH peNIEeHWIO0 TEKCTOBBIX 3a/a4 B 5—6 Kiaccax HCHOJB3YIOTCS apu(MeTHYecKue
npuémbl perieHus. [Ipu oTpaboTke BBHIYMCIUTEIBHBIX HABBIKOB B 5—0 KlaccaxX paccMaTpUBAKOTCS
TEKCTOBBIC 3aJ[aud CIENYIOIIMX BHJIOB: 33/lauydl Ha JIBIDKEHHE, Ha YacTW, Ha ITOKYNKH, Ha PaboTy U
MIPOU3BOAUTENBHOCTh, HA TMPOIEHTHI, HAa OTHONIEHWUS W mpornopuuu. OOydaromuecs 3HAKOMSTCS C



npuéMaMH pelieHusl 3a1ad mepedopoM BO3MOXKHBIX BAapHAaHTOB, ydaTcsl padoTaTh ¢ HHGpOpMaIHeH,
MPEACTaBIEHHON B (hopMe TabHI UK TUarpaMm.

B  mporpamme  yueOHOro  Kypca «MaremaThka»  NPEAyCMOTPEHO  (OpPMHUPOBAHHE
MPOMENeBTUYECKUX alNredpanyeckux NpencTaBieHni. DbykBa Kak CHMBOJI HEKOTOPOrO 4YHMCIa B
3aBHCHUMOCTH OT MAaTEMAaTHYECKOIo KOHTEKCTa BBOAMTCS IOCTENEHHO. BykBeHHas CHMBOJIMKA IIHPOKO
WCTIONIB3YETCSl TPEKIE BCEro JUIsl 3arMcH OOMIMX YTBEPXKICHUHN M MPEAoKeHUH, GOopMyi, B YaCTHOCTH
JUTA BBIYHMCIIEHNS T€OMETPUUECKUX BETMYMH, B KAUECTBE «3aMECTUTEN» YUCIa.

B mnporpamme yweOHOro Kkypca «MaTeMaTHKa» TpPEACTaBIeHa HArIsgHAs TEOMETPHS,
HampaBlCHHAasT HAa  pa3BUTHE  OOpa3HOrO  MBIIUICHUS,  IPOCTPAHCTBEHHOTO  BOOOpaKEeHUS,
M300pa3uTENbHBIX YMEHUI. DTO BaXKHBI 3Tall B M3YYECHHH T'C€OMETPUH, KOTODBIM OCYIIECTBISIETCS Ha
HATJISTHO-TIPAKTHUECKOM  YPOBHE, OIMUPAETCs Ha HArsIIHO-00pa3HOE MBIIUICHHE O0yYaroliXcsl.
Bonbmast ponb OTBOAMTCS MPaKTHUECKOW MAEATENBHOCTH, OMNBITY, 3KCIEPUMEHTY, MOJAEIHPOBAHHUIO.
OOyyaromyecss 3HAKOMATCSI ¢ TEOMETPUYECKUMH (UTypamMH Ha IJIOCKOCTH M B MPOCTPAHCTBE, C UX
MpocTeHIIMME KOH(UTYpalisiIMK, ydaTcs H300pakaTh WX Ha HEIMHOBAaHHOM W KierdyaTod Oymare,
paccMaTpuBalOT UX MPOCTEHINUE CBOWCTBA. B mporecce M3ydeHUs HAIVIAJHOM TI€OMETPUU 3HAHUS,
MOJy4YeHHbIE OOYYaIONIMMHUCS Ha YpOBHE HAYalbHOrO OOIEro oOpa3oBaHUs, CUCTEMATH3UPYIOTCS H
pacImpsIoTCs.

CormacHo ydeOHOMY TUIaHY B 5—0 Kiaccax H3ydaercss WHTETPUPOBAHHBIA MpeaMeT
«MarematrKka», KOTOPBIA BKIIOYaeT apru(METHUECKHI MaTepuall M HATJSIHYI0 TEOMETPHIO, a TaKkKe
MIPOTEIEBTUYECKIE CBEICHNS U3 aJreOphl, SIIEMEHTHI JIOTHKH U Hayasa OMMCaTebHONW CTaTUCTUKY.

Ha u3ydenne yuebHoro kypca «Marematukay orBogutcs 340 ywacoB: B 5 ximacce — 170 ywacoB (5
4acoB B Heneno), B 6 kiracce — 170 gacoB (5 9acoB B HEAETIO).



COJAEPXKXAHUE OBYYEHUA
5 KJIACC

HatypanbHble yuciaa u HyJ b

Hatypanbeaoe uncno. Psn natypanpHbix uncen. Yueno 0. M3o0pakeHne HaTypalbHBIX YHCEN
TOYKaMH Ha KOOPAWHATHOH (YMCIIOBOI) TIPSMOH.

ITozunnonHas cucrema cuuciieHus. Pumckas HyMepanus Kak INPUMEP HENO3ULIUMOHHOW CUCTEMBI
CUUCJICHUA. IIGCSITI/I‘IHaSI CHUCTEMA CUUCIICHUA.

CpaBHeHHE HATypalbHBIX YHCEN, CPABHEHHE HATYpalbHBIX unced ¢ HynéM. CrocoObl CpaBHEHUSI.
OxpyriieHne HaTypaJbHbIX YHCEN.

CrnoxeHne HaTypaJbHBIX YHCEN, CBOWCTBO HYJS MpPH CIOKEHWH. BbluntaHue Kak JAeiCTBHE,
oOpaTHOE CIIOXKEHHI0. Y MHOKEHHE HATypallbHBIX YWCEN, CBOMCTBA HYJS W IWHUIBI IPU YMHOKCHHH.
Jenenne xak neficTBue, oOpaTHOe yMHOKeHUIO. KOMIOHEHTHI JIeiicTBHM, CBA3b Mex 1y HUMH. [IpoBepka
pe3yabTaTa apupMETHYecKoro JeictBus. [lepeMecTUTEIhbHOE W COYETATEIbHOE CBOMCTBA (3aKOHBI)
CIIO’KEHUS U YMHOXKEHHUSI, pacTIpe/IeNUTENbHOE CBONCTBO (3aKOH) YMHOXKEHHSI.

UcnonbzoBanne OykB Ui 0003HAYEHWs] HEM3BECTHOIO KOMIIOHEHTa W 3allMCH  CBOWCTB
apupMETHIECKIX TEHCTBUH.

Jenmutenn © KpaTHbIE YHCIA, pa3loXKeHHWE Ha MHOXUTENH. [IpocThle M cocTaBHBIE dHCITA.
[Ipusnaku genumocta Ha 2, 5, 10, 3, 9. JleneHune ¢ oCTaTKOM.

Cremnens ¢ HaTypaJbHBIM IIOKAa3aTCIICM. 3amnuce 4ncia B BUJIC CYMMBI pa3psAdHbIX ClIara€MbIX.

YucnoBoe BbIpaxeHue. BhlunclieHHe 3HAUYE€HUM YMCIIOBBIX BbIPaXEHUMW, MOPSAOK BHITIOJIHEHUS
neiictBuid. Vicronp30BaHMe MPH BBIYMCICHUSAX MIEPEMECTUTENFHOTO M COUYETATEILHOI'O CBOMCTB (3aKOHOB)
CIIO’KEHUS U YMHOXKEHHSI, PacCTIPEIEUTENHHOTO CBOHCTBA YMHOKEHHUSI.

JApoou

[IpencraBnenue o apoOM Kak CHOCOOE 3amucd 4YacTH BedudMHBL OOBIKHOBEHHBIC APOOH.
[IpaBuibHBIE W HEMpaBWIBHBIE MpoOH. CMemranHas npoOb, MPEACTABICHUE CMEIIaHHOW ApoOW B BHIEC
HETIPaBUIILHOW ApoOW WM BBIICIICHHE TIENTON YacTH YKCIia W3 HEMpaBWIbHON npoou. M3o0paxkenue mpooeit
TOYKaMHU Ha 9nCcI0BOM mpsMoit. OCHOBHOE cBOMCTBO npodu. Cokparienue npodeii. [IpuBenenne npodu k
HOBOMY 3HameHatenmo. CpaBHeHue Apobeit.

CroxxeHre W BBIUMTAHHE APOOCH. YMHOXKEHHE W JACIICHHE Opo0ei, B3amMHO OoOpaTHBIE IPOOH.
Haxoxenue yacTv enoro u meioro 1mo ero 4acTH.

Hecatuunas 3ammch apooOei. IlpemcraBiieHWe HEeCATHYHOW IpoOW B BHIE OOBIKHOBEHHOM.
N3obpakeHne eCATUIHBIX Apo0eii ToukaMu Ha YMCIOBOM npsiMoii. CpaBHEHHE NECITHYHBIX TIPOOEH.

Apudmernyeckre IeHCTBUS C AECATUIHBIME Ipobsmu. OKpYTIIEHUE TECATHIHBIX APOOEH.

PemeHue TeKCTOBBIX 32124

Pemmenvie TekcToBBIX 3a7ad apudMeTHdecKuM criocoOoM. PereHne normueckux 3anad. Pemenue
3a/1a4 repedopoM BCeX BOZMOXKHBIX BAPHAHTOB. VICIIONBh30BaHME TIPH PEIICHUHN 33129 TaOJUI] U CXEM.

Pemenvie 3amad, comep)kammx 3aBUCHMOCTH, CBS3BIBAIONINE BEIWYMHBL: CKOPOCTh, BpeMH,
paccrosiHue, 1eHa, KOJTMYeCTBO, CTOMMOCTh. EMHUIIBI M3MEpEeHUs: Macchl, 00bEMa, IEHBI, PaCCTOSHUS,
BpeMeHH, CKOPOCTH. CBsI3b MEXTY SIUHUIIAMHA U3MEPEHHS KaXKIOH BETNIHHEIL.

Pemmenrie ocHOBHBIX 337124 Ha APOOH.

[IpencraBnenue naHHBIX B BUJIE TAOIHII, CTOIOYATHIX JUATPAMM.

Harnsanas reomerpust

Harmsgaeie mpencraBiennss o Qurypax Ha TUIOCKOCTH: TOYKa, NTpsMas, OTPE3OK, Jyd, Yrodi,
JIOMaHas, MHOTOYTI'OJIbHUK, OKPYHOCTb, KpyT. YToi. IIpsaMoii, ocTpslil, Tynoi u pa3BEPHYTHIN YIJIBL.

JmHa oTpe3ka, METpUYeCKHe €AWHWIIBI JIUHBL. J[JiHa JTOMaHOW, MEepUMEeTp MHOTOYTOJBHHKA.
W3mMmepeHnne u NocTpoeHre yIIoB ¢ IIOMOIIBbI0 TPAHCIIOPTHPA.

Harnsgasie npencraBienns o GUrypax Ha MIOCKOCTH: MHOTOYTOJIbHUK, TIPSMOYTOJIBHHK, KBaJpAaT,
TPEYrOJbHHK, O PABEHCTBE (PUTYD.



Uzobpaxenue ¢puryp, B ToM uuciie Ha kieryatoid Oymare. [loctpoenue xoHpurypamnuii u3 yactei
MPSIMO, OKPY>KHOCTH Ha HENMHOBAHHOHW W Kieryartol Oymare. Mcrons3oBaHue CBOWCTB CTOPOH M YTJIOB
MPSIMOYTOJIbHHKA, KBaJpaTa.

[Inomane mpsMOYrolNbHUKAa W MHOTOYT'OJIBHHUKOB, COCTAaBJICHHBIX W3 MPSIMOYT'OJIBHUKOB, B TOM
yrcie Guryp, n300pak€HHBIX Ha KiieTdaToil Oymare. EAMHUIBI M3MepeHus MiIoIaiy.

Harnsaneie npencraBieHuss 0 MPOCTPAHCTBEHHBIX (Urypax: MPsSMOYTOJBHBIA MapajuieNenuren,
KyO, MHOrorpaHHUKH. HM300paskeHHe TPOCTEWIIMX MHOTOrpaHHUKOB. Pa3BépTku kyba W
napaenenunena. Cosmganue Mojeleii MHOrOrpaHHUKOB (M3 Oymaru, IpOBOJIOKH, MJIACTHIIMHA U IPYTUX
MaTepuasoB).

OO0BEM MpAMOYTONBHOT0 NapajuleNnenunena, Kyoa. Equnaunel nsmepenus oobéma.

6 KIIACC

HarypajibHble ynciaa

Apudmerndyeckue ASHCTBHS C MHOTO3HAYHBIMHU HATYpalbHBIME YMcliaMH. UKCIIOBBIE BBIPAKEHN S,
mopAa0K I[GﬁCTBI/IfI, HCIIOJIB30BaHUC CKO6OK. Wcnonp3oBanne IIPpU BBIYUCIICHUAX MCPEMECTUTECIILBHOTIO U
COYETATENbHOI0 CBOMCTB CJOXEHHMS W YMHOXEHHS, paclpelelUTelIbHOr0 CBONCTBA YMHOXKEHHS.
OxpyriieHne HaTypajJbHbBIX YHCEN.

Jenmutenn u KpaTHBIE YUCIIA, HAMOONBIIMNA OOIIMI NEMUTeNh M HAMMEHbBIIee OoO0Iee KpaTHOE.
JemumMocTh CyMMBI U TTpOU3BeAeHNA. JleJeHne C 0OCTaTKOM.

Apodu

OObIKHOBeHHAasT Jpo0b, OCHOBHOE CBOHCTBO JpoOH, cokpamieHue npodeii. CpaBHeHHe U
yrnopsizounBaHue apoOeil. Pernenne 3agad Ha HaXOXKJIE€HHE YacTH OT IEJIOTO M IIEJIOr0 MO €ro YacTH.
HpobHoe uncio Kak pe3yibTaT aeneHus. llpeacraBieHune aecaTHUHOW ApoOUW B BHAEC OOBIKHOBEHHOMH
JpoOH M BO3MOXKHOCTB IMPEACTaBICHUS OOBIKHOBEHHOU JIpoOW B BUJIE JieCATHYHOMN. JlecaTu4HbIe qpoOH U
MeTpruecKas cucrema mMep. ApudMeTHdecKue NeWCTBUS W YMCIIOBBIC BHIPAXKEHUSI C OOBIKHOBEHHBIMU H
JECATHYHBIMU JIPOOSMH.

Otnomrenne. JledeHnue B TaHHOM OTHOMIEHWH. Macmrad, mpornopius. [lpuMeHneHne mpomopiiuii
IIpY pEUICHUH 3a/]1a4.

ITonsiTue npoueHTta. BeluucineHune nporeHTa OT BEJIWYMHBI U BEIMYMHBI MO €€ IPOLICHTY.
Bripakenre mporieHToB JecITHIHBIMA IpobsMu. Pemenne 3amad Ha TPOIeHTH. BripaskeHre OTHOIEHUS
BEJIMYUH B IPOLEHTAX.

IMonoxkuTenbHBIC U OTPULATEIbHbIE YHCJIA

ITonoxutenbHble M oTpuULaTenbHble yucna. llenple uncna. Momynp yucna, reoMeTpuyecKas
WHTEpIpeTanusi Moayls uucia. M3o0pakeHWe drcen Ha KOOPAMHATHON mpsMoil. UwncioBbie
npoMexyTku. CpaBHeHHe yucen. ApudMeTrndeckre JeWCTBUSA C MOJOKHUTEIBHBIMI M OTPHUIIATEIbHBIMHU
YUCIAMM.

[IpsmoyronpHas cucTeMa KOOPJMHAT Ha IUTOCKOCTA. KoOpAMHATEI TOUKH Ha TUIOCKOCTH, abciucca
u opauHata. [loctpoenue Touek u Guryp Ha KOOPIUHATHON TUTOCKOCTH.

BykBeHHBbIE BbIpa:KEHH S

[Ipumenenne OyKB I 3allMCH MaTeMaTHYeCKUX BBIpAKEHWH W mpemmokeHuii. CoiicTpa
apu(MeTHIecKnX IeicTBril. byKBeHHBIE BEIPaYKEHHSI M YHCIIOBEIE TIOJICTAHOBKHA. byKBEHHBIE PaBEHCTBA,
HaxO0XJ/IEHNEe HEN3BECTHOTO0 KOMITOHEeHTa. DopMyIiel, POpMyITEl TIepIMeTpa | IO PSIMOYTOIbHHKA,
KBajIpaTa, 00bEéMa mapajuienenumnena u Kyoa.

PemieHue TeKCTOBBIX 32124

Pemenne TekcToBhIX 3a7au apudmerndeckuM criocobom. Pemrenue morndyeckux 3agay. Pemenne
3a/1a4 repedopoM BCeX BO3MOXKHBIX BAPHAHTOB.

Pemenne 3amay, conepiKallMX 3aBUCHUMOCTH, CBS3bIBAIOLIMX BEJIUYUHBL: CKOPOCTh, BpeMs,
paccrosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTbH, NMPOU3BOAUTENBHOCTh, BpeMs, 00BEM paboThl. EanHuUIbI
M3MEPEHHA: MacChl, CTOUMOCTH, PACCTOSTHUS, BpEMEHHU, CKOPOCTH. CBsI3b MEXIY €IUHULIAMH U3MEPEHUS
Ka)KJIOM BEINYMHBI.



Pemenne 3agad, cBS3aHHBIX C OTHOIIEHHWEM, MPONOPILMOHATBHOCTBHIO BEIMYWH, IMPOLEHTAMY;
peleHre OCHOBHBIX 3a]a4 Ha APOOH U MPOLEHTHI.

OneHka U IpUKUAKA, OKpyTieHne pesynbraTta. CocTaBieHre OyKBEHHBIX BBIPaXXEHUH 1O YCIOBHIO
3a1a4H.

[IpencraBnenne AaHHBIX ¢ MOMOLIbI0 Tabmui u auarpamM. CtonO4arble TUarpaMMbl: YTEHUE U
noctpoeHue. UteHne KpyroBeIX AUarpaMM.

Harasignas reomerpust

Harnsaneie mpeactaBieHuss o gurypax Ha TUIOCKOCTH: TOYKa, NpsAMas, OTPE30OK, Jyd, Yrod,
JIoMaHas, MHOTOYT'OJIbHUK, YETBIPEX yTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTh, KPYT.

BsaumHoe pacmonoxkeHue JIByX ~INPSAMBIX HAa  IUIOCKOCTH, MapajulelbHBIE  MpSMBIE,
MepIeHANKYIISIpHbIE TpsiMble. V3MepeHne pacCTOSHUM: MEXAy IBYMs TOYKaMH, OT TOYKH JIO TPSMOIA,
JUIMHA MapLIpyTa Ha KBaJpPaTHOM CETKE.

W3mepenne W TOCTpOeHHME YIJIOB C TOMOUIbIO TpaHCHOpTHpa. BuIel TpeyroibHUKOB:
OCTPOYI'OJIbHBIH, HIPSMOYTOJIbHBIH, TYIOYT OJIbHBI, paBHOOEAPEHHBIH, PaBHOCTOPOHHHUH.
YerbIpEXYTrONbHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. [IpAMOyroibHUK, KBaJpaT: UCIOJIb30BaHUE CBOMCTB
CTOpOH, VIJIOB, jauaronaneid. M3oOpaxkeHue reomeTpuueckux (GUTYp Ha HEIMHOBAHHOK Oymare c
WCTIOJIb30BaHUEM [UPKYJIS, JIMHEWKH, YTOJIbHUKA, TpaHcropTupa. [locTtpoeHust Ha KieTyaToit Oymare.

[epumerp ™mHoroyronpHuKa. [loHsTHE TUIOMANU (GUTYPHI, EIUHHII W3MEPEHHS IUIOIIAIN.
[MpubnmxéaHoe M3MepeHue Iwomanyd (uryp, B TOM YHMCIIE Ha KBaapaTtHoW cerke. [IpuOmmkéHHOE
M3MEpeHHe JITUHBI OKPY>KHOCTH, TUIOIIAH KPyTa.

CumMMeTpus: IeHTpabHasd, OCeBas U 3epKajibHAasi CHMMETPHUH.

[MocTpoeHne cuMMETPHYHBIX QUTYP.

Harnagasle mpeactaBieHHss O MPOCTPAHCTBEHHBIX (UTypax: Mapajulenenunen, KyO, Npu3Mma,
nupaMuza, KOHyC, WWIMHApP, map u chepa. M3o00paxkeHne mpocTpaHCTBEHHBIX ¢uryp. IIpumepst
pa3BEPTOK MHOTOIPAaHHUKOB, HWIMHIpPaA W KoHyca. Co3maHMe Mojenel MPOCTPaHCTBEHHBIX (uryp (u3
OyMaru, MpOBOJIOKH, TIJIACTHIINHA M APYTUX MATEPUATIOB).

[Moustre 00bEéMa, enUHUIBI H3MepeHUs 00bEMa. O0BEM IPSIMOYTOJIBLHOIO apajuIeenuneaa, Kyoa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUsS IIPOI'PAMMBI YYEBHOI'O KYPCA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JJMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  Ppe3yJbTaThl OCBOGHHUS TporpaMmbl  ydeOHOro Kypca «Marematuka
XapaKTepU3yIOTCs:

1) maTpuoTH4Yeckoe BOCIUTAHME:

MPOSIBJICHUEM HHTEpeca K IPOLUIOMY M HACTOSALIEMY POCCUHCKOW MaTeMaTUKH, IIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUSAM POCCUHCKUX MATEMATHKOB M POCCHMCKONM MaTeMaTHYECKOM IIKONbI, K
WCTIOJIb30BAHMIO ATHX JOCTHKEHUH B IPYTUX HAYKaX U MPUKIAAHBIX chepax;

2) rpaskaaHcKoe H TJyXOBHO-HPABCTBEHHOE BOCIMTaHHUeE:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJaHWHA M peaju3aldl ero Impas,
MPEACTaBICHNEM O MAaTEeMaTHYECKHMX OCHOBaX (QYHKIMOHHPOBAHUS PA3IHYHBIX CTPYKTYp, SIBJICHUH,
MpoLeyp TPaXKAaHCKOro OOIecTBa (HampuMmep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKIICHHIO
3THYECCKHUX HpO6J'I€M, CBA3aHHBIX C MPAKTHUYCCKUM IMPUMCHCHHUEM ):[OCTI/I)KCHI/Iﬁ HayKHl, OCO3HaHHWEM
Ba’XHOCTU MOPAJIbHO-3TUYCCKUX MTPHUHIIUIIOB B ACATCIIbHOCTU y’-IéHOFO;

3) TpyAoBOe BOCIUTAHHE:

yCTaHOBKOﬁ Ha AaKTUBHOC YYaCTHC B PCHICHHU MPAKTUYCCKUX 3aJaq MaTeMaTHYeCKON
HaIpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTHYEeCKOro 0Opa30BaHMs Ha MPOTSHKEHUH BCEH JKU3HH
JUIS YCTICIHON MPO(eCCHOHAIBHON ACATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM
BBEIOOPOM W MOCTPOSHHEM WHIWBUAYAILHON TPACKTOPUH 0Opa30BaHUs W KU3HEHHBIX IJIAHOB C yYETOM
JIUYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTM4ecKoe BOCIUTAHUE:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U ICTETUYECKOMY BOCHPUSATHIO MaTeMaTHYECKUX OOBEKTOB,
3ajay, peleHuH, paccyXAeHUH, YMEHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NIO3HAHNA:

OpHUEHTalMel B NEITENbHOCTH HA COBPEMEHHYIO CUCTEMY HAayYHBIX IPEACTaBIEHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHTHUS YETIOBEKaA, MPUPOIBI U OOIIECTBA, TOHUMAHUEM MaTEeMaTHYeCKOH HayKH Kak
cdepbl YeOBEYECKOH AEeATeNbHOCTH, 3TAaloB €€ Pa3sBUTUSA U 3HAYMMOCTH Il Pa3BUTHUS LIMBUIM3ALUH,
OBJIAICHUEM S3bIKOM MAaTE€MaTUKd M MAaTEMAaTH4ECKOW KyNbTypOH KakK CPEACTBOM IIO3HaHWS MHpa,
OBJIaJICHHEM NPOCTENUIIMMHU HaBbIKAMU HCCIIEA0BATENbCKOM ESITENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaHHE KYJbTYPbI 310POBbS U 3MOLMOHAJBHOIO
0s1aromosryuns:

TOTOBHOCTBIO NPHUMEHSATh MAaTEeMaTHUECKHE 3HAaHUS B HHTEpPECaX CBOETO 3I0POBbsI, BEICHUS
3I0pOBOTO 00pa3za JKHW3HH (30pOBOE MHTaHWE, COAJaHCHPOBAHHBIA PEKHM 3aHATHH M OTIBIXA,
perymspHas (u3NYecKas aKTUBHOCTB), c(pOpMHUPOBAHHOCTHIO HaBbIKa peQIIeKCHU, TMPU3HAHUEM CBOETO
[paBa Ha OIKMOKY M TAKOro e MpaBa APYroro 4eaoBeKa;

7) 3KoJI0rMYecKoe BOCIIMTAHME:

OpHEHTalMell Ha MPUMEHEHHE MAaTeMaTH4eCKHMX 3HAHMH JUId pelieHus 3ajad B o0jacTu
COXPAHHOCTH OKPYXKArollel cpenpl, MIAHUPOBAHUS MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCIEICTBHUN
IUISl OKpY’Karollel cpebl, OCO3HAHUEM TJI00aJbHOr0 XapakTepa JKOJOrMYEeCKUX MpolieM W MyTed uX
peLIeHus;

8) apanTanus K U3MEHSIIOIIUMCS YCI0BUSIM COUMAJIBHON U NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHSIM B YCIIOBHSIX HEONPEACIEHHOCTH, MOBBIMICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NIEITEIbHOCTb, B TOM YHCIIE YMEHHE YUUTHCS y IPYTUX JIOAEH,
npuoOpeTaTh B COBMECTHOM IEITENbHOCTH HOBBIC 3HAHNS, HABBIKM U KOMIIETEHIIMU U3 ONbITa APYTHX;

HEOOXOMMOCTHIO B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCie (OPMYIMPOBATEH UIEH, TOHATHS,
TUMOTE3bl 00 OOBEKTaX M SBJCHUSAX, B TOM YHCIE paHee HEHW3BECTHBIX, OCO3HABaTh AC(PHUIIMTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHE;



CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYyaAllUIO, BOCIPUHUMATL CTPECCOBYIO CUTYAallUIO KakK

BBI30B, TPeOYIOLIN KOHTPMEpP, KOPPEKTUPOBATh PHHUMAEMbIC PELICHHS U IeHCTBUS, GopMynUpoOBaTh U
OLIGHUBATDH PUCKH U TIOCIENCTBHSI, (HOPMHUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁnble )IeﬁCTBHﬂ

ba3oBble JJornuecKkne IecTBUA:

BBIABJIATL U XapaKTCPHU30BaATh CYIICCTBCHHBIC IMTPU3HAKU MATCMATUUYCCKUX O6’beKTOB, HOHSITI/II‘/'I,
OTHOUICHUH MEXAy TOHATUAMH, (OPMYJIUPOBATH ONpENeNeHUs IMOHITUH, YCTaHABIMBATH
CYIIECTBEHHBI NPU3HAK KJIACCH(UKAIMH, OCHOBAHUS JIIsi 00OOIEHHUS U CPaBHEHUSI, KPUTEPHH
MIPOBOANMOTO aHAaIHN3a;

BOCIIPUHUMATh, (OPMYIMpOBaTh W NpeoOpa3oBBIBATH CYKICHUS: YTBEPIUTCIBHBIE U
OTpHUHUATCIbHBIC, CAMHUYHBIC, YaCTHBIC U O6HII/IG, YCJIOBHEIC;

BBIABJIATE MAaTEMATUYCCKUE 3aKOHOMEPHOCTHU, B3aUMOCBA3U U IIPOTHUBOPCUNA B (I)aKTaX, JaHHBIX,
Ha6JIIOILeHI/I$IX U YTBCPXKACHHUAX, MNpcajiaratb KPUTCPUH [Jid BBIABJICHUA SaKOHOMepHOCTeﬁ u
IIPOTUBOPEUHIL;

AcIaTb BBIBOABI C HMCIIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTUBHBIX
YMO3aKITIOUeHNUH, YMO3aKITFOUCHHI 110 aHAJIOTHH;

pazOupaTh O0Ka3aTeIbCTBA MATEMAaTHYECKWX YTBEPXKAEHUH (TpsAMble W OT TPOTHUBHOIO),
MPOBOJANTH  CAMOCTOSITEIBHO  HECIIOXKHBIE  JIOKAa3aTeNbCTBA  MAaTEMAaTHYeCKHMX  (DaKToB,
BBICTpAaWBaTh AapryMEHTAllMI0, TPUBOAWUTH TIPUMEPHl W KOHTPIPUMEPHL, OOOCHOBBHIBATH
CcOOCTBEHHBIE PaCCyKICHNUS,

BBIOMpATh CIOCOO pelIeHUs y4eOHOW 3amaun (CpaBHHUBAaTh HECKOJIBKO BAapHAHTOB PEIICHUS,
BBIOMpATh HanboJee OAXOJSIIUIN ¢ YYETOM CAMOCTOSITEIBHO BBIICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareabcKue 1elCTBUS

UCTIONB30BaTh BOMPOCH KAaK HCCIENOBATENBCKUH HMHCTPYMEHT IIO3HAHUS, (OPMYIHPOBATH
BOITPOCHI, (PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOATEIBHO YCTAaHABINBATH HCKOMOE
U TaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINI0, MHEHHE;

MIPOBOJUTH MO CAMOCTOSITENBEHO COCTABICHHOMY IIJIaHY HECIOXKHBIN 3KCIEPHMEHT, HEOOJbIIOe
UCCIIEZIOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEHl MaTeMaTH4ecKOro OOBEeKTa, 3aBHCHMOCTEH
00BEKTOB MEXIy CO0Oii;

CaMOCTOSITENIFHO (POPMyITHpPOBAaTH O0OOIIEHHS M BBIBOABI MO pe3yiabTaTaM IPOBEAEHHOTO
HaOIIOZIEHNS, NCCIEIOBAHNUS, OLIEHUBAThH JOCTOBEPHOCTD IOMYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
00001LIeHNIH;

MIPOrHO3MPOBATh BO3MOXKHOE PAa3BHTHE TPOIECCA, a TAKXKE BBIIBUTATh MPEIIIONOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora c undopmaiueii:

BBUIBJIATh HEAOCTATOYHOCTh M M30BITOYHOCTh HH(POPMAIMM, AAHHBIX, HEOOXONUMBIX IS
peleHus 3a1aun;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH MHPOPMALIMIO Pa3INIHbBIX
BHUJOB M (hOpM NpeacTaBIIeHUS;

BbIOMpaTh (GOpMy IMpeAcTaBiIeHUs HH(POpMAUMKM M WIUIIOCTPUPOBATH pEIIAEMble 3aladu
CXeMaMH, IuarpaMMaMH, HHOW IrpaKoi U NX KOMOMHALMSIMU;

OLEHMBATh HAAE&KHOCTb WHGOPMALMK 110 KPUTEPUSAM, MPEIJIOKEHHBIM YUUTEIEM MU
c(OpMyITUPOBAHHBIM CAMOCTOSATEIBHO.

KomMyHHKkaTHBHBIC YHUBepcaJbHbIe yueOHbIe NeiicTBHA:



® BOCIPUHHMATH U (POPMYIMPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBUSMH H LIEISIMHU OOILICHUS,
SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M NHCBMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHHS 110 X0y PELIeHHUs 3a7a4l, KOMMEHTUPOBATh MOMYyYeHHBIH Pe3ysbTaT;

e B xome OOCYXIEHHs 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOW TeMBI, MpPOOJIEMBI,
pemaeMOf/’I 3aaa4u, BbICKa3bIBaThb MJCH, HALICJICHHBLIC Ha ITOUCK PCHICHHA, COIIOCTABJIATHL CBOH
CY)KIEHHUS C CY)KACHUSIMH JPYTUX YYaCTHHKOB JHMajiora, OOHapyXHBaTh Pa3IMuMe U CXOJICTBO
MO3HULINH, B KOPPEKTHOH GopMe POopMyIHpOBATH pa3HOTIIACHS], CBOM BO3PaXKEHUSI;

° OpeaACTaBIATL PE3YJIbTAaThl PCIICHUA 3aJda4dd, OKCICPHMEHTA, MCCICAOBaHUs, IIPOCKTA,
CaMOCTOSATEIFHO BBIOMpaTh (opMmaT BBICTYIUIEHHs € Y4€TOM 3ajJad  Mpe3eHTAlud |
0COOCHHOCTEH ayTUTOpUH;

e TIOHUMaTh W UCIOJIb30BaTh NPEUMYIIECTBa KOMAaHIHOW W WHIUBUAYaJIbHOW pabOThl INpHU
peuiCHnn y‘{66HLIX MaTEMaTHYCCKUX 3aJa4,

® TIPUHUMATH LIEJIb COBMECTHOMN AEATENbHOCTH, IUIAHNPOBATh OPTaHU3AI[MI0 COBMECTHOM paboTHI,
pacnpenensaTb BHIB pa0OT, JOrOBapHBaThCs, OOCYXJaTh MPOIECC M Pe3yabTaT pPadOTHl,
0000111aTE MHEHHS HECKOILKHUX JIIOEH;

® yUYacTBOBaTh B TPYNNOBBIX (opMax padoThl (00CYkKIeHHs, OOMEH MHEHUSIMH, MO3TOBBIC
ITYPMBl U JpPYTHE), BBIIONHITH CBOI 4YacTh pabOThl W KOOPIWHUPOBATH CBOM JICHCTBHS C
ApyruMu 4YWICHaAMHW KOMAaHbI, OLCHHBATH KAa4YC€CTBO CBOCTO BKJIala B 06HIHI>'I MIPpOAYKT 110
KpUTEPHUSIM, CPOPMYIIMPOBAHHBIM YYaCTHUKAMHU B3aUMOZEHCTBUA.

PerynsiTuBHbBIE YHUBepPCAJIbHBIE YUeOHbIE 1€l CTBUS

Camoopranusanusi:
®  CaMOCTOSITENFHO COCTaBIIATH IUIaH, allTOPUTM pEHIeHHs 3amadd (WM ero 4acTb), BBIOMpPATh
croco0 pemeHns ¢ y4ETOM HMEIOIIUXCS PECYpCcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBAaTh M KOPPEKTHUPOBATh BApUAHTHI PEIICHUI ¢ y4éTOM HOBOH MH(OPMAIIHH.
CaMOKOHTPOJIb, SMOUHOHAIbHBIN HHTEIIEKT:
e BIAJCTh CHOCO0AMH CAMONPOBEPKH, CAMOKOHTpOJNsS TIpoliecca M pe3yibTaTa pelieHus
MaTeMaTHUUECKOM 3aJ1a9M;
® TpeABHAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPH pEIIEHWH 3aJadd, BHOCHUTH
KOPpPEKTUBbI B [IEITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIEHMBAaTh COOTBETCTBHE pE3yJIbTaTa EITeIbHOCTH TIOCTABIEHHOW TIIETH W YCIOBUSM,
OOBSICHATD IPUYHMHBI JOCTIKEHHS WIA HEAOCTIKEHUS 1eNTH, HAXOAUTh OMMOKY, 1aBaTh OLIEHKY
MIPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B S ki1acce oOyyaromuiics MOMY4UT CIACIYIOLINE IPEAMETHbBIC PE3YIbTaThI:

Yuciaa u BbIYUCTCHUS

[lonumats ¥ OpPaBWIBHO YHOTPEONSATH TEPMHUHBI, CBA3aHHBIE C HATYpPAJIbHBIMH YHCIIAMH,
OOBIKHOBEHHBIMH U ACCITHYHBIMH JPOOSIMH.

CpaBHMBaThb M YHOPAJOYMBATH HATypalbHBIE YHCIA, CPAaBHUBATh B MPOCTEHIINX CIy4asx
OOBIKHOBEHHBIE IPOOH, TECITHYHBIE APOOH.

CooTHOCHTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOW) MPSAMOM C COOTBETCTBYIOIIMM €M YMCIIOM U
n300pa)kaTh HaTypaJIbHbIC YUCIIAa TOUKAMH Ha KOOPIMHATHON (YMCIIOBOM) MPSIMOHA.

BeimonuaTe apupmernueckue ASHCTBUS C HATYPaJIbHBIMU YUCIAMHM, C OOBIKHOBEHHBIMH APOOSIMU
B MPOCTEHUIINX CITydasx.

BbImonHATs MPOBEPKY, NPUKUIKY PE3yIbTaTa BHIYUCICHHUH.

OKpyriare HaTypaJibHBIE YHCTA.

Pemrenne TekcToBBIX 32124



Pemate TekcTOBBIC 3amauu  apU(pMETHYECKHMM CIMocoO0OM M C TOMOIIBIO OPTaHU30BaHHOTO
KOHEYHOTO Iepedopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemate 3apmaum, conepxkaliye 3aBUCUMOCTH, CBSI3BIBAIOIME BEIHMYMHBI: CKOPOCTh, BpeMs,
paccTosiHue, 11eHa, KOIUYECTBO, CTOUMOCTb.

Hcnonp3oBaTh KpaTKHE 3aIHCH, CXEMBI, TAOIUIIbI, 0003HAYEHUS P PELICHUH 3a/a4.

[Tonmp30BaThCS OCHOBHBIMHM €IMHMIIAMH HW3MEPEHUsS: IIEHbI, MacChl, pPacCTOSHUS, BPEMEHH,
CKOpOCTH, BBIpaXaTh OJJHHU €MHUIIBI BETMYUHBI Uepe3 Apyrue.

UzBnekats, aHanM3WpoBaTh, OLEHWBATH WH(OpMalMio, TpeNcTaBIeHHYl0O B Tabnuie, Ha
CTONOuYaTOl JAuarpaMMe, HMHTEPIPETHPOBATh MPEACTABICHHBIC JaHHBIC, HCIONB30BAaTh JNAHHBIE IPH
pelIeHu  3a1ay.

Harasignas reomerpust

[Tomp30BaThCs TEOMETPHUUECKUMH  TMOHSATHAMHU: TOYKAa, TMpsMas, OTPEe30K, Jyd, yrod,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KpPYT.

[lpuBomuTh mpHUMEpHl OOBEKTOB OKPYXKAIOIIEr0 MHUpPA, HUMEIMHX (QopMy H3yUEHHBIX
reOMETPUIECKUX QUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIJIAMH: BEpILHMHA, CTOPOHA, C MHOTOYTOJIbHUKAMHU:
yroi, BepIUINHA, CTOPOHA, TMaroHallb, C OKPYKHOCTBIO: paJInycC, AUAMETp, IEHTP.

N3o0paxarh W3ydeHHbIE TeoMeTpudecKkue (QHUrypbl Ha HETMHOBAaHHOW M KJeT4aTod Oymare ¢
TTOMOIIBIO IUPKYJIS U JIMHEHKH.

Haxoguth MIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TOMOIIBI0 JHHEWKH, CTPOHTH
OTpE3KH 3aJJaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTB 3aJJAHHOTO pajuyca.

Hcnonp3oBaTh CBOWCTBA CTOPOH M YIJIOB NPSIMOYTOJbHHKA, KBajpaTa ISl MX MOCTPOEHWS,
BBIYHCIICHUA TIJIOMIAIU U TIEpUMETPa.

Bbruucnate nepuMmerp M IUIOIIAJb KBajAparta, NPsIMOYI'OJIBHUKA, (UIYp, COCTAaBJICHHBIX U3
IPSMOYTOJILHUKOB, B TOM 4Hnciie GUryp, n300pakEHHBIX Ha KiIeT4aToi Oymare.

