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IHosicHUTEILHAA 3aIIUCKA

Pabouas nporpamma BHEYpouHOM aesiTenbHOCTH «IIpakTHkyM 1o marematuke» pa3paboTaHa Ha
ocHoBe DenieparabHOTro rocy1apcTBEHHOT0 00pa30BaTENLHOIO CTaHJapTa OCHOBHOT'O OOIIET0
oOpa3oBaHMsl, IPUKa3 MUHUCTEpCTBA oOpa3oBaHus U Hayku Poccuiickoit @enepanyu ot 17
nexa0pst 2010 roma Ne 1897 «O6 yrBepxkaennu PenepaibHoro I'ocynapcTBeHHOTO
00pa3oBaTenbHOTO CTaHAapTa OCHOBHOTO 00111ero oopasoBanus» (B pen. [1pukazon
Muno6pHayku Poccun ot 29.12.2014 Ne 1644, ot 31.12.2015 Nel577),

[IporpaMMa BHEYpOUHOIl 1eATeNbHOCTH «MaTeMaTuyecKuii MpakTUKyM» paccyiTaHa Ha | yac B
2 nenenu. Tak kak yuyeOHBIN roj BKItouaeT 34 HeeNu, TO 10 IJIaHy MPeyCMOTPEHO MPOBECTH
17 ypoxkos.

Hanpasnenue paboueit mporpaMmbl — 00IIEUHTENIEKTYaJIbHOE.

[Tporpamma cocTaBiieHa ¢ y4€TOM 3aPOCOB POAUTENECH U UHTEPECOB peOEHKA, OPHEHTUPOBAHA
Ha oOyuaronuxcsa 9M kitacca ¥ MOXKET OBITh peain3oBaHa B padoTe mejarora Kak ¢ OTAeIbHO
B3STBHIM KJIaCCOM, TaK M € TpyNnoi oOyyaromuxcs U3 pa3HbIxX kiaccos. [IporpamMma paccuntana
Ha 1 rog. OnTuManbHOE KOJIMYECTBO JETEH B IPyIIe /IS YCIEIIHOTO YCBOGHUS IPOrpaMMel 15
yenoBeK. [[porpamMmma cooTBETCTBYET OOIIEMY YPOBHIO Pa3BUTHS U TOJATOTOBKU yUYaIUXCS
JTAaHHOTO BO3pacTa.

AKTYaJIbHOCTBH IIPOTrPaMMbI

AKTyaJ'ILHOCTB Kypca COCTOUT B TOM, UTO OH HAIIPABJICH HAa PaCIIUPCHUC 3HAHWUM y4yamuxcA 1mo
MaTEMaTUKEC, Pa3BUTUEC UX TBOPUYCCKOI'O MBIIIJICHUSA U JIOTHYCCKOM KYJBTYPHI.

HoBu3Ha naHHOrO Kypca 3aKiro4aeTcsl B TOM, YTO MPOrpaMMa BKIIFOYAET HOBBIE JIJISl yUALTUXCSI
3aJauM, He cojieprKaiiuecs Ha 6a30BoM ypoBHe. [IpeanaraeMplil Kypc COIepKUT 3a1a4u 1O
paszzenaMm, KOTopble obecredar 6ojiee 0OCO3HAHHOE BOCTIPUATHE YUYEOHOTO MaTepuaia.

TBOpYeckue 3a1aHKs MTO3BOJISIIOT PELIaTh IOCTABICHHBIE 3a/1a4X U BbI3BaTh UHTEPEC K IIPEAMETY
y oOyyaronuxcs. Bkiitou€HHbIe B TporpamMmy 3aJaHus TO3BOJISIOT MOBBIIATh 00pa30BaTEIbHBIM
YPOBEHB yUalIMXcs, TaK KaK KKl CMOKET paboTaTh B 30HE CBOETO OJIMKAMIIIEro pa3BUTHSL.

[eau u 3ana4u padoyeii NPOrpaMmbi:

C yuerom nenei 00yueHHss B OCHOBHOH IIKOJIE KOHTPOJIbHO-U3MEPHUTEIbHbIE MaTepUaIIbI
9K3aMeHa B HOBOM (popme MmpoBepstoT cHOPMUPOBAHHOCTh KOMITJIEKCA YMEHUMN, CBSI3aHHBIX C
MH(POPMALIMOHHO-KOMMYHUKATUBHOH JI€ATEILHOCTHIO, C OJYYSHUEM, aHAIU30M, a TaKKe
MIPUMEHEHNEM SMIIMUPUYECKUX 3HAHUM.

Hean: IIporpamma xypca «IIpakTukym 110 MareMaTHKe» OpUEHTUPOBAHA Ha:

1. IToarotoBUTH O0OYUAIOLIMXCS K cllaue 3K3aMeHa 1o MaTeMatuke B popme OI'D B
COOTBETCTBHUHU C TPeOOBAHUSIMHU, PEABABIIEMbIMA HOBBIMH 00pa30BaTEIbHBIMU CTaHJAPTAMU;
OKa3aHUE VUHJMBUIYAJIbHOW U CUCTEMATUYECKOM MOMOILM AECBATUKIACCHUKY IIPU TOBTOPEHUU
Kypca MaTeMaTHKHU U MOATOTOBKE K 9K3aMEHaM.



2. [IpunoGpeTreHue onpeneIeHHOTO OMbITa PEIICHHS 3a/1a4 Pa3TUYHBIX TUIIOB, TO3BOJISIET
y‘-IeHI/IKy HOJ'Iy‘-II/ITI) ,HOHOJ'IHI/ITGJ'IBHYIO HO}IFOTOBK}’ JJI1 caavyu SK3aMCEHa 110 MaTEMAaTHUKE 3a Kpr
OCHOBHOM HIKOJIEL.

3. [Ipennaraet yyamuMmcs 3HAKOMCTBO C MaTeMaTHKOM Kak ¢ OOIIEKYJIbTYPHOU IEHHOCTHIO,
BBIPa0OTKON MOHUMAHUS MU TOTO, YTO MAaTEMAaTHKA SIBJISIETCS MHCTPYMEHTOM TO3HAHUS
OKpY>KaroIlero Mupa u caMoro ceosl.

4. Pemienne pa3InyHbIX IO CTENIEHU BaXKHOCTH U TPYIHOCTH 3a/ad.
5. OOBbeKTHBHAS HE3aBUCHMAs MIPOIIeTypa OLEHUBAHUS YUEOHBIX TOCTH)KEHUH 00yJatonxcsl.
3amaun:

OcHOBHOM 0COOEHHOCTBIO 3TOTO Kypca SBISETCs 0TpadoTKa 3a/1aHUi 10 BCEM paszesiaM Kypca
MaTeMaTHKH OCHOBHOM IIKOJIBI: apu(pMeTHKE, alredpe, CTATUCTUKE U TEOPUH BEPOSITHOCTEH,
F€OMETPUHU.

1. JlaTh yueHUKY BO3MOXKHOCThH TTPOAHATU3UPOBATH CBOU CITIOCOOHOCTH;
2. Tlomou4b yueHHKY BbIOpaTh IpOQHIb B TaNbHEHIIeM 00y4eHUN B CPEIHEH MIKOIIe.

3. TloBTOpUTH, OOOOIINTH U YTIYOUTH 3HAHUS 110 ANredpe U TeOMETPHH 32 KypC OCHOBHOM
00111e00pa30BaTEILHOMN IITKOJIHI;

4. PacmmpuTh 3HaHUS 110 OTACITBHBIM TeMaM Kypca «Anredpa 5-9 » u «['eomerpus 7-9» ;
5. BripaboTaTh yMeHHUE MOJIb30BaThCSI KOHTPOJIbHO-U3MEPUTENFHBIMU MaTEpUATIaMU.

6. OpueHTaIMs Ha COBEPIICHCTBOBAHKME HABBIKOB MTO3HABATEIILHOMN, OpraHU3allHOHHOMN
JICSITCILHOCTH;

7. KOMHGHC&HI/IH HEAOCTAaTKOB B 06quHI/II/I MAaTEMAaTHKCE.

[TpuHuMNUaIBHBINA TOIX0] K U3ydeHuIo Kypca «I[IpakThkyM 1o MaeMaTuke» COCTOUT B TOM, YTO
Ka)KJI0€ 3aHATHUE, a TAK)KE BCE OHU B 1IEJIOM, HAIIPABJIEHbI HA TO, YTOOBI pa3BUTh UHTEPEC
IIKOJIbHUKOB K MIPEIMETY, MO3HAKOMHUTh X C HOBBIMH UJIESIMU U METO/IaMHU, PACIIUPUTH
npeJcTaBiIeHne 00 H3y4aeMOM B OCHOBHOM Kypce Marepuane. Eciu B u3ydeHun npeaMeToB
€CTECTBEHHOHAYYHOI0 LIMKJIA OYEHb BAYKHOE MECTO 3aHUMAET SKCIIEPUMEHT U UMEHHO B
IpoIiecce KCIEPUMEHTa U 00CYKICHUS er0 OPraHnu3alluy U Pe3yIbTaToB (POPMUPYIOTCS U
pa3BUBAIOTCS] HHTEPECHl YUEHUKA K JAHHOMY MPEAMETY, TO B MaTEMaTUKE SKBUBAJIEHTOM
9KCIIEPUMEHTA SIBIISIETCS pELIEHHE 3a1a4.

