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IMosicHUTe IbHAA 3alIMCKA

[IporpaMmMa BHEYpOYHOH eATEIHHOCTH IPEeIHA3HAYCHA I 00YJIArOIUXCs 9-X KIIacCOB 00IIe00pa3oBaTeIbHBIX YUPEKICHUN U pacCUMTaHa Ha
34 yaca. [IporpamMma HareneHa Ha noBblleHuE 3PHEKTUBHOCTH MOATOTOBKU o0yUarommxces 9 kiiacca K OCHOBHOMY IOCY/IapCTBEHHOMY IK3aMEHY IO
MaTeMaTUKe 32 Kypc OCHOBHOW LIKOJIbI M IPEAYCMAaTPUBAET UX MOJATOTOBKY K JalibHEHIIIEMy OOY4YeHHIO B CPEAHEH 1IKOJIE.

[Iporpamma coderaercs c¢ ar00biIM YMK, pekoMeHIOBaHHBIM K HCIOJB30BaHUIO B 0OpaszoBaTesnbHOM Impouecce. [IporpamMma BHeypodHOI
JeSTEILHOCTH COTJIacOBaHA C TPeOOBAaHUSMHU TOCYJApCTBEHHOTO OOpPa30BAaTEIBHOTO CTaHAApTa M COJEPKaHMEM OCHOBHBIX MPOTpaMM Kypca
MaTEMaTHUKU OCHOBHOM LIKOJIBI.

[IporpaMMo#i MIKOJLHOTO Kypca MaTeMaTUKH HE MPEIyCMOTPEHBI O0OOIIEHWE W CHUCTEMATH3aIUsl 3HAHWW [0 Pa3jMYHBIM pasjesam,
MOJIYYEHHBIX Y4YalIUMHCS 3a Bechb Iepuoja oOydeHus ¢ 5 mo 9 kiacc. BHeypouHas nesTenbHOCTh «3a CTpaHHMLIAMU Y4eOHUKAa MaTEMaTHKU.
[ToaroroBka k OI'D» MO3BOJIUT CUCTEMATU3UPOBATH U YIIYOUTHh 3HAHUS YHAIIMXCS MO Pa3IUYHBIM pa3zeliaM Kypca MaTeMaTUKA OCHOBHOM IIKOJIBI
(apucmeruke, anredpe, CTATUCTUKE U TEOPUU BEPOATHOCTEH, reoMeTpuu). B maHHOM Kypce Takke pacCMaTpUBAIOTCS HECTaHAApPTHBIC 3a/laHusl,
BBIXOJIAIIIME 33 PaMKH IIKOJBbHON MporpaMmbl (rpa@uku ¢ MOJyJIeM, KyCOYHO-3a/JlaHHble (YHKIMH, PEIICHHE HECTaHIApTHHIX YpaBHEHUU H
HEpPaBEHCTB M Jp.). 3HaHHE O3TOT0 MaTepuansa M YMEHHE €ro MPHUMEHSTh B MPAKTUYECKOW IEeSATENbHOCTH IO3BOJHUT IIKOJIbHUKAM pelaTh
pa3HoOOpa3HBIC 33]a4H PA3TMYHON CJIOKHOCTH U TIOJTOTOBUTHCS K YCICIIHOM clladue SK3aMeHa B HOBOU (hOpMe UTOTOBOM aTTECTAIIHH.

Kaxxnoe 3ansTre, a Takyke BCE OHU B 1I€JIOM HAIIPABJICHBI HAa TO, YTOOBI Pa3BUTh MHTEPEC IIKOJIbLHUKOB K MPEIMETY, TO3HAKOMHUTD UX C HOBBIMU
UJESIMUA U METOJaMH, PACIIUPUTH MPECTaBIeHNE 00 H3ydyaeMOM B OCHOBHOM Kypce MaTepuase, a IIaBHOE, PACCMOTPETh MHTEPECHBIE 3aJa4H.

OTOT Kypc mpeajaraeT y4amuMcsi 3HaKOMCTBO ¢ MaTeMaTUKON Kak ¢ OOIIEKYIbTYPHON IIEHHOCTBIO, BHIPAOOTKOW MOHUMAHUSI UMH TOTO, YTO
MaTeMaTuKa SBJSETCS HHCTPYMEHTOM MO3HAHUS OKPYXKAIOIIEro MUPA U CaMOTO ceosl.

Ecnu B u3yueHun npeamMeToB €CTECTBEHHOHAYUYHOI'O IIMKJIA OYE€Hb BaXKHOE MECTO 3aHMMAET KCIIEPUMEHT U UMEHHO B MPOILECCE IKCIIEPUMEHTA
U OOCYXJCHHS €ro OpraHu3allMk U PEe3yJIbTaTOB (POPMHUPYIOTCS M Pa3BUBAIOTCS WHTEPECHl YUCHHKA K JAHHOMY TPEAMETY, TO B MaTeMaTHKe
HKBHUBAJIEHTOM JKCIIEPUMEHTa SIBIsieTCs penieHue 3a1ad. CoOCTBEHHO BeCh KypC MaTeMaTHKHU MOKET OBITh MOCTPOEH M, KaK MPaBUIIO, CTPOUTCS Ha
pEIIeHUH PA3TUYHBIX 110 CTEMEHNU BAXKHOCTH U TPYJIHOCTH 3ajad.

Ileab 3JIEeKTMBHOIO Kypca: cUCTeMaTH3allusl 3HAHUM W CIOCOOOB NEATENHHOCTH Y4YalIUXcs MO MaTeMaTHKe 3a Kypc OCHOBHOM IIKOIIBI,
MOATOTOBKA O0yUaromuxcst 9 Kjacca K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMeHy To MaTemaTtuke. YcnemHas cnada OI'D, mepexon B 10 kmacc mo
BBIOpaHHOMY TIPO(HUITIO (TTIPU HEOOXOTUMOCTH ).

3agaum Kypcea:

ooyuarowue: (popmuposarue nosHasamenbhvix u 1ocuveckux YVJi)
- ®opmupoBanue "6a3bl 3HaHUN" 110 anredpe, FreOMETPUH U PeaTbHOM MaTeMaTHKe, MO3BOJIAIONIECH OecIIpenITCTBEHHO ONEpUpPOBATh
MaTeMaTHYeCKUM MaTepHaIoM BHE 3aBHCUMOCTH OT CITIOCO0a IPOBEPKH 3HAHUIA.
- Hayuutb npaBuibHON HHTEpPIPETAIIMU CIIOPHBIX (POPMYITHPOBOK 3aTaHHIA.
- Pa3BUTH HaBBIKM PEIICHHUS TECTOB.
- Hayuuts MakcumanbHO 3(h(HEeKTHBHO pacmpenensiT BpeMsl, OTBEICHHOE Ha BHITIOTHEHUE 3/ IaHNS.
- IlogroroButs k ycnemHoit cnaue OI'D no maTemaTHke.



pazsusaiowue: (popmuposanue pecyiaimusuvix YYJ[)

- YMEHHUE CTaBUTh Iepe]l COO0H 1eb — Heslenoaranue, Kak IOCTaHOBKY y4eOHOH 3a/1a4d Ha OCHOBE COOTHECEHHUs TOI0, UTO yiKe
U3BECTHO M YCBOECHO yYaIllUMCS, U TOTO, UTO €I1[€ HEU3BECTHO;

- IUIAHUPOBATh CBOIO pabOTy - IVIAHMPOBAHHUE — OIIPEJICJIEHUE [10CIIE10BATEIbHOCTH IPOMEXKYTOUHBIX 1I€JIei ¢ y4ETOM KOHEYHOTO
pe3yJibTaTa; COCTaBJICHUE IIJIaHA U MOCIEI0BATEIbBHOCTH AEHCTBHIA;

- KOHTPOJb B popMe ClIMYeHUs criocoba IeHCTBUA U ero pe3ysbTaTa ¢ 3aJJaHHbIM 3TaJIOHOM C L€J1bI0 OOHAPYKEHUS! OTKIOHEHUH U
OTJIMUMH OT DTAJIOHA;

- OLIeHKA - BBIICICHUE U OCO3HAHME YYaLIUMCsI TOTO, YTO Y>KE€ YCBOCHO U UTO €ILIE IOJIEKUT YCBOCHHIO, OCO3HAHUE KaueCTBA U YPOBHS
YCBOEHUS;

socnumamenvHule: (hopmuposanue KOMMYHUKAMUBHBIX U auyHocmublx YY)

- (opMupoBaTh YMEHHE CIyIIaTh U BCTYNATh B AUAJIOT;

- BOCIHUTBIBaTb OTBETCTBEHHOCTb U AKKYPaTHOCTb;

- Y4acTBOBAaTb B KOJUIEKTUBHOM OOCYKIEHHH, IPU ITOM YUUTHCS YMEHUIO OCO3HAHHO U MPOU3BOJIBHO CTPOUTH PEUYEBOE BhICKa3bIBAHUE
B YCTHOH M MHCBMEHHOH (hopme;

- CMbICJI000pa3oBaHMe T. €. YCTAHOBJICHHUIO YYaIllUMHUCS CBA3M MEXKIY LEJIbI0 Y4EOHOH 1eATeIbHOCTH U €€ MOTUBOM, APYTUMU
CJIOBaMHU, MEXKAY Pe3yJIbTaTOM-TIPOIYKTOM YU€HUs, TOOYKJAt0IUM JIeATEIbHOCTh, U TEM, PAJU YEro OHa OCYIIECTBIISAETCS, CAaMOOPraHU3aLIUs.

DyHKUMH Kypca:

® OpUEHTAlMsI Ha COBEPIIEHCTBOBAHNE HABBIKOB MI03HABATEIbHOM, OpraHU3al[MOHHOM 1€ TEIbHOCTH;

e xomneHcanus HegocratkoB 3YH no maremaTuke.

Metoab! 1 (popMBI 00yUCHMA:

MeTtoapl 1 GopMBI 0O0yUEHUS ONPEAEIIAIOTCS TPEOOBAaHUAMU O0YUEHMSI, C YUETOM MHJMBUIYaIbHBIX U BO3PACTHBIX OCOOEHHOCTEH ydaluxcs,
Pa3BUTHA U CAMOPAa3BUTHUS JIMYHOCTH. B CBA3M € 3TUM OCHOBHBIE IPUOPUTETHI METOIUKH U3YUEHMSI Kypca:

e 00y4eHue uepe3 ONbIT U COTPYAHUYECTBO;

® y4eT MHIMBUAYAJIbHBIX OCOOCHHOCTEN U MOTPEOHOCTEN yUaluXCs;

® UHTEPAKTUBHOCTH (paboTa B MaJIbIX IpyIIax, poJeBble UTPbI, TPDEHUHTH, BHE 3aHATHUI - METO/ ITPOEKTOB);

® JINYHOCTHO - JIESTEIbHOCTHBI M CYOBEKT — CYOBEKTUBHBIM Moaxo (Oosblliee BHUMAHUE K JIMYHOCTU YyYalllerocs, a He IeJIsIM YYuTels,
PaBHOINPABHOE UX B3aUMOJEHUCTBHE).

Jlyisg paboThl ¢ yyanumucs, 6€3yciaoBHO, MPUMEHUMbI Takue (OopMbl pabOThI, Kak JIEKIHs U ceMuHap. [loMHMMO 3TUX TpaaUIMOHHBIX (GopM
PEKOMEHIYETCSI MCIOJB30BaTh TAK)XKE AMCKYCCHUHU, BBICTYIUIEHMS C [IOKJIAaJaM{, COACPXKAIUMMU OTYET O BBINOJIHEHMHM WHAMBHUIYAJIBHOTO HWIIH
IPYNIOBOTO JOMAITHEro 3aJaHusl WIW C COJOKJIa/JaMH, JOMOJHSIOMMMY JIEKIUIO yuuTessd. Bo3MoxHBI pa3nuuHbie (OpMBI TBOPUECKOH PabOTHI
yyaluxcs, Kak HalnpuMmep, «3allluTa PelIeHHs», OTUeT IO pe3yibTaTaM <«IIOMCKOBOH» paboThl Ha 0oOpa3oBaTeNbHBIX caiiTax B MHTepHeTe Mo
yKa3aHHOU TeMe. TakuM 00pa3oM, TaHHBIM Kypc HE UCKIH0YAeT BO3MOKHOCTH MPOEKTHOW AEITEeIbHOCTH YYalluXcsl BO BHEypouHoe Bpems. MTorom
TaKOM IesATETLHOCTH MOTYT ObITh TBOPUYECKHE PAOOTHI.

