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IosicauTEALHAS 3aLIHCKA

[TporpaMMa BHEYpOYHOH HEATENHHOCTH «3aHMMAaTelIbHAsS MaTeMaTHKa» MpeqHa3HaueHa
Ut oOyJaromuxcs 9-X KiuaccoB 001eo0pa3oBaTeNbHBIX YUPEKICHUH U paccuuTaHa Ha 34 Jaca.
OHna mpenHa3zHaveHa Ui MOBBIIEHHUS 3()()EKTHBHOCTH MOATOTOBKH oOydarommxcs 9 kiacca K
OCHOBHOMY TIOCYIApCTBEHHOMY O5K3aMEHy II0 MaTeMaTHKe 3a Kypc OCHOBHOW INKOJNBI H
IpeayCMaTpUBAET UX IOArOTOBKY K JAajbHEHIIEMy 0Oy4EeHHUIO B CpeIHEH HIKOJIe.

PaGouas mporpamma pa3paboTaHa B COOTBETCTBUH C yueOHBIM mtanoM MBOY «COIII
Ne2y» r. Omucter Ha 2023-2024 yueOHBII roA.

JanHas Meromuueckas pa3paboTka mocBsmeHa mpobieMe moarotoBku k OI'D mo
MaTeMaTHKe BBITYCKHMKOB 9 KkiaccoB. B Hee BXomar 3amanus Tpex Mmoxyineit («AmnreGpay,
«['eomerpus», «PeanpHas Maremarukay), MOAOOHBIE 3K3aMEHAIMOHHBIM, IOATOTOBHTEILHBIE
3amaHus Ui OTpabOTKM OJIEMEHTOB KaXIOH TEMBI, BapHAaHTHI U1 CAMOCTOSTEIBHOIO
BeImoNHEeHUs. JlaHHas paspaboTka momoxer oOydarommmcs 3((eKTHBHEE MOATOTOBHUTHECH K
clade 3K3aMeHa.

ITporpamMma BHEYpOUHOI esATENbHOCTH coderaeTcs ¢ toosiM YMK, pekoMeHI0BaHHEIM
K MCIIOJIB30BAHUIO B 00pa3zoBaTenbHOM Iporecce. [Iporpamma a5IeKTHBHOTO Kypca CorjiacoBaHa
¢ TpeOOBaHUSIMHM T'OCYAApCTBEHHOTO 00pa30BaTENILHOIO CTaHJApTa U COAEP)KaHHEM OCHOBHBIX
IpOrpaMM Kypca MaTeMaTHKH OCHOBHOM IIKOJIBL.

[IporpaMMo#i IIKOJIBHOTO Kypca MaTeMaTHKH HE MPeayCMOTPeHBI 0000IIeHHe Hu
CHCTEMaTH3alisl 3HAHWH 110 PasIUYHBIM pasfesiaM, MOJYYEHHBIX YJallUMHUCS 33 BECh IEPHOL
o0ydenus ¢ 5 mo 9 knacc. BHeypouHas fesaTenbHOCTh «3aHUMaTeNIbHAs MaTeMaTHKa» MO3BOJIHT
CHCTEMaTH3UPOBATh U YIIIyOUTh 3HAHHS yJal[XCs [10 pa3IMYHbIM pa3/ieaM Kypca MaTeMaTHKH
OCHOBHO# mIKOJBI (apupmeTnke, anredpe, CTATUCTHKE W TEOPUH BEPOSTHOCTEH, reoMeTprn). B
JAHHOM Kypce TaKk)Ke€ pacCMaTpHBAIOTCS HECTAaHIAPTHHIE 3aJaHMs, BBIXOASINNE 32 pPaMKH
MIKOJIBHOM mporpamMMbl (rpadMKd ¢ MOAYJIEM, KyCOYHO-33JaHHbIE (QYHKIHH, pEIICHUE
HECTaH/JApPTHHIX YPAaBHEHHH U HEPABEHCTB M Jp.). 3HAHHE 3TOr0 MaTepHaja U yMEHHE €ro
IPUMEHITh B NMPAKTHYECKOHW NESTETHHOCTH IO3BOJMT HIKOJBPHHKAM peIlaTh pa3HOoOOpa3HbIE
3aJ[ayl Pa3InYHON CIIO)KHOCTH M MOJTOTOBUTHCS K YCIEIIHOM caue 3K3aMeHa B HOBOM (opMme
HUTOTrOBOM aTTecTanuH.

Kaxnoe 3aHsATHE, a TaK)Ke BCe OHH B IIEJIOM HampaBJIeHBI HAa TO, YTOOBI Pa3BHTh HHTEPEC
IIKOJIBHUKOB K MpPEIMETY, MO3HAKOMHUTh HX C HOBBIMH HAESIMHU U METOAAMH, PaCIIUPUTH

4 IIpEaCTaBJICHUC 00 H3y4acMOM B OCHOBHOM KypC€ MaT€pHajl€, a TIJIaBHOEC, PacCMOTPETH

UHTEPECHBIE 3aa9H.

