


HOACHUTEJBHASA 3AIINCKA

OO01as xapakTepuCcTHKA Kypca

Hacrosiast pabouasi mporpaMma Kypca BHEYPOUHOU AesiTeTbHOCTU «CII0AKHBIE BOIMPOCH MaTEMATUKU» pa3padoTaHa
B COOTBETCTBUU C TPeOOBaHUSMHU (eaepaIbHOTO TOCYAAPCTBEHHOTO O0pa30BaTEIHHOTO CTaHAApTa OCHOBHOTO OOIIEro
obOpazoBanus (manee — O®I'OC OOO) u HampaBlieHa Ha OpraHU3alMI0 OOYYEHHsS] MAaTeMaTHUYECKOMY COJEpKAHUIO,
BBIXO/JIsiIeMY 3a paMku DenepanbHoil paboyeit mporpaMMbl o yueOHOMY npeameTy «MaTtemaTuka» (0a30BbIid YPOBEHD)
OCHOBHOro ob6mero oOpazoBanusi (manmee — @OPII), ¢ yderoM wucnosib3oBaHUS BUIOB JACSITEIBHOCTH OOyYaroumuxcs,
OTJIMYHBIX OT YPOUHBIX.

IIpu pazpabomxke lIpocpammsl yuumvieanuco ciedyroujue OOKYMeHmbl:

— nuceMo MuHnuctepcTBa npocBemieHus Poccuiickoir @epepaunn ot 5 wmrons 2022 r. Ne TB-1290/03 «O
HaIpaBJICHUM METOJIMYECKUX PEKOMEHJAIMi» IO OpraHu3allid BHEYPOUHOM JEATENbHOCTH B paMKaxX pealn3aluu
OOHOBJICHHBIX (pe/iepaIbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAJIBHOTO OOIIEr0 U OCHOBHOT'O OOIIETO
oOpa3oBaHus;

— pacnopspkenue [IpaButenbctBa Poccuiickoit @eneparuu ot 19 Hos6ps 2024 1. No 3333-p «O06 yTBepKIaeHUU
KOMITJIEKCHOTO TIJIaHa MEPOTPUSITHI 1O MOBBIIIEHUIO KaueCTBa MaTEeMAaTUYECKOTO U €CTECTBEHHO-HAYYHOTO 00pa30BaHUS
Ha nepuoa 10 2030 roga».

AKTYyaJIbHOCTH Kypca

B ycioBusix peanizanuu Takod CTpaTernyecKkou 3aj1auu, Kak TOCTHKEHUE TEXHOJIOTMYECKOTO CYBEPEHUTETA CTPAHBI,
nepea MaTeMaTUYeCKUM OOpa30BaHMEM B YKCIIC TJABHBIX TOCTABJICHBI CIEAYIONIUE IETU: Pa3BUTHUE TBOPUYECKUX U
HCCIIeIOBATEIICKUX CIIOCOOHOCTEH OOydYarommxcs, WX TIOJATOTOBKA B IIporecce OOydeHHs MaTeMaTHKe K BBIOODPY
npodeccuii, CBI3aHHBIX C Pa3BUTHEM TOYHBIX M E€CTECTBEHHBIX HAyK M TexHOJorui. Kak BaKHBIH KOJTHMYECTBEHHBIN
MOKa3aTellb TOBBIICHUS HWHTEpeca K MaTEMaTHUKE BBIACISIECTCS POCT KOJMYECTBA BBIMTYCKHUKOB, BBIOMpAIOIMIUX Ha
roCyJIapCTBEHHOM UTOTOBOM aTTECTAIIMHU IK3aMEH 110 MaTeMaTUKe Ha MPO(HILHOM YPOBHE.

OcBoenue npeanaraemoit [IporpamMmsl criocoOCTBYET MOBBIIICHUIO Y O0YUYaIOIIMXCs YPOBHS MOTHBAIMU K U3yUEHHUIO
MaTeMaTUKH, K TPOJIO/DKEHUI0 M3yueHus: MaremMaTtuku B 10—11 kmaccax Ha yriayOJ€HHOM YpOBHE W OPHUEHTHUPYET Ha
BBIOOp €IMHOTO TOCYJApCTBEHHOTO JK3aMEHa II0 MaTeMaTtuke mpoduiabHOro YypoBHsI. Kpome Toro, ocBoeHue



npemsaraemoro B IIporpamme conepskaHusi MO3BOJSIET PACIIUPUTH KPYr pPeElIaeMblX MaTEeMaTHYECKUX 3a7ad 3a CUeT
BKJIFOUEHHS] MPOOJIEMHBIX, HECTAaHAAPTHBIX 3a/]ad, 3aJa4 MPUKIATHOTO XapaKTepa, BBITOJHEHHS HCCIEIOBATEIbCKUX
paboT, B TOM YHCII€ C MEKIIPEIMETHBIM COJICPKaHUEM, U3YUCHHUSI JOTOJHUTEIIBHBIX BOMPOCOB KaK TEOPETUUECKOTO, TaK U
MPaKTUYECKOIO XapaKTepa.

[Ipenycmotpennsie [IporpamMmoit Buabl JEATEABHOCTHM — WHAMBUAYyaJlbHas MW TPYyNIoBasi IMPOEKTHas U
UCCJIeIOBATENbCKAs JEATEIbHOCTh — CIOCOOCTBYIOT Pa3BUTHIO MO3HABATENBHBIX, PETYJIATUBHBIX U KOMMYHHKATHBHBIX
yMeHu# oOydaromnmxcs. [IporpamMma cOOTBETCTBYET Hjiee pacIIMpeHUs] MPUKIIAIHON HAMPaBIEHHOCTH Kypca MaTeMaTUKH
Ha YpOBHE OCHOBHOTO 00111ero oOpa3zoBaHus. Peanuzaiusi kypca criocoOCTBYET BBISBICHUIO TAJTAHTIMBBIX M OJIaPEHHBIX
oOyyJarommxcsi, MOJJAEPKKE UX TaJaHTOB U PA3BUTHUIO CTIOCOOHOCTEM.

B GosiblIMHCTBE TEM Kypca MPEANOJaraercsl BHIIIOJIHEHUE HUCCIEAOBATENIbCKUX Pad0T. YUeOHOE HCCIEeOBAaHUE T10
MaTeMaTuKe B 7-9 kiaccax npeAmnoaraeT nojy4yeHrue CyObeKTUBHO HOBOTO JIJIsl OOYyYAIOIIErocsl pe3ysibTaTa U HallpaBJIeHO
Ha (OPMHUPOBAHUE HCCIIECIOBATEILCKUX YMEHHI: BBIJICJICHUE MPOOJIEMbI, OpraHu3aIusl U aHalu3 JaHHBIX, BBIIBH)KCHUE
TUIOTE3bl, MPOBEPKAa THUIOTE3bl, (OPMYJIMPOBAHHWE BBIBOJOB U TMPEACTABICHUE PE3yJbTaTOB Ha TIPaMOTHOM
MaTeMaTuyeckoM si3bike. [IporpamMmma mMoskeT ObITh BOCTpeOOBaHa 00YyYAIOIIMMUCS, KOTOPbIE UMEIOT UHTEPEC K U3YUEHUIO
MaTEeMaTHKH, TOTOBSITCS K YUYACTHIO B OJIUMITMAJIAX IIKOJIBHUKOB MO MATEMATUKE U YIITyOJICHHOMY M3YUYEHUIO MaTeMaTHKU
Ha ypPOBHE CpPEeIHEro 00I1Iero 00pa3oBaHusl.

Heab 1 3a1aun Kypca

Peanuzauusi BHEYpOUHOM JESTEIBHOCTH SIBISETCS HEOThEMJIEMOM YacThio 00pa30BaTENbHOrO Ipoliecca,
oOecrieuynBasi B TOM YHUCJI€ BO3MOXKHOCTh (POPMHUPOBaHUSI 00pa30BaTEIbHBIX MPOTPAMM PA3IUYHOTO YPOBHS CIOKHOCTH U
HAIPaBJICHHOCTH C y4eTOM 00pa30BaTEIbHbIX MOTPEOHOCTEN M CIIOCOOHOCTEN 00yUarOUXCsl, BKIt0Uast OJIapEHHBIX JETEH.

[lens IlporpamMmmbl — oOecrmeunTh WHAWBUAYAIbHBIE TMOTPEOHOCTH OOYYAIOMIMXCA B HM3YYCHHH COJACPIKAHUS
MaTEMaTHKH, BBIXOISAIIETO 32 PAMKH MPOrpaMMbl 0a30BOTO YPOBHHI.

3agaum Kypca:

1. I1oBbIlIEHNE YPOBHSI MaTE€MaTUYECKOM MTOATOTOBKU O0YYAIOIUXCS, Pa3BUTHE YCTOMUYMBOTO MHTEPECA K YUEOHOMY
npeaMery «MaremaTukay.



