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MHNOACHUTEJIbBHAS 3AIINCKA

OO0mas xapakTepucTuKa Kypca

Hacrosmas pabGouass mporpamma Kypca BHEYpOuHOUM aedrenbHocTH «TpyaHble BOMPOCHI
MaTEeMaTHKU. 7—8 Kaccel» pa3paboTaHa B COOTBETCTBHH C TpeOOBaHUSAMH (eaepalbHOTO
roCyJIapCTBEHHOI'O0 00pa30BaTEIbHOr0 CTaHJApTa OCHOBHOro obmiero oOpazoBanus (manee — OI'OC
OO0OO) u HampaBjieHa HAa OPraHU3ANNI0 OOYYCHHS] MATEMAaTUYCCKOMY COJEP)KAHUIO, BBIXOSIIEMY 3a
pamku DenepanbHoi paboueld mporpaMMsl o yueOHomy npeamery «MartemaTrkay (6a30Bblii YPOBEHbD)
OCHOBHOTO o0miero obpaszoBanus (manee — ®PII), ¢ yderoM HCHOIB30BAaHUS BUIOB JIEATEIHHOCTH
00y4aromuxcsi, OTIMYHBIX OT YPOUHbIX.

I1pu pazpabomxke Ilpocpammul yuumei8anucy ciedyioujue OOKYMeHmbl:

— nucbMO MunucTepeTBa mnpocseiienus: Poccuiickoit @enepauun ot 5 urons 2022 r. Ne TB-
1290/03 «O HampaBiIeHUU METOAMYECKUX PEKOMEHAALUI) M0 OpraHu3aluyd BHEYPOUHOH AEATEIbHOCTH
B paMKax peaju3alud OOHOBIEHHBIX (peepanbHBIX rOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTaHIAPTOB
HAYaJIbHOTO OOIIETO U OCHOBHOTO O0IIEro 00pa3oBaHuUs;

— pacnopsixenne [IpaBurensctBa Poccuiickoit deneparuu ot 19 Hosi6ps 2024 1. Ne 3333-p «O6
YTBEP)KJICHHH KOMIUIEKCHOTO IUIaHA MEpONPHATHN IO TOBBIIMICHHIO KAayeCcTBAa MAaTEMaTHYECKOTO H
€CTECTBEHHO-HaYyYHOro oOpa3zoBanus Ha nepuos 10 2030 rogay.

AKTYaJIbHOCTb Kypca

B ycnoBusix peanuszanuu TakoW CTpaTErMYECKOM 3agaud, Kak OCTHXKEHHE TEXHOJIOTMYECKOTO
CYBEpPEHUTETAa CTpaHbl, MEepeJ MaTeMaTHYECKUM OOpa30BaHWEM B YHCIE TJABHBIX IOCTABIICHBI
CIIEyIOIIME LIEeTU: Pa3BUTHE TBOPUYECKUX U MCCIENOBATENIbCKUX CIIOCOOHOCTEH OO0YyYaromMXcs, UX
MOJITOTOBKA B Mpoliecce 00yueHusl MaTeMaThKe K BBIOOPY Mpodeccuii, CBSI3aHHBIX C Pa3BUTHEM TOYHBIX
U €CTECTBEHHBIX HayK U TeXHOJOruii. Kak BaKHBII KOJIMYECTBEHHBIN MOKa3aTellb MOBBILICHUS HHTEpECca
K MaTeMaTHKE BBIACISAETCS POCT KOJIMYECTBA BBITYCKHUKOB, BBIOMPAIOMIMX HAa TOCYAapCTBEHHON
UTOTOBOM aTTECTAlUX PK3aMEH M0 MaTeMaTHKe Ha MPOPUILHOM YPOBHE.

OcBoenue mpemnaraemoil [IporpaMMbl crocoOCTBYET MHOBBILIEHHIO Y OOYyYaroOUIMXCS YpPOBHS
MOTHBAIIMHM K M3YyYEHHIO MATeMAaTHUKH, K MPOJIODKEHHIO H3ydeHus matemaTukud B 10-11 kmaccax Ha
yrayOJI€HHOM YPOBHE M OPUEHTUPYET Ha BHIOOP €JMHOr0 TOCYJapCTBEHHOTO dK3aMeHa [0 MaTeMaTHKe
npodunsHOro ypoBHs. Kpome Toro, ocBoenue mpesiaraemoro B IIporpamme conep:kaHus MO3BOJSET
pacCIIMPUTh KPYT peIIaeMbIX MAaTEeMAaTHICCKUX 3a/1a4 33 CUET BKIIOUYCHHS MPOOJIEMHBIX, HECTAHJAPTHBIX
3aja4, 3a/7a4 MPUKIATHOTO XapakTepa, BBIMOJHEHHs HCCIEAOBATEIbCKUX padoT, B TOM YHCIE C
MEXITPEIMETHBIM CO/IEp)KaHUEM, M3YYCHHUS JOMOTHUTEIBHBIX BOMPOCOB KAaK TEOPETHYECKOTO, TaK U
MIPAKTUYECKOT0 XapaKTepa.

[Mpenycmorpennbie [Iporpammoli BUABI JNEATEIHHOCTH — WHIWBHIyadbHAs W TPYIIIOBas
MPOEKTHAasE M HCCIEAOBaTENbCKasi JEATENIbHOCTh — CIOCOOCTBYIOT pa3BUTHIO MO3HABATENbHBIX,
PETYJIATHBHBIX M KOMMYHHUKATHBHBIX YMEHHH oOydJarommxcs. [IporpaMma COOTBETCTBYET HJIee
paciidpeHusl TPUKIATHOW HAMpPaBICHHOCTH Kypca MaTeMAaTUKH Ha YpPOBHE OCHOBHOTO OOIIETro
oOpazoBanus. Peammzanusi Kypca CrHocoOCTBYET BBISBICHUIO TAJAHTIIMBBIX W OJIaPEHHBIX
o0yyJaromuxcs, IOJJIEP’KKE UX TaJaHTOB M Pa3BUTHIO CITIOCOOHOCTEH.

eab u 3a1a4u Kypca

Peanu3arusi BHEYPOUHOU MEATEIHHOCTH SIBISETCS HEOTHEMIIEMON YacThl0 00pa30BaTEIbHOTO
mporecca, obecreyrBasi B TOM UHCJIE€ BO3MOXXHOCTH (OPMHUPOBaHHUS OOPa30BATEIbHBIX MPOTpamMMm
Pa3IMYHOTO YPOBHS CJIOXXKHOCTH M HAIMPABICHHOCTH C yYETOM O0pa30BaTelIbHBIX MOTPEOHOCTEH U
CHOCOOHOCTEN 00yJaromuxcs, BKI0Yasi OJapeHHBIX AETEH.

Hens I[Iporpammbl — o0ecnednTh WHAMBHAYaATbHBIE MOTPEOHOCTH OOYYAIOIINXCS B M3YU4ECHUU
CoJiep>KaHusl MaTEeMAaTUKH, BBIXOJSIIETO 3a paMKU IPOrpaMMBbl 6a30BOT0 YPOBHSL.

3anaum Kypca:

1. IloBpIlieHUE YpPOBHSI MaTEMaTHYECKOW MOATOTOBKU OOYYArOIIUXCS, PAa3BUTHE YCTONYHBOTO
WHTEpeca K yueOHOMY npeamery «MaTeMaTHKay.

2. Pa3BuTHE TBOpYECKHX CIIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOPAKEHMS, TEOPETUUYECKOTO
MBIIUICHASI W MAaTeMaTUYeCKOW WHTYWIIMH, YMEHUH pacCyXJIaTh JIOTUYECKH U aHAIM3HPOBATH
CUTYaIUH.



3. YrayGneHue u 3akperuieHre 0a30BbIX 3HAHUH, (HOPMUPOBAHKUE YCTONYNBBIX HABBIKOB PEIICHUS
HECTAaHJAPTHBIX U OJWUMIIUAJHBIX 3aJla4, OCBOCHHWE HECTAHJAPTHHIX MOJIXOJOB WU OPUTHHAILHBIX
peLICHHUIA.

4. O3HaKOMJICHHE C JONOJHHUTEIBHBIMH pa3/ielaMd MaTeMaTUKU, BBIXOAAIIMMH 33 PaMKH
0a30BOTO Kypca.

5. Bocnuranue caMOCTOSITEIBHOCTH, HACTOMYMBOCTUM W OPTraHMW30BAHHOCTH B XOJ€ pPELICHUs
CIIOKHBIX 33/1a4.

6. Pa3BuTHe HaBBHIKOB KOMaHJHOW pabOTHI, JAPYKECKOIO COMEPHUYECTBA U  3JI0POBOM
KOHKYPEHLIUU CPEIU CBEPCTHUKOB.

7. IloarotoBka 00y4yarOMMXCsl K YYaCTHIO B IIKOJIbHBIX, PAOHHBIX, TOPOJCKHUX, PETUOHAIBHBIX,
BCEPOCCUICKUX OJMMIINAIaX, KOHKYPCAaX U COPEBHOBAHUAX 10 MaTEMAaTHKeE.

8. TloBbIlICHHE YPOBHSI TPAMOTHOCTH B OOJIACTH HCIIOJIB30BAHMS «MATEMaTHUYECKUX IAKETOBY,
o0ecreurBaIIUX aBTOMATH3AIMIO IPOLIECCOB MMOKCKA, aHalnW3a, O00paOOTKH, CO3/aHusd, Iepenayd,
dbopmanuzanun (B BHIIE CTATHUYECKUX U TUHAMUYECKUX TPAQHKOB, TUATPaMM U MPOYHX BU3yaTH3aIHUN
pE3yNbTAaTOB aHallM3a U MaTeMaTHYECKUX 3aKOHOMEPHOCTEH) B mpolecce y4eOHON JesTeNbHOCTH MPU
M3Yy4EeHUH MaTEeMaTUKH.

9. Pa3zBuTHe TBOPUYECKUX CIIOCOOHOCTEH, TEOPETUUECKOTO MBIIIJICHHUS Ha OCHOBE HCIOJIb30BAHUS
IU(PPOBBIX WHCTPYMEHTOB (B TOM YHCIIE «MaTEMAaTHYECKHUX IaKETOB») B OOJIACTH MOJCIMPOBAHMUS,
MMUTAIMN U UHTEPIIpEeTaliid a0CTPAKTHBIX MAaTeMaTHYECKHMX OOBEKTOB M 00pa30B B BUIE Pa3IUYHBIX
BU3yaJin3anuid (B TOM YHCIIE TPOCTPAHCTBEHHBIX O00BEKTOB). [Iporpamma pazpaborana ¢ yderom
pexomeHnanuii (enepanbHOil pabodeil mporpamMmbl BOCHHUTAaHHMS. B 4YacTHOCTH, OHAa YYMTHIBACT
TICHXOJIOTO-TIEIaTOTMYECKHE 0COOEHHOCTH COOTBETCTBYIOIIECH BO3PACTHON KATETOPHH OOYJAIOIIUXCSL.

Taxum obpazom, peanuzayus Ilpoepammsl codeticmeyem nonyueHuro ciedyouux pe3yibmamos:

— JIOCTHXKCHHE OOYYArOIIMMUCS TUIAHUPYEMBIX JIMYHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX
PE3YNbTATOB, B T. 4. COOTBETCTBYIOIIUX YIIyOJIEHHOMY YPOBHIO U3yYEHHUS] MAaTEMAaTUKH;

— pa3BUTHE JIMYHOCTH OOydYaromUXcs, (OPMHUPOBAHHIO U YAOBIETBOPEHUIO HUX COLHUAIBHO
3HaYMMBbIX UHTEPECOB U MOTPEOHOCTEIH;

— caMopeanu3alys 00yJarouxcs yepe3 ydacTue BO BHEYPOUHOU e TENbHOCTH.