DTOT Kypc mpeiaraeT ydJamuMmcs 3HAaKOMCTBO C MAaTeMaTHKOH Kak ¢ OOLIEeKyJIbTypHOMH
IIEHHOCTBIO, BBIPA0OOTKOW MOHMMAaHHUS MMH TOrO, YTO MaTeMaTHKa SBIAETCS HMHCTPYMEHTOM
II03HAHKS OKPY>KAIOIIEr0 MUpa U camoro ceosl.

Ecnu B M3yYeHHUH TPEIMETOB €CTECTBEHHOHAYYHOI'O LHKJIA OYEHb BAXKHOE MECTO 3aHMMAET
5KCIIEPUMEHT W HMEHHO B IIpOIleCCE€ 3KCIEpHMEHTa M OOCYXIEHHsS €ro OpraHu3allid H
pe3yabTaToB (POpMHUPYIOTCS H Pa3BHBAIOTCA MHTEPECHl yYEHHKA K JTaHHOMY MpPEIMETY, TO B
MaTeMaTHKe JKBHBAJIEHTOM 3KCIIEpUMEHTa sBJseTcsl pemieHue 3anad. CoOCTBEHHO BECh Kype
MaTeMaTHK¥ MOXeT OBITh IMOCTPOEH W, KaK MPaBUJIO, CTPOMTCA HA PEIICHHHM pa3jIM4YHBIX II0
CTENeHU BAXKHOCTU U TPYJAHOCTH 3a/1ay.

[{enp 3aHATHIN: CHCTEMATH3AIMS 3HAHUH U CTIOCOO0B AEATENBHOCTH yYaIUXCs [0 MAaTEMaTHKE
3a KypC OCHOBHO# IIIKOJIBI, IOATOTOBKA 00y4aromuXxcs 9 Kiacca K OCHOBHOMY
rocylapCTBEHHOMY 3K3aMeHy 1o MareMartuke. Ycnemnas caada OI'D, mepexon B 10 xnacc o
BEIOpaHHOMY MPOGIIIO (U HEOOXOAUMOCTH).

3amaun Kypca:
- obyuaromue: (GpopMHpOBaHKE TO3HABATENBHBIX U Jorudeckux Y'Y /JI)
e @opmupoBanue "Ga3pl 3HaHHH" 1O anrebpe, IeOMETPHM M pealbHON MaTeMaTHKe,

MO3BOJISIONIEH OECIpPENITCTBEHHO ONEPHpPOBAaTh MAaTEMAaTHYECKHMM MaTepHalioOM BHE

3aBHCHMOCTH OT CIIoco0a NpoBEpKH 3HAHHUM.



e HayuuTs npaBUIBHON UHTEPIPETANNU CIIOPHBIX (POPMYITHPOBOK 33 IaHHH.

e Pa3BUTH HABBIKU PEHICHHUS TECTOB.

e Hayunts makcumanbHO 3(Q(GEKTHBHO paclpenelsTh BpeMs, OTBEIECHHOE Ha BBIIOJHEHUE
3a/IaHusl.

e [loaroroBuTsk Kk ycnemHo# cnade OI'D o maremaTuke.

- pa3BuBaromue: (popMupoBanue peryIaTuBHbIX Y Y J])

e YMEHHUE CTAaBUTh IIEpe]l OO0 1Lielb — IeNenoiaraHie, Kak MOCTaHOBKY y4eOHOM 3a7qa4n Ha
OCHOBE COOTHECEHHUSI TOTO, YTO YK€ HM3BECTHO U YCBOCHO YYaIllUMCSl, ¥ TOTO, YTO €Ile
HEU3BECTHO; :

® [UIAaHUPOBATh CBOIO pPabOTy - IUIAHUPOBAHHWE — OIpPEIeJICHHE II0CIeI0BATEIHHOCTH
IIPOMEXKYTOUYHBIX I€J€H ¢ YyYeTOM KOHEYHOTO pe3ysibTaTa; COCTaBJI€HHE IUlaHa U
IOCJIEI0BATEIBHOCTH JICHCTBUIM;

e KOHTpPOJb B OpME CIMYCHHUS criocoba AeUCTBUS U €ro pe3ysibTaTa ¢ 3aJJaHHBIM 3TAJIOHOM C
11eJIbI0 OOHAPYKEHUsI OTKJIOHEHUH U OTJIMYUN OT dTAIOHA;

® OIICHKA - BBIIEJICHUE U OCO3HAHUE YYalllUMCS TOTO, YTO YK€ YCBOCHO M UTO €Ie MOJIEKUT
YCBOEHHIO, OCO3HAHUE KaUeCTBA M YPOBHSI YCBOCHUS;