2. Pa3BuTHE TBOPYECKHX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, TEOPETUYECKOTO MBIIUICHUS W
MaTEeMaTHYECKON WHTYHIINH, YMEHUN PacCyKIaTh JIOTHYECCKU ¥ aHAIM3UPOBATH CUTYyaIUH.

3. YroyOnenue u 3akperuieHne 0a30BbIX 3HaAHUH, (DOPMUPOBAHKE YCTOWYUBBIX HABBIKOB PEIICHUS HECTAHIAPTHBIX U
OJIMMITUATHBIX 3a/1a4, OCBOCHUE HECTAHAPTHBIX TIOJIX0/I0B U OPUTHHAIBHBIX PEIICHUH.

4. O3HaKOMJICHUE C JOTIOTHUTEIHHBIMHU Pa3/ielaMi MaTeMaTHKH, BEIXOISIIMMH 32 PaMKH 0a30BOTO Kypca.

5. Bociutanue caMoCTOSITEIBHOCTH, HACTOWYMBOCTH M OPTAHU30BAHHOCTH B XOJI€ PEIICHUS CIIOKHBIX 33/1a4.

6. Pa3BuTHe HaABHIKOB KOMaHAHOW pabOTBI, IPYKECKOTO COMEPHUYECTBA M 37A0POBOM KOHKYPCHIIMH CpEOH
CBEPCTHHUKOB.

7. TloaroroBka 0OyYaromuXcsl K y4acTHUIO B IIKOJBHBIX, PaOHHBIX, TOPOACKHX, PETHOHAIBHBIX, BCEPOCCHHCKUX
OJIMMITHA]IaX, KOHKYpCax U COPEBHOBAHUSAX IO MaTeMaTHKE.

8. IloBbIICHHE YPOBHS TPAMOTHOCTH B OO0JIACTH MCIIOJB30BAHUS «MATEMATHUECKHX ITAKETOB», OOCCIICUMBAIONIUX
aBTOMATHU3aIIMIO TIPOIIECCOB MOUCKA, aHAIM3a, 00pabOTKH, co3anus, nepeaadd, Gpopmanuzanuu (B BUJAE CTATUYECKUX U
JTUHAMUYECKUX TpauKoOB, JuarpaMM ¢ MPOYUX BU3yAIM3alMA pe3yjbTaTOB aHaIM3a W  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH) B MPOIECCe YUeOHOM NeATeTbHOCTH MPU U3YUCHUU MATEMATUKH.

9. Pa3BuTue TBOPYECKUX CHOCOOHOCTEH, TEOPETUYECKOTO MBINIJIEHUS HAa OCHOBE HCIOJIb30BaHUS ITU(POBBIX
WHCTPYMEHTOB (B TOM YHCJIE «MATEMaTHYCCKUX IMaKETOB») B 00JIACTH MOJICTUPOBAHMS, UMHUTAIMA W WHTEPIPETAIUN
a0CTPaKTHBIX MaTEMAaTHYECKUX OOBEKTOB M 00pa30B B BUJC PA3IMYHBIX BU3YyaIU3alUi (B TOM YHCIIC TIPOCTPAHCTBEHHBIX
o0bekToB). IIporpamma paszpaboTaHa ¢ ydeToM pekoMeHaarui denepaibHol paboyelt mporpaMMbl BocnuUTaHus. B
YaCTHOCTH, OHA YYHUTHIBAET TICHMXOJIOTO-TIEIarOTUYeCKue OCOOCHHOCTH COOTBETCTBYIOIICH BO3PACTHOW KaTErOpHUH
oOyJaroImmxcs.

Taxum obpazom, peanuzayus I[lpocpammuvl codelicmeyem nomyyeHuro ciedyrouux pe3yibmamos.

— JOCTWKEHNE 00YyJaroNMMUCS TIAHUPYEMbIX JTUYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX PE3yJIbTaTOB, B T. 4.
COOTBETCTBYIOIINX YIIyOJICHHOMY YPOBHIO H3yYCHHSI MAaTCMAaTHKU;

— pa3BUTHE JMYHOCTH OOydaromuxcs, (GOPMHUPOBAHHUIO U YIOBIIETBOPEHUIO MX COIMAIBLHO 3HAYMMBIX MHTEPECOB H
noTpeOHOCTEH;

— camMopeann3anus 00yJaroIuXcs uepe3 y4acTHe BO BHEYPOUHOU A TEIHHOCTH.



MecTto Kypca B 00pa3oBare/ibHOM Mpolecce

Bo ®I'OC OOO gns ob6s3aTenbHOr0 OOy4eHHs YTBEPXKIACHBI JBAa YPOBHS OCBOCHHS pabOYMX MPOrpaMM IO
MaTeMaTHke: 0a30BbIii W yrinyOneHHbId, HaunHas CojaepikaHue TpPOrpaMMBbl MO MaTeMaTHke (yriayOJeHHBI YpOBEHB)
HaIpPaBJICHO Ha yJIOBJIETBOPEHHME MOBBIIMICHHBIX 3alIPOCOB O0YYAIOIIMUXCS, CTPEMALIUXCA K 0oJjiee TTyOOKOMY OCBOCHHUIO
IpeIMETHBIX pe3ysbTaToB. IIporpamma Kypca BHEypOUHOil AesTenbHOCTH « TpyHBIE BOIIPOCH MaTEMATUKW» HalpaBJIeHA
Ha pacIIMpeHHe 3HAHUW OOydaroluXcs MO0 MaTeMaTHKEe I KJIacCOB C 00sA3aTeNbHBIM 0a30BbIM YPOBHEM OOYUEHHS
MaTeMaTHKe.

TemaTnueckoe NMiIaHUPOBAHUE B MPOTPAMME Kypca BHEYPOUHOH JeATelNbHOCTH «TpyaHbIE BONPOCHI MaTeMaTHUKK»
COCTaBJICHO TaK, YTO pacIpe/elICeHUe COACPKATEIBHBIX Pa3AesioB B HEM CHHXPOHU3UPOBAHO C 0053aTENFHOM MPOTrpaMMon
0a3oBoro ypoBHs. Peammzarms comepikanus npejiaraetcs B (GopMax, OTIMYHBIX OT ypouHbIX. ClieyeT OTMETUTh, YTO
JaHHBIA KypC B OCHOBHOM IIIKOJI€ BHICTPAUBAETCS HE TOJIBKO HA PACHIUPEHUN MATEMaTHYECKOTO COJEpKaHUS 0a30BOTO
YPOBHS1, HO ¥ Ha MOBBIILIEHUN YPOBHS CJIOXKHOCTHU 3a]a4, IPeIaraéMbIX JJIsl peLICHUS.

Pabouass mporpamma Kypca BHEYPOUHOH JesTeNbHOCTH «TpyaHble BONPOCH MAaT€MaTUKW» HalpaBicHa Ha
JOCTHKEHHE OO0YyYarolMMUCS TUIAHUPYEMBIX pe3yibTaToB. IlocnenoBarenbHOCTh M3Yy4E€HHS TEM Kypca COBIAAAET IO
BPEMEHU C M3YYEHHEM Kypca MaTeMaTuKH (aareOphl U T€OMETPUHU) OCHOBHOM IIKOJIBI 0a30BOTO YPOBHSI, BCE TEMBI 1O
BO3MOXXHOCTH CHHXPOHH3UPOBAaHbI C 0a30BBIM KypCcOM MaTeMaTHKH MO Kiaccam. TemMbl 1o aiaredpe M TeOMETpHH
YepeayroTCs, YTO TIO3BOJISIET MAaKCUMATBHO PUOIM3UTH UX TI0 BPEMEHH W3YUYEeHHs K OCBOSHHIO 0a30BOT0 Kypca.

[Tpu peammzanmu [Iporpammel niepBast 3aada y4YUTENs COCTOUT B TOM, YTOOBI CO37aTh HEOOXOAUMBIE YCIOBUS IS
npuoOpeTEeHUs] U Pa3BUTHUSI YMEHUM, CBSI3aHHBIX C MPOBEACHUEM MCCIEAOBAHUN HA MaTeMAaTHUYECKOM conepkaHuu. [lns
pemieHus 3Toil 3anaun B [IporpamMmme 0603HaueHO MeCTO U C(POPMYIMPOBAHBI TEMBI JIJISl IPOBEACHUS UCCIEA0BATEIBCKUX
pabor.

Bropas 3agaua yuutens no peanusauuu IIporpaMMel cBsi3aHa ¢ BO3MOKHOCTBIO CO3/IaTh YCJIOBUA Ui 00pabOTKU U
npeacTaBiIeHUs WHGOPMAIIMU HAYYHOTO COJEP)KaHUA (B TOM YHCIIE C MCIOJB30BAHHEM ITU(PPOBBIX HHCTPYMEHTOB) MpPU
OpraHu3alyy UHAUBUAYAIBHON U IPYIIIOBOU MPOEKTHOU IESATEIBHOCTH.



