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[HosicHUuTEIbHAS 32N CKA

JlanHass mporpamMma 23JIGKTUBHOTO Kypca TMpeIHa3HadyeHa Ui o0ydJarmmxcs 9-X KIIaccoB
00m1eo0pa3oBaTenbHBIX YUpekKACHUH M paccunTaHa Ha 34 daca. OHa mpeqHa3HA4YeHA JUIS TOBBIMICHUS
() PEKTUBHOCTH TOJATOTOBKH OOydaromuxcs 9 kimacca K OCHOBHOMY TOCYJIapCTBEHHOMY JK3aMEHY IO
MaTeMaTHKe 3a KypC OCHOBHOM IIKOJBI M MPEAyCMaTPUBAET WX MOATOTOBKY K JalbHEWIIEMY OOYYEHHIO B
CpEeIHEH IIKOJIE.

[Iporpamma 31eKTUBHOTO Kypca coderaercs ¢ mo0siM Y MK, pekoMeHI0BaHHBIM K HCIIOJIb30BAHUIO
B oOpa3zoBaTenbHOM Tporiecce. [IporpamMma »3JEKTHUBHOTO Kypca corjlacoBaHa ¢ TpeOOBaHUSIMHU
rOCyIapCTBEHHOTO 00pa30BaTEIHHOIO CTAHAAPTA U COJIEPKaHNEM OCHOBHBIX MPOTPaMM Kypca MaTEMaTHKU
OCHOBHOM IIKOJIBI.

[TporpaMMoii MIKOJIBHOTO Kypca MaTeMaTHUKH HE MPEAyCMOTpPEHBI 0000IIeHHe M cHCTeMaTH3aIus
3HAHWH 1O Pa3IMYHBIM pas3fenaM, MOTYYEeHHBIX yYallUMHCS 3a BeCh Mepuoj oOydeHus ¢ 5 mo 9 kiacc.
DnekTUBHBIN Kypce «30paHHBIE BOPOCHI MATEMAaTHKIW» MTO3BOJIUT CUCTEMATU3UPOBATh U YTIIyOUTh 3HAHUS
yyaluxcsd IO pa3iMyHbIM pas3iesiaM Kypca MaTeMaTUKM OCHOBHOHM IIKONbI (apudmeTuke, airedpe,
CTAaTHCTUKE ¥ TEOPUM BEPOATHOCTEW, TeoMeTpur). B JaHHOM Kypce TakkKe paccMaTpUBAIOTCS
HECTaHJIapPTHBIE 3a/laHusl, BBIXOJAIINE 332 PaMKU IIKOJIBHOW MporpamMmbl (Tpaduku ¢ MOIyJieM, KyCOUHO-
3a/laHHble (PYHKIWH, pelICHHe HeCTaHAaPTHBIX YPaBHEHHUI U HEPABEHCTB U Jp.). 3HAHHE STOT0 MaTepuaia u
YMCHHUE €TI0 IMPUMCHATL B HpaKTI/IquKOI\/’I ACATCIIBHOCTU IO3BOJIMT IIKOJIbHUKAM PCIIATh pa3H006p33HBIe
3a/1a4¥l pa3IUYHON CIIOKHOCTH U TIOJTOTOBUTHCS K YCIEIIHOW cllaye dK3aMeHa B HOBOU (popme MTOTOBOI
aTTeCcTalum.

Kaxxnoe 3aHsTHE, a TaKkKe BCE OHU B IEJIOM HAIPaBIICHBI Ha TO, YTOOBI pa3BUTh UHTEPEC IIKOJILHUKOB K
npeamMeETy, MO3HAKOMUTH X C HOBBIMH HUICAMHU U MECTOAAMHU, paCIIMPUTH MPCACTABICHUC 00 HN3y4acMOM B
OCHOBHOM Kypce Marepuase, a IaBHOE, pACCMOTPETh HHTEPECHBIE 3aJauH.

DTOT Kypc MpejyiaraeT ydamaMcs 3HAaKOMCTBO C MAaTeMaTHKOW KakK C OOIIEKYJIbTYPHOW IEHHOCTHIO,
BBIPA0OTKOW TOHMMaHUS UMH TOTO, YTO MaTeMaTHKa SIBJISETCS WHCTPYMEHTOM TO3HAHUS OKPYKAIOIIETO
MHUpa U caMoro ceosl.

Ecim B wu3ydeHMM TNpEeIMETOB €CTECTBEHHOHAyYHOTO IIMKJIAa OY€Hb Ba)XXHOE MECTO 3aHHUMAET
SKCTICPUMEHT W HWMEHHO B TMPOIECCE DKCIEPUMEHTAa M OOCYXICHHUS €ro OpraHW3alNH W Pe3yJIhTaTOB
(bopMUPYIOTCA U Pa3BUBAIOTCS HHTEPECHl YUCHUKA K JTaHHOMY MPEIMETY, TO B MAaTEeMaTHUKE YKBUBAJICHTOM
AKCTICPUMEHTA SIBJISIETCS pemieHne 3a1a4. COOCTBEHHO BECh KypC MAaTEMAaTHUKH MOKET OBITh IIOCTPOCH U, KaK
MpaBUJIO, CTPOUTCS HA PEUICHUU PA3TMYHBIX 110 CTENEHU Ba)KHOCTH U TPYAHOCTHU 3a/1au.

Ieab 3JIeKTMBHOIO KYpCa: CHCTEMATH3allMs 3HAHUHW W CIOCOOOB JIEATETLHOCTH YyYaIllUXCs IO
MaTeMaTHKE 3a Kypc OCHOBHOH IIKOJBI, MOATOTOBKAa oOydaromuxcss 9 kiacca K OCHOBHOMY
roCyJIapCTBEHHOMY 9K3aMEHY 1Mo MateMartuke. Y cnenrHas ciaada OI'D, nmepexos B 10 kmacc mo BeIOpaHHOMY
npoduTo(Ipu HEOOXOTUMOCTH).

3anaum kypca:

ooyuarowue: (hopmuposarnue nosnasamenvhvix u rocuveckux YVJ/i)
— ®opmupoBanue "0a3bl 3HaHUN" TI0 anredpe, TeOMETPUH U peabHON MaTeMaTHKE, ITO3BOJISIONICH
OeCTpensITCTBEHHO OIEPUPOBATH MATEMATHYECKUM MaTepHUaIOM BHE 3aBUCUMOCTH OT CIIOco0a
NPOBEPKU 3HAHHH.

Hayuuth npaBrIbHONM HHTEPIPETAIIMHN CTIOPHBIX (DOPMYIIUPOBOK 3aIaHUM.
— Pa3BuUTH HaBBIKK PEILICHUS TECTOB.
— Hayuuth MakcuMabHO 3P PEKTUBHO pacHpeeNsaTh BpeMsi, OTBEJCHHOE Ha BBIITOJIHEHUE
3aJIaHus.
— IlogroroBuTts k ycnemHoit cnaue OI'D o maremaruke.

pazeusarowue: (hopmuposanue pezyrsimusnuix Y'V/[)

° YMCHHUEC CTaBUTH IICPECH co0oii eib — HeJjJenojJaranme, Kak ioCTaHOBKY yqe6H0171 3aga4u Ha OCHOBC
COOTHECCHHA TOT'O, UTO YIKC U3BCCTHO U YCBOCHO yHalllUMCs, U TOI'0, 4YTO CIIC HCU3BCCTHO,



® [UIAHUPOBAThH CBOIO padOTy - MVIAHWPOBAHUE — OTIPE/IEIICHNE TIOCIEI0OBATEIBHOCTH MPOMEKYTOUHBIX
HeJsel ¢ y4eTOM KOHEYHOT'O pe3yJsibTaTa; COCTaBJIEHUE TJIaHa U MOCJIEI0BAaTeIbHOCTH JCICTBHI;

® KOHTPOJb B q)opMe CIIMYEHUS CIIoco0a JIICHUCTBHS U €TI0 pe3yiibTaTta C 3aJaHHbIM 3TaJIOHOM C LECJIBIO
O6HapY)KCHI/I$I OTKJIOHEHWH U OTIIHYHH OT OTaJIOHa,

® OLEHKA - BBIJCIICHUE U OCO3HAHUE YYaLIUMCs TOI0, YTO YK€ YCBOEHO U UTO €ILE ITOJIEKUT YCBOCHUIO,
OCO3HAHUE Ka4yeCTBA U YPOBHs YCBOCHHS,

socnumameinvHhvie: (hopmuposane KOMMYHUKAMUBHBIX U auyHOCmHbIX Y V]])
® (hopMHpPOBATh YMEHHUE CIYIIATh U BCTYNAaTh B IUAJIOT;
® BOCIHUTBIBATH OTBETCTBEHHOCTh U AKKYPaTHOCTb;

® y4yacTBOBAThH B KOJUICKTUBHOM OOCY>KJI€HUH, TPU 3TOM YUYUTHCS YMEHHUIO OCO3HAHHO U TTPOU3BOJIBHO
CTPOHUTH PEUEBOE BhICKa3bIBaHUE B YCTHOW U MHUCbMEHHOH (opMe;

® CMbBICJI000pa30BaHUe T. €. YCTAHOBJICHUIO YUYAIIUMUCS CBSI3U MEXK/Y 1IeJIbI0 YUeOHOM JesTeIbHOCTH
U €e MOTHBOM, JAPYTUMH CJIOBAaMH, MEXAYy pPE3yJIbTaTOM-IPOIYKTOM YyUeHHs, M00YyXIaromuM
NEeATENbHOCTb, U TEM, PAJIM YEr0 OHA OCYLIECTBIISETCS, CAMOOPTaHU3ALUS.

DyHKIUH Kypca

o OpHUCHTalKs Ha COBCPIHICHCTBOBAHHNEC HABBIKOB HOBH&B&TCHBHOﬁ, OpraHHSaHHOHHOﬁ ACATCIIbHOCTH,
L4 KOMIICHCAIUs HEAOCTATKOB 3VH no mareMaTuke.

Metoanb! n popmbl 00yUeHHs

Metoasl 1 (I)OpMLI O6y‘leHI/IH OIIPCACIIAOTCA Tpe6OBaHI/I$IMI/I O6y‘{eHI/I}I, C YUYCTOM HHIAWBUAYAJIBHBIX U
BO3PACTHBIX 0COOCHHOCTEH ydamuxcs, pasBuUTUA U CaMOPa3BUTUA JIMYHOCTHU. B cBsa3m ¢ 3TUM OCHOBHBIC
MMPUOPUTETHI MCTOANKU U3YUCHUA KypcCa:

e  0oOydeHue 4yepes OMNbIT U COTPYAHUYECTBO;

®  yYeT UHJMBUIYaJbHBIX OCOOCHHOCTEH U MOTPEOHOCTEN yUaluxcs;

®  MHTEPaKTUBHOCTh (paboTa B MaJbIX IPYyIMIax, POJIEBbIE UIPbl, TPEHUHIM, BHE 3aHATUH - METOJ
IIPOEKTOB);

® JIMYHOCTHO - JESATEJIbHOCTHBIH U CYOBEKT — CyOBEKTHUBHBIM monaxoj (0ojblliee BHUMaHHE K
JIMYHOCTH Y4YaIlETrocs, a He LeJIIM YUUTEIsl, pABHOIIPABHOE UX B3aUMOJICHCTBUE).

Jist paboThl ¢ yyammmucs, 6e3yCliOBHO, IPUMEHUMBI Takue (opMbl pabOThl, KaK JICKIUS U CEMHHAp.
[ToMuMO 3TUX TPaJULIUOHHBIX (OPM PEKOMEHAYETCS HCIOJB30BaTh TAKXKE JUCKYCCUU, BBICTYIUICHHUS C
JIOKJIa/IaMU, COACP KALIMMHU OTUYET O BBHIIOJIHEHUH UHAMBUAYAIBHOTO MM TPYIIIIOBOIO JOMAIIHETO 3aaHus
WIM C COJIOKJIaJaMH, JOMOJHSIOIMIMMU JIEKIHIO yduTens. Bo3MoXkHbI pa3inuuHble (OpPMbI TBOPUYECKOM
paboThl yJammxcsi, Kak HallpUMep, «3allyTa PELICHUs», OTUET MO pe3ybTaTaM «IIOMCKOBOI» paboThl Ha
oOpasoBartenbHbIX caiiTax B IHTepHETE 1Mo yka3zaHHOW Teme. Takum oOpa3oM, TaHHBIH Kypc HE UCKIIFOYAeT
BO3MOXXHOCTH IPOEKTHOH JEATENbHOCTH yYalIMXCsl BO BHEYpPOUHOE Bpems. MTorom Takoil AesTenbHOCTH
MOTYT OBITh TBOPYECKHE PAOOTHI.