- BocuuTaTeapHble: (OPMHUPOBAHNE KOMMYHHKATUBHBIX U JIMYHOCTHBIX Y'Y [])

e (opmHpoBaTh YMEHHUE CIyIIATh U BCTYIIATh B THAJIOT;

e BOCIHUTHIBATh OTBETCTBEHHOCTH U aKKypaTHOCTH;

® y4acTBOBaThb B KOJUIEKTUBHOM OOCYXXIECHHH, IIPU ITOM YUHUTHCS YMEHHUIO OCO3HAHHO H
IIPOM3BOJIBHO CTPOUTH PEYEBOE BHICKA3bIBAHKE B YCTHOW M MUCbMEHHOH (opme;

® CMBICIIOOOpa30BaHUE T. €. YCTAHOBJICHHUIO YYAIIUMMUCS CBSI3U MEXIYy LENbI0 Y4eOHOH
JEeSITeJIbHOCTU U €6 MOTHBOM, JAPYTHMH CIIOBAMU, MEXIY PE3yJIbTaTOM-IIPOJIYKTOM YUYEHHS,
NOOYKIAIOIIMM JESTeIBHOCTD, H TEM, PaJH Yero OHa OCYLIECTBIIIETCS, CAMOOPTraHH3aLUs.

OyHKIHMH Kypca:

e OpHCHTAIMS HA COBEPIICHCTBOBAHWE HABHIKOB I103HABATEIBHOW, OpraHU3allMOHHON
JIESITCIILHOCTH;

e  KoMmiIreHcarus HepocTaTkoB 3YH mmo maTemartuke.

MeTtonbl u popmbl 00yUEHHUS

MeTosl U GopMbl OOyUYCHHSI ONpENENSIOTCs TpeOOoBaHMSIMU OOY4YEHHs, C  Y4ETOM
WHIUBUyallbHBIX ¥ BO3PACTHBIX OCOOEHHOCTEH ydalIuXCs, pasBUTHS M CaMOpa3BHUTHUS
JIMYHOCTH. B CBSI3U ¢ 3TUM OCHOBHBIE TPUOPUTETHI METOIUKH U3YUYEHHS Kypca:

e 0o0yueHHUe Yepe3 OIBIT U COTPYIHUIECTBO;

e y4YeT HHIUBHIyaJIbHBIX OCOOCHHOCTEH M MOTPEOHOCTEH ydaIuxcs;

e  WHTEPAaKTHBHOCTH (paboTa B MajbIX IpyIIax, pOJEBbIE UTPBI, TPEHUHIH, BHE 3aHATUH -
METOJI TIPOEKTOB);

e  JIMYHOCTHO - JESITEIILHOCTHBIN ¥ CYOBEKT — CyOBEKTUBHBIN OAX0[ (O0IbIIEE BHUMAHUE
K JITYHOCTH YYalllerocs, a He HeJIsM YUIUTels, PABHOIPABHOE MX B3aUMOJICHCTBHE).

Jlnst paGoTeI ¢ yyarmmumucs, 6e3yCIOBHO, TPUMEHUMEI Takue GopMbl pabOThI, KaK JIEKIUS

u cemuHap. [loMHMO OTHUX TpaJULIUOHHBIX (QOPM PEKOMEHIYETCS HCIOIB30BaTh TaKXKe
JUCKYCCHH, BBICTYIUICHHS C  JIOKJIaJaMH, COAEpXAaIlMMH  OT4YET O  BBINOJHEHUH
UHIWBUIyaTEHOTO WU TPYIIIOBOrO JOMAIIHETO 3aJaHUs WIH C COMOKIaaaMH, JOTOTHSIOIMUMA
JEKIUIO yduTens. Bo3MOXHBI pasnuunble (GOPMBI TBOPYECKOH pPabOTHI ydammuxcs, Kak
HAIIPUMED, «3allldTa pElIeHUs», OTYeT 10 pe3yabTaTaM «IIOUCKOBOH» paboThl Ha
00pa3oBaTeNbHBIX caiiTax B MHTepHETE MO yKa3aHHOH Teme. TakuMm o0pa3oM, NaHHBIA Kypc HE
HCKJTIOYaeT BO3MOIKHOCTH IMPOEKTHOM JEATELHOCTH YUYalIuXCcsl BO BHEYpO4YHOE Bpems. Mrorom
TAKOM IeATEIbHOCTH MOTYT OBITH TBOPUECKUE PabOTHL
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[lpennaraempiii Kypc SBISETCS pa3BUTHEM CHCTEMBbl paHee NPHOOPETEHHBIX
IPOrPaMMHBIX 3HAHHH, €ro IeNib - CO3/1aTh IEJIOCTHOE MPEJICTABICHHE O TEME U 3HAUMTEIbHO
pacIHIMPUTh CIEKTP 3a4a4, NOCHIBHBIX JUIS ydaruxcs. Bece cBoiicTBa, BXOAdIIME B Kype, U UX
JIOKA3aTelIbCTBA HE BBI3OBYT TPYJHOCTH Yy yUalUXcs, T.K. HE COJEpKAT IPOMO3KHUX BBIKIAIOK,
a KaykK/J10€ Tpe/IbIIyIee rOTOBUT Hocaeayromee. [1pu HanpaBisironei posid yauTess IKOJbHUKU
MOTYT CaMOCTOSITETTbHO COPMYTHPOBATH HOBBIE /Ul HUX CBOWCTBA M JaXe JOKa3aTb MX. Bce
JIOJDKHO pacrioaraTb K CaMOCTOSTEIPHOMY ITOMCKY M IIOBBIIIATH HHTEPEC K H3YYEHHIO
npeameTta. [Ipencraisist yqanMcs: BO3MOKHOCTh OCMBICIIMTh CBOMCTBA U UX JIOKa3aTelIbCTBA,
YUHUTEb PA3BUBACT F€OMETPUYECKYIO HHTYHIIHIO, 6€3 KOTOPOH HEMBICIUMO TBOPUYECTBO.