[Ipennaraemelii Kypc SIBISIETCS pPa3BUTHEM CHCTEMbl paHee NPUOOPETEHHBIX MPOrpaMMHBIX 3HAHWM, €ro IeJib - CO3JaTh IIeJIOCTHOE
IIPEJICTABICHUE O TEME U 3HAUUTENIBHO PACUIMPUTh CIEKTP 3a/a4, IOCUIIBHBIX JUIs ydaluuxcs. Bce cBoiicTBa, BXOIALINE B KypC, U X JOKAa3aTeIbCTBA



HE BBI30BYT TPYJHOCTH y YYalllUXCs, T.K. HE COIepKAT IPOMO3KUX BBIKJIAJOK, a KaXK10€ Mpeblaylliee TOTOBUT nocnenyoee. [Ipu Hanpasistomeit
POJIM Y4UTeJIs HIKOJBbHUKH MOTYT CaMOCTOSITEIbHO C(OPMYIMPOBATH HOBBIE JUIsI HUX CBOMCTBA M Jaxe Jl0Ka3aTb MX. Bce NOMMKHO pacrnonaraTth K
CaMOCTOATCIIBHOMY IIOMCKY H IIOBBIIIATH HMHTCPCC K HU3YUYCHUIO IPCAMCETA. HpeI[CTaBHSISI ydqamumcesa BO3MOKHOCTH OCMBICIIUTD CBOMCTBA U HX
JI0Ka3aTeNbCTBA, YUUTENb PA3BUBAECT T€OMETPUUECKYIO HHTYUIIMIO, O0€3 KOTOPOH HEMBICIMMO TBOPYECTBO.

Taxkum o6pa30M, nporpamMma npuMEeHuMa JIA PA3JIMYHBIX I'PYIIl IIKOJbHHUKOB, B TOM YHMCJIC, HC UMCIOIIHX XOpOH.IGfI IHOATrOTOBKH. B stom
cllyyae, YYUTelIb MOXKET Cy3UTh TpeOOBaHMSA M IPEUIOKUTh B KauecTBE JOMAIIHMX 3aJaHUH CO3JaHHE TBOPYECKUX pPabOT, MpU ATOM y JeTei
Pa3BUBACTCA UHTYUTUBHO-aCCOUMATUBHOC MBIIIJICHUC, YTO HCCOMHCHHO, ITOMOJXKCT UM IIPU BBIITIOJHCHUN 3aI[aHI/II>'I OoID.

OcHoBHas (DyHKIMS YUUTENIs B JaHHOM Kypce COCTOMT B «COIPOBOXIEHUW» YYalerocs B €ro MO3HaBaTEIbHOH JESITEIbHOCTH, KOPPEKIUH
paHee nosy4eHHbIX ydammmucs 3YH.

Hﬂa}mpyeMble pe3yJbTaThbl 0OCBOCHUA KypcCa

[Tnarupyemblie pe3yabTaThl O0yYSHHS OTPAKAIOT CIICIYIOIINE YSThIPEe KATETOPUH TIO3HABATEILHOW 00JIaCTH:

3HaHue/NOHMMAaHUE:

BIIQJICHHEC TEPMUHOM; BJIAQJICHUE PAa3IMYHBIMH JKBHBAJICHTHBIMU TPEACTABICHUSIMHU (HAIpUMEp, YHCIA), paclio3HaBaHWe (HA OCHOBE
OTIpeIeJICHU I, NU3BECTHBIX CBOWCTB, C(HOPMHUPOBAHHBIX MPEICTABICHUI); MCIIOJIb30BAaHUE PA3JIUYHBIX MATEMATUYCCKHX SI3BIKOB (CHMBOJIHYECKOTO,
rpau4ecKoro), mepexoa OT OJTHOTO S3bIKa K APYTOMY; HHTEPIPETALIHS.

YMeHne NpUuMeHUTh AJITOPUTM:

WCIOJIb30BaHUE (OPMYJIBI KaK aJIropuTMa BBIYHCICHUH; NPUMEHEHHE OCHOBHBIX TPABUJI JCHCTBHM C 4YHUCIAMH, alreOpanmdecKUMU
BBIPKEHUSMU; PEIIICHHEe OCHOBHBIX TUTIOB YPaBHEHH, HEPABEHCTB, CUCTEM, 3a]1a4.

YMeHHE pelInTh MATEMATHYECKYIO 3a/1a4Y:

3a/laHus, TPU PEUICHHH KOTOPBIX TpeOyeTcs MpUMeHEeHHue (aKTyalu3alus) CUCTEMbl 3HaHUN; MpeoOpa3oBaHUE CBI3EH MEXIy HW3BECTHBIMU
(akTaMu; BKIFOUCHHE U3BECTHBIX TOHATHN, TPHEMOB U CIIOCOOOB PEIICHUSI B HOBBIE CBS3M M OTHOIIICHHUS, YMCHHE PAaCIO3HATh CTAHIAPTHYIO 3319y
B U3MEHEHHOU (OpPMYITHPOBKE.

IIpuMeHeHN e 3HAHUI B KU3HEHHBIX, PeaJbHBIX CHTYALHUSX:

3amanus, GopMyIUPOBKA KOTOPHIX «00JIeYeHa» B MPAKTUUECKYIO CUTYaIIMIO, 3HAKOMYIO yYallluMCs U OJIM3KYI0 UX )KU3HEHHOMY OTIBITY.

Harypaabnblie uncaa. /I[podu. PannonajbHbIe ynciIa

BLInyCKHHUK Hay4YuTCS:

* IOHUMATh OCOOCHHOCTHU JECATUUHON CUCTEMBI CUUCIICHUS;

® OIICpUPOBATH MMOHATHAMUA, CBA3AHHBIMU C JCJIUMOCTBIO HATYPAJIbHBIX YHUCEII;

* BBIPA)XaTh YMCJIa B 9KBUBAIECHTHBIX (hopMax, BeIOMpas Hanbosee NOXOAAIIYI0 B 3aBUCMOCTH OT KOHKPETHOW CUTYAallUH;

¢ CpaBHUBATH U yHHOPAAOYUBATH PAllUOHAJIBHBIC YUCJIA,

* BBINIOJIHATH BBIYMCIICHMS C pAllMOHAIIbHBIMU YHCIIAMU, COYETasl YCTHBIE U IUCbMEHHBIEC IIPUEMBI BBIYUCIICHUN, IPUMEHEHUE KAIIBKYJIIATOPA;




* UCIOJIb30BaTh TIOHATHUS M YMEHUSI, CBSI3aHHBIC C IPOMOPIHUOHAILHOCTHIO BETUYHH, TPOIICHTAMH, B XOJI¢ PEUICHHS MaTeMaTUYECKUX 3a7ad U
3a]1a4 U3 CMEXHBIX MTPEIMETOB, BBITIOIHITh HECIOXKHBIE MPAKTUICCKUE PACUETHI.

Buinycknux nonyuum 603moxchocme:

* NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCEMAMU CUUCTEHUSI C OCHOBAHUAMU, OmaudHbIMu om 10;

* Yenyoums u pazeums npeocmasieHus 0 HamypaibHblX YUCIAX U CBOUCMBAX 0eAUMOCMU;

* HAYUUMbCS UCNONb308AMb NPUEMbL, PAYUOHATUSUPYIOWUE BbIYUCTCHUS, NPUOOPEeCmU NPUBbIYKY KOHMPOIUPOBAMb GbIYUCIEHUS, 8blOUPAsL
noOXo0suuLl 01l CUMYayuu Cnocoo.

JlelicTBUTEILHbIE YHCJIA

BruITyCKHHUK HAYYUTCS:

* KCIIOJIH30BATh HAYAJIbHBIC TIPEACTABICHUS O MHOXECTBE JICHCTBUTEIIbHBIX YHCET,

* OIIEPUPOBATH MOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSTh €T0 B BBIYUCIICHUSX.

Buinycknux nonyuum 603modcnocms:

* Pazeums npeoCmasieHue 0 YUCLe U YUCIO8bIX CUCMEMAX OM HAMYPATbHbIX 00 0eliCMEUMEeNbHbIX YUCET, O POU BbIYUCTEHUL 8 NPAKMUKE;

* pazeumo u yenyoums 3HAHUsA 0 0eCAMUYHOU 3aNUcy 0elCmeumebHblX yucel (nepuooudeckue u Henepuoouyeckue opoou).

N3mepeHus, npudIHKeHUsI, OLIEHKH

BBIyCKHUK HAYYUTCSL:

* HCITOJIB30BATh B XOJIC PEIICHHMS 3a/1a4 3JIEMEHTAPHBIC MTPEICTABICHUS, CBSI3aHHBIC C TPUOTMKEHHBIMUA 3HAYCHUSIMU BEJIMYHH.

Buinycknux nonyuum 603modcnocms:

* NOHAMb, UMO UUCIOBble OAHHblE, KOMOpble UCHONL3YIOMCA Ol XAPAKMEPUCTIUKU O00BEKMO8 OKpY#Carwe20 Mupda, AGIsomcs
NpeuUMyujecCmeenHo NPUOIUNCEHHLIMU, YMO NO 3aNUCU NPUOTUICEHHBIX 3HAUECHULL, COOEPICAUUXCS 8 UHPOPMAYUOHHBIX UCTNIOYHUKAX, MOICHO CYOUMb
0 NOCPEWHOCIU NPUOTUIHCEHUSL,

* NOHSIMb, YMO NOSPEUWHOCHIb PE3YIbMAMA GbIYUCTIEHULL QOJIHCHA ObIMb COUSMEPUMA C NOSPEUHOCTNBIO UCXOOHBIX OAHHBIX.

Adaredpanyeckne BbIpaKeHHs

BhINyCKHUK HAYYUTCS:

* OIIEPUPOBATH TMOHATHUSIMHU «TOXKICCTBOY», TOXKJICCTBEHHOE MPEOOPa30BaHMEy, PEIIaTh 3a/1a4M, COIepKaIliue OyKBEHHBIC JIaHHbIC, paboTaTh C
bopmynamu;

* BBITIOJTHATH IPEOOPA30BAHUS BBIPAXKCHHH, COIEPIKANTUX CTEIICHH C IETBIMU TIOKa3aTeJISIMHA U KBaJIpaTHBIE KOPHU;

* BBIMOJIHATH TOXKJECTBEHHBIE TMPEe0Opa30BaHUSI PALMOHANBHBIX BBIPAXEHHH HAa OCHOBE TMpPaBHJI JCHCTBHI HaJ MHOTOWIEHAMU U
anredpanvdecKuMH JIpoOsSMU;

* BBITIOJIHATH PA3JI0KEHHE MHOTOUJICHOB HA MHOKUTEITH.

BoinyckHuk noayuum 603MOoACHOCHb HAVYUMbCSL:

* 8LINONHAMb MHO20UA208blE NPEOOPA308AHUSA PAYUOHATLHBIX 8bIPANCEHUL, NPUMEHSS WUPOKULL HAOOp NOCOO08 U NPUEMO8,

* NPUMEHAMb MONCOeCMEEHHble NPeoOpa308anusi Ol peuleHUus 3a0ay U3 pPAa3IuUdHbIX paszoenos Kypca (Hanpumep, 0N HAXOHCOEHUs.
Haubo1bUe20/HauUMeHbUIe20 3HAUEHUS GbIPANHCCHUSL).

YpaBHeHust




BruIyCcKHHUK HAy4uUTCS:

* pelaTh OCHOBHBIEC BU/IbI PALIMOHAIBHBIX YPAaBHEHHUH C OJTHOM MEPEMEHHON, CUCTEMBI JIByX YPaBHEHUH C ABYMS IIEPEMEHHBIMH;

* IOHUMATh YpaBHEHHE KaK BKHEHIIYI0 MAaTeMAaTUYECKYIO0 MOJAEIb IS ONMUCAHHUS U M3YYEHUS pa3HOOOpa3HBbIX pPeaJbHBIX CHTyalluid, pemaTh
TEKCTOBBIC 3a]ja4ll aNreOpandecKuM METOIOM;

* NIPUMEHATh rpaduyeckre NpEeACTaBICHUS Ui HCCIENOBAHUS YpPAaBHEHMIA, HCCICAOBAHUS W PELICHUS CHUCTEM YPaBHEHUH C JBYMs
HepEeMEHHBIMH.

Buinycknux nonyuum 603modcnocmy:

* 081a0emb CReYUaIbHbIMU NPUEMAMU PeUleHUs YPAGHEHUTl U CUCMeEM YPABHEHUl, YEEPeHHO NPUMEHAMb annapam ypaeHeHull OJisl peuenus
PAa3HOOOpasHbIX 3a0a4 U3 MAMeMaAmMuKu, CMeXCHbIX NPeOMemos, NPaKmuKu,

* npUMeHAMb epagpurecKue npeocmasieHuss 0 UCCIe008AHUSL YPABHEHUL, CUCTEM YPABHEHUlL, COOepiIcauux OYKeeHHble KO duyuenmol.

HepaBencrBa

BeinmyckHUK HayduTes:

* IOHUMATh U IPUMEHSTH TEPMUHOJIOTHIO U CHMBOJIMKY, CBS3aHHBIE C OTHOIICHHEM HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABCHCTB;

* pemiaTh JHMHEHHbIE HEPaBEHCTBA C OJHOW INEPEMEHHOW M WX CHCTEMBI; PEIIaTh KBaJpaTHbIE HEPABEHCTBA C ONMOpPOW Ha TpaduvecKue
MIPECTABIICHHS;

* IPUMEHSTH anmapar HepaBeHCTB IS PELICHNUS 3a/1a4 U3 Pa3InYHbIX Pa3/iesioB Kypca.

Boinycknuk noayyum 603mMoicHOCHb HAVYUMbCA.