[Ipenmnaraemslii Kypc SIBJISETCS Pa3BUTHEM CHUCTEMBbI paHee MPUOOPETEHHBIX MPOrPaMMHBIX 3HAHUH, €ro
LeNb - CO3/IaTh LEJIOCTHOE MPEACTAaBICHHE O TEME U 3HAUUTEIbHO PACIIUPHUTh CHEKTP 3a/]ay, NOCUIbHBIX



U1 yqamuxcs. Bee cBoicTBa, BXOASIIME B KYPC, M UX JOKa3aTEIbCTBA HE BBI30BYT TPYAHOCTH Y YUaIIUXCH,
T.K. HE CoOAepKaT TPOMO3JKMX BBIKIQJOK, a KaXJ0€ Mpeablayliee TOTOBUT mnocieayromee. [lpu
HATPABISIONICH POJM YUYUTENs IIKOJIBHUKH MOTYT CaMOCTOSATENhHO C(HOPMYIHpPOBATH HOBBIC I HHUX
CBOICTBAa M Ja)e J0Ka3aTh MX. Bce MOMKHO pacmosiaratb K CaMOCTOATEIIBHOMY IMOHMCKY W TOBBIIIATH
MHTEpEC K H3y4YeHHUIO mnpenmeta. [IpencraBisis ydammmcs BO3MOXKHOCTH OCMBICIHTH CBOWMCTBA M HX
JIOKa3aTelIbCTBA, YIUTENh PA3BUBACT TEOMETPUUECKYIO HHTYHUIINIO, 0€3 KOTOPOW HEMBICITUMO TBOPUYECTBO.

TakuM oOpa3om, mporpaMMa NpPUMEHHMMA MAJis PA3IUYHBIX TPYII IIKOJFHUKOB, B TOM YHCIE, HE
MMEIOIINX XOPOIleld MOATOTOBKH. B 3TOM cityyae, y4uTeNlnb MOXKET CY3UTh TPEOOBAHHS W MPEIJIOKUTH B
KauyecTBE JIOMAIIHUX 3aJaHUi CO3[JaHie TBOPUYECKHUX PadOT, MPH 3TOM Y JETel pa3BUBACTCS WHTYUTHUBHO-
aCCOLMATUBHOE MBIIIJIEHHE, YTO HECOMHEHHO, IOMOKET UM MPH BBINOJIHEHUH 3aaanui OI'D.

OcHoBHast (YHKIMSI Y4YUTeNls B JaHHOM Kypce€ COCTOMT B «COIPOBOXKICHUW» YYallerocs B €ro
ITO3HABATEJILHOM JEATENBHOCTH, KOPPEKILINN paHee MOMydYeHHbIX yyammumucs 3Y H.

Ilnanupyemsle pe3yibTaThbl OCBOCHHS Kypca

[Inanupyemble pe3yabTaThl OOYYEHMsI OTPa)KalOT CIEAYIOLIME YEThIpe KaTeropuu MO3HaBaTEIbHOMN
obmnactu:

3HaHMe/IOHUMAaHue:
BJIaJICHUE TEPMHUHOM; BIIAJICHUE PA3IUYHBIMU SKBUBAJICHTHBIMHM IPEICTABICHUAMHU (HAIpUMeEp, YHCIA);
pacno3HaBaHHe (Ha OCHOBE OIpEAENCHUM, W3BECTHBIX CBOMCTB, CPOPMHUPOBAHHBIX MPEICTABICHUN);
UCIIOJIb30BaHUE PA3IMYHBIX MAaTEMAaTUYECKUX S3BIKOB (CHMBOJIMYECKOTO, Tpaduyeckoro), mnepexon OT
OJIHOTO SA3BIKa K IPYTrOMYy; HHTEPIIPETALH.

YMeHue NPUMEHUTD AJITOPUTM:
UCIIOJIb30BaHuE (POPMYJIbl KaK ajlropuTMa BBIYUCIIEHUHN; MPUMEHEHUE OCHOBHBIX MpPaBHJ JAEUCTBUN C
YHCIaMH, aNreOpandeckKuMU BBIPAKEHUSIMM; pelliecHHe OCHOBHBIX THUIIOB YpaBHEHHM, HEPAaBEHCTB, CHUCTEM,
3aj1ad.

YMeHue pemiuTh MaTeMaTHYECKYIO 321a4y:

3a/laHusl, TpPU pEIIEHUH KOTOphIX TpedyeTcss MpUMEHEHHE (aKTyalu3alusi) CUCTEMbl 3HaHMHI;
npeoOpa3oBaHUe CBSI3eH MEXIY M3BECTHBIMU (DaKTaMu; BKIIOYCHHE W3BECTHBIX MOHSATHHA, MPUEMOB M
CIoCcOOOB pEIIeHUs B HOBBIE CBSI3U U OTHOILIEHUS, YMEHUE PACIIO3HATh CTAaHAAPTHYIO 33/1a4y B U3MEHEHHOM
bopmyaHMpoBKe.

IlpuMeHeHre 3HAHUI B "KU3HEHHBIX, PeATbHBIX CUTYALUAX:
3agaHus, (GOpMYyJIMPOBKAa KOTOPBIX «00JeueHa» B MPAKTUYECKYIO CUTYAIMIO, 3HAKOMYIO Y4YaIlllUMCS MU
OJIM3KYIO MX )KM3HEHHOMY OIIBITY.

HarypanbHblie uncia. [Ipodu. PannonanbHbie Yuciaa

BhIyCKHUK HAYYUTCS:

* IOHUMATh OCOOCHHOCTH JCCATUIHON CUCTEMBI CUHCIICHUS;

* ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IETUMOCTBIO HATypPaTbHBIX YUCEIL;

* BBIpAXATh 4YHCJIA B JKBHUBAJCHTHBIX (opMax, BHIOMpas HamOosee MOAXOJAIIYI0 B 3aBUCHMOCTH OT
KOHKPETHOW CUTYyaIluH;

* CPaBHUBATH M YIIOPSI0YNBATH PAIMOHABHBIC YUCIIA;

* BBIMOJIHATH BBIUMCICHHUS C PAIMOHAIBHBIMU YHWCIAMH, COYETas YCTHbIE W TIHCHbMEHHBIE MPUEMBI
BBIYHCJICHHH, TPUMEHECHUE KaJIbKYJIATOPA;

* HCMOJB30BaTh MOHATHS U YMEHHUS, CBSI3aHHBIC C MPOMOPIMOHAIBHOCTHIO BETUYHH, MIPOILIEHTAMH, B XOJE
peIIeHNs] MaTeMaTHYECKUX 3a/1a4 U 33]]a4 U3 CMEKHBIX TPEJAMETOB, BHITIOIHATh HECTIOXKHBIC IPAKTUICCKHE
pPacyEThl.

Buinycknux nonyuum 603mMoicHocmy:

* NO3HAKOMUMBCA C NOZUYUOHHBIMU CUCEMAMU CHUCTIEHUS C OCHOBAHUAMU, omauyHbiMu om 10;

* yenyoums u pazeums npeocmaegienus 0 HamypaibHbIX YUCAAX U CEOUCNEAX OeTUMOCIU,

*  HAYy4YumvbCcsa  UCNONL3068aAMb NPUEMDL, PAYUOHATUSUPYIOWUE BbIYUCTEHUs, Npuodpecmu NnpusbiuKy
KOHMPOAUPOBAMb BbIYUCTIEHUS, bIOUPAS NOOXO0OAWUL O CUMYAYULU CNOCOO.

JlelicTBUTEIbLHBIE YHACJIA




BhINYCKHUK HAYYHUTCS:

* MCTIOJIK30BATh HAYAIBHBIC TIPEICTABIICHHUS O MHOXKECTBE JCHCTBUTEIHHBIX YHCET,

* OTIEpUPOBATh MOHATUEM KBAJIPATHOTO KOPHS, IPUMEHATH €0 B BEIUMCIICHUSX.

Buinycknuk nonyuum 603mMoxucHoCmb:

* paz8umb NPeOCmasieHue 0 Yucie U YUCI08blX CUCIEMAX OM HAMYPAIbHbIX 00 0eliCMEUMeNbHbIX YUCE, O
POJIU 8bIYUCTICHUL 8 NPAKMUKE;

* paszsumev u yenyoums 3HAHUA O OeCAMUYHOU 3aNUcu OelicmeumenvHulX uducenl (nepuoouyecKue u
Henepuoouyeckue Opoou).

H3mepenus, npuodJIM:KeHNs, OeHKH

BEITyCKHUK Hay4HTCS:

* HCIIONB30BaTh B XOJ€ PEIICHHUS 33/7ay dJIEMEHTapHbIC MPEICTABICHHS, CBA3aHHBIC C MPUOIMKEHHBIMU
3HAYCHUSIMU BEITUYMH.

Buinycknuk nonyuum 603mMoxucHOCHb:

* NOHAMb, YMO YUCNO08ble OaHHble, KOMOpble UCHONL3VIOMCA Ol  XAPAKMEPUCMUKU 00BeKmos
OKpYdfcalouje2o Mupa, AGIAIOMCA NPeUMyueCmeeHHo NPUOTUNCEHHBIMU, YMO HO 3ANUCU NPUOTUNCEHHBIX
3HAUeHUll, CO0epHCauwuxcsi 6 UHGOPMAYUOHHBIX UCMOYHUKAX, MONMCHO CYOUMb O NOSPeUHOCmU
NPUOIUIICEHUSA,

* NOHAMb, YMO NOSPEUIHOCMb Pe3VIbMAama GblYUCTIeHU 00IHCHA OblMb COUBMEPUMA C NOSPEUHOCHIbIO
UCXOOHBIX OAHHBIX.

AJiredpanuyecKkue BbIpaKeHUs!

BhINYCKHUK HAYYHTCS:

* ONEepUPOBATh MOHATHUSAMH «TOXIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHME», pemiaTh 3ajaud,
cojJiepxalie OyKBeHHbIE JaHHBIE; paboTaTh ¢ GOpMyIaMu;

* BBITTOJTHATH TPE0OPa30BaHMsI BBIPAKEHHH, COIEPKAIINX CTEIIEHH C IIEITBIMU MTOKA3aTeIsIMA M KBaJpaTHbIC
KOpHU;

* BBINIOJTHATH TOXKIIECTBEHHBIC NMPEOOPA30BaHMS PAIlOHALHBIX BBIPAKEHUH Ha OCHOBE NMPAaBHJI JCHCTBUI
HaJl MHOTOWJICHAMH U aJreOpandecKuMu IpoosMu;

* BBITIOJTHATH Pa3JIOKEHHE MHOTOWICHOB HA MHOKUTEITH.

Buinycknux nonyuum 603mMoACHOCHb HAYYUMBCA:

* BbINONIHAMb MHO20ULA208ble NPeoOPA308aHUL PAYUOHATILHBIX BbIPANCEHULl, NPUMEHSs WUPOKULL HaOop
noco608 u npuémos;

* NPUMEHAMb MONCOeCmBeHHble Npeodpa308anus 0N peuleHus 3a0a4 U3 pasiuyHblX pazoenos Kypcd
(nanpumep, 01 HAXOHCOEHUSL HAUOOILULE2O/HAUMEHBLUUE20 3HAYEHUS BLIPANCEHU).

YpaBHenus

BhINYCKHUK HAYYHTCS:

* pemaTbh OCHOBHBIE BUJbI PALlMOHAIBHBIX YPABHEHUM C OJTHOM NEPEMEHHOM, CHCTEMBI JBYX YPaBHEHHHU C
JIBYMsI IEPEMEHHBIMH;

* IOHMMaTh YpaBHEHHE KaK BAKHEHITYI0 MaTEeMAaTHYECKyI0 MOJENb JUIsl ONHCAHUS W HW3YYCHUS
pa3sHOOOpa3HBIX PeaIbHBIX CUTYalUi, pelIaTh TEKCTOBBIE 33/1a4H aIreOpanyecKuM METOI0M;

* MPUMEHATh TpauUECKUe TMPEICTABICHUS ISl MCCICOBAHUS YPaBHEHWH, HMCCIEOBAHUS W PEIICHUS
CHCTEM YPaBHEHUH C ABYMs IIEpEMEHHBIMH.