BBenércst oTkphITast, 00bEKTUBHASL HE3aBHCUMAs MPOLIEypa OLIEHUBAHUS YUECOHBIX TOCTHKEHHM
00yJaronmxcsi, pe3yabTaThl KOTOPOM OyayT CIIOCOOCTBOBATH OCO3HAHHOMY BHIOODPY
JalbHEHIIIero MyTH MOTy4YeHUs 00pa30BaHus; Pa3BUBAET MBILIUICHHUE U UCCIEA0BATEIbCKUE
3HaHU 00yJaronmXxcs; GopMupyeT 6a3y 0O0MMX YHUBEPCATHHBIX IPHUEMOB H IOIX0I0B K
PELICHHUIO 3a/IaHuil COOTBETCTBYIOIINX TUIIOB.

Kypc npenycmaTprBaeT HOBTOPHOE PACCMOTPEHHE TEOPETHIECKOT0 MaTepuaa o MaTeMaTuKe,
MO3TOMY UMeeT 00JIbIIoe 00111e00pa30BaTEIbHOE 3HAYCHUE, CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHHUS, HAMEUYAET U UCHOJIB3YeT LEIbIil Ps| METAalPeIMETHBIX CBSI3CH U
HAIIPaBJICH B IIEPBYIO OYEPEeb HAa YCTPAHEHHUE «IIPOOEIOBy B 6a30BOI COCTABIAIOIICH
MaTeMaTHKH, CHCTEMAaTU3aIIMI0 3HAHHUI 110 OCHOBHBIM pa3JiesiaM IIKOJIbHOM IPOrpaMMBl.

MeToabl 1 g)OpMLI oﬁyqemm



MeTtos! 1 hopMbI 00YUEHHSI ONIPENIESIOTCS TPeOOBAHUAMU 00YUYEHHUS, C YUETOM
WH/IMBUYAIbHBIX U BO3PACTHBIX OCOOCHHOCTEH YYalXCsl, pa3BUTHS U CAMOPA3BUTHUS
TnYHOCTA. OCHOBHBIMU ITPUOPUTETHI METOMKH MU3yUYEHHUSI Kypca:

- o0y4deHue yepe3 OmbIT U COTPYAHUYECTBO;

- y4eT UHIMBHYaJbHBIX 0COOEHHOCTEH U TOTPEOHOCTEN yUaInuxcs;

- paboTa B MaJIbIX rPyMIax, POJEBbIC UIPbl, TPEHUHTH, BHE 3aHATUN — METOJ IPOEKTOB;

- IMYHOCTHO-/IEATEIBHOCTHBIH 101X0 1 (00IblIIee BHUMAHHE K IMYHOCTH y4allerocs, a He
[EJSIM YYHUTEIsI, PABHOIIPABHOE UX B3aUMO/ICHCTBHE).

Jist paboThl ¢ ydammMucs 0e3yCciiOBHO IPUMEHUMBI Takue (popMbl paboThI, Kak JEKIHS U
CEMMHAp, C UCIIOJIB30BAHUEM UHTEPHET PECYPCOB, BUAEO-YPOKOB. [IoMMMO 3THX TpaguLIMOHHBIX
(dopM peKOMEHAYETCS UCIOIB30BATh TAK)KE JUCKYCCHHU, BBICTYIUICHHUS C KPATKOCPOYHBIMH
nmpoekraMu «Pemenne oqHOM 3a1a4n», COAEPKAIMMU OTYET O BBIIIOJHEHUHM HHIUBUAYaIbHOIO
WJIM TPYNIIOBOIO JOMAIIHETO 33a1aHUs WK C JOKJIAJIaMHU, JOOJHSAIOIMMH JIEKIIUIO YYUTEIIs.
Bo3MoskHBI paznuuHble (OpMBbI TBOPUECKOH pabOThI ydaIuXcsl, KaK HallpuMep, «3alura
pELICHHs», OTUET 10 Pe3yIbTaTaM «IIOUCKOBOI». Takum 00pa3oM, JaHHBIN HJIEKTUBHBIN KypC
BO3MO>KHOCTH IIPOEKTHOM TBOPYECKOM JEATEIBHOCTH y4aIUXCs BO BHEYpOUHOE BpeMs. MTtorom
TaKOM JIeSITeTbHOCTH MOTYT ObITh TBOpUYECKHE paOOTHI: PE3EHTAINH, BUICO JEKIIMU, PUCYHKU U
T.J.

[Ipennaraemslii Kypc sIBISIETCS pa3BUTHEM CUCTEMBI paHee MPUOOPETEHHBIX MPOrPaMMHBIX
3HAHWM, €ro LEJIb — CO3AaTh LEJIOCTHOE MPEICTABICHUE O TEME U 3HAYUTEIIBHO PACILIUPUTD
CIEKTp 3aJ1a4, MOCHUIIBHBIX JUIs ydanuxcs. Bce cBOMCTBa, BXOAsIIKE B KypC, U UX
JI0Ka3aTeIbCTBA HE BBI3OBYT TPYIHOCTH Y YYaIlHUXCs, T.K. HE COIEpKAT IPOMO3AKUX BBIKIA/IOK,
a KaXKJ0€e Mpeplayliee roTOBUT nocueaymouee. [Ipn Hanpasistomen poiay yu4nTems MKOJIbHUKA
MOTYT CaMOCTOSITENILHO C(OPMYIMPOBATH HOBBIE Il HUX CBOMCTBA U Ja)ke 0Ka3aTh ux. Bece
JOJDKHO pacIioyiaraTtb K CaMOCTOSTEIbHOMY IIOMCKY U ITOBBIIIATh HHTEPEC K U3YUEHHUIO
npeamera. [Ipeacrasiss yyamuMces BOSMOKHOCTb OCMBICIIMTB CBOMCTBA U X JOKA3aTebCTBA,
YUUTEIb PA3BUBAET F€OMETPUUECKYIO HHTYULIMIO, €3 KOTOPOH HEMBICIMMO TBOPYECTBO.

Opranuzanus Ha 3aHATHIX JOJDKHA HECKOJIBKO OTJIMYATHCS OT YPOUHOU: YUEHHKY HEOOX0IUMO
JaBaTh BpeMs Ha Pa3MBILUICHNE, YUYUTh PacCcyXaaTh. B Kypce 3amoxkeHa BO3MOXHOCTh
i epeHIpOBaHHOTO 00YUYCHHSI.

Taxum 00pa3om, nporpamma MpUMeHUMa JUI Pa3IUUHbIX TPYII IIKOJbHUKOB, B TOM YHUCIIE, HE
MMEIOLIUX XOpolIeil MoAroToBkU. B 3ToM ciiyuyae, yuutens MOXKeT CyauTh TpeOOBaHUS U
IPEUIOKUTh B KAUeCTBE JOMAIIIHUX 3aJJaHUi CO3/laHHe TBOPUECKUX padoT, IpU 3TOM y JIeTel
pPa3BUBAETCA HHTYUTUBHO-ACCOLIMATUBHOE MBIIIJIEHUE, YTO HECOMHEHHO, ITOMOKET UM IIpU
BbInosiHeHNH 3agaHuii OI'D. OcHOBHast PyHKIMS yUuTeNs B JaHHOM Kypce COCTOMT B
«COIPOBOKJICHUN» YYalIErocs B €ro MO3HABATEIbHOM IEATEIbHOCTH, KOPPEKIIMU PAHEE
IIOJIy4eHHBIX yuamumucs 3YH.

Conepskanye y4e0HOI0 Kvpca:

1.Yucna, yncnoBsle BIpaKeHH, IPOLeHTHl. HaTtypanbHbie yncia. ApupmMeTHuecKue IeicTBus C
HaTypaJbHBIMH YncsiaMu. CBOWCTBA apuMETHUECKHUX JICHCTBHUM. J[eTMMOCTh HaTypabHbBIX
yucen. [enurenu u kpatuelie uncna. [lpusnaku nenumoctu Ha 2, 3, 5, 9, 10. lenenue ¢
octatkoM. [IpocTeie uncna. Pa3noxenue HaTypaJbHOTO YHCIIa Ha TPOCTHIE MHOXKUTEIIH.
Haxoxxneane HOK, HOZl. O6b1kHOBEHHBIE APOOH, ICHCTBUS C OOBIKHOBEHHBIMH JIPOOSIMH.



JlecaTuuHble ApOOH, NEHCTBUS C AECITUIHBIMH JpoOsMu. [IpuMeneHre cBOMCTB s yIIPOIIEeHUs
BbIpakeHMI. ToX1eCcTBEHHO paBHbIE BhIpakeHMs. [IponenTel. Haxoxnenne nponeHToB ot
YHUCJIa U YUCIIA 110 IIPOLICHTY.

2. bykBeHHble BelpaxkeHHs. BoipaxkeHus ¢ nmepeMeHHbIMU. ToxkIecTBeHHBIE TPEOOpPa30BaHUS
BBIPOXKECHHM C IEPEMEHHBIMU. 3HAU€HHUE BBIPAKEHUMN TIPU U3BECTHBIX YHUCIOBBIX JaHHBIX
MEPEMEHHBIX.

3. [IpeobpazoBanne BeipaxeHUH. POPMYIIBI COKPAIIICHHOTO YMHOXEHUS. ParinonanpHbIe TpooH.
OnHounensl 1 MHOTOWIeHbl. CTaHAapTHBIN BUJ OAHOWIeHA, MHOTOWIeHa. Koadduruent
onHowIeHa. CTeneHb OJJHOWIEHA, MHOTOWICHA. [IeCTBHA ¢ OHOWIEHAMH U MHOTO4JIEHAMH.
PaznoxeHne MHOTO4JIeHa Ha MHOKUTENH. POpMyJIbl COKpALIEHHOTO YMHOXeHHs. CriocoObl
pa3IoKeHUs] MHOTOWIEHa Ha MHOXUTeNU. ParrionanbHbie 1po0u U uX cBoiicTBa. JlomycTumblie
3HAYEHUS TIEPEMEHHBIX. TOXIECTBO, TOXKIECTBEHHbIE TPEO0OPa30BAHUS PALTMOHAIBHBIX IPOOCH.
CreneHb ¢ LeIbIM NOKa3aTeaeM U ux cBoiicTBa. KopeHb n-oii CTeneHu, CTENeHb ¢
palMOHAJILHBIM ITI0KA3aTEJIEM U UX CBOMCTBA.