* PazHOOOPA3HBIM NPUEMAM OOKA3AMENbCMEA HEPABEHCME, YBEPEHHO NPUMEHAMb Annapam HepageHcms O/ peuleHusi pa3HO0OPA3HbIX
mMamemamuyeckux 3a0ay u 3a0ay U3 CMe}CHbIX NPeoMemos, NPakmuku,

* npUMeHAmb epaghuyecKue npedcmasieHus 0 UCC1e008aHUs HEPABEHCME, CUCTNEM HEPABEHCME, CO0epHCAUUX OYKeeHHble KOIDGUyUeHmbL.

OcHoBHbIE NOHATHSA. YK CT0BBIE PYHKIHH

BbInycKHUK Hay4uTCS:

* IOHUMATh U UCTIONB30BaTh (PYHKIIMOHAIBHBIE TOHATHUS | S3bIK (TEPMHUHBI, CAMBOJIMYECKHE 0003HAUCHMS);

* CTPOMTH I'paUKH dJIEMEHTApHBIX (QYHKIUI; UCCIIe0BaTh CBOMCTBA YMCIOBBIX (DYHKIIMN HAa OCHOBE M3Y4YEHUS MOBEACHHS UX rpaduKOB;

* TOHMMAaTh (PYHKIMIO KaK BOXHEUIIYI0 MAaTEMaTHYECKYI0 MOJIENb JUIsl OTMHMCAaHUS MPOIECCOB M SBJICHUN OKPYXAIOIIETO MHUpPA, TPUMEHSThH
(GYHKIMOHATIBHBIN SI3BIK U151 ONMCAHMS U UCCIIEIOBAHUS 3aBUCUMOCTEN MEXY GPU3NUECKUMU BEIMUUHAMM.

BoinycKHUK noayuum 603MO*CHOCHb HAVYUNBCAL:

* NPOBOOUMb UCCNIEO08AHUS, CEAZAHHbIE C U3YYEHUEM CEOUCME PYHKYUL, 8 MOM YUCIe C UCNONb306AHUEM KOMNbIOMEPA, HA OCHOGe 2pAghuKoe
U3VYUEHHBIX PYHKYUL cmpoums 6oaee ClodcHble 2papuru (KYCoUHO-3a0aHHble, C «BbIKOIOMbIMUY MOUYKAMU U M. N.);

* UCNONIBL308aMb PYHKYUOHALbHbIE NPEOCMAGIEHUS U CEOUCMEA PYHKYULL O peuleHUs MameMamuyeckux 3a0ay U3 pasiuidtslx paszoenos Kypcd.

YuciioBbIE MOCTIEI0BATEIHHOCTH

BbINYyCKHUK HAY4HTCS!

* MIOHUMATh U UCTIONB30BaTh SI3BIK MOCIIENOBATEILHOCTEN (TEPMHUHBI, CAMBOJIHMUYECKHE 0003HAUCHUS);

* IPUMEHATH (POPMYIIbI, CBSI3aHHbIE ¢ apU(PMETHIECKON U FreOMETPUUECKOM Mporpeccuei, 1 anmapar, copMUpPOBaHHBIN PU U3YUYECHUH JPYTUX
pa3zienoB Kypca, K peleH IO 3a/1a4, B TOM YHCIIe C KOHTEKCTOM M3 peallbHON JKHU3HU.




Buinycknux nonyuum 603moaucHocmb HAYYUmMbCsL:

* peuiams KOMOUHUPOBAHHbIE 3A0a4U C NPUMEHEeHUeM POPMYI N-20 4ieHa U CYMMbl NepP8blX N YIeHO8 apughmemuyeckol u 2eomempuyeckol
npozpeccuu, NPUMeHss NPU SMoM annapam ypasHeHuu U HepaseHcms,

* NOHUMAMb APUDMEMUUECKYIO U 2eOMeMPUYECKYI0 NPOSPecculo KaxK (YHKYuu HaAmypaibHo20 apeyMeHmd, CeA3bleamb apu@memuieckyio
npozpeccuro ¢ TUHEUHbIM POCHOM, 2e0MEMPUYECKYVIO — C IKCHOHEHYUATIbHBIM POCHOM.

Onucare/ibHAsA CTATHCTHKA

BbInyCKHUK HAYYUTCSI UCTIOJIB30BaTh IPOCTEUIINE CIIOCOOBI ITPEICTABICHHS U aHAIN3a CTATUCTUYECKUX JaHHbIX.

Buinycknux  nomyuum 803modxcHocms  npuodpecmu  NepeOHAUANbHLIL ONbIM  Opeanu3ayuu coopa OaHHLIX NpU NPOBEOEHUU ONpoca
00UecmeenH020 MHEeHUs, OCYWEeCMEIaMb UX AHAIU3,NPe0CmAasIams pe3yibmamsl ONPoca 8 guoe mabauysbl, OUASPAMMbI.

Cay4aiinblie COOBITHSI H BEPOATHOCTD

BbInyCKHUK HAYYUTCSI HAXOAUTh OTHOCUTENBHYIO YaCTOTY U BEPOSITHOCTD CIIY4allHOT'O COOBITHS.

Buinycknux nonyuum 803moocnocms npuobpecmu onvlm nposedenust CLy4aiutblX IKCNePUMEHMO8, 8 MOM YUCLe C NOMOWbIO KOMNbIOMEPHO20
MOOEeNUpPOBaHUsl, UHMEPNPEMayuu Ux pe3yibmamos.

KomOunaropuka

BEITYCKHUK HAYYHTCS pemiaTh KOMOMHATOPHBIC 331a4l Ha HAXOXKICHNUE YMCIIa 0OBEKTOB MM KOMOMHALINH.

Bulnycknux nonyuum 603moicHOCMb HAYYUMbCS HEKOMOPbIM CREYUATbHBIM NPUEMAM peluleHUs KOMOUHAMOPHBIX 3a0a.

Haznaonan ceomempus

Buinycknux nayyumes:

* PACNO3HABAMb HA YEPMENHCAX, PUCYHKAX, MOOETIAX U 8 OKPYHCAIoueM Mupe niocKue u npoCcmpancmeeHtble 2eomempuieckue pueypol,

* pacno3Hagame pazeeépmKuU Kyoa, npsamoy20ibH020 napaieienuneod, npasuibHolU NUPAMUObL, YUIUHOPA U KOHYCA,

* cmpoums paseépmku Kyoa u npsamoy201bH020 napaiesenuneoa;

* onpeoenams no JUHEUHbIM Pazmepam pa3eépmiu ueypol TUHeliHble pa3mepsbl camoll pueypsl u Haobopom;

* BLIYUCTAMb 00BEM NPAMOY20TIbHO20 NApAlienenuneod.

Buinycknux nonyuum 603modicHocms.:

* HAYYUMbCS BLIYUCTAMb 00BEMBI NPOCMPAHCIMBEHHBIX 2e0MEMPUYECKUX Pueyp, COCMAaIeHHbIX U3 NPAMOY20JbHLIX NAPALIeNeNUNne008;

* Yenyoums u pazsums npedcmasieHus 0 NPOCMpPAaHCHBEHHbIX 2eOMempUuyecKux uzypax;

* HAYYUMbCS NPUMEHAMb NOHAMUE PA36EPMKU 015 8bINOIHEHUS NPAKMUYECKUX PACYEMO8.

TI'eomempuueckue gpuzypol

Buinycknuk nayuumes:

* NOIL308AMBCA AZLIKOM 2e0Mempuu OJisk ONUCAHUS NPEOMEMO8 OKPYHCAIOWE20 MUPA U UX 83AUMHO20 PACHOTIOHCEHUSL,

* pacro3HaBaTh U U300paxkaTh Ha YEPTEKaX U PUCYHKAX TeoMeTpuyecKkue GUrypsl 1 UX KOHQUTypaluu;

* HaXOJIUTh 3HAYCHUS JUTMH JIMHEHHBIX AJIEMEHTOB (PUTYP U UX OTHOLICHHS, TpaaycHYI0 Mepy yriioB ot 0° go 180°, mpuMeHsis onpeaeneHus,
CBOMCTBA U MpHU3HAKU (QUTYDP U UX DJIEMEHTOB, OTHOIIEHUs (GUTYp (paBEHCTBO, 10/1001€e, CAMMETPHUH, IOBOPOT, MapaljieNIbHbIN epeHoc);

* ONIEPUPOBATH C HAYATLHBIMU MOHATHIMHI TPUTOHOMETPHH U BHITIOTHATH dJIEMEHTAPHBIC OTepaIiu HaJl (QYHKIUSIMU YTIIOB;




* pemiaTh 3aJa4M Ha JOKa3aTelIbCTBO, OMUPASCh HA N3YUYCHHBIC CBOMCTBA (UTYDP U OTHOIICHHUI MEXIYy HUMH U IPUMEHSISI U3YYCHHBIE METOJIbI
JI0Ka3aTeJIbCTB;

* pelIaTh HECIOXKHBIE 337a41 Ha MIOCTPOSHHUE, IPUMEHSISI OCHOBHBIC QJITOPUTMBI TOCTPOCHUS C TTIOMOIIBIO IIUPKYIIS U JTMHEHKY;

* pelrath MPOCTEHINME TUTAHUMETPUYCCKHE 33JIa4YH B IPOCTPAHCTBE.

Buinycknux noayuum 603moicHocms:

* 081a0emMb Memooamu peuieHuss 3a0ay HA BbIYUCTIeHUSs U OOKA3AMENbCMBA: MemoooM Om NPOMUBHO20, MemoO0oM N0000Us, MemoOoM
nepebopa 8apuanmos u MemoooM 2eOMempuiecKux mecm moyex;

* npuobpecmu ONvIM NPUMEHEHUs. AneedPaudecKko20 U MpUeOHOMEMPUYECKO20 annapama u uoetl OBUNCeHUs. NPU PEUEHUU 2eOMEMPUYECKUX
3a0ay,

* 081a0emb MPAOUYUOHHOU CXeMOU peulenusl 3a0a4 Ha NOCMPOeHUe ¢ NOMOUWBLIO YUPKYIS U TUHEUKU. AHAIU3, NOCIMPOeHUe, OOKA3aAMeNbCme0 U
uccireoosanue;

* HAYHUMbCSL Peuams 3a0a4u Ha NOCMPOeHUe MEeMoOOM 2eOMEMPULECKO20 MeCMA MOYeK U MemoooM no00OUsl;

* npuobpecmu Onvim UCCIE008AHUSL CEOUCME NIAHUMEMPUYECKUX (Yu2yp ¢ NOMOUWBIO KOMNBIOMEPHBIX NPOCPAMM,

* npuobpecmu onvim 6bINOJHEHUs. NPOeKkmos no memam «I eomempuueckue npeobpazoeanus na niockocmuy, «llocmpoenue ompeskoé no
dopmyner.

H3mepenue zeomempuueckux eenuuun

Buinycknux nayuumes:

* UCNOIB308aMb CEOUCMBA UBMEPEHUsL ONIUH, NIOWAOel U Y2l08 NPU PeueHul 3a0ay Ha HAX0JcOeHue OIUHbl OMpesKd, OJIUHbL OKPYICHOCTIU,
ONIUHBL OYeU OKPYHCHOCMU, 2PAOYCHOU Mepbl Yena,

* BLIUUCTIAMb NAOWAOU MPEYSOTILHUKOS, NPAMOY2OIbHUKOS, NAPANLENI02PAMMO8, Mpaneyutl, Kpyeos u CeKmopos;

* BLIYUCTAMD OJIUHY OKPYIHCHOCMU, OJIUHY OY2U OKPYIHCHOCMU,

* BLIYUCTISIMb ONUHBL TUHEUHBIX INEMEHMO8 (PUeyp U UX yeivl, UCHOTIb3YSL YOPMYIbl OIUHBL OKPYIHCHOCTIU U OJIUHBL OYeU OKPYIHCHOCIU, (hOPMYTbl
niowaoet gueyp,

* pewiams 3a0ayu HA OOKA3AMENbCMBO C UCNONb308AHUEM (OPMYI ONUHBL OKPYHCHOCHU U ONUHBL OyeU OKPYICHOCMU, hOopMYL naowaoet
ueyp;

* pewams npakmudeckue 3a0ayu, C8;A3aHHble C HAXONCOCHUEM 2eOMEMPUYECKUX GENUHUH (UCNONb3YS NPU HEOOX0OUMOCMU CAPABOYHUKU U
mexHuyecKue cpeocmaea).

Buinycknux noayuum 603mMo%CHOCIb HAYYUMbCL:

* BLIYUCTAMb NIOWAOU PUSYD, COCMABTIEHHBIX U3 08YX UL DONee NPAMOY20IbHUKOS8, NAPALLEI02PAMMOS, MPEY20bHUKO8, KPYed U CeKmopd;

* BLIYUCTAMD NIOUAOU MHO2OY20]IbHUKO, UCNOIb3YSI OMHOULEHUSI PABHOBEIUKOCMU U PABHOCOCMABIEHHOCTU,

* NpUMEHAMb aNeeOPAUdecKull U MPUSOHOMEMPUYECKUNl annapam u udeu OBUICEHUs NPU peuleHuu 3a0ay Ha 6blYucCieHue NIowaoell
MHO20)20/IbHUKOS.