MecTto Kypca B 00pa3oBaTe/IbHOM Ipolecce

Bo ®I'OC OOO nns o6s3aTenbHOr0 OOy4YeHMs] YTBEPXKAEHBI JBa YPOBHS OCBOEHHS pabodmMx
MporpaMM Mo MaTeMaTHKe: 0a30BBIN U YIIIyONeHHBINH, HaunHas ¢ 7 kinacca. Coaep:kaHue IporpaMMBbl 1o
MaTemaTuke (yriyOJIeHHBI YpOBEHb) HaIlpaBI€HO HAa Y/IOBJIETBOPEHHE IOBBIIICHHBIX 3alpOCOB
o0yyJaroImuxcs, cTpeMsuuxcst K 6onee riyOOKOMY OCBOEHHMIO MPEIMETHBIX pe3yibTaroB. IIporpamma
Kypca BHEYPOUHOW JesATelnbHOCTH «TpyaHbIE BOIPOCHI MAaTeMaTUKH» HalpaBieHa Ha pPacUIMpEHUE
3HaHUI O0ydYaroUMXcs MO MaTeMaTHKe JUIsl KJIacCOB C 00s3aTelbHbIM 0a30BBIM YpPOBHEM OO0Y4EHHs
MaTeMaTHKe.

Temartuueckoe TMIIaHUPOBaHWE B TMpPOTpaMMe Kypca BHEYPOUHOH gesTenbHOCTH «TpyaHbie
BOIIPOCHl MAaTE€MaTUKW» COCTABJIEHO TaK, YTO pACIpeNeseHHE COJEpKaTeNbHbIX pa3/eoB B HEM
CHHXPOHM3UPOBAHO C 00s3aTeIbHOM NporpaMMoil 0a3zoBoro ypoBHsA. Peanmsanus coaepxaHus
npejyiaraercs B opMax, OTIMYHBIX OT YpOo4HBIX. CilenyeT OTMETHTh, YTO JaHHBIH Kypc B OCHOBHOMU
IIKOJI€ BHICTPAMBAETCS HE TOJBKO HA PACHIMPEHUH MAaTEeMaTHUECKOTO CoJlepKaHus 6a30BOro ypoBHs, HO
Y Ha TIOBBIIIICHUH YPOBHSI CJIOKHOCTH 33]1a4, MPEAIaraeMbIX ISl PEIICHUS.

PaGouass mporpamma Kypca BHEYpOUHOUM JIesTENbHOCTH «TpymHBIE BOMPOCHI MaTEMaTHUKM»
MpelHa3HaueHa Ui peanus3aluu B 7—8 Kjaccax M HampaBjieHa Ha JOCTH)KEHHE OOy4JaroUuMUCS
IUTAHUPYEMBIX pe3yabTaToB. [locienoBaTenbHOCTh M3YYEHHMs] TEM Kypca COBIMAJAaeT MO BPEMEHH C
M3y4eHHUEM Kypca MaTeMaTHKH (aareOpbl U TEOMETPUH) OCHOBHOM IIKOJIBI 0a30BOTO YPOBHS, BCE TEMBI
110 BO3MOKHOCTH CHHXPOHU3UPOBAHBI ¢ 0a30BBIM KypCOM MaTeMAaTHKHU 10 KjaccaM. Temsl 1o anredpe u
TE€OMETPUM YepeAyIoTCsS, YTO IO3BOJSET MAaKCHUMaJlbHO MNPUOIU3UTh MX MO BPEMEHH H3Y4YEHHS K
OCBOCHHIO 6a30BOT0 Kypca.

IIpn peanuzanuu [IporpamMmMbl mepBas 3agadya y4duTeNlss COCTOUT B TOM, YTOOBI CO311aTh
HEOOXO/AMMBIE YCIIOBUSL JUISI TPHUOOPETEHUST M PA3BUTHA YMEHUH, CBS3aHHBIX C TPOBEACHUEM
HCCIIEIOBAHUN Ha MaTeMaTU4eckoM cojepxkanuu. [{ns pemenus »stor 3amaun B I[Iporpamme
0003HaYEHO MECTO U CPOPMYJIMPOBAHBI TEMBI JUISI TPOBEACHHUS UCCIIEI0BATEIbCKIX PadoT.



Bropas 3agada yunrens no peanusanuu IIporpaMmmel cBsizaHa ¢ BO3MOXKHOCTBIO CO3/1aTh yCIOBHS
s o0pabOTKM M TpenacTaBieHUs WHGOpMAIMM HAY4YHOTO COJepXaHui (B TOM YHCIE C
UCIOJIb30BAaHUEM IIM(PPOBBIX HMHCTPYMEHTOB) IpPH OpraHU3alMM WHIUBUAYAJIbHOW W IpPYyNIIOBOH
IIPOEKTHOM NEATEIBHOCTH.

JUId ycrnemmHoW pealn3alyy CLEHApUeEB IPOCKTOB PEKOMEHIYETCS HCIIOJIb30BaTh IIEPCOHAIbHBIC
KOMIIBIOTEPHl C YCTAaHOBJICHHBIMH O(QUCHBIMH HpOTpaMMaMH W JIOCTYNIOM K ceth MHTrepHeT (Kak
MUHHMYM OJIMH KOMIIBIOTEP U1 KX 10 IPYIIIbI).

@opMbI ACATENBHOCTH O0YYaIOIUXCS TMPEAYCMAaTPUBAIOT AKTHBHOCTh M CaMOCTOSITENILHOCTH,
COYETAIOT WMHIUBUAYAJIbHYI0 M TIpPYNIOBYIO pPAa0OTy, OTIMYAIOTCA OT YpPOUHBIX Oojiee HIMPOKUM
HCI0JIb30BAaHUEM HCCIIEI0BATENIbCKON U IIPOEKTHOM AESATEIbHOCTH, PEIIEHUEM HECTAaHAAPTHBIX 33]1a4 U
np. CTpyKTypuUpOBaHME TEMAaTHYECKOTrO IUTaHMpoBaHus B IIporpaMMe COOTBETCTBYET HOPSAAKY
M3YyUYEHHs Pa3JelioB M TeM aireOpbl U TeOMETPHHM B OCHOBHOM IIKOJIE M TeM CaMbIM O0OECIeYHBacT
IIPEEMCTBEHHOCTb YPOYHON U BHEYPOUHOU JEATEIBHOCTH.

Peammzanus IIporpammbl mpearnosiaraeT co4YeTaHHE pasIUYHBIX (OPM TPYNIOBOH pabOTHI
(IucKyccus; MaTeMaTHYECKOEe COPEBHOBAHUE; MMPAKTUKYM; BHIOOpP TEMbI IIPOEKTA, IUIAHUPOBaHUE PadoT,
pacnpeziesieHue poJied, B3aMMOOILICHKA IPU BBIIOJHEHUM TPYIMIOBBIX MPOEKTOB M HCCIENI0BAaHUMN) U
UHJMBUIYAIbHOM palboThl (BBIIOJHEHHE HWHIMBUAYAJIBHOTO HCCIENOBaHMS, B TOM 4YHCIE C
WCIOJB30BAaHUEM IU(PPOBBIX HHCTPYMEHTOB; IPOBEACHHWE YCTHOTO OOOCHOBAHUS TPH PEUICHUU
HECTaHJApPTHBIX 3aJa4, 3aJad IOBBILICHHOI'O YPOBHS CJIOKHOCTH; IIOCTPOEHUE MAaTEMATHYECKUX
MOJI€NIEN, WX HCCIEN0BAaHUE; HMHTEpIpETalus IOJYyYEHHBIX pe3ylbTaTOB MpPU PELIEHUH 3a4ad C
MEXIIPEIMETHBIM U IPAKTUYECKHM COJEp’KaHUEM; IIOUCK, HUHTepHpeTanus, Mpeodpa3oBaHHE U
IIPUMEHEHUE MAaTEeMaTU4YeCKOW MH(OpMAalLMK; CaMOCTOSITEIbHOE OTKPBITHE HOBOTO MaTeMaTHUYECKOIOo
¢axra). Mcnonb3oBanue Takux (GopM pabOThl TOMOTaeT pa3BUBATh Y 00YYAIOIIUXCS, C OJHON CTOPOHBHI,
HaBBIKH BOCTIPUSTHS HOBOM MH(OpMauu mpu pasindHbIX (opMax ee Mojadu, a ¢ APYroid CTOPOHBI —
aKTUBHOCTb, CaMOCTOSITEJIBHOCTb M CIIOCOOHOCTh K TBOpuecTBY. OcBoeHue IIporpammbl a0IKHO
JIOTIOJIHSTh U Pa3BUBATh 3HAHUS U YMEHHS O0Oy4arouuxcs B 00JaCTH MaTeMaTUKH, OPUEHTUPOBATh UX
Ha oOyuyeHMe B CpeIHEeH IIKoJie B KiaccaX, MpeayCMaTpUBAIOIIMX OCBOCHME MaTeMaTWKU Ha
yIrIyOJIEHHOM YpPOBHE, B YaCTHOCTH TEXHOJOTMYECKOrO NpoQmisa, a TakkKe CIO0COOCTBOBAThH
COLMAJILHOMY (DOPMUPOBAHUIO TMYHOCTH O0YUAIOIIUXCS.

[IporpamMmMa kypca paccunTaHa Ha 68 4acoB B TeueHHE JBYX JieT oO0ydueHust B 7—8 kiaccax (34
gyaca B KaXJIOM Kjacce) Ipu MPOBEJCHUU 3aHATUH OJUH pa3 B HEAENIO MO 1 akaJeMHuYecKoMy dacy.
[lenecooOpa3HbIM SBISIETCSl YEepEOBAHME TEM 3aHATUH C aireOpaundeckuM U TeOMETPUYECKUM
COJIEP/KAHUEM.

B 3aBHCHMOCTH OT KOHKPETHBIX yCIOBHMM peanu3anuu [Iporpammsl U KonuyecTBa 00ydaromuxcst
nomnyckaercst GopMupoBaHUe TPYI U3 00YUYAIOUIMXCS Pa3HBbIX KJIACCOB B MpeJieNax OJHOM mapaeny.
ITporpamMma MOET peanu30BBIBaTbCA OOpa30BATENBHOM OpraHM3alMedl CaMOCTOSTENBHO JMOO Ha
OCHOBE B3aMMOJICHCTBHS C JIPYTMMH OpraHU3alMsIMU, OCYHIECTBISIOIIMMHU 00pa3oBaTeIbHYIO
NESTENbHOCTb.

[Io ycMOTpeHMIO Y4WTENs HEKOTOpPbIE 3aHATUS MOTYT OBITh HMCKJIIOUEHBl MM 3aMEHEHHBI.
Pexomenayercs BkiatouuTh B IIporpammy permoHanbHBIM KOMIIOHEHT: SKCKYPCUHU Ha MPEANpUATHs, B
peruoHaNbHbIE My3€H, By3bl TEXHUYECKON HANPaBIEHHOCTH JUIS MOBBIIICHUS! HHTEpeca 00yJaroImuxcs K
MPAKTUYECKOMY U3yUYEHHIO PO eccHil, CBSI3aHHBIX C MATEMaTUKOM.



COJIEP)KAHUE KYPCA BHEYPOUHOM NEATEJbHOCTH
«TPYIHBIE BOITPOCBI MATEMATHUKWN»

7 KUIIACC

JneMeHTHI HcTOPUU. O01Me MOHATHSA TeoMeTPUU. OCHOBHBIE (PUTYPBI

Hctopus BO3HUKHOBEHUS M pPa3BuUTUA TeoMmeTpuu. lloHATHS: akcuoma, Teopema, CBOMCTBO,
NIPU3HAK, JI0Ka3aTeJIbCTBO, ompeneieHue. MHCTpyMeHTHl Juisi U3MEpeHUud U mnocTtpoeHuil. B3anmuoe
pacIoyIoKEeHre TOYEK Ha NpsAMOoM. M3MepeHne JUIMHBI OTPE3Ka, PaCCTOSHME MEKIy TOYKaMH. B3zanmuoe
pacnionoxxeHue npameix. Jlomanas. Buabl nomanbix. [{nuHa nomanod. MHuoroyronsHuku. I[lepumetp
MHOTOyTOIbHUKA. [IOHATHE O BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

Yucja v BoluMcaeHus. JleJuMocTb

[lpu3naku pgenuMocTH: (GOPMYJIHMPOBKA M JOKA3aTeNbCTBO. PemieHne 3aaad  MOBBIIICHHON
CJIOKHOCTH Ha JIeTMMOCTh. Pelllenne croxKeTHbIX 3a1a4 apu(pMETHIECKHUM METOIOM.

Hccnedosamenvckas paboma: NeIMMOCTD U €€ CBOMCTBA.