ITonp30BaThCsl OCHOBHBIMM METPUYECKUMH €IUHHMLIAMH HU3MEPEHUs IJIUHBI, IUIOIIAN; BBIPAaXaTh
OJIHU €IMHUIIbI BETUYUHBI Yepe3 JpyTHe.

PacnoznaBaTth mnapanienenunesn, KyO, HMCIOJIB30BaTh TEPMHUHOJOTHMIO: BEPILIUHA, PeOpo, I'paHb,
U3MEpEeHMs, HaXOIUTh U3MEPEHNUs Napallenenunesa, Kyoa.

Bbruucnate 00bEM Ky0a, napanienenunena 1mno 3aiaHHbIM U3MEPEHHSM, [10Jb30BATHCS €ANHULIAMU
n3MepeHns o0béMa.

PemaTs HecnoXHbBIE 3a1a4u HA U3MEPEHUE T€OMETPUUECKUX BEJIMUUH B IPAKTUUECKUX CUTYALUSIX.

K xonIty oOydenus B 6 kjacce 00yJarOUIHIICS MOMYYUT CIEAYIOIIHE TPEIMETHBIE PE3YIIbTaThI:

Yucia 4 BbIYMCTICHUS

3HaTh U IOHUMATh TEPMHHBI, CBSI3aHHBIE C PA3IMYHBIMU BUAAMH YHUCEI U CIIOCOOAMHU MX 3allUCH,
MEPEXOIUTH (ECITH ITO BO3MOKHO) OT OHOW (POPMBI 3aITUCH YUCIIA K APYTOH.

CpaBHMBaTh U YIOPSAOYUBATH LIENbIE YHCIa, OOBIKHOBEHHbBIE U JECATHYHBIC IpOOU, CpaBHUBATH
YHCcia OHOIO U PAa3HBIX 3HAKOB.

BbimonuaTh, codeTas yCTHbIE M IHUCbMEHHbIE NPUEMBL, apuUpMETHUECKHe HEHCTBHS C
HATYpaJbHBIMU U LEIBIMH YHCIAMH, OOBIKHOBEHHBIMU WU JECITHYHBIMH APOOSIMH, MOIOKUTEIbHBIMUA U
OTPULATEIbHBIMH YHCIIAMH.

BbruucnaTe 3Ha4YEHHsI YMCIOBBIX BBIPAXEHHH, BBIONHATH NPHUKHIAKY M OLEHKY pe3yjbTara
BBIYMCIICHUH, BBINOIHATH PE0OPa30BaHUs YHCIOBBIX BBIPDAKEHUH HA OCHOBE CBOMCTB apHU(METHUECKHX
JIEUCTBUIA.

CoOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOLIMM €H YMCIOM W H300pa)kaTh
Yrcia TOYKaMH Ha KOOPIMHATHON MPSIMOM, HAXOJUTh MOAYJIb YUCIIA.

COOTHOCUTB TOYKH B MPSIMOYTOJIBHOM CHCTEME KOOPAWHAT C KOOPAMHATAMHU 3TOM TOUKH.

OKpyriaTe 1enble Yhciaa U AeCITUYHbIE APOOH, HaXOAUTh IPUOIMKEHUS YnCe.

Yucnosbie 1 OyKBeHHbIE BHIPAKECHUS



[lonumatp 1 ynorpebasiTh TEPMHUHBI, CBSI3aHHBIE C 3aIMCHIO CTENEHHU YKCciia, HAXOAUTh KBaapaT U
KyO 4ncIia, BBIYUCIATH 3HAUCHHUST YUCIIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTETICHH.

[lonmp30BaThCs TNpH3HAKaMH JETUMOCTH, pacKJaJAplBaTh HATypalbHblE YHCIa Ha IPOCTbIE
MHOXXHUTENH.

[onp3oBaThCst MacTaboM, COCTABIIATH MPOIIOPIIMH U OTHOLICHHUS.

UcnonbzoBaTh OykBHI i 0OO3HAYECHUS] YHUCEN MpPU 3alMCH MaTEeMaTHYECKUX BBIPAKEHHIA,
COCTaBIISITh OYKBEHHBIC BBIpDOKEHHS M (OpMyNbI, HAaXOAMTh 3HAYCHUS OYKBEHHBIX BBIPAKCHHI,
OCYLIECTBIISASA HEOOXOJMMbIE IOACTAHOBKU U MPE0Opa3OBaHMSL.

HaxoauTe Hen3BeCTHBI KOMIIOHEHT PaBEHCTBA.

Pemrenue TekcTOBBIX 32124

Periate MHOTOIIIATOBBIC TEKCTOBBIC 331a4 apPUPMETHICCKUM CITIOCOOOM.

Pematsn 3aaa4yu, CBA3aHHBIC C OTHOLICHUEM, HNPOINMOPLHUOHAJIBHOCTHIO BEIWYWH, IMPOUCHTAMMU,
periaTh TpU OCHOBHEIE 337291 Ha JPOOU U MPOIICHTHI.

Pemate 3apmaum, conepkamiye 3aBUCHMOCTH, CBSI3BIBAIOIIME BEJTMYHUHBI: CKOPOCThb, BpeMs,
paccrosiHue, 1ieHa, KOJUYeCTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTh, BpeMsa, 00BEM pabOThI, HUCIOIB3YS
apuMeTUvecKue  JCHCTBHSA,  OIEHKY, TNPHKHUIKY, I[OJIb30BAThCS  COMHHUIAMH  HM3MEPEHUS
COOTBECTCTBYIOIIUX BCIIMYUH.

CocraBnsaTs OyKBEHHBIC BBIPAYKEHUS 110 YCIOBUIO 3a/1a4H.

W3BiiekaTs nHGOPMAIIMIO, TPEACTABICHHYIO B TaOIUIAX, HA TUHEHHOW, CTONOYATON UM KPYTOBOM
auarpamMmmax, UHTECPIPETUPOBATH IMMPEACTABICHHBIC TaHHBIC, UCITIOJIb30BATh JAHHBIC ITPU PCIICHUHN 3a1a4.

[IpencraBnsaTh HHGOPMAIIIO C TOMOIIBIO TaOINIL, THHEWHON 1 CTONOYATOH Tuarpamm.

Harasignasa reomerpust

[MpuBomuTh TpHUMEpPHI OOBEKTOB OKPYXKAIOIIEr0 MHUpPA, HUMEIOMMX (OpPMy H3yYEHHBIX
TeOMETPUIECKUX IIIOCKKX M MIPOCTPAHCTBEHHBIX (PUTYD, MPUMEPHI PaBHBIX M CHMMETPUYHBIX (DHTYD.

M300pakaTh ¢ TOMOIIBIO ITUPKYJISA, JTUHEHKH, TPAHCHIOPTHpPA HA HEITWHOBAHHOW W KJIETYATOU
OyMmare M3ydeHHBIE TUIOCKHAE TeOMETpHIecKiue GUTYPHI 1 KOH(DUTYpAITUH, CAMMETPUIHBIC (DUTYPEIL.

[Tomp30BaThCS TEOMETPUYECKUMHU TIOHSATHSIMH: DPaBEHCTBO (UTYpP, CHMMETPHS, HCIOIB30BATh
TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEN: OCh CHMMETPHH, IIEHTP CHMMETPHUH.

Haxogutp BeTWUYMHBI YIJIOB M3MEPEHHEM C IMOMOIIBIO TPAaHCIOPTHPA, CTPOUTH YIIIbI 3aJaHHOU
BEJIMYWHBI, TTOJIb30BATHCS MPH PEIIeHWH 3a7ad T'padyCHOW MepOH YIJIOB, paclo3HaBaTh Ha depTexax
OCTPBIH, IPSMOM, pa3BEPHYTHINA U TYIOH YIJIbL.

Boraucnsate AnuHYy TOMaHOW, MEPUMETP MHOTOYTOJIbHUKA, MOJIB30BATHCA SAMHHUIIAMHA H3MEpEHIs
JUTMHBI, BEIPXaTh OJTHU eTUHUIIB H3MEPEHUS ITHHBI Yepe3 Jpyrue.

Haxoguts, ncone3ys 4epTéxXHbIE HHCTPYMEHTHI, PACCTOSHIS: MEXIY IBYMS TOUYKaMH, OT TOYKH
JI0 IPSIMOM, IIMHY ITyTH Ha KBAJPAaTHOM CETKeE.

Breraucnate mmomanp GuUryp, COCTaBIEHHBIX W3 MPSMOYTOIBHUKOB, UCTIONB30BATh pa30HeHne Ha
MPSAMOYTONFHUKHY, HA paBHBIC (PUTYPHI, TOCTpaWBaHUE IO MPSIMOYTONBHHUKA, TIOJIH30BATHCS OCHOBHBIMHU
eIMHULIAMHU U3MEPEHMsI TUIOIAIN, BRIPAXKATh OJHY SAMHHUIIEI H3MEPEHMsI ILIOMIan Yepe3 ApyTHe.

PacriosHaBaTth Ha MOAENSAX W HM300paKEHHMSIX NHPAMUAY, KOHYC, IWUIMHAP, HCIOIh30BATh
TEPMUHOJIOTHIO: BEPIIHA, peOpO, TPaHb, OCHOBaHME, Pa3BEPTKA.

N3006pakath Ha KII€TYATOM OyMare MpsSMOYTOIBHBINA MapaiIeenIe.

Beraucnsate 00b€M  TPSIMOYTOJIBHOTO TapajuleNenuIiena, Ky0a, IMOJMb30BaThCsl OCHOBHBIMH
eIMHUTIAMHU U3MepeHns 00héMa;

Pemate HecnmoxHbIE 3a/auM Ha HAaXOXJIEHHE T'E€OMETPUYECKUX BEIMYWH B TMPAKTHYECKUX
CUTYaIUsX.



TEMATHUYECKOE IINIAHUPOBAHUE
5 KITIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KounTtpoabHbie IIpakTHueckue
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
1 Harypanbaeie uncna. JleficTBus ¢ 43 1 bubaunoreka [IOK
HaTypaJibHbIMU YK CIIAMH https://m.edsoo.ru/7f4131ce
) Harnsanast reomerpust. Jlnanu Ha 12 5 bubnuoreka IJOK
IIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka IJOK
3 OOLIKHOBEHHEIE POGH 48 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka IJOK
4 Harnsgnas reomerpusi. MHOTOYTOIBHUKH 10 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka IJOK
> Jlecsmirmie ApoGu 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsauast reomerpus. Tena u Gurypsl B 9 1 bubmmoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubnmoreka LJOK
! TosToperne n 0dodmerme 10 . 0 https://m.edsoo.ru/7f4131ce
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 4 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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6 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KountpoabHble IIpakTHueckue
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
bubaunoreka [IOK
! Harypanbiie e 30 1 https://m.edsoo.ru/7f414736
) Harnangnas reomerpus. [psmveie Ha 7 bubmoreka LJOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka IJOK
2 1 1
3 Jlpobu 3 https://m.edsoo.ru/7f414736
bub6mmoreka IJOK
4 Harnansas reomerpui. Cummerpus 6 1 https://m.edsoo.ru/7f414736
bu6mmoreka IJOK
> Brrpaxcerns ¢ Gyksamn 6 https://m.edsoo.ru/7f414736
6 Harnsagnras reomerpus. @urypsl Ha 14 1 1 bubmmoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
bubmmoreka LJOK
7 [TonoxuTenbHBIC M OTPUIIATENEHEIE YHCTIa 40 1 https://m.edsoo.ru/7f414736
bubnmoreka LJOK
8 TlpercTanietHe TaHHEX 6 . https://m.edsoo.ru/7f414736
9 Harmsgaas reomerpusi. @uryps B 9 1 bubmmorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, 0b600mEeHNE, 20 1 Bbubnuoreka IJOK
CHUCTEMaTU3ALIH https://m.edsoo.ru/7f414736
OBILIEE KOJIMYECTBO YACOB 11O [TPOTPAMME 170 5 5



https://m.edsoo.ru/7f414736
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IHOYPOYHOE IINTAHUPOBAHHUE

5 KIIACC
KoauyecTBo 4acoB DJIeKTPOHHBIE
Ne ara nudpoBLIe
Tema ypoka KonTpoabnbie | IlpakTnueckue A p
n/n Bcero u3yyeHusi | oOpazoBaTejbHbIE
padoThI padoThI
pecypcsl
1 Hecsatuanas cuctema cuuciaeHus. Ps 1 bubnuoreka IJOK
HaTypAJIbHBIX YUCENl https://m.edsoo.ru/f2a0ccOc
2 JlecsTuuHast cucTteMa cuuciaeHus. Psiy 1
HaTypaJIbHBIX YHCEIT
N bubmoreka [IOK
3 Hatypanbuetii paa. Hucio 0 1 https://m.edsoo.ru/f2a0cafe
4 Hatypanbnsiii psa. Yucmno 0 1
HarypanbHble uncia Ha KOOpIUHATHOU bubmorexa [JOK
5 . 1
psIMOI https://m.edsoo.ru/f2a0e0fc
HarypanbHble uncia Ha KOOpIUHATHOU bubmorexa [JOK
6 . 1
psIMOI https://m.edsoo.ru/f2a0e2a0
7 HatypanbHble gricia Ha KOOpAWHATHON 1 bubmmnorexa [JOK
psIMON https://m.edsoo.ru/f2a0e426
3 CpaBHeHme, OKPYTIIEHHE HATYPaITbHBIX 1 bubmmoreka [IOK
qucen https://m.edsoo.ru/f2a0ce32
9 CpaBHeHme, OKPYTIICHHE HATYPabHBIX 1 bubnmnorexa LJOK
qHucen https://m.edsoo.ru/f2a0cf54
10 CpaBHeHme, OKPYTIIEHHE HATYPabHBIX 1 bubnmnorexa LJOK
qHucen https://m.edsoo.ru/f2a0d300
11 CpaBHeHMe, OKpYTJIEHHE HAaTYPaJIbHBIX 1 bubmmorexa LJOK
qHucen https://m.edsoo.ru/f2a0d440
12 CpaBHeHME, OKPYTIICHUE HATYPaJIbHBIX 1
qrcen



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440

13 Apugmernyeckue 1eiHCcTBUS C Bubmmoreka LJOK
HaTypaJIbHBIMU YHCIIAMU https://m.edsoo.ru/f2a0eaca
1 Apugmernyeckue 1eHCTBUS C Bubmmoreka LJOK
HaTypaJIbHBIMH YHCIaAMU https://m.edsoo.ru/f2a0f5ba
15 Apugmernyeckue 1eHCTBUS C Bubmmoreka LJOK
HaTypaJbHBIMH YUCIIAMU https://m.edsoo.ru/f2a0f704
16 Apudmernyeckne 1eHCcTBUS C Bubmorexa LJOK
HaTypaJIbHBIMH YHCIaAMU https://m.edsoo.ru/f2a0fd8a
17 Apudmernyeckne 1eHCcTBUS C Bubmorexa LJOK
HaTypaJibHbIMU YHCIIAMH https://m.edsoo.ru/f2a1015e
18 Apudmerndeckne qercTBUS C bubmmorexa LIOK
HaTypaJIbHBIMU YHCJIaMU https://m.edsoo.ru/f2a10c3a
19 Apudmerndeckne qercTBUS C bubmmorexa LIOK
HaTypaJbHBIMU YUCIaMU https://m.edsoo.ru/f2a10da2
CaoiicTBa HyJIS IIPH CIOKEHUU U Eutfs 10K
. nOIMOTEKa
20 YMHOXCHHH, CBOMCTBA €AUHUIIBI ITPH
https://m.edsoo.ru/f2a104ec
YMHOXXEHUH
CpoiicTBa HyJIs IPU CIOKEHUU U
21 YMHOKEHHMH, CBOMCTBA €IUHULIbI IIPU
YMHOXEHUH
[lepemecTurenbHOE U COUETATENBHOE Eufs 10K
. nOIMOoTeKa
22 CBOMCTBA CIIOXKEHUS U YMHOXKCHHS,
. https://m.edsoo.ru/f2a0ef3e
pacnpenenuTenbHOe CBOUCTBO YMHOXKEHUS
[lepemecTuTenbHOE U COUETATENBHOE
23 CBOWCTBA CIIOKEHUS U YMHOKESHHSI,
pacnpenenuTenbHOe CBOUCTBO YMHOXKEHUS
[lepemecTurenbHOE U COUETATENBHOE
24 CBOICTBA CIIOKEHUS U YMHOKEHHSI,
pacnpenenuTenbHoe CBOUCTBO YMHOKEHUS
25 Jenurtenu 1 KpaTHbIEC YKCIIA, pa3IoKeHNe



https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e

YHCjIa Ha MHOXUTCIIN

I[eJ'II/ITeJ'II/I " KpaTHbIC YK CJia, pa3JIOKCHUEC

bubmuoreka LIOK

2
6 yuclia Ha MHOKHUTEIN https://m.edsoo.ru/f2a116b2
97 JlenwTenu U KpaTHbIE YHCIIA, Pa3IoKEHNe
qucjia Ha MHOXHUTCIIN
bubauoreka LIOK
2
8 Jlenerue ¢ ocTaTkom https://m.edsoo.ru/f2al116c
bubauoreka LIOK
2
9 Jlenerue ¢ ocTaTkom https://m.edsoo.ru/f2all4fa
bubauoreka LIOK
1T
30 POCTRIC 1 COCTABHDIC HHCIA https://m.edsoo.ru/f2a11a90
bu6mmoreka IJOK
1 IT
3 POCTRIC H COCTABHBIC HHCIA https://m.edsoo.ru/f2al1bb2
bu6mmoreka IJOK
2 IT 2.5, 1
3 PHSHAKH IGTMMOCTH Ha 2, 5, 10, 3, 9 https://m.edsoo.ru/f2a11806
bubmauoreka [IOK
33 Tpusnaiu pemmocty wa 2, 5, 10, 3, 9 https://m.edsoo.ru/f2a1196e
34 YucnoBble BEIPAXKEHUS, TIOPSIIOK NESHCTBUI bubmiorexa LIOK
p - TOPAZIOK A https://m.edsoo.ru/f2a11f18
35 YucnoBble BEIPpAXKEHUS, TOPSIIOK IEHCTBUN bubnnorexa HOK
p » OPAZIOK 1 https://m.edsoo.ru/f2a12080
36 YuciioBble BEIPAXKEHUS, IOPSAIOK IEHCTBUI bubmorexa LIOK
p » OPAZIOK 1 https://m.edsoo.ru/f2a123fa
Pemenne TeKCTOBBIX 3a1a4 Ha BCE
37 apudmeTndeckre AeHCTBUS, HAa IBIKEHUE H bubmoreica LIOK
P A » Ha 1 https://m.edsoo.ru/f2a0f894
MOKYITKH
Pemenne TeKCTOBBIX 3aa4 HA BCE
38 apudmerndeckre AeHCTBUS, Ha IBIKEHUE H bubmmorexca LIOK
P A » Ha I https://m.edsoo.ru/f2a0fofc
MOKYITKH
39 Pemenne TeKCTOBBIX 3a/1ay Ha BCE bubmoreka I[JOK

apI/I(i)MeTI/I‘IeCKI/Ie ,Z[eﬁCTBPIH, Ha IBHXKXCHUEC U

https://m.edsoo.ru/f2al21a2



https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
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MOKYIIKH

PelieHre TeKCTOBBIX 3aJa4 Ha BCE

40 i) ecKue JICHCTBUS, Ha JBHKEHUE U bubmiorexa LIOK
apruOMETHH A e https://m.edsoo.ru/f2a12558
MTOKYTIKH
Pemenune Tekcto 3aJ1a4 Ha Bce
41 m(bHH ! KT BHXU AdTHE B « . Bubmmoreka LJOK
APHOMETHICCKHE JCHCTBHA, Ha ABHAEHHC https://m.edsoo.ru/f2a12832
MTOKYTIKH
Pemenne Tekcro 3aJ1a4 Ha BCe
42 m(bHH ! KT BHXV AdTHe B e T Bubmorexa [JOK
APHOMETHICCKHE JCHCTBIA, Ha ABHAE https://m.edsoo.ru/f2a12990
MTOKYTIKH
KontponbHas pabora 1o Teme bubmoreka [JOK
43 "
"HaTypasibHble 9riciia ¥ HyJb https://m.edsoo.ru/f2al2cba
bu6mmoreka IJOK
44 Touka, npsiMasi, OTpE30K, Jiy4d. JlomaHas https://m.edsoo.ru/f2a0d54e
45 M3Mepenue JIMHbBI OTpe3Ka, METPUUECKHUE bubmmorexa [JOK
€JIMHUILIBI U3MEPEHUS JTTUHBI https://m.edsoo.ru/f2a0daee
M3Mepenue JIMHbBI OTpe3Ka, METPUUECKHUE bubmmoreka [JOK
46
€JIMHUILIBI U3MEPEHUS JTTUHBI https://m.edsoo.ru/f2a0df3a
bu6mmoreka IJOK
47 OKpY&HOCTS ¥ KpyT https://m.edsoo.ru/f2a0d684
48 OKpY>KHOCTb H KPYT
IIpaktrueckas padora o Teme "I[locTpoenue bubmmoreka [IOK
49 on
y30pa U3 OKPY>KHOCTEH https://m.edsoo.ru/f2a0d7e2
VYrom. [Ipsamoi, ocTpeIid, TyToH u bubnmnorexa LJOK
50 N o
Pa3BEPHYTHIA YIIIbI https://m.edsoo.ru/f2a1302a
51 VYron. IIpsimoid, ocTpblid, Tynou u
Pa3BEPHYTHIN YIIIBI
bubmmoreka IJOK
52 Vsmepenne yriios https://m.edsoo.ru/f2a1319c
53 Usmepenne yriio bubmmorexa LJOK
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https://m.edsoo.ru/f2al32fa

54 Wzmepenue yriio bubmorexca LIOK
P yr https://m.edsoo.ru/f2a13476
[Ipaktuyeckas padora o Teme "[locrpoenue Bubmmoreka LJOK
55
yriaoB" https://m.edsoo.ru/f2a13606
56 Hpo0b. [IpaBuibHbBIC M HEMPaBUIILHBIE Bubmmoreka LJOK
Jpodu https://m.edsoo.ru/f2a13764
JpoOs. [IpaBuiibHBIC ¥ HEITPABUIILHBIC bubmuoreka ITOK
57
Jpodu https://m.edsoo.ru/f2al13c8c
58 Jpo0b. [IpaBuibHbIE M HEMPaBUIILHBIE Bubmorexa LJOK
Ipodu https://m.edsoo.ru/f2a14146
59 HpoOs. IlpaBunbHBIE 1 HENPABUIILHBIE bubmmorexa LIOK
Ipodu https://m.edsoo.ru/f2a153f2
50 HpoOs. IlpaBunbHBIE 1 HENPABUIILHBIE bubmmorexa LIOK
Ipoou https://m.edsoo.ru/f2a15582
. bubmuoreka [IOK
61 OcrosHOE CBOCTBO ApOGH https://m.edsoo.ru/f2al43e4
. bubmuoreka [IOK
62 OcrosHOE CBOCTBO ApOGH https://m.edsoo.ru/f2al451a
. bu6mmoreka IJOK
63 OcroBHOE CBOHCTBO ApOOH https://m.edsoo.ru/f2a1463c
. bu6mmoreka IJOK
64 OcroBHOE CBOHCTBO ApOOH https://m.edsoo.ru/f2a1475e
N Bbubnuoreka IJOK
65 OcroBHOE CBOHCTBO pOOH https://m.edsoo.ru/f2a14c90
N Bbubnuoreka IJOK
66 OcroBHOE CBOHCTBO pOOH https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOICTBO Ip0oOH
N bubmoreka I[JOK
68 Cpagnerne pobeit https://m.edsoo.ru/f2a14f74
69 CpaBuenue apooeit Bbubmmorexa LJOK
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https://m.edsoo.ru/f2a151f4

70 CpaBuenue apooeit
71 Cpasuenue apooeit
7 CrnoxxeHre 1 BBIYUTAaHHE OOBIKHOBEHHBIX Bubmmoreka LJOK
npo0eit https://m.edsoo.ru/f2al7cc4
73 CnoxeHre U BEIYUTAHHE OOBIKHOBEHHBIX Bubmoreka LJOK
npo0eit https://m.edsoo.ru/f2al7e54
74 CrnoxeHne 1 BbIUMTaHHE OOBIKHOBEHHBIX Bubmorexa LJOK
npo0eit https://m.edsoo.ru/f2a1802a
75 CrnoxeHne 1 BbIUNTaHHE OOBIKHOBEHHBIX Bubmorexa LJOK
nIpobeit https://m.edsoo.ru/f2al81ce
76 CrnoxxeHne 1 BEIYNTaHHE OOBIKHOBEHHBIX bubmmoreka LIOK
nIpobeit https://m.edsoo.ru/f2a1835e
77 CrnoxxeHrie U BBIMUTAaHHE OOBIKHOBEHHBIX
Ipobei
78 CrnoxxeHne U BEIYUTaHHE OOBIKHOBEHHBIX
Tpobeit
79 CrnoxxeHne U BEIYNTaHHE OOBIKHOBEHHBIX
Ipobei
bubmmnorexa [JOK
80 Cmewaisas Apode https://m.edsocIJ_.[ ru/f2al592e
bubmmnorexa [JOK
81 Cuewaisas Apode https://m.edso;_.[ ru/f2al5a5a
82 CMelaiias Apodk E;I;?;/P/I;T:é(;;l r(L)J/If<2a15b68
bubnmnorexa LJOK
83 Cuewaisas Apods https://m.edsoc])_.[ ru/f2alse2e
84 YMHOXKEHHE U JIeTIeHn e OOBIKHOBEHHBIX bubmmorexa LJOK
npoOeii; B3anMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a184e4
85 VYMHOXKEHHE U AelIeHre OOBIKHOBEHHBIX bubmmoreka LIOK
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https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a184e4

npo0eili; B3anMHOOOpaTHEBIE APOOH

https://m.edsoo.ru/f2a18692

86 VMHOXKEHNE U AeleHre 0OBIKHOBEHHBIX bubmuoreka LIOK
npo0eii; B3aMMHOOOpaTHBIC IPOOH https://m.edsoo.ru/f2a18a20
87 VMHOXKEHHUE U AelieHre 0OBIKHOBEHHBIX bubmauoreka LIOK
npo0eii; B3aMMHOOOpaTHBIC IPOOH https://m.edsoo.ru/f2a18b56
88 VMHOXKEHUE U AelieHre 0OBIKHOBEHHBIX bubmauoreka LIOK
Jpo0eii; B3aMMHOOOpaTHBIC APOOH https://m.edsoo.ru/f2a19088
89 VYMHOXEHHE U IeIeHe 00OBIKHOBEHHBIX bubauoreka LIOK
Jpo0eii; B3aMMHOOOpaTHBIC APOOH https://m.edsoo.ru/f2a19560
90 VYMHOXEHHE U IeIeHNe 00OBIKHOBEHHBIX bubauoreka LIOK
Jpo0eii; B3aMMHOOOpaTHBIC APOOH https://m.edsoo.ru/f2a196a0
91 VYMHOXEHME U IeIeHNe OOBIKHOBEHHBIX bu6mmoreka IJOK
Jpo0eii; B3aMMHOOOpaTHBIC APOOH https://m.edsoo.ru/f2a198da
92 Pemienue TeKCTOBBIX 3a/1a4, COAEPKAIINX bubmoreka [IOK
npoou. OCHOBHBIC 3a71a4U HA IPOOH https://m.edsoo.ru/f2al81ce
93 Pemenme TEKCTOBBIX 3a/1a4, COACPKAIIIX bubmmoreka [IOK
npoou. OCHOBHBIC 3a71aUH HA IPOOH https://m.edsoo.ru/f2a1835e
94 Pemenme TEKCTOBBIX 3a/1a4, COACPKAIIIX bubmmoreka [IOK
npoou. OCHOBHBIC 3a71aUH Ha TPOOH https://m.edsoo.ru/f2a18c5a
95 Pemenme TEKCTOBBIX 33114, COACPKAIIIIX bubmmoreka [IOK
npoou. OCHOBHBIC 3a71aUl Ha IPOOH https://m.edsoo.ru/f2al18e76
96 Pemenme TEKCTOBBIX 3a/1a4, COACPKAIIIIX bubmmoreka [IOK
npobu. OCHOBHBIE 3a/1a4H HA IPOOH https://m.edsoo.ru/f2al8f7a
97 Permenrie TeKCTOBBIX 337124, COAEPIKAIIIX Bbubnmnorexa [JOK
npobu. OCHOBHBIE 3a/1a4H Ha IPOOH https://m.edsoo.ru/f2a199f2
08 Permenrie TeKCTOBBIX 33724, COAEPIKAIIIX bubmmoreka I[JOK
npobu. OCHOBHBIE 3a/]a4H Ha IPOOH https://m.edsoo.ru/f2a19c2c
99 Pemenue TeKCTOBBIX 3a/1a4, COAEPKALINX bubmoreka I[JOK
npobu. OCHOBHBIE 3a/]a4H Ha IPOOH https://m.edsoo.ru/f2alald6
100 Pemenue TeKCTOBBIX 3a/1a4, COAEPKALINX bubmmoreka LIOK



https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6

npobu. OCHOBHBIE 3a]1a4u Ha APOOH

https://m.edsoo.ru/f2ala2ee

[Ipumenenue OykB A5 3aNMCH

bubmauoreka LIOK

1ol MaTeMaTqucf(HX BRIPANKCHIH H https://m.edsoo.ru/f2ala3fc
MPEATOKCHU ]
[Ipumenenue OyKB A5 3aNMCH
102 MaTeMaTU4YeCKUX BBIPaXKEHUN U
NPEII0KEHHUM
103 KontponbHas pabora 1o Teme Bubmorexa LJOK
"OOBIKHOBEHHBIE IpOOH" https://m.edsoo.ru/f2ala5le
104 MHoroyronbHUKA. YeThIpEXYTOIBHUK, bubmuoreka IJOK
MPSIMOYI'OJIHUK, KBAaJPAT https://m.edsoo.ru/f2al6ae0
105 MHoroyroyibHUKU. YeThIpEXYTroabHUK, bubmmorexa LIOK
MPSIMOYI'OJIBHUK, KBAaJPAT https://m.edsoo.ru/f2al6c7a
[paktudeckas padora no Teme "[locTpoeHue
106 MPSMOYTOJILHUKA C 3aaHHBIMA CTOPOHAMH bubmorera IOK
5 https://m.edsoo.ru/f2al6ele
Ha HEeTMHOBaHHOW Oymare"
bubmuoreka [IOK
107 Tpeyrompitik https://m.edsoo.ru/f2a16194
108 TpeyronsHuK
[Inomane 1 nepuMerp NpsIMOYroJIbHUKA U
109 MHOTOYTOJIbHHKOB, COCTaBJIEHHBIX U3 bubmmnorexa [JOK
MPSIMOYT'OJIbHUKOB, €AMHULBI U3MEPEHUS https://m.edsoo.ru/f2a16fe0
IUIOIAAN
[Inomane 1 nepuMerp NpsIMOYrOJIbHUKA U
110 MHOTOYTOJIbHHKOB, COCTaBJICHHBIX U3 bubnmnorexa LJOK
NPSIMOYT'OJIbHUKOB, €AMHULBI U3MEPEHUS https://m.edsoo.ru/f2a17184
IUIOIAAN
[Inomane 1 nepuMerp NpsIMOYroJibHUKA U
111 MHOT'OYT OJIbHUKOB, COCTABJICHHBIX U3 bubmmorexa LJOK

MIPSIMOYTOJIEHUKOB, SIMHUIIB H3MEPEHUS
TUIOIAIA

https://m.edsoo.ru/f2a17328



https://m.edsoo.ru/f2a1a2ee
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https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e
https://m.edsoo.ru/f2a16194
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https://m.edsoo.ru/f2a17328

bubmuoreka LIOK

112 Ilepumerp MHOrOYroibHHKa https://m.edsoo.ru/f2a1691e
113 [leprmeTp MHOTOYTOIBHUKA

114 Hecstuunast 3anuck aQpodei fgfgﬁrz?:g;f rcu)/lf<2a1b55e
115 Jecaruynas 3anuch Apoodeit fgfﬁggﬁfg@a 1p87¢
116 Jecarnynas 3anuch Apoodeit EEISSH/I;I:]T:;(:);I r(a/lf{zalbcfc
117 CpaBHeHHE JCCATUYHBIX IpoOei ngj;ff:g;g :3/If<za1c4ga
118 CpaBHeHHE JECATUYHBIX IpoOei E;IDG;]/I;I&T:;(;? :3/If<231c63e
119 CpaBHEHHE JECSITHYHBIX APoOeit E;IDG;]/I;I;T:;;? r(L)J/If<2alcb02
120 CpaBHEHHE ACCATUIHBIX Ipodeit ngﬁ;ﬁ;g r(t)1/1f<2alche
121 CpaBHEHHE ACCATUIHBIX Ipo0eit

122 JleiicTBHS ¢ AECATHUHBIME IPOOSIMH E;ISS /I;I;?:(I;;CI,__[ r?/lf<2alce4a
123 JleiicTBHS ¢ AECATHUHBIME IPOOSIMH E;ISS /I;I;?:(I;;CI,__[ r?/lf<2a10f62
124 JeiicTBHS ¢ AECATUIHBIME JIPOOSIMH E::[?;I /Ijr?::é(:)c];[ S/If<2a]_d 174
125 JeiicTBHA ¢ AECATUIHBIME JIPOOSIMH E::[?;I /Ijr?::é(:)c];[ S/If<2a]_d5 16
126 JeiicTBUS ¢ AECATUYIHBIME IPOOSIMH E;I[?;I /P/I;f:é(;(])__[ S/I]fzaldmc
127 JleiicTBUS ¢ AECATUYHBIME JIPOOSIMHU E;IDG;I /I;I;f:é(;;__[ S/I]fzalmso
128 JeiicTBHS ¢ AECATUIHBIME IPOOSIMH bubmmoreka LIOK



https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750

https://m.edsoo.ru/f2ald85e

129 JelicTBHS ¢ IECATUYHBIMU APOOIMHU f::fsﬂ /I;Ir?::éif :3/If<2a1d962
130 JleiicTBUS ¢ AECATUUHBIME JIPOOSMU fgfgg&?gggfg}:h 1da7a
131 JelicTBHS ¢ IECATUIHBIMU APOOIMHU fgsj /I;I:::;(:)(I)__I 8/If<2a1db88
132 JelicTBHS C IECATUYHBIMU APOOIMHU E;ISSH ;I;?:é(;g r(l)]/lf(zaleo la
133 JelicTBHS C IECATUYHBIMU APOOSIMHU ngj /P/I:]fé(;g :3/If<za1e150
134 JleficTBYS C IECATUYHBIMU JAPOOSIMHU E;IDG;] ;;fg;g r(a/lf<za1e268
135 JleficTBYS C IECATUYHBIMU JAPOOSIMHU ngj ;ﬁfg;g S/I:Zalegda
136 JleiicTBHS ¢ AECATUUHBIME IPOOSMHU ngf /I;Ir?::é(;g :3/1152a1e4f2
137 JleiicTBHS ¢ AECATUUHBIME IPOOSMHU ngf /I;Ir?::é(;g :3/1152a1e4f2
138 JleiicTBHS ¢ AECATHUHBIME IPOOSIMH E::[?;I /I;I;?:(I;;CI,__[ r?/lf<2a1e5f6
139 JleiicTBHS ¢ AECATHUHBIME IPOOSIMH E::[?;I /I;I;?:(I;;CI,__[ S/If<2a1e704
140 JelcTBUS ¢ AECATUYHBIMU APOOSIMU

141 Oxkpyrienne IeCSTHIHBIX Apobeit E;I[?SH/P/I;T:(I;;)(])_[ r(L)J/Ileale826
142 OxpyrieHue qecITHIHBIX Ipoleit E;ISS/P/I;T:;;? r(a/llfzaleb50
143 Oxpyrienue qecaTHIHBIX Ipoleit E;IES;I;T:;(;? 8}?2611%68
144 Oxpyrienue qecaTHIHBIX Ipoleit



https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1ec68

145 Pemienue TEKCTOBBIX 3a/1a4, COAECPKAIINX bubmuoreka IJOK
npoou. OCHOBHBIC 3a/1a4H Ha JIPOOH https://m.edsoo.ru/f2aled8a
Pemienue TEKCTOBBIX 3a/1a4, COACPKAIIIX bubmauoreka LIOK
146
npoou. OCHOBHBIC 3aJ]a4M Ha JAPOOH https://m.edsoo.ru/f2alef10
147 Perienue TEKCTOBBIX 3a/1a4, COACPKAIIIX bubauoreka LIOK
npoou. OCHOBHBIC 3a/]a4M Ha JAPOOH https://m.edsoo.ru/f2a1f028
148 Pemrenme TEKCTOBBIX 3a]1a4, COAESPKAIIIX bubnuoreka ITOK
npoou. OCHOBHBIE 3a/1a4M Ha JAPOOH https://m.edsoo.ru/f2a1f136
149 Pemrenne TeKCTOBBIX 3ajau, COJEPIKAIINX
npobu. OCHOBHBIE 33/1a4W Ha APOOH
150 Permrenre TeKCTOBBIX 3aJ1au, COJEPIKAIINX
npo0u. OCHOBHBIE 3a/1a4M Ha APOOH
151 KontponbHas pabora no Teme "JlecsiTuaHbIe bubmmorexa LIOK
npoou" https://m.edsoo.ru/f2alf23a
MHororpanaukd. M3o0pakeHne
152 MHOTOTpaHHUKOB. Mojenn bubmmorexa LIOK
P oA https://m.edsoo.ru/f2ala69a
MPOCTPAHCTBEHHBIX TEIl
MHororpanaukH. M3o0pakenne
153 MHOTOTPaHHUKOB. Moenn brbmorexa LIOK
P oA https://m.edsoo.ru/f2alad2a
MPOCTPAHCTBEHHBIX TEI
154 [IpssMoyTonpHEIHA Mapauienenumnesn, Kyo. bubmmnorexa [JOK
Pa3Béprku kyba u mapaienenumena https://m.edsoo.ru/f2a1a802
155 [IpsMoyToneHEIA Mapauienenumnesn, Kyo. bubnmnorexa LJOK
Pa3Béprku kyba u mapaienenumena https://m.edsoo.ru/f2ala924
[IpakTudeckas padora o teme "Pa3Béprka Bbubmmorexa [JOK
156
Ky06a" https://m.edsoo.ru/f2alaef6
O01BéM KyOa, MPSIMOYT OJIBHOT'O bubmmorexa LJOK
157
napasuiesnenunena https://m.edsoo.ru/f2a1b09a
158 O061BéM kyOa, MPSIMOYT OJIBHOT'O bubmmorexa LJOK

mapajiiejacnuiicia

https://m.edsoo.ru/f2a1b248



https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136
https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a924
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1b248