4.YpaBHeHus U HepaBeHCTBA. JInHelHbIEe ypaBHEHUS ¢ OQHON nepeMeHHoU. KopeHb ypaBHEeHHs.
PaBHOCWIIbHBIE ypaBHEHMsI. CHCTEMBI IMHEHHBIX YpaBHEHUH. MeTO bl peleHusl CUCTEM
YpaBHEHMIA: IOJICTAHOBKH, METO/J| CJIOKEeHMs, Tpaduueckuii Meto. KBagpaTHble ypaBHEHUS.
Henonnoe kBagparHoe ypaBHenue. Teopema Buera o kopHsx ypaBHeHus. HepaBeHcTBa ¢ 0qHOU
nepeMeHHOM. CucTeMa HepaBeHCTB. MeTOo/ bl pEIIEHUST HEPABEHCTB U CUCTEM HEPABEHCTB!
METO]l UHTEPBAJIOB, Ipa)UUECKUil METO/.

5. Ilporpeccun: apudmerndeckas U reoMeTpuiecKas YUCIOBbIE MOCIeI0BaTeIbHOCTH. Pa3HOCTh
apudmernyeckoii nporpeccun. ®opmysa n-oro wieHa apudmerndeckoit nporpeccuu. Gopmyna
CYMMBI N WIEHOB apudMeTHuecKoi mporpeccuu. ['eomerprueckas nporpeccus. 3HaMeHaTeIb
reoMeTpuyeckon mporpeccur. opmyiia n-oro wieHa reomerpudeckoi nporpeccun. Popmyna
CYMMBI N WJICHOB reoMeTprueckoi mporpeccuu. Cymma O€CKOHEUHOM reoMeTpruIecKoil
IIPOTrpeccuu.

6.Oyukuun u rpapuku. [lorsrue pynkuuu. @ynkuus u apryment. O0macTb onpeaeaeHus
¢dbyukun. O6nacTh 3HaueHui Gyuaknuu. ['paduk ynkiuu. Hymu Gysakmum. OyHkims,
BO3pacTaollas Ha OTPE3KE.

@Oynk1iws, yobiBaromas Ha orpeske. JIunelnas pyHkuus u ee cBoicTra. I'padux TuHeHOM!
¢bynkun. Yool koaddunrent pynknun. OOpaTHO NpONOpIHHOHATbHAS PYHKINS U €€
cBoiicTBa. KBagparuunas ¢pyHkuus u ee cBoiicTBa. I'paduk kBaaparndHoit pyHkuun. CTeneHHas
¢bynkus. YetHas, HeuetHas GyHKus. CBONCTBA UETHOW M HEUETHOM CTENEHHBIX (PYHKITHM.
I'paduxu creneHHbIX GyHKUMH. UTeHne rpadukoB QyHKIUI.

7. TexkcroBble 3a1aun. TeKCTOBBIE 3a7]aul HA ABMXKEHHE U CIIOCOOBI perieHus. TeKCToBbIe
3aJ]auu Ha BBIYUCIIEHHE 00beMa paboThl U CIOCOOBI MX peleHni. TekcToBbIe 3a1aun Ha
MPOLIEHTHOE COJIEpKAHNE BEILIECTB B CIUIABaX, CMECSIX M PAaCTBOPAX, CIIOCOOBI PELICHNUS .

8. DyIleMEeHThI CTaTUCTUKHU M TeOpHH BeposiTHocTel. CpenHee apudmMeTnueckoe, pa3mMax, MoJa.
MenunaHa, Kak CTaTUCTHUYECKas Xapakrepuctuka. COop U rpynmnupoBKa CTaTUCTHYECKUX
JaHHBIX. MeTOo bl pelieHus KOMOMHATOPHBIX 3a]1a4: epedop BO3MOXKHBIX BAPUAHTOB, IEPEBO
BAPUAHTOB, IPABUWIO 7yMHOXeHUs. [lepecTaHOBKH, pa3MelleHus, coueTanus. HadanbHbie
CBEICHUS U3 TeOpUHU BeposaTHOCTeN. BeposaTHocTh ciyuaitHoro coobitus. ClioskeHne u
YMHOKEHHUE BEPOSTHOCTEM.

9. TpeyronbHuku. BricoTa, MeinaHa, cpeiHss JIMHUS TpeyrolbHUKa. PaBHOOEIpEHHBIN 1
PaBHOCTOPOHHUI



TpeyroibHuKH. [Ipr3Haku paBeHCTBa U 110100Us TPEYTOJIBHUKOB. Pelienre TpeyroabHUKOB.
Cymma yriioB TpeyrosibHuKa. CBOWCTBA MPSIMOYTOJIBHBIX TpeyroiabHUKOB. Teopema I[Tudaropa.
TeopeMa cuHyCOB U KOCUHYCOB. HepaBeHCTBO TpeyronbHUKOB. I101mans TpeyroibHuKa.

10. MuoroyronbHukH. Bunsl MHOTOyronsHuKoB. [lapamnenorpamMm, ero cBoiicTBa v mpu3HaKH.
[Tnomanes napamienorpamma. Pom6, npsiMoyronbHUK, kBaapar. Tpaneuus. CpeaHsis TUHUS
tpaneuuu. [Inomans Tpanenuu. [IpaBuiabHbIe MHOTOYTOJIBHUKH.

11. OxpyxHOCTh. KacaTenbHas K OKpYKHOCTH U €€ CBOMCTBA. LIeHTpaIbHBIN 1 BIIHCAaHHBIN
yribl. OKPY>KHOCTh, ONKUCAHHASI OKOJIO TPEYTroibHUKA. OKPYKHOCTh, BHUCAHHAS! B TPEYTOJIbHHUK.
Jlnmaa okpysxHocTu. [Inomans kpyra.

12. Penienne TpeHUPOBOYHBIX BApUAHTOB M 33JJaHU U3 OTKPBITOro Oanka 3aganuii [ MA-9.

IIporpamma obecneunBaeT JOCTUKEHHE CJIeIYIOUIUX Pe3yIbTATOB OCBOEHUS
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 00111er0 00pa30BaHMA:

JIUYHOCMHblE:

1) chopMHUPOBAaHHOCTH OTBETCTBEHHOT'O OTHOUIEHMSI K YYEHHIO, TOTOBHOCTh U CITIOCOOHOCTH
o0yyaroImuxcs K CaMOPa3BUTHIO U CAaMOOOPa30BaHMIO HA OCHOBE MOTHBAIIMH K OOYUEHUIO U
MO3HAHUIO, BBIOOPY JaibHeHIero oopa3oBanus Ha 6a3e OPUEHTUPOBKHU B Mupe npodeccuit u
npodeCCHOHATIBHBIX MPEANOUYTEHUH, 0CO3HAHHOMY MOCTPOCHUIO WHANBUIYAIbHOM
00pa30BaTeIbHON TPACKTOPUH C YUETOM YCTOMYUBBIX O3HABATEIbHBIX HHTEPECOB;

2) cOpMHPOBAHHOCTH IETTOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

3) chopMUPOBAHHOCTh KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIIEHUU U COTPYIHHUYECTBE CO
CBEpCTHMKAMH, CTapIIUMH U MIIAJIIIUMH, B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HON, Y4eOHO-
HCCIIEA0BATENIBCKOM, TBOPUYECKON U IPYTUX BHJIAX JIEATEIBHOCTH;

4) ymeHue CHO, TOUHO, TPAMOTHO M3JIaraTh CBOM MBICJIM B YCTHON M MHCbMEHHOM peyn,
ITOHMMATb CMBICII IIOCTaBJICHHOM 3a]a4i, BBICTpauBaTh ApIyMEHTALNIO, IPUBOAUTE IPUMEPHI U
KOHTPIPUMEDBI;

5) mpeacTaBiIeHne 0 MaTeMaTHYEeCKON HayKe Kak cepe YeIoBeYeCKOM NesITeNbHOCTH, 00 ATamax
€€ pa3BUTHsA, O €€ 3HAUUMOCTH JIJIs1 Pa3BUTHS IUBUIN3AIINN;

6) KPUTHYHOCTH MBIIJICHUA, YMCHUC PACIIO3HABATDH JIOTHYCCKHN HCKOPPECKTHBIC BBHICKA3bIBAHWA,
OTJIMYAaThb T'HII0TE3Y OT (I)aKTa;

7) KpC€aTHBHOCTHb MBIINIJICHUA, MHUIIMATUBA, HAXOAUYNBOCTh, aAKTUBHOCTE IIPpHU PCIICHUU
anre6pa1/1qec1cnx 3a1a4,

8) yMeHue KOHTPOJIUPOBATH MPOLECC U PE3yNIbTaT YUeOHON MaTeMaTHYeCKOU e TeIbHOCTH;

9) ciocoOHOCTH K IMOLIMOHATILHOMY BOCIPHUSATHIO MaTeMaTUYECKUX 00BEKTOB, 3a/1a4, PelIeHUH,
pacCyKJIeHUN.