Buinyckuuk nonyuum 603mMoxucHoCmb:

* 061a0emb CNeYUuaIbHbIMU NPUEMAMU PEUeHUsl YPAGHEHUU U CUCIEM YPAGHEHUl, Y8ePEeHHO NPUMEHAMb
annapam ypaeHeHull O/ peuleHus pa3HOoOOpPAsHbIX 3a0ay U3 MAMEMAmuKu, CMENHCHbIX NpeoMemos,
NPAKMUKU;

*  npumenamv 2paguueckue npeocmasieHus OJisl UCCIe008AHUS  YPAGHEHUL, CUCmeM YpPasHeHUl,
cooepaicauux OyKeeHHvle KO huyueHmul.

HepaBencrBa

BhINYCKHUK HAYYHTCS:

* IOHUMATh ¥ TIPUMEHSTH TEPMHUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIC C OTHOIIICHHEM HEpaBEHCTBA, CBOWCTBA
YHCIOBBIX HEPABEHCTB;

* pemiaTh JIMHEHHbIC HEPABEHCTBA C OJHOM MePEeMEHHON U UX CUCTEMBI; peIllaTh KBaIpaTHbIC HEPABEHCTBA C
OTIOpOii Ha rpaduyeckre MpeCTaBICHHUS;




* MPUMEHSTH anmapaT HEPaABEHCTB JJIsl PEeUISHU 3a/1a4 U3 PA3INYHBIX pa3/ieloB Kypca.
Bulnyckuuk nonyuum 603mMoiCHOCHb HAYYUMBCL:

* PazHOOOPA3HLIM NPUEMAM OOKA3AMENbCMEA HEPABEHCMS, YEEPEeHHO NPUMEHAMb annapam HepaseHCcmes
0/ peuleHus pazHooOPA3HbIX MAMEMAMUYECcKUX 3a0ay U 3a0a4 U3 CMeNHCHbIX NPeOMemos, NPaAKMuUKU;

* npumeHamsv 2cpaguueckue npeocmagnienHus O UCCIEO008AHUS HEPABEHCMSE, CUCMEM HepageHCms,
cooepacawux OykeenHvle KOIphuyueHmaoi.

OcHoBHblIe OHATHSA. UHCI0BBIE PYHKIUH

BBINYCKHHUK HAYYIHTCS:

* IOHUMATh U UCIIOJIb30BaTh (DYHKIIMOHAIBHBIC TOHITHS U S3bIK (TEPMUHBI, CHMBOJIMUECKHE 0003HAUCHNS);
* CTPOUTH TpaUKU 3JIEMEHTapHbIX (PYHKIMH; HCCIeI0BaTh CBOMCTBA YMCIOBBIX (DYHKIHMH Ha OCHOBE
W3YYCHUS MTOBEJACHUS UX TPAPUKOB;

* MOHUMAaTh (QYHKIUIO KaK BaXXHEHIIyI0 MaTeMaTH4YEeCKYI0 MOJENb JUIsl OMHCAHMS MPOLECCOB U SIBICHUN
OKPYXKArOIIeT0 MUpa, MPUMEHATh (DYHKIIMOHATBHBIA S3bIK ISl OMMCAHUS M UCCIICOBAHUS 3aBHUCUMOCTEH
MEXTY PU3NIECKUMHU BETMIMHAMH.

Buinycknux nonyuum 603mMoiCHOCHb HAYYUMBCA:

* NPOBOOUMb UCCNIe008AHUS, CEA3AHHbIE C U3YYEeHUeM CBOUCME (YHKYUL, 8 MOM YUCe C UCNONb308AHUEM
KOMNbIOMeEPa,; HA OCHOBE 2pAQUKO8 U3VUEHHbIX QYHKYUU cmpoums 6o01ee Cl0dCHble 2paguku (KycouHo-
3a0anHvle, C «BLIKOIOMBIMUY MOUYKAMU U M. N.);

* UCNONIBL308AMb DYHKYUOHANbHBIE NPEOCMABLeHUs U C8OUCMBa QYHKYUL OISl peuleHusi MamemamuyecKux
3a0ay u3 pasnudHsIx pazoenos Kypca.

YucnoBble NOCTEI0BATEIBLHOCTH

BBINYCKHWK HAYYIUTCS:

* IOHUMATh U UCTIOJIBb30BATh SA3BIK MTOCIIEI0BATEIBHOCTEN (TEPMHUHBI, CAMBOJIMYECKHE 0003HAUCHUS);

* IPUMEHATh (HOPMYIIBI, CBSA3aHHbIE C apu(METHYEeCKOW M TeOMETPUYECKOM Mporpeccuei, u ammapar,
c(OpPMHUPOBAHHBINA NPU M3YUYEHUHU JIPYTHX pa3ZesioB Kypca, K PelIeHHIO 3a/1a4, B TOM YHCJe ¢ KOHTEKCTOM
W3 peaIbHOM )KU3HM.

Buinycknuk noayuum 603MoHCHOCHb HAYYUMbCAS

* pewiamv KOMOUHUPOBAHHbBIE 3A0A4U C NPUMEHeHUeM QOPMYN N-20 YleHa U CYMMbl NEepebiX N UJeHO8
apugmemuueckou U 2eoMempuyeckou Nnpocpeccul, NpuUMeHAs NpU OIMOM annapam ypasHeHull U
Hepagencme,

* HOHUMAMb APUPGMEMUYECKYIO U 2eOMEMPUUECKYIO NPOSPeCCUio KaK QYHKYUU HAmypaibHo2o apeymMenma,
CBA3bIBAMb  APUPMEMUUEeCKYI0  Npocpeccuro € JUHEUHbIM — POCMOM,  2eOMempuyecKyro —
9KCNOHEHYUATbHBIM POCHIOM.

OnucarejibHAas CTATUCTUKA

BhINYCKHUK Hay4yWTCs HCHOJIb30BATh MPOCTEHIIHNE CHOCOOBI MPEJICTABICHUS U aHAJIN3a CTATUCTHUYECKUX
JTAHHBIX.

Buinycknux nonyuum 803mM0x4CHOCHb NpUoGpecmu NepeoHauaIbHblll ONbIM Op2aHu3ayuu coopa OaHHbIX npu
npogedeHUul Onpoca O0OWECMBEHHO20 MHEHUS, OCYWeCmEIsamsb UX aHalu3,npeocmasiams pe3yibmanbl
onpoca 6 sude mabauysl, OUAZPAMMbL.

Cayuaiinble cOOBITHSI U BEPOSTHOCTD

BhINYCKHUK HAYYHUTCS HAXOIUTh OTHOCUTENBHYIO YAaCTOTY M BEPOATHOCTh CIyYaiHOTO COOBITHSI.
Buinyckuux nonyuum 603mMoxicHOCMb npuobpecmu Onvlm Npo8eoeHUs CIYYAtHbIX IKCHEPUMEHMO8, & MOM
yucie ¢ NOMOWbI0 KOMNLIOMEPHO20 MOOENUPOBAHUS, UHIMEPNPEMAYUU UX Pe3ViIbmamos.

KomOunaTopuka

BhIyCKHUK HAYYUTCS periaTh KOMOMHATOPHBIE 337]a4i Ha HAXOKCHUE YuCiia 00BEKTOB M1 KOMOMHAIIUH.
Bulnycknuk — nonyuum 803MOXNCHOCMb — HAYYUMBCA  HEKOMOPbLIM — CHEYUANbHbIM — NPUEMAM — peulenusl
KOMOUHAMOPHBIX 3A0aH.

Hacnaonan ceomempus

Buinycknux nayuumes:

* Pacno3HA8aMb HA YEPMeEHCax, PUCYHKAX, MOOEJIAX U 8 OKPYHCaloujem mMupe niockue u npocmpaHcmeeHHble
eeomempuieckue Qhueypbi,

* pacnosHasamov paseEéPmKU Kyba, npsamMoy201bH020 napaieienuneod, NPasuibHOU NUPAMUosl, YUIUHOPA U
KOHyCa,




* cmpoums pazeéEpmKU Kyoa u npsamMoy201bH020 napaiienenuneod,

* onpedensimvb NO JUHEUHbIM PAZMEPAM PA38EPMKU Yueypbl JUHelHble pazmepvl CAMou Gueypvl u
Haobopom,

* BLIUUCTAMD 0OLEM NPAMOY2OILHO20 NAPAJLIeNenuneod.

Buinycknux noayuum 603mMoicHOCHb:

* HAyuyumovcs BbIYUCTAMb 00bEMbL NPOCMPAHCMBEHHBIX 2eOMempUYecKUx @uayp, COCMAGIeHHbIX U3
APAMOY20IbHIX NAPALIeNenUneoos;

* yenyoums u pazeums npedCmagieHusi 0 NPOCMPAHCMBEHHBIX 2eOMeMPULecKUx ueypax;

* HAYYUMbCsA NPUMEHAMb NOHAMUE PA36EPMKU OISl BLINOJIHEHUS NPAKMUYECKUX PACYEMO8.
I'eomempuueckue guzyput

Buinycknux nayuumcs:

* N0b308AMbCSA A3LIKOM 2eoMempuu Ol ONUCAHUSL NPEOMEMO8 OKPYHCAOWE20 MUpa U UX 63AUMHO20
PACNON0NCEHUsL,

* pacro3HaBaTh U H300paXkaTh Ha YEPTEKAX U PUCYHKAX reoMeTpudeckre QUTYphl U UX KOHPHUTYpaIHu;

* HaXOJMTh 3HAYCHUS JUTMH JIMHEHHBIX JIEMEHTOB (DUTYp M UX OTHOILCHUS, TPAJAyCHYIO Mepy yrioB ot 0°
1o 180°, mpuMeHss onpeiesieHus, CBOMCTBA U PU3HAKU QUTYD U UX FIEMEHTOB, OTHOLIEHUS QUTYD
(paBeHCTBO, MOI00KE, CHMMETPHH, TIOBOPOT, MapaJLICIbHBIN MIEPEHOC);

* OTIEPUPOBATH C HAYATLHBIMHU TIOHATHSIMH TPUTOHOMETPHH M BBITIOJIHATE 3JICMEHTapHBIC OMEPAIlUU HaT
(YHKIIUSMU YTJIOB;

* peraTh 3aJja4d Ha JJO0Ka3aTeIbCTBO, OMMUPAsICh Ha M3YYEHHBIC CBOWCTBA (PUTYP M OTHOIICHHHA MKy HUMH
U MIPUMCHSIS U3yUCHHBIC METOIbI JI0KA3aTEIIbCTB;

* pelaTh HECIOKHBIC 3a7[a4i Ha TIOCTPOCHUE, IPUMEHSISI OCHOBHBIC aJITOPUTMBI IIOCTPOCHHUS C TOMOIIBIO
IUPKYJIS U JINHCHKH,

* peraTh MPOCTEHIIIE TUTAHUMETPHUUECKUE 3a/1a4H B IPOCTPAHCTBE.

Buinycknux noayuum 603mMoicHOCHb:

* 081a0emb MemoOamu peuenus 3a0ay Ha GbIYUCIEHUS U OOKA3AMENTbCMEd: MemoO0OM Om NPOMUBHOZO,
Memoo0oM no006UsL, MEMOOOM nepebopa 8apuanmos U MemoOOM eOMeMPUYECKUX MeCh Mo4eK;

* npuobpecmu onvim NPUMeHeHUs A12eOPAULecKo2o U MPUSOHOMEMPULECKO20 annapama u uoetl O8UNCEeHUs
ApU peulenuy 2eoMempuyecKux 3a0ad;

* 061a0emb MPAOUYUOHHOU CXeMOU peuleHus 3a0ay HA NOCMPOEHUe ¢ NOMOWbIO YUPKYISL U JUHEUKU:
amanu3, nocmpoenue, O0Ka3amenbCmeo U Uccie008anue;

* HAYYUMbCA peuams 3a0ayu Ha NOCMPOeHUe MemoOOM 2e0OMempuiecKkoe0 Mecma moyex U Memooom
noooous;

* npuobpecmu ONbIM UCCIEO0BAHUSL CBOUCME NIAHUMEMPUYECKUX DUeyp ¢ NOMOWbIO KOMILIOMEPHBIX
nPOCPAMM;

* npuobpecmu onvim GbINOJIHEHUs NPoeKkmos no memam «l eomempuueckue npeobpazo6aHus Ha
naockocmuy, «Ilocmpoenue ompeskos no ghopmyney.