159 O61BEM Kyba, MPSIMOYTOJIEHOT'O 1
napaJuiesenumneaa
160 O061BEM Kyba, MPSMOYTOJIEHOT'O 1
napaJuiesenunena
161 IToBTOpEHNE OCHOBHBIX MOHSATUN U METOJIOB 1 bubauoreka LIOK
Kypca 5 kiacca, 0000IeHHe 3HaHUH https://m.edsoo.ru/f2alf76c
IToBTOpEHVE OCHOBHBIX MOHSATHUN U METOJIOB bubauoreka LIOK
162 y 1
Kypca 5 kiiacca, 0000IeHre 3HAHUH https://m.edsoo.ru/f2a1f924
163 IToBTOpEHVE OCHOBHBIX MOHSATHUN U METOJIOB 1 bubmauoreka LIOK
Kypca 5 kiiacca, 0000IeHHe 3HAHUH https://m.edsoo.ru/f2alfaaa
164 IToBTOpEHHE OCHOBHBIX MOHATHUI U METOJIOB 1 bub6mmoreka IJOK
Kypca 5 Kiiacca, 0000IeHre 3HaHUH https://m.edsoo.ru/f2a1fc08
165 IToBTOpEHHE OCHOBHBIX MOHATHUI U METOJIOB 1 bub6mmoreka IJOK
Kypca 5 Kiiacca, 0000IeHHe 3HAHUH https://m.edsoo.ru/f2alfeec
IToBTOpEHHE OCHOBHBIX MOHATHUM U METOJI0B bubmmorexa [JOK
166 . 1
Kypca 5 Ki1acca, 0000IIeHHEe 3HAHUI https://m.edsoo.ru/f2a200a4
167 Hrorosast KOHTpoOJIbHasE paboTa 1
IToBTOpEHHE OCHOBHBIX MOHATHUM U METOJI0B bubmorexa [JOK
168 . 1
Kypca 5 xiacca, 000011eHue 3HaHuH https://m.edsoo.ru/f2a201{8
IToBTOpEHNE OCHOBHBIX IMOHSATHH U METOOB bubmmorexa LJOK
169 . 1
Kypca 5 xiacca, 000011eH e 3HaHuH https://m.edsoo.ru/f2a20388
IToBTOpEHNE OCHOBHBIX IMOHSATHH U METOJOB bubmmoreka [IOK
170 . 1
Kypca 5 kitacca, 06001IeHne 3HaHUi https://m.edsoo.ru/f2a2069e
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170



https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1feec
https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a2069e

6 KJIACC

KoanuecTBo 4acos DJ1eKTPOHHbIE
Ne Hara nudposbie
Tema ypoka KonTpoabnbie | IIpakTnueckme
n/n Bcero H3y4eHusi | oOpa3oBaTeJbHbIE
padoThI padoThI
pecypcsl
1 Apudmernyeckre 1eHCcTBUS C 1 Bbubmorexa LJOK
MHOI'O3HaYHBIMU HATYPAJIBHBIMU YMCIAMU https://m.edsoo.ru/f2a208ec
) Apudmernyeckre 1eHCTBUS C 1 Bubmorexa LJOK
MHOI'O3HaYHBIMU HATYPAJIBHBIMU YMCIAMU https://m.edsoo.ru/f2a20aea
3 Apudmernyeckne IeiCTBHS C 1 bubmmorexa LIOK
MHOI'O3HaYHBIMU HATYPAJIBHBIMU YHCJIAMU https://m.edsoo.ru/f2a2140e
4 Apudmerndeckne qelcTBUS C 1 bubmmoreka LIOK
MHOI'O3HaYHBIMU HATYPAJIBHBIMU YHCJIAMU https://m.edsoo.ru/f2a21580
5 ApudmMernaeckre JHCTBUS C 1 bubmmoreka IIOK
MHOT'O3HaYHBIMM HATYpaJibHbIMUA YK CIIAMU https://m.edsoo.ru/f2a216de
6 ApubmMerndaeckue ISHCTBUS C 1 bubmmorexa IJOK
MHOT'O3HaYHBIMM HATYpaJibHbIMUA YK CIIAMU https://m.edsoo.ru/f2a2180a
7 UucioBbie BRIpAXEHUS, TIOPSIOK NESHCTBUH, 1 bubmmoreka [JOK
HCIOJIb30BaHUE CKOOOK https://m.edsoo.ru/f2a20c48
3 UucioBbie BRIpAXEHUS, TIOPSIOK IESHCTBUH, 1 bubmmoreka LIOK
HCIOJIb30BaHUE CKOOOK https://m.edsoo.ru/f2a20d6a
9 HucnoBble BhIpaXeHUs!, HOPSAOK JCHCTBUM, 1
HCIOJIb30BaHUE CKOOOK
10 HucnoBble BBIpaXeHUs, NOPSAOK JEHCTBUH, 1
HCIOJIb30BaHUE CKOOOK
11 HucnoBble BBIpaXeHUs, MOPSAOK JEHCTBUH, 1
HCIOJIb30BaHUE CKOOOK
bubmmoreka I[JOK
12 OkpyrieHue HaTypaibHbIX YUCEI 1 1

https://m.edsoo.ru/f2a21274



https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a216de
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https://m.edsoo.ru/f2a20c48
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https://m.edsoo.ru/f2a21274

13

OprrJ'IeHI/Ie HaTypaJbHBIX YUCECIT

14 OxpyriieHne HaTypaidbHbBIX YHCEN
Henurtenu u KpaTHbIEC YKCIIa; HAUOONbIINN Bu6 OK
B HOJINOTEKA
15 OOIIMI IeINTENb U HAaUMEHbBIIIEE 0011ee 1
https://m.edsoo.ru/f2a22a3e
KpaTHOE
Jenurtenu u KpaTHbIEC YMCIIa; HAUOONBIIHN Bu6 OK
B HOJIHOTEKA
16 OOIMI IeJIUTENh U HAUMEHBIIIEE 0011[ee 1
https://m.edsoo.ru/f2a22b9c
KpaTHOE
JenuTenu u KpaTHbIE YKCIa; HAMOONBIIUI Bu6 OK
B HOJINOTEKA
17 001N IeJIUTENh U HAUMEHBIIIEE 0011ee 1
https://m.edsoo.ru/f2a2340c
KpaTHOE
Jenurenu u KpaTHBIC YHCIIA; HAUOOIBITII
18 OOIIMI IeJINTENh U HAaUMEHbBIIIEE 0011ee
KpaTHOE
Jenurenu 1 KpaTHBIC YHCIIA; HAMOOIBITII
19 001K IeTUTENb U HaUMEHbIIIEe o011Iee
KpaTHOE
Jenurenu M KpaTHBIC YHCIIA; HAUOOIBITIHI
20 OOIIMI IeINUTENh M HAUMEHbIIEe 0011ee
KpaTHOE
bubmmorexa IIOK
21 JenmuMocTh CYMMBI U TPOU3BEICHUS 1
https://m.edsoo.ru/f2a22d2c
Bbubmmorexa IJOK
22 JlenmuMocTh CYMMBI U TPOU3BEICHUS 1
https://m.edsoo.ru/f2a23254
23 Jlenenue ¢ ocTaTKOM
Bbubnuoreka IJOK
24 €JIEHUE C OCTaTKOM
a https://m.edsoo.ru/f2a24104
Bubmmorexa IJOK
25 Pemrenue TekCTOBBIX 32124 1
https://m.edsoo.ru/f2a21e90
Bubmmorexa IJOK
26 Pemrenue TekCTOBBIX 32144 1

https://m.edsoo.ru/f2a2226e



https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a2226e

bubmuoreka LIOK

27 Penterue TEKCTOBEIX 32712 https://m.edsoo.ru/f2a22412
28 Perienme TEeKCTOBBIX 3a71a4 bubmmorexa [JOK
8 https://m.edsoo.ru/f2a226e2
29 Pernrenye TeKCTOBBIX 3a1a4 bubmiorexa LHOK
https://m.edsoo.ru/f2a228a4
30 Kontponbhas pabora o Teme Bubmorexa LJOK
"HartypanbHbie uncia" https://m.edsoo.ru/f2a242a8
31 IleprieHuKyIIsIpHbIC TPSIMBIE EI/IGHI/IOTCKa HOK
PHEHHEYAP P https://m.edsoo.ru/f2a24442
32 IleprieHIUKYIISIPHBIE TTPSIMbIC bubsmorera [JOK
PHCHIEYIAP P https://m.edsoo.ru/f2a24596
bu6mmoreka IJOK
33 II
APATICIEHELC HPAMELE https://m.edsoo.ru/f2a248d4
bubmuoreka [IOK
34 HapamenbHbIe IpAMEIC https://m.edsoo.ru/f2a24a32
Paccrosinne Mmexxay AByMSI TOYKaMH, OT
35 TOYKH JI0 TT }IMOI;[ ’ ?II/I}I]-II\; MapuipyTa Ha bubmiorexa [IOK
A P A PHIpyT https://m.edsoo.ru/f2a24776
KBa/IpaTHOH ceTKe
Paccrosiare Mexxay AByMSI TOYKaMH, OT
36 TOYKH JI0 TIPSMOH, JUTMHA MapIipyTa Ha
KBaJIpaTHOM CEeTKe
PaccrosiHe Mmexxay AByMSI TOUYKaMH, OT
37 TOYKH JI0 T ;IMOI;II ’ in};{l\; MapIpyTa Ha bubmmorexa [JOK
: P e pHipyT https://m.edsoo.ru/f2a24eb0
KBa/IpaTHOH CeTKe
38 OOBIKHOBEHHASI TPOOb, OCHOBHOE CBOWCTBO Bbubnmorexa LJOK
IpoOu, CoKpatieHne apodei https://m.edsoo.ru/f2a261fc
OObIKHOBEHHAs APOOb, OCHOBHOE CBOMCTBO bubnmorexa LJOK
39 .
IpoOu, CoKpatieHue Ipodei https://m.edsoo.ru/f2a26670
40 OOBIKHOBEHHAs APOOb, OCHOBHOE CBOMCTBO bubmmorexa LJOK

IpoOu, CoKpatieHue Ipodei

https://m.edsoo.ru/f2a26936
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41 OOBIKHOBEHHAs APOOb, OCHOBHOE CBOHCTBO Bubmmoreka LJOK
JIpo0u, COKpaleHue Ipooei https://m.edsoo.ru/f2a26ab2
42 CpaBHeHMe U yHOpsAgoYrBaHue qpodeit bubmiorexa LIOK
https://m.edsoo.ru/f2a2721e
43 CpaBHeH#ME U yropsiiourBaHue ApoOeit bubmorexa LIOK
https://m.edsoo.ru/f2a2749e
N bubmuoreka ITOK
44 CpaBHeHHE U yropsiouuBaHue ApoOeit https//m.e dSO(E.Iru 1£28275ac
45 Hecstuunble qpoOH B MeTprUecKas CUCTeMa Bubmorexa LJOK
Mep https://m.edsoo.ru/f2a2638c
46 Jecsatuynple IpodKu U METpUYECKasi CHCTEMa
Mep
47 Apudmerndeckne qelcTBUS C bubmmorexa LIOK
OOBIKHOBEHHBIMU M IECATUIHBIME TIPOOSIMHU https://m.edsoo.ru/f2a276c4
48 ApudmMernaeckue JSHCTBHUS C bubmmorexa [JOK
OOBIKHOBEHHBIMH M IECATHIHBIME TPOOSIMHU https://m.edsoo.ru/f2a277dc
49 ApubmMerndaeckue ISHCTBUS C bubmorexa [JOK
OOBIKHOBEHHBIMH M IECATHIHBIME IPOOSIMHU https://m.edsoo.ru/f2a27d40
50 ApudmMernaeckre JSHCTBHUS C bubmmoreka LIOK
OOBIKHOBEHHBIMH M IECATHIHBIME IPOOSIMHU https://m.edsoo.ru/f2a27ec6
51 ApudmMernaeckre JSHCTBHUS C bubmmoreka LIOK
OOBIKHOBEHHBIMH M IECATHIHBIME TIPOOSIMHU https://m.edsoo.ru/f2a27c00
bubmmoreka LIOK
52 Oriouerie https://m.edSO(])_.[ ru/f2a282c2
53 OTtHomIeHne
54 Jlenenve B JaHHOM OTHOIIICHUU bubmorexa HOK
https://m.edsoo.ru/f2a28448
55 Jlenenvie B JaHHOM OTHOIIICHUU
56 Macrra0, mponopIus bubmmoreica LIOK

https://m.edsoo.ru/f2a28a7e
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bubmuoreka LIOK

> MacuurraG, nponopus https://m.eds00.ru/f2a28¢22
Bubmmoreka LJOK
58 Honsrite mpoueriTa https://m.edso<I)-.I ru/f2a28d76
Bubmoreka LJOK
59 Homsirie mporerita https://m.edso<I)_.I ru/f2a28efc
60 Boruncnenue HIZ.).OIIeHTa OT BEJIMYUHBI U bubauoreka LIOK
BEJIMYUHBI 110 €€ MIPOLIEHTY https://m.edsoo.ru/f2a29064
61 Brruncienve nporenTa oT BENTUYUHBI U Bubmorexa LJOK
BEJIMYMHBI 110 €€ POLIEHTY https://m.edsoo.ru/f2a291e0
62 Breaucnenune HI.:).OIIeHTa OT BCIIMYUHBI 1
BCJIIMYUHEI 110 €€ IIPOLCHTY
63 Breaucnenune HI.:).OIIeHTa OT BCIIMYUHBI 1
BCJIIMYUHEI 110 €€ IIPOLICHTY
64 Perienne TeKCTOBBIX 3a/a4, COAEPIKAIINX bubmmorexa [JOK
IpoOH ¥ TIPOIICHTHI https://m.edsoo.ru/f2a26512
65 Perienne TeKCTOBBIX 3a/1a4, COAEPIKAIINX bubnuoreka I[TOK
IpoOH ¥ TIPOIICHTHI https://m.edsoo.ru/f2a2818c
66 Pemenme TEKCTOBBIX 3a/1a4, COACPKAIIIIX bubmmoreka [IOK
IpoOH ¥ TIPOIIEHTHI https://m.edsoo.ru/f2a29546
67 Pemmenme TEKCTOBBIX 3a/1a4, COAEPKAIIIX bubmmoreka LIOK
IpoOH ¥ TIPOIIEHTHI https://m.edsoo.ru/f2a29a46
68 KonTponsnas padora mo teme "Ipodu” ngg;;fg;gﬁlléa 20d34
69 [IpakTudeckas padora o teme "OTHOIIECHIE Bbubnmorexa LJOK
JUTMHBI OKPY>KHOCTH K €€ quamerpy" https://m.edsoo.ru/f2a29bea
70 OceBas cummerpus. LlenTpanbHas bubmmorexa LJOK
CHUMMETPHS https://m.edsoo.ru/f2a2509a
71 OceBas cummerpus. LlenTpansHas bubmmorexa LJOK

CUMMETPHS

https://m.edsoo.ru/f2a25428
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bubmuoreka LIOK

72 Toctpoerme cuvmeTpHiHBIX Gryp https://m.edsoo.ru/f2a252ca
bubauoreka LIOK
73 Toctpoere cuvmeTpHiHBIX Guryp https://m.edsoo.ru/f2a257fc
74 [Ipaktudeckas padora o Teme "OceBas Bubmoreka LJOK
cummerpus” https://m.edsoo.ru/f2a2598c
75 CummMmerpus B MPOCTPAHCTBE bubmorexa LIOK
p pocip https://m.edsoo.ru/f2a25ae0
[MpumeHenue OyKB JIJIs 3aITUCH
76 MEIl)TeMaTI/I‘IeCKIZX Bli KEHU U bubmorexa LIOK
. P https://m.edsoo.ru/f2a2b274
MIpeIOKEHU N
77 BykBeHHBIE BBIpa)KEHHSI U YUCIIOBBIE bubmmorexa LIOK
II0/ICTAaHOBKH https://m.edsoo.ru/f2a2b972
78 BykBeHHBIE paBEHCTBA, HAXOXKICHUE bubmmorexa LIOK
HEU3BECTHOI'0 KOMIIOHEHTA https://m.edsoo.ru/f2a2bada
BykBeHHBIE paBEHCTBA, HAXOXKJIECHUE bubmmorexa [JOK
79
HEU3BECTHOI'0 KOMIIOHEHTA https://m.edsoo.ru/f2a2bbe8
bubmuoreka [IOK
80 PopmyteI https://m.edsoo.ru/f2a2bd14
bu6mmoreka IJOK
81 PopmyteI https://m.edsoo.ru/f2a2be40
82 UeTsIpEXYTONBHUK, TPAMEPHI bubmmoreka LIOK
YEeThIPEX YT OJIbHUKOB https://m.edsoo.ru/f2a2al9e
83 [IpssMoyTonsHUK, KBaIpaT: CBOWCTBA Bbubnmorexa LJOK
CTOPOH, YIJIOB, IHaroHaei https://m.edsoo.ru/f2a2a2f2
84 [IpssMOyronpHUK, KBaJIpaT: CBOMCTBA
CTOPOH, YTJIOB, TUATOHAJIEH
bubmmoreka IJOK
85 141 .B
SMEPCHHE YITIOB. BHIART TPEYTOMBHHKOB https://m.edsoo.ru/f2a2a75¢
86 Usmepenwne yrioB. Buipl TpeyroibHIUKOB bubmorexa LIOK

https://m.edsoo.ru/f2a2ab94
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bubmuoreka LIOK

87 Hepmmetp mroroyrompitika https://m.edsoo.ru/f2a29eb0
88 [lepumerp MHOTOYTONBHUKA
89 [Tnomane purypst
90 [Tnomane purypst
01 Dopmynbl IepEMETpa U IIIOMAAN
MPSIMOYT OJIbHUKA
92 dopmybl epuMeTpa U IUI0MAAN
MPSIMOYT OJIbHUKA
93 [MpubnmxéaHoe n3MepeHue iomanu Guryp
94 [paktudeckas padora no Teme "Ilnomans bubmmorexa LIOK
Kkpyra" https://m.edsoo.ru/f2a2ae8c
95 KontponbHas pabora o Teme "BripaskeHus
¢ OykBamu. OUTYpHI Ha MJIOCKOCTH"
bubmmorexa [JOK
% Henere smena https://m.edsocI)_.[ ru/f2a2bf6c
bubmmorexa [JOK
o Henere smena https://m.edsoclf ru/f2a2c07a
bubmmnorexa [JOK
% Henre smena https://m.edsoclf ru/f2a2cl7e
99 Momyns dncia, reoMeTpuiecKas bubmmnorexa [JOK
HWHTEpHpETalrs MOAYIIS https://m.edsoo.ru/f2a2c886
100 Momyns dncia, reoMeTpuiecKas Bbubmmorexa [JOK
HWHTEpIpETalrs MOAYIS https://m.edsoo.ru/f2a2ca3e
101 Momyns uncia, reoMeTpuiecKas Bbubmmorexa LJOK
HWHTEpIpETalrs MOAYIS https://m.edsoo.ru/f2a2cba6
102 Mogynb uncna, reoMeTpryecKast
HWHTEPIPETALS MOIYJIS
103 Mogynb uncia, reoMeTpryecKast

HWHTEPIPETALS MOLYJIS
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104

UucnoBble MPOMEXYTKU

105 [TonoxuTenbHbIe U OTPUIIATENBHEIC YKCTIA
106 [TonmoxxuTenpHble U OTPULIATENbHBIE YK CIIA
107 CpaBHEHHE MTOJIOKUTENBHBIX U bubmoreka IJOK
OTpULIATENBHBIX YHCEN https://m.edsoo.ru/f2a2ce30
108 CpaBHEHHE MTOJIOKUTENBHBIX U bubmuoreka IJOK
OTpULIATENBHBIX YHCEN https://m.edsoo.ru/f2a2cf48
109 CpaBHEHHE MTOJIOKUTENBHBIX U
OTPUIIATEIBHBIX YUCET
110 CpaBHEHHE MTOJIOKUTENBHBIX U
OTPUILIATEIBHBIX YUCEI
111 CpaBHEHHE TTOJIOKUTEIBHBIX H
OTPUILIATEIBHBIX YUCET
Apudmerndeckne qelcTBUS C
112 HOJOKUTENBHBIMA U OTPULIATENbHBIMA bubmiorexa LIOK
P https://m.edsoo.ru/f2a2d830
YHUCIIAMA
ApudmMernaeckre JHCTBUS C
113 HOJOKUTENBHBIMA U OTPULIATENbHBIMA bubmiorexa LIOK
P https://m.edsoo.ru/f2a2d984
YHUCIIAMA
ApudmMernaeckre JSHCTBHUS C
114 HOJOKUTENBHBIMA U OTPULIATEIbHBIMA bubnnorexa HOK
p https://m.edsoo.ru/f2a2dab0
YHUCIIAMA
Apudmernyeckne nelcTBUS C
115 HOJOXKUTENBHBIMA U OTPULATEIbHBIMA bubmmorexa LIOK
p https://m.edsoo.ru/f2a2ddee
YHUCIIAMA
Apudmernyeckne nelcTBUS C
116 MOJIOKUTEILHBIMA U OTPUIATEITLHBIMUA bubmorexa LOK
p https://m.edsoo.ru/f2a2defc
YHUCIIAMA
117 Apudmerndeckne nelicTBUS C bubmmorexa LJOK

MOJIOXKUTCIBbHBIMU U OTPULATCIIbHBIMHU

https://m.edsoo.ru/f2a2e384
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YHCJIaMH

118

Apudmernyeckue neicTBUS C
MOJIOKUTENBHBIMU U OTPUIIATEIEHBIMU
YUCIaMHU

bubauoreka LIOK
https://m.edsoo.ru/f2a2e5f0

119

Apudmerndeckue nelcTBUS C
MTOJIOYKUTEIbHBIMHA U OTPHUIIATEIbHBIMU
YUCIIAMHU

bubmauoreka LIOK
https://m.edsoo.ru/f2a2e762

120

Apudmerndeckue nelcTBUS C
MTOJIOYKUTEIIbHBIMHA U OTPHUIIATEIIbHBIMH
YUCIIAMHU

bubauoreka LIOK
https://m.edsoo.ru/f2a2eb90

121

Apudmerndeckne nelcTBUS C
MTOJIOKUTENBHBIMHA 1 OTPHUIIATEbHBIMH
YHUCIaMu

bu6mmoreka IJOK
https://m.edsoo.ru/f2a2ecf8

122

Apudmerndeckne nelcTBUS C
MOJIOKUTENIbHBIMU U OTPULIATEIbHBIMU
quciIaMu

bu6mmoreka IJOK
https://m.edsoo.ru/f2a2ee10

123

ApudmMernaeckre JHCTBUS C
MOJIOKUTELHBIMU M OTPHIIATEITBHBIMA
YrCIaMu

bubmuoreka [IOK
https://m.edsoo.ru/f2a2f248

124

ApudmMernaeckre JSHCTBHUS C
MOJIOKUTELHBIMU M OTPHIATEITBHBIMA
YrCIaMu

125

Apudmernyeckne nelcTBUS C
TIOJIOXKHUTEIBHBIMU M OTPUIATEITbHBIMU
YHCIIAMH

126

Apudmernyeckne nelicTBUS C
TIOJIOXKHUTEIBHBIMH M OTPUIATEIbHBIMU
YHCIIAMH

127

Apudmerndeckne nelicTBUS C
MOJIOKUTEIBHBIMU U OTPHULIATEIbHBIMU
YHCIaMU
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Apudmernyeckue NeHCcTBUS C

128 MOJIOKUTEINBHBIMU U OTPULIATEIEHBIMU
YUCIIAMHU
Apugmernyeckue 1eHCTBUS C
129 MIOJIOKUTENBHBIMU U OTPULIATENIbHBIMU
YUCIIAMU
Apudmernyeckre 1eHCTBUS C
130 MOJIOKUTENFHBIMU M OTPHLIATEITBHBIMA
YUCIIAMHU
bubmuoreka ITOK
131 Pemerne TeKCTOBEIX 327127 https://m.edsocf.I ru/f2a3035a
bubmoreka [IOK
132 Pemmerne TeKCTOBEIX 327127 https://m.edsoclf ru/f2a304c2
bubmoreka [IOK
133 Pemmerne TeKCTOBEIX 327127 https://m.edsoclf ru/f2a305e4
bubmorexa [JOK
134 Pemmerne TeKCTOBEIX 32712 https://m.edsoclf ru/f2a30706
KonTponbsHas pabora mo teMam "BykBeHHbBIE
135 BBIpakeHHsI. [1o10XKUTETEHBIE U
OTpHUIIaTeNbHBIC Yrcia
136 [IpsimoyronpHas cucteMa KOOpIuHAT Ha bubmmoreka LIOK
IJIOCKOCTH https://m.edsoo.ru/f2a30ca6
137 KoopauHathl TOUKH Ha TUIOCKOCTH, Bbubnuoreka IJOK
abcmucca v opJHaTa https://m.edsoo.ru/f2a311d8
bubmmoreka I[JOK
138 CronbuaTsie M KPyTOBBIE AUATPAMMBI https//m.e dSOC])_.[I‘u 12a3178¢
139 [IpakTuyeckas pabora o Teme bubnmorexa LJOK
"[Toctpoenue auarpamm" https://m.edsoo.ru/f2a318ae
Permenre TEKCTOBBIX 337124, COAEPIKAIIUX
140 JaHHBIE, TIPEICTABIICHHBIE B TAOIUIAX U HA

AuarpamMmmax
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Pemrenue TEKCTOBBIX 3a/1a4, COACPKAIIIX

141 JIAaHHBIC, TTPEJCTABJICHHBIC B TAOIMIIAX U HA
JuarpaMmax
IIpssMOyTONBHEBIN HapaienenuIesn, Kyo,
142 HpI/ISMayr nupaMuIa iOH C I/IJ'II/IIf yma u bubmmorexa [JOK
p » THPaMHZd, KORYC, I Ap, ap https://m.edsoo.ru/f2a319c6
chepa
IIpssMOyTONBHEIN HapauIeaenuIesn, Kyo,
143 Hp1/13MayT nupamMuIa iOH C I/IJ'II/IIiI yma u bubmmorexa [JOK
p » [TMPaMIIa, KOHYC, I AP, tap https://m.edsoo.ru/f2a31afc
chepa
bubauoreka LIOK
144 u
300pakeHHe MPOCTPAHCTBEHHBIX (QUTYD https://m.edsoo.ru/f2a3206a
145 N3obpaxeHne npocTpaHCTBEHHBIX QUTYP
146 IIpumepsl pa3BEPTOK MHOIOTPAHHUKOB,
IUJINH]IPA U KOHyCa
147 [IpakTudeckas padora o teme "Co3nanue bubmorexa [JOK
MojieNel IPOCTPaHCTBEHHBIX Guryp" https://m.edsoo.ru/f2a3252e
148 [Toustre 00bEMa; SAMHUIIBI H3MEPCHHUS bubnuoreka ITOK
o0BéMa https://m.edsoo.ru/f2a321c8
O06BEM IPAMOYTONBHOTO TTapauieNenunesa, bubmmoreka LIOK
149 .
KyOa, GpopMyisl 00bEMa https://m.edsoo.ru/f2a3234e
150 O0BEM IPSAMOYTOIBHOTO TTapaieenumnea,
Ky0a, hopmynsr 06BEMa
IToBTOpEHKE OCHOBHBIX MOHSATUNA U METOJ OB
151 KypcoB 5 1 6 KjaccoB, 00001eHIE U bubmorera [JOK
P > H https://m.edsoo.ru/f2a328f8
CHCTEMATHU3aIUs 3HAHHI
IToBTOpEHKE OCHOBHBIX MOHSATUNA U METOJ OB
152 KypcoB 5 1 6 KJ1accoB, 00001eHIE U bubmorexa HOK
yp s B https://m.edsoo.ru/f2a32a9c
CHCTEMATHU3aIUs 3HAHHH
153 [ToBTOpEHKE OCHOBHBIX MOHSATUNA U METOJOB bubmmorexa LJOK

KYpCOB 5 1 6 KIIacCOB, 00001IIeHIE U

https://m.edsoo.ru/f2a32bd2
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CUCTeéMaTu3anus 3HAHMI

HOBTOpeHI/Ie OCHOBHBIX IIOHATHI U MECTOA0B

bubauoreka LIOK
154 KypcOB 5 1 6 KJ1accoB, 0000IIeHNE U
P o o https://m.edsoo.ru/f2a3312c
cucremMarusalusia 3HaHU
IToBTOpEHHE OCHOBHBIX MOHATUI U METOJ 0B
155 KypcoB 5 1 6 Ki1accoB, 0000IIEHHE U bubmorexa [JOK
P » OO0 https://m.edso00.ru/f2a33352
cucreMarusalda 3HaHU N
IToBTOpEHHE OCHOBHBIX MOHATHUI U METOJI0B
156 KypcoB 5 1 6 Ki1accoB, 0000IIEHNE U bubmorexa [IOK
P » OO0 https://m.edso00.ru/f2a33596
cucreMarusalida 3HaHU N
IToBTOpEHHE OCHOBHBIX MOHATHUI U METOJIOB
157 KypcoB 5 1 6 Ki1accoB, 00001IeHne 1 bubmorexa HOK
P S B https://m.edso00.ru/f2a33780
cucreMarusalda 3HaHU N
IToBTOpEHHE OCHOBHBIX MOHATHUI U METOJI0B
158 KYpCoOB 5 1 6 KJ1accoB, 0000IIeHHE U bubnnorexa HOK
P s https://m.edsoo.ru/f2a338b6
cHCTEMaTH3alys 3HAHUH
IToBTOpEHHE OCHOBHBIX MOHATHUM U METOJI0B
159 KYpCOB 5 1 6 Ki1accoB, 0000IIeHNE U bubmorexa LHOK
yp e https://m.edsoo.ru/f2a339ce
cACTEMaTH3alys 3HAHUH
IToBTOpEHHE OCHOBHBIX MOHATHUM U METOJI0B
160 KypcoB 5 1 6 Ki1accoB, 0000IIEHHE U bubmorexa LOK
yp e https://m.edsoo.ru/f2a33ad2
cACTEMaTH3alys 3HAHUH
IToBTOpEHKE OCHOBHBIX MOHSATUNA U METOJOB
161 KypcoB 5 1 6 Ki1accoB, 00001IeHNne 1 bubmorexa LOK
P > H https://m.edsoo.ru/f2a33bd6
CACTEMAaTH3alrs 3HAHUH
IToBTOpEHKE OCHOBHBIX MOHSATUNA U METOJOB
162 KypcoB 5 1 6 Ki1accoB, 00001IeHNE U Eubmiorexa IIOK
P > https://m.edsoo.ru/f2a33f46
CACTEMAaTH3alrs 3HAHUN
IToBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB
bubmmoreka LIOK
163 KYpCOB 5 1 6 KIIacCOB, 00001IIeHIE U

CcuCTreéMaTu3anus 3HAHMI

https://m.edsoo.ru/f2a340b8



https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8

HOBTOpeHI/Ie OCHOBHBIX ITIOHATHI U MECTOA0B

bubmuoreka LIOK
164 1
0 Kypeos 5 1 6 kaccos, 0Goduienne u https://m.eds00.ru/f2a3420c
cucremMaruialnusa 3HaHU N
IToBTOpEHHE OCHOBHBIX MOHATHUI U METOJ0B
165 KypcoB 5 1 6 Ki1accoB, 0000IIEHHE U 1 Bubmaorexa LIOK
P e - https://m.edsoo.ru/f2a3432e
cucremMarusalusda 3HaHU N
IToBTOpEHHE OCHOBHBIX MOHATHUI U METOJI0B
166 KypcoB 5 1 6 Ki1accoB, 0000IIEHNE U 1 Bubmaorexa LIOK
P s - https://m.edsoo.ru/f2a34478
cucreMaruialda 3HaHU N
167 Hrorosasi KoHTpoJibHasE paboTa 1
IToBTOpEHHE OCHOBHBIX MOHATHUI U METOJIOB
168 KypcoB 5 1 6 Kj1accoB, 00001IeHNnE U 1 Bubmiorexa TIOK
P s - https://m.edsoo.ru/f2a3482e
cucreMarusalda 3HaHU N
IToBTOpEHHE OCHOBHBIX MOHATHUI U METOJI0B
169 KYpCoOB 5 1 6 KJ1accoB, 0000IIeHHE U 1 Bubmiorexa TIOK
P s https://m.edsoo.ru/f2a34950
cHCTEMaTH3alys 3HAHUH
IToBTOpEHHE OCHOBHBIX MOHATHUM U METOJI0B
170 KYpCOB 5 1 6 Kj1accoB, 0000IeHHE U 1 Brbmmorexa [JOK
P s - https://m.edsoo.ru/f2a34d2e
cACTEMaTH3alys 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170



https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a3482e
https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34d2e




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Maremartuka, 5 kimace/ Mepsnsik A.T., [lononckwii B.B., SIkup M.C.; non penakiueit
[Toponsckoro B.E., O01iecTBO ¢ orpaHMYeHHON OTBETCTBEHHOCTbIO M3narenbckuii neHTp
«BEHTAHA-I'PA®»; Axunonepsoe obmectso «M3narenscrBo «lIpocserienne»

* Maremaruka, 6 knacc/ Mepamsik A.T'., [ononckuii B.b., Slkup M.C.; non penakiuei
[Toponsckoro B.E., O01iecTBO ¢ orpaHMYeHHON OTBETCTBEHHOCTHIO M3naTenbckuii neHTp

«BEHTAHA-T'PA®»; Akunonepnoe obmiectBo «M3aarenbctBo «IIpocremnienue»

METOANYECKHUE MATEPUAJIBI V1A YUUTEJIA
Maremaruka: 5 knacc: metonudeckoe nocooue / A.I'.Mepansk, B.b.ITononckuit, M.C. Sxup. -

M.: Benrana-I'pad
Maremaruka: 6 knacc: metonuueckoe nocooue / A.I'. Mep3nsik, B.b. [Tomonckuii, M.C. SAxup.

— M.: Benrana-I'pad, 2014.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
HNuTepHeT-pecypcebl:

http://metodsovet.moy.su/, http://zavuch.info/, http://nsportal.ru,

www.festival. 1september.ru u ap.

https://uchi.ru/

https://resh.edu.ru/






MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MunucrepcTBo o0pazoBanusi 1 Hayku Pecny0uauku Jarecran

MP "ByiiHakckuii paiion"

MKOY "Jlypaurunckas COLI"

PABOYASI IPOTPAMMA
(ID 974756)

YueOHOro Kypca «AJiredopa»
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Byiinakckuii paiion, c.Jlypanrn 2023



HOACHUTEJIBHAS 3AIINCKA

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMAaHHUTApPHOTI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHON JKH3HH.
Pa3Butne y oOywarouuxcs Hay4yHbIX IPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpakKeHUS MATEeMAaTHYEeCKOM HAyKOW SBJICHUH U
MPOIIECCOB B TPUPOJEC M OOLIECTBE, POJIM MATeMaTHYECKOTO0 MOJETHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB
MBIIUICHUS, HEOOXOAUMBIX JI aJalTallid B COBPEMEHHOM LH(poBoM olmiecTBe. N3ydueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHS HAOII0aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBLIBaTL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$I: OHM HCIOJIB3YIOT JIOCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W AaHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JIESTEIBHOCTH
o0OyJaromuxcs, TMOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peaiu3aren
ACATCIIBHOCTHOI'O MPpUHIWIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueGHOro Kypca «AnreOpa» Aias OCHOBHOTO OOILEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BBIUMCIICHUS», «AJNTreOpandecKkue BBIPAKCHUD», «YpaBHEHHS W HEpaBEHCTBaA», «DyHKIHUM.
Kaxias u3 3THX coAepKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHUH TPEX JIeT
U3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMHU €T0 JIMHUSAMH. B Xo1e nzydenus y4eOHOTO Kypca
00y4aroImuMcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 9THM B IporpaMmy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MAaTeMaTHYecKOro oOpa3oBaHUs WU
CMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
s3bika. ConiepKaTebHON U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Ajredpay sSBIsieTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conmepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)KUT OCHOBOH JUIsl JalIbHEHIIETO
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKKE MPUOOPETCHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX JUIs MMOBCEIHCBHOW XHM3HH. Pa3BUTHE MOHATHS O YHMCIEC HAa YPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHUH O ICHCTBUTEIHHOM YHMCIIC. 3aBEPIICHUE OCBOCHUS YUCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHUIo.

Conepkanue JBYX aireOpanuecKuX JIMHUH — «AlreOpandyeckue BBIPRKCHUSD» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOYdYarOIIUXCS
MaTeMaTH4ecKoro ammapara, HeoOXOJMMOTO Ui pEIICHHs 3a1ad MaTeMaTHKH, CMEXKHBIX
NPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHuUs
y4eOHBIN ~ Marepuan TPYNNHPYETCS  BOKPYr  pAallMOHAIBHBIX  BBIpaXEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTHKU Kak SI3bIKa JIIsl TOCTPOCHUSI MaTeMaTHYECKUX MOJEJeH,
OTIMCaHUS TPOIIECCOB U SIBICHUH peabHOro MUpa. B 3amaum oOydeHus anredpe BXOAAT TaKKe
najbHeHIee pPa3BUTHE AaJTOPUTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(GOPMATUKH, ¥ OBJAJCHUE HaBBIKAMH JEAYKTHBHBIX DPAaCCYKICHUM.



[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS, CIIOCOOHOCTEH K
MaTEeMaTHYeCKOMY TBOPYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HaHUH 0 QYHKIMAX KaK BaXHEHIIIEH MaTeMaTUYECKON MOJICH JJIsi OTIUCAHUS
U HCCIEN0BAaHUS Pa3HOOOpa3HBIX INPOIIECCOB M SBJICHUI B mpupoje u obmiectse. M3ydyeHue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCSA YMEHHS HCIIOJIb30BaTh pPa3judHbIC
BBIPA3UTEIIbHBIC CPEJICTBA SI3bIKA MATEMAaTHKH — CIIOBECHBIC, CHMBOJIMYCCKHE, Tpaduyueckue,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE MIPEICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTUU [HBHIN3AIIUN
Y KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIA BKIIFOUAET CIIEAYIONINE OCHOBHBIC Pa3felibl CoJepKaHus: «UHciaa W BBIYUCICHHSY,
«Anredpanyeckue BEIPAKECHUs, «YPAaBHEHUS U HEPABEHCTBA», « DyHKITUN.

Ha u3yuenne yueOHOTO Kypca «Anrebpa» B 7 kinacce otBoautcs 102 uaca (3 uaca B
HEJIEIIO)



COJAEP/KAHUE OBYYEHUA
7 KJIIACC

Ymucna v BbIYUCICHUS

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEpPeXoj] OT OAHOM Qopmbl 3amucu apodei k apyroil. IloHATHE palMOHAIBHOTO 4YHCIA, 3aIUCh,
CpaBHEHME, YNOPAJIOYMBAHME PALMOHAIBHBIX uucel. Apudmernyeckue IEHCTBUS C palMOHAIbHBIMM 4YHciaamMu. PemieHue 3amay U3 peanbHOR
MPaKTUKHU HA YaCTH, HA ApOOH.

CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeleleHHe, MpeoOpa3oBaHUE BHIPAKEHUH Ha OCHOBE ONpENENICHHUs, 3alUCh OOJIBIIMX YHCEN.
[IpouieHThI, 3anKch NPOIEHTOB B BUAE ApoOUW U IpoOM B BHJIE MPOLIEHTOB. Tpu OCHOBHBIE 3aJayd Ha MPOLIEHTHI, PEIICHHE 3a/ad U3 pealbHOI
MIPaKTUKH.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOKUTENN HAaTYpaJbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTOPLHUOHAIBHOCTH.

Anredpanyeckue BbIpasKeHU s

IlepemeHHBIE, YHCIOBOE 3HAYCHHUE BBIPAXKCHUA C NMEPEMEHHOM. J[OIyCTHMMBIE 3HA4YeHUs NEepeMEHHBIX. [IpencraBicHUE 3aBUCUMOCTH MEXAY
BEJIMYMHAMHU B Buje Gopmyisl. Berancienus no ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BbIPAXKEHUH, TOXKIECTBEHHO PABHBIE BBIPAKEHMSI, TpaBUiIa
peoOpa3oBaHus CyMM U IPOU3BEACHUH, TPaBUiIa PACKPBITUS CKOOOK U IPUBEACHUS IOJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10KA3aTEIIEM.

OpHowieHbl U1 MHOTOWIEHBI. CTeneHb MHOrowIieHa. Clio)KkeHue, BBIYUTaHUE, YMHOKEHHE MHOTOWICHOB. DOpMyIIbl COKpPAIIEHHOTO YMHOKEHUS:
KBaJpaT CyMMBI U KBaJpaT pa3HOCTH. PopMyna pa3HOCTH KBaApaToB. Pa3nokeHre MHOTOYJICHOB Ha MHOKUTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUsI, IPaBUiIa IPeoOpa30BaHUsl ypaBHEHUS, pABHOCHWIIBHOCTb YpaBHEHUIA.

JIuneliHOe ypaBHEHUE C OJIHOM NEPEMEHHOM, YHCI0 KOPHEN JIMHEHHOIO YPaBHEHMsI, PEILICHUE JTUHEUHBIX ypaBHEeHUH. CoCTaBlIeHUE YpaBHEHUN
110 YCJIOBHUIO 3a/1a4yi. PelieHre TeKCTOBBIX 3a7jau ¢ IIOMOIIBIO YPaBHEHUM.

JIuHeliHOe ypaBHEHHE C JBYMs IlepeMeHHBbIMU U ero rpaduk. Cucrema JIByX JUHEWHBIX YpaBHEHUH ¢ AByMs nepeMeHHbIMU. Pelienue cucrem
ypaBHEHUH criocoOOM MoACTaHOBKU. [IprMeph! peleHus TEKCTOBBIX 33J1ay C MOMOIIBIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha npssMoid. Yucnosble MpoMexyTku. PaccTossHue MeX Iy AByMsl TOUKaMH KOOPIUHATHON IIPSIMOM.



[IpsimoyronpHast cucrema koopausar, ocu Ox u Oy. AGcmycca 1 opuHaTa TOYKH Ha KOOPIAMHATHOM TuiockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX
¢dopmymnamu. Utenue rpadukoB peanbHbIX 3aBucHMOocTei. llonstie ¢ynkmun. ['padux Qynkumm. CpoiictBa ¢yHkuwmii. Jluneinas ¢yHkius, e
rpaduk. I'paduk pyukuun y = |X|. ['padudeckoe peiieHre TMHEHHBIX YPABHEHUH M CUCTEM JIMHEHHBIX YPaBHCHH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE Pe3yJIbTATBI OCBOCHUS TPOTrPaMMBbI YIeOHOTO Kypca «Anredpay XapaKTepu3yrTCs:

1) narpuoTn4yeckoe BOCIIUTAHUE:

MPOSIBIIEGHUEM HHTEpeca K MPOILIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHK{, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHSIM POCCHUMCKHX
MaTeMaTHUKOB M POCCUIMCKON MaTeMaTHUYeCKOM IKOJIbI, K MCIIOJIb30BAaHUIO ATUX JOCTH)KEHUHN B APYrUX HayKax U MPHUKIATHBIX cepax;

2) rpasKIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEM TpaKAaHWHA W pealu3ald €ro IpaB, MPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBax
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MNPOLEAYp TIpakIaHCKOTro oOimiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYKJICHHIO 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUH HayKH, OCO3HAHHUEM Ba)KHOCTH MOPAIbHO-3TUYECKUX
MIPUHIIUIIOB B JIESITEILHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW HA AaKTUBHOE YYacTHE B pEIICHUM MPAKTUYECKUX 3a/lad MaTeMaTU4YecKOW HaIlpaBICHHOCTH, OCO3HAaHMEM Ba)KHOCTHU
MaTeMaTH4eCKOro 00pa30BaHus Ha MPOTSHKEHUH BCEH KU3HU [UIsl YCHEIIHON MPpodecCHoHabHOM AeITeIbHOCTU U PA3BUTHEM HEOOXOTUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHAMBHUIYATbHON TpPAaeKTOpUU OOpa3oBaHMsS M KU3HEHHBIX IUIAHOB C Y4YETOM IJMYHBIX HHTEPECOB U
00IIeCTBEHHBIX IOTPEOHOCTEH;

4) acTeTn4YecKoe BOCIIUTAHME:

CIOCOOHOCTBIO K AMOILIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSTHIO MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEHICHHH, PacCyKICHHH, YMEHHIO
BHUJIETh MaTEMaTHYE€CKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMSL:



OpHEHTAIe B JIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX IIPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS 4YEIOBEKa,
IpUPObI U O0IEeCTBA, TOHUMAHUEM MAaTEMaTH4YECKONM HayKH Kak c(epbl YeJIOBEYECKOHN IESITENbHOCTH, JTAloOB €€ Pa3BUTHS U 3HAUUMOCTU IS
pa3BUTHS LMBWINM3ALMUM, OBJIAJECHUEM SI3BIKOM MAaT€MaTUKU M MaTeMaTU4YeCKON KYJIbTypOH Kak CpEeACTBOM IIO3HAHHUS MHpA, OBIIAJICHUEM
MIPOCTEMIINMH HABBIKAMU UCCIIEN0BATEIBCKON IEATEIbHOCTH;

6) dpuznueckoe BocninTanue, GopMupoBaHHe KYJbTYPhI 310POBbSI H SIMOLMOHAJIBLHOI0 0JIArONOTYYH s :

TOTOBHOCTHIO NMPUMEHATh MaTeMaTHUECKHWE 3HAHWS B MHTEpecax CBOETrO 3/I0POBbs, BEJIEHUS 3/I0pOBOro 00Opas3a >KHU3HMU (310pOBOE MHTAHUE,
cOaaHCUPOBAHHBIN PEXKUM 3aHITHI U OT/AbIXA, PEryaspHas pU3ndecKkasi akTUBHOCTb), C(OOPMHUPOBAHHOCTHIO HaBbIKa pedekcuu, IpU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOr'o K€ MpaBa JAPYyroro 4yejaoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpHEHTallle Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHWM JUIs pelieHus 3a7ad B 00JIaCTU COXPaHHOCTH OKpYXarollel cpenbl, MIIaHUPOBAaHUS
MOCTYIKOB U OLIEHKU WX BO3MOKHBIX MOCIEICTBUM I OKpYXKAlOIIel cpefibl, 0CO3HAHUEM II00aIbHOTO XapaKkTepa SKOJIOTHYECKUX MPOoOiIeM U MyTe
WX pEIlICHNUS;

8) ajanTanms K M3MEHAIOIUMCS YCI0OBUAM COLMAJIBHOM M IPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSX HEONPEACIEHHOCTH, MTOBBIIIEHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO ACATEIbHOCTD,
B TOM YHCJIE YMEHHUE YUUTHCS Y IPYTUX JIOAEH, IpUOOpeTaTh B COBMECTHOM J€ATEIbHOCTH HOBBIE 3HaHUS, HABBIKU U KOMIIETEHIIMH U3 OIIBITA APYTHUX;

HE00XOAUMOCTBIO B (JOPMHUPOBAHUY HOBBIX 3HAHUM, B TOM 4uciie GOPMYIUpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSX, B TOM
qucJIe paHee HEU3BECTHBIX, 0CO3HABATh 1€(UIIUTEI COOCTBEHHBIX 3HAaHUI U KOMIIETEHTHOCTEH, IJITAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYALIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK BBI30B, TPEOYIOLIUII KOHTPMEp, KOPPEKTUPOBATh
IIPUHUMAEMbIE peIleHHs U AeHCTBU, (GOPMYIMPOBATh U OLEHUBATH PUCKU U NOCIEACTBUS, (GOPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBbIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBUSA

Ba3oBble JJornueckue JqeicTBUA:
® BBIABIATE U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB, TMOHATUH, OTHOILIEHUN MEXIy MOHSATHIMH,
dbopMynupoBaTh OMNpeneieHHs] TMOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KIAaCCHU(HUKAIMU, OCHOBAaHHUS g 0000mIeHus u
CpPaBHEHUS, KPUTEPUU TIPOBOTUMOTO aHAJIM3a;
® BOCIPHHHMATH, (GOPMYIUPOBATH W MPEOOPA30OBBIBATH CYXKICHUS: YTBEPAWUTEIbHBIE M OTpUIIATEIbHbIE, €IUHUYHBIC, YaCTHBIE W OOIIue,
YCIIOBHBIE;



BBISIBJISITh MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MPOTHBOpeuMss B (pakTax, MAHHBIX, HAOIIOACHUSX M YTBEPKACHUSX,
npeaiaraTb KpUTEpUN AJIsl BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUMIL;

JIeJIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JETYKTUBHBIX U MHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa3duparb J0Ka3aTenbCcTBA MATEMAaTHYECKUX YTBEPXKICHHWH (TMpsSMBIE W OT TMPOTUBHOTO), TMPOBOAMUTH CAMOCTOSITENBHO HECIOKHBIE
JI0Ka3aTeNbCTBA MaTeMaTU4YeCKUX (DaKTOB, BbICTpaMBaTh apryMEHTAIMIO, IPHUBOJUTh NPUMEPHl U KOHTPIPHUMEPHI, OOOCHOBHIBAThH
cOOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh croco0 penieHus yueOHOW 3agaun (CpaBHHMBAaTh HECKOJIBKO BApHAHTOB pELICHMs, BbIOMpaTh HamOoJjee MOAXOMAUIUM ¢ y4éToM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble nuccienoBarebCKHe AeiCTBHS.

HCIOJIb30BAaTh BOINPOCHI KakK MCCIEA0BATEIbCKUI HMHCTPYMEHT IMO3HaHUs, (HOPMYJIHPOBATh BOMPOCHL, (QUKCHUPYIOIIME MPOTUBOPEUHE,
mpo0IeMy, CaMOCTOSTEIFHO YCTaHABIMBATh HICKOMOE U JIaHHOE, (DOPMHPOBATh TUIIOTE3Y, ApPTYMEHTHPOBAThH CBOKO IMO3HIINI0, MHEHUE;
MPOBOJMTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IIIaHY HECJIOKHBIA JKCIICPUMEHT, HEOOJBIIOE HWCCIICIOBAHUE 110 yCTaHOBJICHHIO
0COOEHHOCTEH MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEX Ty COOOM;

CaMOCTOSITCIIBHO (pOPMYITHPOBATH OOOOIICHHWS W BBIBOJBI IO pe3yiabTaTaM IPOBEAEHHOTO HAOIOJICHUS, WCCICIOBAHUS, OICHUBATH
JOCTOBEPHOCTH TOJIYICHHBIX PE3YJIbTATOB, BBIBOJOB U 000OIICHHIA,

MIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MIPOIIECCa, a TAKXKE BBIABUTATH MPEIIOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISIT HEIOCTATOYHOCTH U U30BITOYHOCTH MH(POPMAIMH, JTAHHBIX, HEOOXOIUMBIX JJIsl PEIICHUS 3aJa4u;
BBIOMpATh, AHATTU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIMIO PA3IUYHBIX BUJIOB U (DOPM MpEACTABICHUS;

BBIOMpaTh (popMy mpencTaBicHHs WHGOPMAIMU U WUTIOCTPUPOBATH PEIIacMble 3aJadyd CXEMaMH, JUarpaMMaMH, WHOW IpauKod M HX
KOMOMHALMSMU;

OIICHUBATh HAAEKHOCTh I/IHq)OpMaI_II/II/I 10 KpUTCPUAM, IMPEIIOKCHHBIM YUHUTCIICM UJIU Cq)OpMYHHpOBaHHLIM CaMOCTOATCIIbHO.

KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

BOCIPUHMMATh U (OPMYJIUPOBATH CYXJIEHHS B COOTBETCTBUHU C YCIOBUSAMH M LEISAMH OOLIEHUs, CHO, TOUHO, T'PAMOTHO BBIPaXXaTh CBOIO
TOYKY 3p€HHs B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS MO XOAY PEIIeHUs 3a/1a4l, KOMMEHTHPOBATh NOJIY4YE€HHBIN pPe3ylbTaT;

B X0J1e 00CYX/IeHUs 3aJlaBaTh BOIPOCHI 10 CYIIECTBY 00CYX/1aeMOM TeMbl, MpoOIeMbl, pelaeMoii 3a7auk, BbICKa3bIBaTh UJEHU, HalleJICHHbIE
Ha TIOMCK PELICHMs, CONOCTaBJIATh CBOM CYXKICHUS C CYXACHUSIMH JIPYTHX YYaCTHUKOB JAMaiora, oOHapyXMBaTh pa3iMyhe U CXOJACTBO
MO3UIMMH, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOIIACHs, CBOU BO3PAKECHHUS;

NPEJCTABIATh Pe3yabTAaThl PEIICHUs 3aJa4M, SKCIEPUMEHTA, UCCIEI0BaHMs, MPOEKTa, CAMOCTOSITENBHO BBIOMPATh (POPMAT BBICTYIUICHUS C
y4€TOM 3a71a4 MPEe3eHTALUN U 0COOEHHOCTEH ayTUTOPHH;



® TIOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHUBHUIYaTbHON paOOTHI PU peIIeHUH YyueOHBIX MaTEMaTHYECKHX 33/1a4;
® TIPUHUMATb LEJIb COBMECTHON JEATEIBHOCTH, IUIAHMPOBATH OPraHU3aIMI0 COBMECTHOM pabOoThI, paclipeiesiiTh BUIbI paboT, TOTOBAPHBATHCH,
o0CyKIaTh MpoIiece U pe3ynbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JTFO/ICH;
® yY4acTBOBAaTh B IPYMIIOBBIX opMax paboTsl (00CykaeHHs, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YacTh PaOOTHI
¥ KOOPAWHHUPOBATH CBOM JICWCTBUS C IPYTMMHU YICHAMHU KOMaHJbBI, OI[CHWBATh KA4eCTBO CBOETO BKJIAJa B OOIMIMK MPOAYKT IO KPHUTEPHUSIM,
c(OpMYyIUPOBAHHBIM Y4aCTHUKAMU B3aUMOJICHCTBUSI.
PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE TeiicTBUSA
Camoopranu3anusi:
® CaMOCTOATEIbHO COCTaBIIATH IUIAH, aJTOPUTM pELIEeHUs 3agauyd (WM €ro 4acThb), BbIOMpaTh CIOCOO peleHUs ¢ Y4ETOM HMEIOUIUXCs
pecypcoB U cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApHAHTHI PELICHHUH ¢ Y4ETOM HOBOM MH(OpMaLIUK.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEIEKT:
e BJIAJIETh CIIOCOOAMU CAMOITPOBEPKU, CAMOKOHTPOJIS MpoIiecca U pe3ysibTaTa peluieH!sl MaTeMaTu4ecKol 3a1a4u;
® [pPEIBUAETh TPYAHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTh IIPH DPELICHUU 3a/lauld, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENBCTB, HAlAEHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;
® OIICHUBATh COOTBETCTBHE PE3YJIbTATA JEATEIbHOCTH TOCTABICHHOM LIENH U YCIOBUAM, OOBSACHITH IPUYMHBI JOCTH)KEHUS WJIM HEJJOCTHXKEHUS
LIeJI, HAXOJUTh OLIMOKY, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xonIty 00yueHus B 7 Kj1acce 00yJaronuics MOIyIUT CICIYIONIUE TPEIMETHBIC PE3YJIbTAThI:

Yuciia ¥ BBIYHCJIEHAS

BrInosiHATh, coyeTast yCcTHbIE U MUCbMEHHBIE TPUEMBI, apu(MeTHUYeCKHe ISHCTBUS C PAlUOHATLHBIMU YHCIIAMHU.

HaxonuTh 3Ha4eHHWS YMCIOBBIX BBIPAXEHUH, MPUMEHITh Pa3HOOOpa3HbIC CIIOCOOBI M MPUEMBI BBIYMCICHUS 3HAYECHUU APOOHBIX BBIPAYKECHHUU,
coJiepXKaliux OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexonuTes OT oAHOW (OPMBI 3amUCH uucen K Jpyrod (mpeoOpa3oBbIBaTh JECATHYHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECSITUYHYIO, B YaCTHOCTU B OECKOHEUHYIO IECSITHUHYIO IpOOB).

CpaBHMBATh U YIOPSAAOYMBATH PALIMOHATIBHBIE YUCIA.

OxpyryaTh ynca.

BBINOMHATE NPUKHUAKY U OLIEHKY PE3YJIbTaTa BBIYMCICHUM, OLIEHKY 3HAYEHUN YMCIOBBIX BBIPQKEHHI. BBINOIHATH NEHCTBUSA CO CTENEHSIMU C
HaTypaJbHBIMU MMOKA3aTEISIMHU.



[IpuMeHATHh NpU3HAKK JEIMMOCTH, PA3JIOKEHUE HA MHOKATEIIN HATypaJIbHBIX YHCEIL.

Pemrate npakTUKO-OPMEHTHPOBAHHBIE 3a/Ja4yd, CBS3AHHBICE C OTHOLIEHUWEM BEJIHMYMH, IPONOPLHUOHAIBHOCTBIO BEJIMYMH, IPOLEHTaMHU,
MHTEPIPETHUPOBATH PE3YNIHTATHI PEHICHHUS 33124 ¢ YIETOM OTpaHHUYCHHIA, CBI3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHs

Hcnonp3oBath anredpandeckyto TEpMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIPOLIECCE OCBOCHMS yueOHOTO MaTepHuaia.

Haxonuth 3HaueHns OyKBEHHBIX BBIPAKEHUH MPU 3aJaHHBIX 3HAUEHUSAX EPEMEHHBIX.

BoinosiHATE IpeoOpa3zoBaHus 1EJI0T0 BRIPAKEHNS B MHOTOWIEH ITPUBEIEHNUEM MOJJOOHBIX ClIaraeéMblX, PACKPBHITUEM CKOOOK.

BbINoJIHATE YMHOKEHHE O/IHOYJIEHA HA MHOTOYJIEH U MHOTOYJIEeHa HA MHOTOYJIEH, IPUMEHATh (POPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3aoKeHWE MHOTOWICHOB HAa MHOXHUTENN C TIOMOIIbIO BBIHECEHUS 32 CKOOKM OOIEro MHOKUTENS, IPYNIHUPOBKU ClIaraeMsiXx,
pUMeHEeHHsI (POPMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpumensTs npeoOpa3zoBaHKsl MHOTOWICHOB /ISl PELICHUS Pa3IMYHbIX 3a/1a4 U3 MAaTEMaTUKU, CMEKHBIX IPEIMETOB, U3 pealbHOM MPaKTUKH.

Hcnonb30BaTh CBOICTBA cTENEHEN ¢ HaTypallbHBIMU MOKAa3aTeISIMU JUIs TPEe0Opa30BaHUs BHIPAKEHUI.

YpaBHeHHUsI U HEPABEHCTBA

Pemars nuHENHBIE ypaBHEHHUS C OJHOM IIEPEMEHHOW, NPUMEHsA INpaBHjla IEpexojJa OT HCXOAHOIO YPAaBHEHMS K PAaBHOCHUIBHOMY €MY.
IIpoBepATh, ABISAETCA JIM YACIO KOPHEM ypaBHEHHUS.

[TpumMensTh rpaduyeckre METO bl PU PEIICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.

ITonGupath npuMepsl Map YUCe, ABIAIOLIMXCS PELICHHEM JIMHEHHOTO YPaBHEHUS C IBYMS IIEPEMEHHBIMH.

CtpouTh B KOOPJAMHATHOM IUIOCKOCTH IpauK JMHEHHOro ypaBHEHHUS C JByMs NEPEMEHHBIMH, IOJIb3yACh I'pa)MKOM, MPUBOAUTH IPUMEPHI
pELIECHNs ypaBHEHUS.

Pemate cucremsl AByX JIMHEHHBIX YPAaBHEHUH C IByMs [IE€PEMEHHBIMH, B TOM YHCJE IpadUuecKy.

CocraBisaTh ¥ pemiarth JIMHEHHOE YPAaBHEHUE WJIM CHCTEMY JIMHEWHBIX YPAaBHEHUU IIO YCJIOBMIO 3aJaud, UHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yM MOJIY4YECHHBIN pe3ynbTar.

DyHKUUH

N3006paxaTh Ha KOOPAMHATHOM MPSAMOM TOUKH, COOTBETCTBYIOILIME 33aJJAHHBIM KOOPJMHATAM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3alIMChIBATh YHCIOBbIE
IIPOMEKYTKU Ha aNre0pandyeckoMm si3bIKe.

OTMmeuath B KOOPAWHATHOM MJIOCKOCTH TOYKH 0 33/IaHHBIM KOOPAWHATaM, CTPOUTh rpaduku TuHeHHbIX QyHKIui. CTponuTh rpaduk GyHkumuu y
= |x].

OnuceIBaTh ¢ MOMOIIBIO (PYHKIMN N3BECTHBIE 3aBUCUMOCTH MEX/1y BETMUMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE, 1IeHa, KOJTUYECTBO, CTOUMOCTD,
MIPOU3BOIUTEIIBHOCTD, BpeMs, 00bEM pabOoThI.

HaxonuTh 3HaueHne QyHKINU MO 3HAYEHHUIO €€ apryMeHTa.



[Torumarh Tpadudeckuii crnocod TPEICTaBICHHUS M aHAIM3a WHGOPMAIUHU, W3BIEKATh M WHTEPIPETUPOBATh MHGPOPMAIUI0 H3 TpaduKoB
peaNbHBIX MTPOLECCOB M 3aBUCUMOCTEN.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
pecypcbl
1 Yucna u BeauCieHUs. ParnonanbpHbIe o5 1 bu6moreka [IOK
qucna https://m.edso0.ru/7f415b90
bubmmoreka [JOK
2 AJIreOpANHECKHC BLPAKCHIA 27 1 https://m.edsoo.ru/7f415b90
bu6moreka [IOK
3 ¥/PaBHCHHS H HEPABCHCTBA 20 1 https://m.edsoo.ru/7f415b90
bu6moreka [IOK
4 Koopunarst u rpadukit. Pymkuyi 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
5 I1 000 6 1
OBTOPEHHE I 0D0DIEtHE https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero 6 5 u3yyeHusi | oOpa3zoBaTe/ibHbIE
a0doThI a0doThl
P P pecypcsbl
1 [ToHsiTHE panMOHAIBFHOTO YHCIIa 1
5 Apudmernueckue AeHCTBUS C 1
paloHaIbHBIMU YU CIIAMU
3 Apubmernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
4 ApudmMernueckue TeHCTBUS C 1
paloHaIbHBIMU YU CIIAMU
5 ApudmMernueckue TeHCTBUS C 1
paloHaIbHBIMU YU CIIAMU
5 ApubdmMeTnueckue TeHCTBUS C 1
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsaouuBaHue 1
paIMOHaTIBbHBIX YHCE
8 CpaBHeHue, ynopsjounBaHue 1
palMOHANbHBIX YHCEIl
9 CpaBHeHue, ynopsjounBaHue 1
palMOHANbHBIX YHCEIl




bu6mmorexa [{OK

10 CreneHs ¢ HATYPAJIILHBIM TT0Ka3aTeIeM
yp https://m.edsoo.ru/7f4211de
bu6mmorexa [{OK
11 CreneHb ¢ HaTypalbHBIM [TOKA3aTEIEM
https://m.edsoo.ru/7f421382
bubmmoreka [{OK
12 CreneHb ¢ HaTypalbHBIM [TOKa3aTeIEM
https://m.edsoo.ru/7f42154e
13 CreneHs ¢ HATYPAJIILHBIM TT0Ka3aTeIeM bubmmorexa [TOK
M https://m.edsoo.ru/7f4218be
14 CreneHp ¢ HATYpPAJIBHBIM [TOKA3aTEIEM
15 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOIICHTHI U3 PEaTbHOU MPAKTHKU
16 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOLEHTHI U3 PEATbHON MPAKTHKU
17 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOLEHTHI U3 PEATHbHON MPAKTUKH
18 Pemrenne ocHOBHBIX 3a/1a4 Ha ApOOH,
MPOLEHTHI U3 PEATbHON MPAKTUKH
19 [Ipu3Haku JeIMMOCTH, Pa3JIOKEHUS Ha
MHOKHUTEIN HATypaJIbHBIX YUCET
20 [Ipu3Haku 1eTMMOCTH, Pa3IoKEHHS Ha
MHOXUTEIN HATYPAJIbHBIX YHCET
21 Peanbnsbie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOIOPIUOHATBHOCTH
29 Peanbnbie 3aBucumoctu. lpsamas u
oOpaTHast MPOMOPIIMOHAIBHOCTH
23 Peanbnbie 3aBucumoctu. lpsamas u

0 6p aTHas IMponopuUOHAIBHOCTU



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanbuble 3aBucumoctu. Ilpsmas u

24
oOpaTHast MPOMOPIIMOHATBHOCTH
o5 KonTtponsHas pabota o Teme
"Panmonanbubie yncna"
26 bykBeHHBIE BRIpaKEHUS bubmorera [JOK
K P https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlomycTrMble 3HAYCHUS
MIePEMEHHBIX
28 dopmymsl
29 dopmynsl
[IpeoGpazoBanre OYKBEHHBIX BRIPAKCHUI,
30 ;:JK BII)TI/IG CKO6OK}II/IKH I/IBe,I[eHI/IS bubmorexa LOK
packp P https://m.edsoo.ru/7f41fafa
OOOHBIX ClaraeMbIX
[IpeobpazoBaHue OYKBEHHBIX BBIPAKCHHM,
31 aCKpPBITHE CKOOOK U IIPUBENCHUE bubmmorexa LOK
papkp P https://m.edsoo.ru/7f41fd70
0I0OHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX BBIPAKCHHM,
32 PacKpBITHE CKOOOK U IMPUBEICHHE
0I0OHBIX CIaraeMbIX
[IpeoOpa3oBaHue OYKBEHHBIX BBIPAXKCHUH,
33 PAacCKpBITHE CKOOOK U IMPUBEICHHE
0I0OHBIX CIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnuoreka [JOK
IOKa3aTeyemM https://m.eds00.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnunoreka [JOK
IOKa3aTeyemM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPaJIbHBIM bubnuorexa [IOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

rokasarejiemM https://m.edsoo.ru/7f4218be

bub6mmoreka [{OK
37 Muorotiert https://m.edsocI)_.[ ru/7f42276e

bu6mmoreka [{OK
38 Mrorosert https:// m.edSO(])_.[ ru/7f422930

39 CrnoxeHue, BRBIUUTAHNUE, YMHOKECHHE bubmmoreka [{OK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CrnoxeHue, BRBIUUTAaHNUE, YMHOKECHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

41 CrnoxeHue, BRIUUTAHNUE, YMHOKCHHE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182

43 DopMyITbl COKPAIIEHHOTO YMHOXEHUS Bubmmorexa [IOK
https://m.edsoo.ru/7f42432a

44 DopMyIbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f42464a

45 DopMyIbl COKPAIIEHHOTO YMHOKEHUS bubmorexa HOK
https://m.edsoo.ru/7f424c12

46 DopMmysbl COKPAILIEHHOTO YMHOKEHUS bubmorera [JOK
https://m.edsoo.ru/7f424fd2

47 DopMmysbl COKPAILIEHHOTO YMHOKEHUS bubmotera [JOK
https://m.edsoo.ru/7f4251d0

48 PaznoxeHre MHOTOUYJICHOB HA MHOYKUTEITH bubmorexa HOK
https://m.edsoo.ru/7f423312

49 PaznoxeHne MHOTOUYJICHOB HA MHOXKHUTEITH bubmorexa HOK

https://m.edsoo.ru/7f4237fe



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe

bu6mmorexa [{OK

50 Pa3noskeHre MHOTOYJICHOB HA MHOKHTEN httos://m. edsoo.ru/7f4239de
ol PaznoxeHne MHOTOUYICHOB HA MHOXKUTEITH
59 KonTtponsHas pabota o Teme
"Anrebpanyeckue BeIpaKeHHs "
53 YpaBHeHHeE, MTpaBUIIa IPEOOPaA30BAHMS
YpaBHEHUS, PABHOCHIILHOCTh YpaBHEHUI
JInHeitHoe ypaBHEHHE C OJTHOM
o4 MIEPEMEHHOM, pelieHne JTMHEHHbIX
ypaBHEHUU
JIuHeitHOE ypaBHEHUE C OJTHOU
55 nepeMeHHo}I;Ir,) perieHue JH/IHHeﬁHLIx bubnmorexa [JOK
N https://m.edso0.ru/7f420482
ypaBHEHHUI
JIuHeitHOE ypaBHEHUE C OJTHOM
56 MIEPEMEHHOH, peleHne TMHEHHBIX
ypaBHEHU M
57 Pemenne 3aga4d ¢ moMoIIp0 ypaBHEHUH Eubmorexa HOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ momMoIp0 ypaBHEHU I Bubmmorexa LIOK
https://m.edsoo.ru/7f420806
59 Pemenue 3a1a4 ¢ moMoIbpI0 ypaBHEHU I Bubmmorexa LIOK
https://m.edsoo.ru/7f4209a0
60 Pemmenue 3a1a4 ¢ momMoIs0 ypaBHEHU I bubmmorexa [JOK
https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHHE C IBYyMsI bubnuoreka [IOK
NepEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427c32
62 JIuneitHOe ypaBHEHHE C IBYMsI bubnuorexa [IOK



https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
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NEepEMEHHBIMH U €70 rpaduk

https://m.edsoo.ru/7f427e8a

Cucrema /1ByX JTUHEHHBIX YpaBHEHUH ¢

bub6mmoreka [{OK

63 JBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema /1ByX JUHEHHBIX YpaBHEHUH ¢
JBYMSI TIEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH C
JBYMSI TIEPEMEHHBIMU
66 CucreMa IByX JUHEWHBIX YPABHEHUH C
JBYMSI TIEPEMEHHBIMU
67 Pemenne cucrem ypaBHeHHI bubamorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHeHHI bubmorera [IOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHHI bubmorexa IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHHI
71 Pemenue cucrem ypaBHeHHI
7 KontponbHas padoTa no teme "JInHeiHbIe bubnunoreka [JOK
ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsMoit bubmorexa HOK
https://m.edsoo.ru/7f41de76
bubnunoreka [JOK
74 Hucronbre IPOMEKYTiH https:// m.edsocl)l. ru/7f41dff2
75 YucnoBele IPOMEXYTKI
76 Paccrosnue mexy 1ByMsl TOUKaMH
KOOPAMHATHOU MPSAMON
77 Paccrosnue mexy 1ByMsi TOUKaMU



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
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KOOPAMHATHOW NPSMOK

78 [IpssMoyronpHas cucteMa KOOpAMHAT Ha bubnuorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronpHas cucteMa KOOpAMHAT Ha bubnuorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpaguKoB, 3aaHHBIX bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpaguKoB, 3aJaHHBIX bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumepsb! rpaduKoB, 3aJaHHBIX
bopmynamu
83 [Ipumeps! rpaguKoB, 3aJaHHBIX
dhopmynamu
. bu6mmoreka [IOK
84 Utenue rpaduKoB peasibHBIX 3aBUCHMOCTEH httos://m.edsoo.ru/7f41ea24
85 Utenue rpaduKoB peasibHBIX 3aBUCUMOCTEH
bu6mmoreka [JOK
86 I1
OHATHE (yHKLLIH https://m.edsoo.ru/7f41ef06
87 I'paduk Gyaxmmm
. . bubmuoreka [JOK
88
Cofictsa pyniunii https://m.edsoo.ru/7f41f078
. . bubmuoreka [JOK
89 C
BoficTBa Qynicuuit https://m.edsoo.ru/7f41f1fe
bu6mmoreka [JOK
90 Jluneit
uHcHiias QyHiLA https://m.edsoo.ru/7f427282
91 Jlunelinas GyHKIUSA Bubmmorexa LIOK

https://m.edsoo.ru/7f427412



https://m.edsoo.ru/7f41e16e
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bu6mmorexa [{OK

92 IT WHOM 1
OCTpOCHHE rpauica MmHeiHOi dynKiym https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka IMHEHHON QyHKINN
94 I'padux pynkmmm y =[x|
95 I'padux yHkmm y =[x| 1
96 KonTposnbHas pabora no teme 1 bubnuorexa [JOK
"Koopnaunats! u rpapuku. OyHkuun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHHE OCHOBHBIX MOHITHN U
97 METOJIOB Kypca 7 Kiracca, 0000I1eHune 1 bubmorexa LOK
N 7R ’ https://m.edso0.ru/7f429c6c
3HAHUU
[ToBTOpEHHE OCHOBHBIX MOHITHN U
98 METOJIOB Kypca 7 Kiracca, 00001eHue 1 bubmaorexa LOK
Hv P ’ H https://m.edsoo.ru/7f429f32
3HAHUI
[ToBTOpEHME OCHOBHBIX MOHSATUN U
99 METOJIOB Kypca 7 Kiracca, 00001eHue 1 bubmorexa LOK
HU P ’ H https://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
100 METOJIOB Kypca 7 Kiracca, 00001eHue 1 Eubmorexa HOK
HU P ’ H https://m.edsoo.ru/7f42a27a
3HAHUI
101 Hroropas koHTpoJbHas paboTa 1
IToBTOpEHNE OCHOBHBIX MOHATHH H
102 METOJIOB Kypca 7 Kiracca, 00001IeHue 1 brbmaorexa IJOK
Hv P ’ H https://m.edsoo.ru/7f42a900
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

AnreOpa: 7 kiacc : y4eOHHK JyIsl yJamuxcs o01eo0pa3oBaTeabHbIX opranu3anmii, aBTop: A.I'.Mepsnsik, B.b.ITononckuit, M.C.fIxup: Benrana-
I'pad 2018r

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Kaura: Meroaundeckoe nocooue — bytiko, Mepaisk, [Tonorckuii

Anrebpa: 7 kiacc : y4eOHHK I yJamuxcs o0meo0pa3oBaTeabHbIX opranu3anuii, aptop: A.I'.Mepansk, B.b.ITononckuii, M.C.SIkup: Benrana-
I'pad

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://multiurok.ru/files/algebra-7-klass-metodicheskoe-posobie-merzliak.html

https://nsportal.ru/shkola/algebra/library/2018/12/09/metodicheskoe-posobie-dlya-uchitelya-po-algebre-7-klass-merzlyak
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PABOYASI [IPOTPAMMA
(ID 3589997)

YueOHOro Kypca «AJredpa»

U1 oOygaromuxcs 8-9 kiaccoB

byinakckuii paiion, ceso Jlypanru 2023



HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOEHHE HEOOXOAMMO s
POAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. Pa3zBuTre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B TMPUPOJAEC U OOIIECTBE, POJIM MATEMATHUYECKOTO MOJICIMPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIE PacCyXICHHs, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue U
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00y eHUs.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT CO/AEP)KATEeNIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKHX
JMHUN pa3BUBAETCS HA MPOTSDKEHUH TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TMM B mporpaMmy y4eOHOTo Kypca «Anre0pa» BKIIOYEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOTro Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIBHOM 4YHCIIE. 3aBEpUICHHWE OCBOCHMS YHMCIIOBOU
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYeCcKOro arrmapara, HeoOXOJMMOIO IJisi pelIeHHs 3ajady MaTeMaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIENIEH, OMHCAHUsl MPOILIECCOB H
ABJIIGHUNA peajbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHne CUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIMCaHUsl U UCCIIeI0BaHUs Pa3HOOOPa3HbBIX MPOIIECCOB U SIBJICHUI B MPUPOJIE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
IpeICTaBICHUI O POJIM MAaTEMATUKHU B PA3BUTUN [IUBUIIN3AINHI U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEPABEHCTBa», « DYHKIIUN.

Ha usyuenne yueO6HOro kxypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
8 KIIACC

Yuciaa v BbIYMCICHUS

KBagpatueiii kopenb u3 uucia. [loHsTue 00 uUppalMOHAIBHOM 4YHUCIHE.
JlecaTuunble TPUOIMKEHUsI UppallMOHaIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K MPEe0Opa30BaHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYUCIICHUAM. [[€MCTBUTEIIBHBIC YHUCIIA.

Crenens ¢ HenpIM noKaszaTeneM U e€ cpoiictBa. CTaHapTHas 3alKUCh YHUCIIA.

Anrebpanueckue BoIpakKeHUIAJIreOpandeckne BbIpaskeHUs

KBanpatublii  TpExwieH, pa3loXkEHHE  KBAJpPAaTHOrO TpEXWIEHA  Ha
MHOKUTEIIH.

Anrebpandeckass apoOb. (OCHOBHOE CBOWMCTBO anredpanyeckoi Japoowu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHUE, JeJIeHHe aireOpandyeckux JapoOei.
PanrionanpHbIe BRIpAXKEHHS U UX TIPeo0Opa3OBaHUE.

YpaBHEHHUs U HEpAaBEHCTBAY paBHEHHMS M HEPABEHCTBA

KBampatHoe ypaBHeHue, QopMyna KOpHEW KBaapaTHOTO YypaBHEHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimue ApoOHO-paIIMOHAILHBIE YPABHEHHUS.

I'paduueckas uHTEpHpeTalvs YpaBHEHUN C ABYMsI IEPEMEHHBIMU M CHUCTEM
JUHEWHBIX ypaBHEHUW C JBYMs I€peMEHHbIMH. lIpuMepbl penieHus CHucTeEM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

YuciioBele HEpABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM MEPEMEHHOM.
CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

OyHKINNPYHKIUA

[lonsitue ¢ynkmuu. OOIacTh OMpeAeNeHus W MHOXKECTBO 3HaYeHUH
¢ynkiuu. CriocoObl 3a1anus QyHKITHA.

I'padpux dbynkuuu. YUrenne cpoiictB dyHkuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIOMUX peaTbHbIE MPOIECCHI.

OYHKIIMY, OMHUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPOMOPIHUOHATHHBIC
3aBHCHMOCTH, uX rpaduku. yukmun Y = X2, y = X3, y = VX, y=|x|. I'paduaeckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yucsa 1 BIYUCICHUSA

PannonanbHble yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JecATUYHbIE 1poOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEN, JEHCTBUTEIILHBIE YUCIa



KaKk OCECKOHEUYHbIE JECATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXIY MHOKECTBOM JIEMCTBUTENBHBIX YUCEII U KOOPIAUHATHOU IIPSAMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpaA, JJIUTEIBHOCTh TPOLIECCOB B
OKPYKaOIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOUYHOCTh NMpUOInKeHus. OKpyrieHue
yucel. [I[pukuka v oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHrne ypaBHEHUH, CBOSIIIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PellieHue ypaBHEHHM, CBOASIIIUMXCS K KBaJPATHBIM.
buksanparHoe ypaBHeHue. [IpuMmepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemiennie npoOHO-panMoHaIbHBIX ypaBHEHHH. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOIOM.

VYpaBHeHHE C IBYMs MEPEMEHHBIMU U €ro Trpaduk. PernieHne cucteM IBYX
JIMHEMHBIX YpaBHEHUM C ABYMs NIEPEMEHHBIMU. PellleHne CUCTEM JIByX YpaBHEHU,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoul cremeHu. ['paduueckas
UHTEpIIpEeTalys CUCTEMBbl YPAaBHEHUH C IBYMSI [IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. PemieHue cucrem
JIMHEMHBIX HEPaBEHCTB C OJHOM IlepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
['paduueckass wHTEprpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

OyHKINN PYHKIUA

Ksampatnunas ¢yukius, eé rpaduk u cBoiicTtBa. Ilapabona, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIIbI.

Ipaduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =X, y = [X| , u ux
CBOMCTBA.

HucnoBble  mocienoBaTeIbHOCTUYMCIOBbIE  MOCAEI0BATEJIbHOCTH U
Nporpeccuu

[lonsiTHe YMCTOBOM TMOCIENOBATENBHOCTH. 3aJlaHUE TOCIIEI0BATENIbHOCTU
peKyppeHTHO# dopMynon u hopmymoi N-To YieHa.

Apudmernyeckas W reomerpuueckas mporpeccuud. dopmynsl N-TO wieHa
apuPMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N3o0paxenne uieHOB apuPMETHUUECKOM M TeOMETPUYECKOM Mporpeccuid
TOYKAMH HAa KOOPJIMHATHOM IUIOCKOCTHU. JIMHEWHBIA U 3KCHOHEHIHATIBHBIM POCT.
CI105%KHbBIE€ NPOLICHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYECKUX OCHOBaxX (yHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEU JKM3HU JUIS YCIEIIHOW MpodecCHoHaIbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
3l0pOBbs,  BEIEHHUA  30pOBOro  oOpa3a JKM3HU  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM I pelIeHus 3a1ad
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM COLMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIIOJEH, MpuoOperaTh B COBMECTHOM NESITEeNbHOCTU
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCNENICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAHABIMBATH CYIIECTBCHHBIA  MpPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK HCCIICIOBATEILCKUNA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOOJbIIOE  WCCIEAOBaHWE IO  YCTaHOBICHUIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHNUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOpPMAIMU TI0 KPHUTEPHUSM, MPEAIOKCHHBIM
yduTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIMOCTaBIATh CBOM CYXKICHUS C CYXKICHUSIMH JIPYTHUX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUS,  TPOCKTa,  CaMOCTOSATEIBLHO  BBIOWpaTh  ¢opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMAThH 11€JIb COBMECTHOH JCATEIBHOCTH, IJIAHUPOBATh OPTaHU3AIIHIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpMbl W JPYTUE), BBINOJIHATH CBOIO YaCTh
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IUJIaH, aJICOPUTM pElIeHUs 3a1auu (MU ero
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAHIEHHBIX OIMHUOOK, BRISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 8 kJjacce OOydYaromuiicsi TMOJTYyYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HavyaIbHBIE TMPEACTABICHHUS O MHOECTBE JACHCTBUTEIBHBIX
quces JJIS CPaBHEHUS, OKPYTJIECHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIHHBIC
4yCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpumensTy mnoHsATHE apUPMETHUYECKOTO KBAJIPaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, HMCIOJIb3YSl MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMOJHATH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEpIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEM.

Hcnonw3oBaTh 3amucu OOJBIIMX U MAJIBIX YHCENI C MOMOIIBIO JECATUYHBIX
npoOeii u creneHeit yucia 10.

AJire0panyvecKne BbIPasKeHH s

[IpyMeHAT, TMOHSTHE CTENEHM C IEJIbIM  T0Ka3aTesieM, BBINOJHSITh
npeoOpa3oBaHus BBIPAKESHUM, COJIEPKAIIUX CTETICHU C IEJIBIM TTOKa3aTeJIeM.

BhINOTHATE TOXKJIECTBEHHBIE NMPEOOPA30BaHMS PaAllMOHATIBLHBIX BBIPAKCHUN
Ha OCHOBE IPaBWJI IEUCTBUI HAaJl MHOTOWICHAMH U aJIreOpandecKUMH IPOOSIMH.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKUTEIU.

[TpumensTs npeoOpazoBaHusl BEIPAKEHUN JJI PELISHUs pa3InYHbIX 33/1ay U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHeliHbIE, KBaJpaTHbIE yYpaBHEHUS M PalMOHAJIBHBIE YpaBHEHHS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPABHEHUMU C IByMsI IEPEMEHHBIMU.

[IpoBOoaUTH MPOCTEUIIINE UCCICIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TrpadUyeCKuX MpecTaBiIeHuil (yCTaHABIUBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHWI pEILICHHUs, €CIIM UMEET, TO CKOJbKO, U
npoyee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3aadu K €€ anreOpanveckoit
MOJIEJIA C TIOMOIIBK) COCTAaBJICHUS YPAaBHEHHUs WA CHUCTEMbl YpaBHECHUHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]1a4d MOJYYEHHBIN pPE3yJIbTaT.

[IpuMeHsAT, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJI CpPaBHEHUS, OIEHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, /1aBaTh
rpauuecKy0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUH HEPABEHCTBA, CHUCTEMBI
HEpPABEHCTB.

DyHKIUN

[lonuMaTh ¥ KCMONB30BaTh (PYHKIMOHAJIbHBIE MOHSITUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHMSI), ONPEACNSTh 3HaueHWe (YHKIUU MO 3HAYEHUIO
apryMeHTa, onpeensaTh CBOMCTBA (YHKIMU O €€ Tpaduky.



Ctpoutb rpapuku 37aeMeHTapHbIX QYHKIUNA BUJA:

y = kix, y =x2,y = x3y = X, y = VX, onucsBaTh CBOHCTBA YHCIOBON
dbyHkuu no e€ rpaduxy.

K koHmy oOyuenus B 9 kJjiacce OOyYaroOImMICS TMOJYYUT CIECAYIOIINE
MIPEMETHBIE PE3YJIHTATHI:

Yuciaa v BbIYMCICHUS

CpaBHUBATH U YIOPSIOUYMBATH PAllMOHATIBLHBIC U UPPAIlMOHATBHBIC YHCIIA.

Boinonusate apudmMeTnueckue ACHUCTBUS € pAIlMOHATIBHBIMU YHCIIAMH,
codeTrasl YCTHbIE U TIUCbMEHHBIE TPUEMBI, BBHITIOJHITh BBIUMCICHUS C
UPPALMOHATIBHBIMH YHUCIIAMH.

HaxonuTth 3HaueHUst cTemeHed ¢ IENbIMUA TOKa3aTeliIMU U KOPHEH,
BBIYHCJISIT 3HAUCHUST YUCIIOBBIX BBIPAKEHUM.

OKpyrJIsSITh  IEUCTBUTEBHBIE YHUCJA, BBIMOJIHATH NPHUKUIKY peE3yJbTara
BBIYHCJICHUH, OIICHKY YMCIIOBBIX BBIPAXKEHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeVHBIE M KBaJpaTHBIC YpPaBHEHUS, YpaBHEHHUS, CBOJAIIMECS K
HUM, NIPOCTEHIINE APOOHO-PAITMOHATBHBIC YPABHEHHUS.

Pemate cucteMbl IBYX JHWHEWHBIX YpPaBHEHHH C JBYMsI NEPEMECHHBIMU U
CUCTEMBI JBYX YPABHEHUI, B KOTOPBIX OJHO YPABHEHUE HE SBIISIETCS TUHEHHBIM.

Pemate TekcTOBBIE 3amauyM aiareOpamvyeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UM CUCTEMBI JBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBOANTE MpOCTEHIINE HUCCIEIOBAHNUS YPABHEHUA U CUCTEM YpaBHEHHH, B
TOM YHUCJIE C PUMEHEHUEM rpadUyeCKuX MpeacTaBiIeHuil (yCTaHABINBATh, UMEET
Y ypaBHEHUE WIM CHCTEMa YPAaBHEHWI pEILICHHUs, €CIIh UMEET, TO CKOJbKO, U
nmpouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEpaBEeHCTB HAa YKMCIOBOW MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemiatb  cucrtemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONINE KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aMKUChIBATh PELIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHBIX 33]1a4.

DyHKIUN

PacrioznaBaTh (GyHKIMHM WM3YYCHHBIX BUIOB. [loka3piBaTh CXEeMaTHYECKH

pacIooKeHHe Ha KOOPIWHATHOW TUTOCKOCTH TpadukoB GyHKIMH Buaa: Yy = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT

3Ha4eHU KO3 PUIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIUI.



Crpoutb u M300paxarb CXeMaTHYECKH Ipa@UKy KBaIpaTHUYHBIX ()YHKLHUM,
OMKCHIBATh CBOMCTBA KBAJAPATHUUHBIX (PYHKIUHI MO UX TpaduKam.

Pacnio3HaBaTh KBaJpaTuyHyro (QYHKUHIO 11O (popmysie, MIPUBOAUTH HMPUMEPHI
KBaJIpaTUYHBIX (YHKUUNA U3 peabHOM )KU3HU, (PU3UKU, TEOMETPHH.

YucoBble M0CJI€10BATEIbHOCTH W MPOTrPeccuu

PacnioznaBaTh apudmeTHUEeCKyl0 M TE€OMETPUUYECKYI0 MpPOTPEecCUd MpH
pa3HbBIX Crlocobax 3aaHusl.

BbINONHATE  BBIYMCIEHUS C  HUCHOOJb30BaHMEM (opMya N-ro 4jeHa
apu(pMETHUYECKON U FreOMETPUUYECKON IPOrPECCH, CYMMBI IEPBBIX N YIEHOB.

N300paxkaTh wieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IUIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIBHOCTIMH, B TOM
quCclie 3a/1a4d U3 PeajibHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYISATOpa, IU(PPOBBIX
TEXHOJIOTHIA).






TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BerauciaeHus. KBaapaTtHeie KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1 1
OBTOPEHHE 1 0000weHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 5



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 1 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 5 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 2 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucoBble HOCIEA0BATEIBHOCTH 15 2 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 5 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 8



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







IHHOYPOYHOE IIVIAHUPOBAHMUME 8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Jr:;_)n Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie i[:;:eﬂnﬂ :)Ig;)ba[::;:;eenbﬂme
padoTsbI padoThI pecypest
1 KBagparHslil KOpeHb U3 yncia 1 brbmmorexa [OK
https://m.edsoo.ru/7f42d452
bubnuoreka [JOK
2 [TonsiTHEe 006 MppaLlMOHAIBHOM UYHCIIe 1 httos://m.e dsocI)_.Iru [7f4%038a
3 JlecsTnaHbIe PUOTIKEHUS 1
HPPAIMOHAIBHBIX YHCET
4 JlecsTnaHbIe PUOTIKEHUS 1
WppalMOHAIbHBIX YHCET
5 JlelicTBUTEIIbHBIC YHCIIA
CpaBHEHHE ACUCTBUTENBHBIX YHCEI
CpaBHEHHE ACUCTBUTENBHBIX YHCEI
8 ApubMeTnuecKnii KBaJIpaTHBIN 1
KOPEHb
9 VYpaBHeHHe BUAA X* = a 1
10 CpoiicTBa apuPMETHUECKUX 1 bubnunoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apuPMETHUECKUX 1 bubnunoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edso0.ru/7f42d862
[IpeoOpazoBaHme YUCIOBBIX
12 BBIpAXKEHUH, COJIepKaIUX 1 bubmnorexa [IOK
https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 IIpeobpazoBaHue YHUCIOBBIX 1 bubnuorexa [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAKECHUH, COAECPKAILINX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[TpeoOpa3oBaHme YUCIOBBIX

bubmmoreka [{OK

14 BRIPIRCHIH, CONCpatinx https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[TpeoOpa3oBaHme YUCITOBBIX
15 BBIPAXKEHUH, COJIEpKAIIAX bubnuorexa LIOK
https://m.edso0.ru/7f42e262
KBaJpaTHbIE KOPHU
bubmmoreka [{OK
16 CrerneHs C 1eNIbIM TIOKa3aTeseM
https://m.edsoo.ru/7f4354a4
CranapTHas 3anMch YHUCIA.
Pa3Mepsr 00BEKTOB OKPYkKAIOIIETO
17 Mupa (0T 3JIE€MEHTAPHBIX YaCTHI] JI0 bubnuoreka [IOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIbHOCTD MPOIIECCOB B
OKPYXKaIOIIEeM MHUPE
18 CBoiicTBa CTENICHHU C IEIbIM bubmuorexa [JOK
MOKa3aTeIeM https://m.edsoo.ru/7f435648
19 CBolMCTBa CTENICHHU C IEIbIM bubmuoreka [JOK
MOKa3aTeIeM https://m.edsoo.ru/7f435648
20 CBoMCTBa CTENICHHU C IEIbIM bubmuoreka [JOK
rokasaTesiemM https://m.edso0.ru/7f435648
21 CBoiiCTBa CTENEHU C LEJIBIM bubnunoreka [JOK
rokasaTesiemM https://m.edso0.ru/7f43599a
29 CBolicTBa CTEIMEHHU C IEIbIM bubmuoreka [JOK
TokKa3arejeM https://m.edso0.ru/7f435ed6
23 KBanpatsslii TpExuneH
24 KBanpatsslii TpExuneH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

o5 Paznosxenue kBagpaTHOTO bubnmoreka [JOK
TPEXWICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TPEXUWICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
KonTtposnsHast paboTa o Temam
27 "KBanparubsie kopau. CTeneHu. brbmmorexa [OK
O TT L —— https://m.edsoo.ru/7f42ec80
bubnuoreka [JOK
28 Arebpairieckas Apodk https:// m.edsocl)_.[ ru/7f430382
JomycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKue BhIpaKEeHUS
JomycTuMble 3HaYEHUS
30 MePEMEHHBIX, BXOAIINX B
anreOpandecKre BhIPAKCHUS
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpanvecKoit 1poou https://m.edsoo.ru/7f4308e6
. bubmuoreka [JOK
32 Coxpatnerie apodeit https:// m.edsoc%.I ru/7f430a8a
. bubmuoreka [JOK
33 Coxpauenne apobeit https:// m.edsoc%.I ru/7f430f44
. bubmuoreka [JOK
34 Coxpaterie apodeit https://m.edsoo.ru/7f430f44
35 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bu6mmoreka [JOK
U JIefieHne anredpandeckux apooeit https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BBIUUTAHUE, YMHOKEHHE bubnunoreka [JOK
U JiefieHue anrebpandeckux apooeit https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIUYUTAHUE, YMHOKEHHE bu6nmoreka [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JieTieHue anredpandeckux apooei

https://m.edsoo.ru/7f4318c2

CHO)KGHI/IG, BbIYUTAHUC, YMHOXCHUC

bubmuoreka [JOK

38 U JIeJICHHE anreOpanveckux apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBanme BEIpaKEHUH,
39 COJIepIKaIUX aNreOpandecKue bubmorexa LHOK
https://m.edsoo.ru/7f43259c
apoou
IIpeoOpa3oBaHye BEIPAKCHUM,
40 copﬂepnlzamnx anre6pzpmecxne brmmorexa [OK
https://m.edsoo.ru/7f432736
npobu
[IpeobpazoBaHue BBIpAKEHUH,
41 coJiepXKaIiux aareopandeckue bubnmorexa [JOK
https://m.edsoo.ru/7f432736
Ipoou
42 KonTponbHas paborta o teme bubnuoreka [IOK
"Anrebpanyeckasi 1poos" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 Keazpatiioe ypaptetiite https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHUE bubmorexa IOK
https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHUE bubmorexa HOK
https://m.edsoo.ru/7f42eela
46 dopmyna KOpHEW KBaIpaTHOTO bubnunoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmyna KOpHEW KBaIpaTHOTO bubnunoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®dopmyna KOpHEH KBaJIpaTHOTO bubnuorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmmorexa [JOK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

bubmuoreka [JOK

>0 Teopema Brtera hitps://m. eds00.ru/7f430076
51 Pewrenne ypaBHeHuUM, CBOIAIIMXCS K bubnuorexa [JOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c542
52 Pewrenne ypaBHeHuUM, CBOAAIIMXCS K bubnuorexa [JOK
KBaJPaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreiimme 1po6HO- bubnuorexa [JOK
palMoOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiimme 1pobHO- bubnnorexa [JOK
palMoOHaIbHBIE YPABHEHUS https://m.edsoo0.ru/7f432b6e
55 Pemrenye TekCTOBBIX 3a7a4 C bu6moreka [IOK
MOMOIIbIO KBAJPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75c
56 Pemenyne TekCTOBBIX 3a1a4 C bu6moreka [IOK
MOMOIIbIO KBAJPATHBIX YPaBHEHUIN https://m.edso0.ru/7f42f8f6
57 KonTtponsHas padoTa o treme bubnuoreka [IOK
"KBanpatubsie ypaBHeHUS" https://m.edso0.ru/7f4301f2
JIuHeitHoe ypaBHEHUE C IBYMS
58 MIePEeMEHHBIMHU, €ro rpaduk,
MIPUMEPHI pElIeHUs ypaBHEHUN B
LEbIX YUCIIaX
JluneitHOe ypaBHEHHE C ABYMS
59 MIePEeMEHHBIMHU, €ro Tpaduk,
MIPUMEPHI PEIICHUs ypaBHEHUN B
LEBIX YUCIIaX
JInneliHOE ypaBHEHHUE C IBYMs
60 NepeMEHHBIMHU, €ro rpaduk,

MPUMEpHI pellIeHUs] YpaBHECHHH B
LEJIBIX YnCIIax



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pewrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IIEPEMEHHBIMU

62

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

63

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

64

[Ipumepsl penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

65

[Ipumeps! pemieHust cucrem
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

66

I'padmueckas nnTepnperanus
YpaBHEHHUS C JBYMS [IEPEMEHHBIMU U
CHUCTEM JIMHEWHBIX YPABHEHUU C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'paduaeckas naTEpIpETALIHS
yYpaBHEHUS C ABYMsI TIEPEMEHHBIMH U
CHUCTEM JIMHEHWHBIX YPABHEHUH C
JBYMSI TIEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenune TeKCcTOBBIX 337124 C
IIOMOIIBKO CUCTEM ypaBHCHI/II‘/'I

69

Pemenune TeKCcTOBBIX 337124 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

70

Pemenue TekcTOBBIX 3a7a4 ¢
IIOMOIIBIO CUCTEM YPaBHEHUN

71

HucnoBble HEPABEHCTBA U UX
CBOICTBA



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

HucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBa
73 HepaBeHCTBO ¢ 0HO# TepeMeHHOI
74 JIuHeiiHbIe HEPAaBEHCTBA C OJHOM bubnuorexa [JOK
IIEPEMEHHOM U UX pelLICHUE https://m.edsoo.ru/7f42c692
75 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubmmoreka [{OK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEPaBEHCTBA C OJHOM
IIEPEMEHHOM U UX pElICHUE
77 CucTeMbl TUHEWHBIX HEPABEHCTB C bubmuorexa [JOK
OJIHOW ITIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
78 CucTeMbl TUHEWHBIX HEPABEHCTB C bubmuorexa [JOK
OJHOM MEPEMEHHON U X PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJHOM EPEMEHHOUN U X PEUICHUE
N3obpaxenue pemeHus TMHEHHOTO
bu6mmoreka [IOK
80 HEpaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MpsAMOii
N3obpaxenue pemeHus TMHEHHOTO
bu6mmoreka [JOK
81 HEpaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHICIIOBOM MPSAMOii
KonTtponsHas pabota no temam
82 "HepaBenctBa. Cucrembl
ypaBHeHUI"
bu6mmoreka [JOK
83 [Tonstue 19002078
Py https://m.edsoo.ru/7f433c12
84 OO6nacTh onpeaeneHus © MHOYKECTBO bubnuoreka [JOK

3Ha4eHUN QYHKIUH

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85

CniocoOb1 3ananust GpyHKIMMA

86 I'paduk pynkimm
87 CaoiicTBa (HyHKIIUH, X
oToOpakeHue Ha rpaduke
88 Utenue u nocrpoeHue rpaduxkon
byHKIMNA
89 [Tpumepst rpadukoB PyHKITHHA,
OTPaXKAIOIIUX PEATbHBIE TIPOIIECCHI
DYHKIUH, OIUCHIBAIOLIUE TIPIMYIO U
90 063;HaTIIfIy}0 nponopun(illam,ﬂile o bubmorexa IOK
SaBUCHMOCTH, X rpaduK https://m.edsoo.ru/7f434bbc
91 I'mnepbona
92 I'unepbona
bu6mmoreka [IOK
93 Tpacpux pyriumn y = x* https:// m.edso;I ru/7f4343e2
bu6mmoreka [IOK
o4 Tpacpux pyriumn y = x* https:// m.edsoc%.I ru/7f434572
OyHkuu Y =X, y = X3, y= VX, y =
95 |x|};qip1:(bnt¥ecxoe>;)emeﬂzle ’ bubmorexa HOK
ypaBHeHHHi 1 CHCTEM ypaBHEHHE https://m.edso0.ru/7f434d38
OyHkIUu Y =X%, y=x3, y=VYX, y =
96 |X|};/I;p§(bHIiIGCK06>;eHICHZIC ’ bubmmorexa [JOK
. . https://m.edsoo.ru/7f434eb4
ypaBHEHUH U CHUCTEM ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX TOHITHH H
97 METOJIOB KypCOB 7 M 8 KJIacCOB, bubmiorexa LOK
S — https://m.edsoo.ru/7f4371aa
98 IloBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [IOK

MCTOJOB KypCOB Tul KJIaCCOB,

https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

000011IeHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX NOHATUN U

bubmmorexa [{OK
99 METOJIOB KypCOB 7 U 8 KIIacCOB, 1
. https://m.edsoo.ru/7f437510
00001IeHNE 3HAHWH
[ToBTOpEHNE OCHOBHBIX OHATUN U
bubmmorexa [{OK
100 METOJIOB KypCOB 7 U 8 KIIaCCOB, 1
. https://m.edsoo.ru/7f4376b4
0000111eHIE 3HAHUT
101 Hrorosas koHTposbHas paboTa 1 bubmorexa HOK
https://m.edso0.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX MOHATUN U
bu6moreka [IOK
102 METOJIOB KypCOB 7 M 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f437858
000011eHEe 3HAHUT
OBIIEE KOJJMYECTBO YACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmmonansHbIe yncia,
HWppalMOHAIIBHBIEC YHCIIA, KOHEUHBIE U
OECKOHEYHBIE JIECATUYHBIC IpOOH

MHOKeCTBO JIeHCTBUTEIIHLHBIX YHCEIT,
JIENCTBUTEIIHHBIC YHCIIa KaK
OCCKOHEYHBIC JIECATUYHBIC IPOOH

B3aumHO 01HO3HaYHOE COOTBETCTBHE
MEXAY MHOKECTBOM JIEHCTBUTEIBbHBIX
YKcesl 1 MHOXECTBOM TOUYEK
KOOPJIMHATHOM MPSIMOI

CpaBHEHHE NCUCTBUTENBHBIX YUCET,
apupMeTHYECKUE IEHCTBHUSI C
IENCTBUTEIHHBIMU YUCIIAMU

[TpubmmkEHHOE 3HAUCHNUE BETUYHHBI,
TOYHOCTH MPUOIIMKEHUS

OprrJ'IeHI/Ie YHUCCII

OprrJ'IeHI/Ie YHUCCII

[Ipuknnka v OLlEeHKa pe3yabTaTOB
BBIUMCIIEHUI

[Ipukuaka v oieHKa pe3yJbTaToB
BBIUMCIIEHUN

10

JInneiiHoe ypaBHeHue. Pemienue

bu6mmorex [HOK




YPaBHEHUH, CBOJAIINUXCS K JIMHEHHBIM

https://m.edsoo.ru/7f43bf66

JIuneiiHoe ypaBHeHue. Pemenue

11
YPaBHEHUH, CBOJIAIINUXCSA K JIMHEHHBIM
KBagparHoe ypaBHenue. Pemenue Bu6 OK
. OTEKa
12 ypaBHEHUH, CBOISIIMXCS K nommoreka L{
axpa https://m.edso0.ru/7f43c542
KBaJPaTHBIM
KBagparHoe ypaBHeHue. Pemenue
. bubnuoreka [JOK
13 YpaBHEHUH, CBOISAIINXCS K 1
I — https://m.edsoo.ru/7f43c542
KB
bubmuorexa [JOK
14 bukBanpaTHbie ypaBHEHUS A
https://m.edso0.ru/7f43c3d0
bubnuoreka [IOK
15 bukBanpaTHbie ypaBHEHUS nommoreka L1
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHns: ypaBHEHUM
16 TpeThel 1 YeTBEPTOU CTENEeHEen
Pa3IoKEHUEM HAa MHOKUTEIN
[Ipumepsl penieHns: ypaBHEHUM
17 TpeThel U 4eTBEPTOMU CTENeHEeH
Pa3yIoKEHUEM Ha MHOKUTEIN
18 Pemenne npoOHO-paiOHATBHBIX bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliOHATBHBIX bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Peurenne TekcTOBBIX 3a7a4
anredpanvdeckuM MeTOJ0M
21 Pemnrenne TekcTOBBIX 3a7a4
anredpanvdeckuM MeTOJ0M
22 Pemrenne TekCcTOBBIX 3a1a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

anredpanvdeckuM METOI0M

KonTtposnsHas paboTa o teme

23 " . -
YpaBHEHHsI C OJHOU ITIEPEMEHHON
24 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U bubnuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U bubnuorexa [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
26 Cucrema ByX JTUHEHHBIX YpaBHEHUH
C IByMsl IEPEMEHHBIMU U €€ pelleHHe
27 Cucrema IByX JIMHEMHBIX YpPaBHEHUI
C IBYMS IEPEMEHHBIMH U €€ peleHHe
9 Cucrema IByX JIMHEMHBIX YPaBHEHUI
8 C IByMsl IEPEMEHHBIMH U €€ pellieHue
29 CucreMa IByX JTUHEUHBIX YPABHEHHI
C ABYMsI IEPEMEHHBIMU U €€ pelieHue
Pemenue cucreMm nB aBHCHHI,
30 OJIHO U3 KOTOPBIX J'II/I}II-IXC;EIOC, a apyroe bubmorexa IOK
. https://m.edsoo.ru/7f43d23a
— BTOpPOM CTENIEHU
Pemenue cucreMm aB aBHCHHI,
31 OJIHO U3 KOTOPBIX J'II/I}I’-IXC;SIOC, a apyroe bubmmorexa [TOK
B https://m.edsoo.ru/7f43d55a
— BTOpPOM CTENIEHU
Pewienne cucrem IByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpOU CTENEHU
Pemenue cucreM AByX ypaBHEHMI,
33 OJIHO U3 KOTOPBIX JIMHEIHOE, a Apyroe
— BTOPOH CTEIICHU
34 I'paduueckast UHTEpIIpEeTALUS



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CUCTEMBI YPaBHEHUM C IBYMS
IIEPEMEHHBIMU

Perienne TeKCTOBBIX 337124

35
anreOpandeckuM crocobom
36 Pemenue TekCTOBBIX 33124
anreOpandeckuM crocobom
37 KonTponsnas pabora no teme
"CucreMbl ypaBHeHH"
38 YucnoBsle HEPaBEHCTBA U UX
CBOMCTBA
39 YucnoBsle HEPaBEHCTBA U UX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bu6moreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuHeiHbIe HEpaBEHCTBA C OJJHOM bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TUHEHHBIX HEPABEHCTB C
OJIHOU IEPEMEHHOM U UX PEIICHUE
44 CucremMbl TUHEHHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM U UX pElICHUE
45 CucremMbl TUHEHHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM U UX pElICHUE
46 KBanparHble HEpaBeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBanparHble HEpaBeHCTBA U UX bubnuorexa LIOK

pelieHue

https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBaI[paTHBIe HCPAaBCHCTBA U UX

bubmuoreka [JOK

48 peuieHue https://m.edsoo.ru/7f43b5a2
49 KBanparHble HepaBeHCTBA U UX
pelieHue
50 KBanparHble HepaBeHCTBA U UX
pelieHue
I'padmueckas nHTepnperanus
o1 HIe)pieHCTB u CI/ICTEMpHep:BeHCTB c bubmmoreka LIOK
https://m.edsoo.ru/7f43b098
JBYMSI TIEPEMEHHBIMU
I'padmueckas unTepnperanus
52 HEPaBEHCTB M CUCTEM HEPaBEHCTB C
JBYMSI TIEPEMEHHBIMU
53 KonTponbHas paborta o teme
"Hepasencrna"
54 Ksangparnunas pynkmnus, e€ rpadux u bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/7f4396¢6
55 Ksangparnunas pynkmnus, e€ rpadux u bubnuoreka [JOK
CBOMCTBa https://m.edso0.ru/7f439842
56 Ksangparnunas pynkmous, e€ rpadux u bubnuoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapaboma, KOOpIMHATHI BEPIIUHBI bubnunoreka [JOK
1mapadoJibl, 0Cb CHMMETPHUH MapadoJIbI https://m.edsoo.ru/7f439eb4
58 [Tapabosa, KOOpIMHATHI BEPIITHHBI bubnunoreka [JOK
1mapaboJibl, 0Cb CHMMETPHH MapadOoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapaboa, KOOpAUHATHI BEPIIUHEI bubnuorexa [IOK
napaboJibl, 0Cb CHUMMETPUH apaloJIbl https://m.edsoo.ru/7f43alac
60 [Tapaboa, KOOpAUHATHI BEPIIUHEI bubnuorexa LIOK

napaboJbl, 0Cb CHUMMETPUH 1apaloJIbl

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapaboiia, KOOpAMHATHI BEPITHHBI

bubmuoreka [JOK

o1 napaboJIbl, 0Ch CHUMMETPHUH 1apadoJIbl https://m.edso0.ru/7f43a526
62 [Tapaboma, KOOPAWHATHI BEPIIUHEI
napadoJIbl, 0Ch CHMMETPHUH 1apadoJIbl
63 I'paduxn Gynxmmii: y = kx, y =kx +
b, y=K/x, y=x3, y=vX, y=|x|
64 I'paduku pynkumit: y = kx, y=kx +
b, y=k/X, y=x3, y=vX, y=|x|
65 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=|x|
66 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=|x|
67 I'paduku pynkumit: y = kx, y=kx +
b, y=Kk/x, y=x3, y=vX, y=|X|
68 I'padukn dyaxumii: y = kx, y =kx +
b, y=k/X, y=x3, y=vX, y=|X|
69 KonTtponpHas padoTa o teme bubnuoreka [JOK
"®yukuun" https://m.edsoo.ru/7f43ab84
70 IlousaTue yncmoBoit bubmuoreka [JOK
OCJIEI0BATEIbHOCTHU https://m.edso0.ru/7f43e6¢c6
3amaHue mociae10BaTeIbHOCTH
71 peKyppeHTHOU (HOpMYIOoil U bubmorera [JOK
. https://m.edsoo.ru/7f43ebda
dbopmymoit N-ro uneHa
79 ApudmMernueckas ¥ TeOMETpUYECKast bubnunoreka [JOK
IIpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apugpmerrueckas 1 reoMeTpudecKas bubnuoreka LIOK
[IpOrpeccuu https://m.edsoo.ru/7f43f3b4
74 ®opmyisl N-ro YjaeHa bubnuorexa [IOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apuMeTHUIECKO 1 TeOMETPHUECKON
IIPOrPECCUi, CyMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

@opMyibl N-To 4iIeHa
apu(PMEeTHIECKON 1 TEOMETPHUSCKON
IIPOTPECCUM, CyMMBI IIEPBBIX N
YJIEHOB

bubmmoreka [{OK
https://m.edsoo.ru/7f43ef2c

76

@opMyItbl N-To 4iIeHa
apuMETUYECKON U TEOMETPUUECKON
MIPOTPECCUM, CyMMBI ITEPBBIX N
YJIEHOB

bubmmoreka [IOK
https://m.edsoo.ru/7f43f0c6

77

@opMyItbl N-To 4ieHa
apuMETHYECKON U TEOMETPUUECKON
MPOrpeCCUid, CyMMBI MEPBBIX N
YJIEHOB

bu6moreka [IOK
https://m.edsoo.ru/7f43f72e

78

®opmysibl N-TO YieHa
apuMETHUECKON U TEOMETPUUECKON
MIPOrpeccuii, CyMMBbI MEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenune 4wieHoB
apuMETHIECKON U TEOMETPUIECKOMN
Mporpeccuit TOukaMu Ha
KOOPJIMHATHOU TJIOCKOCTH

80

N300paxkeHue 4ieHoB
apuMeTUyecKoil 1 reoOMeTpUUECKON
MPOrpeccuil TouKamMu Ha
KOOPAMHATHOU MIJIOCKOCTH

81

JIMHEeNHBIN U DKCIIOHEHIINAIbHBIN
poct



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

CrnosxHbl€ POLIEHTHI

bubmuoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CnosxHble POLIEHTHI

bubmmorexa [{OK
https://m.edsoo.ru/7f4401a6

84

KonTtposnsHas paboTa o teme
"YyCI0BEIE ITOCIEI0BATEIILHOCTH"

bubmmoreka [{OK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHue, 0600IICHNE U
CHCTEMAaTU3alMs 3HaHUI. 3aIuch,
CpaBHEHUE, ICUCTBUS C
JCHCTBUTEILHBIMH YHCITAMU,
YHUCIIOBAs TIpsiMast

86

[ToBTOpEeHuE, 0600IICHNE 1
cucreMarn3anus 3HaHui. [IponeHTsl,
OTHOIIECHHS, TPONIOPLUU

87

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeMAaTH3aIysI 3HaHUH.
Oxkpyraenue, mpuOIMIKEHNE, OTICHKA

88

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. Pemenue
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
CII0CO00M

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEHUE, 0000IICHNE 1
cUcTeMaTH3alvs 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apU(PMETHUCCKUM
CII0CO00M

bubmuoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEHue, 0600ImEeHNE U
cucTeMaTu3anus 3HaHui. Pemenue
TEKCTOBBIX 337124 apu(PMETHUECKUM
CII0co00M

bu6nmoreka [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpEHue, 0600IICHNE U
CUCTEMaTU3als 3HaHH.

bubmuoreka [JOK

o1 [IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOTTYCTHMbBIC 3HAYCHUS
[ToBTOpEHue, 0600IICHNE U

92 cucTeMaTu3anus 3HaHUH. bubnuorexa [JOK
[IpeoOpa3oBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPOKEHUH, TOTTYCTHMbBIC 3HAYCHUS
[ToBTOpEeHue, 0600IICHNE U

93 CUCTEMaTU3als 3HAHUMN. bubnuoreka [IOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPOKEHUH, TIOTTYCTHMBIC 3HAYCHUS
[ToBTOpEeHUE, 0600IIEHNE 1

94 CHCTEMAaTH3alMs 3HAHUIA. bubmuorexa [JOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHuE, 0600IICHNE 1

95 cucremaTusanus 3Hanu. OyHkuu: bubnmuorexa [JOK
MOCTPOCHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo0.ru/7f444c56
byHKIMHA
[ToBTOpEeHUE, 0600IICHNE 1

96 cucreMaru3anus 3HaHui. OyHKINU: bubnunoreka [JOK
MIOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMI
[ToBTOpEeHUE, 0000IICHNE 1

97 cucrteMaru3anus 3HaHu. OyHKINU: bubnuoreka [JOK
IIOCTPOCHHE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
GbyHKIII

98 [ToBTOpEHue, 0600ImEeHNE U bu6nmoreka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cucremaTusauus 3HaHuil. OyHKUuU:
IIOCTPOCHHE, CBOMCTBA U3yYEHHBIX

byHKIII

https://m.edsoo.ru/7f4452e6

[ToBTOpEHUe, 0600MIICHNE U

99 CHUCTEeMaTU3als 3HaHHM. 1 bubnuorexa [JOK
I'padmyeckoe penieHne ypaBHESHUH https://m.edsoo.ru/7f445516
WX CHCTEM
[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3alrs 3HaHH.

100 y 1
I'padmueckoe penienre ypaBHEHHUH U
WX CHCTEM

101 Htorosas koHTpoJbHAs paboTa 1

102 O606Hv1eHHe U CUCTEMAaTH3aLM 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Anre6pa, 9 xiacc/ Makapsiue FO.H., Munatok H.I'., Hemmkos K.U. u npyrue;
nof penakuuein TenskoBckoro C.A., AkimonepHoe o0miectBo «M3narenbeTBo
«IIpocsewenue»

» Anre0pa, 8 kiace/ MaxkapsiueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

Anrebpa Metoauu nocobue 8 9 ki Kpaunesa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bubnmmoreka IIOK

https://m.edsoo0.ru/8f419d08






MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanusi 1 Hayku Pecny0uauku Jarecran
MP "ByiiHakckuii paion'

MKOY "Jlypaurunckas COLI"

1B YTBepxaano
¥os x’i AN PEKTOP MIKOJIbI
24y C.I'.CyneiimanoB

PABOYASI [IPOTPAMMA
(ID 3533904)

yueOHOro npeaMera «AJiredpa u Ha4ajJla MaTeMaTHYECKOr0 aHAJIU3A.
ba3oBbiil ypOBEHb»

s ooygaromuxcs 11 kimacca

Byiinakckmuii paiion, ceso Jlypanru 2023



MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHYECKOrO aHaW3a» SIBJISETCS OJHUM U3
HanboJyiee 3HAYMMBIX B MPOTpaMMe CTaplield IIKOJIbI, MOCKOJIBKY, C OJHOMI
CTOpOHBI, OH oOOecneYrMBaeT HMHCTPYMCHTAIbHYIO 0a3zy i H3Y4YCHUS BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JAPYroMl CTOPOHBI, (OPMHUPYET JOTUUYECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalllUXCsd Ha YPOBHE, HEOOXOIUMOM [IJIi OCBOCHUS
KypcoB HH(pOPMATHUKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (GOpMyJIUpPYET CBOU JOCTHUIKEHUSI B MaTeMaTHUeCKoi (popme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHKM U OOIIECTBEHHOW >KM3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajeHHE
a0CTpaKTHBIMU M JIOTHUECKH CTPOTMMU MAaTE€MaTUYECKUMH KOHCTPYKIUSMHU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, abcTparupoBaHue u
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplied IIKOJIE YydJaluecs
MOJIyYalOT HOBBI ONBIT PEIICHHUS MPUKIAAHBIX 3a/Ja4, CaMOCTOSITEJIbHOTO
MOCTPOCHHSI MAaTEMAaTHYECKUX MOJEJEH pealbHbIX CUTyallMd W HHTEpHpETaIuu
MOJIYYEHHBIX  PEUICHHM, 3HAKOMSITCS C  OpUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B MOpPHUPOAE, HAYKE M B UCKYCCTBE, C BbIJAIOIIMUMUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnagaer 3HAYMTENBHBIM BOCHUTATEIBHBIM MOTEHI[MAJIOM, KOTOPBI
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAay4yHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 32 ITOJYYEHHBIN PE3YIIbTAaT.