Jlnst ycnenmHoW peanu3alii CLIEHApUEeB MPOEKTOB PEKOMEHAYETCS HCIOJIb30BaTh MEPCOHATIbHBIE KOMIIBIOTEPHI C
YCTaHOBJICHHBIMU O(DMCHBIMU MPOTPAMMaMH M JOCTYIIOM K ceTH VHTepHET (Kak MUHUMYM OJMH KOMITHIOTED JJI KaXKI0u
TPYIIIIBI).

®opmbl  ACATENPHOCTH OOYYAIOMIMXCS MPEAYyCMAaTPUBAIOT aKTHMBHOCTh M CAMOCTOSTEIBHOCTh, COYETAIOT
WHIUBUYAJIbHYIO U TPYIIOBYIO PabOTy, OTIUYAIOTCS OT YPOUHOTO 00Jiee MIUPOKOTO UCIOJIb30BaHUS UCCIEI0BATENbCKOM
U TIPOEKTHOM JIeATENIbHOCTH, PEIICHUEM HEeCTaHIAPTHBIX 3a7a4 U Ap. CTpyKTypUpOBaHUE TEMATUUYECKOIO IJIAHUPOBAHUS B
[Iporpamme COOTBETCTBYET MOPSIKY U3YUECHHS pa3/iesioB U TeM aiareOpbl U TEOMETPUU B OCHOBHOM IIIKOJIE U TEM CaMbIM
o0ecreunBaeT NPEEeMCTBEHHOCTh YPOUHOU U BHEYPOUHOU JIEATEIbHOCTH.

Peanmzamust  [IporpamMmbl  mpeamoniaraeT CodeTaHUE PA3NMUYHBIX (OpPM  TPYINIOBOW pabOThI  (IUCKYCCHS,
MaTEeMaTHYECKOE COPEBHOBAHME; IMPAKTUKyM; BHIOOp TEMBI MPOEKTA, IUIAHUPOBaHHE pabOT, pacmpenesieHue poJjei,
B3aMMOOIICHKA TIPW BBITIOJIHEHUH TPYIIIIOBBIX MPOEKTOB W WCCIICIOBAHWIA) W WHIAMBUIYATbHONH PAOOTHI (BBITIOJIHCHUE
WHUBUyJIbHOTO HCCIEAOBAHUS, B TOM YHUCJE C HCIOJb30BaHUEM LU(PPOBBIX HHCTPYMEHTOB; MPOBEJICHUE YCTHOIO
O00OCHOBaHUSI TIPU PEIICHWU HECTAaHJAPTHBIX 3aJlady, 3a7a4y TOBBINICHHOTO YPOBHSA CIIOXKHOCTH; IOCTPOCHUE
MaTeMaTUYeCKUX MOJIeNIeH, WX UCCJIEIOBAHWE, HMHTEPIPETAlHs TOJYyUYEeHHBIX pPE3yJbTaTOB IPU PEIICHUU 331ad C
MEXIPEIMETHBIM M TPAKTUYECKUM COJIEp)KaHUEM; TIOWCK, HHTEepIpeTanus, npeodpa3oBaHre U MPUMEHEHUE
MaTeMaTHYeCKON HH(OpPMAINH; CAMOCTOATEIHLHOE OTKPHITHE HOBOTO MareMarhdeckoro Qaxta). Mcmoib3oBaHHE Takux
dbopm pabOTHI OMOTAET pa3BHBATh y 00YyYaIOUTUXCS, C OAHOW CTOPOHBI, HaBBIKM BOCIPHATHS HOBOW HMH(OpMAIUU MPHU
pa3nuuHBIX (HopMax ee Mojayu, a ¢ JPYroi CTOPOHBI — aKTUBHOCTH, CAMOCTOSITEIEHOCTh M CIIOCOOHOCTH K TBOPYECTBY.
OcBoenue [Iporpammbl OKHO JOMOJHATH W Pa3BUBaTh 3HAHUS M YMEHHsI OOydYarOIIMXCS B OOJAcCTH MaTeMaTHKH,
OpUEHTHPOBaTh WX Ha OOy4YeHHWE B CpPEIHEW IIKOoJie B KJaccax, MPeayCMaTpPUBAIOIIMX OCBOCHHE MAaTEMAaTUKH Ha
yTITyOJIGHHOM YPOBHE, B YaCTHOCTH TE€XHOJIOTHYECKOTO MPOPHIIS, a TaKKe CIIOCOOCTBOBAThH COMMAIIBHOMY (hOPMHUPOBAHUIO
JUYHOCTH 00YYaroIIUXCSl.

[Iporpamma kypca paccuntana Ha 34 gaca (1 yac B Hegenmto LlenecooOpa3HbIM SIBIsSIETCS YepeIOBaHUE TEM 3aHATHI C
anreOpanvdeckuM 1 TEOMETPHUECKUM COICP KaHHUEM.

B 3aBUCMMOCTH OT KOHKPETHBIX YCIOBHH peanm3anuu [IporpamMmmbel M KoaumdecTBa OOYYArOIIUXCS JOMYCKAEeTCS
dbopMupoBaHHEe TpyNI U3 OO0y4YaIOUIMXCA pa3HBIX KIACCOB B Tpenenax oAHoW mapamienu. lIporpamMmma MoXeT



peaM30BBIBAThCS 00pa30BaTENbHON OpraHu3aluell camMoCTOSITEIFHO MO0 Ha OCHOBE B3aUMOJCHCTBUS C JIPYTHUMH
OpraHU3alUSIMU, OCYIIECTBISIIOIIUMHI 00pPa30BaTEIbHYIO JEATEIbHOCTD.

[To ycMOTpeHUI0 yunuTess HEKOTOPhIC 3aHATHS MOTYT ObITh UCKJIIOUEHBI WJIM 3aMEHEHBI. PEKOMEHIyeTCsl BKIIIOYUTD B
[IporpaMMy pErHOHAIBHBIA KOMIIOHEHT: JKCKYPCHM Ha MPEANPHUSITHS, B PETHOHAIBHBIE MY3€H, BY3bl TEXHUYECKOU
HaIpPaBJICHHOCTH JUIsl TOBBIIICHUS HWHTEpeca OOydarommxcs K IMPaKTHYECKOMY HM3Yy4YeHHUIO MpodecCcHuil, CBSI3aHHBIX C
MaTE€MaTHUKOM.

COJEP/KAHUE KYPCA BHEYPOYHOM JAEATEJIBHOCTH
«CJIOZKHBIE BOITPOCBI MATEMATHUKN

8 KIIACC

Yuciia ¥ BbIYHCICHUSA

KBazapatHbIil KOpeHb. BoInoaHeHue onepanuil ¢ MppaluOHaIbHBIMUA YUCIAMM.

AnredpanvyecKue BbIPAKEHUSA

JpoGHo-panmoHanbHble BblpakeHUs. (CrerneHu. BbIMoaHEeHHE TOXKIECTBEHHBIX MNPeoOpa3oBaHUil pALMOHATIBHBIX
BBIPAKEHUM.

LenTpanbHasi cuMMeTpUs

dopMyIHpOBKA ONPENENCHUs U J0KA3aTeIbCTBO CBOMCTB LIEHTPAJIbHO-CUMMETPUUHBIX Quryp. [enenue orpeska Ha
paBHBIE YaCTH C TOMOIIbIO LUPKYJs M JuHeWkH. MccnenoBarenbckas padoTa: CBOMCTBA LEHTPaIbHO-CUMMETPHUYHBIX
buryp.

Ilpoexm: neHTpanbHas CUMMETPUS B OKPYXKAIOIIEM MUpE.

YeTbIpéxyroJbHUKH

[Tapannenorpamm, ero npu3Haku U cBoicTBa. [IpsMoyronbHuK, poMO, KBaipaT, X MPU3HAKU U CBOMCTBA. Tpanenusi.
PaBHoOenpennas Tpamneuus, e€ cBoilcTBa M npu3Haku. CpenHsisi JUHHUS TPEYrojJbHUKA M CPEIHAS JIMHUSA Tpareuuu.
CBOICTBA U NMPU3HAKYU CIIEHNUAIIBHBIX BUJIOB YETHIPEXYTOJIBHUKOB

Hccnedosamenvckas paboma: 3HaKOMbIE U HE3HAKOMbIE YETHIPEXYTOILHUKH.