H3mepenue zeomempuueckux eenuyun

Buinycknux nayuumcs:

* UCNONIBL308AMb CEOUCMBA UBMEPEHUS ONUH, NIOWAOeL U Y208 NPU PeueHUul 3a0ay Ha HAX0HCOeHUe ONUHbL
ompesKa, ONUHbL OKPYHCHOCMU, ONUHBL OV2U OKPYHCHOCMU, 2PA0YCHOU Mepbl yeaa;

* BLIYUCTAMb NIOWAOU MPEYOTbHUKOS, NPAMOY20JbHUKOS, NAPALIeN0ZPAMMO8, mMpaneyutl, Kpy208 u
CceKxmopos;

* BbLIYUCTAMD OUHY OKPYHCHOCIU, OTUHY OVeU OKPYHCHOCIUL,

* BLIYUCTAMY ONUHBL TUHEUHBIX 2NEMEHMO8 QuUayp U UX yeivl, UCNOIb3VA OPMYIbL ONUHBL OKPYHCHOCTIU U
ONUHBL OYeU OKPYIHCHOCIU, (hOpMYTIbl naowaoeli pueyp;

* pewams 3a0a4u HA O00KA3AMeNbCMBO C UCHONb308AHUEM (OPMYI ONUHBL OKPYHCHOCMU U ONUHBL OVeU
OKpYydHcHOCIU, (hopmyn naowaoeu ueyp,

* pewiams npaxmudeckue 3a0aii, CA3aHHble C HAXOHCOEHUEM 2e0OMEeMPUdecKux 8eauduH (UCnoab3ysa npu
HeobX00UMOCMU CRPABOYHUKU U MeXHUYECKUe CPeoCmaa,).

Buinycknux noayuum 603mMoicHOCHb HAYYUMbCAL:

* GLIYUCTAMb NAOWAOU PuU2yp, COCMABIEHHbIX U3 08YX Ul Oojlee NPIMOY20IbHUKOS, NAPALLeN0ZPAMMOS,
mpey20NbHUKO8, Kpyea U CeKmopa,




° BblHUCTIAIMb I’ZJZOI/I/;CIC)U MHO20)201bHUKOB, UCnob3ys OMHOUWIEHUA pasHoeeIuKocmu u
pPABHOCOCMABIEHHOCMU,

* NPUMEHAMb Al2eOPaAUYecKUll U MpUuoOHOMempU4ecKutl annapam u uoeu O8UNCeHUs NpuU peulenuy 3a0ay Ha
8bIMUCTEHUE NIOWAOel MHO20V20IbHUKOS.

Koopounamut

Buinycknux nayuumes:

* BBIYUCIIATH JJIMHY OTPE3Ka MO KOOPAMHATAM €ro KOHIIOB; BBIYHCIISATH KOOPAMHATHI CEPEAUHBI OTPE3Ka;

* HCITOJIB30BAaTh KOOPIUHATHBIH METO/I JIUISl H3yUEHUSI CBOMCTB MPSMBIX M OKPY)KHOCTEH.

Buinycknuk nonyuum 603moxucHOCIb.

* 081a0emb KOOPOUHAMHBIM MeMOOOM peuleHUsl 3a0ay Ha bIYUCTIEHUS U OOKA3AMENbCMBA,

* npuobpecmu onvim UCHONb308AHUSL KOMNLIOMEPHBIX NPOSPAMM OJisl AHANUZA YACHHBIX CLYYaAe8 83AUMHO20
PACNONOMNCEHUSL OKPYICHOCMEN U NPSMBIX,

® npuo6pecmu onsblm 6bINOJIKEHUA NPOEeKmMo8 Ha memy «prweHeHue KOOpaMHCZn’IHOZO Mmemooa npu
peuteHuu 3a0a4 HA BbLIYUCTEeHUS U OOKA3ZAMETbCMEA).




IINTAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU IIKOJIBHUKAMMUM YVY A I10
3ABEPIIIEHUH OBYYEHUA

JIMYHOCTHBIE

CnenuajibHo-nipeAMeTHbIe YY ]|

MetanpeamerHbie YY ]|

PeryasaTuBHblie

Ilo3HaBaTeIbHBIE

KOMMyH“KaTl/lBHBIC

-[I0JIOKUTENILHOE OTHOLICHHE K
YpOKaM MaTeMaTHKH;

-yMeHHe TIpU3HABaTh
CcoOCTBEHHbIE OLIMOKH;
-popmMupoBaHHE  IIEHHOCTHBIX
opueHTanmii  (camoperysnus,
CTUMYJIMPOBAHHE, JOCTHKCHHE
W Ip.);

-popmupoBanne
MaTeMaTH4YeCcKoi
KOMITICTEHTHOCTH

B cdepe auuHOCTHBIX yya y

BBIITyCKHUKOB OynyT
copMupoBaHbI BHYTPEHHSSA
MO3ULIUS o0Oyuaromerocs,
aZCKBaTHas MOTHUBALIAA
yueOHOI JIeSATEIBHOCTH,
BKJIIOYast y‘IC6HBIe u
I103HABAaTECJIbHbIC MOTHBBI,
OpHUCHTALUA Ha MOpaJbHbIC

HOPMBEI U UX BBITIOJIHEHHUE.

--BBIIOJNHATH  apUdMeTHYECKHE

HCﬁCTBHﬂ, co4yerass yYCTHBIE U

IMMCBMCHHBIC TPUEMBI; HAaXOIOUThH

3HAYEHUs KOPHSA HATypalbHOI
CTEICHH, CTEIeHH c
PpalMOHATBEHBIM TOKa3aTenemM,

HCHONb3Yysl TPH HEOOXOAMMOCTH
BBIYUCIIMTEIBHBIE  YCTPOWCTBA;
TIOJTb30BAThCS OLIEHKOH u
NPUKUIKOW TIPU  TPAKTHYECKHX
pacuerax;

--COCTaBJIATh OyKBEHHBIE
BbIpaXKeHHss M (opMysbl 110

YCJIOBMSIM 3a/1a4; OCYUICCTBIIATH B

BBIPAXKEHUSAX u (hopmymnax
4HCIIOBbIC MO/ICTAHOBKU "
BBIMIOJIHATH ~ COOTBETCTBYIOIINE
BBIYUCIIEHHS, OCYIIECTBIIATh

MOJICTAHOBKY OZIHOT'O BBIPAJKECHHUS!
B JIpyroe; BbIpaxaTh U3 (Hopmyit
OJIHY
OCTaJIbHbIE;

TIEPEMEHHYIO0 yepes
--BBITIOJIHATH OCHOBHBIC JCHCTBHS
CO  CTENEHAMH C  IEIBIMH
MOKa3aTeIAMM, C MHOTOYIEHAMHU
n  anreOpandecKuMH  ApoOsIMY;
BBITIOTHATE TOKIECTBEHHEIE

npeoOpa3oBaHus  PALMOHAIBHBIX

BBIPAXKEHHI;

--IPUMEHATH CBOMCTBa
apuMeTHISCKUX KBaJpaToB
KOpHel JUIst BBIUHCIICHHUS
3HaYeHHH M Tpeobpa3oBaHMit
YHCIIOBBIX BBIPAXKEHHH,

COACPpKAIMX KBAJIpAaTHBIC KOPHH;
--peuiatb HHHCﬁHBIC, KBaJIpaTHBIC
YPaBHEHUSI M pPalMOHAJIbHbIE
YpaBHCHHSA, CBOIALIMECS K HHUM,
JIBYX
ypaBHEHHUH u

CHCTEMBI JTMHEHHBIX
HECJIOXKHbIC
HEJIMHEHHbIE YPABHEHHUS;

--pemarb

TEKCTOBBIC 3agavyn

anredpanyecKumM METOJIOM,

NMPOBOJMTH  OTOOP  PELICHMIA,

ucxoas u3 (hopmMynHpoBKH
3a/1a4H;

--OMpPENCIATh KOOPAUHATBI TOUYKH
TOUKH C

IIOCKOCTH, CTPOUTH

3a/JaHHBIMHU KOOpAWHATaMU;
n300paXkaTh MHOXECTBO PEITCHHIT
JIMHEHHOTO HEPABCHCTBA,

--HaXOAUTh 3HAa4YeHHs (QYHKUHH,
3ajaHHOil  opmyIoi, TabiMueH,
apryMeHTy;
HaxoJuTh 3HAYCHUA aprymMeHra

rpapukoM 1Mo e

110 3HAYCHHIO DYHKIMH, 3aIaHHOIT
rpauKOM WITH TaOIHLIEi;

--OIpe/ieNIsTh CBOMCTBA (yHKUMH
rpaguky;
rpapuuecKue MpeaCcTaBICHUs MPH

o ce TIPUMCHSATH

peLIeHUH  YPaBHEHWH, CHUCTeM,
HEPABCHCTB;
--OITUChIBATH CBOICTBa

M3yYEHHBIX (YHKIUH, CTPOUTH HX
rpadukH.

-OTCJIC)KHBATD 11eJIb YueOHOIM
JIeATeNIbHOCTH (C onopoii Ha
MapIIpyTHBIE JTUCThI) K
BHEyueOHOH (C OnOpoit Ha
Pa3BOPOTHI IPOESKTHON
JIeATeNBHOCTH);

-YUHTbIBATH OPHEHTUPBI, JAHHbIE
YUHTEIIEM, IIPH OCBOCHHH HOBOTO
y4eOHOro MaTepHana;
-TIPOBEPATH PE3YJILTATHI
BBIYUCIICHUH;

-aJIeKBaTHO BOCIIPUHUMATD
yKa3aHHUs Ha OIIHOKU U
HCTIPABIIATH HANICHHBIC OLINOKH.
-OLIEHHBATh COOCTBEHHBIC YCIIEXH
B BBIUHCIIUTEIILHON
JICATEIIBHOCTH;

-TJIAaHUPOBATH IIIATH TI0
ycTpaHeHHIo npobesioB (3HaHUe
cocTaBa YHCel).

B chepe peryasTuBHBIX yyn
BBIITYCKHHKH CMOTYT OBJIAJIETh
BCCMH THITAMH

Y4.J€HCTB. HANPaBICHHbBIX HA
OpraHu3aluIo CBOeH paboThl B
OV u BHe ero, BKIFOYast
CIOCOOHOCTD IPUHUMATD U
COXPaHsTh y4eOHYIO LeJb 1
3aj1a4y, INIAHUPOBATH €€
peann3amuio, KOHTPOIHPOBATh H
OLICHUBATh CBOM JICHCTBHS,
BHOCHTb COOTBETCTBYIOIIIHE

KOPPEKTUBBI U UX BBIITOJTHECHUE

--aHAJIM3UPOBATh YCIIOBHE 3a1aUH
(BBIIEIISITH YHCIIOBBIC TAaHHBIC H
LeJTb — YTO U3BECTHO, YTO
TpebyeTcst HauTH);

-COIOCTABIIATh CXCMbI H YCIIOBHS
TEKCTOBBIX 3a/1a4;

-yCTaHaBIMBATh 3aKOHOMEPHOCTH
M UCTIOJI30BATh UX IIPH
BBITIOJTHEHNH 33/1aHHIA;
-OCYIIECTBIISITH CUHTE3 YHUCIIOBOTO
BBIPAXXEHHSI, YCIIOBHS TCKCTOBOM
3aa4yn (BOCCTAHOBJICHHE YCIOBUS
10 PHCYHKY, CXeMe, KPaTKOH
3aIUCH);

-CPaBHHBATh H
KJIaccupuIupoBaTh
H300paKEHHBIC TIPEAMETHI U
reoMeTpudeckue GUrypsl mno
3a/laHHBIM KPUTEPHSIM;

-IIOHUMATh HH(OPMAIHIO,
MPEICTABJICHHYIO B BUJIE TEKCTa,
CXEMBbI, TaOJIHUIbI.