Memanpedmemnbte:



1) yMeHHe caMOCTOSTENFHO TNIAHUPOBAThH ABTEPHATUBHBIC MTYTH JOCTHKCHUS LIETICH,
OCO3HAHHO BBIOMpaTh HanboJee A3 (HEKTUBHBIE CIOCOOBI PEIICHHUST yIeOHBIX U TO3HABATEIIBHBIX
3a/1a4;

2) yMeHHE OCYUIECTBIIATH KOHTPOJIb 110 PE3ybTaTy U MO CIIOco0y EHCTBUS Ha YPOBHE
MIPOM3BOJIHLHOTO BHUMAHUS U BHOCHTh HEOOXOIUMBIC KOPPEKTHBHI;

3) yMeHue aficKBaTHO OIICHUBATH MPABUIHBHOCTH HIIM OITUOOYHOCTH BHITIOTHEHUS YIeOHOM
3amauu, €€ O0BEKTUBHYIO TPYJIHOCTh H COOCTBEHHBIE BO3ZMOKHOCTH €€ PEIICHHUS;

4) 0CO3HAHHOE BJIAJICHUE JIOTHICCKUMHU JICUCTBUSMU OTIPEACIICHUS TIOHATHH, 0000IICHHUS,
YCTaHOBJICHHS aHAJIOTHH, KJTacCH(HUKAIIMA Ha OCHOBE CaMOCTOSITEIILHOTO BBIOOpA OCHOBAHHH M
KPUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBS3CH;

5) YMCHUC YCTaAHABJIUBATh IIPUINHHO-CIICACTBCHHBIC CBA3H,; CTPOUTDL JIOTHYCCKOC PACCYIKICHUC,
YMO3aKITKOYCHUC (I/IHI[YKTI/IBHOG, ACAYKTHUBHOC U 110 aHaJ'IOFI/II/I) " BBIBOJBI,

6) yMeHue co3/1aBath, MPUMEHSTH U MTPEoOPa30BLIBATH 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA,
MOJIETIN U CXEMBI JJIs PelIeHUs] Y4eOHbIX U TO3HABaTeNbHBIX 33/1a4;

7) yMeHue OpraHu30BhIBATh YIYEOHOE COTPYAHUYECTBO U COBMECTHYIO JICATEILHOCTh C YUUTEIEM
Y CBEPCTHUKAMHU: OTIPEICNIATh LIEH, pacrpeaeneHue PyHKIMA U poiei y9acTHUKOB,
B3aUMOJICHCTBUE U OOITHE CIIOCOOBI pabOTHI; yMEHHE pad0TaTh B TPYIIE: HAXOIUThH 001IIee
pelIeHre U pa3peniath KOH(MINKTH HA OCHOBE COTJIACOBAHUS TO3HIIMIA U yuéTa HHTEPECOB;
cllymiath napTaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

8) chopMuUpOBaHHOCTH YIeOHOM U OOIIETIONH30BATEILCKONH KOMIIETCHTHOCTH B 00JIaCTH
UCTIOJIb30BaHUs HH)OPMAIIMOHHO-KOMMYHHKAIMOHHBIX TexHojoruid (MKT-kommnereHTHOCTH);

9) nmepBOHAYANIbHBIE TIPEICTABICHHSI 00 UACIX M O METO/IaX MAaTEMAaTHKH KaKk 00 YHUBEPCATTLHOM
SI3bIKE HAYKU U TEXHHUKHU, O CPEACTBE MOJICIUPOBAHUS SBICHUH U ITPOLECCOB;

10) ymeHue BUI€Th MaTEMATHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallul B APYTUX
JTUCIUTUIMHAX, B OKpYKaloLIeH KU3HU;

11) ymMeHne HaxoUTh B Pa3IUYHBIX HCTOUHUKAX WHPOPMALKIO, HEOOXOIUMYIO JJIsl PEIICHUS
MaTeMaTHYeCKUX MpoOieM, U MPeICTaBIATh €€ B MOHITHON (opMe; IPUHUMATh PELICHHE B
YCIIOBUSAX HEMOJIHON M N30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(pOpMAIINY;

12) yMeHne MOHMMATh ¥ UCIOIb30BATh MAaTEMaTHUECKUE CPEJICTBA HATIAHOCTH (PUCYHKH,
YepTEeXKH, CXEMBI U JIp.) Ui WUTIOCTPALMK, HHTEPIIPETALNN, apTyMEHTALUY;

13) yMeHue BBIIBUTaTh TUIOTE3bI IPU PELICHUH YUeOHBIX 3a]1a4 U TOHUMATh HEOOXOIUMOCTb UX
MIPOBEPKU;

14) ymMeHre MPUMEHATh MHIYKTUBHBIE U JICYKTUBHBIE CIIOCOOBI PACCyKACHUH, BUJETH
pa3iIMyHBIE CTPATErUM PELIECHUs 3a1a4;

15) noHumaHue CymHOCTH aNTOPUTMUYECKUX MPEANUCAaHUN U YMEHHUE IeHCTBOBATh B
COOTBETCTBUH C MPEJI0KEHHBIM aJITOPUTMOM;

16) yMeHne caMOCTOSTENbHO CTAaBUTh 1I€ITH, BEIOUPATh M CO3/1aBaTh AJITOPUTMBI JJISl pEIICHUS
y4eOHBIX MaTeMaTHUECKUX MPooIIeMm;

17) YMCHUC INIAHUPOBATHL U OCYHICCTBJIATL ACATCIIbHOCTD, HAIIPABJICHHYIO HA PCHICHUC 3aaaY
HCCIICO0BATCIIBCKOr0 XapaKTepa.

Ilpeomemnuwie(anzeopa):



1) ymenue paboTaTh ¢ MaTEMaTHUYECKUM TEKCTOM (CTPYKTYPUPOBAaHUE, U3BIICUCHHUE
HeoO0XxoauMoi nH(OpMaIK), TOYHO U TPAMOTHO BbIpa)kaTh CBOU MBICIH B YCTHOU U
MIMCbMEHHON PeuH, IPUMEHSS MAaTEMATUUECKYO0 TEPMUHOJIOTHIO U CUMBOJIUKY, UCIIOJIb30BaTh
pa3iINuHbIe A3bIKM MaTEMaTHKU (CIIOBECHBIN, CUMBOJIUYECKHM, rpaduyeckuii), 000CHOBBIBATh
CYXJIEHUsI, TPOBOJIUTH KJIaCCU(UKALIMIO, T0KA3bIBATh MATEMaTHUECKUE YTBEPKICHUS,

2) BnajieHre 0a30BBIM MOHSITUWHBIM alIapaToM: UMETh MPEACTaBICHUE O YHCIIE, BIaJICHIE
CUMBOJILHBIM SI3BIKOM aJIreOpbl, 3HAHUE AIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCHMOCTEH,
(dbopMupOBaHUE IPEICTABICHUN O CTATUCTHUECKUX 3aKOHOMEPHOCTAX B peaJbHOM MHUPE U O
Pa3IMYHBIX CIIOCO0AX MX U3YYCHHUS, 00 0OCOOCHHOCTSIX BBIBOJIOB U MIPOTHO30B, HOCSIIIHX
BEPOSITHOCTHBIN XapaKTep;

3) yMeHue BBINOJIHATH anredpanyeckre mpeodpa3oBaHus pallMOHAIbHBIX BBIPAKEHU,
NPUMEHSTDh UX JUIS PELIeHUs] yueOHBIX; MaTeMaTUYeCKHX 3a/1a4 U 3ajlay, BOSHUKAIOLINX B
CME)KHBIX YUeOHBIX MpEAMETax;

4) yMeHMe 0JIb30BAThCA MaTEMaTHYECKUMHU (DOPMYJIAMU U CAMOCTOSITETIHO COCTABJIATh
(bopMyIIbl 3aBUCUMOCTEN MEKIY BEJIMYMHAMHU Ha OCHOBE 000OIIEHNS YaCTHBIX CIIy4aeB U
9KCIIEPUMEHTA;

5) YMCHHUC pCUIATh JIMHEMHBIEC U KBaJApPAaTHBIC YPABHCHHA U HCPABCHCTBA, d TAKIKC IIPUBOJHUMBIC K
HUM YpaBHCHUS, HCPpaBCHCTBA, CUCTEMEI, IPUMCHATH rpa(bnquKHe MMpEaACTaBICHUA JIA
pCUICHUS U UCCIICIOBAHUS ypaBHeHHﬁ, HCPABCHCTB, CUCTCM; IPUMCHATH IMOJTYYCHHBIC YMCHHUA
AJIg pCIICHUA 3aaa4 U3 MaTEMAaTUKH, CMCKHBIX IIPEAMETOB, IIPAKTUKH

6) oBIaJICHUE CUCTEMON (DYHKIIMOHAIBHBIX IOHATUH, (YHKITHOHATHHBIM SI36IKOM F CHUMBOJIMKOMH,
YMEHHE CTPOUTH rpaduku PyHKITUH, OMMMCHIBATh MX CBOMCTBA, UCIIOJIB30BATh (DYHKIIMOHAILHO-
rpaduyecKue MPEeICTABICHUS I OTIMCAHUS U aHAJIM3a MaTEMAaTHYECKHUX 3a71a9 U peabHBIX
3aBHCHUMOCTEH;

7) oBnajicHHEe OCHOBHBIMHU CITIOCOOAMU TPEACTABICHUS U aHAIM3a CTATUCTUYCCKUX JTAHHBIX;
yYMEHHE pelllaTh 3a7]a49i Ha HaX0XK/IEHUE YACTOThI i BEPOSITHOCTH CITyYalHBIX COOBITHI;

8) YMCHHC IIPUMCHATb HU3YUYCHHBIC IIOHATUA, pE3YJIbTAThI U METOABI ITPHU PCIICHUHU 3a/1a4 U3
PA3JIMYHBIX pas3aCIoB Kypca, B TOM YHCJIC 3aaa4, HC CBOAANIUXCA K HCIIOCPECACTBCHHOMY
MNPUMCHCHNIO U3BCCTHBIX aJITOPUTMOB.