YpaBHeHMs U HEPABEHCTBA



OmnpeneneHue paBHOCHUIIBHBIX ypaBHEHMH. [IpuMeHeHne CBOMCTB YpaBHEHMI ¢ OJHOHM NepeMeHHoU. OnpenencHue
KOJIMYECTBA JICUCTBUTENBHBIX KOpPHEM KBaJpaTHOTO ypaBHEHHs. PemieHne IpoOHO-pallMOHANIBHBIX —YpPaBHEHHUH,
CBOJIIMXCS K JIMHEWHBIM WJIM K KBaJIpaTHbIM YPaBHEHUAM, HCIOJb30BAHHE METOJA 3aMEHBI IEpeMEeHHOM. Pemenue
TEKCTOBBIX 3aJ1a4 alre0pandyeckuM CriocoOOM: IEPEX0]I OT CIIOBECHON (POPMYIHPOBKU YCIOBUS 3a/1a4M K aare0panyeckoit
MOJIEJIN IIyTEM COCTABJICHUS YPaBHEHUS; PEILICHUE COCTABIEHHOIO YPAaBHEHUS; HUHTEpIIpETalis pe3ypTaTa. I'papuueckas
MHTEPIpETaLNsl YPaBHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenue cucreM ypaBHEHUH, B KOTOPBIX OJHO U3 YPaBHEHUM HE sIBIIsi€TCS IMHEWHBIM. ['paduueckas nuTepnperarus
pELECHNs] YpaBHEHUs C JBYMs IIEPEMEHHBIMM M CUCTEM YPaBHEHUH C ABYMs IIEPEMEHHBIMU. PellleHHe HEIMHEHWHBIX
HEpPaBEHCTB M UX cuUcTeM. PellleHHe HEpaBEHCTB, COAEpX alIMX 3HAK Moayis. M3o0paxkeHue pelleHHs HEpaBEHCTBA C
OIHOW IIEPEMEHHOW W CHCTEMBbl HEPABEHCTB HA KOOPAWHATHOM NPSMOM, 3allMCh PEIICHHS C IMOMOIIBI CHUMBOJIOB.
HepaBeHcTBO ¢ A1ByMsI epeMeHHbIMU. ['paduueckuii METO] peleHns CUCTEM HEPABEHCTB C JIByMs [I€PEMEHHBIMHU.

Hccneoosamenvckas paboma: paBHOCWIBHOCTD U CJIEJICTBHE.

Hccnedosamenvckas paboma: rpapuueckas UHTEpIpETALUs YpaBHEHUM ¢ ABYMsI IEPEMEHHBIMHU.

Hccnedosamenvckas paboma: rpaduuecKiil METO PEILIEHUsI CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMHU.

IIpeoOpa3zoBanue nmoaooust

[IpeoOpazoBanue noaoous u nogooHsIe purypbl. COOTHOIIEHUS B TOJOOHBIX (PUTYypax.

HUccnedosamenvckas paboma: uto Takoe ppaxrtan?

Jloka3aTe/ibCTBAa HEPABECHCTB

OneHka 3Ha4eHMs BBIPAXKEHUS C MCIOJb30BaHUEM HEPABEHCTB. [IprMeHEeHNEe CBOWCTB HEPABEHCTB B XOJ€ PELICHUS
3amady. OnpeneneHue paBHOCWIBHBIX HEPABEHCTB. Jl0Ka3aTeabCTBO HEPABEHCTB. PellleHne TEKCTOBBIX 3aJa4 C MOMOUIBIO
JIMHEVHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

Hccnedosamenvckas paboma: TMHEHHOE HEPABEHCTBO C OJJHOW MEPEMEHHOM C IMapaMeTPOM.

IIpsimoyrosibHbIe TPEYr0JbHUKH

Teopema Iludaropa u e€ npuMeHeHre NMpU PEHICHUH MPAKTUYECKUX 3ajad. Jloka3aTeabCTBO COOTHOIICHUN MEXIy
MPOMOPIMOHATIEHBIMU OTPE3KaMH B MPSMOYTOJIbHOM TPEYTOJIbHUKE (BBICOTA, MPOBEIEHHAS M3 BEPIIMHBI MPSIMOTO yTJIa;
METpUYECKue COOTHOUIEHUs ). [IpumMeHenne COOTHOMIEHUH MPU PELIEHUH T€OMETPUYECKUX 3ajad. TpUroHOMeTpuyecKue



(YHKIMM OCTpPOro yria MpsSMOYIOJbHOIO TpPEYrojbHUKAa (CHHYC, KOCHHYC, TaHI€HC, KOTAHIEHC). 3HauyeHUus
TpUrOHOMETpHYECKUX (PyHKIMI mims yraoB 30°, 45°, 60°. Pemenue 3amay C HCIOJIb30BAHHEM TPUTOHOMETPUYECKUX
byHKIHIA.

Ipaxmuxym: pelieHue NpakTUKO-OpUEHTUPOBAHHBIX 3aa4.

Mamemamuueckoe copesHosanue. pelieHUE 3a7a4 pa3HbIMU METOJaMHU.

DOyHKIMHA

[Touck oGnacTu omnpeseeHus 1 MHOKeCTBa 3HaueHu GyHkiuu. ['paduk ¢pynakuuu k/x. dynknus Buaa (ax + b)/(cx
+ d).

Yuciia M BLIYMCTIEHHS: 1eTUMOCTD

dopMyIHpOBKA ONPENETECHUS JETUMOCTH HALIENO0, YUCEN, CPABHUMBIX M0 JAHHOMY MOAYJIt0. BhIlonHEHNE neNeHus ¢
ocTaTKOM. JlOKa3aTrelbCcTBO W NPUMEHEHHE CBOWCTB CpPAaBHEHHMHA 1O MOAYJIO. HaxoxkaeHue oOCTartkoB CymMMbl U
IPOU3BENIEHUS IO JAHHOMY MOYJIIO.

Hccnedosamenvckas paboma: 1eIuMOCTb.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

JUYHOCTHBIE PE3YJIBTATHBI

1) nampuomuuecxo2o 6ocnumaHusL:

- TPOSIBJICHUE UHTEpPECa K MPOUIJIOMY U HACTOSIIIIEMY POCCUMCKON MaTEMaTHUKH;

- LIIEHHOCTHOE OTHOIIEHUE K JOCTHIKEHUSIM POCCUUCKUX MATEMATUKOB M POCCHUHUCKOW MAaTEMATHYECKOW IIKOJIbI, K
HCIIOJIB30BAaHUIO TUX JOCTHKEHUM B IPYTHX HayKaxX M MPUKIAAHBIX cepax;

2) epa)coanckoeo u OyX08HO-HPABCMBEHHO20 80CHUMAHUSL:

TOTOBHOCTH K BBITIOJTHEHUIO 00513aHHOCTEHN IrpakIaHMHA U peaIM3alliK €ro MpaB; MpeICTaBICHUE O MAaTEMAaTUUECKUX
OCHOBaxX ()YHKIITMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUM, MPOLETYP TPaXKIAHCKOTO 00IIecTBa (Hampumep, BIOOPHI,
OMPOCHI), TOTOBHOCTh K OOCYXJICHHUIO ATUUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUMN
HayKH; OCO3HAHHE BAXXHOCTU MOPAJIbHO-3THYECKUX IPUHLMIIOB B IESTEIIBHOCTH YYEHOTO;



3) mpyo0oeozo eocnumanus; yCTAHOBKAa HAa aKTUBHOE y4acTHE B PEIICHUM MPAKTHUECKUX 3a7a4 MAaTeMaTH4eCKOU
HAIPaBJICHHOCTH, OCO3HAHWE BAXKHOCTH MAaTEMAaTHYECKOTO O0Opa30BaHWS Ha TPOTSIKEHUU BCEH JKU3HH IS yCIEITHON
npoecCHOHANBHON  ACATENBPHOCTH H  pPa3BUTHE HEOOXOAMMBIX YMEHWH; OCO3HAHHBI BBHIOOP W IOCTPOCHUE
WHIWBUYyAJIbHOW TPAeKTOPHH OOpa30BaHUS WM >KMU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIICCTBEHHBIX
OTpPeOHOCTEH;

4) sacmemuuecko2o gocnumanus: ClIOCOOHOCTh K AMOIIMOHAIBHOMY

U DCTETMYECKOMY BOCHPUATHIO MaTeMaTHYECKUX OOBEKTOB, 3a/ad, pEUICHUM, pacCyXICHUW; yMEHUE BUJCTbH
MaTeMaTU4YeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yennocmu HayuyHo20 NO3HAHUA. OPUCHTALINAA B IEITEIFHOCTH HA COBPEMEHHYIO CUCTEMY Hay4HBIX MPEACTaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHS UYETOBEKA, MPUPOJLI M OOIIECTBA; MOHWMMAHUE MATEeMaTHYECKOW HAyKH Kak
cdepsl UeTTOBEYECKOM ACATEIBPHOCTH, ATANIOB €€ PA3BUTHUS U 3HAYMMOCTH JIJISI PA3BUTHS ITUBIIN3AINH; OBIAICHUE SI36IKOM
MaTEeMaTUKH U MaTeMaTU4YeCKON KYJIbTypOd Kak CPeJCTBOM IMO3HAHUS MHPA; OBJIAJICHUE HABBIKAMH HCCIIEI0BATEIHLCKON
NEeSTeIbHOCTH;