-BHJICTh AHAJIOTHH U
HCHOJB30BATh HX MPH OCBOCHHH
NPUEMOB BbIYUCIICHHUII;
-KOHCTPYHpPOBATh
reoMeTpudeckue GpUrypsr u3
3a/IaHHBIX YacTeil; 1ocTpauBaTh
YacTh JI0 331aHHOI
TeOMETPUYECKOI (PUTYDBI;
MBICJICHHO JICJIUTh
reoMeTpUYEcKyIo GUrypy Ha
YacTH;

-COMOCTABIATH HHPOPMALIHIO,
MPEJICTABJICHHYIO B Pa3HBIX
BUJIAX;

-BbIOMPATD 3a/[aHHE U3
MPEIUTOKEHHBIX, OCHOBBIBAsCh HA
CBOMX MHTEpECax.

B cdepe nosnaBarenbHbix YVY]L
BBIITY CKHUKI Hay4JaTcs
BOCNIPHHHMATh U aHAIM3HPOBATh
CcOOOLICHUST W BaXKHEHIIHEe HX
KOMITOHEHTBI-TEKCTHI,
HCIHOIb30BATh 3HAKOBO-
CHMBOJIMYECKUE CPEJICTBA, B TOM
YHCIIC OBIAJCBAIOT  JICHCTBUEM
MOJIETTUPOBAHUS, a TaKxKe
HIMPOKUM CIIEKTPOM JIOTHYECKHX
JICHCTBUI M orepanuil, BKIOYas

061!.]1/16 TIPUEMBI PEIICHUS 3a1a41

--COTPYAHUYATh C TOBAPUILAMU
TIPH BBIMTOJHCHNUH 3a1aHHIA:
YCTaHaBIMBATb U COONIONATH
0uepEAHOCTh JeHCTBHUH,
CpaBHUBATH MOJIyYCHHBIC
PpEe3yIIbTAThI, BHICITYIIHBATD
MapTHepa, KOPPEKTHO cOO0mAaTh
TOBapuIly 06 ommuoKax;

-3a1aBaTh BOIPOCHI C LENBIO
MOJTyYeHHs] HY)KHOH
nHpOpMAINH;

-OpraHH30BBIBATH
B3aMMOIIPOBEPKY BBIIIOTHEHHO
PaboTh;

-BBICKA3bIBaTh CBOE MHEHHE TIPU
00CYyK/ICHUHN 3a1aHUs

B cdepe KOMMYHHKaTHBHBIX YY1
BBIITyCKHHKH TIPUOOPETYT yMEHHUst
YYHUTHIBATH HO3HUILHIO
cobeceHUKa(TTapTHEPCTBA),
OPraHU30BBIBAT H OCYILECTBISITh
COTPYJHHMYECTBO U KOONEPALMIO C

y4uaTeIeM n CBEpPCTHUKaMHU,

AICKBaTHO BOCIIPUHUMATH u
nepeiaBarh uHpopMaLHIo,
oToOpaxarh npeIMeTHOE
CoACpIKaHue u ycioBus
JEATEIbHOCTH B  COOOILEHUSX,
Ba)KHEHIIUMU KOMITOHCHTaMHU
KOTOPBIX SABJISIFOTCA TEKCTBI
3a/1aHUH.



CONEP/KAHUE ITPOI'PAMMABI (34uaca)
Apudmeruka

HaTypa.m,Hble gyucjaa. CTencHsb ¢ HAaTypaJIbHbIM IIOKa3aTCJICM.

PanuonanbHble ymciaa. Moaynb (abcomtoTHas BenwunHa) uyrcia. CpaBHEHHE pallMOHAIBHBIX YHCEI.
Apudmernueckue IeHCTBHS ¢ pallMOHATbHBIMU yiciamMu. CTeneHb ¢ 1eNbIM Noka3arenaeM. Yuciosbie
BBIPAXEHUSI, MOPSI0K JIEHCTBUIN B HUX, UCIIOIb30BaHHE CKOOOK. 3aKOHBI apu(PpMETUUECKUX TEeHCTBU:
NEPEMECTUTENBHBIN, COUETATENbHbIN, PACTIPEAEIUTENbHBIN.

JeiictBuTenbHble ynciaa. KBagpaTuelii kopenb U3 unciaa. Kopens Tperbeil crenenu. [lonsamue o kophe
n-ou cmenenu u3z uucia. JleCTBUTENbHBIE YHUCIIa Kak OECKOHEUHble AecAaThyHble Apoou. CpaBHeHHE
JeMCTBUTENBHBIX YHCel, apu(MeTHIecKre JecTBUS HaJl HUMU. DTalbl pa3BUTHs MPEACTABICHUN O YUCIIE.
W3mepenus, npulOinxeHusi, oueHKU. Pa3mepbl 0OBEKTOB OKpYKaIOMIEro Hac Mupa (OT 3JIEMEHTApHBIX
yacTul A0 BeenenHoit), JMTenbHOCTh IPOLECCOB B OKpY KarolieM Hac Mupe. [Ipencrasienne 3aBUCUMOCTH
MeXly BeJIMYMHAMH B BUie GopMyIl. Belaenenue MHOXKUTENS — CTENIEHH JIECATH B 3alIUCH YUCIIA.

Anzeopa

Anzeopauueckue Opoou. Apugpmemuueckue onepayuu Hao anzeopaudeckumu o0poosamu. byxeenmnvie
svipadiceHusi  (8ulpadicenuss ¢ nepemenuviMu). Hucnosoe 3Hnauenue OYKEEHHO20 —BbIPANCEHUA.
Honycmumele 3HaueHus nepemeHHulX, X00AWUX & ancebpauyeckue evipadicenus. [loocmanosxka
svipadiceHuli  emecmo  nepemeHnvix. Pasencmeo  Oykeennvix  @vipadicenuti.  Toocoecmeo,
o0okaszamenbcmeo mocoecms. Ilpeoopazosanus evipadicenuil.

Cesoticmea cmenenell ¢ yenvim noxazamenem. Muoeounenvi. Cnodcenue, 6bluumanue, YMHONCEHUE
MHO20UNIeHO8. DOPMYIbl COKPAUWEHHO20 YMHONCEHUA: K8AOPAm CyMMbl U K8aopam pasHocmu, KyO
CyMMBI B Ky0 paszHocTu. @opmyna pasrocmu keaopamos, Hopmysia CyMMBbI KyOOB U pPa3HOCTH KyOOB.
Pasnoowcenue mnocounena na mmoxcumenu. Keaopamuuiii mpexunen. BolieneHne NOJHOTO KBajpaTa B
KBaJpaTHOM TpexwieHe. Teopema Buema. Pasznoscenue xeaopamnozo mpexuieHa HA JuUHelHble
mHodcumenu. Muozounenwvl ¢ 00notl nepemennou. Cmenenvb mHozounena. Kopenv mrozounena.

Anrebpanueckas 1poob. Cokpartenue 1podeid. JleficTBus ¢ anredpandeckuMu JIpoOsiMH.
PanronansHbie BeIpakeHUsI U UX npeoOpa3oBaHus. CBOWCTBA KBAaJPAaTHBIX KOPHEW M WX TMPUMECHEHHUE B
BBIYUCIICHUSIX.

Ypasnenus u nepasencmea. Ypasnenue c oonoii nepemennoi. Kopeno ypasnenus. Jluneiinoe ypasHnenue.
Ksaopamnoe ypasnenue: ¢hopmyna xopmueii xeadpammoeo ypasHenus, Peuwienue payuonanbHuix
ypasHenuui. [lpumepvl peuwienus ypasHeHUll GbICUIUX CMeneHell;, Memoovl 3aMeHbl NepeMeHHOL,
DPA3N0ACEHUS HA MHOACUTNETU.

VYpaBHEeHME C IBYyMs NEPEMEHHBIMU; PEIICHNUE YPAaBHEHUA C IByMs NepeMeHHbIMU. CHcTeMa ypaBHEHUM;
pemenue cucteMbl. CucrteMa JByX JIMHEWHBIX YPAaBHEHUN C IByMs IEPEMEHHBIMU; PEIICHHUE TOJCTAaHOBKON
U anreOpauvyeckuM CIOKEHHEM. YpaBHEHHE C HECKOJIBKHMHU IepeMEeHHBIMU. [Ipumepsl perieHus
HEJIMHENHBIX cucTeM. [Ipumepsl pemienns ypaBHEHH B IIEJIBbIX YNCTIaX.

HepasenctBo ¢ onHol nepeMeHHOU. Pemienne HepaBeHCTBa. JIMHEHHbIE HEPABEHCTBA C OJHOM IIEPEMEHHON
u ux cuctembl. KBagpatHbeie HepaBeHCTBa. [Ipumepul peutenus OpoOHO-TUHENIHbIX HePABEHCMS.

UucaoBble HEPABEHCTBA U UX CBOUCTBA. JJoKazamenbCmeo 4uciosulx u aneeopauyeckux Hepagencms.
Ilepexox ot ciioBecHO (POPMYJTHMPOBKHM COOTHOIIECHHUHM MeKAY BeIHMYHHAMM aJIredpanyeckoil.
Pemenne TekcTOBBIX 327124 ajredpandeckuM crocodom.

Yucaosble nmociaenoBareabHocTH. [loHsATHE MOcnenoBaTeabHOCTU. ApudMeTndeckass U reoMeTpuyecKas
nporpeccuu. @opmyibl 00IIEro 4jaeHa apu(pMeTHUECKON U TeOMETPUUYECKON MPOTrpeccuii, CyMMBI MEPBBIX
HECKOJIbKMX WJIEHOB apu(METHUECKON U T€OMETPUIECKON MPOrpeccuil.

Yucaosble pyakuun. [Tonarue pynxmunu. O6nacts onpenenenus GyHkiun. CrocoOsl 3a1aHus QyHKIHH.
I'paduk QyHkumu, Bo3pactaHue U yObiBaHHE (DyHKIMHU, HAauOObIIee U HaUMEHbIlee 3HaUYeHUs (QyHKIUH,
HYJH (QyHKIIMH, TIPOMEXYTKH 3HAKOTIOCTOSHCTBA. UTeHHe TpaguKkoB (HyHKIMHA.



OYHKINH, OMHCHIBAIONINE MPSAMYI0 H OOpaTHYI MPOMOPIHMOHAIBHYIO 3aBHCHUMOCTH, WX TpaduKu.
Jluneitnas ¢yuknus, ee rpaduk, reomMeTpuueckuil cMmbica kodddunuentoB. ['unepbona. Keampartuunas
byskms, ee rpaduk, napadona. KoopauHaTel BepIIMHBI Tapaloiibl, OCh cuMMeTpun. CmenenHuvle (hyHKyuU
¢ HamypanvbHulM nokazamenem, ux epaguxu. I'paduxu QyHKINNA: KOPEeHb KBaAPATHBIA, KOPEHb KyOHMUECKUH,
Moynb. Micnons3oBanue rpadukoB GyHKIUHN 171 pelICHHs] YPAaBHEHHUA U CUCTEM.

[Tpumepsl rpaduvecKux 3aBHCHUMOCTEH, OTPAKAIOIIMX PEabHBIC MPOIECCH: KoJieOaHue, MOoKa3aTeIbHbIN
POCT; uucnosvie GyHKYuU, OnUcbi8aloujue dSmu npoyeccyl.

[TapannenpHblii IepeHoc rpaduKoB BAOIb OCEH KOOPAUHAT U CUMMEMPUsL OMHOCUMETbHO OCEl.