IIpeomemnvie(ceomempusn):

1. oBnasienue 6a30BbIM MOHATUHHBIM aMapaToM 110 OCHOBHBIM Pa3JiellaM COJep KAHUS;
IIpeJICTaBIeHNE 00 OCHOBHBIX M3Y4aeMbIX MOHATHUSX (YHCII0, TeOMETpruYecKas GUrypa) Kak
BaXHEHIINX MaTeMaTHYECKUX MOJEIAX, TO3BOJISIONUX ONUCHIBATh U U3y4aTh peaslbHbIe
IIPOLIECCHI U SIBJICHMUS;

2. YMCHHC pa6OTaTB C TCOMCTPUICCKUM TCKCTOM (aHaJ'II/I3I/Ip0BaTB, H3BJICKATb

HE00X0UMYI0 HH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPAXXaTh CBOU MBICIIH B YCTHON U
MIMCbMEHHOW peun ¢ MPUMEHEHUEM MaTEMaTUYeCKOW TEPMUHOJIIOTMH U CUMBOJIUKH,
UCIIONIb30BATh PA3JIMYHbBIC S3bIKM MAaTEMATUKH, IPOBOJUTH KJIacCU(UKALIUU, JTOTHUECKUE
000CHOBaHUS, TOKA3aTEIHCTBA MATEMAaTHUYECKUX YTBEPIKICHHIA;

3. OBJIaAICHNC HABbIKAMHU YCTHBIX, IMCbMCHHBIX, HHCTPYMCHTAJIbHBIX BBIHHCHCHHﬁ;
4, OBJIAACHUC IT'COMETPUYCCKHUM A3BIKOM, YMCHHUC HCIIOJIBb30BATH €TI0 AJIAA OITMCAHUA

MIPEAMETOB OKPYXKAIOIIEro MUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX MIPEICTABICHUN U



I/I306paBI/ITCJ'ILHBIX YMCHHﬁ, ano6peTeHHe HAaBBIKOB 'COMCTPUICCKUX HOCTpOGHHf/'I;

5. YCBOCHUEC CUCTCMATUYICCKUX 3HaHWUH O IUIOCKUX (bl/ll"yan Hn ux CBOﬁCTBaX, a TaKOKC Ha
Harjiis1iiHoM YpOBHE — O HpOCTCfIHIHX MMPOCTPAHCTBCHHBIX TCJIAX, YMCHUC ITPUMCHATH
CUCTCMATUYCCKUEC 3HAHUA O HUX I PCHICHHA T'COMCTPUUCCKUX U IPAKTUYCCKUX 3a/1aq;

6. yMEeHHE U3MEPATH AJIUHBI OTPE3KOB, BEJIMUHHBI YIJIOB, UCIIOJIB30BATh (hOPMYIIbI IS
HaXOXKJICHUSI IEPUMETPOB F'€OMETPHUECKUX (HUTYD (TPEYTOIbHUKA);

7. YMCHHUC IPUMCHATDb U3YUCHHBIC ITOHATHUA, PE3YJIbTaThbl, MCTObI JJIA PCUICHUA 3a1a4
MPAKTUYCCKOI'0 XapakKTepa 1 3a1a4 U3 CMCKHBIX JUCHUIIINH C UCITIOJIB30BAHUC TIPHU
HGO6XOI[I/IMOCTI/I CIIPABOYHBIX MATCPHUAJIOB, KAJIILKYJIATOPA, KOMIIBIOTEPA.

HﬂaHI/IpyeMBIe PeE3yJbTAaThl U3YICHUSA KYPC a.]'ll"eﬁpbl:

PALIMOHAJIbHBIE UM CJIA

Buinycknux nayuumcs:

1) moHuMaTh 0COOCHHOCTH JACCATUYHON CUCTEMBI CUMCIICHNUS,

2) BIa/IeTh MOHITUSAMH, CBSI3aHHBIMU C JIETUMOCTBIO HATYPAIbHBIX YHCET;

3) BeIpaxarh YUCIIa B SKBUBAJIIEHTHBIX (popMax, BbIOUpasi Hanboee MOIXOISIIYIO B
3aBHCHUMOCTH OT KOHKPETHOI CUTyalluH;

4) CpaBHHUBATHL U YHOPAAOUUBATH PALIMOHAJIBHBIC YHUCIIA,

5) BBINOJHATH BBIUMCIIEHUS C PALIMOHATIBHBIMM YHCIAaMH, COYETasi yCTHbIC M TUCbMEHHBIE
MIPUEMBI BBIYUCIICHUH, IPUMEHSTh KaJIbKYJIATOP;

6) HCIOJIB30BATh IMMOHATHUA U YMCHUS, CBA3AHHBIC C IIPONMOPIHUOHAJIIBHOCTBIO BCJIIMYHH,
IMPOLCHTAMH B XOA€ PCHICHUA MAaTEMAaTUYCCKUX 3a/1a4 U 3a71a4 U3 CMCKHBIX IMTPEAMCETOB,
BBIITOJHATH HCCIIOKHBIC IPAKTUYCCKHUC paCLIéTLI.

Buinycknux nomyuum 603mMOiCHOCHb.
1) mO3HAKOMUTHCS C MO3UIIMOHHBIMH CUCTEMaMH CUMCIIEHUS OCHOBAHUAMHU, OTIUYHBIMH OT 10;
2) yrayOuTh U pa3BUTh NPEJICTABICHNS O HATYPaJbHBIX YHCIaX U CBOWCTBAX JI€JIMMOCTH;

3) Hay4UTHCS UCIIOIB30BATh MPUEMBI, PAIIHOHAIM3UPYIOIINE BEIYUCICHHS, TPUOOpECTH
MPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHUS, BEIOMPAs MOIXOSAIMINN 1 CUTYalllu CI0CO00.

JIEMCTBUTEJILHBIE YHCJIA

Buinycknux nayuumces:

1) ucnonp30BaTh HauaIbHBIC MPEICTABICHUS O MHOXKECTBE JICHCTBUTENBHBIX YHCET;
2) BIIafIeTh MOHATHEM KBAJPATHOTO KOPHS, TIPUMEHSThH €r0 BEIYMCICHUSIX.
Buinyckuux nonyuum 6o3modrcnocms:

1) pa3BUTH IpeCTaBICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAIbHBIX 10 JEHCTBUTEIBHBIX
YUCETT; O POJI BHIUYMCICHHUIN B YEJIOBEYECKOM MPAKTHUKE;



2) pa3BUTh U YIIIyOUTh 3HAHUS O IECATUYHOMN 3aNUCH JIEHCTBUTEIBHBIX YHCET (MIEPUOTUIECCKIE
1 HETMEPUOINYECKHE Tpoon).

N3MEPEHU A, ITPUBJIMXKEHU S, OHEHKHA
Buinyckuux nayuumces:

1. Wcmonb30BaTh B X04€ PCUICHUA 3a1ad 2JICMCHTAPHBIC ITPCACTABICHUA, CBA3AHHBIC C
HpI/I6JII/I)KéHHI>IMI/I 3HAYCHHUAMU BCIINYHMH.

Bbll’lyCKHuK noydunt 603MOAHCHOCNIb.

1) MOHATH, YTO YHCIIOBBIC TAaHHBIE, KOTOPBIE UCTIONB3YIOTCS IS XapaKTEPUCTUKU OOBEKTOB
OKPY’KaIOIIEro MUPA, SBIISIOTCS MPEHUMYIIECTBEHHO MPUOIMKEHHBIMHE, YTO T10 3aIHCH
NpUOTKEHHBIX 3HAYEHHH, CO/IepKAIIUXCS B MH()OPMAIIMOHHBIX UCTOYHUKAX, MOXHO CYJIUTh O
MOTPEIIHOCTH PUOTMKEHUS;

2) MOHATH, YTO MOTrPCIIHOCTL PE3yJIbTaTa BBIYHCIICHUM JOJIKHa OBITh conusmMepuma €
MOrp€ITHOCTBIO UCXOJHBIX JaHHBIX.

AJITEBPAMYECKUE BbIPAYKEHU A
Buinyckuux nayuumces:

1) BnageTh NOHATUAMM «TOXKJIECTBO», «TOKIECTBEHHOE Pe0o0pa3oBaHUe», peliaTh 3a/1a4H,
cojiepkaiire OyKBeHHBIC JaHHBIC; padoTaTh ¢ (OPMyIaMHU;

2) BBINIOJHATH NPe0Opa30BaHUs BRIPAXKEHUH, COEPKALINX CTETIEHH C LEJIBIMU TTOKA3aTeIsIMUA U
KBaJpaTHbBIC KOPHH;

3) BBIMIOJTHATH TOXKAECTBEHHBIE MMPEOOPA30BAHUS PALIMOHAIBHBIX BRIPAXKEHUI HA OCHOBE MPABUIT
JeWCTBUI HaJl MHOTOWIEHAMH U aJIreOpandecKuMu Apo0simMu;

4) BBIOJHATH Pa3Io’KEHNUE MHOTOWICHOB HA MHOXKHUTEIH.
Buinycknux nonyuum 603mMoxucHOCHb:

1) Hay4YUTHCS BBIOJIHATH MHOTOLIATOBBIE TPE0OpPA30BaHUs PALIMOHATBHBIX BBIPaKEHUH,
MPUMEHSISI ITUPOKUNA HAOOP cr1oco0OB U MPUEMOB;

2) NpUMEHSTH TOKJECTBEHHbIE IPEOOPA30BaHus I PEILICHUS 3aad U3 pa3IMuHbIX Pa3/IeoB
Kypca (Hanpumep, A7l HaX0XIeHHUs] HAnOOJIbIIIEr0/HauMEHbILIET0 3HAUYCHUSI BBIPAXKECHU ).