6) Quzuueckoeo socnumaHnus, GoOpMUpPoO8arUs Ky1bmypsbl 300p06bsi U SMOLIMOHAIBHOIO 0JIaronoy4usi: TOTOBHOCTb
MPUMEHSATh MaTeMaTHYEeCKHUE 3HAHUS B WHTEpPECax CBOETO 370pPOBBS, BEACHHS 3I0pOBOro obOpasa >KH3HU (370pOBOE
NUTaHue, COANTAHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXA, PEryispHas (Qu3nyeckas aKTUBHOCTH), C(POPMUPOBAHHOCTH
HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMKMOKY W TaKOTO YKe TIpaBa JAPYTroro YeIOBeKa;

7) 9KONl02U4eCcK020 80CNUMAHUs: OPUCHTAIUsl Ha MPUMEHEHHE MaTEeMaTHYeCKWX 3HAHUU MM pelleHHs 3aJady B
00JIaCTH COXPAHHOCTH OKPYIKAaIOIIEeW Cpelbl; TUIAHUPOBAHHWE TOCTYIKOB M OIIEHKAa WX BO3MOXKHBIX TOCJIEACTBUI IS
OKpY KarloIen Cpe/ibl; 0CO3HAHUE TII00aTFHOTO XapaKTepa SIKOJIOTHYECKUX MPOOJIeM U MyTel UX PEIIeHHUS;

8) aoanmayuu K UBMEHIIOWUMCS YCIOBUAM COYUATILHOU U NPUPOOHOTU CPeObl.

TOTOBHOCTh K JICUCTBUSIM B YCJIOBUSIX HEOMPEJCICHHOCTH, TMOBBIINICHUIO YPOBHS CBOECM KOMIETEHTHOCTH Yepe3
MIPAKTUYICCKYIO IEATEILHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYTHX JIIOJICH, MPUOOpETaTh B COBMECTHOM ACATEIHPHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITETCHIIMH U3 OIBITA APYTHX; HEOOXOAMMOCTh (POPMUPOBATH HOBBIC 3HAHUS, (POPMYITHUPOBATH
UJIeH, TIOHATHS, TUIOTE3bl 00 OOBEKTaxX W SBJICHUSAX, B TOM 4YHCJIE paHEe HE HW3BECTHBIX, OCO3HABATh JCPHUITUTHI
COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, IUIAHMPOBATh CBOE pa3BUTHE, CIOCOOHOCTh OCO3HAaBaTh CTPECCOBYIO



CUTYalUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALMIO0 KaK BBI30B, TPEOYIOLIUI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIE
pelieHus ¥ 1ecTBUs, GOPMYINPOBATh U OLICHUBATH PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT;

9) socnumanus UHGOPMAYUOHHOL KYTbIMYPbL:

NpOSIBIICHUE MHTEpeca K HCIOJIb30BAHUIO IU(GPOBBIX TEXHOJOTHNA AJIi ONTUMHU3AIMU MPOILIECCOB MOUCKA, aHAJIH3a,
00pabOTKH, CO3/1aHus, NepeJayd MaTeMaTHdeckod HMH(OpMalMM M BU3yalIW3allUd MaTeMaTH4YEeCKUMX OO000IIEHUN u
Pe3yNbTaTOB aHAJIN3a; TOTOBHOCTh K UCIIOJIb30BAHUIO LIM(PPOBBIX HHCTPYMEHTOB JIJIsl BBINOJIHEHUS YUEOHOM 1eATEIbHOCTU
OpU W3YYEHUM MATEMAaTUKH; CIIOCOOHOCTh IPHUMEHSTh LU(PPOBBIE HMHCTPYMEHTHl B YCIOBUSX peald3allid Mep IIOo
IPEIyNpPEekTCHUI0O BO3MOXKHBIX HEraTUBHBIX MOCIEACTBUM AKTUBHOTO M CUCTEMATHUYECKOTO TNPUMEHEHHs LU(POBBIX
TEXHOJIOTUI B YYEOHBIX LIEJISX.

METANPEIAMETHBIE PE3YJIBTATBI

1. Ilo3HaBaTe/ibHbIE YHHUBeEpPCAJIbHbIE y4eOHbIe 1eHCTBUS

1) Baszosvie nocuyeckue Oeticmeausi:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEMATUYECKUX OOBEKTOB, MOHATHI, OTHOLLIEHUN MEXIy
HOHATUAMH, (OPMYJIMPOBATh ONpEACNICHUsT TIOHATUM, YCTaHaBIMBATh CYIIECTBEHHBIM NpPHU3HAK KiIacCHU(PUKAIIH,
OCHOBaHUS JJ1s1 0000IIEHHS U CPaBHEHMSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBaTh U MPEOOPa30BbIBATH CYKJIEHUA: YTBEPIUTEIbHBIE U OTPULIATENIbHbBIE, EAUHUYHbIC,
YaCTHBIE U 00IIKE, YCIOBHBIC;

BBISIBJIAITH MAaT€MAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U W MPOTHUBOpEYMs B (paKTax, aHHbBIX, HAOMIOACHUSIX U
YTBEPXKJICHUSX, IPEIaraTb KpUTEPUHN JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEYMI;

Jenatb BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTWKHM, JEAYKTUBHBIX MW MHIYKTHBHBIX YMO3AKIHOYECHUH,
YMO3AKJIFOUCHUH 110 aHAJIOTUH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUH (MPSMbIE U OT MPOTHUBHOIO), TPOBOJAUTH CAMOCTOSTEIHHO
JI0Ka3aTesibcTBa MaTeMaTH4YeCKUX (DaKTOB, BBICTPAMBATH ApPryMEHTAIMIO, MPUBOAWTH MPUMEPbl U KOHTPHPUMEPHI,
MPUMEHSATH METO/I MATEMATUYECKOW MHIYKIIMU, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

BBIOMpATh CHOCO0 pellieHus] yueOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapUaHTOB pEIIEHHUs, BhIOMpaTh Hauboiiee
MNOAXOJSIINNA C yYETOM CaMOCTOSTENbHO BbIIEIEHHBIX KPUTEPHUEB).



2) bazosvle ucciedosamenvckue oeticmsusi:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUA, (POPMYIUPOBATH BOMPOCH], (PUKCUPYIOIINE
OpOTUBOpEYHE, MPOoOJIeMy, CaMOCTOSITENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (OpMUPOBATh THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHHUE;

IPOBOJUTH TI0O CaMOCTOSITEIBHO COCTAaBJICHHOMY IUIaHYy OSKCIEPUMEHT, HCCJIEAOBAHHE I[10 YCTAHOBJIECHUIO
0COOEHHOCTEW MaTeMaTHUYeCKOro 00HEKTa, 3aBUCUMOCTEN 00bEKTOB MEXTY COOOM;

CaMOCTOATENHbHO  (OPMYJIUPOBATh OOOOIIEHUST W BBIBOABI IO pe3yJbTaTaM MPOBEACHHOIO HAOJIIOJCHUS,
UCCJIEJOBaHMSI, SKCIIEPUMEHTA, OLIEHUBATh JOCTOBEPHOCTbH IOJIyYEHHBIX PE3YJIbTATOB, BEIBOJIOB U 00OOIICHHUI;

IIPOTHO3UPOBAaTh BO3MOKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIJBUTATh MPEIIOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIOBHSIX.

3) Paboma c ungpopmayueti:

BBISBJISITh HEJOCTATOUHOCTh U M30BITOYHOCTh MH(POPMAIINH, JTaHHBIX, HEOOXOIUMBIX JJIsl PELIEHUS 3a1a4u;

BBIOMpATh, AHAJTU3UPOBATH, CUCTEMATU3UPOBATH U WHTEPIPETUPOBATH WHMOPMAIMIO PA3TUYHBIX BUIOB U (GopM
IIPE/ICTABIICHNUS];

BBIOMpATh GopMy MpeacTaBiIeHUS WHPOpPMAIMKM U WLTIOCTPUPOBATH PEIlaeMble 3aJaud CXEMaMH, JUarpaMMaMu,
WHOM IpauKOi U MX KOMOUHAIUSAMU;

OLICHMBATh HAI)KHOCTh MH(OPMAIIUU TIO KPUTEPUSIM, TPETI0KEHHBIM UIIH CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC y4eOHbIC 1eiiCTBUA:

BOCIIPUHUMATh U (OPMYJIUPOBATh CYXICHHUS B COOTBETCTBUM C YCJIOBHUSMHM U ULEISAMH OOIIEHUS, SICHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS 110 X0y PELICHUS 3aJauH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pe3yJIbTarT;