Koopounamut

Buinycknux nayuumes:

* BBIYHCIIATE JUTHHY OTPE3Ka M0 KOOPAMHATAM €TI0 KOHIIOB; BBIYHUCIIATE KOOPIMHATHI CEPEAMHBI OTPE3Ka,




* KCIOJIb30BaTh KOOPAUHATHBIM METOJ JJIs1 U3yUYEHHUs CBOUCTB MPAMBIX U OKPYKHOCTEM.

Buinycknux nonyuum 603mMo4CHOCHb.!

* 0671a0€Mmb KOOPOUHAMHBIM MEMOOOM PeuleHlsl 3a0ay Ha BbIYUCTEHUs U O0KA3AMENbCMEa,

* npuobpecmu OnvIM UCHONL3IOBAHUSL KOMNLIOMEPHBIX NPOSPAMM OJisl AHAIU3A YACHMHBIX CNIY4Ae8 83AUMHO20 PACHONONICEHUS OKPYICHOCTEU U
NPAMbIX;

* npuobpecmu Onvim 6bINOJIHEHUS NPOEKmMo8 Ha memy «lIpumenenue KOOpOUHAMHO20 MemoOoa Npu peuwleHuu 3a0ai HA BblYUCTeHUs U
00Ka3amenbcmeay.

Ounenka nocTHKeHUI pe3yJIbTATOB BHEYPOYHOI /1eATeJIbHOCTH:

Konmponw 3nanuii u ymenuu

[TpoMeKyTOUHBIH KOHTPOJIb 3HAHUI OCYIIECTBISAETCS B (JOpME BBIMOJIIHEHHUS 3a4€THBIX paboT - TECTOB B OyMa)XHOM BapuaHTte u opmare on-line.
B kadecTBe UTOrOBOro KOHTPOJIS 00Y4AIOIIUMCS ITPeJIaraeTcsl BBIIOJHUTD OJIHY U3 JEMOHCTpalMOHHbBIX Bepcuil OI'D nponuibx jer.

Ho oxoHuarenpHas ycnemHoCTh OCBOEHUS Kypca Oyzaer onpezeneHa nocie caaun OI'D no undopmaruxe u UKT.

WuauBuyanbHas OLEHKA pe3yJIbTaTOB BHEYPOUHOH J1EATEIbHOCTH KaXKJ0r0 00y4aroIerocs - 3a4et

Ypoenu no kpumepusam oyenusanus:

Huszkuii ypoBeHb/ HE 3a4eT: MPOIYCK 3aHATHHA 0€3 YBaXUTEIHHON NMPUYMHBI, MOHWKCHHBIH WHTEPEC K JACATEIBHOCTH IO HAIPABICHHIO,
n3beranue MyOJIMYHOIO BBICTYIUIEHUS, TACCUBHOE y4YacTHUE B MIpax, B OOCYXKJIEHUSX, aKIUSIX; OrPaHUYEHHOE B3aUMOJIEHCTBHE BHYTPU KPYXKKa,
MIOMOIIb NEJarora Npy BBINOJIHEHUH 3aJjaHHil, OTCYTCTBHE CaMOCTOSITENIbHOM JEeATENIbHOCTH, Cllado€e BiaJIeHuEe TeopeTudeckol MHpopMaluei mno
TeMaM Kypca, yalle BbICTyHaeT kak 3puTenb. Craboe OCO3HaHME y4yalluMCsl BBICIIMX LIEHHOCTEH, MJeaJoB U OPHUEHTUPOB, COLUAIBHO 3HAUUMBIX
IIPOLIECCOB U SBJICHUI peabHOM )KU3HU, HAPYLIEHUE ONPEACISAIOINX IPUHIIMIIOB, TO3UIMM B IPAKTUYECKOM 1E€ATEIIBHOCTH.

bazoBelif ypoBeHb/3aueT: OCTOSIHHOE MOCEIEHHE 3aHATHH; XOpollee BIaJeHUE TeOpeTHUYecKoil MHpopMalueil mo Kypey; ydacTue B Mrpax,
KOHKYpcax, OOCYKIEHHSX, aKIUsIX U T.[., yMEHUE padoTaTh B Mape U B IPYIIE; BHIIOJHEHUE 3aJaHUs U YIPAXHEHUs MO 00paslly, 3aTpyJHEHUS
BBITNIOJTHEHUS NP W3MEHEHUU YCIIOBUH, Yallle BBICTyNAaeT KakK ydacTHUK. OCO3HaHME ydaluMCSl BBICHIMX IIEHHOCTEH, MAEaJOB U OPUEHTHUPOB,
COLIMAJIbHO 3HAYMMBIX IPOIECCOB U SIBICHHUI peaJbHOM >KM3HM, HO HE BCEr/la CIOCOOEH PYKOBOJCTBOBATHCSI MMU B KAYECTBE OMPEIEIISIOIINX
MIPUHLUIIOB, TO3ULUN B IPAKTUYECKOU EATEIbHOCTH.

Bbicokuil ypoBeHb/3a4eT: NOCTOSHHOE IOCEIIEHUE 3aHATUH; CBOOOJHOE BIIAJICHUE TEOPETHUECKOW HHPOpMaLuUeil Mo Kypcy; yMEHHE
IIPUMEHATHh 3HAHHUS W HAaBBIKM B WM3MEHMBIIMXCS YCIOBUAX; AKTUBHOE U PE3YyJIbTaTUBHOE YYaCTHE B MEPOIPUATUAX TyXOBHO-HPABCTBEHHOI'O
HaIlpaBJICHUs, Yallle BBICTYIIAeT Kak opraHu3aTop. OCO3HaHME YyYaIlMMCS BBICIIMX LEHHOCTEW, HUACAIIOB U OPUEHTHUPOB, COLMAIBHO 3HAYMMBIX
MIPOIIECCOB U SIBIIEHUM peanbHOM kKHU3HH, CIIOCOOHOCTh PYKOBOJICTBOBATHCSI MMH B KQUECTBE ONPEACISAIOMINX MPUHIUIIOB, MO3UIUNA B MPAKTUYECKOM
JESTEIIBHOCTH.



IIVIAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU HIKOJIBHUKAMMUM YV I10 3ABEPIIEHUN OBYYEHUSA

JIn4HOCTHBIE

CrnennaiabHo-npeaveTnbie YV /[

MetanpeameTHbie YY J{

PeryasituBHbIe

Ilo3naBaTenbHBIE

KOMMyHﬂKaTPlBHbIe

~II0JIOKUTEJIBHOC OTHOLICHUE K YPOKaM MaTEeMaTUKH

-YMEHHE ITpU3HABaTh COGCTBSHHBIC OH.II/I6K]/I;

-d)OpMI/I])OBaHI/IC LHEHHOCTHBIX Opl/leHTaL[I/If/‘I (CaMOpCFyHSlL[I/lﬂ,
CTUMYJIMPOBaHME, JOCTKEHHE U JIP.);

-d)OpMI/I])OBaHI/IC MaTCMaTH‘leCKof/‘I KOMIICTCHTHOCTH

B chepe YYR ¥
chOPMHPOBaHbl ~ BHYTPEHHSS  HO3HLHSA

JIMYHOCTHBIX OynyT

oOyuarolerocs,

BBIITYCKHUKOB

aJIcKBaTHasA MOTHUBaLUA yLlC6H0171 HACATCIIBHOCTH, BKIIHOYasA

yl{CGHLIC W TO3HABAaTCJIbHBIE MOTHBBI, OpHEHTALUsA Ha

MOpPaJIbHbIE HOPMbI U UX BBIIIOJIHEHUE.

-=BBbIIIOJIHATH apmi)meTwieCKme ﬂeﬁCTBMﬂ, co4eTasi yCTHBIC U NMHUCbMEHHBIC
IIpUEMBI; HaXOJAUTh 3HAYCHUA KOPHS HaTypa.r{LHoﬁ CTCIICHHU, CTCIICHU C
panmoOHaJIbHBIM IIOKa3aTeJIEM, HCIIOJIB3Y pu HeOﬁXOI[I/IMOCTH
BBIYUCIIMTENbHbBIE YCTPONCTBA; IIOJIb30BATHCS OLEHKOH M HPHKUIKON NpU
IIPaKTUYECKUX pacyeTax;

--COCTaBJIATh 6yKBCHH])IC BBIpaXCHUSA U (bOpMyJ'[LI II0 YCJIOBHSAM 3ajad,
OCYILECTBIIATh B BBIPAXKEHUSIX M (POpMysax YMCIIOBbIE IOJICTAHOBKH U
BBITNIOJTHATE COOTBETCTBYIOIIIME BBIYHMCIICHHS, OCYIICCTBIIATH IOJACTAHOBKY
OJHOT'O BBIPAXKCHHUA B APYro€; BBIpa)KaTb H3 d)OpMyII OJIHY NEPEMECHHYIO
4epes OCTaIbHBIC;

=-BBIIIOJIHATH OCHOBHBIC L[SﬁCTBHﬂ CO CTCIICHAMH C LCJIBIMU ITOKa3aTCIIAMHU, C
MHOIO4JICHAMH U aﬂrerauqecxuMu LlpOGS{MI/I; BBINIOJIHATh TOXICCTBCHHBIC
npeoOpa3oBaHus PaLMOHAIBHBIX BEIPAKCHUIA;

CBOMCTBA  apU(METHUYCCKUX KOpHEeH  1uist

--IIPUMECHATH KBaJpaToB

BBIYMCIICHUS 3HAYCHUH U npeoGpa3OBaHuﬁ YHUCIIOBBIX BBIpa)KeHHﬁ,
COZIEpIKalMX KBaJPATHbIE KOPHU,

--peuratb J'II/IHef;IHbIC, KBaJIpaTHBIC YPAaBHCHHUSA M pAallHOHAIIBHBIC YPAaBHCHHUA,
CBOIAIIMECA K HHM, CUCTEMBI IBYX JIMHEHHBIX ypaBHeHI/II\/‘I U HECIIOKHBIC
HeJIMHEHHbIe yPaBHEHUS;

--penraTk TEKCTOBBIC 3a/la4H anreﬁpanqecxmm METOJIOM, IIPOBOJUTH 0T60p
peurenuii, ucxos U3 GOPMyYIHPOBKH 3a1aUH;

--ONpeACJIATh KOOPAUHATBI TOYKHU IJIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMU
KOOp/IHHAaTaMH; H3o6pa>ka’n> MHOXECTBO pCU.IeHHﬁ JIMHEHHOTO
HEpPaBEHCTBA;

--HAXOJUTh 3Ha4YeHUs GyHKINH, 3aJaHHON GopmMynol, Tabnuielt, rpaduxkom
1o eé ApryMEHTY; HaXOUTh 3HAUYCHHA apryMEHTa II0 3Ha4YCHUIO Cl)yHKL[I/ll/I,
3a/IaHHOIT TpadMKOM HIIH TabJHIIEeH;

--ONpeaesiTh cBoicTBa GyHKIMH 1O ee rpaduKy; NPUMEHATh rpadudeckue
TIpEJICTaBJICHHS TIPH PCIICHUN ypaBHeHHﬁ, CHCTEM, HEPABEHCTB;

--ONHMCHIBATh CBOWCTBA M3YYEHHBIX (DYHKIUH, CTPOMTh MX IPAQUKH.

-OTCJICKMBATH LiEJb YueOHOU
JeATeTBHOCTH (C OMOpOii Ha
MapIIpyTHbIE JIUCTBI) H BHEY4eOHOIT (¢
OIOPOH Ha Pa3BOPOTHI MPOSKTHOH
JeSATETbHOCTH);

-YUUTBIBATh OPUCHTHPBI, JaHHBIE
y4uTesIeM, IPY OCBOCHUH HOBOI'O
y4eOHOro MaTepuana;

-[IPOBEPSTH PE3yIbTAThI BBIYMCICHHUIH;
-aJIeKBaTHO BOCIIPHHHMATh YKa3aHHUs
Ha ONIMOKH M HCTIPABIIATh HAlICHHBIC
OLINOKH.

-OLIEHUBATh COOCTBEHHbIE YCIIEXU B
BBIYHCIIUTENIBHON JSATEIbHOCTH;
-IUIAHUPOBATB IIAry MO YCTPAHEHUIO
1po06esoB (3HaHHE COCTaBa YKUCe).