Anredpanyeckne BbIPaKeHUS

Crenenu, MHOTOWIEHBI, TIPe0Opa30BaHNEe MHOTOYICHOB, JACHCTBHUS C MHOTOWICHaMH. MHOTOUYICH
crangaptHoro Buaa. CreneHp MHoroujeHa. KopHu MmHorowiena. HaxoxkneHue KOpHEW MHOrOYJIeHa.
Jlokxa3arenbCcTBO TOXKAECTB. Pa3Hble TOAXO0ABI K JOKA3aTEIbCTBY TOXKIECTB.

Hccneoosamenvckas paboma: Kak HalTH KOPEHb MHOTOWICHA?

TpeyroiabHuku. IlIpu3dHaku paBeHCTBAa TPEYroJbHUKOB

Tpeyronbuuku. PaBHble TPEyrolbHUKH B TeoMeTpudeckux KoHpurypanusax. [IpusHaku paBeHcTBa
TpeyroJbHUKOB. [I[pr3HaKy paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IeprieHANKYIsp U HAKJIIOHHAS.

YpaBHeHHus M CHCTeMbI YPABHEHUI

Jluneiinble ypaBHeHHS M HX cucTembl. OmnpesneseHue 4yuciaa KOpHEH JIMHEWHOTO ypaBHEHHUS.
Pemienue nMHENMHBIX YpaBHEHUMN, COIEpXKALIMX 3HAK MOAYJA. PerieHue JIMHEMHBIX YpPaBHEHUU C
napaMmeTpamu. Pemenne cucTeM JIMHEMHBIX YPAaBHEHUN Pa3HbIMU METOJAMU.

Hccnedosamenvckas paboma: NUHEWHbIE ypaBHEHUs, cojaepikamiue 3HaK Moayis. [loctpoenus c
NOMOUIbIO LUPKYIS U JMHEeHKH OO0CHOBaHMS MPOCTEHIINX MOCTPOEHUH, ITanbl 337a4u Ha MOCTPOCHHUS,
pelIeHe 3aa4 Ha MOCTPOCHHUE LIMPKYJIEM U JIMHEUKOM.

OceBasi cummerpus

durypel ¢ oceBoi cumMeTpuen. IIpumepsl CHMMETpUN B OKPYKAOILEM MUPE.

IIpoexm: CUMMETpUS B OKPY>KAIOIIIEM MUDE.

MHOroyroJibHUKH ¥ reOMeTpuYecKre HepaBeHCTBa

CyMMa BHYTPEHHHX YTJIOB MHOTOYTOJIbHMKAa W BHEIIHUX YTJIOB BBIMTYKJIOIO MHOTOYTOJIbHHKA.
CoOTHOIIIEHHS MEXY CTOPOHAMHU M YIJIaMH TpeyrojibHUKa. HepaBeHCTBO TpeyronbHuka. HepaBeHCTBO 0
JUIMHE JoMaHOW. HepaBeHCTBO MexIy INEpHEeHIMKYIIpOM M HAKJIOHHOW. PaccTosiHme OT TOYKH 10
IPSIMOA.

Hccneoosamenvckasn paboma.: reOMETpUUECKHE HEPABEHCTBA.

DOyHKIUHA

[Touck oOnactu ompeneneHHss ¥ MHOXKECTBa 3HadeHMM (yHkuuu. lMcrnonb3oBaHHe pa3IUYHBIX
croco6oB 3amanus (yHkuuu. Vcnonb3oBaHWE CBOMCTB (YHKIME ANsi aHaiM3a TpaduKoOB peabHBIX
3aBUCUMOCTEN (HynmH (DYHKIIUHU, TPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKITUH, MPOMEXYTKH BO3pACTaHUS U
yObIBaHUST (DYHKIIUU, HauOoIbIllee U HauMeHbIllee 3HaueHUs GyHKIUM). ['paduku, KycOUyHO-3aTaHHbBIE
GyHKIHIH.

Hccnedosamenvckas paboma: CpaBHEHHE CBOWCTB (YHKLIMU M UX I'paUKOB B 3aBHUCUMOCTH OT
apamMeTpPOB.

I'eomeTpuuyeckne MecTa TOYEK

B3anmHoe pacnosiokeHue OKpPY>KHOCTH U TpsMou. [Ipumepbl reoMeTpuyecKux MeCT TOYEK Ha
IJIOCKOCTH. METO/I FeOMETPUUYECKUX MECT TOUYEK MPH PEIICHUH T€OMETPUUECKHUX 3a1a4.

8 KIIACC

Yucsa v BbIYUCTCHUSA

KBagpaTHblii KOpeHb. BilmoTHEHNE onepalinii ¢ uppamoOHaIbHBIMUA YHACIaMH.

AuredpanyecKkue BbIpasKeHUs

HpoOHo-pannoHanbHble BeIpakeHUs. CTeneHW. BBITONIHEHHE TOXKISCTBEHHBIX NPeoOpa3oBaHU
palOHATBHBIX BBIPAKEHUM.



enTpanbHas cuMmMeTpust

DopMyTUpPOBKA OMpEICNICHUsS M JOKA3aTeNbCTBO CBOWCTB IICHTPAIBHO-CUMMETPUYHBIX (Uryp.
Jenenue orpe3ka Ha paBHbIE YacTH C MOMOINBIO LUPKYNIs U JuHedku. MccrmepgoBarenbckas pabora:
CBOICTBA IEHTPAILHO-CUMMETPUYHBIX (DUTYD.

Ilpoexm: neHTpanbHasi CAMMETPUS B OKPYKAIOIIEM MHUDE.

YeTbIpEéXyroJabHUKH

[Tapannenorpamm, ero mpusHakud M cBoicTBa. [IpsMoyronbHUK, poM0O, KBaapaT, UX NPU3HAKU U
cBoiictBa. Tpamemus. PaBHoOenpeHHas Tpameuus, e€ cBoiictBa W mpu3Haku. CpemHsis ITUHUSA
TPEYroJibHUKa W cpeAHss JuHus Tpaneuuu. CBolicTBAa M NPU3HAKM  CHCIUAIBHBIX BHUJIOB
YETBIPEXYTOJIbHUKOB

Hccneoosamenvckas paboma: 3HaKOMbIE U HE3HAKOMbIE YETHIPEXYTOIbHUKH.

YpaBHeHus1 M HepaBeHCTBA

OnpeneneHrie paBHOCUIIbHBIX ypaBHEHUH. [[puMeHeHne CBOMCTB ypaBHEHUI ¢ OJJHON NTEPEMEHHOIA.
OnpeneneHue KoJWYECTBA JIEUCTBUTENBbHBIX KOPHEW KBaJpaTHOro ypaBHeHuUs. Pemenue npoOHO-
palMOHAIBHBIX YPAaBHEHUW, CBOASIIMXCA K JMHEHHBIM WM K KBAJAPATHBIM YPaBHEHUSIM, UCIIOJIb30BAHUE
METO/a 3aMEHBl TEePEeMEHHOH. PemeHne TEeKCTOBBIX 3amad ainreOpandeckuM crnocoOoM: Tepexon OT
CJIOBECHOU (hOpMYIHMPOBKHU YCIOBUS 33a4M K alreOpanveckoi MOJENU MyTeM COCTaBJICHUS YPAaBHEHUS;
pelIeHHEe COCTAaBJIEHHOIO YpaBHEHHUS; HHTepHperauus pesynbrara. ['paduueckas wuHTEpnperanus
YpaBHEHUH C ABYMsI IEPEMEHHBIMH.

Pemienne cucrem ypaBHEHMH, B KOTOpPBIX OJHO W3 YPAaBHEHHUN HE SBISIETCA JIMHEUHBIM.
['padmyeckas uHTEpHpeTalusl PELICHUS YpaBHEHHUS C IBYMs MEPEMEHHBIMU U CHCTEM YpPaBHEHUU C
JIBYMslI TIEPEeMEHHBIMH. PellieHne HEIWHEWHBIX HEpPaBEHCTB M HUX CHUCTEeM. PerieHue HEpaBeHCTB,
coJlepKalInxX 3HaK MoAayns. M3o0paxeHue pelieHus HEPaBeHCTBA C OJHOM MEPEeMEHHON M CHUCTEMBbI
HEPAaBEHCTB Ha KOOPJIMHATHOW IPSIMOM, 3alMCh PEILEHUs C TOMOLIbI0 CUMBOJIOB. HepaBeHCTBO ¢ BymMs
nepeMeHHbIMH. [ paduueckuit METO pellieHHsI CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

Hccneoosamenvckasn paboma.: paBHOCUIBHOCTD U CIIEJICTBUE.

Hccnedosamenvckasn paboma: rpaduueckas HHTEPIPETAIS YPaBHEHHUH ¢ ABYMS MTEPEMEHHBIMHU.

Hccneoosamenvckaa paboma: TpapuUUecKUil METOJ pEUIeHHs] CHCTEM HEpPaBeHCTB C JIBYMS
NEPEMEHHBIMH.

IIpeoGpa3oBanue nogoous

[TpeoOpa3zoBanue nomodus u noaooHsie purypsl. CooTHOLIEHUS B IOJOOHBIX (UTypax.

Hccneoosamenvckas paboma: uto Takoe ppakran?

JlokasaTe1bCTBa HEPABEHCTB

OrnieHka 3HAYCHUS! BBIPAXKEHHUS C MCIOJb30BaHUEM HEPaBEHCTB. [IprMeHeHre CBOMCTB HEPABEHCTB
B Xxojae pemeHus 3anad. OmnpeneneHUe paBHOCWIBHBIX HEPaBEHCTB. JOKa3aTenbCTBO HEPABEHCTB.
Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOM.

Hccnedosamenvckas paboma: MTUHEHHOE HEPABEHCTBO C OJJHON IEPEMEHHOM ¢ apaMeTPOM.

IIpsimoyroJibHbIe TPEYTrOJILHUKHU

Teopema [ludaropa u e€ mpumMeHeHHE MpPH PEIICHUU MPAKTUYECKUX 3amad. Jloka3aTrembCTBO
COOTHOIICHUN MEXTY MPOMOPIHUOHAIBHBIMA OTPE3KaMH B TPSIMOYTOJBHOM TPEYrOJbHUKE (BBICOTA,
MpoBeAEHHAS U3 BEPIIMHBI PSIMOTO YIJIa; METPUUECKHE COOTHOIIEHUS ). [[puMeHeHre COOTHOIIEHU pu
pelIeHUH TeOMETPUYECKHX 3anay. TpuroHomerpuueckue (QYHKIMH OCTPOro Yriia MpsIMOYTOJIbHOTO
TpeyroiabHUKa (CHHYC, KOCHHYC, TAaHT€HC, KOTaHTeHC). 3HAYCHUS TPUTOHOMETPUYECKHX (DYHKIUN IS
yriaos 30°, 45°, 60°. Pemenue 3aa4 ¢ UCMOJIb30BaHUEM TPUTOHOMETPUYECKUX (DYHKIUH.

Ilpakmuxym. permieHue NpaKTUKO-OPUEHTUPOBAHHBIX 3a/a4.

Mamemamuueckoe copesrnoganue: PELICHUE 3a1a4 Pa3HBIMA METOAAMM.

DOyHKIUHA

[Torck obacTH ONpeaeieHUsT 1 MHOKECTBA 3HaueHui GyHkiun. ['paduk ¢pyakuun K/X. OyHKIHS
Buga (ax + b)/(cx + d).

Yuciia 1 BBIYMCICHUSA: AEJTUMOCTD

DopMyIHpPOBKaA OINPEACICHUS ACIUMOCTH HAIEN0, YHMCeN, CPABHUMBIX IO JAHHOMY MOJYIIO.
BrinonHenue neneHus ¢ octaTkoM. JloKa3aTenbCTBO M MPUMEHEHHE CBOWCTB CPAaBHEHUW MO MOIYIIIO.
HaxoxneHnne ocTaTKOB CyMMBbI M IIPOU3BEACHUS IO JAHHOMY MOJIYIIIO.

Hccneoosamenvckas paboma: NenuMoCTb.



IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

1) nampuomuuecko2o 6ocnumanusi:

- IPOSIBJICHUE MHTEPECca K MPOIUIOMY M HACTOSIIIEMY POCCHIICKON MaTeMaTHKH;

- I[IEHHOCTHO€ OTHOLICHHE K JOCTHXKEHHUSIM pPOCCHUICKMX MaTeMaTUKOB M  POCCHICKOM
MaTeMaTHYECKOM MIKOJIbI, K HCIIOJIb30BAaHHIO STHX JOCTHKEHHUN B IPYIUX HayKaX U MPUKIATHBIX chepax;

2) epa)coanckoco u 0yxo8HO-HpAaABCMEEHHO20 80CNUMAHUSL:

TOTOBHOCTb K BBIIOJIHEHHIO 00S3aHHOCTEH rpa)kIaHUHA U pealn3alliyl ero Mpas; MPeICTaBICHUE O
MaTeMaTUYeCKUX OCHOBaX (YHKIMOHUPOBAHUS  Pa3IMYHBIX CTPYKTYp, SBJICHHM, Mpouexyp
IpaXTaHCKOTO 0O0mecTBa (HAmpuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTh K OOCYXICHHIO 3TUYCCKUX
npo0sieM, CBSI3aHHBIX C MNPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHHM HayKd; OCO3HAaHHE Ba)KHOCTH
MOPabHO-3THYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) mpyoosoeo eéocnumawnus: YyCTAaHOBKA HA aKTHUBHOE y4acTHUE B PEIICHUU MPAKTUYECKHUX 3a]ad
MaTeMaTHYECKOW HANpaBICHHOCTH; OCO3HAaHME BAXHOCTH MaTeMaTHYECKOoro oOpa3oBaHUs Ha
MPOTSKEHUH BCEH YKU3HU I YCIEIHON MpodecCHOHANbHON ACSITENFHOCTH U Pa3BUTHE HEOOXOAUMBIX
YMEHUH; OCO3HAHHBIA BHIOOP M MOCTPOSHHE WHIAMBHIYaTbHON TPACKTOPHH OOpA30BaHUS U KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acmemuuecko2o 60cnumanus: CIOCOOHOCTh K SMOIIMOHAIEHOMY

U ICTETUYECKOMY BOCIPHUATHIO MaTeMaTHUYeCKUX OOBEKTOB, 3a/Jay, PEUICHHH, pacCykICHUN; yMEHHE
BUETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) yeHmocmu HayuHozco nO3HaHUA: OPHUEHTALUS B JEATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY
HAYYHBIX TPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeJOBEKa, MPHPOJBI M OOIIECTBa,;
MOHMMAaHUE MaTeMaTHYeCKON HAyKH Kak c(epbl UeloBEYECKOH NeATeNbHOCTH, ITANOB €€ Pa3BUTHUS U
3HAYMUMOCTH JUI DPAa3BUTHS IUBIIN3AIUH, OBJIAJCHUE S3bIKOM MAaTEMaTHKH M MaTeMaTHYeCKOMH
KyJBTYpOH KaK CpeACTBOM MO3HAHHSI MUPA; OBJIAJICHUE HaBbIKAMH HCCIIE0BATENBCKOM JesITEIbHOCTH;

6) usuueckoco ocnumanus, GopmMuposanus Kyibmypvl 300p06bs W SMOIMOHAIBHOIO
6J1aronoIy4rs: FOTOBHOCTh MIPUMEHATh MaTEMAaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10pPOBbs, BEICHHS
3I0pOBOTO 00pa3a JKHM3HHM (30pOBOE MUTaHWE, COATAHCUPOBAHHBIN PEXUM 3aHATHH H OT/AbBIXA,
peryisipHas pu3ndecKasi akTHBHOCTb), CQOPMHUPOBAHHOCTh HaBbIKa peduieKCUH, IPU3HAHNE CBOETO MpaBa
Ha OIMMOKY M TaKOTO K€ TpaBa JIPYroro 4eioBeKa;

7) 2KoNIo2UYecK020 GOCNUMAHUs. OPHUEHTAllMs Ha TPUMEHEHHUE MaTeMaTU4YeCKUX 3HAHWMA IS
pelieHus 3a/1a4 B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpeibl; TNIAHMPOBAHUE TIOCTYIIKOB M OI[CHKA MX
BO3MOXHBIX MOCIIEACTBUHN JJIS1 OKPY’KAIOIIEeH CpeJibl; OCO3HAHUE TI00aTbHOIO XapaKkTepa HKOJIOTHUECKUX
npo0JieM U ImyTel X peleHus;

8) aoanmayuu Kk USMEHAIOWUMCS YCIOBUAM COYUANLHOU U NPUPOOHOU CPeobl.

TOTOBHOCTh K JICHCTBHSIM B YCIIOBHSIX HEOIPEICIIEHHOCTH, IIOBBIIICHHIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JesITeIbHOCTh, B TOM YHCJIE YMEHUE YUUThCS y JPYTHX JIIOJEH,
nproOpeTaTh B COBMECTHOW NIEATEIILHOCTH HOBBIE 3HAHUS, HABBIKM W KOMIICTCHIIMH M3 OIBITA JPYTHX;
HE00X0IMMOCTh (POPMHUPOBATH HOBBIE 3HAHUA, (POPMYIUPOBATEH U/IEH, TIOHATHS, THIIOTE3b 00 00BEKTAX U
SBJICHUSX, B TOM 4YHCIIE paHee HE W3BECTHBIX, OCO3HAaBaTh AC(PHUIMTHI COOCTBEHHBIX 3HAHHU U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pPa3BUTHE; CHOCOOHOCTh OCO3HABATH CTPECCOBYIO CHUTYAIUIO,
BOCIIPHHUMATh CTPECCOBYIO CHTYAallMI0O Kak BBI30B, TpPEOYIOMMHA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAaEMbIe PEeLICHUs U AeUCTBUS, (OPMYIUPOBATh U OLICHUBATh PUCKHU M MOCIEACTBUS, (OPMUPOBATH
OITBIT;

9) éocnumanus UHGHOPMAYUOHHOU KYIbMYPbL:

MPOsIBJIEHUE MHTEpPEca K HCIOIb30BAHUIO IU(PPOBBIX TEXHOJOTHH ISl ONTUMH3ALUU MPOIIECCOB
NIOWCKa, aHalu3a, OoOpabOTKH, CO3JaHMs, MEpeAayd MaTeMaTH4ecKod WHGpOpMalUd W BU3yaTU3aIHi
MaTeMaTUYeCKUX OO0O0OIIEeHUH U pe3yabTaTOB aHalINW3a; TOTOBHOCTh K MCHOJIb30BAHUIO HUGPOBBIX
UHCTPYMEHTOB Ui BBINIOJHEHHUS y4eOHOM NeATENbHOCTH NpPU H3YYEHUH MaTeMaTHKH; CIIOCOOHOCTb
IPUMEHSTh HU(POBbIE UHCTPYMEHTHI B YCIOBUSIX peaM3alld MEp MO MPEAYNPEKICHUI0 BO3MOXKHBIX
HETraTHUBHBIX MOCIEACTBHIA AKTHBHOIO M CHCTEMATHYECKOTO NPUMEHEHUS LU(POBBIX TEXHOJOTHHA B
y4eOHBIX IIEIISX.



METANPEIMETHBIE PE3YJIbTATHI

1. [lo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

1) Bazosbvie nocuueckue oelcmeusi.

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHYEeCKUX OOBEKTOB, MOHSITHM,
OTHONIICHHUN MEXIY MOHITHIMH, (OPMYITHUPOBATEH OMPECIICHHUS TOHITHIA, YCTAHABIINBATh CYIIESCTBEHHBIN
pU3HAK KJIaCCU(PHUKAIIUU, OCHOBaHUS JJIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOJIUMOTI0 aHAIIN3a;

BOCTIIPUHUMATh, (OPMYIUPOBATH W  TPEOOPA3OBBIBATH  CYXKICHHUS: YTBEPAUTCIBHBIE W
OoTpuLaTelIbHbIE, EAMHUYHBIC, YACTHbIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpPEYMS B (haKTax, JaHHBIX,
HAOMIONIEHUSAX M YTBEPXKACHUSX, IMpeajaraTb KpUTEPUM JJIsi BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;

JieNaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX U  HHIYKTHBHBIX
YMO3aKJTFOYCHUN, YMO3aKIIOUSHUH 110 aHAJIOTUU;

pa3dbuparh JOKa3aTeNbCTBA MaTEMaTHYECKHX YTBEPXKACHWM (NpsiMble W OT MPOTHBHOIO),
MIPOBOJIMTH CaMOCTOSITENIEHO JIOKA3aTelbhCTBA MaTEMaTHYEeCKHX (AaKTOB, BBICTPAaWBATh apryMEHTAIIUIO,
IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, TPUMEHATh METOJ MaTeMaTHYeCKOM MHIYKIIMH, 0OOCHOBBIBATH
COOCTBEHHBIC PACCYXKICHHUS,

BbIOUpaTh CMOCO0 pelieHust y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapUAHTOB pELICHHS,
BEIOMpaTh HAHOOJIeE TIOIXOSIINN C YIETOM CaMOCTOSTEIIHO BBIJICIICHHBIX KPUTCPUEB).

2) baszosvie ucciedosamenvcxue 0eticmeust:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIBCKANA HWHCTPYMEHT IIO3HaHUSA, (HOPMYINPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYUE, MPOOJIEeMy, CaMOCTOSTENIbHO YCTaHABIMBaTh HCKOMOE U
naHHOe, POPMUPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHE,

IPOBOAWTH IO CaMOCTOSITENIBHO COCTABICHHOMY IUIaHY OKCIIEPUMEHT, HCCIeIOBaHUE TIO
YCTaHOBJICHUIO OCOOEHHOCTEN MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOO0M;

CaMOCTOSITENNbHO (hopMynHpoBaTh O0O0OOIIEHHS ¥ BBIBOJABI IO pe3ylbTaTaM MPOBEIECHHOTO
HAOJIO/ICHUS, WCCIIEAOBAHUS, JKCIIEPUMEHTA, OIICHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX PE3yIbTaTOB,
BBIBOJIOB M 0OOOIIEHNI;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH TMPEATIOIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

3) Paboma c ungpopmayueii:

BBISIBJISITH HEJOCTATOYHOCTh U M30BITOUHOCTh MH(GOPMAIIUH, TAaHHBIX, HEOOXOAUMBIX AJIS PEIICHHUS
3a/1a4u;

BBIOHpaTh, aHATU3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(MOPMAIIUIO Pa3TUYHBIX
BUJIOB B (DOPM TIpE/ICTABIICHHS;

BEIOUpaTh (OpMy MpeAcTaBieHUs UH(DOPMAIIMKM U WIUTFOCTPUPOBATH pellaeMble 3aJaud CXEMaMH,
JIuarpaMMamMu, HTHOU rpaduKoi U UX KOMOMHAIUSIMU;

OIICHUBATh HAJECKHOCTh MHGOPMAIIUU 10 KPUTEPHSIM, TMPEIIIOKEHHBIM WM CPOPMYTHPOBAHHBIM
CaMOCTOSITEIIbHO.

2. KomMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMH W IEISIMH OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHS] B YCTHBIX W MUCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHS 110 XOJTy PEIICHHS 3a/1a9l, KOMMEHTHPOBATh MOJTyUYESHHBIA Pe3yJIbTaT;

B X07ie 00CYXJIeHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYX/IaeMOU TeMbI, TPOOIEMBI, pelIaeMoi
3a/1au¥, BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha IIOWCK PEIICHUs, COIMOCTABIATH CBOW CYXKICHHS C
CYKICHHUSIMH JIPYTUX YYAaCTHUKOB JHANOra, OOHApY)KMBaTh pa3IMuue U CXOACTBO TMO3UIUH, B
KOPPEKTHOI Gopme popMyIupoBaTh pa3HOIJIACHs, CBOU BO3PAKECHHUS,

NPENCTaBISITh  PE3YyIbTaThl  PEUICHUS 3aladyd, OKCIIEPUMEHTA, HCCICIOBAaHUS, TIPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (OopMaT BBICTYIUIGHHS C YYE€TOM 3a7ad IMpe3eHTallM U OCOOeHHOCTEeH
ayTUTOPUH;

MOHUMATh U KCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON W UHAWBUIYaIbHOU PaOOTHI MPHU pEIICHUN
yu4eOHBIX MaTeMaTHYeCKHX 3a7ad, MPUHUMATh 1eJh COBMECTHOW NIEATENhbHOCTH, IUIAHHPOBATH
OpraHM3aIMI0 COBMECTHOM paboThI, paclpeesTh BUIbI padoT, JOroBapuBaThHCs, 00CYXKIaTh MpoIecc U
pe3yabTar paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJICH;



y4acTBOBAaTh B TPYNNOBHIX (hopMax paboThl (00CykAeHuUsl, 0OOMEH MHEHHH, «MO3TOBBIEC IITYPMBI» U
WHBIC); BBIMOJHATH CBOIO 4acTb pabOThl W KOOPAMHHUPOBATH CBOM ACHCTBHS C APYTMMH WICHAMU
KOMaH/bI, OIICHMBATh KAaueCTBO pe3yJbTaTa M KadecTBO CBOETO BKIaga B OOIIMI pe3ynbTaT [0
KpUTepusaM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3. PeryasiTuBHbIe YHHBepPCcaJbHbIE YUeOHbIE 1eHCTBUS

1) Camoopeanuzayus:

BBISIBJISITH TIPOOJIEMBI JJIsSI PEIICHHS] B JKU3HCHHBIX M yUEOHBIX CHUTYaIUsSX, OPUCHTHPOBATHCS B
Pa3IMYHBIX MOIX0aX MPUHATHS pelIeHuN (MHANBUYyaTIbHOE, TPYIIIOBOE);

CaMOCTOSITENIFHO COCTABIIATH IUIaH, aJiTOPUTM PEIICHUS 3a/1aui (WK €ro 4acTh), BEIOUPATh CIIOCO0
pellleHusT C Y4YEeTOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh H
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4eTOM HOBOW MH(POPMALIUH.

2) Camoxkoumponn:

BIAJETh CHOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJS TMpolecca M pe3yibTara perieHHs
MaTeMaTU4YeCKOH 3a7auu, CAMOMOTHUBALIUU U peIIeKCUU;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEUICHUU 3a]a4H, BHOCUTb KOPPEKTUBBI
B JICSITENILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAl/ICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa JESITEIBHOCTH MOCTABICHHOM IENN M YCIOBHSIM, OOBICHATH
MPUYMHBI TOCTHKEHUS WM HEJAOCTHXKEHHUS 1IeTH, HAXOAUTh OMIMOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

3) OmoyuonanvbHwill uHmMen ek

BBIPXXaTh SMOIMH MPU H3yYCHUN MATEMaTHICCKUX OOBEKTOB M (PAKTOB, JaBaTh IMOIMOHAILHYIO
OLICHKY PEeIlIEeHUs 3aJauu.

HPEAMETHBIE PE3YJIbTATHBI

7 KIIACC:

1) Vcnonb30BaTh MOHATHS MHOYKECTBA HATYPAIbHBIX YHCEJ, MHOYKECTBA IEJIBIX YHCEN, MHOXKECTBA
palMOHANBHBIX YKCENl MPU PEIICHUH 3a7ad, MPOBEACHUM PACCYXKACHUN M Joka3arenbcTB.IloHuMaTh n
OOBSACHATH CMBICH MO3ULIMOHHOMN 3aMMCH HATYPaJIbHOTO YKCIA.

2) BeoimonHATh, coueTas YCTHbIE W THUCHMEHHBIE TMPHUEMBI, apuMeTHuyecKue IAeHCTBHUS C
palMoHaIbHBIMH YHCIIAMHU, UCTIOIH30BAaTh CBOMCTBA YHMCEI U MPaBUIIa JEHCTBUM, MPUEMbI PAIIHOHATBLHBIX
BBIYMCIICHHM.

3) BBITIONTHATE ACUCTBUS CO CTETICHSIMU C HATypaJbHBIMHU MTOKA3aTEISIMHU.

4) HaxoauTh 3HAUYEHHUS YUCIOBBIX BBIPAXKEHUMU, COAEPIKALIUX pallMOHAIBHBIE YKCIa U CTETNCHH C
HATypaJbHBIM MOKa3aTeJIeM, MPUMEHSITh Pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BHIYUCIICHHS, COCTABIISITh U
OIICHMBATh YHCIIOBBbIC BBIPQKECHUS MPH PEIICHUU MPAKTUYECKUX 3a/ad W 3a7ad U3 JAPYruX y4eOHbBIX
PEIMETOB.

5) OxpyrisTh 4Mcla C 33JaHHOM TOYHOCTBIO, @ TaKXKE IO CMBICTY NPAKTUYECKON CUTYallUH,
BBITIOJTHSITh TIPUKUJIKY U OLIEHKY PE3yJibTaTa BBIUMUCICHUMN, OIEHKY 3HAYCHUIH YMCIIOBBIX BBIPAKECHHH, B
TOM YHCJIE TIPU PEIICHUU MPAKTUYECKHUX 3a/1a4.

6) Pemate TekcToBBIC 3amaun apU(METHUUECKHM CIOCOOOM, HCIOIB30BaTh TAOIHUIIBI, CXEMHI,
YepTexkKu, APyrue CPpeCTBa MPEACTABICHUS JAaHHBIX IPU PELICHUH 3a]1a4.

7) Jloka3bIBaTh ¥ MPUMEHSTH P PEIICHUH 3a7a4 MPU3HAKU IeTUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11, mpu3Haku JEIUMOCTH CYMMBI U TIPOU3BEICHUS IIENIbIX YHCET.

8) IIpuMeHsATh IpU3HAKHU AeTUMOCTH Ha 7 1 13.

9) PacknanpiBaTh Ha MHOKUTENH HATYpaJIbHbIEC YU CIIA.

10) CBoOomHO omepwpoBaTh TMOHITHSAMHU: YETHOE YHWCIIO, HEUYETHOE YHWCJIO, B3aWMMHO TPOCTHIC
quCla.

11) HaxomuTe HauOONBIIMKA OOIIMK JETUTENh W HAaWMEHBINEE OO0INee KpaTHOEe YHCEeNT W
MCII0JIb30BaTh UX MPHU PEIICHUH 3aja4, IPUMEHATh anroput™ EBkinna.

12) OnepupoBath MOHATHEM OCTATKa 10 MOJIYIIIO, TPUMEHSATh CBOWCTBA CPABHEHHM 110 MOIYJTIO.

13) Ucnonb3oBaTh anreOpanveckyto TEPMHHOJOTHIO M CHUMBOJIMKY, MPUMEHSATH €€ B TpoIecce
OCBOCHHS y4eOHOTO MaTepHaa.

14) Vcrionb30BaTh MOHSATHE TOXKIECTBA, BHIMOIHITH TOXKIECTBEHHBIC TPEOOPA30BaHMS BEIPAKCHHIM,
JTOKa3bIBaTh TOXK/IECTBA.

15) BeimonusATe AeicTBUA (CIIOKEHUE, BBIYUTAHUWE, YMHOXEHHE) C OJIHOWIEHAMH U C
MHOTOYJICHAMH, TIPUMEHATh (OPMYJIbI COKPAIIEHHOTO YMHOXEHHs (KBaapaT W KyO CyMMbI, KBajapaT U



KyO pa3HOCTH, Pa3HOCTb KBaJpaTOB, CyMMa M pa3HOCTb KyOOB), B TOM YHCJIE S YIPOLICHHS
BBIYMCIICHUM.

16) CocTaBisTh U pemarh JUHEHHOE YpaBHEHUE WIIM CUCTEMY JIMHEHHBIX YPABHEHUH 10 YCIOBUIO
3aJa4i, MHTEPIPETUPOBATh B COOTBETCTBHMM C KOHTEKCTOM 3aJadd IOJY4EeHHBIM pe3ynapTaT. CTpouTh
rpaduku muHeHHbIX GyHKkuuid. CTpouts rpaduk GyHKIMH Y = [X|.

17) OnuceiBaTh C NOMOILIBIO (PYHKUUI HM3BECTHBIE 3aBUCUMOCTH MEXJy BEIMYMHAMU: CKOPOCTb,
BpEMs1, pacCTOSTHHE, [IeHa, KOJIMYECTBO, CTOUMOCTbH, TPOU3BOAUTEIILHOCTD, BpeMsl, 00beM padOTHI.

18) HaxonuTh 3Ha4YeHHE (PYHKITUHU 110 3HAYCHHIO €€ apryMeHTa.

19) Tlonumats TpadudecKkuii crmoco0 NTPEICTaBICHUS W aHaIM3a HWH()OpPMAIWH, W3BJICKATH U
UHTEPIPETUPOBATH UHPOPMALIUIO U3 IPA(QUKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEM.

20) Hcnonb3oBaTh CBOWCTBA (YyHKUMH Ui aHaiM3a rpadUKoOB peajbHBIX 3aBUCHUMOCTEH (HyIH
(GyHKLMHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA (DYHKLIMHU, IPOMEKYTKH BO3PACTaHUS U yObIBaHUS (DYHKIMH,
HanOoJIbIIIee M HAUMEHbIIIee 3HAYCHUsT (PYHKIINN).

21) Ucnonb3oBark rpaguku Ui UCCIEIOBaHUS MIPOLECCOB U 3aBUCUMOCTEH, IIPU pEIIeHUH 3a/1a4
U3 JPYTUX Y4eOHBIX MIPEIMETOB U pEaIbHOM JKU3HH.

22) JlenaTh NPUKUIKY U OLIEHKY JIMHEHHBIX M YIJIOBBIX BEIMYUH MPEIMETOB B pEaIbHOW KU3HH,
pa3MepoB MPUPOAHBIX OOBEKTOB.

23) Bnagets nonstueM «reomerpuyeckoe Mecto Touek» (I'MT). Onpenensite OuCCeKTpUCy yria u
cepeuHHbIA nepneHauKyssap K orpe3ky kak ['MT. Ilonb3oBarscs noustueM 'MT npu nokazarenbcTBe
TEOMETPUUYECKUX YTBEP)KJICHUH U NIPU PELICHUH 3aa4.

24) BnaneTte TOHATHEM KacaTeNbHOM K  OKPYXHOCTH, IIOJb30BaTbCsl TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeIbHON U paauyca, IPOBEIEHHOIO K TOYKE KacaHusl.

25) Jloka3blBaTh PABEHCTBO OTPE3KOB KacaTeIbHBIX K OKPYKHOCTH, IPOBEACHHBIX U3 OJJHOW TOUKH,
Y IIPUMEHSATD 3TO B PELIEHUN N'€OMETPUUECKHX 3azad.

26) [oka3piBaTb W NPUMEHATH NPOCTEHIINE TI€OMETPUYECKHE HEpPaBEHCTBA, MOHMMATh UX
IIPAKTUYECKUNA CMBICII.

8 KVIACC:

1) IToHumate U UCIIOIB30BaTh MPEACTABICHUS O PACIIMPEHUH YHCIOBBIX MHOXKECTB.

2) CBoOomHO omnepupoBaTh HMOHSTUSIMM: KBAJpPaTHBIM KOpeHb, apu(PMETUUECKHI KBaJIpaTHBIN
KOPEHb, WppPAalOHAIBHOE YHUCJIO, HAXOJUTh, OLICHUBATh KBAJIpAaTHbIE KOPHH, MCIOIb3ys IIPH
HEOOXOUMOCTH KaJIbKYJIATOpP, BBINOJIHATh NpeoOpa3oBaHUs BBIPAXKEHUH, COJEp)KalIUX KBaJpaTHbIE
KOPHH, UCIIOJIb3YS] CBOMCTBA KOPHEH.

3) MHcnonb3oBaTh HayalbHbIE MPEJCTABICHUS O MHOXECTBE JEUCTBUTENbHBIX YHCET IS
CpaBHEHMsI, OKPYTJICHUS U BBIYMCICHUN, N300paXkaTh JeHCTBUTENbHBIC YMCIIa TOYKAMH Ha KOOPIMHATHOM
IPSIMOIA.

4) Wcnonp30BaTh 3anucu OOJBIIMX U MAJIBIX YHCET C TOMOIIBbIO JIECATUYHBIX Jpo0eit U cTerneHen
ymcna 10, 3anuchIBaTh U OKPYIJIATH YMCIOBbIE 3HAYEHUS PEAIbHBIX BEJIMYMH C UCIOJIb30BAHUEM pPa3HBIX
CUCTEM U3MEPECHMUI.