Taxkum oOpa3om, mporpamMva MPUMEHHMA JUIS Pa3IAYHBIX I'PYNN IIKOJIBHHUKOB, B TOM
YKCIIe, He UMEIOIIUX XOPOIIIeH IMOArOTOBKH. B 3TOM citydae, yUuTeb MOXKET CYy3UTh TpeOOBaHUs
U MIPEJUTOXKUTH B KAUECTBE JOMAIHUX 3a/IaHUN CO3/IaHUEe TBOPUECKUX padoT, IIpU 3TOM y AeTer
pa3BUBAETCS MHTYUTHBHO-ACCOIMATHBHOE MEIIUIEHHE, YTO HECOMHEHHO, IOMOXET UM IIpHU
BBINOJHEHUH 3aanuii O3,

OcHoBHasi GYHKITUSI YYUTEIS B JIJAHHOM KypPC€ COCTOMT B «COIPOBOXKICHUUY» YYaIIETrOCs
B €r0 [I03HABATEIIbHOH 1eATEIbHOCTH, KOPPEKIIUU paHee MOMyueHHBIX yuamumucs 3YH.




IInanupyembie pe3ybTaThl OCBOEHHS Y4e0HOr0 Kypca

OO1mas xapakTepucTHKa Kypca

Maremaruyeckoe o0OpazoBaHHE€ B OCHOBHOHM IIKOJE CKJIQIbIBACTCS W3  CIEIYIOLIHX
COJZIEp)KaTE/IbHBIX KOMIIOHEHTOB (TOYHBIC Ha3BaHUs OJIOKOB): apudmeTnka, airedpa, reoMeTpHs,
JJIEMEHTBl KOMOMHATOPUKH TEOPHHM BEPOSITHOCTEH, CTATHCTHKA M JIOTMKH. B cBoei
COBOKYITHOCTH OHM OTpakaloT Oorarblii OmbIT OOy4YeHHs MaTeMaTHKe B Hamield CTpaHe,
YUUTBIBAIOT COBPEMEHHBIE TEHJICHIIMM OTEYECTBEHHOW M 3apyOEKHOW IIKOJIBI U TO3BOJSIIOT
pean30BaTh MIOCTABICHHBIEC IIEpe/] IKOJIBHBIM 00pa30BaHUEM IIeH Ha HH(POPMAIIMOHHO EMKOM
U IPaKTHYECKH 3HAUUMOM Marepuaye. DTH COJep)KaTelbHble KOMIIOHEHTHI, pa3BHUBAsCh Ha
IIPOTSKEHUHU BCEX JIET 00y4EHHUs, €CTECTBEHHBIM 00pa3oM MeperuieTaloTcsl U B3aUMOJIEHCTBYIOT
B YYeOHBIX Kypcax.

Apudmernka mpHU3BaHA CIIOCOOCTBOBATH NPUOOPETEHHIO IPAKTHYECKUX HABBIKOB,
HEOOXOJUMBIX 7S TOBCEIHEBHOW >ku3HH. OHa CIyXuT 0a30d s BCero aajgbHeHIIero
U3YYCHHUS MaTEeMaTUKH, CIOCOOCTBYET JIOTHYECKOMY pPa3BUTHIO M (OPMUPOBAHHIO YMEHUS
HOJIB30BAThCS ATITOPUTMAMH.