B cdepe peryasTUBHBIX yya
BBIIYCKHUKH CMOTYT OBJIAJIETh BCEMH
THIIAMH y4.JeiCTB.HAIIPABICHHBIX HA
opraHu3auuio cBoeit pabotst B OV u
BHE €r0, BKJIF0Yas ClIOCOOHOCTH
MPHHAMATH H COXPAHATh yueOHYIO
LeNb ¥ 3a/1a4y, IITAHUPOBATh €
pean3aLunio, KOHTPOIUPOBATH U
OLIGHUBATh CBOM JICHCTBUS, BHOCUTh
COOTBETCTBYIOIINE KOPPEKTUBBI M HX

BBITIOJTHCHUE

--aHaJIM3UPOBATH YCIOBUE 33/[a4H
(BBLIETATD YHUCIIOBBIC JAHHBIC U LETb —
YTO U3BECTHO, 4TO TpeOyeTcs HaiiTh);
-COIOCTABIIATh CXEMbI H YCIOBHS
TEKCTOBBIX 3371y,

-yCTaHAB/INBATh 3AKOHOMEPHOCTH U
HCIIONB30BATh HX [IPU BBIIOTHEHHI
3a/IaHUN;

-OCYIIECTBIIATh CHHTE3 YHCIOBOIO
BBIPA)KEHHS, YCIOBHS TEKCTOBOIT 3a1a4K
(BOCCTAQHOBIICHHE YCIIOBHS 110 PUCYHKY,
cxeMme, KpaTKoii 3a1nmncH);

-CpaBHUBATh H KIaCCHPUIHMPOBATH
H300paXKEHHBIC TIPEAMETHI U
reoMeTpudecKie (GUrypsl Mo 3aJaHHBIM
KPHTEPHSIM;

-IOHMUMATh HH(OPMALIHIO,
MPEICTABICHHYIO B BUJIE TEKCTA, CXEMBI,
TaOIULBI.

-BUJICTh AaHAJIOTHH ¥ HCTIOJIb30BATh HX
MPH OCBOCHUH TIPUEMOB BBIYHCIICHUIA;
-KOHCTPYHPOBATH F€OMETPHUECKUE
(burypsl U3 3aJaHHBIX YaCTCH;
JIOCTPaMBaTh YacCTh 0 3aaHHOI
TEOMETPUIECKON (PUryPbI; MBICIICHHO
JICITUTh TEOMETPUUECKYI0 GUTypy Ha
YacTH;

-COIOCTABIATh HHPOPMALHIO,
MPEJCTABICHHYIO B Pa3HBIX BUJIAX;
-BBIOMPATh 3aJJaHNE U3 MPEIIOKCHHBIX,
OCHOBBIBASICH Ha CBOMX HHTEPECAX.

B cdepe YV
BBIITYCKHUKH Hay4aTcsi BOCTIPUHHMATDH M

TI03HAaBaTECJIbHbIX
aHaJIM3upOBaATH COO6L[IBHI/I5I n
Ba)KHEHIIME UX KOMITOHCHTBI-TCKCThI,

HCII0JIb30BaTh 3HAKOBO-CHMBOJIMYCCKHUE

Cpeactsa, B TOM YHCIE€ OBJIAAC€BAIOT
HCﬁCTBHCM MOJCIIMPOBAaHNA, a TaKKe
HIUPOKUM CIIEKTpOM JIOTHYCCKUX

NEUCTBHIH M Omepanuii, BKIOYas obmue
TIPUEMBI PEIlIeH s 3a]a4

--COTPYAHUYATh C TOBAPUIIIAMHU IIPU
BBIIIOJTHCHUHU 3aHaHHﬁZ
yCTaHaBJIMBaTh U COGJ’IIOL[&TL
0uepéNHOCTh ACHCTBUI, CPAaBHUBATH
TIOJIy4Y€HHBIC PE3YJIbTATHL,
BBICITYIIMBATh IAPTHEPA, KOPPEKTHO
coo01aTh ToBapuIly 00 OmnoKax;
-3a/1aBaTh BONPOCHI C LIEIBIO
TMOJTyYEHHUsI Hy)KHOH HH(pOPMALHH;
-OpraHU30BbIBATH B3aUMOIIPOBEPKY
BBITOJIHEHHON PabOTHI;
-BBICKa3bIBaTh CBO€ MHEHHUE IIPU
00CyXICHUH 3a1aHUS

B chepe KOMMYHHKATHBHBIX YYZ
BBIITYCKHUKH I'Ipl/l06pCTyT YMeEHUA
YYUTHIBATH TO3UIHIO
cobecenHuKa(apTHEPCTBA),
OpraHu30BbIBaTb MW OCYLICCTBIIATH

COTPYAHHYECTBO M KOOIEPALHIO C

yaureaeM u CBEPCTHUKAMH,
aJICKBaTHO BOCIIpUHHUMATh "
nepeaaBath unndopmanmio,
orobpaxarsb npeIMETHOE
coJepKaHue n YCIOBHS
JIEATENbHOCTH B COOOIIEHHUSX,
BaOKHEHITUMH KOMIIOHCHTaMH
KOTOPBIX SABJISIFOTCS TEKCTBI
3a71aHui.



COJAEPKAHUE YYEBHOI'O MATEPHUAJIA

Apudmernka

Harypaabnblie uncaa. CTeneHb ¢ HaTypaJbHBIM IIOKa3aTEIIEM.

PanuonanbHble 4ymcaa. Moaynp (abcostoTHas BenuuuHa) uucia. CpaBHEHHME PpalMOHAIBHBIX uHceld. Apupmernyeckue AEHCTBHUS C
pannroHanbHBIMU 4KciaamMy. CTereHb ¢ LEeNbIM IMoKa3aTeneM. UNCIoBbIE BBIPAKEHUS, MOPSAOK JEHCTBHI B HUX, MCIOJIB30BAaHUE CKOOOK. 3aKOHBI
apru(pMETHUECKUX JCHCTBUI: IEPEMECTUTEIBHBIN, COUETATEIbHBIN, paCIIPEIETUTCIIbHBIN.

HeicrBuTenbHble ynciaa. KBaaparHblii kopeHb M3 4Hciaa. Kopens Tperbeil crenenu. [loHATHE O KOpHE N-OM CTENEHM W3 4YHCIIA.
JlelicTBUTENbHBIE YKCIa KAK OECKOHEUHBIE IecATHUHbIE 1poou. CpaBHEHHE ACHCTBUTEIbHBIX YHCEIl, apu(pMeTHUYeCKUe IeHCTBUS Hal HUMU. DTalbl
pa3BUTHS IIPEICTaBICHUH 0 uucie. M3mepenus, mpuoOarmkeHus, OeHKH. Pa3Mepsl 00bEeKTOB OKpYIKAroIIero Hac Mupa (0T 3JIEMEHTAPHBIX YacTHUIL 0
BcenenHnoit), AUTENEHOCT MPOLIECCOB B OKpY»KatomieM Hac mupe. IlpeacraBienne 3aBUCUMOCTH MEXly BeIMYMHAMU B Buje ¢opmyi. Beinenenue
MHOYUTEIS — CTEIIEHH JIECATH B 3aIIMCH YHCIIA.

Anareopa

AuredOpanyeckue Apoou. ApuMeTHUeCKHE ONeEpPalMU HAA ajreOpamdyecKMMU JApo0siMM. ByKBeHHBIC BBIpOXKECHHUS (BBIPAXKEHUS C
nepeMeHHbIMH). UncaoBoe 3HayeHHe OYKBEHHOTO BblpakeHUs. JlonmycTUMble 3HAUCHMs MEPEMEHHBIX, BXOASIIUX B alreOpandyeckue BbIPaXKEHUS.
[loncraHoBKa BBIpaXKEHUH BMECTO NEpeMEHHBbIX. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. TOXKIECTBO, J10Ka3aTeIbCTBO TOXAecTB. [IpeoOpazoBaHus
BBIPAYKECHHUIA.

CaoiicTBa cremneHeill ¢ 1enpIM MHoka3aTesneM. MHorouneHbl. CloxeHHe, BhIYUTaHHE, YMHOXKEHHE MHOIOWIEHOB. DOpMyIbl COKpPALIEHHOTO
YMHOKEHUS: KBaZ[paT CyMMBI U KBaJpaT Pa3HOCTH, KyO CyMMBbI M KyO pazHocTu. @opMyiia pa3HOCTH KBaJIpaToB, popMylia CyMMbI KyOOB U pa3HOCTH
KyOoB. PaznoxxeHue MHOTOWICHA HA MHOKUTENU. KBaipaTHbI TpexwieH. Beiaenenune noiHoOro KBajapara B KBaJipaTHOM TpexwieHe. Teopema Buera.
Pasno)xeHne kBaJpaTHOTO Tpex4ieHa Ha JMHEWHbBIE MHOXKUTEIN. MHOrOWIEHsI ¢ 0HOU nepeMeHHol. Ctenenb MHorowieHa. Kopenb MHOrouseHa.

Anrebpanyeckas n1po0b. Cokpaiienue apooeit. JlecTBus ¢ anredpandecKuMu Jpo0sMH.

ParmonanbHble BeIpakeHUs U uX mpeoOpa3oBanus. CBOWCTBa KBaIpaTHBIX KOPHEH U MX MPUMEHEHUE B BHIYUCIICHUSAX.

YpaBHeHus U HepaBeHCTBA. Y paBHEHHE ¢ 0JIHOU nepemeHHO. Kopenb ypaBHeHus. JIuneitnoe ypaBHeHue. KBagpatHoe ypaBHeHue: Gpopmyia
KOpPHEW KBaJpaTHOrO ypaBHEHMs, PelleHne panMoHanbHbIX ypaBHEHMU. [IpuMmepbl peleHust ypaBHEHMH BBICIINX CTENEHEH; METOJbI 3aMEHBI
IIEPEMEHHOM, Pa3JIOKEHUS HA MHOKHUTEIIH.

VYpaBHEeHME ¢ ABYMsI IEPEMEHHBIMU; PEIICHUE YPaBHEHUS C IBYMs nepeMeHHbIMU. CucTema ypaBHEHMI; penleHre cuctemsl. CucreMa AByX
JUHEHHBIX YpaBHEHUH C JByMS TE€pPEMEHHBIMM; pEIlIeHUEe TIOJCTAHOBKOW U anreOpanyeckuM CIOXKEHHEM. YPaBHEHHE C HECKOJIbKUMU
nepeMeHHbIMU. [IpuMepsl peleHns HelMHEeNHbIX cucteM. [IpuMepsl peleHus ypaBHEHUH B LIEJIbIX YUCIIAX.

HepaseHncTtBo ¢ onHON mepeMeHHOW. Pemienue HepaBeHCTBa. JIMHEWHBbIE HEpAaBEHCTBA C OJHOM INMEPEMEHHOM M MX cUCTeMbl. KBajapaTHbie
HepaBeHCTBa. [Ipumepsl pereHust JpoOHO-TUHEWHBIX HEPABEHCTB.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. /[oKka3aTenbCTBO YMCIOBBIX U aNreOpanyeckux HepaBeHCTB.

Ilepexon ot cji0BeCHOI (POPMYIMPOBKH COOTHOLIEHUI MEXK1Y BeJMYMHAMH aJre0panvecKkoi.

Pemrenune TekcTOBBIX 3a/1a4 aJiredpanyecKuM crocooom.



YucioBble nocjeaoBareqabHocTH. [loHATHE TOCHenoBaTeNbHOCTH. ApudMeTHueckas U reoMmerpuyeckas nporpeccuu. @opmyisl 00mero
yjieHa apu(METHIECKON U TeOMeTpUUYECKON IPOrpecCuil, CyMMBbI IEPBBIX HECKOJIbKUX WIEHOB apU(PMETHUECKON U TeOMETPUUYECKON IPOrpeccuil.

Yucuaosble pynknuu. [Tonstue pynkuuu. Obnacte onpenenenus Gpynkun. CrnocoOsl 3aganus GyHkun. I'paduk GyHKIMHM, BO3pacTaHUE U
yObIBaHMe (DyHKIMHM, HauOojblllee M HAUMEHblIee 3HaueHHs (YHKUMU, HYIM (QYHKIHMH, MPOMEKYTKM 3HAKONOCTOSHCTBA. UTeHue rpaukos
GbyHKIHH.

@DyHKIUY, OINUCHIBAIOLIME NPAMYI0 U OOpaTHYIO MPONOPLUOHANBHYIO 3aBUCUMOCTH, UX TIpaduxu. JluneiHas ¢yHkuusa, ee rpadux,
reoMeTpuueckuii cmpici kodd¢unuentos. ['unepbona. KBagpatnunas ¢ynkuus, ee rpaduk, nmapadona. KoopauHatel BepMHBI mapaboiibl, OCh
cumMeTrpun. CreneHHble (YHKIMM C HATypaJbHBIM IOKa3aTeneM, UX rpapuxu. I'paduku QyHKOMHA: KOpeHb KBaJpaTHBIM, KOPeHb KyOWYECKHi,
Moyib. Micnionp3oBanue rpadukoB (GyHKIMNA IS peIIeHUs] YPaBHEHUH U CHCTEM.

[Ipumepbl rpaduyeckux 3aBUCHUMOCTEH, OTPaKAIOLIMX pealbHble NPOLIECCHl: KoJiebaHue, IMOKa3aTeNbHbIH PpOCT; YHUCIOBBbIE (QYHKIHUH,
OIUCHIBAIOIINE 3T MPOLIECCHI.

[TapannenbHblii nepeHoc rpaguKOB BAOIL OCEH KOOPAUHAT U CUMMETPUS OTHOCUTEIIBHO OCEH.

Koopaunarpl. M300pakeHne 4ucea TOYKAMH KOOPAWHATHOH HpsAMOil. ['eoMeTpuueckuid cMbICT MOIyJs 4ucia. YUCIOBBIE MPOMEKYTKH:
MHTEpBaJl, OTPE30K, J1yd. DopMysia pacCTOSIHUS MEXy TOUKAMH KOOPAMHATHON MPSMOH.