5) CBoGoaHO omepupoBaTh MOHSITHEM OCTaTKa MO MOAYIIO, MPUMEHSTh CBOMCTBA CpaBHEHUU IO
MOJyJIF0, HAXOJUTh OCTAaTKX CYMMBI U ITPOU3BENEHNUS 110 JAHHOMY MOZYJIIO.

6) Haxoauts nomycTuMble 3HaYEHUsI IEPEMEHHBIX B TPOOHO-pAIlMOHATbHBIX BHIPAKEHUSX.

7) [IpuMeHATH OCHOBHOE CBOWMCTBO PAIllHOHATIBHOM APOOH.

8) BeimonHATe nOpuBeAeHHE anreOpandeckux apodeil Kk oOmeMy 3HAMEHATeNlo, CIOKEHUE,
YMHOXXEHUE, JIeNIeHHe anreOpanyeckux Apooeii.

9) BBINOAHATH TOXKIECTBEHHBIE TPEOOPa30BAHUS PALIMOHATIBHBIX BHIPAKEHUH.

10) IIpumensaTs npeoOpa3oBaHUS BBIPAKEHHUM U pelIeHHs] pa3iIMyHBIX 3a/Ja4 M3 MaTeMaTHKH,
CMEKHBIX IIPEMETOB, U3 PEaTbHON IIPAKTUKU.

11) IlpuMeHSATH TOHATHE CTEMEHM C LENbIM [OKa3aTeJeM, BBIOJIHATh IpeoOpa3oBaHUs
BBIPAKCHUM, CONEPIKAIUX CTENEHH C LEIBIM IIOKa3aTEJIEM.

12) HaxoguTe [gonmycTUMble 3HAYEHUS TEPEMEHHBIX B  BBIPAXKEHHUAX, COJEPIKALIUX
apu(pMeTHYeCKue KBaJpaTHbIE KOPHHU.

13) BeimonHaTe peoOpa30BaHus UPPALMOHAIBHBIX BBIPAKEHH, UCIIONIB3YsI CBOMCTBA KOPHEH.

14) Pemats 1poOHO-panimoHaIbHBIC YpaBHEHUSI.

15) Pemarp nuHeWHbIE ypaBHEHUS C TapaMeTpaMH, HECJIOKHbBIE CUCTEMBI JIMHENHBIX YPAaBHEHUH C
napaMeTpamH.



16) IIpoBoauTh UCCIIENOBaHUS YPAaBHEHUM U CUCTEM YPAaBHEHMM, B TOM YHUCIIE C IPUMEHEHUEM
rpadu4ecKux NpeacTaBiIeHNi (yCTaHABIUBAaTh, UMEET JIM YPAaBHEHUE WM CUCTEMAa YpaBHEHUH pelleHus,
€CJIM UMEET, TO CKOJIBKO, U TPOUEe).

17) Tlepexoauth OT CIOBECHOW (POPMYIUPOBKH 3a/1aU K €€ alreOpandecKoi MOJEIH ¢ TTOMOIIbIO
COCTAaBJICHUSI YPABHEHMsI MJIM CHUCTEMbl YPAaBHEHUM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJlauyl MOJIy4EHHBbIN pe3ysbTar.

18) IlpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLIEHKH, pellaTh JIMHEWHbIE
HEPaBEHCTBA C OJHOM MEPEeMEHHON M UX CHUCTEMBbl, AaBaTh IpaMuecKyl0 HIUIIOCTPALMI0 MHOXKECTBA
pelIeHn HEPaBEHCTBA, CUCTEMbI HEPABEHCTB. Jl0Ka3bIBaTh HEPABEHCTBA.

19) [lonuMaTh M HCHOJIB30BaTh (PYHKIIMOHAJIBHBIC MOHATHS U S3BIK (TEPMHHBI, CUMBOJUYECKHE
0003HAauEeHHsI), OIpPENENATh 3HAa4eHHWE (QYHKIMM MO 3HAYCHHUIO apTyMEHTa, ONpEICNsATh CBOHCTBA
GbyHKIMH 110 ee TpaduKy.

20) Crpoutp rpaduku (yHKIHNA, OMHCHIBATH CBOMCTBA YMCIOBOW (YHKUHUU MO €€ Tpaduky.
Pacrnio3HaBaTh OCHOBHBIE BHU/IbI YETHIPEXYIOJIbHUKOB, UX 3JIEMEHTHI, [10Jb30BaThCS UX CBOMCTBAMU IpU
pelIeHNH TEeOMETPHYECKMX 3ajad. Pa3nmnyare NpU3HAKM W CBOWCTBA MapajuieiorpamMma, pomba u
OpSMOYTOJIbHUKA, [JOKa3blBaThb HMX M YBEPEHHO IMPUMEHATh MPH PEUICHHH T'eOMETPUYECKUX
3agad.Pacrio3HaBaTh EHTPATbHO-CUMMETPHYHBIE (DUTYPHI U MCHOJIB30BATh MX CBOMCTBA NMPHU PELICHUU
3ajad.

21) Brnagerp MOHATHAMHU NOJOOMS TPEYrOJBHUKOB, KOd(duumeHTa 1momoldus, COOTBETCTBEHHBIX
3JIEMEHTOB NOJOOHBIX TPEYroJbHUKOB. VIMeTh mpencTaBieHHEe O MpeoOpa3oBaHUM MMOJO0US U O
nogo0HbIX  ¢urypax. Ilomp3oBarbcss TNpH3HAKaMH — MOAOOHMS  TPEYTOJILHUKOB TPH  PEHICHUH
reoMeTpuyYecKux 3az1ad. Jloka3piBaTh U MPUMEHATh OTHOLIEHUS TPOHOPLMOHATIBHOCTH B PSMOYTOJIBHBIX
TpeyroibHukax. Jloka3piBarh W npuMeHATh Teopemy Daneca. [IpumeHsTsr nmogoOue B NMpPaKTUYECKUX
3ajayax.

22) BpIBOguUTP W UCHOJIB30BaTh MpocTeliue ¢GopMyabl Uil IUIOIIAAU  TPEYTroJbHHKA,
napanjenorpaMma, pom6a 1 Tpanenuu. BerauciaTe (pa3aMyHbIMU CIIOCOOAMM) TUIONIA/Ib TPEYTOIbHUKA U
TJIOMIAIM MHOTOYTOJBHBIX (GUTYp (TONB3YSCh, TNI€ HEOOXOIUMO, KalbKyIsATOpoM). [IpumeHsaTs MeTon
IoIaAe A pelleHus 3ajad. 3HaTh OTHOLIEHHE IUIolazed MOoAOOHBIX (UIyp M NPUMEHATh IpU
pemienuu 3a1a4d. [IpyMeHsITh Moy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/4a4ax.

23) IlpuMeHATHh NOTY4YEHHbIE 3HAHHUSI HA MPAKTUKE — CTPOUTh MaTeMAaTHUYEeCKUE MOJAEIH IS 3a/1ad
peaIbHOM JKM3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIYHUCICHUS C MPUMEHEHHEM MOA00US H
TPUTOHOMETPUH (TI0JIB3YSCh, I'/Ie HEOOXOMMO, KAJIbKYJISATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne HaumenoBanmue pa3gesoBu | Koa-Bo
OcHoBHOE cofepxaHne OcHOBHBIE BUABI AeATEIbHOCTH
n/n TeM MPOrPaMMBbl 4aco0B
1 OnemenTsl uctopuu. O0mue 5 HcTopust BOSHUKHOBEHUS U pa3BUTHUS T€OMETPHH. CeMuHap: U3 HCTOPUHN BOSHUKHOBEHUS U
noHATHsI reomeTpun. OCHOBHBIE IlonsTHA: akcHoma, TeopeMa, CBOMCTBO, IPU3HAK, pa3BUTHS reOMETpUH. MUHH-UCCIIEJOBAHUE: YTO
¢burypst JIOKa3aTeNbCTBO, onpeaencHue. MTHCTpyMeHTEI Ui TaKkoe, TeopeMa, CBOICTBO, IPU3HAK,
M3MEPEHHUH U NIOCTpoeHui. B3anMHoe pacnonoxeHue JI0KA3aTeIbCTBO, OIIPEACIICHUE
TOYEK Ha NpsMoi. M3MepeHue JIMHBI OTpe3Ka,
paccTosIHUE MEXAy TOUKaMH. B3aMMHO€E pacrionoxeHue
npsmelx. JIomanas. Bunel tomansIx. [[iuHa JoMaHOM.
MHoroyronsHuku. Ilepumerp MHOroyrossHuka. [lonsarue
0 BBIYKJIBIX ¥ HEBBITYKJIBIX MHOTOYTOJIBHUKAX
2 YHucna v BBIYUCICHUS. 4 HemumocTs u e€ cBoiictBa. [Ipu3naku nemmmoctn Ha 4, 6,  MccregoBarenbekas paboTa: IEMUMOCTh U ee
Henumocts. CrosKeTHbIE 3341 8, 11. Ilpuznaku genmumoctH Ha 7, 13 (YHHUBEpCaTbHBII cBolicTBa. JIUCKyCCHsl: COOTHECEHHUE THIIA 3a1a41
cnoco0). Pemenne 3a1a4 MOBBIMICHHOHN CIOKHOCTH. u mozenu. CpaBHEHHE apU(PMETHIESCKOTO U
Penrenue 3agau Ha 1e1uMOCTh. Apu(QMETHYECKHA METOT anredpanvecKoro MeTo/ia peuIeHus 3a/1a4;
PEILIECHNUS CIOKETHBIX 3a/1a4 JIOCTOMHCTBA U HEOCTaTKH. MaTeMaTH4ecKkoe
COpPEBHOBAHME — PEILICHUE CIOKETHBIX 3314
pa3HBIMH METOJIAMH
3 Tpeyronbauxu. [Ipusnaku 3 TpeyronbHuku. PaBHble TpeyroabHUKH B reomeTpuueckux | IIpakTukym no pemenuto 3anad. Mccinenoanue:
paBEHCTBa TPEYTOJIbHUKOB KoHurypanusx. [Ipu3Haku paBeHCTBa TPEYTOJIBHUKOB. paBHBIE TPEYTOJIBHUKN B TEOMETPHUUECKHUX
IIpu3Haky paBeHCTBA NMPSMOYTOJIBHBIX TPEYTOJILHUKOB. KOH(UTYpaLusix
IlepnenauKyisp ¥ HaKJIOHHAs
4 Anrebpanyeckue BbIpaKeHUS 5 IIpencraBneHne 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B BuAe  [IpakTHKyM MO perieHnto MpakTHKO-
¢dopmyibl. CTernieHn, MHOTOYJICHBI, IPeo0pa3oBaHue OpVEHTHPOBAHHBIX 33]1a4 HA HAXOXKICHHE
MHOTOUJIEHOB, IEHCTBHUS ¢ MHOTOWIEHaMU. MHOTousIeH HEM3BECTHBIX BEJMYUH C IPUMEHEHHEM (QOpMYyII.
cra”aapTHoro Bujaa. Crenenp MHOrouwieHa. Kopau HccnenoBarenbckas paboTa: Kak HAMTH KOPEHb
MHorouwieHa. HaxoxxaeHrne kopHeir MHOTOYJICHA. MHOro4jaeHa?
JloxazaTenbCTBO TOXECTB. Pa3HbIe MOAXOBI K
JIOKa3aTeNbCTBY TOKIECTB
5 TpeyronsHuKH 1 2 CoOTHOIIEHUS MEKIY CTOPOHAMH U yIIaMH HccnenoBarenbckas paboTa (B TOM YHCIIE C

TCOMCTPUUICCKUC HCPABCHCTBA

TpeyroibHuKa. HepaBeHcTBO TpeyronpHuka. HepaBeHcTBO
o ayuHe JioMaHou. HepaBeHCTBO Mex Ty
MEPIICHINKYIIIPOM M HaKJIOHHOH. PaccTostHrEe OT TOUKH 10
psIMOH

WCTOJIb30BAaHUEM «MATEMATHYCCKHUX TTAKETOBY):
reoMeTpuyecKue HepaBeHCTBa. [IpakTukym mo
PEIIeHNIO TPAKTUKO-OPHUEHTHPOBAHHBIX 3a/a4.
MopenupoBaHue ¢ MOMOIIBIO MPOTPAMMHBIX