Anrebpa HareneHa Ha pOpMHUPOBaHKUE MATEMAaTHYECKOI'0 anmapara JUisl pelIeHus 3a/1a4d U3
MaTeMaTHKH, CMEXHBIX IPEJIMETOB, OKPYKAIOUIeH pealbHOCTU. SI3bIK anredOphl MOI4epKUBACT
3HaYCHUE MATeMaTHKU KaK $S3bIKa JUIS MMOCTPOCHHUS MAaTeMaTU4YEeCKUX MOJENEH, MPOIECCOB H
SIBJICHUH pearibHOro Mupa. OIHON W3 OCHOBHBIX 3a/1a4 M3Y4YEHHs aareOpbl SBISIETCS pa3BUTHE
AITOPUTMHYECKOTO  MBILIUICHUS, HEOOXOAMMOT0, B YACTHOCTH, JUISI OCBOEHHUS Kypca
uH(OpPMATUKU; OBJAJCHHE HaBBIKAMH JEAyKTHBHBIX paccyxkiaeHuil. IlpeoOGpasoBanue
CUMBOJIMYECKHX (OpM BHOCHT CBO#M crnenuduyeckuii BKJIaJ B pa3BUTHE BOOOpa)KEHUs,
CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOp4YECTBY. JIpyroil BakHO# 3amadeil M3ydyeHHs anreOpsl
ABJISICTCS. TIOJIy4EHHE IIKOJbHUKAMH KOHKPETHBIX 3HaHWH O (GYHKIMSAX KaK BaKHEHIIEH
MaTeMaTUYeCKOM MOJETH [UIsi ONHCAHHMS W HCCIENIOBaHMWS pa3HOOOpa3HBIX IPOLECCOB
(paBHOMEpPHBIX, PAaBHOYCKOPEHHBIX, OKCIIOHEHIHAIbHBIX, MEepUOJAMYECKUX U [Op.), A
(bopMUPOBaHUS Y yJalUXCs MPEICTABICHUN O POJIM MaTeMaTHKH B Pa3BUTHH IIMBHIIM3AIMH U
KYJIBTYPBL.

['eomeTpusi — OOWH W3 BaXHEWIIMX KOMIIOHEHTOB MaTeMAaTH4YECKOro 00pa3oBaHMs,
HeoOXoauMas Il TPUOOpETEHHs KOHKPETHBIX 3HAaHMW O IIPOCTPAHCTBE M IIPAKTHYECKH
3HAYAMBIX YMEHHH, (HOPMHPOBAHHS SI3bIKA ONUCAHHMS OOBEKTOB OKPYXKAIOIIEro MHpa, s
Pa3BUTHSI IPOCTPAHCTBEHHOTO0 BOOOpaKEHUS M HMHTYHIMH, MATEMATHYECKOM KyJIbTYDBI, JUIS
ICTETUYECKOTO BOCIUTAHUS ydammxcs. V3ydeHWe reoMeTpud BHOCHT  BKJIaJ B pa3BUTHE
JIOTHYECKOTO MBIIUICHHUS, B (POPMUPOBAHUE TIOHITHS JOKA3aTEIbCTBA.

DNEeMEeHTBI JOTHKH, KOMOMHATOPHKH, CTATUCTUKU U TEOPHH BEPOSITHOCTEH CTAHOBSTCS
00s3aTeIbHBIM KOMITOHEHTOM INKOJIBHOTO O0pa30BaHHUs, YCHUIMBAIOIIMM €ro IPUKIAJHOE U
IPaKTHYECKOE 3HAYEeHHe. DTOT Marepual HeoOXOIUM, INpexJae Bcero, s (HOpMUPOBAHHS
(GYHKIHMOHATBHON TPAMOTHOCTH — YMEHHN BOCIPUHHMATh M aHAIM3MPOBaTh HMH(YOPMALHUIO,
NPEJCTABIICHHYIO B pa3IHYHbIX (opMax, IOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHX
pealbHBIX 3aBHCHMOCTEH, MPOU3BOMUTH MPOCTEHINNE BEPOATHOCTHBIE pacueThl. M3ydenue
OCHOB KOMOMHATOPHKH HO3BOJIMT YYAIEMYCsl OCYIIECTBIISTE PACCMOTPEHHUE Cllyyaes, 1epedop u
M0/ICYET YKCJIa BAPHAHTOB, B TOM YHCJIE B MPOCTEHINNX IPUKIIAJHBIX 3a71a4ax.

[lpyn W3y4eHWH CTATHCTHKA W TEOPHU BEPOSTHOCTEH 0OOramaroTcsi IpPEICTaBJICHHS O
COBPEMEHHON KapTWHE MHpa W METOJaX ero HcCiIeIOoBaHHs, GOPMHUDPYETCS IOHUMAHUE POJIH
CTAaTHCTUKHA KaK HCTOYHHKA COIMAIBHO 3HAYMMON HH(MOpPMALUMU H 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSTHOCTHOTO MBIIILICHHUSI.