Koopaunartel. M300pakeHne dncen TOYKAMU KOOPAMHATHOW MpsMoil. ['eoMeTprueckuii CMBICT MOIYIIS
guciia. UWCIOBBIE MPOMEKYTKH: HHTEPBAN, OTPE30K, Jyd. Dopmyra paccmosHus mexncoy mouKkamu
KOOPOUHAMHOU NPAMOU.
JlexkapToBbI KOOPJMHATHI Ha IUIOCKOCTH; KOOPAWHATHI TOYKU. KoopauHaThl cepenHbI oTpe3ka. dopmyna
paccTOsSHUSL MEXKIy IBYMsI TOYKAMH IJIOCKOCTH. YpaBHEHHE MPSMOM, YrioBod Kod(pPHUIHMEHT TpsMoi,
YCIIOBUE TAPAJUICIHOCTH MPSMBIX. YPaBHEHHE OKPYKHOCTH C IIEHTPOM B Hadaje KOOPJHHAT U 6 a0l
3a0aHHOU MmouKe.
['padmyeckass WHTEpPHpETAIUs YpaBHEHUH C JIBYyMS MEPEMEHHBIMA W MX CHUCTEM, HEPABCHCTB C JABYMSI
MIEPEMEHHBIMH U UX CUCTEM.

I'eomerpust

HavanbHble NOHATHS U TEOPEMbI Tr€eOMETPUH.

Bo3HUKHOBEHNE T€OMETPUN U3 TPAKTUKHU.

I'eomerpuueckue Gurypsl u Tena. PaBeHCTBO B reOMETpHUH.

Touka, mpsAMast ¥ IIIOCKOCTb.

[loHsTHE O rEOMETPUUECKOM MECTE TOUEK.

Paccrosinue. Otpesok, nyd. JlomaHnas.

VYron. Ilpsmoit yron. Octpele U Tynble yriabl. BepTukanbHbele U CMEXHbIE yIibl. buccekTpuca yria u ee
CBOMCTBA.

[TapannensHble U nepecekaronyecs npsamole. [lepneHAUKyIIpHOCTh NPAMBIX. TeopeMsbl 0 apauIeIbHOCTH
U MEepHEHAUKYIISIPHOCTH NMPsAMBIX. CBOMCTBO CepeJMHHOIO NEPIEeHINKYIIApa K oTpe3Ky. [lepnennukymnsap u
HaKJIOHHAs K NpssMoi. MHOroyronbHUKUA. OKpYyKHOCTb U KPYT.

TpeyroabHuk. IIpsMoyronbHble, OCTPOYroJibHBIE, W TYNOYTOJIbHbIE TPEYroJbHUKU. BbicoTa, MeaunaHa,
OuccexTpuca, CpeHssl JMHUS TpEeyrojbHUKA. PaBHOOEOpEeHHBIE M PaBHOCTOPOHHUE TPEYTOJILHUKY;
CBOICTBa U MPU3HAKU PABHOOEIPEHHOTO TPEYTrOJIbHHUKA.

[Ipu3Haku paBeHCTBa TpeyroapHUKoB. HepaBeHcTBO TpeyrosnbHuka. CyMMa yIiioB TpeyrojabHUKa. BHemHue
YTJIbl TPEYTOJIbHUKA. 3aBUCUMOCTb MEX/1y BEIMUYHMHAM CTOPOH U YIJIOB TPEYTOJIbHUKA.

Teopema daneca. [Togobue TpeyroabHUKOB; K03 duument nogodus. [IpusHaku moo0ust TPEyroabHUKOB.

Teopema Iludaropa. IlpusHaku paBeHCTBa MPSAMOYTOJBHBIX TPEYrodbHUKOB. CHHYC, KOCHUHYC, TaHTEHC,
KOTaHI€HC OCTPOro yria MPsSMOYTOJbHOIO TPEYrojpHUKa U yrios oT 0° no 180°; mpuBeneHne K oCTpoMy
yriay. Pemenue npsMoyroibHbIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYIIBL,
CBS3BIBAIOIINE CHUHYC, KOCHUHYC, TAaHI€HC, KOTAaHI€HC OJHOIO0 M TOro k€ yria. Teopema KOCHHYCOB M
TeopeMa CUHYCOB; IPUMEPHI UX IPUMEHEHHUS U1 BBIYMCIICHUS 3JIEMEHTOB TPEYTrOJIbHHUKA.

3aMeyvaresbHble TOYKH TPEYTOJIbHUKA: TOUYKHM MEepeceueHHsl CEPeMHHBIX MEPIEeHIUKYIISIPOB, OMCCEKTpPHUC,
MeHaH.

YerbipexyrojbHuK. [lapamnenorpamm, ero cBoiicTBa U npu3Haku. [IpsAMOyronpHHK, KBaJapar, poMO, UX
cBOiicTBa U nmpu3HaKku. Tpanenus, cpeaHss JUHUS Tpaneluu; paBHOOepeHHas Tpaneuus.

MHOFO)’FOJILHI/IKH. BBIHyKJ'ILIG MHOT'OYT'OJIbHUKH. CyMMa YTJIOB BBIITYKJIOTO MHOT'OYT'OJIbHHKA. Bnucannsie
N OITMCAHHBIC MHOI'OYT'OJIbHUKH. HpaBI/IHBHBIe MHOT'OYT'OJIbHUKH.

OxkpyxHoctb U Kpyr. lLlentp, paauyc, mmamerp. [lyra, xopma. Cekrop, cermeHt. lleHTpanbHbIH,
BIIMCAHHBIA yTOJI; BEJIMYMHA BIHCAHHOTO yria. B3aumHoe pacmnosoeHue MpsMOil U OKPYKHOCTH, 08)X
oxpyacnocmeti. KacarenpHast u ceKyliast K OKpy>KHOCTH, PAaBEHCTBO KacaTeJIbHbIX, IPOBEJEHHBIX U3 OJHOU



TOYKHMU. Mempuqecme COOMHOWERUA 6 OKPDYIHCHOCMU.! ceolicmea CeKyuux, KacamejibHblXx, xopd.

OKPY)KHOCTI), BIIMCaHHAA B TPCYTOJbHUK, U OKPYKHOCTH, OIIMCAHHAA OKOJIO TPCYrOJIbHHKA. Bnoucannnie n
OINMMCAHHBIC YCTBIPCXYT'OJIbHUKHU. Bnucannvie u onucarnmole OKPYIAHCHOCMU NPABUTIbHOCO MHO20)Y20/IbHUKA.

N3mepenune reomerpuyeckux BeJu4uH. [[nuna orpeska. JjinHa JoMaHO#, HIEPUMETP MHOTOYTOJIbHUKA.

Paccrosnue ot TOoukM 10 mpsmoi. PaccrosHue Mexay mapajulelIbHBIMU MPSAMBIMU. J[JIMHA OKPY’KHOCTH,
YHCIO /#; JunHa Ayrd. Benmuwna yrna. I'pagycHast Mepa yriia, COOTBETCTBHE MEXIY BEIWYHHOHN yriia U
JUIMHOW IyTH OKPY’KHOCTH.

[TonsiTre o mromaau miIockux Guryp. PaBHOCOCTaBICHHBIC U PaBHOBEIUKHAE (PUTYPHI.

[Mnomane mnpsmoyronpHuKa. [lnomaap mnapamienorpaMma, TPEYroJdbHHKA H Tpameuuud (OCHOBHBIC
dbopmyner). opMyITbl, BEIpAKAIOIINE TUIOMIAb TPEYTOJbHUKA: YEPe3 JIBE CTOPOHBI M YTOJI MEXIYy HUMH,
yepez nepumemp U paouyc 6NUCAHHOU OKpyxchocmu, opmyna Iepona. Ilowaos uemvipexy2onbHUKa.
[Tnomanpe kpyra u miomaiab CEKTopa.

CBs13b MKy TUIOIIASIMU TIOJJOOHBIX QUTYD.

Inemenmul J102UKU, KOM6unamopul<u,
cmamucmuku u meopuu 3ep0}lmuocmet2

I[OKa?-aTeJII)CTBO. OnpeneneHI/m, JA0Ka3aTejIbCTBa, AKCUOMBI W TCOPEMBI, CJICICTBUA. Heobxooumvie u
docmamounbvle YClo6usl. KOHTpHpI/IMep. I[OKEB&TGJILCTBO OT IIPOTHUBHOTO. HpHMaH u 06paTHa51 TCOPCMBI.
Tonsmue 06 axcuomamuke u aAKCUOMAMUYECKOM nocmpoeruu ceomempuu. Iamoiii nocmyanam Dexnuoa u
€20 UCmopusl.

MHuoxkecTBa U KOMOMHATOPUKA. MHodicecmao. Dnemenm MHod*CeCmead, noomHodxcecmso. ObveduneHue u
nepeceueHue MHodcecms. /fuazpammul Jiinepa.
[Tpumeps! pemieHnss KOMOMHATOPHBIX 3a/1a4: epedop BapUAHTOB, MPABMIIO YMHOKCHHUS.

CratucTuyeckue aaHHble. [IpencraBieHue naHHBIX B BHJAe Tabmul, auarpamm, rpapukoB. CpenHue
pe3ynbTaTtoB u3MepeHuid. [loHsTHe 0 cTaTUCTHUECKOM BBIBOJIE HA OCHOBE BHIOOPKHU.
[lonatue u mpuMepsl CIy4alHbIX COOBITHA.

BepOSITHOCTb. Yacrora CO6BITI/I$I, BEPOATHOCTE. PaBHOBO3MOKHBIE COOBITUS U MoACUYET X BCPOATHOCTH.
HpeI[CTaBJ'IeHI/Ie 0 FeOMeTqueCKOﬁ BCPOSATHOCTH.

HTOroBbiii KOHTPOJILHBIN TECT.
[Iporpamma 3JI€eKTUBHOIO Kypca COJIEPKHUT TPU MOJYJIS:
«Anzeopan(l u 2 ywacmu), «I'eomempusan(lu 2 uacmu), «Peanvnas mamemamura.

B moayJie «Asredpa» oTpabaThIBarOTCS HABBIKM pellieHus aaredpandeckux 3aganuii 1 vactu KUM
OI'D. Dr1o 3amaHus ¢ BHIOOPOM OJHOTO OTBETa M3 YETHIPEX MPEIJIOKEHHBIX BapHAHTOB, C KpPaTKUM
OTBETOM M Ha COOTHECEHHE, C 3alUChI0 pemieHus. B 3Tom Giioke mpoBepsieTcsi BiaJeHHE OCHOBHBIMHU
aIropuTMaMH, 3HAHWE M TOHMMAHHE KIIIOYEBBIX 3JIEMEHTOB COJEpKaHUS (MaTeMaTHYEeCKUX TOHSATHUH,
UX  CBOWCTB, NMPHUEMOB pELICHHS 3aJad U Ip.), YMEHHE IMOJb30BATbCS MAaTEMaTUYECKOM 3aIluChlo,
IPUMEHATH 3HAHUS K PEHICHUI0O MaTeMaTHM4YeCKHUX 3ajad, HE CBOJALIMECS K MPSIMOMY HPHUMEHEHUIO
aJIropuTMa.
3ajiaHus 2 yacTy HampaBieHbl HAa MPOBEPKY BIIAJECHUS MaTEpHUajJOM Ha MOBBIIIEHHOM ypoBHE. Mx
Ha3HaueHue — AuddepeHIupoBaTh XOPOIIO YCIEBAIOIIMX IIKOIbHUKOB MO YPOBHSM IMOJTOTOBKH, BBISIBUThH
HaubOosee TMOJArOTOBICHHYIO YacTh BBIMYCKHHUKOB, COCTaBISIOUIYIO IOTEHIMAIbHBIH KOHTHHIEHT
OpOQUIBHBIX KJIACCOB. OTH YacTU COJEp)KAT 3a/JaHUsl TOBBIIICHHOTO YPOBHS CIIOKHOCTH, KOTOpPBIE
HaIpaBJieHbl HA IPOBEPKY TAaKUX KaYeCTB MaTEMaTH4YE€CKON MOJIOTOBKU BBIITYCKHUKOB, KaK:
- yBepeHHOe BIajieHue (HOPMaIbHO-ONEPATUBHBIM aJreOpandecKuM anmnapaTom;
- yMEHHE pEeHINTh IJIAaHUMETPUYECKYI0 3aJauy, MpPUMEHss pa3uyHble TEOPEeTHYECKHUEe 3HAHUSA
Kypca FeOMEeTpHH;
- YMEHHE PElIUTh KOMIUIEKCHYIO 3ajjady, BKIIIOYAIOLIYI0 B ce0sl 3HaHMsI W3 pa3HBIX TEM Kypca;




- yMEHHE MaTeMaTHYeCKH T'PaMOTHO M SICHO 3allHCaTh pPEIIeHHEe, MPUBOMAS MPU STOM HEOOXOIUMBIC
MMOSICHCHUS 1 00OCHOBAHMS;
- BIAJICHUE MTUPOKUM CIIEKTPOM IPUEMOB U CIIOCOOOB PACCY>KICHHIA.