B XO0/€ OOCYXXIEHHs 3a/aBaTh BOINPOCHI IO CYIIECTBY O0OCYXIaeMOil TeMbl, MpOOJEMBbl, periaeMoN 3aaayd,
BBICKA3bIBaTh UJIEH, HAIICJICHHBIE HA MOWCK PEILICHHUS, COMOCTABIATh CBOU CYXKJIEHUS C CYXKJIEHUSIMH JIPYTUX YYACTHUKOB
uanora, oOHapy»MBaTh pazlIMYME M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme (opMyIupoBaTh pa3HOIIACHS, CBOU
BO3PAKEHUS;



MPEACTABIATh PE3YyJbTaThl PELICHUS 3a/aud, YKCIIEPUMEHTA, UCCIEIOBAHUS, MPOEKTA, CAMOCTOSITEIbHO BBIOMPATH
dbopmMat BBICTYIUICHHSI C YIETOM 3a/1a4 MIPE3CHTAUN U OCOOEHHOCTEH ayIUuTOpUH;

MOHMUMAaTh W WCIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW M WHIWBHUIYyAIBHOW pabOTHl MPH PEIICHUH YYeOHBIX
MaTEeMaTUYECKHUX 3a/ad, MPUHUMATh I1eJIb COBMECTHON JEATEIHHOCTH, INIAHUPOBATh OPTaHU3AINIO COBMECTHON pPaboThI,
pacnpenenarb BUAbl padoT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3yJbTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJIEH;

y4acTBOBaTh B TpynmnoBbIX (opmax paboThl (0OCYXKIeHUs, OOMEH MHEHUH, «MO3TOBbI€ IITYPMbDY U HHBIC);
BBITIOJIHATH CBOIO YacTh PabOThI U KOOPJMHUPOBATH CBOM JICUCTBHS C IPYTMMHU YJIEHAMH KOMAaH]IbI, OIIEHUBATh KAa4€CTBO
pe3yJibTaTa M KayecTBO CBOETO BKJIaJa B OOIMIMI pe3ynbTaT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU
B3aMOJIEUCTBHS.

3. PeryJiAiTUBHbIC YHUBeEPCAJbHbIE Y4eOHbIE 1eHCTBUS

1) Camoopeanuszayus:

BBISIBIIATH MPOOJIEMBI JIJISl PEIICHUS B )KM3HEHHBIX M YU€OHBIX CUTYaIlUAX, OPUCHTUPOBATHCA B PA3IMYHBIX MOAXOAaX
MPUHATHUS PEIICHUN (MHIUBUyJIbHOE, TPYTITIOBOE);

CaMOCTOATENILHO COCTAaBJISATh ITUIAH, AJITOPUTM pEIIeHHs 3afadd (WM ero 4acTh), BHIOMPATh CIOCOO PEIICHUs C
Y4ETOM UMEIOUIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM
C Y4€TOM HOBOM MH(pOpMAIUH.

2) Camoxkoumpons.

BJIAJETh CMOCOOAMU CaMOMPOBEPKU, CAMOKOHTPOJS Tpollecca W pe3ysibTara PEHIeHUs MaTeMaTHYeCKOM 3ajadu,
CaMOMOTHUBAINH U pedIIeKcHH;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUH 3a]]a4H, BHOCUTbh KOPPEKTUBHI B JICSATEIILHOCTD Ha
OCHOBE HOBBIX 00OCTOSTENbCTB, HaliICHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa ACSITEIBHOCTH IIOCTABJICHHOW II€JIM U YCJIOBUAM, OOBSCHITH HPUUYUHBI
JIOCTUKEHUSI WJIK HEIOCTHXKEHUS 11EJTU, HAaXO/IUTh OTMOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIBITY.

3) OMOYUOHALHBI UHMETLIEKM



BBIPQKATh AMOIMU MPU U3YYCHUH MATEeMaTHUYeCKUX OOBEKTOB U (DAKTOB, aBATh SMOIIMOHAIIBHYIO OIIEHKY pelICHUs
3a/1a4H.

INPEAMETHBIE PE3YJIBTATBI

8 KUIACC:

1) [ToHuMaTh ¥ UCTIOJIL30BAaTh MPE/ICTABIICHUS O PACIIUPEHUHN YUCIOBBIX MHOKECTB.

2) CBoOOgHO oOlEepUpOBaTh MOHATUSIMH: KBAJAPATHBI KOPEHb, apU(OMETHUUECKH KBaJIpaTHBIM KOPEHb,
UppALMOHATBHOE YHUCJIO, HAXOJUTh, OLICHUBATh KBaJpaTHbIE KOPHHU, HUCIOJIb3Ysl MPU HEOOXOJMMOCTH KaJbKYJSATOP,
BBINOJIHATH Peo0pa30BaHMsl BbIPAXKEHUHN, COAEPKAIIUX KBAapATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

3) Ucnonb30BaTh HayalbHbIE MPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX YUCEN JJIl CPABHEHUS, OKPYTJICHUS U
BBIYUCJICHUN, N300paxath JeHCTBUTEIbHBIC YUCIIa TOUKAaMU Ha KOOPAUHATHOMN MPSIMOM.

4) HWcnonp30BaTh 3amycu OOJBIIMX W MAJIBIX YHUCEI C IMOMOIIBIO ACCATUYHBIX ApoOed u creneHei uucia 10,
3aIMCHIBATh U OKPYIVIATH YUCIIOBBIE 3HAYCHUS PEAIBHBIX BEJIMUYMH C UCIIOJIb30BAHUEM PAa3HBbIX CUCTEM U3MEPECHUM.

5) CBoOOAHO onepupoBaTh MOHATUEM OCTAaTKa [0 MOJYJIIO, IPUMEHATh CBOWCTBAa CPAaBHEHUH 110 MOJYJIIO, HAXOAUTH
OCTaTKHA CYMMBI U IIPOU3BEAECHUS 110 JAHHOMY MOZYJIIO.

6) Haxoauthb nonycTuMble 3HaYEHHsI IEPEMEHHBIX B IPOOHO-pAIIIOHATBHBIX BHIPAKEHUSX.

7) IlpuMeHsITh OCHOBHOE CBOMCTBO PAIIMOHAIBHOU IPOOH.

8) BblnonHATh mpUBeAEHUE anredpandeckux ApoOei K o0IlIeMy 3HaMEHATENo, CIOXEHUE, YMHOKEHUE, JeIeHHUe
anredpandecKkux Ipooei.

9) BBINOIHATH TOXKIECTBEHHBIE TPEOOPa30BaHUS PALIMOHATIBHBIX BHIPAKEHUH.

10) Ilpumenars npeoOpa3oBaHUs BBIPAKEHUH MJi pEHICHHUS pa3MyHbIX 3aJad M3 MaTeMaTHKH, CMEXHbIX
IIPEAMETOB, U3 PEAIBHON ITPAKTUKH.

11) IIpuMeHATh MOHATHE CTENEHHU C LIEJBbIM MOKa3aTesieM, BBIIOJHATh MPEeoOpa3oBaHus BBIPAXKEHUN, COAEpKAIIUX
CTEIICHH C LIEJIBIM MTOKA3aTEIIEM.

12) Haxonuth AOMYCTUMBbIE 3HAYEHUS MEPEMEHHBIX B BBIPAKEHHUAX, COAEpKAIIMX apUPMETHUYECKUE KBaJIpaTHbHIE
KOPHHU.

13) BeimosHATh npeoOpa3oBaHus UPPAILMOHATIBHBIX BbIPAXKEHU, UCTIOIb3Ysl CBOMCTBA KOPHEH.



14) Pewate 1poOHO-paniioHaIbHbIE YPABHEHUS.

15) Pemiath IMHEHBIE YpPABHEHUS C MApaMETPAMH, HECIIOKHBIE CUCTEMbI IMHEUHBIX YPABHEHUM C MTapaMeTpamu.

16) IlpoBoauTh WcCCIENOBAaHUS ypaBHEHHWHW W CHUCTEM YpaBHEHUH, B TOM YHCJIE C MPUMEHEHUEM TpaduyecKux
npeacTaBlIeHu (yCTaHABIMBAaTh, UMEET JIM YPABHEHUE WM CUCTEMA YpPaBHEHUN PEIIEHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

17) IlepexoauTh OT CIOBECHON (OPMYJIMPOBKH 3ajaud K €€ anreOpandyeckod MOJEIN C MOMOIIBIO COCTaBJICHMS
YPAaBHEHUS WM CUCTEMBI YPABHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUH ¢ KOHTEKCTOM 3a/1a4y IIOJIy4ECHHBIN PE3yJIbTaT.

18) IIpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, PELlIaTh JUHEIHbIE HEPABEHCTBA C OJTHOU
NEPEMEHHON M HMX CHUCTEMbI, JaBaTh I'PAPUUECKYI0 WJUIIOCTPALMI0 MHOXXECTBA PEIICHU HEPAaBEHCTBA, CHCTEMBI
HepaBeHCTB. JloKa3bIBaTh HEPABEHCTBA.