Taxum 06pa30M, B XOJI€ OCBOCHHUS COACPKAaHUA Kypca yJdaruecs ojIy4daroT BO3MOXHOCTB:

O Ppa3BUTh MPEJICTABJICHUS O YHCJIE€ W PO BHIUUCICHMH B 4YEJIOBEYECKOW TMPAKTHUKE;
copMHpOBaTh  IPAKTUYECKHE  HABBIKM  BBINOJHEHHS  YCTHBIX,  IHCHBMEHHBIX,
UHCTPYMEHTAIBHBIX BEIUMCICHHH, PA3BUTh BBIUUCIUTEIBHYIO KYIbTYPY;

O OBIAJETh CHMBOJIMYECKHM SI3BIKOM aireOpbl, BbIpaboTaTh (HOpMaIbHO-ONEPATHBHBIC
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anredpanyeckue YMEHUS U HAyYUThCS MPUMEHSTh MX K PELICHHUIO MAaTEMAaTHYECKUX H
HeMaTeMaTHYeCKUX 3aJ1a4;

O U3YYHUTh CBOHCTBA W TpapuKu 3JIEMEHTapHbIX (YHKIMHA, HAy4YHUTHCS HCIOIB30BATH
(GYHKIIMOHAIBHO-TpadUYeCKHe TPEICTABICHUS Ui ONMHMCAHUS M aHajiu3a pPeajbHbIX
3aBUCHUMOCTEH

O Ppa3BUTh NPOCTPAHCTBEHHBIE NPEACTABICHUS W H300pa3HTEIIbHBIE YMEHHs, OCBOUTH
OCHOBHBIE (DaKTBl W METOJBI IUIAHAMETPHUM, I[IO3HAKOMUTHCS C MPOCTEHIIMMHU
IIPOCTPAHCTBEHHBIMM TEJIAMU U MX CBOMCTBAMHU;

O IOJIyYUTb IIPEJCTABIEHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEAJbHOM MHUpPE H O
pa3IMYHBIX Ccrocobax MX U3y4eHHs, 00 0COOEHHOCTSIX BBIBOJIOB M IIPOTHO30B, HOCAILUX
BEPOSITHOCTHBIN XapakTep;

O pa3BUTh JOTHYECKOE MBIILICHHE W PeYh — YMEHUS JJOTHUECKH 0OOOCHOBBIBATH CYXK/ICHHMS,
MIPOBOJUTH HECJIOKHBIE CHCTEMATH3alld¥, NPUBOIUTH MPUMEPHI U KOHTPIPUMEPHL,
UCIIONB30BaTh  pa3liiyHble S3BIKM  MaT€MaTUKU  (CIOBECHBIM, CHUMBOJIMYECKHUH,
rpadUYecKuii) 11 WUTFOCTPAIMH, HHTEPIPETAIlUU, apTYMEHTAIUH U JOKa3aTeIbCTBA;

O chopMUpOBaTh MPEACTABICHUS 00 HM3y4aeMbIX MOHSATHIX H METOJaX KaK Ba)KHEHIIHX
CpeaCcTBaxX MaTeMaTHUYECKOTO MOJIEIIMPOBAHUS PEAIbHBIX IIPOLIECCOB U SIBIICHUH.

TpeboBanus K YPOBHIO OJTOTOBKH BBITYCKHUKOB
B pe3ynbpraTe n3ydyeHus MaTeMaTHKH YYSHUK JOJDKEH
3HATH/TIOHUMATh:
Martemartuka. Anrebpa. ['eomerpus.

Harypanbnbie uucia. J{pobu. Panronanbubie gucia
BBINTyCKHUK HAy4UTCS:
* IOHUMAaTh OCOOCHHOCTHU JECATUYHON CUCTEMBI CUUCIICHUS;
* OIIEpPUPOBATH NOHATUSIMH, CBSI3aHHBIMHU C JIETTUMOCTBIO HaTypPaJIbHBIX YUCEIT;
* BBIpa)kaTh YKMCIIa B 9KBUBAJIEHTHBIX (hopMax, BeIOUpast Hanbosee MOoAXOAAIIYIO B 3aBHCUMOCTH
OT KOHKPETHO! CUTYallUu;
* CPaBHUBATh M YIOPSIOUMUBATH PAllHOHATILHBIEC YUCIIA;
* BBINOJIHATH BBIYHCICHUS C pAIlMOHAIBHBIMHA YHCIAMM, COYETas YCTHBIE M IIMCbMEHHBIE
NpUEMBI BBIYUCIICHUN, TIPUMEHEHUE KaTbKYJISTOPA;
* JWCIOJIb30BaTh MOHSTHUSI W YMEHHUS, CBSI3aHHbIE C IPONOPIHOHATBHOCTBIO BEJIHYHMH,
MPOIEHTAMH, B XOJI€ PEIICHHsS MaTeMaTHYeCKHX 3aJad M 3aJad M3 CMEXHBIX IIPEIMETOB,
BBITIOJIHATH HECTIOKHBIE TPAKTUYECKUE PACUETHI.
BBINTyCKHUK MOJTYYUT BO3MOKHOCTD:
* IO3HAKOMHUTHCS C MO3UIIHOHHBIME CHCTEMaMHE CUHCIICHUS ¢ OCHOBAHHUSMH, OTIMYHBIMU OT 10;
* yrIyOUTh ¥ pa3BUTH MPEJCTABICHUS O HATYPAJIbHBIX UUC/IAX U CBOMCTBAX JAEIUMOCTH;
* HAyuYHTHCH HCIOIB30BATh IPUEMBI, PAIMOHAIM3UPYIOLIHE BBIYMCIIEHHS, PUOOpECTH
NPUBBIYKY KOHTPOJIUPOBATH BEIYMCIICHHS, BHIOHpAst TIOAXOSIINI ISl CUTYaIluy CII0C00.