YPABHEHUAA
Buinycknux nayuumes:

1) perate OCHOBHBIE BU/IbI PALIMOHAIBHBIX YPABHEHUH C OJTHON MEPEMEHHOM, CUCTEMBI JIBYX
YpaBHEHUH C ABYMs [IE€PEMEHHBIMU;

2) NOHMMATh ypaBHEHUE KaK Ba)KHEHIIIYI0O MaTEMaTHUECKYIO0 MOJIENb JIJIsl OTIMCAHUS U U3yUYEHUS
pa3sHOOOpa3HbIX peajbHbIX CUTyallUi, peliaTh TEKCTOBBIE 33/1a4M alreOpanyeckuM METOI0M;

3) mpuMeHATh rpadudecKre MPEACTABICHUS I UCCIEA0OBaHUS ypaBHEHUH, UCCIICIOBAHUS U
pELIEHUs] CUCTEM YPABHEHUU C IBYMS IEPEMEHHBIMM.

Bbll’lyCKHuK NOJIYHUm 603MONCHOCMDb.



4) oBnasieTh CrieUATbHBIMU PUEMAMU PEIICHUS] YPABHEHUH U CUCTEM ypaBHEHUH; YBEPEHHO
MIPUMEHATD alllapar ypaBHEHUH AJIs peleHus] pa3HOOOpa3HbIX 3aJ]a4 U3 MaTeMaTHKH, CMEKHBIX
MIPEIMETOB, TPAKTHUKH;

5) npuMeHsTh TpaduUecKre MPeACTaBICHHS ISl HCCIeIOBaHMs YPAaBHEHUH, CHCTEM ypaBHEHHH,
cojiepKanix OyKBEeHHBIE KOI(D(UITHECHTHI.

HEPABEHCTBA
Buinycknux nayuumcsa:

1) IIOHUMAThb U IMMPUMCEHATHE TCPMHUHOJIOTUIO U CUMBOJIMKY, CB3aHHBIC C OTHOIICHUEM
HCPAaBCHCTBA, CBOMCTBA YHCIOBBIX HCPABCHCTB,

2) pemiaTh JIMHEHHBIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; PellaTh KBaJpaTHBIC
HEPAaBEHCTBA C OMOPOH Ha rpaduuecKue MpeICTaBICHHUS,

3) NPUMCHATD allrapaTt HCPABCHCTB JIA pCHICHUA 3a/1a4 U3 PA3JIMIHBIX Pa3CJIOB KypcCa.

Bbll’lyCKHuK nOJIy4unt 603MOHCHOCNIb HAYUYUMbCAL!

1) pa3HOOOpa3HBIM NpUEMaM J10Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmapar
HEpPaBEHCTB IS PELIeHUs Pa3HOOOPa3HbIX MaTeMaTHUECKUX 3ajay U 3a]1a4 U3 CMEKHBIX
IIPEIMETOB, IPAKTUKU;

2) npuMeHsTh rpaduuecKue MpeICTaBICHUs ISl HCCIIEI0BAaHUS HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJIePKalINX OYKBEHHbIE KOA(PPUIIUCHTHI.

OCHOBHBIE IMTOHATHUA. YNCIIOBBIE @ YHKIIUU
Buinyckuux nayuumces:

1) moHUMATh W UCTIONH30BaTh (PYHKIIMOHAIBHBIE TIOHSATHUS U SI3bIK (TEPMHUHBI, CAMBOJIUYCCKHE
0003HaueHUs);

2) ctpouTh TpadUKH JIEMEHTAPHBIX (PYHKITHI; CCIIEI0BAaTh CBOMCTBA YHCIOBBIX (DYHKITHI Ha
OCHOBE M3yUYE€HHUs OBEICHUS UX IPa(pUKOB;

3) noHMMaTh GYHKLHIO KaK BaKHEHUIIYI0 MAaTEMaTHYECKYIO MOJIENb Ul ONMCaHMS ITPOLIECCOB U
SIBJIGHUH OKPY>KAIOILEro MUpPa, IPUMEHATh (PYHKINOHAIBHBIN A3BIK JIJIs1 ONTUCAHUS U
HCCIIEIOBAaHMSI 3aBUCUMOCTEN MeX 1y (PU3MUECKUMH BETMUMHAMU.

Bbll’lyCKHuK nOJIy4un 603MOHCHOCNb HAYUYUMbCA.!

1) mpoBOAMTE UCCTIEIOBaHMS, CBI3aHHBIE C N3yUYEHHEM CBOMCTB (D)YHKIIWH, B TOM YHCIIE C
HCIOJIb30BaHUEM KOMIIbIOTEPA; Ha OCHOBE Ipa()MKOB M3YUEHHBIX (YHKLUN CTPOUTH OoJiee
CIIO’KHBIE TpaUKH (KyCOYHO-3a/IaHHBIE, C «BBIKOJIOTHIMUY» TOYKAMH H T. IL.);

2) UCTI0JIb30BaTh (PYHKIIMOHAIBHBIE TIPECTABICHUS U CBOMCTBA (DYHKIIHMIA ISl pEIIeHUs
MaTEeMaTHYECKUX 3a1a4 U3 PA3IMYHBIX Pa3lIeNoB Kypca.



UMCJIOBBIE ITOCJIEAOBATEJIBHOCTHU
Buinycknux nayuumcsa:

1) IIOHUMATh U UCIIOJIb30BATh SI3bIK HOCHeJIOBaTeHBHOCTCﬁ (TepMI/IHI)I, CUMBOJIMYCCKUEC
0003HAYCHNUSA);

2) npuUMeHATb (GOpPMYJIbI, CBSI3aHHBIE C ApUPMETUUECKOIN U TeOMETPUUECKOM MPOTPECCUSIMHU, U
anmnapart, cOpMUPOBAaHHBIN ITPU U3YUEHHUH IPYTHX Pa3/AeioB Kypca, K pelIeHHIO 331a4, B TOM
YHUCJIE C KOHTEKCTOM M3 PEAIbHON KU3HH.

BblnyCKHZ/lK noJIydunt 603MOHCHOCNTb HAYUYUMbCAL!

1) pemate KOMOMHMPOBAHHBIE 337a4¥ C IPUMEHEHHEM (OPMYJI N-TO WieHa U CYMMBI IEPBBIX N
YJIEHOB apu(PMETUUYECKON U T€OMETPUUYECKON NMPOrpeccuit, MpUMEHss TP 3TOM arnapar
YPaBHEHUH U HEPABEHCTB;

2) MOHUMATh APUPMETHUECKYIO U TEOMETPUUECKYIO MMPOTrpeccuu Kak GyHKIIMH HATypaIbHOTO
apryMeHTa; CBSA3bIBATh apU()METHUECKYIO MMPOTPECCHIO C JIMHEHHBIM POCTOM, T€OMETPUUYECKYIO
— C OKCIIOHEHIIUAJILHBIM POCTOM.

OIIMCATEJIbBHAA CTATUCTUKA
Buinycknux nayuumes ucnonvzosams npocmeuiuiue cnocoowvl
npeocmasieHuss U aHaiu3a Cmamucmu4eckux OaHHbIX.

BbInycKHHUK TOTYyYUT BO3MOXKHOCTh MTPUOOPECTH MIEpBOHAYATIBHBIN OMBIT OpraHu3aluu coopa
JAHHBIX TPH MPOBEJCHUHU OITPOca OOIECTBEHHOT'O MHEHHUS, OCYIIIECTBIIATh UX aHAIIN3,
MIPEJICTaBIIATh Pe3yJbTaThl OIpOca B BUAE TaOJIHUIIbI, THArpaMMBbl.

CJIVUAVHBIE COBBITUS U BEPOSITHOCTD
Buinycknux nayuumcs HaXOAUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTD CIIy4aifHOT'O COOBITHSL.

Buinyckuux nonyuum BO3MOXHOCTh TPUOOPECTH OMBIT IPOBEJCHHSI CTy4alHBIX YKCIIEPUMEHTOB,
B TOM YHCJIE€ C TOMOIIIbI0 KOMIIBIOTEPHOTO MOJICIIMPOBAHMS, MHTEPIPETALIMH X PE3YJIHTATOB.

KOMBUHATOPUKA

Buvinyckuux nayuumcs pemath KOMOMHATOPHBIC 33/1a49M HA HAXOXKICHHUE YKCIIa O0BEKTOB HITU
KOMOWHAIIU.

Boinycknuk noxyuum 603MOoHCHOCHb HAYUUMbBCS HEKOMOPLIM CHeYUATbHbIM NPUEMAM PeUleHUs]
KOMOUHAMOPHBIX 3a0a.