Moayabs «I'eomerpus» comepxut reomerpudeckue 3agauu 1 yactu KMM OI'D. B stom Giioke
MOBTOPSIIOTCS. OCHOBHBIE T€OMETPUUECKUE CBEJCHUS, U OTPAabaThIBAETCSl HABBIK PEIICHUS F€OMETPHUECKUX
3a/1a4.
3ajlaHysl YacTU 2 HANpaBJICHBl HA NPOBEPKY YMEHMS pelaTh IIAHUMETPUYECKYHO 3a7ady, MPUMEHSS
pas3iIu4yHbBle TEOPETUYECKHE 3HAHUSA Kypca TEOMETPUH; YMEHUS MaTEeMaTU4YeCKH TIPaMOTHO M SICHO
3alMChIBaTh pEIIeHUE, MPUBOAS MPU 3TOM HEOOXOIMMBbIE MOSICHEHHUSI U 0OOCHOBAHUS; BJIa/IeHUE IHUPOKUM
CIEKTPOM IIPUEMOB U CIIOCOOOB pacCy KACHUH.

Monyas «PeanbHasi maremaTtuka» coaepxkur 3agaun 1 wvactu KMM OI'D.  Ilpaktuxo-
OpUEHTUPOBAHHBIE 33aJIJaHUS TTOJUEPKUBAIOT BaXKHOCTh OCBOCHMSI TAKMX MaTEeMAaTUYECKUX KOMITETEHIUH, KaK
YMEHHUE NPUMEHATH 33/1aHUS B IPAKTHUECKON KU3HU U B CMEKHBIX 00JIaCTSIX.

HTrorosoe 3aHsaTue mnmpeamnojgaract nmMpoBECACHUC KOHTPOJBHOI'O TECTa IO MaTcpuaiaM B (bopMe
oro.

MeToauueckuii KOMMeHTapUii. DJIEKTUBHBIE 3aHATHUS 10 KaXIO0W TeME I1eJIeco00pa3Ho pa30uBaTh
Ha stanbl (O10km). Kaxknas TemMa HaumHaeTcs ¢ MOBTOPEHMS] OCHOBHBIX TeopeM U (QopMys, a Takxke
paccMOTpEHHS HOBBIX, HE BXOJSAIIUX B OCHOBHYIO IIPOrpaMMy, HO HEOOXOJUMBIX MIPU PEHICHUH psjia
3a7a4 Ha »K3aMeHe. Beinensercs mepBblif 010k «OcHOBHBIE cBefeHUs». [lIsi SKOHOMHHM BpEMEHHU
UCIIOJIB3YIOTCSl TaONMIbl (pa3fgaToyHblil Marepuai) ¢ (GopMylaMH U PUCYHKaMH, OINOpPHBbIE IUIAKaThl,
CllaiiioBasi Mpe3eHTaLusl.

Bropoii 610k «Pemraem BmecTe» mpesmnonaraeT pa3doop pEmICHH OMOPHBIX JIEMOHCTPAITHOHHBIX
3aja4, MCIOJIB3YIOUIMX OCHOBHBIE TEOpeMbl M (HOpMYJBl JAaHHOTO pasfella M pellaeMble pa3HbIMHU
crocobaMu, MOBTOPSIETCSI AITOPUTM PEIIEHUs 3a/1ad M0 TeMe. YUUuTelleM yaAemseTcs cephe3HOe BHHUMAaHUE
pa300py TUIUYHBIX OLIMOOK B XOJI€ PEILICHHUs 3aJaHHs, a TAK)Ke 3allMCH OTBETa B 3K3aMEHAIIMOHHBIN OJaHK.
Pemarorcst 3aganus u3 4yactu 1 sK3aMEHAalMOHHOW paboOThl ¢ BBIOOPOM OJHOTO OTBETAa M3  YEThIpeX
NPEUIOKEHHBIX BAPUAHTOB, C KpPaTKUM OTBETOM W Ha YCTAaHOBJIEHHME COOTBETCTBUS MEKIY
00BEKTaMHU JIBYX MHOYKECTB.

3aHsATHE MMPOJOJIKACTCSA PEIIEHUEM 3aayu TPYNIaMU U CaMOCTOSITENIbHBIM pelIeHneM. JTo OJIOKU
«Pemaem B rpymmax» u «Pemraem camm». B Xone pemieHus 3agad peKOMEHIYETCsl MPUIEPKUBATHCS
npuHIUna «OT MIPOCTOro K CI0KHOMY» O] pyKOBOJICTBOM YUHUTEIIS.

VYuutenb MOXET CIUIAaHUPOBaTh YPOKH TMapHOW paboThl, TJe ydalquecs TOTOBATCA K
CaMOCTOATEIBHON M KOHTPOJIbHOM padoTe, 3a4eTy, 3aluTe MPOeKTa.

Yyurento HEOOXOAMMO MOOMIPATh CTPEMIICHHE y4allMXcs paboTaTh B MHIWBHUIYATbHOM PEXHUME.
Ha Bcex Tunax 3aHATHHM YYMTENIO CIEAYET NONACPKUBATh AKTHUBHBIN AMAJIOr C yYalUMHUCS. YUUTENb
CUCTEMAaTUYECKH OCYLIECTBJIIET MOHUTOPHHI JOCTHXKEHHUS 0O0s3aTEeNbHBIX pPE3yJbTaTOB OO0y4YeHus,
CBOEBPEMEHHO OCYIIECTBIISIET KOPPEKIMIO 3HAHUM ydaluxcsl.

Annapam Konmpons.

B mpouecce o0CBOEHMsSI ydalIUMHCS KaXIOTO MOAYJS Kypca IPEeIyCMOTPEHO IPOBEAECHUE
TPEHUPOBOYHBIX TECTOB M CAMOCTOSATEIbHBIX pabOT, MO3BOJSIOUIMX MPOBOAUTH TEKYIIHH U TeMaTHUECKUN
KOHTpPOJIb 3HAHUM M yMEHUH ydammxcs. B KoHILle mM3ydeHMsI Kypca IPOBOAMTCS UTOTOBas KOHTPOJIbHAS
pabora.

TpeHrpOBOYHBIE TECTHI U CAMOCTOSITENIbHBIE pabOTHI, HAIleIEHHbIE HA MPOBEPKY 3HAaHUI OCHOBHBIX
TEOPETUYECKUX CBEJICHUI, OLIEHUBAIOTCA  «3auyTeHO» (MpU YCIOBUU BBHINOJHEHHUH He MeHee 75%
NpPEUVIOKEHHBIX 33/IaHuil) WM «HE 3auTeHo». MrToroBas KOHTpOJbHas paboTa COCTaBIsSETCA IO
Marepuaniam B Gopme OI'D. Ilpu cocraBieHnn pabOTHI yUWUTETh MOXET HCIIONIH30BAaTh MaTEpHAIbl U3
CIIMCKA JINTEPATypPbl, PEKOMEHI0BAaHHBIE JUIsl OpraHU3aluy NoAroToBKu K OI'D.

OcyiecTBiIeHHe KOPPEKIMHM 3HAHUW ydaluluxcs MPOBOJAUTCS Ha OCHOBAHWHM MOHHMTOPHMHIA
OTCJICKUBAHMUS Pe3yJbTaTOB OOydeHHUs. B TeueHHe M3ydeHUs JaHHOTO AJIEKTUBHOIO Kypca 3amoJHIeTCs



TabnuIa, B KOTOPOW COIePIKATCS PE3yNIbTAThI BHITIOIHEHUSI TECTOB U CAMOCTOSITENIbHBIX paboT. [IpumepHbIit
BapUaHT 3aIOJTHEHUS TAOJMIIBI U KpaTKHE 0003HAYCHUS TIPEITIOKEeHBI HUXKe (Tadmuma 1).
Tabnuna 1.
Pe3yibTaThl BHINOJHEHHUS TECTOB H CAMOCTOSITEILHBIX PA00T yuyanuxcs 9 kjacca npu
HU3YyYEeHHNH IEKTHUBHOI0 Kypca
«MaremaTuka: noaroropka k OI'I»

Cnuc CopeprxkaHue MPOBEPOYHBIX padbOT

0K . =
o o (@] = a

yaam | S | o | §°| 3 S5 | & N

uxcs | & = ° EE g ] g S| Tl s ®3| - B | X
= = S 2| F T = S| i 9 < 5 Q Q)
o o=l - S = = 1 ool 3 =
S| 2E EE| S5l o S B2 2| B8 |5 |8
S| B BRI &F| e 5 | S| &l 8|8 = |8 |2
S 2 S| 2E|FET| 2| BRI 5 E]zg ¢k

. ( "
3| > =gl B¢ S |2 Bl A 2|8 8|88
R ST B N i ) °o | = e | & 5 | R =
— vof o & - & 5 = o ' . : e @)
F»— 1 <t Q o L
~ =E| & S |& |00 | ¥ =
= 1O —

1

2

3

4

5

6

3a BBINOJIHEHUE TecTa OOyYaroUMHCs MOJy4aeT YHUCJIO MPOIEHTOB, MOJydyaeMoe JIeJIEHHEM BEpHO
BBINIOJIHEHHBIX 33JJaHUM HA YUCIIO BCEX 3aAaHuil, yMHOxkeHHOe Ha 100%.
MOHHTOPHHT OTCJIC)KUBAHUS PE3YIHTATOB OOYICHHS MTO3BOJISICT CBOEBPEMEHHO BBISIBUTH
«3amaialre) TeMbl Kypca, IPOBECTH KOPPEKIIMIO U 0Ka3aTh WHAUBHUIYyAbHYIO TIOMOIIb YYaIUMCS.
YueOHO- TeMaTHYECKHUI IIJIaH

Ne Ha3zBanue (Tembl) MOTYJIs KoanuecTtBO N3 Hux
1acoB TEOpus | MpaKTHUKA

1. Anrebpanyeckue 3aaHust 6a30BOT0 YPOBHSA 13 7 6
2. I'eomeTpuueckue 3a1aun 6a30BOrO ypOBHS 6 3 3
3. Peanbnas matemarnka 6 4 2
4. 3a/1aHusI TOBBILIEHHOTO YPOBHS CJI0KHOCTH 6 4 2
5. Hrorooe 3anstue 3 - 3

OO01m1ee KOJIMYECTBO YacOB 34 18 16

Moayab 1. Anzedpauueckue 3a0anus 6a306020 yposHs.

BBenenue: nenb M colep)kaHME 3JIEKTUBHOIO Kypca, (opMbl KOHTpoJisi. OOBIKHOBEHHBIE U

necatuanble qpoou. CtaHnmapTHBIN BUA yncia. OKpyrieHHe W CpaBHEHHE YHCeNl. byKBEHHBIE BBHIPAKCHHUS.
Ob6nacte nomycTuMblx 3HaueHuil. @opmynel. CreneHb ¢ [eIbIM  [OKa3aTeaeM. MHOTOWIEHBI.
[Ipeo6pa3oBanue BblpakeHUH. PasnojkeHne MHOrOUYJIEHOB HAa MHOXHUTENU. Anredpandeckue aApoOu.
Cokpauienue anredpanueckux 1pobeit. [IpeoObpa3zoBanus pannoHaIbHBIX BeIpaskeHHH. KBaspaTHble KOPHH.
JIuneiinble u kBagpaTHble ypaBHeHuUs. Cuctembl ypaBHeHU. HepaBeHCTBa ¢ OJJHON EPEMEHHOM U CUCTEMBI
HepaBeHCTB. PenieHune KBaapaTHbIX HepaBeHCTB. [locnenoBaTenbHOCTM M nporpeccuu. PekyppeHTHbIe
dbopmynel. 3agauu, perraeMbpie ¢ TOMOIIBIO MPOTPECCHIA.
Uucna Ha KoopauHATHOM NpsAmMoil. IlpencraBienue pelieHrii HEPaBEHCTB U UX CUCTEM Ha KOOPAMHATHOU
npsimoi. DyHkiuu U rpapuku. OCOOEHHOCTH pPACMONOXKEHUs B KOOPAMHATHOM IIOCKOCTH IpaduKoB
HEKOTOPBIX (DYHKIMI B 3aBHCUMOCTH OT 3HA4YEHHUS MapaMeTpoB, BXOIAIUX B (GopMyiibl. 3aBUCHUMOCTb
MEXly BEJIMYMHAMH.