B ocHoBe MeToguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJEPKATEIbHO-METOAUYECKUE JUHUU: «YHCIa W BBIYUCIEHUSY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHMs B CTaplliel IIKOJIe, €ECTECTBEHHO JOTMOIHSIS JPYr Apyra U MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  sSIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMAaTUYECKUI aHaIu3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydaiuecs OBiIaaeBaloT BcE Ooiee
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, NOJyYeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHajau3ay, JJIs PEHICHHs] CAMOCTOSTENBHO CPOPMYIUPOBAHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

ConepxaTtenbHo-MeTOAMYECKas JUHUSA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM mIKoje. B crapmieil mikone ocoboe BHUMaHUE YAENISIETCS
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpPM 3amucu  NEWCTBUTEIBLHOTO 4YHCIA, YMEHHE
pallMOHANIBHO BBIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydarommecs NOJIY4YalOT HAaBbIKM TNPUOIMKEHHBIX BBIYUCIECHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUA MAaTEMAaTUHYECKUX KOHCTAHT, OLICHUBAHNS YUCIIOBBIX BBIPAXKCHUN.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B CTaplield IIKOJE, TOCKOJbKY B KaXKJIOM pazfeie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
pPa3IMYHBIMUA METONAMHU PEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHbple yMEHUS HCTIONB3YOTCA PHA UCCIIEIOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOXJEHUWE HauOOJIBIIMX W HAaUMEHbIIMX 3HadYeHW ¢QyHkuuud. JlaHHas
colepkaTeslbHas JUHUS BKIIOYaeT B cels Takke (OpMHUpPOBaHHE YMEHUU
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



collepKallluX CTeNeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuajla NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Aniredpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NeperIeTaeTcsl ¢ APYruMH JIMHUSAMU Kypca, OCKOJIbKY B KAKOM-TO CMbICIIE 33J1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzydyenue CTENIEHHOM,
MOKa3aTeIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs1 PEIICHUsS 3ajayd U3 APYTHX y4eOHBIX
NPEIMETOB U PEAbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEeM YpaBHEHUH W HepaBeHCTB. [Ipu 3TomM OGonbloe BHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCJIEAOBATh IMOJy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofepkaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IO3BOJIIIOLIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIUYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHUs «Hadama mareMaTH4ecKOro aHajau3a» IO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX MOSIBISIETCS] BO3MOXKHOCTh MCCIIEAO0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHHUA, BBIYUCIATH IUIOMAAU (Puryp u oOBEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHHUSI MATEMAaTHYECKHUX MOJENIed pealbHbIX CUTYallUH,
HaXO0XJICHUS] HAWJIY4YIlIeTO PEIICHUS B MPUKIAIHBIX, B TOM YHUCJE COIMAJIbHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B Hayke, TEeXHHMKEe U HcKyccTtBe. OOyuaromuecss Y3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPECTABICHUS MPOHU3BIBAIOT BECh KYypC MIKOJBHOW MAaTeMaTUKHU U MpeiararoT



HauOosiee YHUBEPCATbHBIN A3bIK, 00BEAUHSIONIUM BCE pa3/iesibl MATEMaTUKU U €&
NPUWIOKEHNUM, OHU CBSA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCUMUIUIMHBI B €IUHOE
uenoe. IloaToMy BakHO JaThb BO3MOYKHOCTH IIKOJBHUKY ITOHMMAThb TEOPETUKO-
MHOECTBEHHBIA f3bIK COBPEMEHHOM MAaTEMAaTHUKH H MCIOJIb30BaTh €ro I
BBIPAXKEHHSI CBOUX MBICJIEH.

B kypce «Anrebpa u Hadama MaTeMaTUUYECKOTO aHaiW3ay» MPHUCYTCTBYIOT
TaK’K€ OCHOBbl MAaT€MaTH4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMUpOBaTh HABBIKUA MTOCTPOCHUSI MOJIENICH peaTbHbIX CUTYaIlul, UCCIIeA0BaHUS
ATUX MOJIeNiel C MOMOIIbIO ammapara ajredpbl 1 MaTeMaTHUYecKOro aHaiu3a |
MHTEPIPETALNN MOJIYYEHHBIX PE3YJIbTATOB. Takue 3aaHus BIUICTEHBI B KaXJbli
U3 pa3zesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MAaTEpHUall Kypca LIMPOKO UCIIOJIb3YETCs
JUI pElICHUs NPUKIaAHbIX 3a1a4d. [Ipu pemennn peanbHbIX MPAKTAUYECKUX 3a7ad
yyaluiuecs pa3BUBAlOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BATh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npobaeMy. JlesTeabHOCTh MO (POPMHUPOBAHUIO HABHIKOB PEIICHHS TPHUKIIATHBIX
3a/lady OpraHu3yeTcsl B IMpollecce U3ydeHHUs BCEX TeM Kypca «AnreOpa v Hayana
MaTeMaTHYECKOI0 aHaJIn3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

B ydyeObHOM maHe Ha HW3ydeHHE Kypca ajreOphl M Hadajdl MaTeMaTH4eCKOTo
aHaju3a Ha 0a30BOM ypOBHE OTBOJIUTCS 2 yaca B Heento B 10 kiracce u 3 Jaca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.

COJEPKXAHHME YYEBHOI'O KYPCA
11 KIJACC

Yucsa 1 BBIYUCICHUSA

Harypanbhubie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HEIbIX YUCET.

CteneHb ¢ palioHalIbHBIM TTOKa3aTeneM. CBONMCTBA CTETICHHU.

Jlorapudwm uncna. JleciTHUHBIE U HATYpaJIbHBIC JTOTAPH(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoGpa3oBanre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.

[IpeoOpa3oBanre BBIPAKEHUN, COJEPKAIMMUX CTETICHH C PAMOHATBHBIM
MOKa3aTeNeM.

[IpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEWHBIX YpaBHCHUHN. PelleHne MpUKIAIHBIX 337a4 C MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.



CucTemMbl M1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peaabHOU
KU3HHU.

DYyHKIUHN U TPaPUKHU

Oyukiusa.  [lepuonunueckue  ¢yHkuuu. IIpomMexxyTku  MOHOTOHHOCTH
¢yHkuuu. Makcumymbl U MUHUMYMbl (QyHkiuu. HamOosbliee W HauMeHbIlee
3HaueHue (PYHKIHMHU HA IPOMEXKYTKE.

Tpuronomerpuyeckue QpyHKIMH, UX CBOMCTBA U TpadUKy.

[loka3arenbHas u norapupmMuyeckast PyHKIUU, UX CBOMCTBA U Ipaduku.

Hcnonb3oBanue rpa@ukoB QyHKIUN JUIsl pellIeHUs YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT MPHU PEIICHUU 3ajlady U3 APYTHX y4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

HenpepoiBHble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEIICHHs HEPABEHCTB.

[IpousBonnass  Qynkuuu. ['eomerpuueckuit u  (QU3UYECKUH  CMBICIH
IIPOM3BOIHOM.

[IpousBognble  smeMeHTapHbIX  QyHKUui.  DopMmynsl  HaXO0XKAECHUSA
IPOU3BOJHON CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHH.

[IpuMeHeHne mpou3BOJHON K MCCIEAOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbospIIero 1 HaMMEHbIIET0 3HauUeHUs! PYHKIMU Ha
OTpE3KE.

IIpuMeHeHne NPOU3BOAHOM Ul HAXOXKACHUS HAWIIY4dllIero pELICHUsS B
OPUKIAOHBIX 3a7adax, Ui OINPENENICEHUs CKOPOCTH IIpoLecca, 3aJaHHOro
dbopmymoit niam rpadgukom.

[lepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

Wurerpan, ero reoMeTpudyeckuid u (U3MYECKUN CMBICT. Brruucienue
uHTerpaia no popmyne Hetorona—Jleitouuna.

IINIAHUPYEMBIE PE3YJIBTATHBI

OcBoenue yueOHOro mnpeamera «MaremMaTtuka» JTODKHO oOecreynBaTh
JOCTI)KCHUE Ha YPOBHE CpeIHEro 00IIero oopa3oBaHus CISTYIONIUX JIMYHOCTHBIX,
METaNpeIMETHBIX U TPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB:

JINYHOCTHBIE PE3YJIbTATDI
JIn4HOCTHBIE pe3yJbTaTbl OCBOCHUSI MPOTrpaMMbl Yy4eOHOro MpeaMeTa
«MaremaTuKa» XapakTepU3yHTCS:



I'paxxnaHckoe BOCIUTaHHUE:

c(OpMHUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUU 00YYaIOUIErocs Kak akTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUHCKOro O0IIecTBa, MPEACTAaBICHUEM O
MaTe€MaTUYeCKUX OCHOBaxX (DYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH,
Mporeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMPOCHI W Mp.), YMEHHEM
B3aMMOJIEUCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HUX
(YHKUMSAMH U Ha3HAYEHHEM.

[laTproTryeckoe BOCIUTaHUE:

c(hOpMHUPOBAHHOCTHIO POCCUIMCKOM rpakIaHCKON UIEHTUYHOCTH, YBAXKEHUS K
OPOLUIOMY U HAaCTOSIIIEMY POCCUICKON MAaTeMaTUKH, IEHHOCTHBIM OTHOILIEHHEM K
JOCTUXKEHUSIM POCCUMUCKUX MaTEeMaTUKOB U POCCUMCKONW MaTeMaTHYECKOM IIKOJIbI,
K HKCIIOJIb30BAaHUIO 3TUX JOCTHKEHHH B JAPYTUX HayKax, TEXHOJOTHSX, cepax
HKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCTIUTAHMUS:

OCO3HaHUEM JTIYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMUMUBOTO OYaYIIETO.

DcTeTUYeCcKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj;ad, pelIeHn, paccyXaeHul;
BOCITPUMMUHNBOCTBIO K MAaTEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nuecKkoe BOCIIUTAHHE:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 370pOBOro U 06e30macHoro odpasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE MUTAaHKE, COANIAHCUPOBAHHBIA PEKUM 3aHATHH H

OTJIbIXa, perymsipHas buzndeckas aKTUBHOCTH); bu3nIecKoro
COBEPIIICHCTBOBAHNUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEITHHOM
JeSITETHbHOCTBIO.

TpynoBoe BocluTaHue:

TOTOBHOCTBIO K TPYAy, OCO3HAHHEM IIEHHOCTH TPYIOIIO0HS, WHTEPECOM K
pasnmuuHbIM  cepam  MPOPECCHOHABHOW  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W €€ MPWIOKCHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymeit mpodeccun W peanm3oBBIBATH COOCTBEHHBIC JKW3HCHHBIC TUIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTHKEHUU BCEM JKU3HU;, TOTOBHOCTBIO K AKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUUYECKUX 3a]1a4 MAaTEMAaTHYECKOW HAIIPAaBICHHOCTH.

DKOJOrn4eCKOe BOCIIMTAHHE:



c(OPMHUPOBAHHOCTBHIO HIKOJIOTMYECKON KYyJIbTYypbl, MOHUMAHHEM BIIUSHUS
COLIMAIbHO-3KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOMN
Cpelbl, OCO3HaHMEM TJ00aJBbHOTO XapakTepa SKOJOTMYECKUX MpoliieM;
OpHUEHTALIMEN HA MPUMEHEHUE MATEMATHYECKUX 3HAHWM JJI1 pelieHus 3a7ad B
0o0JacTH OKpyKarouieil cpefpl, IUIAHUPOBAHUS TMOCTYNKOB M OLEHKA UX
BO3MOJKHBIX ITOCJIEACTBUM JJIs1 OKPY/KAOLIEH CPEbI.

[leHHOCTH HAYYHOTO MMO3HAHUA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAayKd M  OOILECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKh Kak c@epbl YeIOBEUECKOW NeATEeIbHOCTH, 3TaroB e
pa3BUTHA M 3HAYMMOCTH JUIA pa3BUTHS UMBWIN3ALWH;, OBJIAJCHUEM SA3bIKOM
MAaTeMAaTUKW M MaTEeMAaTH4YEeCKOM KyJbTYpOM Kak CpEICTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJIATh IMPOEKTHYK) U HUCCIEAOBATENBCKYIO NESITENBHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe Pe3yJabTaThl OCBOEHHUS MPOrpaMMbl Yu4eOHOTO MpeaMera
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsMUY, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU 0eUCBUIMU.

1)  Vuueepcanvuvie = nosmasamenvmvle  Oelicmeusi, — 0becneyuUsaom
Gopmuposanue 06Aa308bIX KOSHUMUBHBIX NPOYECCco8 obyuaruuxca (oceoenue
Memo008  NO3HAHUSL  OKPYICaAnujeco  Mupa,  NpuUMeHeHue  JI02UYEeCKUX,
uUcce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrle nornueckue IeUCTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHUYECKUX
OOBEKTOB, MOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJeICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH MPU3HAK
KJIaccuuKaIy, OCHOBaHUS I OOOOIICHWS W CpaBHEHUS, KPUTCPUH
IPOBOJAMMOTO aHAIIN34;

e BOCIpPUHUMATh, (OPMYTUPOBATH M  MPeoOpPa30OBBIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHBIE;

e BBISBISATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npotuBopeunss B (haKTaxX, MAaHHBIX, HAONIONCHHUSIX W YTBEPKICHHSIX;
npenjaratb  KPpUTEpUH NI BBIABICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIL;

e JI€NaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKIIOUCHUN 110 aHAJIOTHH;



MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHUIO,
NPUBOJIUTh HPUMEPBl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

BbIOMpaATh CMoco0 pelieHus y4uyeOHOW 3adgaud (CpaBHUBATh HECKOJBKO
BapUAHTOB pelIeHUs, BBIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie uccnenoBaTeIbCKUE ACHUCTBUS

UCITIOJIB30BATh BOMNPOCHI KaK MCCIEA0BATENbCKUM MHCTPYMEHT IO3HAHUS;
dopMynupoBaTh BOMPOCHL, (UKCUPYIOUIME TMPOTHUBOpPEUHE, MNpoOIemy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMEHTHPOBATh CBOO MMO3ULIMI0, MHEHHUE;

IPOBOJIUTH CaMOCTOSITEJILHO CIJTAHUPOBAHHBIN DKCHEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
o0BEKTa, SIBJICHHUS, MPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SIBJICHUSIMH, POIIECCAMU;

CaMOCTOATENIBHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEJ0BAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IMpPOLlEcCa, a TAaKXKE BBIIBUTATh
NPEATIONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ nundopmanmeii:

2)

BBISIBIIATD JIeUIIUTHl WHOOPMAIUU, JaHHBIX, HEOOXOIUMBIX ISl OTBETa
Ha BOITPOC U JIJISl PEUICHUS 3a1a4H;
BBIOMpAaTh ~ WHQOpPMAIMIO W3  HWCTOYHHKOB  pPAa3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;
CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuyHBIX (hopmax,
WLUTIOCTPUPOBATH TPadUUECKU;
OIICHUBATh HaJEKHOCTD uHbopMaIuu o CaMOCTOSATEILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicmeus,  00ecneuusarom

CPOPMUPOBAHHOCIL COYUANBHBIX HABLIKOE 0OYUAIOUUXCHL.
OO0uienue:

BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJIEHUS B COOTBETCTBHUU C
YCIIOBUSIMU U LIENIAMHU OOILEHHUS; ICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO
TOYKY 3pE€HHUS B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaThb MOSCHEHUS IO
XOJly PELICHUS 3aa4i, KOMMEHTUPOBATh MOJYYECHHBIN PE3yibTaT;



B XOZi€ 00CYXAECHH 3a1aBaTh BOIIPOCHI [10 CYLIECTBY O0CYX AAEMOMN TEMBI,
poO0JIeMBbl, pelaeMoil 3a1a4u, BbICKAa3bIBATh MJIEH, HALIEIICHHBIE HA MOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKMBaTh Pa3ju4yve M CXOACTBO MO3MIMI; B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIIJIEHUS C YYETOM 3314 MPE3EHTALMHN U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHHUYECTBO:

3)

NOHMMAaTh ¥ HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYaTbHON paOOThI MPU PEeIIeHUH YUeOHbIX 3a/1a4; IPUHUMATD 11eJIb
COBMECTHOW JIESTENIbHOCTH, IUIAHUPOBATh OPraHu3alfio COBMECTHOMU
paboThI, pacrpeaensaTh BUAbl padboT, J0roBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (00CYKIeHusI, 0OMEH MHEHU,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOIO YacTh pPabOThl H
KOOPJIMHUPOBATH CBOM JEHCTBUSA C JPYTMMH YJ€HaAaMU KOMAaHJbI;
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSL.

Vuueepcanonvie  pecynamuenvie  Oeiicmesusl, obecneuusaiom

gbopMupoeaHue CMbBICII0BbIX YCNMAHOB0OK U HCUZHEHHBLIX HABBLIKOB IUYHOCMU .
CaMOOpFaHI/IZ’)aHI/I}I .

COCTABJIATH IUIAH, AJITOPUTM PCIOCHUA 3a1a4H, BBI6I/IpaTI> croco0 peucHus €

y4€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH

¥ KOPPEKTUPOBATH BAPUAHTHI pEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIQJIeTh HABBIKAMHM  TIO03HABATEIIbHOW peQIeKCUH KaK OCO3HAHUSA
COBEPILIAEMBIX JIEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTpPOJS Mpoluecca U
pe3yJibTaTa pelIeHUs] MAaTEMAaTUYECKOW 3a1a4H;

NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUU
3a7a4d, BHOCUTb KOPPEKTHUBBI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, IAHHBIX, HAWIEHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSM, OOBACHSITH
NPUYUHBI JTOCTH)KECHUS WM HEJOCTHMIKCHUS PEe3yJIbTATOB JESITEIBbHOCTH,
HAXOJUTh OIIHNOKY, T1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI



OcBoenune yueOHOTO Kypca «Anrebpa v Hadala MaTeMAaTUYECKOTO aHAJIHM3a»
Ha YpPOBHE CpPEIHETr0 00IIero o0pa3oBaHUs JOKHO 00ECHEUYMBATH JOCTHKECHHE
CJIEYIOIUX MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB:

11 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh MOHATHUSAMH: HATypaJIbHOE, ILEJI0€ YHCIO; HCIOJIb30BaTh
MPU3HAKHU JIEIUMOCTH LIEJIBIX YKCEII, PA3JI0AKEHUE YUCIA HA MPOCTHIE MHOXHUTEIN
IUISl PELICHUS 3a/1a4.

OnepupoBaTh MOHSATUEM: CTEIEHD C PAIMOHAJIBHBIM MTOKA3aTEJEM.

OnepupoBaTh TMOHATUSIMU: JorapudM UHCIa, TECATHUYHBIE W HATypajbHbIE
Jorapugpmsl.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpuMensT, CBOWCTBA CTEMEHHW IS MPeoOpa3oBaHMsl  BBIPAXKCHUH;
ONEpPUPOBATh MOHATUSIMU: TOKA3ATEILHOE YpPaBHEHHWE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BreimonHaTh mpeoOpa3oBaHUs  BBIPAXKEHUM, COJAEpKANIUX JIOrapuMBbL;
OIIepUPOBATH MOHATUSAMU: JOrapuMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlIaTh
OCHOBHBIE THUIIBI JOTapU(MUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxoauTe penieHus: mpocTeNIIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CHCTEMA JIMHEHHBIX YpaBHEHUW U €€ PEUICHUE;
UCITIOJI30BATh CUCTEMY JIMHEHHBIX YPABHEHUH ISl PEIICHUS TPAKTUUECKUX 3aa4.

Haxonute pemieHrs npoCTEUIIMX CUCTEM U COBOKYITHOCTEM pallMOHATBHBIX
YpaBHEHUH U HEPABCHCTB.

MopenupoBaTh pealibHbIe CUTyallMM Ha fA3BIKE aiareOpbl, COCTABISTH
BBIPDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHCTEMbI IO YCJIOBHUIO 3aJayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJIENIH C UCTIOIH30BAHUEM alllapaTa aireOpsl.

DyHKUUH U TPaPUKH

OnepupoBaTh MOHATUSMHU: TepuoanyYeckas  QYHKIHS, TMPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKM OJKCTpeMyMma (yHKIMH, HauOosbpliee U
HAaWMEHbIIeEe 3HA4YeHUS (QYHKIUU Ha TMPOMEXKYTKE; HCIOIb30BaTh WX IS
uccien0Banus PYHKITNH, 3aJJaHHOU rpaduKOM.

OnepupoBaTh MOHATUSAMH: TpPapUKH TOKA3ATEIHHOW, JIOTapu(OMHUUECCKOU U
TPUTOHOMETPUYECKUX (DYHKINI; M300pakaTh MX HAa KOOPAWHATHOM TUIOCKOCTU H
HCMOJIB30BATH JJISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOW TUIOCKOCTH TpadUKH JTMHEHHBIX ypaBHEHHUI
Y UCTOJI30BaTh UX JIJIsl PEIICHUSI CUCTEMBI JMHEUHBIX YPaBHECHUM.

Ucnonw3oBate rpaduku (QyHKUUE [JJIs  HCCIENOBaHUS MPOLECCOB U
3aBUCUMOCTEH U3 APYTrUX y4eOHBIX NUCIUILIUH.



HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh MOHATUAMU: HENPEpPbIBHAS (QYHKUHUSA; TPOU3BOJIHAA (QYyHKUIUU;
HCIIOJIb30BaTh TEOMETPUUECKUN U (PUINYECKUI CMBICT TPOU3BOIHOMN ISl PEILICHUS
3a/1au.

HaxoauTe npou3BOgHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIATD MPOU3BOIHbIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJIA HCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBbI, TPUMEHSTh PE3yJIbTaThl HCCIEI0BAHUS K OCTPOCHUIO TPadUKOB.

Hcnonb3oBaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4lIEro pPELICHUS B
IIPUKJIAJHBIX, B TOM YUCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a7a4ax.

OnepupoBaTh MOHATUSIMH: T[epBoOOpa3Hass W  MHTErpall; TMOHHUMATH
reoMeTpUYeCKui U QU3NUECKUN CMBICI HHTErpaa.

Haxoaute nepBooOpa3Hble 3JeMEHTapHbIX (DYHKIMMA; BBIYUCIATH WHTErpaj
no ¢popmyne Herorona—JIeitGuuna.

Pemate mpukiiagHele 3aauv, B TOM 4YHUCJIE COLMAJIBHO-3KOHOMHMYECKOIO U
(duznueckoro xapaxkrepa, CpeacTBaMHu MaTeMaTU4ECKOIO aHaJIn3a.












TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHS U HEPAaBEHCTBA
Jlorapudmuueckas QyHKITHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEeHCTBa
Tpuronomerpuueckue GyHKIUU U UX
3 rpaduku. TpuroHoMeTpuIecKue 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenne mpou3BOIHOM 24 1
5 HHTerpan u ero npuMeHEeHUs 9
6 Cucrembl ypaBHCHUH 12 1
7 HarypanbsHble u 11e1b1e yncia 6
8 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aIUs 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0










IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsbl
Crenensb C pallMOHATBHBIM TMOKa3aTeeM 1
CBoiicTBa cTeneHU 1
3 [IpeoGpa3oBanue BhIpaKEHUH, COAEpPIKALIUX 1
paloHaIbHbIE CTEIIEHH
4 [IpeoGpa3oBaHue BhIpaKEHUH, COIEPIKALIUX 1
paloHaIbHbIE CTEIIEHH
5 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1
paloHaIbHbIE CTEICHH
6 [Toka3aTenpHbIC YypaBHEHUS U HEPABEHCTBA 1
7 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
8 [TokaszarenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
10 [TokazaTenbHbIC YypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenpHas GyHKIUS, €€ CBOIICTBA U 1
rpaduk
Kontponbnas pabora no teme "CremneHs ¢
12 paIMoOHaTBHBIM MTOKa3aTeJIeM. 1 1
[TokazarenpHas ¢ynkuus. [lokasarenpHbie
YPaBHEHUS U HEpPABEHCTBA"
13 Jlorapudmuueckue yuciaa 1




14 JlecsiTHUHBIC U HATYPATBHBIC TOTAPUPMBI

15 [IpeoOpa3oBanme BEIpAKEHUH, COACPIKAIUX
JorapuQMbI

16 [IpeoOpa3oBanme BEIpAKEHUH, COIECPIKAINX
JorapuQMbI

17 [IpeoOpa3oBanme BEIpAKEHUH, COIEPIKAIUX
Jorapu(pmsl

18 [IpeoOpa3oBanme BEIpAKEHUH, COIEPIKAIUIX
norapudmsl

19 JlorapudmMudeckue ypaBHEHHS 1
HEPaBCHCTBA

20 Jlorapudmuueckre ypaBHEHUS U
HEPaBCHCTBA

21 Jlorapudmuueckre ypaBHEHUS U
HEpPaBEHCTBA

99 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

93 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U
rpaduk

24 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U
rpaduk
TpurosoMmerpuueckue KLUH, UX

25 ’
CBOMCTBA M rpaduKu
TpurosoMmerpuueckue KLUH, UX

26 ’
CBO¥CTBa U rpaduku

97 Tpuronomerpuueckue GyHKIHUU, UX
CBO¥CTBa U rpaduku

28 Tpuronomerpuueckue GyHKIUH, UX




CBOMCTBA U IrpaduKu

[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KonTponbHas paborta o teme
"Jlorapugmuueckas QyHKITHS.
JlorapudmMuueckre ypaBHEHUS U

33 HepaBeHCTBa. T puroHOMeTpHYeCKHe
GyHKIIMY 1 UX
rpaduku. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepriBHbie QyHKITIN

35 MeTto1 UHTEPBAJIOB 7S PEIICHHUS
HEPaBEHCTB

36 MeTto1 UHTEPBAJIOB 7S PEIICHHUS
HEPaBEHCTB

37 [IpousBoanas GyHKIHH

38 [IpousBoanas GyHKIHH

39 I'eomerpuueckuii u GU3NYECKUIN CMBICT
MIPOU3BOJHOMN

40 I'eomerpuueckuit 1 Gu3NIECKUt CMBICI
MPOU3BOJHOM

41 [Ipou3BoaHbIE IIeMEHTAPHBIX (QYHKLIUH




42

[Ipon3BoaHbIE IIEMEHTAPHBIX (QYHKIUI

[IpousBoaHAasA CyMMBI, IPOU3BEICHHS,

43 .
9acTHOTO (DyHKIIMIA

44 [IponsBoaHasi CyMMBI, IIPOU3BEICHHS,
9acTHOTO (DyHKIIMIA

45 [TponsBoHAs CyMMBI, IIPOU3BEICHHS,
Y4acTHOTO (QyHKIUI
[IpuMeHeHne npon3BOIHOMN K

46 WCCIIeIOBaHUIO (DYHKIMI HA MOHOTOHHOCTb
Y DKCTPEMYMBI
[IpuMeHeHne nmpon3BOIHOMN K

47 HCCIEeI0BaHUIO (DYHKIIMIM Ha MOHOTOHHOCTh
Y DKCTPEMYMBI
[IpumeneHnne mpou3BOIHOM K

48 rccaeaoBaHuio (PyHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
[IpumeneHnne mpou3BOIHOM K

49 Hccaea0BaHuI0 (PyHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

50 Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HaueHUs GYHKIIMU HA OTPE3Ke

51 Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HaueHUs QYHKIIUU HA OTPE3Ke

59 Haxoxaenne HauboIbIIero 1 HANMEHBILIETO
3Ha4YeHusl QYHKIUN Ha OTpPe3Ke

53 Haxosxaenne HanOoJIbIIero ¥ HAMMEHBIIETO
3Ha4YeHusl (QYHKIIUN Ha OTpe3Ke

54 Haxoxnenne HanOOJIBIIIETO U HAUMEHBIIIETO




3Ha4YeHUs1 (YHKIIUH HAa OTPE3Ke

Haxonc;[eHHe HaMOOJIBIIET0 ¥ HAUMEHBIIIETO

> 3Ha4eHUs1 (QYHKIIUH HA OTPE3KE
[IpuMeHeHne npou3BOIHON IS
HAXO0KJICHHUS HAWITYUIIIEro PEHICHUs B

56 MPUKJIAIHBIX 3a7ja4ax, Ui ONpeIeIeHUs
CKOPOCTH Tpoliecca, 3aJaHHOTO (GopMyoit
WK rpapuKOM

57 KonTponsnas pabora no teme
"[IponsBonHnas. [Ipumenenne npon3BoHON"

58 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

59 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

60 WuTerpan, reoMmerpuueckuii U Gpu3NYeCcKuit
CMBICJI HHTErpaja

61 HHTerpain, reoMeTpuuecKuil 1 GU3NUECKUMA
CMBICJI HHTErpaja

62 HHTerpain, reoMeTpuuecKuil 1 PU3NUECKUMA
CMBICJI HHTErpaja

63 Beruucnenue uarerpana no gopmyie
Herorona—JleiiOauna

64 Brruucnenue unrerpana no gopmyie
Herorona—JleitOHuna

65 Brruucnenue unrerpana no gopmyie
Herorona—JleitOHuna

66 Brruncnenue uarerpana no gopmyse
Herorona—1Jleii6Huna

67 Cucrembl TMHENHBIX YPaBHEHUN

68 Cucrembl TUHENHBIX YpaBHEHUN




69

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

70

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

71

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHOHAIbHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

72

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

73

CucreMsl 1 COBOKYITHOCTH LECJbIX,
paloOHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUIN U HEPABEHCTB

74

CucreMbl 1 COBOKYITHOCTHU LIETBIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOrapuPMUUECKUX
ypaBHEHUI U HEPABEHCTB

75

Hcnonb3oBanue rpadukoB GpyHKIMI 1715
pelIeHns ypaBHEHUN U CUCTEM

76

Ucnonb3oBanue rpadukoB GpyHKIUI 1715
pelIeHns ypaBHEHUN U CUCTEM

77

IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO0 MAaTEMaTUYECKUX
3aJa4 M 3a/1a4 U3 pasIM4yHbIX oOsacTen
HAyKU U peaJbHOU KU3HU




KonTtponsHas padora no Teme "MuTerpan u

8 ero npuMeHeHus. Cucremsl ypaBHEHUI"

79 HatypaiibHbIe ¥ 1eTbIe Yrciia B 3a7adax u3
peanbHOM KU3HU

80 HatypaJibHbIe 1 1IeTbIe Yrciia B 3a7a4ax u3
peanbHOM KU3HU

81 HatypaJibHbIe ¥ 1eTbIe Yrciia B 3a7a4ax u3
peanbHOM )KU3HU

82 [Ipu3Haky JeTMMOCTH LEIbIX YUCEI

83 [Tpu3HaKH NETUMOCTH LETBIX YHCEI

84 [Tpu3Haku JETMMOCTH HEBIX YHUCEI

85 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHUM. YpaBHEHUS

86 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAHUU. YpaBHEHUS

87 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAHUU. YpaBHEHUS

88 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3 AT
3HAHUU. YpaBHEHUS

89 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUN. YpaBHEHUS

90 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUN. YpaBHEHUS

o1 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui. HepaBencrea

92 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs

3HaHui. HepaBencrea




[ToBTOpEeHue, 06001IeHNE, CHCTEMATH3AIUS

93 . 1
3HaHui. HepaBencraa

94 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUs 1
3HaHui. HepaBeHncrea

95 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHUN. CrucTeMbl ypaBHEHUI

96 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHUH. CrucTeMbl ypaBHEHUIN

97 [ToBTOpenue, 0600IIeHNE, CUCTEMATHU3AIIHS 1
3HaHUi. OyHKIUK

98 [ToBTOpEeHME, 0600IIIEHNE, CUCTEMATH3AIIHS 1
3HaHui. OyHKIUK

99 HroroBast KoHTpOJbHAS padoTa 1

100 Hrorosas koHTpoJbHAs paboTa
O0o001enue, cucTeMaTH3alusa 3HaHUH 3a

101 Kypc ajreOpbl ¥ HadaJl MaTeMaTHYeCKOTO 1
anamm3a 10-11 knaccoB
O0o001Ienre, cucTeMaTH3anus 3HaHUH 3a

102 Kypc aJireOpbl ¥ HadaJl MAaTeMaTHIECKOTO 1
anamm3a 10-11 knaccoB

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* MaTtemaruka: ainrebpa U Hadajla MaTeMaTUYECKOT0 aHanu3a, reometpus, 11
kiacc/ Mopakosuu A.I'., CmupnoBa .M., Cemenos I1.B., O6miecTBo ¢
orpann4eHHON 0TBeTCTBEHHOCTHI0 « MOl MHEMO3NHA»

* MaTtemaruka: anrebpa v Hauajga MaTeMaTHUYECKOTO aHaJli3a, TEOMETPHUS.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10-11 knaccsl/ Anmumos 111LA.,
Komnsarun F0.M., TkaueBa M.B. u npyrue, AKiinoHepHoe 00I1eCTBO
«3narenscTBo «IIpocBemienne»

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

1. www. edu - "Poccuiickoe oOpa3oBanue" denepalibHbIH MTOPTAL.

2. www.school.edu - "Poccuiickuii 001eodpa3zoBaTebHbIH mopTan'.

3. www.school-collection.edu.ru/ Enunas xomekius 1iudppoBbIX
o0pa3oBaTeIbHBIX PECYPCOB
4. www.mathvaz.ru - doCre mKOIBHOTO YUUTENSI MATEMATHKH
JoxymeHTanusi, paboune Matepuanbl 1 YIUTENIs] MaTEMAaTHKA
5. www.it-n.ru"CeTb TBOpYECKHX yuuTenen"

6. www.festival.1september.ru ®ectuBans negarornyeckux uaeu






MMHUCTEPCTBO ITPOCBENIEHUS POCCUVICKOI ®EAEPAIIVIN
MuHHCTepCcTBO 00pa3oBaHus U HayKu Pecnyosinku [/larecran
MP "BbyWHaKCKUH paioH"

MKOY " lypanruackas COII"

YrBepxaaio
. HPEKTOP MIKOJIbI
pidy —C.I'.Cyneiimanos

PABOYAS [TIPOTPAMMA
(ID 2000935)

yueOHoro Kypca «I'eomeTpusa»

AJist obyyJaroiyxcs 7 Kjaacca

BbyvHakckuu pauoH c./lypanru 2023



ITOSACHUTEJ/IbHASA 3AITNCKA

l'eomeTpusi Kak OAMH W3 OCHOBHBIX pa3/iefioB LIKOJbHOM MaTeMaTHKHU,
MMEIOIUNA CBOeH 1e/bl0 00eCreunTs W3yueHHe CBONCTB M pa3MepoB (GHUTYp, WX
OTHOLIEHWM U B3aUMHOe pacroJiO)KeHWe, OMUpaeTcs Ha  JIOTMYeCcKylo,
Jl0Ka3aTe/JbHYI0 JUHUI0. LIeHHOCTh M3ydeHHsi reOMeTPpUM Ha YPOBHE OCHOBHOI'O
ob1iero obpa3oBaHUs 3aK/IFOUAETCS B TOM, UTO OOYYAOL[UICS YUUTCS TPOBOJUTh
Jl0Ka3areJibHble pacCy>k/leHHsl, CTPOUTh JIOTUUeCKHe YMO3aK/IHOUeHUs], J0Ka3biBaTh
VCTUHHBbIE YTBEPXXJEHUS] W CTPOWUTb KOHTPIPUMEPHI K JIOKHBIM, TPOBOJUTH
pPacCYy>KZIeHUsI ~ «OT  TPOTUBHOTO», OT/JMUYaTh CBOMCTBA OT  IIPHU3HAKOB,
¢dopmynrpoBaTb 0OpaTHbIE YTBEPKIEHUSI.

Bropoii Lenbl0 M3yueHHsi TeOMeTpUU SIBJISIeTCS UCMO/b30BaHUe eé Kak
VMHCTPYMEHTa MNpPU pelleHWH KaK MaTeMaTMYeCKHX, TaK M TpaKTAYeCKUX 3azad,
BCTPEUAIOLUXCA B peasbHOM >Ku3HU. OOydYarol[uiics [JO/DKeH HayUUThCS
oTpefie/IuTh FeOMeTpUUecKy (GUrypy, OonucaTh C/A0OBaMU JAHHBIA UePTEX WU
PUCYHOK, HaUTH TIIOIIA/b 3eMeJTbHOTO yYacTKa, PACCUMTATh HEOOXOAUMYIO [I/TUHY
OTTOBOJIOKOHHOTO Kabesiss wiu TpeOyeMmble pa3Mepbl Tapaka JJisi aBTOMOOHJIS.
OTOMYy COOTBETCTBYeT BTOpasi, BbIUMC/IMTE/IbHAS JIMHUSI B U3yUeHUU TeOMeTpHHU.
[Ipu pellleHMy 3aZiau MPaKTUUECKOTO XapakTepa 00yuaroIuiics yUUTCS CTPOUTH
MaTeMaThuyecKhe MOJieJId  peajlbHbIX JKW3HEHHBIX CUTyal[ul, TPOBOJUTH
BBIYMCJ/IEHUS U OL|€EHUBATh a[|leKBaTHOCTb MOTYUYEHHOT 0 pe3yJ/ibTara.

KpaiiHe Ba)KHO TITOAUEPKUBATL CBSI3W T€OMETPHM C JPYTMMH y4eOHBIMU
npeMeTaMi, MOTUBUPOBAaTh UCMO/b30BaTh OMpe/ie/ieHrsi FTeOMeTPUUeCKUX (PUryp
Y TIOHSITWM, 1eMOHCTPUPOBAThb TpPUMEHeHWe TOyYeHHbIX yMeHUul B (u3uKe U
TeXHWKe. OTU CBs3W Haubosee SpKO BUJHBI B TeMax «BeKTopbI»,
«TpuroHoMeTpUUeCKre COOTHOIIEeHUs», «MeTon KoopauHat» U «Teopema
[Tugaropa».

YuebHbIN Kypc «['eomeTpusi» BK/IOUAeT CreAyIOIe OCHOBHBIE Ppa3fiesibl
cogepxanusi: «['eomerpuueckre ¢GUrypel W WX CBOWCTBa», «/I3mMepeHue
reoMeTpUUYecKUx BeJUUWH», «J/leKapToBbl KOOpAMHAThl Ha  IJIOCKOCTUY,
«BekTopbI», «/IBIKEHUS TJIOCKOCTH», «IIpeobpa3oBaHus MOA00Ms».

Ha u3yuenne yuebHOro Kypca «I'eomeTpusi» OTBOJWTCA B 7 Kiaacce — 68
yacoB (2 yaca B HeJieJt0),



COAEPXXAHUE OBYUEHUA
7 KIIACC

HauanbHble noHaTus reomerpuu. Touka, rpsmasi, OTPe30K, ay4d. YTou. Buzel
yrioB. BeprukanbHble U CMeXHble yribl. buccekrpuca yria. JlomaHas,
MHOroyroJyibHuK. [lapasiebHOCTh U MeprieHAUKYISPHOCTb IIPSIMBIX.

CummeTtpuuHble  (urypel. OCHOBHbIE CBOWCTBA OCEBOW CHUMMETPUHU.
[IpyMepbl CUMMeTPUU B OKPY’KaroLl|eM MUpe.

OCHOBHBIE TIOCTPOEHMSI C TIOMOLIBI0 LMPKYJS U JIMHEUKU. TpeyroJbHUK.
BricoTa, MeivaHa, 61cceKTpuca, UX CBOMCTBA.

PaBHOOe/ipeHHBII Y PaBHOCTOPOHHMUN  Tpeyro/ibHUKU. HepaBeHCTBO
TpeyroJibHUKa.

CBoiicTBa ¥ TIpU3HAKM pPaBHOOEJPEHHOr0 Tpeyro/bHUKa. [Ipu3HaKu
paBeHCTBa TPeyroIbHUKOB.

CBoriCTBa M IIPU3HAKU TapasliesbHbIX NpsAMbIX. CyMma yrjioB TPeyroJIbHUKA.
BHe1Hue yryibl TpeyrosibHHUKA.

[IpsiMmoyrosibHbIM  TpeyronbHUK. (CBOWCTBO MeAWaHbl MPSIMOYIOJIBHOTO
TPeyrojbHUKa,  IIPOBeJEHHOM K  runoreHy3e. IIpusHaku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYT0JIbHUKOB. [IpSIMOYTOJIbHBIM TPEYTOJILHUK C YIjioM B 30°.