IInanupyemble pe3y/bTaThl H3yYeHHUSI Kypca reOMeTpHu:

«Harnsanas reomerpus»

BblnyCKHI/lK Haywumcs:



pacro3HaBaTh HAa YEPTEKAX, PUCYHKAX, MOJEIIAX U B OKPYKAIOLIEM MUPE ILUIOCKUE U
IIPOCTPAHCTBEHHBIE FeOMETpUUECKUEe (QUTYPHI ;

pacrno3HaBaTh BHU/IbI YIJIOB, BU/IbI TPEYTOJBbHUKOB, BUbl YETHIPEXYTOJbHUKOB;
OIIPEIENIATH TI0 YepTexy Urypsl e€ mapamerpsl (JUIMHA OTpe3Ka, TpalycHas Mepa yria,
3JIEMEHTHI TPEYTOJIbHUKA, IEPUMETP TPEYTOJIbHUKA U T.1.);

pacrmo3HaBaTh pa3BEepPTKU Ky0a, IPsIMOYTOJILHOTO MapajuieJenunea, MpaBuIbHON
MUPAMHUJIBL, WIHHIPA U KOHYCAa;

ROJYUUM 803MONCHOCHIb UCNOIb308AMb NPUOOPEMEeHHble 3HAHUS U YMEHUS. 8 NPAKMUYeCKOl
oessmenbHOCIMU U NOECEOHESHOU HCUZHU TS

yIayOJIeHUs U Pa3BUTHS MPEACTaBICHUH O TUIOCKUX M MMPOCTPAHCTBEHHBIX
reoMeTprueCcKuX (hUrypax (Touka, mpsiMasi, OTpe30K, JIyd, YroJ, TPEyroJbHHK,
OKPY’KHOCTB, I1ap, cdepa, mapauiesenumne]], mpusma u ap.);

MPUMCHCHUSA TTOHATUA PA3BCPTKU AJIA BBIMIOJITHCHUA MPAKTUYCCKUX PACUCTOB.

BBIYUCIIATH 00BbEMBI IPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (DUTYD, COCTABICHHBIX U3
IPSMOYTOJIBHOTO NapajuleIenuiesa.

«[eomerpuueckrne GUTYPBD)

HAy4wumcs:

IMOJIB30BATLCA A3BIKOM I'COMCTPUHN AJIA OITMCAHUA IMPCAMCTOB OKPYKAKOIICTO MUpPa U UX
B3aMMHOT'O PaCIIOJIOKCHUA,

pacro3HaBaTh U M300pa)xkaTh Ha YEPTEKAX U PUCYHKAX TeoMeTpudeckre (GUrypsl 1 ux
KOH(UTYypaIuy;

HAXOJUTh 3HAYCHHS JUIMH JTUHEWHBIX 3JIEMEHTOB (DUTYDP U MX OTHOUICHUS, TPATyCHYIO
Mepy yrioB oT 0 1o 180 rpagycoB, IpuMeHsIsl OTIPEACIICHUS, CBOMCTBA U MPU3HAKHU
¢buryp u ux 3J1eMeHTOB, OTHOIICHUs QUTYp (paBEHCTBO, CPaBHEHUE, MO100ueE,
CUMMETPHIO, TOBOPOT, MapaliebHbIN MepeHocC);

pelaTh 3aJa4u Ha J0Ka3aTeIbCTBO, ONMUPAsCh HA U3yUEeHHbIE CBOMCTBA QUTYp U
OTHOILIEHUI MEXy HUIMU U IPUMEHSS1 U3yUEHHbIE METO/BI 10Ka3aTEIbCTB;

peuiaTb HpOCTCfIH.IHC 3a/lavu Ha IIOCTPOCHUC, TPUMCHAA OCHOBHBIC aJITOPUTMbI
MOCTPOCHUA C TIOMOIIBIO MUPKYJIA U JII/IHGI\/JIKI/I;

peuaTtb HpOCTGfIHlPIG IJIAHUMCTPUYCCKUC 3a1a4YU B IIPOCTPAHCTBC,

ROJYUUM 803MONCHOCHIb UCNOIL308AMb NPUOOPEMEeHHble 3HAHUS U YMEHUS. 8 NPAKMUYeCKOl
oessmenbHOCIMU U NOECEOHESHOU HCUZHU TS

OBJIAJICHUS METOJJaMU PEIICHMS 33]]a4 Ha BBIYMCIICHUS U J0KA3aTeIbCTBA: METOJOM OT
MIPOTUBHOTO, METOJIOM TIOJIOOMSI, METOJIOM TIepeOopa BapUaHTOB, METOJOM
F€OMETPUUYECKUX MECT TOUEK;

MPUOOPETEHUS OTBITa MPUMEHEHHUS alIreOpandecKoro U TPUTOHOMETPHUECKOTO armapara
Y UJIeW IBUKEHUS MPU PEIICHUH T€OMETPUUECKHUX 3a/aY;

OBJIaJICHHUA Tpa,Z[I/ILIHOHHOI>'I cxeMoi peUICHUSA 3a/la4 Ha TOCTPOCHUC C ITOMOIIBIO MUPKYJIA
W JIMHEHKU: AHAJIN3, MOCTPOCHHUE, TOKA3aTCIIbCTBO U UCCIICAOBAHNC,

HAy4YUTCd p€lIaTh 3aJa4u Ha IOCTPOCHUE METOAO0M HOI[OGI/ISI n MCTOAOM



¢ TCOMCTPUUCCKOTIO MCCTAa TOUCK;,

b HpI/IO6peTCHI/I5{ OIIBITA UCCICAOBAaHUA CBOMCTB IIAHUMETPUICCKUX (1)I/Il"yp C ITIOMOIIBIO
KOMITIBIOTCPHBIX NPOTpaMM.

«H3MepeHne TeOMEeTPUIECKUX BEIMINHY

Hayyumcs.

e  HCIOJb30BaTh CBOMCTBA M3MEPEHUS JJIUH, IJIOLIAAEH U YIJIOB MPH PEIICHNH 3a]1a4 Ha
HaXO0XJIEHNE JJIMHBI OTpe3Ka, JUIMHBI OKPY>KHOCTH, JUIMHBI 1IyTH OKPYKHOCTH, TpajlyCHON
MepBhl yIia;

*  BBIYUCIIATH IUIOLIAJAN TPEYTOJIbHUKOB, IPSMOYTOJIBHUKOB, IapAJIJIEIOrPAMMOB,

e Tpaneuui, KpyroB U CEKTOPOB;

*  BBIYHCIITH IEPUMETPBI TPEYTOJIbHUKOB;

*  pelmaTh 33Ja4u Ha TOKA3aTeNbCTBO C UCIONIb30BAHUEM NIPU3HAKOB PABECHCTBA

*  TPEYTrOJBHUKOB M MPU3HAKOB MapaLIeIIbHOCTH MPSAMBIX, (hOpMyJI MIiomiaaeit gpuryp;

e pelaTh NPaKTUYECKUE 3a7aul, CBA3aHHbIE HAXOKIECHUEM I€OMETPUUECKUX BEIHUNH
(ucronb3yst MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPECTBA);

e  pemiaTh 33/1a4M Ha JIOKA3aTEeIbCTBA C UCIIOJIb30BaHHEM (HOPMYIT JUTHHBI OKPYKHOCTH U
JUTMHBI TyTH OKPYKHOCTH, POpMYyI MIomazaeil puryp, HoayqyuT BO3MOKHOCTD
HCII0JIb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUUYECKOM 1€ATEIbHOCTH U
MOBCETHEBHOM JKU3HU IS

*  BBIYMCIICHUS TPAJYCHBIX MEP YIJIOB TPEYTOJIBHUKA U IEPUMETPOB TPEYTOJIBHUKOB;

e BBIYMCIITH IUIOMAAH (PUTYp, COCTABICHHBIX U3 JIBYX WM 00Jiee PSIMOYTOJIEHUKOB,
napauieIorpaMMOB, TPEYTOIBHUKOB, KpyTa U CEKTOPa;

° BBIYUCJIATH IUIOIMIAANW MHOT'OYT'OJIBHUKOB UCIIOJIb3Ys OTHOLICHUS U
PaBHOCOCTABJICHHOCTH;,

b HpI/IO6peTeHI/IH OIIbITa IPUMCHCHUA anre6paﬂqecxoro U TPUTOHOMETPHUYCCKOI'O aIlrapara
n I/IIIGI;'I JABWOKCHUS IPU PCIICHUHN 3a1a4 Ha BBIYMCIICHHUC.

« KoopanHatsi»
Buinycknux nayuumes:

b BBIYUCJIATE JJIMHY OTPE3Ka IO KOOpAWMHATAM €TI0 KOHIIOB,; BBIYHUCIATE KOOPAWHATHI
CCPCAUHBI OTPC3KaA,

*  HCIIOJIb30BaTh KOOPAMHATHBIN METOJ ISl U3y4YEHUS] CBOMCTB MPSIMBIX U
OKPY’KHOCTEM.
Buinycknux nonyuum 603modcHocmy:

e OBJIAJIETh KOOPJAMHATHBIM METOJIOM PEIICHHUS 3a/1a4 Ha BBIYUCICHUE U
JI0Ka3aTeJIbCTBO

° HpI/IO6peCTI/I OIIBIT UCITOJIB30BAHUA KOMIIBIOTCPHBIX ITPOTrpaMM IJId aHAJIM3a
YAaCTHBIX CIIy4aeB B3aUMHOT'O PACIOJIOKEHUSI OKPYKHOCTEH U MPSIMBIX;

b HpHOGpCCTI/I OIIBIT BBITIOJIHCHUS IIPOCKTOB HA TCMY « HpI/IMCHeHI/Ie



KOOPpAUHATHOTO METO/Jla ITPpU PCIICHHUHU 3aaY4 Ha BbIYUCICHUC U

JOKa3aTCIbCTBO».