JlekapTOBBI KOOPAWHATHI HA TIOCKOCTH; KOOPAWHATHI TOUkU. KoopauHatel cepenubl oTpe3ka. PopMmyna pacCTOSHUS MEXy ABYMSI TOUKAMHU
IUIOCKOCTH. YpaBHEHUE MPSIMOI, YIII0BOM KO3 PULIMEHT NpsAMOH, yCI0BUE NapalyIeIbHOCTU MPSIMBIX. Y paBHEHHE OKPYKHOCTH C LIEHTPOM B Hayalie
KOOpJMHAT U B JIF000H 33JaHHOM TOYKE.

I'paduueckas uHTEpHIpeTalUs YpaBHEHUI ¢ ABYMS IEPEMEHHBIMU U UX CUCTEM, HEPABEHCTB C JIBYMsI IEPEMEHHBIMU U UX CUCTEM.

I'eomerpus

HayanbHble NOHATHSA U TEOPEMBbI T€OMETPHH.

Bo3HUKHOBEHME r€OMETPUM U3 ITPAKTUKHU.

I'eomeTpuueckue ¢purypsl u Tena. PaBeHCTBO B reOMETpHUH.

Touka, psiMast ¥ MIIOCKOCTB.

[TonsiTHE O TEOMETPUYECKOM MECTE TOYEK.

Paccrosnue. Otpe3ok, ay4d. Jlomanas.

VYrou. IIpsamoit yron. OcTpsle U Tymble yribl. BepTukanbHble 1 CMEKHBIE YIUIbl. brCccekTprica yriia v ee CBOMCTBA.

[TapamtensHble U nepecekaromuecs npsMole. llepnenauKkyIspHOCTs IpsMBIX. TEOpeMbl 0 MapauIeIbHOCTH U NEPIEHAUKYIAPHOCTH IIPSIMBIX.
CBOMCTBO CEpEANHHOTO NEPIICHANKYISApa K OTpe3Ky. llepnenaukyisap u HakiIoHHas K npssMoi. MHOroyroibHUKN. OKpy>KHOCTb U KPYT.

TpeyroabHuk. IIpsMoyrosibHble, OCTPOYrojbHBIE, M TYHNOYTOJIbHBIE TPEYroJbHUKU. BbicoTa, MeauaHa, OucCeKTpuca, CpeaHss JIMHUSA
TpeyrojbHuKa. PaBHOOEpeHHbIE U PAaBHOCTOPOHHHE TPEYTOJIbHUKHU; CBOMCTBA U MPU3HAKU PABHOOEIPEHHOTO TPEYTOJIbHUKA.

IIpu3Haku paBeHCTBa TpeyroiabHUKOB. HepaBeHcTBO TpeyronpHuka. CymMMa yIiioB TpeyrobHUKA. BHEIIHNE yriibl TpeyroibHUKa. 3aBUCUMOCTD
MEX/y BEJINYMHAM CTOPOH U YIJIOB TPEYTrOJbHHUKA.

Teopema daneca. [Tonobue TpeyronbHUKOB; KodpduuneHT nogodus. [IpusHaku mogodus TpeyroabHUKOB.

Teopema Iludaropa. IlpuzHaku paBeHCTBAa NPSAMOYTOJBHBIX TpPEyroibHUKOB. CHHYC, KOCHHYC, TaHTEHC, KOTAHI€HC OCTpOTo yria



IIPSIMOYTOJIBHOI'O TpeyrojibHUKa U yriaoB oT 0° no 180°; mpuBeaeHue Kk ocTtpoMmy yriy. PemieHue HmpsiMOYroJIbHBIX TpeyrosibHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI, CBA3BIBAIOIIUE CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC OJHOIO M TOro Xke¢ yria. TeopeMa KOCUHYCOB U
TeopeMa CUHYCOB; IIPUMEPBI UX IPUMEHEHUs [UUIsl BBIYUCIICHUS 3JIEMEHTOB TPEYTOJIbHUKA.

3aMeydarenbHble TOUKU TPEYrOIbHUKA: TOUKHU MePECeUeHUs] CePEANHHBIX MEPIEHINKYIISIPOB, OMCCEKTPHC, MEIUAH.

Yeroipexyroiabuuk. [lapannenorpamMm, ero cBoiicTBa M mpusHaku. [IpsAMOyroiabHHK, KBaJgpaT, poMO, UX CBOIMCTBAa M NpU3HAKU. Tpamers,
CpeAHss JIMHUA Tpanelun; paBHOOEAPEHHAs TpaIeLysl.

MHoroyrojibHUKH. Bpinykibie MHOroyrosibHUKM. CyMMa yIJIOB BBIIIYKJIOTO MHOTOYTOJIbHMKA. BIiMcaHHbIE U ONMCAHHBIE MHOI'OYTOJIbHUKH.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHocTb M Kpyr. Llentp, paauyc, nuamerp. [yra, xopaa. Cekrop, cermMeHT. LleHTpanpHblii, BOMCAHHBINA YToJI; BEIMYMHA BIUCAHHOIO
yria. B3aumHoe pacrosiokeHHe NpsMOM M OKPYXKHOCTH, IIBYX OKpyxHocTed. KacarenpHas M cexyllas K OKPYXKHOCTH, PaBEHCTBO KacaTENbHBIX,
IIPOBEACHHBIX U3 OJHOW TOYKU. MeTpruecKrue COOTHOLIEHUS B OKPYKHOCTHU: CBOMCTBA CEKYIIUX, KACATEJIbHBIX, XOPJ.

OKpy’>KHOCTb, BIIMCaHHAsl B TPEYTOJbHUK, U OKPYXHOCTb, ONMCAaHHAs OKOJIO TPEYrOJbHUKA. BIUCaHHBIE M ONKMCAaHHBIE YETHIPEXYTOJbHUKH.
Brucannble 1 ONIMCaHHBIE OKPYKHOCTH IPAaBWIIBHOIO MHOI'OYTI'OJIbHHKA.

H3mepenne reomerpudeckux BeqanynH. JimHa orpeska. J[iimHa IoMaHoOH, IEpUMETP MHOTOYTIOJIbHUKA.

PaccrosiHue ot Touku 10 nipsiMoid. PaccTosiHne Mexay napajuieabHbIMA OPSAMBIMUA. [[1TMHa OKpY)HOCTH, ynucao [1; qiuuHa qyru. Bennuuna yria.
I'pagycHas mepa yria, COOTBETCTBUE MEXy BEIMYMHOMN yIVIa U JUIMHOM IyTU OKPYKHOCTH.

[TonsaTue o momanyu mwiockux Guryp. PaBHococTaBneHHbIE U paBHOBETUKUE (PUTYPHI.

[Tnomans npsMoyrosbHuka. [lnomans napamnenorpaMma, TpeyrojibHMKa M Tpanenuu (OCHOBHbIE (opmysbl). DopMyiibl, BbIpaxarouue
IJIOLIa/1b TPEYTOJbHUKA: Yepe3 ABE CTOPOHBI U YTOJI MKy HUMHU, Yepe3 MEPUMETP U paauyc BIMCAHHON OKPYKXHOCTH, popmyina ['epona. Ilnomans
YeThIpexyrojibHuKa. [lnomans kpyra u miomaas CEKTopa.

CBs13b MEXy TUIOMIAISIMU TTOJIOOHBIX UTYP.

DJIeMeHThI JIOTHKH, KOMOUHATOPHKH, CTATUCTHKHN M TEOPUH BepOSITHOCTeM

Joxka3aTeabcTBo. OnpeieneHus, 10Ka3aTesIbCTBa, aKCHOMBI U TeopeMbl; ciaeacTBus. HeoOxoaumble U qoctatounsle ycnoBus. KoHTpnpumep.
Jloka3zaTenbcTBO OT IpoTHBHOTO. [Ipsimast u oOpaTHast TEOpPEMBI.

ITonaTne 06 akcHOMaTUKE M aKCHOMAaTHYECKOM ITOCTPOEHUH reoMeTpuu. [1aThIil mocTynaT DBKINAA U €r0 UCTOPHSL.

MHo:xecTBa 1 KOMOMHATOPUKA. MHOXXECTBO. DJIE€MEHT MHOXKECTBA, MOJAMHOXKeCcTBO. O0beIMHEHNE U TepeceueHrne MHOXeCTB. J(narpaMmbl
Dlinepa.

[Ipumeps! penieHnss KOMOMHATOPHBIX 3a/1a4: Iepedop BapuaHTOB, IPABUIIO YMHOKEHUSI.

CrarucTnyeckue AaHHble. [IpencraBienne qaHHBIX B BUjAE TaOMull, nuarpamM, rpadukoB. CpeqHue pe3yabTaToB usMepenuil. [lonstue o
CTaTHUCTUYECKOM BBIBOJIE HA OCHOBE BBIOOPKH.

[ToHATHE M IPUMEPBI CTYYaWHBIX COOBITHH.

BepositHocTb. YacToTa cOOBITHS, BEPOATHOCTh. PaBHOBO3MOKHBIE COOBITHS U MOJACYET UX BeposITHOCTH. [IpencraBienue o reomeTpuieckoi
BEPOSITHOCTH.



HTOroBblii KOHTPOJIbLHBIN TECT.

MeToauyeckuii KOMMeHTapHUii. 3aHATHS BHEYPOUHOU JIEATEILHOCTH 10 KKION TeMe IesIecoo0pa3Ho pa3duBarh Ha dTambl (0s10km). Kaxgas
TeMa HAaYMHAETCsl C IOBTOPEHUSI OCHOBHBIX TeopeM U (popmyll, a Takke pacCMOTPEHHsS HOBBIX, HE BXOMISIIMX B OCHOBHYIO MPOrpaMMy, HO
HEOOXOOUMBIX MPH peIIeHUH psiAa 3ajad Ha dKk3aMeHe. Beiaensercs mnepBblii 00k «OcCHOBHBIE cBedeHUs». [l 3KOHOMUU BpEMEHHU
UCIIOJIB3YIOTCS TAOMUIIBI (pa3aaToOuHbIN MaTepran) ¢ GopMyliaMd U PUCYHKAMU, OTIOPHBIC TUTAKATHI, CIIAaiJ0Bast MPE3ECHTAITHS.

Bropoii 650k «Pemaem BMecTe» npezmnoiaraeT pa30op peleHruid ONOpHBIX JEMOHCTPAIMOHHBIX 3a]1a4, UCTIONb3YIOIIUX OCHOBHBIE TEOPEMBI U
(bopMyInbl TaHHOTO pasjenia u periaeMble pa3HbIMH CIIOCOOaMH, MOBTOPSIETCS AITOPUTM PELICHHS 3a/1a4 110 TeMe. YUHUTeNeM YACSIETCS Cephe3HOe
BHHUMaHUE pa300py TUMTUYHBIX OIIMOOK B X0JI€ PEUICHHUS 3a/1aHus, a TAK)KE 3allMCH OTBETa B DK3aMEHAIIMOHHBIN OnaHK. Pemarores 3aganus us yactu 1
9K3aMCHAIIMOHHOW Pa0OTHI ¢ BHIOOPOM OJTHOTO OTBETA M3 HYETHIPEX NPEUIONKCHHBIX BApUAHTOB, C KPAaTKUM OTBETOM W Ha YCTaHOBJICHHC
COOTBETCTBHUSI MEXAY OOBEKTAMHU JIBYX MHOKECTB.

3aHsATHE MPOJOJDKACTCS PEIICHUEM 3aad IPYIIaMu U CaMOCTOATEIIbHBIM perieHueM. J1o 05oku «Pemraem B rpynmnax» u «Pemaem camm.
B xoae pemienus 3aga4 peKOMEH1yeTCsl MPUIEpAKUBAThCA NpUHIUIA «OT MPOCTOrO K CIOKHOMY» IO/l PYKOBOJICTBOM YUUTEIS.

VYuuTenb MOXKET CIUIAHUPOBATh YPOKH IMapHOU paboThl, I/I€ y4allluecs FOTOBATCSA K CAaMOCTOATENbHOM U KOHTPOJIbHOM paboTe, 3a4eTy, 3aluTe
MIPOEKTA.

Yyureno HeoOX0IUMO MOOMIPITh CTPEMIICHUE YYAIIUXCs padoTaTh B MHAMBUAYAILHOM pexuMme. Ha Bcex THUMax 3aHATHN YYUTEIIO CIEAYeT
MOAJEPKUBATh AKTUBHBIM JIMATOT C YYalIUMUCS. YUUTEIh CUCTEMAaTHYECKH OCYIIECTBIISIET MOHUTOPUHT JOCTHXKEHHS 0053aTeIbHBIX Pe3yIbTaTOB
0o0yueHus, CBOEBPEMEHHO OCYIIECTBIIET KOPPEKIINIO 3HAHUM ydaluxcs.

Annapam Koumpona.

B nporecce ocBoeHHs ydalMMUCs KakJ0T0 MOAYJISL Kypca IPEeIyCMOTPEHO MPOBEACHUE TPEHUPOBOYHBIX TECTOB U CAMOCTOSATENbHBIX padoT,
MO3BOJISIIOIIMX MPOBOJUTh TEKYIIUH W TEMAaTUYECKUM KOHTPOJIb 3HAHWW U YMEHUM ydaluxcs. B KOHIle M3ydeHHs Kypca MPOBOAMTCS WTOTOBas
KOHTpOJIbHasI paboTa.