Moayasb 2. 'eomempuueckue 3a0auu 6a308020 ypoeHs.

TpeyroabHUKH, YeTHIPEXyTOJbHUKU. PaBEHCTBO TPEyroibHUKOB, Mmojgooue. PopMyIibl IUIOMIAIH.
[IponopuuonaibHable OTpe3KU. OKpYKHOCTH. YTJIbl: BIUCAHHBIE U IEHTPAJIbHBIE.

Moayab 3. Peanvnaa mamemamuxa.

[Ipouentel. CocTaBieHHE MaTeMaTH4YECKOW MOJAETU IO YCIOBUIO 3aJayd. TeKCTOBble 3aJaud Ha
MpakTHYeCKuil pacueT. UTteHue rpadukoB U auarpaMM. DINEMEHTb KOMOMHATOPUKH, CTATUCTUKH U TEOPHUH
BEpOSTHOCTEN. BripaxkeHnue BeTUIHHBI U3 (OPMYIIHL.

3a0anus no8vIUIEHHO20 YPOGHA C/LOHCHOCHU.

[TpeoOpa3zoBanust anreOpandeckux BbIpaKCHUH. YpaBHEHUs, HEPABEHCTBA, CUCTEMBI. VccienoBanne
dbyaknun u noctpoenue rpaduka. Kycouno-zamanueie ¢yHkiuu. [loctpoeHue rpadukoB ¢ MOIyJEM.
3amauu Ha ABIKEHHE. 3a/laui Ha cMecH, ciuiaBbl. CIIOXKHBIE MMPOLEHTHL. 3aJauyl Ha COBMECTHYIO paboTy.
3amaHusi ¢ MapamMeTpoM: HccienoBaHue TpaduKoB (YHKIMIA, pEIIeHHe YpaBHEHH M HEPaBEHCTB C
napamMeTpoM. 3HaKM KOpHEW KBaJpaTHOrO TpexwieHa. PacronoxeHne KopHEH KBaJApaTHOTO TpEXusieHa.
[Tapametpsl a, b, ¢ 1 KOpHH KBaAPATHOTO TpexXuiieHa. [ eomeTpuueckue 3a1a4m.

Hmozosoe 3anamue. 1IpoBeieHne NTOTOBOIO KOHTPOJIBHOIO TECTA



KaHeHIlapHO-TeMaTI/I'{eCKOB NJIAaHUPOBAHHUE

3J:(I_){ Ne sansus B Tema 3anaTHA Jara
AT Teme [Inan ®dakr
Moayas 1. Anreopanyeckue 3aganus 6a3oBoro yposHs (13 yacoB)
Botuucnenus (2 uaca)
1 1 OOBIKHOBEHHBIE U eCITUIHBIe Tpoou. CTaHTapTHBIN BU
qucia.
2 2 Tpenuposounvie sapuarmol. Camocmosmenvuas paboma.
Ypasnuenus u nepasencmea (3 uaca)
3 1 JIuHeiHbIe U KBaJpaTHbIE YpaBHEHHUS.
4 2 Jlunelinble U KBajipaTHBIC HEpaBeHCTBA. CHCTEMbI HEPABEHCTB.
5 3 Tpenuposounvie sapuanmol. Camocmosmenvuas paboma.
Koopounamnasa npamas. I'pagpuxu (3 uaca)
6 1 Uucna Ha koopauHATHOU IpsiMoil. [IpencraBinenue peleHuit
HEPABEHCTB M UX CUCTEM Ha KOOPJAMHATHOMN IPSIMOM.
7 1 I'padvku GyHKIMN U UX CBOMCTBA.
8 2 Tpenuposounvie sapuanmol. Camocmosmenvras paboma.
Anzeopauueckue sviparxcenus(2 uaca)
9 1 Muorousensl. Anrebpandeckue qpoou, cteneHu. JlomycTumblie
3HAYEHHUsI [IEPEMEHHOM.
10 2 Tpenuposounvie sapuanmol. Camocmosmenvhas paboma.
Ilocneooeamenvnocmu (2 uaca)
11 1 Yucnosle nocnenoaTenbHOCcTH. [Iporpeccun.
12 2 Tpenuposounvie sapuanmol. Camocmosmenvhas paboma.

13 1 Oboobwarowuti mecm Mmooy «Aneebpay 6a306020 yposHSI.
Moayas 2. 'eomeTpuyeckue 3agaun 0a30B0ro ypoBHs (6 4acos)
Iloocuem y2noe(2 uaca)

14 | Tpeyronpauk. YeTpipexyronbHUK. OKpy»KHOCTb.
15 2 Tpenuposounvie sapuanmol. Camocmosmenvhas paboma.
Inowaou gpuzyp (2 uaca)
16 1 YetbipexyroapbHuku. TpeyronbHuk. OKpy>KHOCTb U KPYT.
17 2 Tpenuposounvie sapuanmol. Camocmosmenvhas paboma.
Buioop eepuvix ymeepicoenuii(1l uac)
18 TpeHupoBOYHbBIC 3a1aHMUSL.
19 Oboowarowuti mecm mooyns «l eomempusy 6308020 YPOBHSL.
MoayJs 3. PeanbHasi MaTemaTuka (6 4acoB)
I'pagpuxu u ouazpammot. Texcmoeswie 3a0auu (3 uaca)
20 | UreHue rpadMKOB U IHarpaMM.
21 2 TeKCTOBBIE 3a/1a4l HA IPAKTUYECKUN pacyer.
22 3 Tpenuposounvie sapuanmol. Camocmosmenvras paboma.
Peanvuas nnanumempusn. Teopus eepoamuocmei (2 uaca)
23 1 Pemenue 3a1a4 npakTHYECKOM HANTPaBJICHHOCTH.
24 2 DneMeHTbl KOMOWHATOPUKH U TEOPUH BEPOSITHOCTEH.
25 1 Obodwarowut mecm mooyas « Peanvnas mamemamuxay.
Moayab 1 u 2. 3a5aHusi NOBBILIEHHOT0 YPOBHS CJIOKHOCTH (6 4acoB)
26 1 | [TpeoOpazoBaHus aredpandecKuX BhIPAKEHUH.




b Ne 3ansTHS B Hata
3aH Tema 3ansgaTus
AT Teme [Lnan (OF)4)
27 2 YpaBHEHUsI, HEPABEHCTBA, CUCTEMBI.
28 3 HccnenoBanue GyHKIMU U TIOCTpoeHuUe rpaduka. 3aganus ¢

apaMeTpPOM.
29 4 TexcToBbIC 3aa4H.
30 5 ['eomeTpuyeckue 3a1auu
31 I'eomeTpuueckue 3a1aun

Hrorosoe 3ansitue (3uaca)

32- 1-3 Hmoeoswiti mecm
34

Jlumepamypa (0na yuumen:s)




1. «500 crtoco6oB 1 METOJIOB peleHus 3aau o MmaremaTnke» A.P. Ps3aHoBCKHid.

2. «I'otoBuMcH k 3k3ameHaM 1o matematuke» . T. [TuceMeHHbIil.

3. «MaremaTnKa» TPEHUPOBOUHbIE TEMAaTUUECKHE 3a/laHus NOBbIIEHHON TpynHocTH ['.W. KoBanesa.
4.MtoroBele TecThl ,anredpa 9 kinacc. denepanbHbIi HEHTP TECTUPOBAHMUSL.

5.YuumMmes paccyxaath 1 qokasbiBars. M.JI .Hukonbckas.

6.Coopuuk 3aaa4 1o anredope 8 — 9 ki . MLJI .Tanukwmii

7. «MaremaTtuka» B.A I'yceB (cnipaBo4YHBIE MaTEpUAIIbI)

8. «MaremaTuka» 3a7aHus Ha KOHKYpCHbBIX sk3ameHax KI'Y. P.A. I'mnpmanoB

9.Cucrema 6sicTporo cuera o TpaxtenOepry. 3. Katiep

10.MexnyHapoaHbie MaTeMaTuyeckue oumnuaasl. A.A. PoMuH

11./lononHUTENBHBIE TI1aBHI IIKOJIEHOMY yueOHUKY. 9 k1. FO.H. Makapbruen

12. «3aMeuaTenpHbIC HEPABEHCTBA: CIIOCOOBI MOTYUYEHUs U TpuMepsl mpumeneHus». C.A. [['OMOKOB.
13. «Tematnueckue tectsl» EI'D ®@.®. JIpiceHKO

14.Pemenue 3aga4 MeTo10M cocTaBiieHus ypaBHeHU. D.A. OpexoB.

15.YunTe mkonpHUKOB yunThes maremaruke. O.b. Ennmena

16.IlIxonpHMKAM 0 MaTeMaTUKe U MareMaTtukax. M.M. JIuman.

17.Korna 3agaua He BoIXOgUT. B.M. ®UHKENbIITENH.

18. YpaBHeHus n HepaBeHcTBA. B.B. BaBmios.

Jlumepamypa (0na yuawguxcsn)

1.UtoroBeie TecTsl, anredbpa 9 kinacc. GenepalbHbIN LIEHTP TECTUPOBAHUS.

2./lononHUTENBHBIE TTIABbI IIKOIbHOMY yueOHUKY. 9 k1. FO.H.Makapsiues

3. «3ameuaTenbHBIE HEPABEHCTBA: CIIOCOOBI MOTYUYEHUS U IpuMepbl npuMeHeHus». C.A.I'oMOKOB.
4. «Tematnueckue tectbl» EI'D @.@. JIbiceHKO

S.HIkosbHUKAaM 0 MaTeMaThke U MateMatukax. M.M. Jluman

6.YpaBHeHMs 1 HepaBeHCTBa. B.B. BaBuios.

Dnexkmponnsie pecypcol:
1) www. fipi.ru ;
2) www.ege.edu.ru
3) www.gotovkege.ru ;
4) www.probaege.ru ;
S)www.egehelp.ru ;
6)www.fcior.ru ;
7) http :// www.kenguru.sp.ru.
8) http://www.AlexLarin.ru.html



http://www.gotovkege.ru/demos.html
http://www.kenguru.sp.ru/
http://www.fcior.ru/
http://www.egehelp.ru/
http://www.probaege.ru/
http://www.gotovkege.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/

	СОДЕРЖАНИЕ ПРОГРАММЫ (34часа)
	Арифметика
	Натуральные числа. Степень с натуральным показателем.
	Рациональные числа. Модуль (абсолютная величина) числа. Сравнение рациональных чисел. Арифметические действия с рациональными числами. Степень с целым показателем. Числовые выражения, порядок действий в них, использование скобок. Законы арифметических действий: переместительный, сочетательный, распределительный.
	Алгебра
	Алгебраические дроби. Арифметические операции над алгебраическими дробями. Буквенные выражения (выражения с переменными). Числовое значение буквенного выражения. Допустимые значения переменных, входящих в алгебраические выражения. Подстановка выражений вместо переменных. Равенство буквенных выражений. Тождество, доказательство тождеств. Преобразования выражений.
	Свойства степеней с целым показателем. Многочлены. Сложение, вычитание, умножение многочленов. Формулы сокращенного умножения: квадрат суммы и квадрат разности, куб суммы и куб разности. Формула разности квадратов, формула суммы кубов и разности кубов. Разложение многочлена на множители. Квадратный трехчлен. Выделение полного квадрата в квадратном трехчлене. Теорема Виета. Разложение квадратного трехчлена на линейные множители. Многочлены с одной переменной. Степень многочлена. Корень многочлена.
	Уравнения и неравенства. Уравнение с одной переменной. Корень уравнения. Линейное уравнение. Квадратное уравнение: формула корней квадратного уравнения, Решение рациональных уравнений. Примеры решения уравнений высших степеней; методы замены переменной, разложения на множители.
	Элементы логики, комбинаторики, статистики и теории вероятностей