« Bexrops»
Buinycknux nayuumces:

*  OIEPUPOBATH C BEKTOPAMM; HAXOAUTH CYMMY U Pa3HOCTH ABYX BEKTOPOB, 3aIaHHBIX
r€OMETPUYECKH, HAXOIUTh BEKTOP, PaBHBIN IPOU3BEACHUIO 3aIaHHOI0 BEKTOpA Ha
YUCTO;

b HaxXOJuTh JJIs1 BEKTOPOB, 3a/IaHHBIX KOOpAWHATAMU: JJIMHY BCKTOPA, KOOPJANHATBEI CYMMBbI
Pa3HOCTHU ABYX U Ooiee BCKTOPOB, KOOPAWHATHI MTPOU3BCACHUA BCKTOPOB HA YHCJIO,
IMPUMCHSA ITPH HGO6X0}II/IMOCTI/I CO‘—ICT&TCJ’IBHBII\/'I, HepeMeCTHTeHBHBIfI n
pacnpe;[enHTeanLIﬁ 3aKOHbI,

¢  BBIYUCIIATDH CKAJLIPHOC NPOU3BCACHUC BEKTOPOB, HAXOJAUTDH YI'OJI MCIKAY BCKTOPaAMU,
YCTaHaBJIMBATh NCPHCHANKYIIAPHOCTD NPAMBIX.

BblnyCKHuK noydunt 603MOAHCHOCNIb.
b OBJIAACTb BEKTOPHBIM MCTOAOM I PCHICHHA 3a/1a4 Ha BBIYUCIICHUC U
J0Ka3aTcIbCTBO,

e TIPHUOOPECTH OIBIT BHIIOJHEHHS IPOEKTOB Ha TeMy « [IpuMeHeHre BEKTOPHOTO METo/1a
[P PELLIEHUN 3a/1a4 Ha BBIYKUCIICHUE U JOKA3aTEIbCTBOY.



KanennapHo — remaTudeckoe IJIaHUPOBaHUE KYpca BHEYPOUYHOI 1eATeJIbHOCTH

Ne Tewma 3anATHA JlaTa npoBeieHus
n/n
TUTaH (bakr

1 JlelicTBUA ¢ pallMOHAIBHBIMU yuciaaMu. CTaHJApTHBIN BU]I YKCTIA. 06.09.23
N3mepenne oTpe3koB U yriioB. CMEXHbBIE U BEPTUKAIbHbBIE YTIIbI.

2 HevictBurensHblie uncna. KBaapatueiii kopeHs. MppanmoHaibHbie 20.09.23
yucia. TpeyroasHuk. [Ipu3Haku paBeHCTBa TPEYTrOJIbHUKOB.

3 EauHuIer usmepeHust JIMHbL, TUTOIaan, 00beMa, MacChl, BDEMEHH, 04.10.23
CKOPOCTH. 3aBUCUMOCTb MEX/ly BEJIMYMHAMH.
[Tponopuuu. IlapannensHbie npsMebIe.

4 Paznoxxenue MHOrowieHa Ha MHOXUTENU. DOpMyIIbI 25.10.23
COKpAILLEHHOI0 YMHOXeHUS. [IpIMOYyrospHbIe TPEYrOJIbHUKH.
CooTHoOUIEHUs B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

5 ToxnectBo. [IpeoOpazoBanue Toxaects. [lapannenorpamm, 08.11.23
CBOWCTBA M MIPU3HAKH.

6 Anrebpanueckas 1po0b. JlelcTBus ¢ anreOpandecKuMu 29.11.23
npoosimu. [IpsmoyronsHUK. PoM6. KBanpar.

7 [TpeoOpa3oBanus anredpandeckux BbIpaXKeHUH. MHOTOyTOJIbHUKH. 13.12.23
Cymma yrios. [lepumerp.

8 Bripakenue nepemMeHHol u3 popmyisl. Tpanerus. 27.12.23

9 CBolicTBa CTENEHH ¢ LeNIbIM MoKa3zareneM. [Ipu3naku nogodus 17.01.24
TPEYTOJIbHUKOB.

10 JIunelinblie ¥ KBaJpaTHbIE YPABHEHUA. YTIIBI U OTPE3KH, 31.01.24




CBSI3aHHBIE C OKPYKHOCTBIO

11 VYpaBHenus ¢ MoayneM. OKpy>KHOCTb BIIMCAHHAs U ONKCaHHas. 14.02.24

12 Cucremsl ypaBHeHui. [Inomanpe TpeyronbHuka, 06.03.24
YEeTBIPEXYTOJIbHUKA.

13 Perienne TeKCTOBBIX 337124 C TOMOIIBIO YPABHEHUN U CUCTEM 20.03.24

ypaBHeHUH. Pemenue 3a1a4 Ha CMECH, pacTBOPBI U CILIABBI.

14 Pemenue TpeyroiasuukoB. HepaBeHnctBa. JInHeiiHble u 03.04.24
KBaJpaTHble. MeTOI MHTEPBaJOB.

15 Cucremsl HepaBeHCTB. [Inomanp kpyra, cekropa. JnuHa 24.04.22
OKpY>KHOCTH, JTyTH.

16 ®ynkunu u ux rpaduku. [Iporpeccun. 08.05.24
17 KomOunaropuka. BeposiTHOCTB. 22.05.24
1. MporpammMHo-neaarormyeckue cpeacTBa, peanvsyemMbie C MOMOLLbLIO KOMMbIOTepa.
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. CD «1C: Penetutop. MatemaTuka».
. CD «Ypokun reomeTtpun. 7—9 knaccei» (B 2 4.).

. CD «["'eomeTpusa He ans oTnu4HukoB» (HUWN sKkoOHOMUKM aBUaLMOHHON NPOMBILLIIEHHOCTH).

CD «MatemaTtuka. 5—11 knaccel. [MpakTukym».

. CD «1C: ObpasoBaternbHas konnekuus. MNnaHnmetpus. 7—9 kny».

CD «bonbluas ANEeKTPOHHaA AeTCKaa 3HUMKnoneana no mateMaTtuke».

. CD «[dnHamun4yeckas reomeTpus. 8 knaccy.
. UndpoBbie obpasoBaTensHbie pecypcbl (LLOP) ans noanepXkn NOAroToBKMY LUKONTbHUKOB.

. MHTepHeT-noptan Bcepoccuiickon onuMmnmans! WKOMNbHUKOB. — Pexxum goctyna : http://www.rusolymp.ru




. Bcepoccuinickne gnctaHUnoHHbIE 3BpUCTUYECKME ONMMIMaabl No Matematuke. — Pexxum goctyna : hitp://www.eidos.ru/olymp/mathem/index.htm
. MHdopmaumoHHo-nonckoBas cuctema «3agadny. — Pexxum goctyna : http://zadachi.mccme.ru/easy

. 3agaun: nHpopmaumMoHHo-NoncKoBasi cuctema 3agad no marematuke. — Pexxnm goctyna : http://zadachi.mccme.ru

. KoHKypcHble 3agaum no MaTemMaTuke: CnpaBoOYHUK N MeToabl pelleHus. — Pexxum goctyna : http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

. MaTepuans! (nonHble TEKCTbI) CBOBOAHO pacnpocTpaHseMbIX KHUM N0 MaTemaTtuke. — Pexxum goctyna : http://www.mccme.ru/free-books

. MatemaTtuka gns noctynarowmx B By3bl. — Pexxum goctyna : http://www.matematika.agava.ru

. BbInyckHble 1 BCTYNUTENbHLIE 3K3aMeHbl N0 MaTeMaTuke : BapuaHTbl, MeToauka. — Pexxnm goctyna : http://www.mathnet.spb.ru

© 0 N O O »h WO DN

. OnumnuagHele 3agayvm no matematuke : 6asa aaHHbIX. — Pexum pgoctyna : hitp://zaba.ru

10. MockoBckue matematmyeckne onumnuagbl. — Pexxum goctyna : http://www.mccme.ru/olympiads/mmo

11. BupTyanbHas LIKona tHoro matematuka. — Pexum goctyna : http://math.ournet.md/indexr.htm

12. bubnuoTteka aneKTpoHHbIX y4ebHbIX nocobun no matematuke. — Pexxum goctyna : http://mschool.kubsu.ru
13. O6bpasoBaTenbHbIi nopTan «Mup anrebpbi». — Pexxum goctyna : http://www.algmir.org/index.html

14. Cnosapu BC3 pasnuyHbIX aBTOpOB. — Pexxum goctyna : http://slovari.yandex.ru

15. OTI04bI, BbINOSTHEHHbIE C UCMOJTb30BAHMEM COBPEMEHHON KOMMbloTepHoW 3D-rpadumku, yBriekaTtenbHO U MHTEPECHO paccKasbiBatoLMe O MatemMaTuke 1
ee npunoxeHusax. — Pexxum goctyna : http://www.etudes.ru

16. 3ao4Hasa umamnko-maTemaTmyeckas wkona. — Pexum goctyna : http://ido.tsu.ru/schools/physmat/index.php

17. MuHuctepcTBo obpasoBarus PO. — Pexxum goctyna : http://www.ed.gov.ru; http://www.edu.ru

18. TectuposaHue on-line. 5-11 knaccel. — Pexxum goctyna : http://www.kokch.kts.ru/cdo

19. ApxuB y4eBHbIx nporpaMmm nHopmaLmoHHoro obpasoBaTteneHoro noptana «RusEdul». — Pexum pgoctyna : hitp://www.rusedu.ru
20. Cantbl 3HUMKNnoneamn. — Pexxum goctyna : http://www.rubricon.ru; http://www.encyclopedia.ru

21. Bca anemeHTapHaa matemaTuka. — Pexxum goctyna : http://www.bymath.net

22. EI'D no matemaTuke. — Pexknm goctyna : http://uztest.ru

23.www_ fipi.ru
24 ege.edu.ru



1. alexlarin.net

2. https://statgrad.org
3. PewylNA

MaTtepuanbHo-TeEXHUYECKOe obecneyeHune:

1. KomnbioTep.

2. WHTepakTtnBHasa gocka.