19) IloHumaTe ¥ HUCHONB30BAaTh (DYHKIIMOHAIBHBIE MOHATHS U S3bIK (TEPMHUHBI, CUMBOJIMYECKHE OOO3HAYEHUS),
OIpeEeNATh 3HaueHHEe (DYHKLUU 10 3HAYCHUIO apTyMEHTa, OIPeIesATh CBOMCTBA (DYHKIMU 1O €€ rpaduKy.

20) Crpouts rpaduku GyHKIUI, OMUCHIBATh CBOWCTBA YUCIOBOM (PYHKIMM 1O ee rpaduky. Pacrio3HaBaTh OCHOBHBIE
BUJIbl UYETBIPEXYTOJIBHUKOB, UX JJEMEHTHI, IOJIb30BAaThCA KX CBOMCTBAMU IIPU PELICHUM TE€OMETPUYECKUX 3aaad.
Paznuyarh mpu3HaKky M CBOMCTBA MapajuieiorpaMma, pomMOa U IpsAMOYToJIbHUKA, JOKA3bIBaTh UX U YBEPEHHO MPUMEHSThH
IIPU PELICHNH FeOMETPUYECKHX 3ajaad.Pacro3HaBaTh HEHTPATIbHO-CUMMETPUYHBIE (PUTYPBI U UCIOIb30BATh UX CBOWMCTBA
IIPU pEeLICHUU 3a]1a4.

21) Bnagerb MNOHATUAMH TMOAOOUS TPEYrOJbHUKOB, KOo3(dduimenta mnogoOus, COOTBETCTBEHHBIX 3JIEMEHTOB
MOJOOHBIX TPEYroJbHUKOB. MIMeTh mipencTaBienne o npeoOpazoBaHuu mojaodus u o nmoaoOHbIX (urypax. [lonbp3zoBaThcs
IpU3HaAKaMu MOJO00USl TPEYroJIbHUKOB IPHU PELIEHUH TeOMETPUYECKHX 3a7ad. Jloka3blBaTh M MPUMEHITh OTHOLICHUS
IPOMOPIIMOHAIBHOCTH B MPSIMOYTOJIBHBIX TpEYroJibHUKaxX. Jloka3piBaTh M NpUMEHATH TeopeMy Paneca. [Ipumensarts
noo0re B MPaKTHUECKUX 3a7auax.

22) BpIBoaUTh M KCIONB30BATh MpOCTEHIINE (POpMyYIIbI s MJIOIIAAM TPEyTroidbHUKA, MapajuiesiorpaMMa, poMoa u
Tpaneuuu. BpuucnsaTh (pa3ivuHBIMU CHOCO0AMHM) IUIOHIAAb TPEYroJbHUKA W IUIONIAJAM MHOTOYTOJBHBIX (uryp
(monB3ysCh, TI€ HEOOXOAMMO, KalnbKyasTopoM). [IpuMeHaTs MeTos miomanei Ay pelieHus 3afad. 3HaThb OTHOILIECHUE



wiomaael mogoOHbIX (Uryp W NPUMEHSTh MPU PElIeHUH 3aaad. [I[pUMeHsTh MOJydYeHHbIE YMEHHSI B MPAKTHYECKHUX

3azavdax.

23) HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHHA HA IMMPAKTHUKC — CTPOUTH MAaTCMATHUICCKUC MOACIIN IS 3aaa4 peaHLHOﬁ ZKHN3HHU U

IMPOBOJUTL COOTBCTCTBYIOIIME BBIYUCIICHUS C ITPUMCHCHUCM HOI[OGI/I}I U TPUT'OHOMCTPUHU (HOJIB?)YHCI), rac HCO6XOI[I/IMO,

KJIBKYJISITOPOM).
TEMATHUYECKOE IINTAHUPOBAHUE
8 KIIACC
DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM KounuectBo OcHoBHOE OcHOBHBIE BU/IBI (uu¢posbie)
n/n NMPOrpamMMbl 4acoB coJep:KaHue AeATeIbHOCTH o0pa3oBaTe/bHbIE
pecypchl
KBagpatHblii KOpEeHb.
Brimonnenue
onepauuii ¢
IIpakTrkym 110
HpPpALOHATIbHBIMU
pEIIeHHIO 3a/1a4: OT
yuciaaMu. TOYHOCTh
MPOCTOTO K
Uucna u BeIYUCIICHUS (KBaIpaTHBIC MPUOJIKEHUS
CIIOKHOMY.
1 KOpHHU, UPPALlMOHAJIBHBIC YNCIIA, 5 HUppaLOHAIIBHOTO Y
Uccnenosarensckas
CTETEeHN) YHCIIa MPU PEIICHUHN
pa0ora.
3anay. OkpyrieHue
KBagpartuslie
UPPALMOHATIBHBIX
KOpHHU.
YHCell, IPUKHUIKA
pe3yibTaTa
BBIYMCIICHUM
Jpob6Ho- [TpakTukym o
2 AnreOpanyecKue BhIPAKESHH 2 palMoHalbHbIE PELIeHUIO 3a/1a4: OT

BBIPpAXKCHUS.

MPOCTOTO K




YeTplpexyroJIbHUKA

Cremnenu.
Brinonnenue
TOXKJIECTBEHHBIX
npeoOpa3o—BaHUI
paroHaIbHBIX
BBIPAKCHU I

[Tapannenorpamm,
€ro MPU3HAKYU U
CBOICTBA.
[IpsAMOyrosbHUK,
poMO, KBajpart, Ux
IIPU3HAKU U
cBorcTBa. Tpanenus.

CIIOKHOMY

[IpakTukym o
PELIeHUIO 3a/1a4: OT
MIPOCTOrO K
CII0)KHOMY.
HccnenoBarenbekas
pabora. 3HaKOMBIE

ypaBHCHI/ISI 1 HCPABCHCTBA

PaBHoGenpennas HE3HAKOMBIE
Tpaneuus, eé YEThIPEXYTOJbHUKH
CBOICTBA U IPU3HAKU

KBagpartusie HccnenoBarenbekas
YpaBHEHHSI. pabora:
Ornpenenenue PaBHOCUJILHOCTH U
PaBHOCHIIBHBIX CIIEJICTBHE.
YPaBHEHUM. IIpakTrkym 1o
IIpuMeHeHre CBOMCTB |~ PEILLECHUIO

YPaBHEHUH C OAHOU
[IEPEMEHHOM.
Onpenenenne
KOJIMYECTBA
IEUCTBUTEIBHBIX
KOpPHEU KBaJpaTHOTO
ypaBHeHus. Pemenue

CIOJKETHBIX 3a/1a4.
IIpakTrkym 1o
PELIEHUIO 3a/1a4: OT
IIPOCTOrO K
CIIO)KHOMY —
JipoOHO-
paloHaIbHbIE




LenTpanbHO-cHMMETpHUUHBIE (PUTYPHI.
[IponopunoHanbHBIE OTPE3KHU.
[Tonobue. [IpeobpazoBanue moao0us.
[Lnomanu.

JIPOOHO-
paroHaIbHBIX
YpaBHEHUH,
CBOJISIILIUXCS K
JIMHENHBIM WIH K
KBaJIpaTHBIM
YPaBHECHHUSIM,
HCIIOJIb30BaHUE
METO/1a 3aMEHBI
IIEPEMEHHOM.
Perennie TekcTOBBIX
3a1aq
anredpandecKum
croco6om
DopmyJIUpOBKa
omnpeneneHus u
JI0Ka3a-TeJIbCTBO
CBOICTB LIEHTPAJIbHO-
CUMMETPUY-HBIX
¢uryp. Cpennss
JUHUS TPEYTOJIbHUKA.
Cpenusis mTuHUs
Tpaneuuu. Teopema
Qarneca.
[TpomopuinoHanbHbIE
oTpe3ku. Beenenne
TOHSITUS
npeoOpa3oBaHUs
Mox00us M OX0OHBIX
¢uryp. CooTHOLICHUS

ypaBHEHHUS.
UccnenoBarenbckas
pabora (B TOM
4HCIIe ¢
HCII0JIb30BaHUEM
«MaTeMaTH4YEeCKUX
MaKETOBY):
rpaduueckas
WHTEpIpeTaIus
YpPaBHEHUH C JBYMSI
MIEPEMEHHBIMHU.
MonenupoBanue
pa3INYHBIX
CUTyaIui

CamocrosTenbHOe
OTKPBITHE: YTO
TaKoe
npeoOpa3oBaHue
noxoous?
HccnenoBarenbekas
pabota (B TOM
qHCIe ¢
UCTOJIb30BaHUEM
«MaTeMaTUYEeCKUX
MIAKETOBY»): YTO
Takoe (hpaxTan?
[IpakTukym no
PEIIeHHIO 3a/1a9




I[OKEB&TCJ'ILCTB& HCEPaBCHCTB

B IIOJOOHBIX
¢durypax. 3agaun Ha
HaxXOKJIEeHUE
IJIOIIAIH C
HCIIOJIb30BaHUEM
pa30ueHus Ha 9YacTh U
JIOCTpanBaHUE.
Merton momanci.