HepaBeHnctBa B reomerpuy: HepaBeHCTBO Tpeyro/IbHWKA, HEPaBeHCTBO O
JJIiHe JIOMaHOW, TeopeMa O GosibilieM yriie U OoJsibllieli CTOPOHe TPeyroJibHUKa.
[leprieHiUKY/IIp ¥ HaK/IOHHAS.

['eomeTprueckoe MecTo TOuek. buccektpuca yria W CcepeguHHbBIU
TeprieHAUKYJIIp K OTpe3Ky Kak reoMeTpuyeckue Mecra TOYek.

OKpy>XHOCTb M KpyI, XOpJa M [JuaMeTp, HX CBOWCTBAa. B3aumHoe
pacrioioKeHre OKPY)KHOCTHU U IpsiMou. KacatesbHas M cekyljast K OKpY>KHOCTH.
OKpy)XHOCTb, BIHCaHHAasg B yroj. DBrnucaHHasd U ONKWCAHHAsA OKPY’KHOCTU
TpeyroJibHUKa.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3y/JbTaTbl OCBOEHWsS TMpOrpaMMbl yueOHOro Kypca
«["'eomMeTpusi» XxapaKTepHU3yHOTCS:

1) naTpuoTHUYeCKOe BOCIIMTAaHUE:

MpOSIBJICHWEM UWHTepeca K TMPONUIOMY U HACTOSIEMY POCCHUHCKOU
MaTeMaTWKH, 1[eHHOCTHbIM  OTHOLIEHWeM K /[OCTH)KEHUSIM  POCCUHCKUX
MaTeMaTUKOB U POCCUMCKOU MaTeMaTHUYeCKOM IIKOJIbI, K MCIIOJb30BAHUI0 3TUX
JNOCTV)KEHUM B JIPYTHX HayKaX U TIPUK/IaZiHbIX cdhepax;

2) rpaxkiaHCKoe ¥ AyXOBHO-HPAaBCTBeHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00513aHHOCTeN IpakJAaHWHA W peanu3aliiu ero
rpaB, TMpeJCTaB/eHMeM O MaTeMaTHYeCKMX OCHOBaX (DYHKLIMOHMPOBaHUS
pa3UUHbIX CTPYKTYp, SIBJIEHUH, TpoLielyp IPakJaHCKOro obiijecTBa (Hampumep,
BbIOODHI, OTIPOCHI), TOTOBHOCTBIO K O0CYKIEHUIO STUUECKUX TPOoO/IeM, CBSI3aHHBIX
C TIPAaKTUYeCKMM TpUMEHEeHHWeM [OCTW)KeHUM HayKd, OCO3HaHUEM Ba)KHOCTH
MOPaJIbHO-3TUUECKUX MPUHLUIIOB B JeSITeIbHOCTH YUYEHOT0;

3) TpyAoBOe BocliUTaHUE:

YCTaHOBKOM Ha aKTHMBHOE ydyaCcTMe B pelIeHWM MNPaKTUUeCKUX 3ajay
MaTeMaTH4YeCcKOl HamnpaB/JeHHOCTH, OCO3HaHWEeM Ba)KHOCTHM MaTeMaTHUyecKoro
oOpa3oBaHUs Ha TIPOTSDKEHUM BCEM >KU3HM [IJIs1 YCIelIHOW TpodeccroHaTbHOU
JesiTeTbHOCTU W pa3BUTHEM HeoO0XO/UMbIX yMeHHM, OCO3HaHHLIM BbIOOpDOM WU
TIOCTPOEHNEM WHAVBHUAYaTbHON TPaeKTOPUM 00pa30BaHus U JKU3HEHHBIX TIJIAHOB C
YUETOM JINUHBIX MHTEPEeCOB U 00IIleCTBeHHBIX NTOTPeOHOCTeH;

4) 3cTeTUYeCKOe BOCITUTAHME:

CIIOCOOHOCTRIO K SMOLIMOHA/ILHOMY ¥ 3CTETUUECKOMY  BOCIPHSITHIO
MaTeMaTUUeCKUXx OOBEeKTOB, 3a/lay, peIleHUid, pacCy)XAeHH!, YMEHHI0 BHIeThb
MaTeMaTHh4yecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAyYHOT'0 MO3HAHMSA:

OpUeHTal[ed B [esiTeTbHOCTY HAa COBPEMEHHYI) CHUCTEMY Hay4HbIX
TIpe/iCTaB/IeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UejioBeKa, MPUPOJbI U
o0IriecTBa, MOHWMaHWEM MaTeMaTHMUeCKOW HayKd Kak cdepbl dYeoBeuecKoi
JesiTeNTIbHOCTU, 3TaroB €€ pa3BUTHS M 3HAUMMOCTH [Ji pa3BUTHUS LMBUJIM3ALIUU,
OB/IafIecHUeM SI3bIKOM MaTeMaTUKU M MaTeMaTH4yeCKOW Ky/JbTypOW Kak CpeZiCTBOM
MO3HAaHUSI MWpA, OBJIAJ[EHWEeM TPOCTEUIIMMU HaBbIKaMU UCC/Ie0BaTeIbCKON
nesiTeNTIbHOCTY;



6) ¢usuueckoe BocnuTaHue, (GopMHUPOBaHHE KY/JIbTYPbl 3[0POBbS H
IMOLIMOHA/TLHOT0 0/1aromo/Tyuus:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTUueCKhe 3HaHWs B HHTepecax CBOEro
3[J0pPOBbS, Be/leHHs  370poBOro  obOpa3a O kM3HU  (3/[0pOBOe  TIMTAHUE,
cOa/laHCUPOBAaHHBIM PEXXUM 3aHATHMM U OTAbIXa, pery/aspHas Gdu3nueckas
aKTUBHOCTB), C(POPMUPOBAHHOCTHIO HaBblKka ped/eKCuM, IIpU3HaHHWeM CBOEro
TIpaBa Ha OIIMOKY M TaKOTO >Ke IpaBa JPyroro uejoBeKa;

7) 3Ko/I0rMYecKoe BOCIUTAHHUeE:

opueHTal[yell Ha MpUMeHeHrHe MaTeMaTHUeCKUX 3HaHWUM /I pellleHus 3afjau
B 00/1aCTH COXPAaHHOCTH OKPY>KaloOIllel Cpe/bl, IJIAHUPOBAHMUS TIOCTYIIKOB U
OLIEHKM MX BO3MOXXHBIX TMOC/IeJCTBUM [Jid OKPY’Karolller cpe/ibl, OCO3HAaHUEM
r7106a71bHOT0 XapakKTepa 3K0JI0THUeCcKUX Mpo0sieM U TyTeld UX pelleHus;

8) aganTauusa K U3MEHAIMMCS YC/JI0BUAM COLMA/IbHOM M MPUPOJHOM
cpe/ibl:

TOTOBHOCTBIO K [IEWCTBUSIM B YCJIOBUSIX HeOIpe/e/IEHHOCTH, TOBBIIIEHUIO
YPOBHSI CBO€M KOMITETEHTHOCTH uepe3 MPaKTUUeCKyro [eATe/IbHOCTb, B TOM UUCJIe
YMEHHE YUUTLCA y JAPYTUX JIOfieH, MpHobpeTaTh B COBMECTHOM JesTe/IbHOCTH
HOBbIe 3HaHUSI, HaBbIKW ¥ KOMIIETeHI[UW U3 OMbITa IPYTUX;

He0OX0/MMOCTEI0 B (DOPDMUPOBAHMM HOBBIX 3HAaHUW, B TOM UHCTIe
dbopMyIpoBaTh U/eH, TIOHSATHS, TUTIOTe3bl 00 00bEeKTaX U SIBIEHUSAX, B TOM UUCJ/IE
paHee HEM3BECTHBIX, OCO3HaBaTh JAePUI[UTBI COOCTBEHHBIX 3HAHUH U
KOMIIeTeHTHOCTeH, T/laHUPOBaTh CBOE pa3BUTUE;

CIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CUTYyalMi0, BOCIPUHUMATH
CTPECCOBYIO CHTYallUl0 KaK BBI30B, TPeOYIOIM KOHTPMep, KOPPEeKTHPOBATh
TpUHUMaeMble pellleHus U JelcTBUsl, (OpPMY/JIUpOBaTh U Ol|eHWBaTh PUCKU U
roceCTBYsI, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDI
ITo3HaBaTe/IbHbIe YHUBePCA/IbHbIE YUeOHbIe AeHCTBUS

Bba3oBble jioruvyeckue AefCcTBUA:

* BBIIB/ISITh U XapaKTepPHU30BaTb CYLECTBEHHbIe MPU3HAKM MaTeMaTU4eCKUX
00BEeKTOB, TOHSITHM, OTHOILIEHWUW MeXAy TOHATHUAMH, (HOPMYIUPOBATh
orpeie/ieHUs]  MOHATUM,  yCTaHaBAMBaTh  CYLIECTBEHHBbIM  MpPU3HAK
KnaccuuKalui, OCHOBAaHUS [jisi 000OIIeHUs] W CpaBHEHHS, KPUTEepPUU
MIPOBOJVMOTO aHa/Iu3a;

e BOCIIpUHWMATh, (OpPMYyJHUpOBaTb U  Mpeobpa3oBbIBaTh  CYKAEHUS:
yTBepJuTe/ibHble W OTpHUliaTe/ibHble, eJAUHUYHbIe, uacTHble U OOIIUe,
YCJIOBHBIE;



BBbISIB/IATH ~ MaTeMaTWUUeCKWe  3aKOHOMEPHOCTHM,  B3aMMOCBSI3U M
npoTuBOpeunss B (akTaxX, [JJaHHBIX, HAOJIOZEHUSAX W YTBEPXKIEHUSIX,
Tpe/ijlaraTh KPUTEPHH [I/IS1 BBISIB/IEHUST 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUHI;
7le/laTh BBIBOJIbI C WCITIO/b30BaHWEM 3aKOHOB JIOTWKH, [AeJYKTHBHBIX H
WHIYKTUBHBIX YMO3aK/TFOUeHNH, YMO3aK/IFOUeHHUH T10 aHa/IOTHH;

pa3buparth /I0Ka3aTe/bCTBA MaTeMAaTUUECKUX YTBEPXKIEHHWM (TPSAMbIE U OT
TIPOTHUBHOr0), TIPOBOJAWUTL CAMOCTOSITEJIbHO HEC/TIOXKHBIE J/I0Ka3aTeIbCTBa
MaTeMaTUUeCKWx (aKTOB, BBICTPaWBATb apPryMeHTAlUI0, TIPUBOUTH
TIpUMeEPbI U KOHTPIPHUMeEPbI, 000CHOBBIBATH COOCTBEHHBIE PACCY KIEHUS;
BbIOMpaTh criocob pereHuss yueOHOW 3afauud (CpaBHUBATh HECKOJIBKO
BAapMAHTOB peIlleHus, BbIOMpaTh Haubo/iee TMOAXOAAIIHNA C YUYETOM
CaMOCTOSITE/TbHO BbIZIe/IEHHBIX KPUTEPHEB).

Ba3oBble Hccie oBaTe/IbCKHe JIefCTBHSA:

WCTI0/Tb30BaTh BOTMPOCHI KaK HCC/e/0OBaTe/IbCKU WHCTPYMEHT T103HaHUS,
¢dbopMy/iMpoBaTh BOMPOCH, (PUKCUPYIOLME TPOTHBOpeure, TMpobseMy,
CAMOCTOSITE/ILHO ~ yCTaHaB/IMBaTh WCKOMOe W JaHHOe, (OPMHUPOBATh
TUIIOTe3y, aprTyMEHTUPOBaTh CBOIO MTO3ULIMI0, MHEHHE;

MPOBOUTL TI0 CaMOCTOSITe/TbHO COCTAaBJIEHHOMY TUJIaHy HeC/I0>KHBIM
9KCIepUMeHT, HeboJIbIIIoe UCC/ieloBaHue 10 YCTAaHOBIEHUI0 0CO0eHHOCTel
MaTeMaTUUeCKOTo 00beKTa, 3aBUCUMOCTeH 00BeKTOB MexKay cob60ii;
camocTosITesTbHO (hOpMy/UpoBaTh 00001[eHUST U BBIBO/BI TI0 pe3y/bTaTaM
NpoBeJEHHOT0 HaO/IOZieHNs], WCC/ie[loBaHUs, OLeHWBATh [[OCTOBEPHOCTh
TM0JIyYeHHBIX pPe3y/IbTaTOB, BLIBO/IOB 1 000011IeHMI;

MPOTHO3UPOBAaTh BO3MOXKHOE Da3BUTHE TIPOL[eCCa, a TakKKe BbIIBUTAThb
TIPe/ITI0/I0’KEeHHS O er0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

PaboTa ¢ nuadopmarueii:

BBISIB/ISITh HEJJOCTAaTOUHOCTb U U3OBITOYHOCTh WH(GOpMalMH, [AaHHBIX,
HeoOXOIUMBIX [I/IsI pellieHUs 3a/jauu;

BbIOMpaTh, aHalIW3UpPOBaTh, CHUCTEMATHU3UPOBAaTh M HWHTEPIIPeTUPOBATh
MH(OpPMAaLMIO Pa3/IMUHBIX BUZOB U ()OPM IIpe/|CTaB/IeHNUs;

BbIOMpaTh ¢GopMy TIpe[CTaBleHUs WHPOPMALMM U WJUTIOCTPUPOBATh
peliaeMble 3a7laud CXeMaMmH, JuarpaMMaM{, HWHOW TpaUKOu U HUX
KOMOMHAITUSIMU;

OLIeHMBaTb HAaZEXHOCTb HH(OpPMALMA I0 KPUTEpUsM, Ipe/JI0’KeHHbIM
yuuTesieM Ui ChOpMYIUPOBaHHBIM CaMOCTOSTE/IBHO.

KOMMyHI/IKaTI/IBHblE yYHuBepcCd/ibHbIE y‘-IEﬁHBIe AEﬁCTBHﬂ:

BOCIIPUHUMATh U (hOPMYJIMPOBATh CY>/IeHUsI B COOTBETCTBUM C YCJIOBUSIMU
U 1[e/ISIMU 00I1IeHus1, ICHO, TOYHO, TPaMOTHO BbIpa)kaTh CBOIO TOUKY 3peHUS



B YCTHBIX M MHUCbMEHHBbIX TEKCTaX, ZaBaTh IMMOSICHEHUS M0 XOAY pelleHus
3aJjaui, KOMMeHTUPOBaTh MOTyUeHHbIN pe3y/bTarT;

B X0/le 00CY>X/IeHUs 3a/laBaTh BOTMPOCHI 110 CYIIIeCTBY 00CYKIaeMOM TeMbl,
npo0JieMbl, pelraeMou 3afiaud, BbICKa3bIBaTh H/IeH, HalleJIeHHbIe Ha TOMCK
pellieHusi, COTOCTaB/sATh CBOU CYXKIAEHWS C CYXIEHUSMH [JPYTUX
YUaCTHUKOB JAMajiora, oOHapy>KWBaThb pa3/iMure W CXO/CTBO TMO3ULIUN, B
KOpPPeKTHOU (popMe (popMy/IMpPOBaTh pa3HOr/iacusi, CBOU BO3pakeHHs;
Mpe/ICTaB/SATh  pe3y/abTaThl  peIleHdss  3a/iauw, 9KCTIePUMEHTA,
WCCJIe[JOBaHUSI, TIPOEKTa, CaMOCTOSITe/IbHO BbIOUpaTh (hOpMaT BBICTYTLIEHUS
C y4éTOM 3a7iau TIpe3eHTaliyd U 0COOeHHOCTel ayAUTOpHH;

TOHMMAThb M HCII0/Ib30BaTh MMPEUMYIIeCTBa KOMaHAHOW ¥ WHAWBHUIYaTbHON
paboThI MIpH pellleHrH yueOHbIX MaTeMaTUUeCKUX 3aZiauy;

MIPUHAMATh 1]e/lb COBMECTHOW [1esTe/TbHOCTH, TJIaHUPOBaTh OpPraHU3al[|io
COBMeCTHOM paboTbl, pacripefiensTh BHAbI pabOT, [AOroBapuBaThCS,
o0Cy>k/1aTh MpoIeCC U pe3yabTaT paboThl, 000011[aTh MHEHUS] HeCKOTbKUX
JII0J1eH;

y4acTBOBaTh B TPYMNNOBBIX ¢dopMax paboTel (0OCyKaeHusi, oOMeH
MHEHUSIMH, MO3TOBbIe IITYPMbI U JIPYTHE), BHIOMHATb CBOIO YacTb PabOThI
W KOODAWHWPOBATh CBOU [IEHCTBUS C JAPYrMMH WIeHaMd KOMaH/bl,
OlLleHMBaTh KaueCTBO CBOEro BKaJa B OOIMI TPOAYKT IO KPUTEPHSM,
cchopMy/TMPOBaHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUSI.

PEFyJIHTI/IBHbIe YHuBepCa/IbHbIE y‘-IEﬁHble AEﬁCTBHH

Camoopranusanus:

CaMOCTOSITeJTIbHO COCTaBJ/IATh IJIaH, alrOPUTM pelleHus 3ajauu (WK ero
YyacTh), BbIOMpATh Croco0 pellleHHsi C YYETOM HMEIOIIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXXHOCTeM, apryMeHTHpOBaTb U KODPEKTHPOBATb
BapUaHThI pelieHrk C Y4ETOM HOBOW MH(OPMaLUK.

CaMOKOHTPO/Ib, SMOL[UOHA/TbHBIA HHTE/L/IEKT:

B/Ia/IeTh CrIocobamu caMOIIpOBEePKU, CAMOKOHTPOJIS TTpoliecca U pe3yJibTaTta
pellieHrs] MaTeMaTUUeCKOU 3a/jauu;

Tpe/IBU/IeTb TPYAHOCTH, KOTOPbIe MOTYT BO3HUKHYTb MPH PellleHUH 3ajiauu,
BHOCUTb KODPEKTHBBLI B JIeITe/IbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/THCTB,
Hal/IeHHBIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEH;

OLIeHMBaTh COOTBETCTBUE pe3y/bTaTa [eATe/IbHOCTH MOCTaB/JIeHHOMN e U
yCJIOBUSIM, OOBSICHITH MPUUMHBI JOCTWD)KEHUS WU HeJOCTWKEHHUS I[eJIH,
HaXOAWUTDb OIMMOKY, 1aBaTh OLIEHKY ITPUOOPEeTEHHOMY OITBITY.



INPEAMETHBIE PE3YJ/IBTATBI

K xoH1y oOyueHusi B 7 KJjacce OOydYarolMics TMOMYUYUT CJleflyoLue
npeIMeTHbIe pe3yJbTaThl:

PacriosHaBaTb u3yudeHHble reomeTrpuyeckue (GUIypbl, OIpefesiTh UX
B3aMIMHO€ pacriosioXKeHre, K300pa)kaTh reoMeTpudeckue (Uryphbl, BBITIOTHSITH
yepTe)Xu MO YCJIOBUIO 3ajaud. VI3MepsiTb JIMHeWHble U YIJIOBble BeJTUUYMHBL.
PeraTe 3a/1au Ha BbIUMC/IEHHME [IJIVMH OTPE3KOB U Be/IMYMH YIJIOB.

Henatb rpyOyr0 OLEHKY JMHEHMHBIX U YIVIOBBIX BeJWYMH TpPEJMETOB B
peasbHOM J>KU3HM, pa3MepOB TIPUPOJHBIX 00BEKTOB. Pa3mmuaTh pa3mephl 3THX
00BEKTOB 110 TIOPSIIKY BEJIMUYUHBI.

CTpouThb UepTexu K reOMeTPUYeCKUM 3a/jauaM.

[Tosb30BaThCs MpU3HAKaMU paBeHCTBA TPEYrOJIbHHUKOB, HCII0/Ib30BaTh
TIPYU3HAKU U CBOWCTBA paBHOOE/IPEeHHBIX TPEYTOJLHUKOB TIPU PellieHnH 3aziau.

[IpoBOAWTE JIOTMYECKHE PACCYK[EeHUsl C WCII0/Ib30BaHWEM IeOMeTpUYeCKUX
TeopeM.

[Tosb30BaThCsl NpH3HAKAMM DPaBEHCTBA IPSIMOYTO/IBHBIX TPeyrOJbHUKOB,
CBOMCTBOM  MeJWaHbl, TPOBEAEHHOW K TUIOTEHy3e  MPSIMOYTOJbHOTO
TPeyroJibHHKa, B pellleHUY TeOMeTPUUYEeCKHX 3aadu.

OnpepensTh MapasuiebHOCTD MPSIMbIX C TIOMOLL[bIO YTJIOB, KOTOpbIe 00pa3yeT
C HUMU cekyuias. Onpefenars napaule/lbHOCTb MPSIMBIX C TIOMOILLBIO paBeHCTBA
PacCTOSIHUM OT TOUEK OJHOU MPSIMOM 10 TOUEK JAPYTrOM MPSIMOU.

PelnaTh 3a7iauM Ha K/ieTuaToil 6ymare.

[TpoBOAUTHL BBIUMC/IEHUS] M HAXOJWUTh UMCJIOBble UM OyKBeHHble 3HaueHUsi
YyIJOB B TeOMEeTpUYeCKUX 3ajayaXx C MCIO0/Ab30BaHUEM CYMMbl  YIJIOB
TPEYroJIbHUKOB U MHOTOYTOJIbHUKOB, CBOWMCTB YIJIOB, 00pa30BaHHbLIX TIpU
repecevyeHny [ByX Tapa/lle/lbHbIX TMPSIMBIX CeKylled. Pelate mnpakTuyeckve
3a/lauM Ha HaxXOXK/ieHe YIJIOB.

BnageTs moHATHEM reoMeTpUYECKOr0o MecTa TO4YeK. YMeTb ONpefessTh
OUCCeKTpUCY yTIJia ¥ CepeJUHHbIN TIepIeHIUKY /ISP K OTPe3Ky Kak TeoMeTpruuecKue
MeCTa TOYeK.

@®opmyMpoBaTh OTpefie/ieHUs] OKPY>XKHOCTH U Kpyra, XOpAbl U [uameTpa
OKPY>KHOCTH, M0/1b30BaTbCSl UX CBOWCTBAMU. Y MeThb [IPUMEHSTh 3TU CBOWCTBA IPU
pelleHnH 3a/au.

BriajeTe MOHATHEM OINKWCAHHOM OKOJIO TPeyroJibHMKAa OKPYKHOCTH, YMEThb
HaxoAuTh eé ueHTp. [lonb3oBaTbes (akTaMu O TOM, UTO OHMCCEKTPHCHI YTJIOB
TPeyroJbHUKAa IepecekaroTcsi B OJHOM TOYKe, U O TOM, YTO CepeAUHHbIE
NepreHUKYJIsIpbl K CTOPOHAM TPeyroJIbHUKA [epeceKaroTcsl B OAHOW TOUKeE.

BriageTe noHsAITUEM KacaTelbHOM K OKPY’KHOCTH, MOJIb30BaThCsl TEOPEMOM O
NepreHUKYJIIPHOCTH KacaTe/lbHOU U paZjyca, IIPOBeIEHHOI0 K TOUKe KaCaHUs.



[Tonb30BaThCsl MPOCTEUIIVMMU F'eOMeTPUUECKUMH HepaBeHCTBaMM, TIOHUMATh
WX TIPAKTUUeCKUN CMBIC/I.

[TpoBOAUTL OCHOBHBIE TeOMeTpHUUYeCKHe TTOCTPOEHUS C MIOMOIIBIO LIUPKYJIS U
JINHEHKHU.



TEMATHNYECKOE IVNTAHNPOBAHUE
7 KIIACC

KomuecTBo yacoB JJIEKTPOHHbIe
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/nn KoHTpOo/1bHBI IIpakTHYeckue
NporpamMMsbI Bcero oOpa3oBare/IbHbIE
e paboTbI paboThI
pecypchl
[Tpocreiiiivie reomeTprueckue GUIyphl U
1 I/I)? cBoricTBa. M3me epHI/Ie reOMj; I/I}:IIZCKI/IX 14 Bubmaorexa [IOK
’ p p https://m.edsoo.ru/7f415e2e
BeJINUMH
bubmoreka [IOK
2 T 22 1
PEYTORHIKH https://m.edsoo.ru/7f415e2e
3 [TapasnnensHble ripsiMble, CyMMa YIJIOB 14 1 bubmmoreka LIOK
TpeyrojbHuKa https://m.edsoo.ru/7f415e2e
4 OKpy>XHOCTB U Kpyr. ['eomeTpruueckue 14 1 bubmoteka LIOK
MOCTPOeHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEHMe, 06001TIeHN e 3HAHUI 4 1 Bubmiorexa IOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 4




ITIOYPOYHOE IVNIAHNPOBAHUE

7 KITACC
Ko/mmuecTBO 4YacoB JJ/IeKTPOHHbIE
No Jdata nudpoBbIe
Tema ypoka KonTponbubie | IIpakTnuecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchl
1 [Tpocreiiiiie reoMeTpUUeCKUe 1 bubmoreka LIOK
00BEKThbI https://m.eds00.ru/8866b724
bubmoteka LJOK
2 MHOroyro/bHUK, JIoOMaHast 1
y https://m.edsoo.ru/8866cb6a
3 CMe)XHbIe U BepTUKa/IbHbIE VIJIbI 1 Bubmiorexa LIOK
p y https://m.edso0.1ru/8866¢5c0
4 CMe)KHbIe U BepTUKA/IBLHBIE VIJIBI 1 Bubmiorexa HOK
p y https://m.edso0.1ru/8866c7be
5) CMeskHbIe U BepTUKaJIbHbIE YIJIbl 1
6 CmexxHble ¥ BepTUKaJIbHbIE YIJIbI 1
7 CmexxHble Y BepTUKaJIbHbIe YIJIbI 1
8 Cme)XHbIe ¥ BepTUKa/IbHbIE YIJIbI 1
N3mepeHue IMHEUHBIX U YTTIOBBIX
9 BEJINUMH, BEIYUC/IEHHE OTPE3KOB U 1
yIJIOB
N3mepeHue TMHEWHBIX U YTJIOBBIX
10 BeJIMUMH, BBIUMC/IEHHE OTPE3KOB U 1 Bubmiorexa HOK
’ p https://m.edso0.ru/8866c3ea
yIJIOB
11 V3mepeHue TMHeNHBIX U YIJIOBBIX 1

BeJ/IMYMH, BbIUHC/IEHHE OTPE3KOB




yTJI0B

N3mepeHue TIMHEWHBIX U YTJIOBBIX

12 BeJIMYMH, BbIYMC/IEHUe OTPe3KOB U
yIJIOB
[TepumeTp U 1IOL[AAL QUTYP,
13 COCTaBJIEHHBIX U3
MPSIMOYTOJIbHUKOB
[TepumeTp U 1IOLaAbL QUTYP,
14 COCTaBJIEHHBIX U3
MPSIMOYTOJIbHUKOB
[ToHsiTHE O paBHBIX TPEyroJbHUKAX
15 Y TIepBUYHbIe [Ipe/ICTaB/IeHus O bubmorexa OK
P beA https://m.edso0.ru/8866ce80
PaBHBIX Urypax
16 Tpu nipy3HaKa paBeHCTBa bubmiorteka LJOK
TPeyroJibHUKOB https://m.edso0.ru/8866d1fa
17 Tpu npr3HaKa paBeHCTBa Bbubmoteka LIOK
TPeyroJbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npr3HaKa paBeHCTBa Bbubmoteka LIOK
TPeyro/IbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu nipy3HakKa paBeHCTBa
TPEeYroJIbHUKOB
20 Tpu npu3HaKa paBeHCTBa
TPEeYroJIbHUKOB
71 Tpu nipy3HaKa paBeHCTBa bubnuoreka IIOK
TPeyroJbHUKOB https://m.edsoo0.ru/8866e88e
27 [Ipr3Haku paBeHCTBa

MpAMOYT'OJIbHBIX TPEYTOJIbHUKOB




[Tpy3HaKu paBeHCTBa

23
TNIPSIMOYTOJIBHBIX TPEYIOJIbHUKOB
CBOWCTBO Me/IhaHbI Bub OK
24 [IPAAMOYT0JIbHOT'O TPeyroJIbHUKA, uonmorexa 1|
. . https://m.edsoo.ru/8866e9ec
NIPOBeJEHHON K TMIIOTeHY3e
CBOWCTBO MeJaHbI
25 NIPSIMOYTOJIBHOTO TPeYTO/IbHUKA,
NIPOBeJEHHON K TMIIOTeHY3e
%6 PaBHOOe/ipeHHbIE U bubmuoreka LIOK
PaBHOCTOPOHHUE TPeyroIbHUKU https://m.edsoo.ru/8866d6fa
57 I1pr3HaKu ¥ CBOMCTBa bubmiorteka LJOK
paBHOOEPEeHHOTO TPeYroJbHUKA https://m.edso00.ru/8866d880
)8 [1pr3HaKy ¥ CBOMCTBA bubnuoreka IIOK
pPaBHOOEIPEHHOT0 TPeYTro/bHUKA https://m.edso0.ru/8866d880
79 [Tpu3Haky U CBOWCTBa bubmoteka LIOK
paBHOOEIPEHHOTO TPeyroIbHUKa https://m.edsoo.ru/8866e26¢
30 HepaBeHctBa B reomeTpuu
bubmoteka LJOK
31 HepaBeHctBa B reomeTtpuu
P P https://m.edsoo.ru/8866e3a2
32 HepaseHcTBa B reomeTpuu
33 HepageHcTBa B reomeTpun
34 [IpsiMOyTONBbHBIN TPEYTONbHUK C bubnuoreka IIOK
yryiom B 30° https://m.edsoo.ru/8866eb22
35 [IpsiMOyTONBbHBIN TPEYTrONbHUK C
yrjiom B 30°
36 KonTtposbHast pabota o Teme bubmoreka LIOK

"TpeyrosbHUKA"

https://m.edsoo.ru/8866ecbc




37

[TapasenbHbIe TIPSIMbIe, UX
CBOUCTBa

bubnuoreka IIOK
https://m.edsoo.ru/8866ef64

38

[Tareni nocrynar EBknnga

39

Hakpecr nexarrue,
COOTBeTCTBEHHbIE U
OZIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIe TP TIepeceueHn!
Trapasiie/ibHbIX NPSMBIX CeKyLlei

bubmoteka LJOK
https://m.edsoo.ru/8866f086

40

Hakpecr nexarjue,
COOTBETCTBEHHbIE U
OZIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIe TP TepeceueHn
Trapasiie/ibHbIX NPSMBIX CeKyLlei

41

Hakpecr nexarue,
COOTBETCTBEHHbIE U
OJJHOCTOPOHHME YIJIBI,
oOpa3oBaHHbIe TP TepeceueHn!
Trapasiie/IbHbIX NPSMBIX CeKyllel

42

HakpecT nexainue,
COOTBETCTBEHHbIE U
OZHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIe [TPY TTepeCeUeHu
rapasijie/ibHbIX MPSIMBIX CEeKyIllen

43

HaxkpecT nexaruue,
COOTBETCTBEHHbIE U
OZHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIe [TPY TTepeCceYeHu
rapasijie/ibHbIX MPSIMBIX CeKyIllen

bubmioreka LJOK
https://m.edso0.ru/8866£3b0




[Tpu3HaK napasienbHOCTH TPSMBIX
Yyepe3 paBeHCTBO PaCCTOSTHUM OT

44
TOUeK O/[HOM TIPSIMOM /10 BTOPOM
TIpSIMO#
[1pu3HaK napasiebHOCTH MPSIMbIX
45 yepe3 PaBeHCTBO PACCTOSIHUM OT
TOUEeK O/IHOM MPSIMOiA /10 BTOPOH
TpsIMOiA
46 CymMma yrJioB TpeyroJibHUKa Bubmiorexa IOK
yMMa YIHIOB TPEY https://m.eds00.ny/8866£630
47 CyMMa yrJI0B TpeyroJyibHUKa bubmorexa LIOK
y y ey https://m.edso00.ru/8866f8ba
48 BHelHMe yr/ibl TPEYTO/IBHUAKA Bubmmorexa [JOK
y pey https://m.edsoo.ru/8866fa5e
49 Brerinue yribl TpeyrojsibHUKa
KontposnbHas pabora o Teme
50 "[lapanenbHble NpsMble, CyMMa bubmorexa LIOK
P P W y https://m.edsoo.ru/8866fe6e
YIJIOB TPeyroJIbHUKa
bubmioteka LJOK
51 OKpy>KHOCTb, XOp/bl U ;IUaMeTp, UX hitp
CBONCTEa s://m.eds00.ru/88670800
52 KacaresibHast K OKpY>KHOCTH Bubmotexa IOK
by https://m.edso00.ru/88670e9a
53 OKpY’>KHOCTB, BIIMCAHHAs B YIOJl
54 OKpY’KHOCTb, BIIMCAHHAasA B YIol
ec ITouartue o I'MT, npumeHeHue B bubmioreka LJOK
3a/iauax https://m.edso0.ru/8867013e
56 ITouartue o I'MT, npumeHeHue B bubnuoreka LIOK




3ajjauax

http
s://m.eds00.ru/88670508

BuccekTtpuca u cepejvHHBI

57 TepIieHUKY/Isp Kak
reoMeTpUyecKre MecTta TOYeK
58 OKpy>KHOCTb, OTTUCAaHHAS OKOJIO bubmiorteka LJOK
TpeyrojbHuKa https://m.edsoo.ru/88670a62
59 OKpy>XHOCTb, OIMCaHHas1 OKOJIO
TpeyroJibHUKa
60 OKpY’KHOCTb, BIIMCAHHAas B bubmoreka IIOK
TPeyroJIbHUK https://m.eds00.ru/8867103e
61 OKpy>XKHOCTb, BOMCAHHAs1 B
TPEeYroJIbHUK
N bubmoteka LJOK
IIpocreiilve 3asauy Ha
62 http
HOCTpoetHe s://m.eds00.r1/88671188
63 [Tpocreimue 3ajaun Ha bubmoteka LIOK
[OCTpOeHMe https://m.edso0.ru/886712d2
KonTtposbHast pabota o Teme bubmoreka LIOK
64 "OKpy>XHOCTb Y KPYT. http
I'eometprueckue rnocrpoeHus" s://m.eds00.1ru/88671462
[ToBTOpEHUEe 1 0000IIIEHNE 3HAHUH
65 OCHOBHBIX TIOHSITUM U METO/IOB Bubmotexa IOK
A https://m.eds00.ru/886715b6
Kypca 7 Kjacca
bubmoteka LJOK
66 WToroBast KOHTpPO/IbHasE paboTa
P P https://m.edso00.ru/886716ec
67 [ToBTOpEHUEe 1 0000IIIEHNE 3HAHUH

OCHOBHLIX TTOHATHI U MeTOJ0B




Kypca 7 KJjacca

[ToBTOpeHue 1 0600IIIeHNe 3HAHUH

68 OCHOBHBIX TIOHATHI U METOI0B 1 Bubmiorexa LIOK
A https://m.eds00.ru/886719bc
Kypca 7 Kjiacca
OBHIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» Matematuka. ['eomeTpusi: 7-9-e Kacchl: 0a30BbIM YpPOBEHb: YUeOHUK, 7-9
kiaccel/ AtanacsH JI.C., byty3os B.®., Kagomues C.b. v gpyrue, AKLIMOHEpHOe

obiiectBo «M3parenscTBo «IIpocBeliieHre»

METOANYECKHWUE MATEPUAJIbI 11 YUUTEJIA

IOIN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU

MHTEPHET






MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanusi 1 Hayku Pecny0uauku Jarecran
MP "ByiiHakckuii paion'

MKOY "Jlypaurunckas COLI"

PABOYASI IPOTPAMMA
(ID 3590778)

yueOHOro kypca «I'eometpusn»

U1 oOygaromuxcs 8-9 kinaccoB

byiiHakckuii paiion, ceso Jlypanru 2023



HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLLIEHWH W  B3aMMHOE  PpACHOJIOKEHUE, ONUPAETCS Ha  JIOTHYECKYIO,
JOKa3aTeNbHYO JIMHUIO. LIEeHHOCTh M3ydeHHs] F€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYXKIAEHUSA, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXIeHusi «OT TPOTHBHOIO», OTAMYaTh CBOMCTBA OT NPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 Hu3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIICHUU KaK MAaTeMaTHYECKUX, TaK M MPAKTHUYECKUX 3ajaad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyaromuiicss JOJDKEH Hay4YUThCS
OTpPEJICIUTh T€OMETPUUYECKYI0 (UTYpY, ONHUCATH CIOBAMH JAHHBIM YEPTEK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabeys Wiu TpeOdyeMble pa3Mepbl Trapaka sl aBTOMOOMJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAA JIMHUS B U3yYCHUU T€OMETPUH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJYUYEHHOI'O pe3yJibTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMU YYEOHBIMH
npeIMeTaMHi, MOTUBUPOBATH UCIIOIB30BATh ONPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJNYyYEHHBIX YMEHUU B (PU3MKE H
TEXHUKE. OTH CBSI3M Hambojee SpKO BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpruueckue CoOOTHOIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBBl KOOpPAMHATHI HA  IUIOCKOCTH,
«BexTopsiy», «JIBrxkeHus miockoctny, «IIpeodpazoBanus mogo0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA
8 KIIACC

YetbipéxyronbHuku. [lapamienorpamMm, ero npu3Haku U cBorcTBa. YacTHble
Clly4yad TMapajuiesiorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBajapaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBONCTBA W NPHU3IHAKH.
IIpssmoyronpHas Tpaneuus.

Meron ynsoenuss menuansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpeMa O MPOIMOPLUOHANIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHuKa.

[TogoOue TpeyroabHUkoB, kKoddduiment mogodus. I[lpusnaku mnomodus
TpeYroJbHUKOB. [IpruMeHenne nogo0us npu peleHny MpakTHYeCKuX 3a1ad.

CaoiicTBa miomajaei reomerpudeckux ¢uryp. Dopmynbl s IUIOUIAAH
TpPEeYrojibHUKa, MapajuienorpamMma, pomb6a u Tpaneuud. OTHOIIEHHE IUIONIaae
NOJI0OHBIX PUTYD.

Boeluncnenve miomaneid TpeyroJbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYAaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pereHun
IIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrila IPsIMOYTOJIBHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpHUroHOMEeTpUYecKre (YHKIHUH
yriioB B 30, 45 u 60°.

Briucannbeie ¥ LEHTpaJIbHBIE YTJIBI, YIOJ MEXIYy KacaTelbHOM W XOPJIOW.
Yrael  Mexay XopJamMM M CeKylUMMHU. BrnucaHHele W OIKMCAHHBIE
YETBHIPEXYTOJIbHUKU. B3amMHOE pacnosio)keHHe HABYX OKpykHocTer. Kacanue
okpyxHocTei. O01ue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYITbI TPUBEICHUS.

Pemienne TtpeyrompHukoB. Teopema KOCHMHYCOB M TeOpeMa CHUHYCOB.
Pemienrie mnpakTUYECKUMX 3aJad C UCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[Ipeobpazosanue moaoous. [Togqodre COOTBETCTBEHHBIX 3JICMEHTOB.

TeopemMa 0 DPOU3BEACHHM OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBAIPATE KACATEIBHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHANpPABICHHbIE  BEKTOPHI,
MPOTUBOMOJIOKHO  HANpaBJICHHbIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BekTopamu. Pa3ziokeHue BeKTopa IO ABYM



HEKOJIMHEapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalnspHOE INPOU3BENCHUE
BEKTOPOB, IPUMEHEHUE 11 HAXO0XKACHUS JUIUH U YIJIOB.