JleCTBUTEIBHBIE YKCIIa
BrImycKkHUK Hay49UTCS:
* UCITOJIb30BaTh HAYAJIbHBIE IPEACTABICHHUS O MHOXKECTBE IEHCTBUTEIBHBIX YUCET;
* OTIEPUPOBATH IIOHATUEM KBAIPATHOTO KOPHS, IPUMEHSATE €70 B BEIYUCIICHUAX.
BBINyCKHUK MOTy4UT BO3MOYKHOCTD!
° pa3sBUTh IPEACTABICHHUEC O 9HCIJIC U YHCIIOBBIX CHCTEMax OT HATypaJIbHBIX N0 ACHUCTBUTCIILHBIX
YHCEJI; O POJTH BBIYHCICHUH B IPAKTHKE;
* Pa3BUTh M YIIYyOUTH 3HAHUS O JECATUIHOMN 3alMCH JEHCTBUTEIBHBIX YHCEN (IEPUOIUIECKUC U
HETIEPUOIUYECKHUE APOOH).




W3mepenus, mpuOIMKeHus!, OLICHKH
BeImyckHUMK HayduTCs:
* HCIOJIB30BAaTh B XOJ€ pEHICHHsS 3aJad JJIEMEHTApHBIC IIPEICTABICHUS, CBS3aHHBIE C
npUOTMKEHHBIMU 3HAYEHUSIMHU BEJTHYHH.
BBIITyCKHUK MMOIYYUT BO3MOKHOCTB:
* TIOHATH, YTO YHCIIOBBIE JaHHBbIC, KOTOPBIE HCIOJB3YIOTCS I XapaKTEPUCTUKH OOBEKTOB
OKPY)KAIOIIEr0 MHpa, SBISIOTCS TPEUMYIIECTBEHHO NPUONMKEHHBIMHE, 4YTO 10 3alUCH
NpUOIMKEHHBIX 3HAYECHHUH, COJIEPKAIMXCS B HHYOPMAMOHHBIX HCTOYHUKAX, MOXKHO CYIUTh O
HOTPEIIHOCTH TPUOIIKEHHUS;
* TOHNTH, YTO TIOTPEHIHOCTH pe3yJbTaTa BBIUUCICHUH JODKHA OBITH COM3MEpHUMa ¢
MOTPEITHOCTHIO UCXOIHBIX JaHHBIX.

Anrebpanyeckue BbIpaKeHUS
BplnnyCKHUK Hay4uTCS:
* OIEPUPOBATH NOHATUSMH «TOXKAECTBO», «TOKIECTBEHHOE IIPpeoOpa3oBaHMe», pelllaTh 3a/1ayH,
cozep:kaiiye OyKBeHHbIE JJaHHBIE; paboTaTh ¢ GopMyIamu;
* BBIIOJHSATH [IPe0Opa30BaHMs BBIPAXXKEHHH, COAEpPIKAIIUX CTENEHH C LEIbIMU MOKa3aTelsIMU H
KBaJpaTHbIE KOPHHU;
* BBIIIOJIHATH TOXKAECTBEHHBIEC IIPEe0Opa30BaHUs PALlMOHATIBHBIX BBHIPAXEHUH HAa OCHOBE IPaBHII
NeUCTBUH HaJl MHOTOWICHAMH H alreOpandecKuMu Apo0svMH;
* BBIIOJIHSATH Pa3I0KeHHE MHOIOWICHOB Ha MHOXKHTEIIH.
BBIITyCKHMK MOTYYHT BO3MOYKHOCTh HAYYHUTHCS:
* BBIIOJIHSATH MHOTOIIIArOBbIE TPe0OpazoBaHusl paIlHOHAIBHBIX BBIPAKEHUH, IPUMEHSs IIUPOKUN
Habop 0COOOB U MPUEMOB;
* NIPUMEHSTH TOXJIECTBEHHBIE NMPeoOpa3oBaHUs IS PEICHUS 3a7ad U3 Pa3IM4HBIX pas3liesioB
Kypca (Hanpumep, /s HaXOKICHUS HauOOJIbIIIero/HAauMEHbIIEr0 3HAUCHHUS BBIPDAKEHHS).