OueHnka 3HaYeHUS
BBIPAKEHHUS C
UCIOJIb-30BaHUEM
HEPABEHCTB.
IIpuMeHeHne CBOWCTB
HEPaBEHCTB B XO/I€
pelieHus 3aay.
Onpenenenue
PaBHOCHIIbHBIX
HEPABEHCTB.
JlokazaTenbCTBO
HepaBeHCTB. Pemenue
TEKCTOBBIX 33]1a4 C
MOMOIIIbIO JIMHEMHBIX
HEPABEHCTB C OJHOMN
IIEPEMEHHOM.

[IpakTryeckas
pabora:
MMOCTPOCHUE
MoOJEenen —
HEPaBEHCTBO KaK
MOJIEb PEATbHOM
CUTYAaLINH.
CamocrosiTenbHOe
OTKPBITHE: METOBI
JI0Ka3aTeNbCTBA
HEPaBEHCTB.
MaremaTnueckoe
COPEBHOBAHUE —
perieHue 3aaaq
pa3HBIMU
METOJaMH.
Uccnenosarensckas
pabora: nuHeitHOe
HEPaBEHCTBO C
OJIHOM MEPEMEHHOM
C TIapaMeTpoM




[IpssMOyTOIBHBIE TPEYTOIBHUKH

Teopema [Tudaropa n
ee MPUMEHEHHE.
JlokazaTenbCTBO
COOTHOILICHUHN MEXY
MPOMOPLUOHATIEHBIMU
OTpe3KaMH B MPSIMO-
YTOJIbHOM
TPEYrOJbHUKE.
IIpumenenne
COOTHOLIEHUH IIPU
pelieHun
reOMETPUUYECKUX
3ajad.
TpuronomeTrpuyeckue
GyHKIIUYU B
IPSIMOYTOJIbHOM
TPEYTrOJbHUKE.

ITouck obnactu
oTpesieIIeHUs U

[IpakTukym o
PELLIECHUIO
IIPAKTUKO-OPHUEH-
THPOBAHHBIX 33]1a4.
CamocrosTenbHOoe
OTKPBITHE: YTO 5
3HAIO MPO
IIPSAAMOYTOJIbHBIN
TPEYroJbHUK?
Maremarnueckoe
COpPEBHOBAHME —
peleHue 3aga4
pa3HbIMH METO/IaMU

UccnenoBaTenbpckas
pabota (B ToM

. UHCIeC
MHO’K€CTBA 3HaYEHUU
HCIOJIb30BaHUEM
DOyHKIUU ¢byukun. I'padux

«MaTeMaTH4YEeCKUX
¢dynkunm k/x.

MaKETOBY):
dynkuusa Bujaa (ax +

UCCIIEJOBAaHHE
b)/(cx +d) .

(bYyHKIMH.
dopmyIupoBKa Hccnenosarenbsckas
onpezeNneHus paboTa: 1eIMMOCTb.

Yucna v BBIYMCIEHUS: 1ETUMOCTD
JEIUMOCTH HalIENIo, CamocrosiTenbHOe
4lCEell, CPABHUMBIX IO = OTKPBITHE:




10 Bnucannasie n onucaHHEIC
YCTBIPCXYT'OJIbHUKHN

1 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3anusa

OBILIEE KOJIMYECTBO YACOB 110
IHPOI'PAMME

34

JTAHHOMY MOJTYJIIO.
Brmonnenue
JIeJIEHUS C OCTATKOM.
JlokazarenbpcTBO U
MIPUMEHEHUE CBOWCTB
CpPaBHEHUU I10
MOYJIIO.

Bnucanusie u
LEHTPAJIbHBIC YIJIbL.
Yrael mexay
XOpJlaMH 1
CEKYILHNMHU.
Bnucanusie u
OINMCaHHbIC
YETBIPEXYTOJIbHUKMU.
BzaumHoe
pacIoNOKEHUE IBYX
OKpYKHOCTEH

Brmonnenue
HCCIIeI0BaTEIbCKO
paboTel. BeimonHenue
Y 3a1uTa MPOEeKTa

CpaBHEHHE TIO
MOTYJTIO.
[TpoGnemubIit
MPAaKTUKYM:
peleHue 3a1a4d Ha
MTOVCK OCTaTKOB
CYMMBI 1
MIPOU3BEICHUS T10
MOTYJIIO.

[IpakTkym 1o
PEIIEHUIO 3a1a4: OT
IIPOCTOTO K
CJIOKHOMY

HccnenoBarenbekas
pa0ora:
YeTbIpexyrojJpHUKH
U OKPYXHOCTH
[Ipoexr:
YeTsIpexyroJbHUKN
U OKPYKHOCTH




IToypouyHoe miIaHUpPOBaHUE
8 KUIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Tapanmnenorpamm, ero mpu3HaKku U CBOWCTBA

[IpsimoyTronapHUK, poMO, KBaApAT, UX MPU3HAKU U
CBOMCTBA

Tpanenus. PaBHoOeapennas tpamnenus, eé
CBOMCTBA U NIPU3HAKU

ILCJ'II/IMOCTB Haneiao u ACJICHUC C OCTATKOM

CpaBHUMOCTH 110 MOJYJIIO

CBolicTBa CPaBHUMOCTH 110 MOJYJIIO

N o o b

[IprMeHeHne cBOWCTBA CPaBHEHUH 110 MOYJIHO

[SR G S —

OcB00OX/1€HUE OT UPPALTMOHAIBHOCTHU B
3HaMeHarese

[TpeoOpazoBaHre ABOWHBIX PaIuKalOB

10

11

12

Crenens ¢ OTPULATCIIbHBIM ITOKA3aTCJIEM U
BBIYUCICHUA

JlelicTBUTEINbHBIE YKCIIa B IPAKTUYECKON
JIeITeILHOCTH YeJI0BeKa

TodHOCTH IPUOIMIKEHUS UPPALTMOHATIEHOTO YUCIIa
IIPY PELIEHNH 3a7a4

13

OkpyrJieHHE UPPAITMOHAIBHBIX YHCET, TPUKUIKA
pe3yyibTaTa BBIYUCIECHUM




14

OrneHka 3HaYEHUH YUCIIOBBIX BBIPAXKEHUN

Yucna 1 BEIUKUCICHUS. KBa,Z[paTHI)Ie KOPHH.

15 CrerneHs ¢ LeIbIM [T0Ka3aTEIEM.
HccnenoBatensckas padoTa

16 CpenHsisi TMHUS TPEYTOJIbHUKA

17 Cpe;[Hﬁﬁ JIMHUA Tpalneuuu

18 Teopema 0 mpoONOPLHMOHAIBHBIX OTPE3KAX

15 Brenenue nonstust npeodpa3zoBaHus nMogo0us u
noJ00HBIX pUryp

20 [TpeoOpa3zoBaHus pallMOHAIBHBIX BHIPAKEHUN
IIOBBIIIEHHON CII0KHOCTH

)1 JpobHo-paninoHanbHble BeipakeHus. O0m1acTb
JIOITyCTUMBIX 3HAYEHUN

” ToxnecTBeHHbIE TPe0Opa30BaHUs palliOHATIBHBIX
BBIPAKECHUI

” KBanparssle ypaBHeHMs. [[uCKpUMHUHAHT.
DopMyIIbl KOpHEN

24 Teopema Buera. Pemenne ypaBHeHuim

)5 Omnpenenenne KOJIM4ecTBa AEUCTBUTEIbHBIX
KOpHEW KBaIpaTHOTO YpaBHEHUS

26 JpoOHo-paninoHaabHbIE YpaBHEHUS: IOHSTHE,
ONpEEIIEHUE, CBOWCTBA

7 Pemenne npoGHO-paliioHaNbHBIX YPABHEHHIA:
METO]] IPONIOPLUHU
Pemenue 3a1ay ¢ ucnosib30BaHUEM

28 MIPONIOPLIMOHAIBHBIX OTPE3KOB B IIPIMOYTOJIBHOM

TPEYrOJIbHUKE




Pemenne 3ama4d ¢ MCIoab30BaHUEM

29 MPONOPILIMOHATBHBIX OTPE3KOB B IPSIMOYTOJIBHOM 1
TpPEeyroJbHUKE

30 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC OCTPOTO 1
yriia IpsiMOYTOJIbHOTO TPEYTroJIbHUKA

31 Tpuronomerpuueckue GyHKIUU yrioB B 30°, 45° 1
u 60°

1 HccnenoBarensckas padbota «YeTbIpexyroJbHUKA |
U OKPY>KHOCTH

13 HccnenoBarenbekast padota «YeThIpeXyrodbHUKA |
U OKPY>KHOCTHY

34 3aimuTa npoeKToB «YeThIpeXyroJbHUKU U |
OKPYKHOCTHY

OBUHIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 34