JlekapToBbl KOOPAUHATHI HA IUIOCKOCTU. YPABHEHUSA MPIMOU U OKPYKHOCTHU
B KOOpAWHATAX, IIEPECCUCHUE OKPYKHOCTEN U NPAMBIX. MeTon KOOpIMHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHBIE MHOIOYTrOJBHUKHU. JlnmMHa  OKpyXHOCTU. I'panycHas u
paavaHHas Mepa yrjia, BBIUMCICHHME JUIMH AYr OKpyxxHocted. [lmomanes kpyra,
CEKTOpa, CErMEeHTa.

JIBMKEHUS! TIOCKOCTH M BHYTPEHHHE CHUMMETpUU GUryp (3jeMeHTapHbIe
npeactanieHus). [lapamnensusiii neperoc. [ToBopoT.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HMCHOJb30BAaHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAaHHBIM BHIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXICHUH, YMEHHUIO BUJIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHMMAHUEM MAaTEeMaTHMYECKONM HayKu Kak cdepbl UeI0BEeUYeCKOi
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHsS M 3HAYMMOCTH JUIS Pa3BUTHSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaTeMaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM IMPOCTEUINMMH HABBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXHUM 3aHATUA M OTAbIXa, peryispHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JIaCTH COXPAHHOCTU OKpY’KAIOIIEeW cpefbl, IUIAaHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3 OMBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE Yy4eOHbIe NeiCTBUS

ba3oBble JJoruuyeckue aelcTBUA:

e BBIIBITH M XapaKTEPHU30BaTh CYIICCTBCHHbBIC MPU3HAKA MATEMaTHYECKUX
00OBEKTOB, TOHATHH, OTHOIICHUN MEXIYy TOHATHUAMH, (HOPMYIHPOBATH
ONpENICJICHUS]  TOHSTUW, YCTAHABJIWMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIacCH(UKAIIMK, OCHOBAHHUSA JUISI OOOOIICHUS W CpPaBHEHUS, KPUTCPHUH
MPOBOJIMMOTO aHAJIN3a;

e BOCIpPHHHMATH, (OPMYIHUPOBATH W  MNPeoOpa3oOBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATENIbHBIC, C€IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (aKkTaxX, [JaHHBIX, HAOMIOACHUSAX M YTBEPXKACHHSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30bupaTh J0Ka3aTelbCTBA MATEMATUUECKUX YTBEPKIACHUM (NpSMbIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3aaaud (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIOIIME MPOTUBOpEUHE, MpoOJIemMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, a TAKKE BBIJBHUIATh
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yauTesaeM Wi chopMyITHUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, IaBaTh IOSCHEHUS II0 XOAY PELICHUSA
3aJ1a4i, KOMMEHTUPOBATh MOJYYEHHBIU PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JHaJiora, OOHApYyKUBATh PA3IU4YUE U CXOJICTBO MO3UIUN, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTaAlUU U OCOOEHHOCTEN ayIUTOPHUH;

IIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHIAUBUIYAJIbHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboOThl, pachnpenensiTb BHIBI paboOT, JAOroBapuUBaThCH,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUSA C JPYTMMH YIEHAMUA KOMAaHJBI,
OIICHUBATh KAaueCTBO CBOEr0 BKJIaJla B OOIIUN MPOJYKT IO KPUTEPHUSM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3ysbTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACSITEIbHOCTH MOCTABICHHON LIEIH U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHUS IIENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 8 kJjacce o0OydYaromuiics TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJbl UYETHIPEXYTOJBHUKOB, HUX 3JEMEHTHI,
M0JI30BAThCSl UX CBOWCTBAMM MPHU PEIICHUH F'€OMETPUUECKHX 3a/1ay.

[IpyuMeHsATh CBOICTBA TOYKM MEPECEUEHUs] MEIHUaH TPEyroiabHUKa (ILIeHTpa
Macc) B PEILICHUH 3a/1ay.

BnaneTts nonsitTueM cpenHed JIMHUU TPEYroJibHUKA U Tpaneluuu, MPUMEHSITh
UX CBOWCTBA NpPU PEIICHUHM TreoMeTpudyecKkux 3anad. I[losb3oBarecsa Teopemon
dasnieca 1 TEOPEMON O MPOMOPLMOHATBHBIX OTPE3KaAX, MPUMEHSTh UX JJISl PEIICHUS
NPAKTHYECKUX 3a]a4.

[IpuMeHsATh NpU3HAKK OA00US TPEYTOIBHUKOB B PEIIEHUH T€OMETPUYECKUX
3a/1ad.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TEOMETPUUYECKUX H
npakTHYeckux 3anad. CTpOUTh MAaTeMaTHYeCKYlH0 MOJENb B MPAKTHUYECKHUX
3a/layax, CaMOCTOSITENIbHO JeJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

Bnagets moOHATHSMU CUHYCA, KOCHHYCa M TaHI€HCa OCTpOTo yria
OPSIMOYTOJILHOTO TpeyroyibHUKa. [101b30BaThCsl STUMU MOHATUSAMHU JJISI PEIICHUS
NPAaKTUYECKUX 3a]a4.

Boruucnsars (pa3nuuHbIMU CIOCOOAMH) TUIOLIAAb TPEYTroJIbHUKA U TUIOUIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mOJB3ysiCh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Brnanerp NOHATHSMHM BIHCAaHHOTO M UEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIiIax MEXKAY XOpAaMu (CEKyUIUMHU) U yIJIe MEXKIY
KacaTeJIbHOW M XOPAOM MPU PEIICHUU F'€OMETPUUECKHUX 3a/1a4.

Branerp MOHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh NOJNYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEJIN JUIS 3a/1a4 peabHON KU3HU U NMPOBOJUTH COOTBETCTBYIOIIUE BHIYHMCICHHUS
C TpPUMEHEHHEM TMOA00US U TPUTOHOMETPUHU (MONB3YSICh, TAe HEOOXOIHUMO,
KaJIbKYJIATOPOM).

K xonmy oOyuenus B 9 kiacce oOyYaromiuiicss MONYYHUT CIETYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPHUYECKHE (YHKIIMM OCTPBIX VIJIOB, HAXOIUTh C HX
MIOMOIIBIO PA3JINYHBIE 3JEMEHTHI MPSAMOYTOJIBHOIO TPEYTrOJIbHUKA («pEIICHHE
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KATbKYJIATOPA) AJIUHBI
Y yTJIbl 1J11 HETaOJIMYHBIX 3HAYEHUM.

ITonp30BaTeCs (pOpMyJIaMH NMPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM Il HAXOXKJIEHUS COOTHOIIEHHH MEXAYy TPUTOHOMETPHUYECKUMU
BEJIMYMHAMH.



Hcnonw3oBaTh TeOpeMbl CHHYCOB U KOCUHYCOB JIJIsl HAXOXKJICHUS PA3JIMUHbBIX
AJIEMEHTOB TPEYTroJibHUKA («PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HUX TpHU
pElIeHNH TeOMETPUUECKUX 3a/1au.

Brnanerp moHsTHMAMH — TIpeoOpa3oBaHUs  MOAOOMs, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. ITosb30BaThCS CBOMCTBAMU MO00MS MPOU3BOJIBHBIX
buryp, ymeThb BBIUMCIATH JJWHBI M HAaXOAUTh YIJbl Yy TMOJOOHBIX (UTYD.
[IpumensTh cBOMCTBA MOMO0OMS B MPaKTHYECKUX 3ajadyax. YMETh MNPUBOAUTH
MpUMEPHI TOTOOHBIX GUTYP B OKPYKAIOIIEM MHPE.

[Tonb30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOPJ, O MIPOU3BEACHUHU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMU, MOHMUMATh UX TEOMETPUUYECKUN W (PU3HUECKUN
CMBICJI, TPUMEHATh WX B PCEIICHUH TEOMETPUYECKUX U (U3UYECKHX 3ajad.
[TpuMeHsTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIJISI HAXO0XKECHUS IJIMH U YTJIOB.

[Tonp30BaThCs METOJOM KOOPAMHAT HaA IJIOCKOCTH, IPUMEHSITh €ro B
pEIIeHNN TeOMETPUIECKUX U MTPAKTHUYECKUX 3a/1ad.

Brnanerp MoHATHSAMU TPaBUIBHOIO MHOTOYTOJBHUKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI JyTH OKPYKHOCTH W PaJIMAHHOW MEpHI yIJia, YMETh BBIUHUCIATH IUIOMIAIh
Kpyra u ero yactei. [[puMeHsTh moJlydeHHbIE YMEHHUS B TPAKTHUYECKUX 3a/1a9ax.

Haxomute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSITH JBHXKECHUS
IJIOCKOCTH B MPOCTEHIINX CIIyYasiX.

[IpuMeHATh NONyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHYECKUE
MOJENH ISl 3a/1a4 PEAJIbHOM KM3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BBIUYMCICHHUS
C TpPUMEHEHHEeM TOJ00Hs M TPUTOHOMETPUUECKUX (YHKIMI (MOJIb3ysCh, TJIe
HE00X0UMO, KAJIbKYJIITOPOM).






TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPIIMOHANBHBIX OTpe3Kax, M0I00HbIE 15 1 brbmmorexa [OK
P ’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[Tnomane. Haxoxnenne momanein
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJfSHHBIX ¢ur 14 1 bubnmorexa [JOK
peyr r P https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Bincanubie u
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPCHHE, ODODIICHIS SHATMA https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlexkapTOBBI KOOPMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



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







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypchbl
1 [TapamrenorpaMM, ero Npu3HaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo0.ru/88671af2
5 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671ca0
3 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671ca0
YacTHble clTydan mapajuiesiorpaMMOB
4 (TIpsIMOYTOJILHHK, pOMO, KBaJIpar), ux 1 bubmorexa OK
pAMOYE L POMO, KBAIIPAT), https://m.edso00.ru/88671dea
MPHU3HAKH U CBOWCTBA
YacTHble ciTydan mapajuiesiorpaMMOB
5 (TIpsIMOYTOJILHHK, pOMO, KBaJIpaT), UX 1 bubmorexa HOK
PAMOYT J POMD, KBALPAL), https://m.eds00.ru/88671f20
MIPU3HAKH U CBOWCTBA
YacTHble cllydan mapajuiesiorpaMMOB
6 (TIpsIMOYTOJILHHK, pOMO, KBaJIpaT), UX 1 bubmorexa HOK
PAMOYT N POMD, KBALPAL), https://m.edso00.ru/8867209c
MPU3HAKH U CBOWCTBA
bubnuoreka [JOK
7 T 1
patier https://m.eds00.ru/88672358
3 PaBHOOOKast 1 IPSAMOYTOJIbHAS 1 bubnuoreka [IOK
Tparneuuu https://m.edso0.ru/8867252¢
9 PaBHOOOKast 1 IPSAMOYTOJIbHAS 1 bubnuoreka [IOK
Tparneuuu https://m.edso0.ru/88672858



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

bubmuoreka [JOK

10 MeTox yaBoeHIti MeAuaiE! hitps://m.eds00.ru/88672b14

bubnuorexa [JOK
1 Herpanbias cHMMeTpi https://m.edsocI)_.[ ru/88672b14

12 KonTtposnsHas paboTa o teme bubmorexa [IOK
"YeTbIpEXyroJpHUKN" https://m.edso0.ru/88672c9%

13 Teopema daneca u Teopema o bubnnorexa [JOK
MPOMOPIMOHATIBHBIX OTPE3KaX https://m.edso0.ru/8867337a

14 CpenHsis TUHUS TPEyroJibHUKA Bubnuorexa LIOK
https://m.edso0.ru/88672e0c

15 Cpennsist TMHUSA TPEYrOJIbHUKA bubamorera LOK
https://m.edso0.ru/88672f38

16 Tparmerus, €€ cpeTHssT TUHHS bubmorexa [TOK
https://m.eds00.ru/88672358

17 Tpanerus, e€ cpenHss TUHUS bubmorexa LOK
https://m.eds00.ru/88673064

18 [IponopumoHanbHBIE OTPE3KH bubmorexa IOK
https://m.eds00.ru/88673794

19 [IponopumoHanbHBIE OTPE3KH bubmorexa HOK
https://m.eds00.ru/88673794

20 LlenTp Macc B TpeyroJbHHUKE bubmorexa HOK
https://m.edso0.ru/886738fc

bubnnoreka [JOK
21 Hozobusie TpeyroabHuin https:// m.edsocl)l. ru/88673a78

99 Tpu npuznaka nogo6us bubnuoreka [IOK
TPEYrOJIbHUKOB https://m.edso0.ru/88673bae

23 Tpu npuznaka nogo6us bubnuoreka [IOK

TPEYroJbHUKOB

https://m.edso0.ru/88673d52



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
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https://m.edsoo.ru/88673d52

Tpu npuznaka nogoous

bubmuoreka [JOK

24 TPEYrOJIbHUKOB https://m.edso0.ru/8867400e
o5 Tpu npusHaka noao0us
TPEYTrOJIbHUKOB
26 [TpumeneHue mo00us P perIeHUH
MIPaKTUYECKUX 3a7a4
97 KonTponsHas pabora no teme bubnnorexa [JOK
"I[logo6HBIE TPEYrOJIbHUKH" https://m.edso0.ru/8867445a
28 CaoiicTBa 1uIomaaeh bubmmoreka [{OK
reOMETPUYECKUX PUTYD https://m.edso0.ru/886745fe
29 DopMyJIbI IS TIIOIIAAN bu6moreka [IOK
TPEYroJIbHUKA, apajljIeorpamma https://m.eds00.ru/88674860
30 DopMyJIbI IS TIIOIIAAN bu6moreka [IOK
TPEYroJIbHUKA, MapajijiesorpaMma https://m.edso0.ru/88674a22
31 DopmyJIbl I TIIOIIAAN bubnuoreka [IOK
TPEYroJibHUKA, MapajijiesorpaMma https://m.eds00.ru/88674a22
32 DopMyJIbl IS TUIOMIAAN bubnuoreka [JOK
TPEyroJibHUKA, MapajijiesorpaMma https://m.eds00.ru/88675288
33 DopMyJIbl IS TUIOIIAAN bubnuoreka [JOK
TPEyroJibHUKA, MapajijiesorpaMma https://m.edso0.ru/8867542c
34 Brruncnenue miomazaci CI0XKHBIX bubmuoreka [JOK
¢buryp https://m.edso0.ru/88674e78
35 [Tnomaau duryp Ha KIeT4aToin bubnuoreka [IOK
Oymare https://m.edso0.ru/8867473e
36 [Tnomaau nogoOHeIX GUryp
37 [Tnomaau nogoOHBIX GUryp
38 3anayu ¢ TpaKTUYECKUM bubnunoreka [JOK

CoJIepKaHUEM

https://m.edso00.ru/88675558



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558

39 3ajauu ¢ MPaKTUYECKUM bubnmoreka [JOK
COZIepKAaHUEM https://m.edso0.ru/88675684
40 Pemienue 3a1a4 ¢ NOMOIIBIO METOAA bubmmoreka [{OK
BCIIOMOTaTENBHOM TIOIIAIN https://m.eds00.ru/88674f90
41 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"ITnomans" https://m.edso0.ru/8867579c
42 Teopema IIudaropa u eé bubnnorexa [JOK
IIPUMEHEHHE https://m.eds00.ru/88675918
43 Teopema IIudaropa u e€ bubnuorexa [JOK
IIPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema ITudaropa u e€ bubmuorexa [JOK
IIPUMEHEHHE https://m.edso0.ru/88675abc
45 Teopema IIudaropa u e€
MIPUMEHEHHE
46 Teopema ITudaropa u e€
MIPUMEHEHHE
Omnpenenenre TPUTOHOMETPUUECKUX
KLU OCTPOTo yria
47 i}),:l{szroanIc))ro T?;yFOJII)HI/IKa, bubmmorexa [JOK
https://m.edso0.ru/88675d32
TPUTOHOMETPUUYECKUE COOTHOILICHHS
B MIPSIMOYT'OJIBHOM TPEYrOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnnoreka [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUIECKOE
TOXECTBO
50 OCHOBHO€E TPUTOHOMETPUYECKOE
TOXECTBO
51 KonTposnpHas paboTa o teme bubnuoreka [IOK



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

"Teopema I[Tudaropa u Hauana

https://m.edsoo.ru/8a1407e8

TpUroHOMeTpuu"
52 BrucanHble ¥ IEHTpaIbHBIE YIJIBI, bubnuorexa [JOK
YTOJI MEXY KacaTeIbHON U XOpAOH https://m.edsoo.ru/8a1415b2
53 BrnucanHbie ¥ IEHTpaIbHBIE YIJIBI, bubnuorexa [JOK
YToJ MEXAY KacaTeIbHON U XOpAOH https://m.edso0.ru/8a141940
54 BrucanHbie ¥ IEHTpaIbHBIE YIJIbI, bubnnorexa [JOK
YTOJI MEXy KacaTelIbHOW U XOpAOH https://m.edsoo.ru/8a141b34
55 VYTibl MEXIY XOpJIaMU U CEKYITUMU
56 VYTaBI MEXIY XOpAaMHU U CEKYIIIUMHU
Brincannplie u onrcaHHbIE
57 YETBIPEXYTOJIbHUKH, UX MIPU3HAKU U bubmorexa [TOK
e P https://m.eds00.ru/8a140f86
CBOWCTBa
Brincanssle u onucaHHbIe
58 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U Bubmmorexa [JOK
up T ’ p https://m.edsoo.ru/8a1416d4
CBOIcTBa
Brincannsle 1 onucaHHbIE
59 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U bubmmorexa [TOK
“p r ’ p https://m.edsoo.ru/8a1416d4
CBOIicTBa
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
60 ONMCAHHBIX YEThIPEXYrOJIbHUKOB IPU
pelLIeHNH FeOMETPUYECKUX 3aau
[IpuMeHeHMe CBOWCTB BIUCAHHBIX U
61 ONMCAHHBIX YETHIPEXYrOJILHUKOB IIPU
pelIeHNH FeOMETPUUECKUX 3a1a4
62 B3aumHoe pacnonoxeHue IByx bubnuoreka [IOK
OKpYXXHOCTEH, 001111e KacaTeabHble https://m.edsoo.ru/8a1410a8
63 Kacanune okpyxHocrein bubnuoreka [IOK



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
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https://m.edsoo.ru/8a1410a8

KonTponsHas padorta o Teme "YTisl

bubmmoreka [{OK
64 B OKpY’KHOCTH. Briucanueie u 1
" https://m.edsoo.ru/8a141c88
OIMMCAaHHBIC YCTBIPCXYT'OJIbHUKN
[ToBTOpEHNE OCHOBHBIX NOHATUN U
bubmmoreka [{OK
65 METOJIOB KypCOB 7 U 8 KIIacCOB, 1
. https://m.edsoo.ru/8al41ddc
00001IeHNe 3HAHUHT
[ToBTOpEHNE OCHOBHBIX NOHATUN U
bubmmoreka [{OK
66 METOJIOB KypCOB 7 U 8 KIIacCOB, 1
. https://m.edsoo.ru/8al4lefe
00001IeHNe 3HAHUIT
67 Wrorosas koHTposbHas paboTa 1 bubmorexa [TOK
https://m.edso00.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHATUI U
bu6moreka [IOK
68 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
. https://m.edsoo.ru/8al420ac
00001IeHNe 3HAHUIT
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Kontpoabusbie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Omnpenenenre TPUrOHOMETPUUECKUX 1 bubnuorexa [JOK
¢byskuuit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 ®opmyIbl IPUBEACHUS 1
bu6moreka [IOK
T 1
3 copeMa ROCHiycoB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bu6moreka [IOK
5 T 1
COPEMa KOGHHYCOR https://m.edsoo.ru/8al142d5e
bu6mmoreka [IOK
6 T 1
eOpEMa CHHYCOB https://m.edsoo.ru/8al142e8a
TeopeMa cuHyCOB
Teopema cuHyCcOB 1
9 Haxoxnenue njvH CTOpOH U 1 bubnmuoreka [JOK
BEJIMYMH YIJI0B TPEYrOJbHUKOB https://m.eds00.ru/8a1430b0
bubmuoreka [JOK
10 P 1
CHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
11 P 1
CHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
12 P 1
CHICHHE TPEYTOIBIIROB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroapHuKoB 1 bubmorexa LIOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
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[IpakTueckoe NpUMEHEHNE TEOPEM

bubmuoreka [JOK

14 CHUHYCOB U KOCUHYCOB https://m.edso0.ru/8al142c3c

15 [IpakTHueckoe NpUMEHEHUE TEOPEM
CHUHYCOB U KOCHHYCOB

16 KonTtposnsHas paboTa o teme bubmoreka [IOK
"Pemenue TpeyrojbHUKOB" https://m.edsoo.ru/8a14392a

bubmmoreka [{OK

17 [TonsiTHe o mpeobpazoBaHUM OO0 httos://m.edsoo.ru/8a143ab0

18 COOTBETCTBEHHBIE DIIEMEHTHI bubnuoreka [JOK
MoA0OHBIX Uryp https://m.edsoo.ru/8a143de4
COOTBETCTBEHHBIE DJIEMEHTHI

19 MoA0OHBIX pUryp
TeopeMa 0 TpOU3BEAECHNUH OTPE3KOB

20 XOp[l, TEOpEMA O MPOU3BEIACHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJlpaTe KacaTeabHOU
Teopema o mpousBeieHUU OTPE3KOB

21 XOp/Jl, TEOpEMa O MPOU3BEACHUU bubnuoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTeiabHOM
Teopema o mpou3BeIEHUU OTPEIKOB

99 XOpJ, TeopeMa O MPOU3BEICHUU bubnunoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMaA O https://m.edsoo.ru/8al442da
KBaJIpaTe KacaTeabHOM

23 [IpumeHeHne TeopeM B peLIEHUH bubnuoreka [IOK
reOMETPUUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06

24 [IpumeHeHne TeopeM B peLIEHUH bubnuoreka [IOK

TCOMECTPHUUYCCKUX 3ada1d

https://m.edsoo.ru/8al1443fc
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IIpuMeHeHne TeopeM B pellIEeHUN

bubmuoreka [JOK

25
reOMETPUUYECKUX 3a]1a4 https://m.edsoo0.ru/8a144578
KonTtposnsHas paboTa o teme
26 "ITpeoOpazoBanne mogoOusI. bubnuorexa [JOK
Mertpuueckue COOTHOLICHHUS B https://m.edsoo.ru/8a1447a8
OKpyxHOCTH"
Omnpenenenre BEKTOPOB.
27 DOU3NYECKUN U TEOMETPHUUCCKUM bubmmorera [JOK
p https://m.eds00.ru/8a144960
CMBICJI BEKTOPOB
28 Crio’)xeHue U BBIYUTAHHE BEKTOPOB, bubmuorexa [JOK
YMHOEHHNE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c
29 CrnoxeHue ¥ BBIYUTaHHUE BEKTOPOB, bubnuoreka [IOK
YMHOEHHNE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8a144d52
30 CrnoxeHue ¥ BRIYUTAHHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHUCIIO
31 Paznoxenue BekTopa 1o ABym
HEKOJIJTUHEAPHBIM BEKTOPaAM
bu6mmoreka [JOK
32 Koopaunats! BekTOpa
PR P https://m.edsoo.ru/8al44fbe
CkaysipHO€ MMPOU3BEJICHUE BEKTOPOB,
bu6mmoreka [JOK
33 €ro MPUMEHEHHUE IS HaXOXKACHUS
https://m.edsoo.ru/8a14539c
JUIMH U YTIIOB
CkaysipHOE MPOU3BEJICHUE BEKTOPOB,
34 €ro I II)/IMeHeII;)I/Ie H;IH HaXx0X eHI/IIjI bubmmorexa [IOK
P s A https://m.edsoo.ru/8a14550e
JUIMH U yTIIOB
35 Pemienne 3a1a4 ¢ moMoIpio bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3aga4 ¢ moMoIpio bu6mmoreka [JOK
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BEKTOPOB

https://m.edsoo.ru/8a1458c4

[IpuMeHeHre BEKTOPOB ISl PELLICHUS

37
3a1a4d GU3UKU
38 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"Bextops!" https://m.edso0.ru/8a145b08
39 JlekapTOBBI KOOPIMHATHI TOYEK HA
TUTOCKOCTH
. bubnuorexa [JOK
40 ¥ paBHEHHe MpAMOi https://m.edsoo0.ru/8a145c48
41 VYpaBHeHHE NpAMOKN
bu6moreka [IOK
42 ¥ PABHEHHE ORpYIKHOCTH https://m.edsoo.ru/8al4635a
43 Koopaunats! Touek nepeceveHus bubnuoreka [IOK
OKPY)KHOCTH U MPAMOM https://m.eds00.ru/8a146620
Metoa KoOpAMHAT NPH PEeLLICHUH
44 T€OMETPUYCCKHX 3a/1a4,
MIPAKTUYECKUX 3a/1a4
Metoa KOOpAMHAT NPH PeLICHUH
45 reOMETPUYCCKHX 3a/1a4,
IIPAKTUYECKUX 3a/1a4
Metoa KOOpAMHAT MPH PeLICHUN
46 reoOMEeTPUYECKUX 337y,
MIPAKTUYECKUX 3a/1a4
KonTposnpHas paboTa o teme
47 "JlexkapTOBbI KOOPAWHATHI HA Bu6mmorexa LIOK
" https://m.edsoo.ru/8al46e0e
IUIOCKOCTH
48 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK

BBIYHCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
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https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
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https://m.edsoo.ru/8a146fda

bubmuoreka [JOK

49 Huero m. Jlmaia okpyHoCTH hitps://m.edso0.ru/8a1472c8
bubnuorexa [JOK
50 Hueo m. Jlmiita okpysioCTH https://m.edsocI)_.[ ru/8al4714c
o1 JUirHa Iyru OKpy»KHOCTH
bubnuorexa [JOK
52 Pauatiiiast Mepa yria https:// m.edSO(])_.[ ru/8al47l4c
53 [Tnomane kpyra, CeKTOpa, CerMeHTa bubmorexa HOK
https://m.edso0.ru/8a147426
54 [Tmomanp kpyra, CeKTOpa, cerMmeHTa bubmorexa TOK
https://m.edso0.ru/8a147750
55 [Tmomanp kpyra, ceKTOopa, cerMmeHTa bubmorexa TOK
https://m.edso0.ru/8a147750
56 TToHsATHE O IBMXEHUU IIIIOCKOCTH bubmorexa LOK
https://m.edsoo.ru/8a147c82
57 [TapanensHbIN IEPEHOC, TTOBOPOT Bubmmorexa [JOK
https://m.edso0.ru/8a147f16
58 [TapamiensHbIN IEPEHOC, TOBOPOT bubmmorexa [TOK
https://m.edsoo0.ru/8a147f16
59 [TapamiensHbIN IEPEHOC, TOBOPOT
60 [TapamiensHbIN IEPEHOC, TOBOPOT
61 [IpuMeHeHne NBUKEHUI ITpU bubnunoreka [JOK
peLIeHUH 3a/1a4 https://m.edso0.ru/8a1480e2
KonTtponsHas pabora no temam
62 "[IpaBuibHBIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. JIBH>KEeHHUS IIIOCKOCTH"
63 [ToBTOpenue, 06061IeHNE, bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH. I/I3MepeHHe

https://m.edsoo.ru/8a148524
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TCOMETPHUUICCKUX BCIMYHH.
TpeyroapHUKH

64

[ToBTOpEenue, 06001ICHNE,
CHCTEMAaTH3aIHs 3HAHWH.
[TapannensHble U NEPICHAUKYISIPHBIC
MpsIMbIE

bubmmoreka [{OK
https://m.edsoo.ru/8a148650

65

[ToBTOpeHnue, o6o0IICHNE,
CHCTEMAaTH3aIis 3HAHWH.
OKpYyXHOCTb U KPYT.
['eomeTpuyeckue MOCTPOCHUS. YTIIbI
B OKPY>KHOCTH

66

[ToBTOpeHue, 0600IICHNE,
cucTeMaru3anys 3HaHui. Brimcannbele
Y ONHMCAHHBIE OKPY>KHOCTH
MHOTOYTOJIbHUKOB

67

Hrorosas koHTpoJbHAs paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEeHUE, 0000mIECHNE,
CUCTEMAaTH3alUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* ['eometpus, 7-9 knaccel/ Atanacsia JI.C., byty3oB B.®., Kagomies C.b. u
npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

* Matemaruka. ['eometpus: 7-9-e kiacchl: 6a30BbIi YPOBEHb: YUeOHUK, 7-9
knaccel/ Atanacsia JI.C., bByty3oB B.®., Kagomues C.b. u npyrue, AkunonepHoe

O6H_ICCTBO «H?;I[&T@JIBCTBO «HpOCBCI_HCHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

1. www. edu - "Poccuiickoe odpazoBanue" denepalbHbIH TOPTAaL.

2. www.school.edu - "Poccuiickuii 001eodpa3zoBaTenbHbIH mopTan'.

3. www.school-collection.edu.ru/ Equnas kosutekius iudpoBbIxX
00pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - doCre mKOIBHOTO YUUTENSI MATEMATHKH
JlokymeHTanws, pabo4re MaTepHabl I yIUTEIIST MaTeMaTHKH

5. www.it-n.ru"CeTb TBOpUECKHX yuuTenen"

6. www.festival.1september.ru ®ectuBans negarornyeckux uaeu






MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanusi 1 Hayku Pecny0uauku Jarecran
MP "ByiiHakckuii paion'

MKOY "Jlypaurunckas COLI"

| YrBepKIalo
S MpeKTop WKOIbI
£i4y C.I'.Cyneiimanos

PABOYASI IPOTPAMMA
(ID 3534875)

yueOHoro npeamera «I'eomerpusi. bazoBblii ypoBeHb»

s ooygaromuxcs 11 kmacca

byiiHakckuii paiion, ceso Jlypanru 2023



HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
Co3JaHhe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJja4y Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0ydeHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautca 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
11 KVIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue HATUHIPUYECKON
MMOBEPXHOCTH, OCh IWJIUHJIPUYECKOW TMOBEpXHOCTU. LlumuHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3yromlas W OCh; IUIONMIAJb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIlIMHA, 00pa3yroias
U OCh;, IUIONIaAb OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0pasyroIiue u BbICOTa; OCHOBAHUS M OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: ueHTtp, paguyc, IUAMETp; IJIOMAJb MOBEPXHOCTH C(HEpHI.
B3aumnoe pacrnonoxenue chepbl U MIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
Iomaab cepol.

N3o0paxenue Ten BpallieHus Ha TUIOCKOCTH. Pa3BépTka MuIMHApa U KOHYcA.

KomOunamuu Ten BpalieHUss W MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalllCHHUS.

[Tonsitue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
NpsIMOYTOJILHOTO Tapajuienienumnena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
KoHyca. O0BEM 11apa 1 1iomaab cepol.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJl.

Cedenus wwiMHApa (MapauieibHO M MEPHEHIUKYISIPHO OCH), CEUCHUS
KOHyca (TapajuieIbHOE OCHOBAaHUIO W TPOXOSIIEe Yepe3 BEpIINHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEeKTOpa Ha 4yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemeHue 3agad, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHAaTax. YTrojdl Mexay Bekropamu. CKalsipHOE NpPOU3BEIECHHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMbIMU U IJIOCKOCTSIMH. KOOpaIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a/aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPAMMbl Y4eOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYD, SIBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHUS TIPUMEHATh MaTeMaTHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a71a4 MAaTeMaTHUCCKOW HAIPaBJICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMell Ha TPUMCHCHHE MaTeMaTHYeCKMX 3HAHHWHA JIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAaykKh W  OOIICCTBCHHOW TPAKTUKH, TOHHUMAaHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIATh NMPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETIbHLIMU  OCUCMBUAMY,  YVHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKpYMCarmujezo  Mupa,  NpuMeHeHue  J02UYECKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSATHH; YCTAHABIMBATH CYIICCTBEHHBIA  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIFOUEHU 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTUBOPEUHE, MPOoOIEMYy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOYKHOE pPAa3BUTHE IpOIECcCa, a TaKKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH MHPOPMAIIHIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTAX, JaBATh MOSCHEHUS II0
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pElIEHNs; COMOCTaBJISITh CBOM CYXKIEHHS C CYXKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TMPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmart
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYTUMH UWICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh NpPU PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHHMS DPE3YJbTAaTOB AECATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
11 KJIACC

OnepupoBaTh MOHATHAMH: ITHIUHAPUYECKAs IOBEPXHOCTh, OOpasyromme
IMWIMHJIPUYCCKON  MOBEPXHOCTH,  [WJIWHIP,  KOHHWYECKass  IOBEPXHOCTD,
o0pa3yroiire KOHHYEeCKOH TOBEPXHOCTH, KOHYC; chepudecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpameHus (UIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYICHUS TEJT BpAIICHUSI.

KnaccudummposaTh B3auMHOE pacioNoKeHUE CPEphl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOKW CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CETMEHTA; IIApOBOM CJIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS,
IapOBOM CEKTOP.

Bbraucisate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH Tel  BpallCHMS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpalllCHHUS.

BbIYUCHATh COOTHOIICHUS MEXIY IUIOMIA[SMU MOBEPXHOCTEH U 00BbEMaMHU
MOI00HBIX TEIL.

N306paxkate u3ydaemble (UTYpbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrInoiHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPIPETHPOBATH H MPEeoOpa3oOBbIBATH HMHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTekax H
PHUCYHKaX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbIONHATE  JIEHCTBUSA  CIIOXKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHS BEKTOpA Ha YUCIIO, OOBACHITh, KAKUMU CBOMCTBaMH OHU 00JIaaroT.

[TpumeHsATs TpaBUIIO TApaIIIEICTTUIIEAA.

OnepupoBaTh MOHATUSIMHU: JEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOIYJTh BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpa, YroJl MEXIY
BEKTOpaMH, CKAIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC M KOMIUTAHAPHEIE
BEKTOPBHI.



HaxoauTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIO, YTOJ MEXKIY
BEKTOpaMH, CKaJsSIpHOE TMPOM3BEIEHUE, paACKIAJbIBaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3aaBath MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTs reomeTpuueckue (aKThl I PEIICHHUS CTEPEOMETPUUECKUX
3a/1ay, MpeAnoaratoMX HECKOJIBKO IIaroB pelieHus, €CIU YCI0OBUS MPUMEHEHHUS
3a/laHbl B IBHOM (hopme.

PemaTte mpocTeiiue reoMeTpuuecKue 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOIO METO/IA.

Pemate 3agauM Ha 10Ka3aTENIbCTBO MATEMAaTHMYECKUX OTHOUICHUH H
HaX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 00pa3liaM WIH aJirOpUTMaM, MPUMEHSS
M3BECTHBIE METO/IbI MPU PEIICHUH CTaH/IaPTHBIX MAaTEMAaTUYECKUX 3a]1a4.

[IpumeHnsaT, mpocTellliie MpPOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaUTH TIpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PAaCO3HABaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHsATh TONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH peabHbIC
CUTyallud W TIPUMEHSTh M3yUYEHHBbIC TOHATHUS B IMPOILIECCE IOMCKAa PEIICHUS
MaTeMaTUYeCKd CQOPMYJIUMPOBAHHOM MpoOJEMBbl, MOJECIUPOBATH pPEAJbHBIC
CUTyalldM Ha S3bIKE TCOMETPUM, MHCCIEN0BaTh IOCTPOEHHBIE MOJEIN C
UCMOJIb30BaHUEM F€OMETPUUECKUX OHATUN U TEOpEM, allliapara ainredpsl; pemarhb
NpaKTUYECKUE 3a/layM, CBSI3aHHBIE C HAXOKJIECHUEM TI'€OMETPUYECKUX BEJINYMH.






TEMATHYECKOE IINTAHUPOBAHHUE
11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypchl

Tena Bpaiienus 12

O06bEMBI TEN 5)

BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10

[ToBTOpEeHUE, 0600IIECHNE, 7 1

CHUCTeMaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0










IHOYPOYHOE IIVIAHUPOBAHHUE
11 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IJIOMIA/Ib MIOBEPXHOCTH CHephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomaab cheps

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

Hunmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHJIHMHIPUICCKON
MOBEPXHOCTH

HunuHap: ocHOBaHMS ¥ OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IUIoIIaas OOKOBOM U ITOJIHON
MTOBEPXHOCTHU

N3o0paxenne uiIMHAIpa Ha TII0CKOCTH.
PazpépTka nmmnnapa. CeyeHus

HUWIHHPA (TI0CKOCTHIO, MapaieIbHON
WY IEPIEHANKYISIPHON OCH LIMJIUHPA)

KoHunueckas HOBEpXHOCTh, 00pa3yroIiue
KOHHYECKOU MOBEPXHOCTH, OCh U




BCpUIMHA KOHHYECKOM MMOBCPXHOCTHU

Konyc: ocHOBaHue U BepIMHa,

8 o0pa3yrolas 1 0Ch; IIOMAah> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHbIi KOHYC: oOpasyrolue u

9 BBICOTA; OCHOBAHUA 1 OOKOBas
MTOBEPXHOCTh
N300pakeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, IMApaJIICITIBHOM
OCHOBAHHIO, ¥ TUIOCKOCTBIO, TTPOXOISATICH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13 [Tonsatue 06 06bEMe. OCHOBHBIC
CBOMCTBa 0OBEMOB TEI

14 O0BEM IMHAPA, KOHYCa

15 O6bEM 1mapa u mIomaas cQepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEXK]Ty TLTOIIAASIMHU
MOBEPXHOCTEN, 00bEMAMHU MOOOHBIX T

17 KonTponeHas padoTa no temam "Tena
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHUE BEKTOPOB




20

YMHOKEHUE BEKTOPA HA YUCIIO

21

PasnosxeHnue BexkTopa 1o TpéM
HEKOMILUTaHapHbIM BeKTOpaMm. [IpaBuiio
napajiesenumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUII JEUCTBUN C
BEKTOPaMH

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopaumHaThl BEKTOpA.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MPOU3BEICHUE BEKTOPOB

25

Brruncnenue yriioB Mexy NpssMbIMHU U
IIJIOCKOCTAMH

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHME, 0600IIEHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakThl, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEeHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbIE
¢urypsl, (akThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEHue, 06001mEeHNEe U
cucTeMaTH3allus 3HaHUH. 3a1aun




IIaHUMETPUH U METOAbI UX PCIICHUA

[ToBTOpEHue, 0600IIeHNE U

31 CUCTeMaTH3aIys 3HAaHUH. 3a1a4n 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHue, 0600MICHNE U

39 cucreMartu3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, (GakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEeHUE, 0600IICHNE 1 1
CHCTeMAaTH3allMs 3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkuuonepHoe o0mectBo «M3aarenbctBo «IIpocBemienrey

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
UHTEPHET

1. www. edu - "Poccuiickoe oOpa3oBanue" denepalibHbIH MTOPTAL.

2. www.school.edu - "Poccuiickuii 001eodpa3zoBaTebHbIH mopTan'.

3. www.school-collection.edu.ru/ Enunas komekius 1iudppoBhIX
00pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - doCre mKOIBHOTO YUUTENSI MATEMATHKH
JlokymeHTanus, paboure MaTepHabl I yIUTEIIST MaTeMaTHKH

5. www.it-n.ru"CeTb TBOpYECKHX yuuTenen"

6. www.festival.1september.ru ®ectuBane negarornaecKux UACH.