TpeHupoBOYHBIE TECTHI M CAMOCTOSITENIbHBIE PaOOThI, HAIIEJICHHbIE HAa MPOBEPKY 3HAHUW OCHOBHBIX TEOPETUYECKUX CBEICHHH, OIEHUBAIOTCS
«3a4TeHO» (TIPU YCIOBHUH BBITIOJHEHUU HE MeHee 75% TpeIIOKeHHBIX 3aJIJaHUi) UIIH «HE 3a4TeHO». MIToroBasi KOHTpOJIbHAsI paboTa COCTaBISETCS 110
Matepuanam B gopme OI'D. Ilpu coctaBineHun pabOTHI yUUTEIh MOXKET UCIOIb30BaTh MaTepPHAIIbl U3 CIIUCKA JIMTEPATYPhl, PEKOMEHIOBaHHbBIE JIJIS
OpraHu3anuy NoAroToBku k OI'D.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Ne Ne
ypoKa | ypoka Tema Bunpl yueOHOM eaTebHOCTH Jomarnee 3agaHue
B
TeMe
Yucaa u Boluuciaenus (6 yacos)
HarypanbHble uncia. Pabora ¢ 1eMOHCTpalIMOHHBIM BapUaHTOM. BrINIoNHUTE TECT OHJIANH Ha
1 1 PaboTa ¢ OTKpBITBIM OAHKOM 3a/IaHHIA. caiite DUITU
Tematnueckue TecThl (COOPHUK

2 2 Jpo6u. B-1 u3 cbopuuka OI'D 2021)

Pabota ¢ 1eMOHCTpAIMOHHBIM BapUaHTOM. | 3aJlaHus IO YPOBHSAM (COOpHUK

3 3 Jlpo6wu. (3a1auu MOBBIICHHOMN CJI0XKHOCTH.) Pabota ¢ OTKpBITEIM OaHKOM 33 JaHUH. OI'D 2021)
http://mathgia.ru/

ParmoHanbHbIe YnCIa. http://ege.yandex.ru/mathematics-gia/, [Tpo6ubie BapuanTsl OI'D
4 4 (coopauk ot ®UIIH, 2016)
JlelicTBUTEbHBIE YUCIIA. alexlarin.net reneparop 3amanuii OI'D (coopuuk OI'D 2021)
5 5
W3mepenus, npubimxeHus!, OLICHKH. 3ananus u3z Moayis «Anredpay»
B-2 u3 cbopHuka OTKpPBITHIN O6aHk 3aganuii @UITN
6 6
Auredpanyeckue BbipakeHust (6 4acoB)
PaboTta ¢ teMOHCTpaIllMOHHBIM BApUAHTOM. | 3a/IaHMsl IO YPOBHSIM Ha caiiTe

7 1 BeipakeHus ¢ nepeMeHHBIMHU. PaboTa ¢ OTKpBITBIM OAaHKOM 3a/laHUIA. OUITN
http://mathgia.ru/

8 2 CreneHs ¢ 1eTBIM [T0KA3aTEIIEM. Pabota ¢ neMoHcTpanmoHHbIM BapuanToM. | [IpoGubie BapuanTel OI'D Ha
PaboTa ¢ OTKpBITBIM OAaHKOM 3a/TaHHIA. caiiTe OTKPBITHIN OaHK 33 aHu
http://ege.yandex.ru/ OUTTN

9 3 MHOTOYJICHBI. alexlarin.net Bemomauts Tect Uztest.ru

MHorouneHst B-3 u3 cbopHuka Tunossie Bapuants! oT OUIIN

10 4 c6 U. B. Smenko, 2021)

Anrebpanueckasi Ipo0b.

alexlarin.net reneparop 3amanuii OI'D

BeimonuuTs Tpenunr Uztest.ru



http://ege.yandex.ru/mathematics-gia/
http://vk.com/away.php?to=http%3A%2F%2Falexlarin.net%2Fgia2013%2Fmain.html&post=-21459655_100
http://vk.com/away.php?to=http%3A%2F%2Falexlarin.net%2Fgia2013%2Fmain.html&post=-21459655_100
http://vk.com/away.php?to=http%3A%2F%2Falexlarin.net%2Fgia2013%2Fmain.html&post=-21459655_100

11 5

AnreGpanueckas ApoOb. Pabora ¢ neMoHCcTpannoHHBIM BapraHToM. | OTpaboTKa CTpaTernu moucka
12 6 PaboTa ¢ OTKpBITBIM OAaHKOM 3a/1aHHIA. OImuO0K

http://mathgia.ru/
YpaBHenusi (6 yacoB)

JIuHeiiHbIe U KBapaTHbIC YPABHEHUS http://ege.yandex.ru/mathematics-gia/, [Tpo6ubie Bapuantsl OI'D
13 1

JIpoOHO-palmoHaIbHbIC YPABHEHHS. alexlarin.net Bemonuuts Tect Uztest.ru
14 2 reHeparop 3aganuii OI'D

CucreMbl ypaBHEHUH. B-4 u3 cbopuuka Tumnosele 3K3aMeHaIMOH
15 3 BapUaHTHI
16 4 Hepasencraa. Uztest.ru BbINOJTHUT TPEHUHT
17 5 Hepasencrtna. (3ajaHusi HOBBIIIIEHHON http://ege.yandex.ru/mathematics-gia/, [Tpo6usbie Bapuantel OI'D

CJI0KHOCTH. )

TekcToBbIE 3a/1a4UH. Tpenaxep ¢ oTpabOTKO# OMIMOOK
18 6 Uztest.ru (TeMaTHYeCKUe TECTHI)

YucjoBble nocjaenoBarejbHocT (14ac)
3amanus ¢ pa3dopom (BUIEO

Apudmerndeckas u reomerpuueckas nporpeccuu. | http://mathgia.ru/ pazbop)

19 1
@Oyuknun (2 yaca)

Yucnoseie QyHKINA http://ege.yandex.ru/ [Tpo6ubIe BapuanTsl OI'D
20 1

YucnoBbie (yHKIIHH. alexlarin.net BemonanTs Tect Uztest.ru
21 2

Koopannatsl Ha npsiMoii M IJIOCKOCTH (2 Yaca)
22 1 KoopaunatHas npsimasi, INIOCKOCTb. B-5 u3 cOopuuka TurnoBele 3K3aMeHalMOHHBIE
BapuaHThl cait ['ymun, Jlapus.

JlexkapTOBBI KOOPIMHATHI HA TUIOCKOCTH. http://mathgia.ru/ 3aiaHus 0 YPOBHSM C

23 2 0TpabOTKOM MOUCKa OMHUOOK

I'eomeTpusi mK0JABbHOTO Kypca (7 4acoB)

‘ I'eomeTpuyeckue GUrypsl, MX CBOMCTBA.

| alexlarin.net

\ OTtpaboTKa cTpaTeruu MonucKa



http://ege.yandex.ru/mathematics-gia/
http://vk.com/away.php?to=http%3A%2F%2Falexlarin.net%2Fgia2013%2Fmain.html&post=-21459655_100
http://ege.yandex.ru/mathematics-gia/
http://vk.com/away.php?to=http%3A%2F%2Falexlarin.net%2Fgia2013%2Fmain.html&post=-21459655_100
http://vk.com/away.php?to=http%3A%2F%2Falexlarin.net%2Fgia2013%2Fmain.html&post=-21459655_100

24

oumbok Uztest.ru

25 TpeyroibHUK: BUABI, CBOWCTBA, (JOPMYIIBL. B-6 u3 cbopHuka TumnoBblie 3K3aMEHBAPUAHTHI

(OmopHbIe TaOIHIIBI)

TpeyronpHUK: pemieHune, HoJo0HbIe http://ege.yandex.ru/ [Tpo6ubie Bapuantsl OI'D
26 TPeyroJibHUKU. TeopeMbl KOCHHYCOB M CHHYCOB.

MHoroyroiasHHKH. CBOHCTBa MHOTOYTOJIbHUKOB. BBIMOHUTE TECT 110 YPOBHIO
27 Brruncnenue nionaaeil MHOrOyrojbHUKOB. Uztest.ru CJIOKHOCTH.

OKpY>XKHOCTb M KPYT. B-7 u3 cbopHuka OTtkpeIThIi Oank 3aganuii GUITN
28 3aJ1aHusl BTOPOii YaCTH.

Pemrenue 3a1ay noBBILIEHHON CI0KHOCTH 110 Uztest.ru BrinosiHuTh TECT Ha caiite
29 T€OMETPHH. resugia.ru.

Tunossie BapuanTsl aleklarin.ru.
30 BekTophl Ha MIIOCKOCTH. B-8 u3 cbopHuka
Teopus BeposiTHOCcTel (3 yaca)
Pemmte BapuaHT Ha caiiTe
31 OmnwmcarenpHasi CTATUCTHKA B-9- cOopHUK aleklarin.ru.
Teopust BeposTHOCTEH M KOMOWHATOPHKA. B-10 coopHuk Pemmts Bapuant aleklarin.ru.
32
Pemienue 3a1a4 1o Teopu# BEPOSTHOCTH. alexlarin.net PacrnieuaTka T€CTOB IO yPOBHIO

33 CJIOKHOCTH.
34 Hrorosoe 3ansiTHE. TpeHnpoBOYHOE TECTUPOBAHUE



http://vk.com/away.php?to=http%3A%2F%2Falexlarin.net%2Fgia2013%2Fmain.html&post=-21459655_100

Onenka 10cTHKEeHHUI Pe3yJIbTATOB BHEYPOYHOH /1eiTeJIbHOCTH IPOXOJAUT HAa TpeX YPOBHSX:
® [IPEICTABJICHUE KOJUIEKTUBHOTO PE3yJbTaTa IPyIIbl 00yJaronuXcs B paMKax OAHOIO HalpaBJIeHUS
- TBOpYECKas 3allUTa PE3yJIbTaTOB AEATEIBbHOCTH (Mpa3aHUK, KOHLIEPT, (eCTUBalb, BEICTABKA. .. );
- B BHJE 3alUThl 00pa30BaTEIBHOIO INPOEKTa (KOMOMHHPOBAHHOIO, TBOPUYECKOIO, HCCIEJOBATEIBCKOIO, COLHUAIBHOTO, TBOPYECKOIO,
MUHH-IIPOEKTOB U TIP.).
® MHJUBHYyaJbHAas OLIEHKA PE3YJIbTaTOB BHEYPOUHOH JEATENBHOCTH KaKI0ro 00yJaromerocs
- OLIGHKA MPEJMETHBIX U METAIPEIMETHBIX Pe3yJbTaTOB Yepe3 BCTPOSHHOE HAOI0IeHHE 3a JOCTIKEHUEM IIJIAaHUPYEMBIX PE3YyJIbTaTOB
- QHWIA3  NPOrpaMM BHEYPOYHOW JAEATEIBHOCTH M HUX PE3YyJIbTaTOB C IIOMOIIBIO KOHTPOJIBHO-U3MEPUTEIBHBIX MaTepUaoB,
IIPEAYCMOTPEHHBIX PEAIU3YEMOU ITPOrPpaMMON.
- HOPT(OINO — HAKOMIUTEIbHAsI CUCTEMA OLIEHUBAHMS, XapaKTepHU3yolasi TMHAMUKY UHIMBUAYaJIbHBIX 00pa30BaTeIbHbBIX JOCTHKEHUH;
- HCToyib30BaHus (opM pabOThL, 00ECHEeUMBAIONIMX BO3MOXKHOCTh BKIIIOYCHHS OOYYAIOUIMXCS B CaMOCTOSITEIBHYIO OIICHOYHYIO
JesITeIbHOCTD (CaMOaHaIN3, CAMOOLICHKA, B3aUMOOLICHKA);

® KAueCTBCHHAs M KOJIMYECTBEHHAs OICHKA 3(h(HEKTUBHOCTH JICATEILHOCTH 110 HAIIPABICHUSM BHEYPOUYHOH JIEATEILHOCTH
- Ha OCHOBaHUH MTOTOBOTO OTYETA KJIIACCHOTO PYKOBOIMTEIS IO TOCTHKCHUSIM JIETCH,
- CYMMUPOBaHUA MHAUBUAYAJIbHBIX PC3YJILTATOB 06yqa10m1/1xc;1, BbICTaBKa IIOCTI/I)KCHI/If/'I ydJamunxcs,
- TeNarorn4ecKuii MOHUTOPHHT
- yctHas popma oreHUBaHUs: Oeceqa, HHTEPBBIO, ONPOC, U T 1.