Cpe/ICTB

6 YpaBHEHUA U CUCTEMBI 3 PaBHOCHIIBHOCTE ypaBHEHU! JIMHEHHBIE YPABHEHUS U UX CaMOoCTOSTENPHOE OTKPHITHE: JIMHCHHBIE
ypaBHEHUI cuctemsl. OnpesieseHne Ynucia KOpHed TMHEHHOTO YpaBHEHUS U HEPABEHCTBA C TapaMeTpaMu U UX
ypaBHEHUS. Perienre TMHENHBIX ypaBHEHUM, crucreMsl. MccmenoBaTenbckas pabora (B ToM
COJep KALIMX 3HAK MOIyJIsl. Pemenne nuHeHbIX YHCIIe C UCIIOIb30BAHUEM «MATEMAaTHUECKUX
ypaBHEHUH ¢ mapaMeTpaMmiu. Perienne cucteM IMHEHHBIX | MaKeTOB»): JMHEWHbIE YpaBHEHUs, COIEPIKalIIHe
YpaBHEHUH pa3HbIMH METOJaMHU 3HaK MoAysl. [IpakTuKyM mo peleHuro 3a1ay: oT
IIPOCTOTO K CJIOKHOMY — PEIIEHHE CHCTEM
JINHEUHBIX YPaBHEHUM Pa3HBIMU METOJAMHM.
MatemaTtuyeckoe COpeBHOBaHUE — pPeLlIeHUE
MaTeMaTHYECKHX 3a/1a4 [0 TeMe
7 OceBas ciMMeTpHs 2 ®durypsl ¢ oceBoit cuMmmerpueit. [Ipumeps! cuMMeTprun B UccnenoBarennckas paboTa (B TOM YHCIE C
OKpY>KaloIeM MUpe UCTIOJIb30BaHUEM «MATEMaTHYECKHUX MTAKETOBY).
[Toctpoenue mozeneit (B TOM YHCIIe C
WCIIOJIb30BaHNEM «MATEMaTHUYECKUX ITaKETOBY).
[TpoeKT: CUMMETpHS B OKPY’KAIOIIEM MHPE
8 MHOroyronbHHKH. 3 CyMMa BHYTPEHHHUX yTJI0B MHOTOYTOJIbHHMKA U CyMMa [IpakTHKyM IO PEIICHUIO TPAKTUKO-
Oxpy’HOCTB BHEIIHHX YIJIOB BBITYKJIOTO MHOTOYTOJIbHHUKA. OpHEHTUPOBAHHBIX 3a1a4. MccienoBarenbekas
KacarenbHas u cexymiast K OKpy’HOCTH. OKpy>KHOCTb, paboTa: B3aUMHOE PACIOJIOKEHUE OKPYKHOCTH H
BIIMCaHHAsl B yTOJL. psiMOH
9 DyHKIUU 4 ITouck obmacTy onpeeneHust © MHOYKECTBA 3HAUEHHI HUccnenoBarenbckast paboTa (¢ UCIIOIb30BAaHHEM
¢ynkuun. Mcnonp3oBaHue pa3inyHbIX CIIOCOOOB 3alaHU  «MaTeMaTHUYECKUX IAaKETOB»): B TOM YHUCIIE
¢ynkuun. Mcnons3oBanue cBOMCTB GYHKLMI Ul aHAIM3a | CPAaBHEHHE CBOMCTB (DYHKLUMH U X IPa(UKOB B
rpaMKOB peaNbHBIX 3aBUCUMOCTEN (HyH QyHKIHH, 3aBHCHMOCTH OT MTapaMeTPOB
MIPOMEXKYTKH 3HAKOMIOCTOSHCTBA (DYHKIIUH, TPOMEKYTKH
BO3pAcTaHus M yObIBaHUs (YHKINH, HAHOOJbILEE U
HanMeHbIIee 3HaYeHusT QyHKIWH). [ paduiku, KycouHo-
3aJlaHHbIC PYHKITUH
10 I'eomeTpryeckue Mecta TOUEK 3 Bsanmuoe pacnoioxeHrne OKpy>KHOCTH U TIPSAMOii. [IpakTHKyM: TPaKTHKO-OPUEHTHPOBAHHBIE 3a/Ia4H
IIpuMeps! reOMETPUUIECKUX MECT TOUEK HA MIOCKOCTH. Ha B3aUMHOE PacIoJIOKEHNE OKPY>KHOCTH U
MeToa reoMeTpHUUYECKUX MECT TOUEK ITPH PEILIEHUU npsMoi. CaMOCTOSITETBHOE OTKPBITHE: YTO TAKOE
T€OMETPHUYECKUX 3a1a4 I'MT? Ilpaktukym no pernernto 3ana4d Ha I MT
OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOI'PAMME




8 KJIACC

Ne HaumenoBanue pa3genoB u | Kou-Bo OcHoBHOe coepkaHue OcHOBHbIE BU/IbI 1€AITEJIbHOCTH
n/n TeM NMPOrpaMMbl 4acoB
1 YeTplpeXxyroJbHUKU 4 ITapannenorpamm, ero mpu3HaKyd U CBOMCTRBA. [IpakTHKyM [0 pEeIIEHUIO 33a/1a4y: OT IIPOCTOro K
[IpsMoyronsHUK, pOMO, KBaApaT, UX MPU3HAKHA U cnoxxnomy. MccnenoBarensckas padora.
cBotictBa. Tpamenus. PaBHoOenpeHHas Tpaneuus, eé 3HaKOMBbIE HE3HAKOMBIE YEThIPEXYTOIbHUKH
CBOMCTBA U IPU3HAKU
2 UHucna v BEIYUCICHUS 5 KBagpatsslii kopeHb. BrellloniHeHHEe onepanuii ¢ [IpakTUKyM [0 pELIECHUIO 33a/1a4y: OT MIPOCTOro K
(kBagpaTHBIE KOPHH, HppalMOHATHHBIMU YUCIaMU. TOYHOCTD MTPUOIDKEHIS cioxHoMy. MccenoBarenbckas paboTa.
MppaloHaIbHbBIE YUCIA, HppalMOHAIBHOI0 YHCHA MIPU PEIIEHUH 3a/1a4. KBanparnsie kopHH.
CTEIeHN) OkpyriieHHne UPPaAUOHAIBHBIX YHUCEN, IPUKHUIKA
pe3yiabTaTa BhIUYUCICHUI
3 AnrebpandecKrie BRIpaXKeHHS 2 JpobHo-parrionanpHbIe BeipaxkeHus. CTeneHn. [IpakTHKyM IO pelIeHu o 3a1a4: OT IPOCTOTO K
BrimonmHeHE TOKIECTBEHHBIX MPe00pa3oBaHU CIIO)KHOMY
paIMOHAIbHBIX BbIpaKeHUN
4 YpaBHeHUs U HEpaBEHCTBA 3 Ksanpatnsle ypaBHeHus. OnpeeneHre paBHOCHIbHbBIX HccnenoBarenbckast paboTa: paBHOCHIBHOCTD H
ypaBHeHU. [[pyuMeHeHre CBOMCTB ypaBHEHH C OJIHOM cneactBue. [IpakTUKYM MO PELIEHUIO CIOKETHBIX
nepeMeHHoi. OnpeneneHrue KOJU4ecTBa NeUCTBUTENBHBIX = 3a4ad. [[pakTUKyM 1O pelieHuIo 3a1a4: oT
KOpHEW KBaJ[paTHOTO ypaBHeHUs. Pemenune npooHO- MIPOCTOTO K CIOXKHOMY — IPOOHO-paIllMOHATIbHBIS
palMOHANBHBIX YPABHEHUH, CBOASIIUXCS K JIMHEHHBIM ypaBHeHus1. MccienoBatenbekas padota (B ToM
WJIY K KBaIPATHBIM YPaBHEHUSIM, UCIIOJIb30BAHUE METOAA | YHUCIIE C UCIOJIb30BAHUEM «MATEMATHYECKUX
3aMEHbI lIepeMEHHOU. Pelenne TeKCTOBBIX 3a1a4 MaKeTOBY): Tpadudeckas HHTEPIPETaIUsI
anredpanvecKkuM crocoOoM: TIepexo/l OT CJIOBECHON YpaBHEHUH C ABYMSI IEPEMEHHBIMH.
(hopMy-JTMPOBKH YCIIOBHUS 33]]a4t K aJireOpandecKoit MoaenupoBaHue pa3IUuHbIX CUTYaIUI
MOJIETH ITyTEM COCTABIIEHHS YPAaBHEHUS; pEIICHNE
COCTaBJICHHOTO YPaBHEHHUS; MHTEPIIPETAIUS Pe3yIbTaTa.
I'padmaeckas nHTEpIIpETaLINS YPAaBHEHUN C IBYMS
IEpEMEHHBIMH
5 LeHnTpanbHO-CUMMETPUYHBIE 3 DopMyIHPOBKA ONIPEIEIECHUS U TI0Ka3a-TeIBCTBO CBOMCTB | CaMOCTOATEIHHOE OTKPBITHE: YTO TAKOE

¢urypsl. [IponoprroHanbHbIC
otpesku. [Togobue.
[IpeobpaszoBanue mogo0wMs.
IImomann.

LEHTPaJIbHO-CUMMETPHY-HBIX (puryp. CpeaHss TUHHAS
Tpeyronbauka. CpeHss JIuHus Tpanenuu. Teopema
®aneca. [IponopuroHalibHbIe OTpE3KU. BBeieHNE
MIOHSITHS TTPE0Opa30BaHU ITOA00US U TIOJJOOHBIX (Quryp.
CooTHomeHust B NOA0OHBIX purypax. 3agauu Ha
HAXOXKJCHHUE IJIONMIAN C HCIIOIh30BaHHEM Pa30UCHHUS Ha
4acTH U AOCTpauBaHUe. MeTo] MIoMmaaeH.

npeoOpazoBanue nmoxodus? MccnenoBarenbekas
pabota (B TOM YHUCIIE C UCITOJIB30BAaHUEM
«MaTeMaTHYECKHX MTaKEeTOB»): UTO TaKOe
¢dpaxran? [IpakTUKyM 1O PEIICHUIO 3314




6 JlokazaTenbcTBa HEPABEHCTB 2 OneHka 3Ha4€HUs BBIPAKEHUS C HCIIOJIb-30BaHUEM [IpakTudeckas pabota: HOCTpoeHHE MoJeNeH —
HepaBeHCTB. [[prMeHeHne CBOIICTB HEPABEHCTB B XO7IE HEPAaBEHCTBO KaK MOJIENb PEaIbHOW CUTYaIUH.
pemenus 3ana4. OnpeaeneHue paBHOCHIbHbBIX CaMOCTOSATENEHOE OTKPBITHE: METOBI
HepaBeHCTB. Jloka3arenbcTBO HepaBeHCTB. Pemienue JIOKa3aTesIbCTBA HEPABEHCTB. MaTeMaTHIeCKoe
TEKCTOBBIX 3a/1a4 C TOMOIIBIO IMHENHBIX HEPABEHCTB C COpPEBHOBAaHME — pEILIEHHUE 3a/1a4 pa3HbIMU
oaHOU nepemeHHoM. MccneaoBanre TMHEMHOTO Meronamu. MccmenoBarenbckas padora:
HEpPaBEHCTBA C OJTHOM MEPEMEHHON ¢ MapaMeTpOM JIMHEWTHOE HEPABEHCTBO C OJIHOM NEPEMEHHON C

napaMeTpoM

7 IIpsAMOYTOJIBHBIE TPEYTONBHUKU 4 Teopema [Iudaropa u ee npumenenue. JlokazaTeabcTBO [IpakTHKyM 110 pELIEHUIO IPAKTUKO-OPUEH-
COOTHOUIEHUH MEXy MPOMOPIIMOHATBHBIMU OTPE3KaMH B | THUPOBAaHHBIX 3a7a4. CaMOCTOATEIbHOE OTKPBITHE:
MPSIMOYTOJIEHOM TpeyronbHuke. [Ipumenenune YTO 51 3HAIO PO NPAMOYTOJIBLHBIN TPEYrOJbHUK?
COOTHOILCHUH NPH PELICHUH T€OMETPUUCCKUX 3a/1a4. MaremaTH4yeckoe COpeBHOBaHHE — PELICHHUE
Tpuronomerpuyeckue GyHKIUH B IPSIMOYTOIBLHOM 3aJ1a4 pa3HbIMHU METOJaMU
TPEYTOJIbHHUKE.

8 OyHKINU 3 [Nouck obnacTu onpeeneHus U MHOKECTBA 3HAUCHHUN HccnenoBarenbckast paboTa (B TOM YHCIIE C
obynkimu. I'paduk Gyrknuu k/X. @yakuus Buaa (ax + WCTIONF30BAaHNEM «MATEMAaTHIECKHUX TTAKETOBY):
b)/(cx + d) uccienoBanne OyHKITHA.

9 Yucna ¥ BBIYUCIICHUS: 2 DopMyTUpOBKa ONpeeNeHus JeTUMOCTH Haleno, yucen, | VccnemoBarenbckas padoTa: JeITMMOCTb.

JIEITUMOCTb CPaBHHUMBIX IO JAHHOMY MOJTyJi0. Beimonnenue nenennss | CaMOCTOATENHHOE OTKPBITHE: CPAaBHEHHE 1O
¢ OCcTaTKOM. JloKa3aTenbCTBO U IPUMEHEHUE CBOICTB Moyro. [TpoOiaeMHBIN PaKTUKYM: pelieHe
CpaBHEHMH 110 MoayI0. HaxoxeHrne ocTaTKOB CyMMBI M| 3aJjay Ha IIOUCK OCTaTKOB CyMMBI U IIPON3BEACHUS
[IPOM3-BEACHUS IO TAHHOMY MOJIYJIIO o Moaym0. MaTeMaTndeckoe COpeBHOBAaHUE —
pelieHre 3a1a4 Ha JeIMMOCTh M CpaBHEHHE I10
MOJYJIIO
10 | BnwucaHHbIe U ONTMCaHHBIE 3 BrnncanHble U LIeHTpanbHBIE YIUIBL. YTIIBI MEeXAY XopAaMH | [IpakTHKyM MO pemeHnro 3a1a4: OT MPOCTOro K
YETBIPEXYTOJIbHUKU U CEeKyIMMH. BricaHHbIe 1 ONIMCaHHBIE CIIOXKHOMY
YEeTBIPEXYTOJbHUKYU. B3aMHOE pacionoxkeHue IByX
OKpY>KHOCTEMN
11 | TlomTopenue, 0000IICHNE, 3 Brimonaenne uccnegoBarensckoi pabotel. Beimonmaenne | MccnegoBarenbekas pabota: UeThIpeXyroapHUKH
CUCTEMATU3ALUS U 3al1UTa IpoeKTa 1 OKpy>XHOCTH IIpoekT: UeTbIpeXyroJbHUKN U
OKPYHOCTH
OBHIEE KOJIMYECTBO YACOB 34

11O ITPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N Konu4yecTBo yacoB
11 /il Tema ypoka Beero Kontpoabnsie | IIpakTHyeckmne
padoThI padoTsI
1 | Hcropus BO3HMKHOBEHUS M Pa3BUTHUS TCOMETPUH 1
2 | BszamMHOe pacrnojoeHue TOYeK Ha IpsMoi. M3MepeHne IJIUHBI OTpe3Ka, pacCTOSHUE MEXIY TOUKaAMHU 1
3 | BszammHOe pacnojoKeHue MPSMBIX 1
4 | JlomaHas. Bugbl toMaHbIX. J[JTHHA JTOMaHOU 1
5 | IIpocreitmue ¢urypsl. Matemarndeckuii MapadoH 1
6 HpaKTI/IKyli/I 0 PELICHUIO 3a/1a4 U3 PEeaJIbHON MPAKTHKK Ha YacTH, JpOoOH, IPOLEHTHI, IPUMEHEHNE OTHOILECHUN 1 1
MPONOPLUI IPH PELICHUH 3a1a4
7  PeanpHble 3aBUCMMOCTH. [IpakTHKyM 10 PELICHUIO 3a/1a4 Ha JBI)KEHHE, paOoTy, MOKYIIKH, HAJIOTH 1
8  IIpu3sHaKku AETMMOCTH CyMMBbI M IPOM3BEACHMS LEJbIX YHCEN IPU PEIICHUH 33134 1
9 | Maremarnyeckoe COpeBHOBAaHHE: 33/1a4l HA JETUMOCTh 1
10 | Tlpu3Haku paBeHCTBA TPEYroJbHHUKOB. [IpaKTHKYM IO PELICHHUIO 33134 1
11 | Tlpu3Haku paBeHCTBA TPEYroJbHHUKOB. [IpaKTHKYM IO PEUICHHUIO 3a/1a4 1
12 | Tlpu3Haku paBeHCTBA MPSIMOYTOJNBHBIX TPEYTOJBHUKOB. [leprneHIuKyIsip U HaKJIOHHAS 1
13 | JleneHne MHOTOYJICHOB 1
14 | TIpeoOpa3oBaHue MENOTO BEIPAYKEHHUS B MHOTOWICH 1
15  CymmMa u pa3HOCTb KyOOB JBYX BBIpa)KEHHUH 1
16 | Ilpowm3BeneHHe pa3HOCTH U CYMMBI JIBYX BBIP2XKECHUH, CyMMa U pa3HOCTh KyOOB IBYX BBIpaKCHHH 1
17 | ToxnectBo. ToxmecTBeHHBIE Pe0Opa30BaHUs ANTeOpanuecKuX BRIPAKEHUHA 1
18 | I'eomerpuueckue HepaBeHCTBA. [IpakTHKYM IO PEIICHUIO 33134 1
19 | TIpsimoyronbHbIH TpeyrodbHHK. [IpaKTHKYM 10 pEIIeHHIO 3324 1
20  JluueitHOe ypaBHEHHE, COJCpPIKAIIEE 3HAK MOJTYJIS 1
21 | Tlpaktukym 1o pemieHuto 3a1a4. JInHeliHble ypaBHEHHS 1
22 | Cucrema JIByX JITHEWHBIX YPaBHEHHH C JIByMs IEPEMEHHBIMH KaK MOJIeIb pealibHOM CUTyallun 1
23  @urypsl ¢ oceBoit cummeTpueii. [Ipumepsr B mpupo;ie 1
24 | TIpoext «CUMMETpHS B OKPY’KaIOIIeM MHPE» — cOOp MaTepHalloB 1
o5 BsanMHoe pacnionoskeHre OKpyXKHOCTH U npsiMoii. KacatenbHas u cexyias K OKpyXKHOCTHU. [IpakTukym 1mo 1
pelIeHHIo 3a1a4
26 | UccnepoBanue. OkpykHOCTh. OKPYXHOCTb, BIHCAHHAS B YTOJI 1
27 | BsauMHOe pacrnoyiokeHHe OKPYKHOCTH U npsiMoii. KacaTenbHas u cexyIas K OKpYKHOCTH 1
28 | Tlonsrtue ¢pynkuuu. CriocoOsl 3aganus. O6macTp onpenencHus. MHoxecTBO 3HadeHUH Qynkunu. Haxoxxnenne 1




1o rpaduKy

I/ICCHGZ[OBEIHI/IC (I)YHKHI/IP’IZ HYJIK, 3HAKOIIOCTOAHCTBO. HpOMe)KyTKI/I BO3paCTaHusd U y6I>IBaHI/I$I. Hawubomnsmee u

29 1
HanMeHbIee 3HaYeHrne QPyHKIUN
30 | Iloctpoenue rpaduKoOB peabHBIX 3aBUCIMOCTEH 1
31 | I'paduku KycouHo-3agaHHbIX QyHKIMA. MccnenoBanue pyHKUMi ¢ mapaMeTpoM (JINHEHHBIE) 1
32 | I'MT: okpyXHOCTb, mapajuieNbHble npsiMble. Pemenne 3ana4 Ha moctpoerue merogom I'MT 1
33 | Meroxa reoMeTpHYECKUX MECT TOUYEK IPH PEIICHHH TeOMETPUIECKHX 3a1ad 1
34 | TIpakTHKyM IO PEHICHHUIO 33/1a4 HAa MIOCTPOSHHE IIUPKYJIEM U JIHHEHKOM 1
OBIIEE KOJIMYECTBO YACOB 11O TIPOI'PAMME 34 0 0
8 KUIACC
No KonnuecTBo 4yacoB
w/n Tema ypoka Beero Konrpoasnsie  IlpakrTuyeckue
padoThI padoTbI
1 | IMapanmenorpamm, ero MpU3HAKYN U CBOMCTBA 1
2  IIpsmoyrompHUK, poMO, KBaApaT, UX MPU3HAKU U CBOHCTBA 1
3 IIpsmoyrosibHUK, poMO, KBagpaT, UX NPU3HAKH U CBOHCTBA 1
4 | Tpaneuus. PaBHoOenpenHas Tpanenus, €€ CBOWCTBA U IPU3HAKU 1
5  CpaBHUMOCTH IO MOJYITIO 1
6 | CpoiicTBa CpaBHUMOCTH 110 MOIYJIFO 1
7 | IIpeoOpazoBaHme BHIpAXKEHHNA, COAEPKAIINX KBAJAPATHbIE KOPHU 1
8  CpaBHeHHe HpPAIMOHATBHBIX YHCEI 1
9 | OcBoOoXaEHUE OT HPPALMOHAIBHOCTH B 3HAMEHATEIIE 1
10 | CreneHns ¢ OoTpHLATEIBHBIM [TOKA3aTEIEM M BHIYUCIICHUS 1
11 | TouHOCTH NPUOIMKEHHSI UPPALMOHAILHOTO YKCIIa TP PELICHUH 3a1a4 1
12 | OxpyrieHue uppaoHaIbHBIX YUCEeNl, TPUKHUIKA Pe3yIbTaTa BEIYMCICHUN 1
13 | Ywucna u Beruncienus. Ksagpataeie kopHu. CTeneHs ¢ IesbIM NokaszareneM. VccnenoBarenbekas padboTa 1
14 | Cpennsisi nuHUS TPEYTOIBHUKA 1
15 | Cpennsis nuHUS Tpanenuu 1
16 | Teopema 0 IPONOPLMOHAIBHBIX OTPE3KaX 1
17  Teopema Paneca 1
18 | Ilpumenenue noaoOHs MpU pelIeHNH MPAKTHUECKUX 3a/1a4 1
19 | IlpakTukyM IO peHIeHHIo 3a1a4 Ha mojooue 1
20 | MHorosTaxkHbIe qpodH 1




21 | poOHO-panuoHaibHbIe BbIpakeHHs. O01acTh JOMyCTUMBIX 3HAUCHUH 1
22 | Ksagpatnsle ypaBHenus. JuckpumunanT. @opMyisl KopHen 1
23 | Teopema Buera. Pemenne ypaBHeHMiA 1
24  3angayd Ha HAXOXJICHHUE IUIOMIAAH C MCIIOJIb30BAHUEM Pa30OMCHHS HA YaCTH M JOCTPauBaHUC 1
25 | Pemrenue mpakTHKOOPHEHTHPOBAHHBIX 33/1a4 C UCIIOIb30BAHUEM METO/Ia IUIOMIaaei 1
26 | Pemenue npoOHO-panMoOHAIBHBIX YPaBHEHHN: METO IPOTIOPIUH 1
27 | Pemenue apoOHO-pallMOHATIBHBIX YPaBHEHHH: IPUBEACHUE K 00IIEMY 3HAMEHATEIIO0 1
28 | Pemenue nqpoOHO-pallMOHATILHBIX YPABHEHHUH: PAa3IOKEHUE HA MHOKUTEIU 1
29 | Pemenue apoOHO-pallMOHATILHBIX YPAaBHEHHH: 3aMeHa IEpEMEHHON 1
30 | Pemenue 3ama4 ¢ HCMOIB30BAaHUEM TIPOIIOPIMOHATILHBIX OTPE3KOB B MPSIMOYTOJIBHOM TPEYTOJIbHUKE 1
31 | VYrusl MexIy XOpAaMy U ceKyIuMH. [[pakTHKyM 1o penieHn o 3a1ad 1
32 | Kacanme okpyxHocTel. [IpakTHKyM 10 pemreHuto 3a1a4 1
33 | B3ammMHOe pacmnonoxeHne ABYX OKpyx)HocTel. [IpakTiKyM 1o pemeHuto 3aaad 1
34 | OOmue kacatedbHBIE K IBYM OKPYKHOCTAM. [IpakTHKyM™m 1o penieHuro 3amad 1
OBHIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 34
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