YPpoBHM 10 KPUTEPUSIM OLICHUBAHMSA:

Huszkuii ypoBeHb/ He 3adeT: MPOMYCK 3aHATUI 0e3 yBa)KUTENIbHOW NMPUYMHBI, MOHMKEHHBI MHTEpeC K JESATEIbHOCTH 0 HalpaBJIEHUIO;
n30eranye MyOJIMYHOTO BBICTYIUIEHHUS, TACCUBHOE yYacTHE B Urpax, B OOCYKIEHUSX, aKIMAX; OTPAHMYEHHOE B3aMMOJEICTBHE BHYTPU KpYXKKa,
MIOMOIIb TIeJjarora Mpy BBIOJHEHUM 3a/1aHUIl, OTCYTCTBHE CAMOCTOSITENILHON NIEATeNbHOCTH, cllaboe BiaJieHHue TeopeTHdecKoil nHpopmanuei mo
TeMaM Kypca, 4Yallle BBICTYyNaeT Kak 3pureib. Ciaboe OCO3HAHME ydallluMCs BBICHIMX IIEHHOCTEH, M/1€ajloB U OPUEHTUPOB, COIMAIBHO 3HAYUMBIX
IIPOLIECCOB U SIBJIEHUH pealbHOM )KM3HH, HApYLICHUE ONPEAEIAIOMNX IPUHIUIIOB, MO3ULUHN B IPAKTUYECKOU JEATEIBHOCTH.

ba3oBbIil ypoBEeHb/3a4ET: MMOCTOSHHOE IMOCEIIEHUE 3aHATUI; XOpollee BlaJeHHe TeopeTuueckor nHpopMaluel o Kypcy; ydyacTHe B Urpax,
KOHKYypCax, 0OCYXJIeHUsX, aKlUsAX U T.A., yMEHHe paboTaTh B Mape M B TPYIIE; BHINOJHEHHE 3a/laHUs M YIPAXHEHUs M0 00pasily, 3aTpyIHEHUsS
BBITIOJTHEHUS] MPU W3MEHEHUHU YCIOBUH, yallle BbICTyMaeT KakK y4JacTHUK. OCO3HaHHE y4yalllUMCs BBICIIUX ILEHHOCTEH, HWJealloB U OPUEHTHPOB,
COLIMAJIFHO 3HAUYMMBIX MPOIIECCOB M SBICHUH peajbHOM KHM3HH, HO HE BCErja CIIOCOOEH PYKOBOACTBOBATbCS MMHU B KauyeCTBE OINPEAEISIOIINX
[IPUHLIMIIOB, TIO3ULIMH B TPAKTUYECKON AESITEIBHOCTH.

Bbicokuii ypoBeHb/3a4eT: MOCTOSHHOE IOCEIIEHNEe 3aHATHH; CBOOOJHOE BIIAJIEHHE TEOPETUUYECKON HMHQOpMaluel Mo Kypcy; yMEHHue
IIPUMEHSTh 3HAHUS W HABBIKM B HM3MEHMBIIMXCS YCIOBHUSAX; aKTUBHOE M PE3YyJIbTATHUBHOE yYacTUE B MEPOIPHUATHSAX JTyXOBHO-HPABCTBEHHOI'O
HaIpaBJIEHUs, Yallle BBICTyMaeT Kak opraHu3atop. Oco3HaHUE ydYalIMMCsl BBICIIMX ILIEHHOCTEW, MJI€aJlOB M OPUEHTHPOB, COIMAIBHO 3HAYUMBIX
MIPOILIECCOB U SIBIIEHUH peanbHOM KHU3HH, CIIOCOOHOCTh PYKOBOJACTBOBAThCS UMM B Kau€CTBE OIPEENSIONUX MPUHIIUIIOB, TO3ULUN B MPAKTUYECK OH
NeSITENIbHOCTH.



MarepuajibHO-TeXHHYeCKoe o0ecrneyeHue, HHTEPHeT-PecypChl

—

Kommnbrotep, HOyTOyKH, HHTEpAKTHBHAS JOCKA.

Tpenunr Supexc - OI'D http://ege.yandex.ru/mathematics-gia/,

MOJIYJIH CIICIHATH3UPOBAHHBIX YPOKOB 10 anrebpe;

Tectbl 1 TpeHUHTH Ha Uztest.ru;

OTKpbITHI OaHK 3amaHuiil Mo Matemaruke http://mathgia.ru/or/gial2/Main.html
I'eneparop BapuantoB 'MMA-2019 u OI'3-2020 http://alexlarin.net/
Bupgeoypoku mo maremaruke Kupuna u Mudoaus.

»

SNk w

Caiitel 1 noaroroBgu k OI' m EI'D nmo maremaTuke.

http://fipi.ru/view/sections/211/docs/471.html - nemo-Bepcust
http://alexlarin.net - pasnu4HbIe MaTEpHAIIBI AT TIOATOTOBKH
http://www.egetrener.ru - Buaeoypoku
http://www.mathege.ru - oTkpsIThIi OaHK 3aJaHHI
http://live.mephist.ru/?mid=1255348015#comments - OTKpbITHIi OaHK
http://reshuege.ru/

http://matematika.egepedia.ru

http://www.mathedu.ru

http://www.ege-trener.ru
http://egeent.narod.ru/matematika/online/
http://alexlarin.net/ege/2010/zadc3.pdf
http://alexlarin.net/ege/2010/C4agk.pdf
http://alexlarin.net/ege/2010/c1c3sta.pdf
http://vkontakte.ru/app1841458

http://matematika-ege.ru

http://uztest.ru/

http://www.diary.ru/~eek -

Bupeo-ypoku no mareMartuke.

http://egefun.ru/test-po-matematike



http://ege.yandex.ru/mathematics-gia/
http://mathgia.ru/or/gia12/Main.html
http://alexlarin.net/
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Ffipi.ru%2Fview%2Fsections%2F211%2Fdocs%2F471.html&sa=D&sntz=1&usg=AFQjCNHMgtjfsBYkcsrgz7M59W0X9NFTkA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2F&sa=D&sntz=1&usg=AFQjCNHGpsUSi_GeRcU19pVDVTBUBOW2jg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.egetrener.ru%2F&sa=D&sntz=1&usg=AFQjCNE3Wp8BfLPjSBhbywUggqYE7wQfWg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.mathege.ru%2F&sa=D&sntz=1&usg=AFQjCNH7XWI_pZwoADfQE_3rCCW6Rf9-7w
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Flive.mephist.ru%2F%3Fmid%3D1255348015%23comments&sa=D&sntz=1&usg=AFQjCNF_AQtob0DvUYgwDIcLG40ILeGnzA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Freshuege.ru%2F&sa=D&sntz=1&usg=AFQjCNEBXV5vZA-cPUBVRKUdzruCGDnHWA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fmatematika.egepedia.ru%2F&sa=D&sntz=1&usg=AFQjCNEsrBGK1vabSz_2VvfDV2DKxWFl3Q
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.mathedu.ru%2F&sa=D&sntz=1&usg=AFQjCNEar198PugqS0W_Yf_C41jvcSsnrQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.ege-trener.ru%2F&sa=D&sntz=1&usg=AFQjCNH4j1C3ePPacWAHZa54IV57L7T5Dg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fegeent.narod.ru%2Fmatematika%2Fonline%2F&sa=D&sntz=1&usg=AFQjCNFwV-9I5M7pngLO1VW0T5KKYcr7aA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2Fege%2F2010%2Fzadc3.pdf&sa=D&sntz=1&usg=AFQjCNF05wXtleHbuMY5SnC-8Qg3IGjI2w
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2Fege%2F2010%2FC4agk.pdf&sa=D&sntz=1&usg=AFQjCNFs2CeGe3AHgAbwY5bySKpmY3YopQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2Fege%2F2010%2Fc1c3sta.pdf&sa=D&sntz=1&usg=AFQjCNF-oMVV6LOAykJBp8xAoylKMJ6L-A
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fvkontakte.ru%2Fapp1841458&sa=D&sntz=1&usg=AFQjCNEjiCAu87z7QsAppwKp2jn-a0JubQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fmatematika-ege.ru%2F&sa=D&sntz=1&usg=AFQjCNFpkLaDIvAl7ookeDUm9jgVe0jQfA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fuztest.ru%2F&sa=D&sntz=1&usg=AFQjCNHDwhlhY8luPIRiZ5WIocNq5Vj7lA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.diary.ru%2F~eek&sa=D&sntz=1&usg=AFQjCNEJOdMDL0qnpzKQo2yw73ipkU6Ldg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fegefun.ru%2Ftest-po-matematike&sa=D&sntz=1&usg=AFQjCNES4mOt0PHBv16juqomKS2HxDEpbA

http://www.webmath.ru/

http://www.shevkin.ru/?action=Page&ID=752

http://www.youtube.com/user/wanttoknowru kaxai ¢ pa3dopaMu Bcex 3aaHuit

http://www.pm298.ru/ cripaBOYHHK MaTeMaTHYECKUX (HOpMYJI
http://www.uztest.ru/abstracts/?idabstract=18 kBaapatuuHast QyHKIHS: IPUMEPHI U 3a1a41

http://www.bymath.net/ snementapuas maremaruka

http://dvoika.net/ nmexuun

http://www.slideboom.com/people/lsvirina mpe3eHTanuu mo reMam

http://www.ph4s.ru/book ab mat zad.html xkaurn

http://uniquation.ru/ru/ popmyust

http://www.mathnet.spb.ru/texts.htm meToauueckue MaTepuabl.

RO NoO O~ WNE

12.

13.

14.

15.

16.

Jlureparypa

YueOuuku: Mopakosud A.I'. u ap. «Anredpa7», «Anredpady», «Anredbpa9». Hacts. Yuebuuk. Yacts 2. 3agaunuk. M. : MHeMo3uHa

Hunaktuueckue marepuansl: Anekcanaposa JILA. Anredpa 7, 8, 9. CamocTtositenbabie padboTel. M. : MHeMo3uHa

Anekcannpoa JI.A. Anrebpa7, 8, 9. Kontposbnbie paboTsl. M.: MHeMO3nHA

Mopaxosuu A.I'. Anredpa, 7 -9.Tectsl. MHeMO31Ha

Metoauueckue marepuansl: Mopakosuu A.I'. AnreOpa, 7 -9. Meronuyeckoe nocodue amus yuuteneid. M.: Muemo3uHa

JI.C.AtanacsH u np. «['eomerpust 7 — 9» Yuebnuk. M. : [IpocBemienue

H.b. MenbuukoBa. I'eomerpus 7, 8, 9. Kontponbhbie paboTsl. M.: Dk3amen, 2019

A.B. ®apkos. Tectol o reomerpuu 7, 8, 9. Dx3amen, 2019

H.b. MenbHukoBa, I'.A. 3axaposa. /lunaktuyeckre matepuaisl o reomerpuu 7, 8, 9. M.: Ok3amen, 2018

[Ipo6nems! peanuzanuun @I'OC npu o0yyeHun MareMaTHKe B OCHOBHOM M cTapiiel o0iieo0pa3oBaTeabHON 1IKosie: MoHorpadust /
KoJIeKTHB aBTopoB: MBantok M.E., Jlunununa B.B., Makciotun A.A. — Camapa: uza-so OOO «Ilopto-ipunt», 2018 — 338c.

TpenupoBounsie Matepuansl A noaroroBku k ['MA no maremaruke-2014: nqunaktuueckue matepuanisl / cocT.: A.A. MakcioTuH,
IO.H. Henenxo, T.1I1. [ITanosanosa. Camapa: OOO «M3natensctBo Ac 'apay, 2013. 142c.

TpenupoBouHble MaTepuabl s moarotoBku k ['MA no matemarnke-2020: qumakTrueckne MaTepuaibl / cocT.: A.A. MakciOTHH,
FO.H. Henenxko. - Camapa: , 2020. 140c.

A.A. MakcrotuH. Marematuka-9. YdeOHOe mocoOue i MOATOTOBKM K BBIMTYCKHBIM dK3aMeHaM 3a 9 KJIacC M BCTYNMUTEIbHBIM
9K3aMEHaM B JIMLIeH, TUMHA3U1, MaTeMaTtuueckue kiaccel. Camapa, 2007.-422¢

I'MA — 2020: Maremaruka: 9-i kimacc: TpeHUPOBOYHBIE BapUAHTHI K3aMEHAIMOHHBIX Pa0OT JUIS MPOBEICHHUS TOCYAapCTBEHHOM
UTOTOBOI aTTectanuu B HOBOI popme / aBT.-cocT. E.A.Bynumonuy, JI.B. Ky3uenona, JI.O. PocioBa u ap. — Mocksa: ACT: Actpens, 2014

Marematuka. 9 xiacc. [Togroroska k ['MA. 3aganus ¢ mapaMeTpoM: TEOPHs, METOUKA, ynpaxHenus u 3amgadu. / [lox pex. O.D.
JIsicenko, C.1O. Kynabyxosa. — PoctoB — Ha [lony, Jlernon, 2014

Maremaruka. 9 kmacc. TMA - 2015. Tpenaxkep 115t MOATOTOBKH K dK3aMeHy. AnreOpa, reoMeTpus, pealbHas MaTeMaTHKa: yaeOHO-


http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.webmath.ru%2F&sa=D&sntz=1&usg=AFQjCNG3I_jESZHJ8unsfUCdrM1rkVFz_A
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.shevkin.ru%2F%3Faction%3DPage%26ID%3D752&sa=D&sntz=1&usg=AFQjCNGxFOAzmmYdZ9bl3HxW_bB_zBCyKQ
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