YpaBHeHHS
BbInyCKHUK HAy4YHUTCS:
* pemiaThb OCHOBHBIE BUJBI PALMOHATIBHBIX YPABHEHUH C OJHOM IEPEMEHHOM, CHUCTEMBI JIBYX
yYpaBHEHUH C IByMsI IEPEMEHHBIMU;
* IOHUMAaTh YpPaBHEHUE KaK BaXHEHIIYI0O MAaTEMAaTHYECKYIO MOJEIb Ul ONMCAHUS U H3Y4YCHHUS
pPa3HOOOpa3HbIX peaTbHBIX CHTYaIlHH, pelaTh TEKCTOBBIE 3aa4t aareOpandeckKuM METOIO0M;
* IPUMEHSTh IpapUYecKue INPeICTaBICHUS IS UCCIEAOBAaHUS YPaBHEHHUH, UCCIICIOBAaHHUS U
pelleHus] CHCTEM YPaBHEHHH C IByMsI IEPEMEHHBIMH.
BhIyCKHUK MOTY4YUT BO3MOXKHOCTE!
* OBJIQJICTh CIIENUAIBHBIMH IMPUEMAMHU pEIICHUs YPAaBHEHUH M CHCTEM YPaBHEHHH, YBEPCHHO
[IPUMEHSTH alnmnapar YpaBHEHUH IS pelieHus] pa3HOOOPa3HbIX 3a/a4 U3 MaTEMATHKH, CMEKHBIX
IIPEIMETOB, TPAKTHKHY;
* IPUMEHATH IpaduUecKue MpeCTaBICHUs Ul HCCIIeJOBaHUS YPaBHEHHM, CUCTEM ypaBHCHUH,
coziepKamx OyKBeHHbIe KO3 PHUIIHEHTHL.

HepasenctBa
BhIyCKHUK HaydUuTCS:
* JIOHMMATh M TPHUMEHSTH TEPMHHOJOTHIO ¥ CHMBOJHKY, CBS3aHHBIE C OTHOIICHHUEM
HEPaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;
e pemiath JMHEHHbIC HEPABEHCTBA C OJHOW NEPEMEHHOH M MX CHCTEMBI; pellaTh KBaJpaTHbIC
HEPABEHCTBA C OMOPOi Ha rpaUIecKHe IPeICTaBICHHS;
* IPUMEHSTH alnapar HepaBeHCTB IS PEIIeH s 3a/1a4d U3 pa3IMYHBIX pa3/iesioB Kypca.
BBINYCKHUK MTOIYIUT BO3MOXKHOCTD HAYUHTHCS:




* pa3sHOOOpasHBIM NpHEMaM [0Ka3aTelbCTBA HEPABEHCTB, YBEPEHHO INPUMEHSATH arlapar
HEPaBEHCTB IS PEIIEHHs pa3sHOOOPa3HBIX MaTeMaTHYeCKHX 3a/1ad M 3a1ad M3 CMEXKHBIX
IPEAMETOB, IPAaKTUKY;

* IPUMEHATH TpaduIecKre NpeICTaBICHHS IS HCCIIeIOBaHHS HEPABEHCTB, CUCTEM HEPABEHCTB,
cozeprKalux OyKBeHHBIE KO3 PHIIUEHTEL.

OcHoBHbIE TOHATHSL. YHCTIOBBIE ()YHKITAH
BreinmyckHUK Hay9UTCS:
* IIOHUMaTh U HUCIOJIb30BATh (DYHKIIMOHATIBHBIC MOHATHS H SI3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaYeHHUs);
* CTPOHUTH IpadUKH 3IEMEHTAPHBIX (YHKIUH; UCCIIEI0BATh CBOMCTBA YHMCIIOBBIX (DYHKIMH Ha
OCHOBE M3yUYEHUS MIOBEJICHUS UX IpadUKOB;
* MOHMUMAaTh (PYHKIUIO KaK BOXHEUIIYIO MaTEeMATHYECKYIO MOJIENb UIsS OMMCAHHUS MPOIECCOB U
SBJICHUH OKpYXAIOIEro MHpa, NPUMEHATh (QYHKIMOHATBHBIA S3BIK JJI ONHCAHHUS H
UCCIIEZIOBAHNUS 3aBUCUMOCTEH MeX 1y (PU3NICCKUMHU BEINIHMHAMHU.
BhInyCKHUK MOTy4YHUT BO3MOXKHOCTH HAYYHUTHCS:
* IPOBOAMTH MCCIENOBaHMsS, CBSI3aHHBIE C H3yYCHHEM CBOMCTB (YHKIMH, B TOM 4YHCIE C
HCIIOJIb30BAaHUEM KOMIIBIOTEpA; Ha OCHOBE I'padUKOB H3YYEHHBIX (YHKIUH CTpouTh Ooliee
CIIOKHBIE TpadUKH (KYCOYHO-3aJaHHbIE, C «BBIKOJIOTBIMIY» TOUKAMH H T. I1.);
* WUCHOJB30BaTh (YHKIMOHAIbHBIE IPEJACTABICHHUS M CBOMCTBA (QYHKIMH IS pELICHUS
MaTeMaTU4YeCKUX 3a]a4 U3 PA3IHYHbIX Pa3/iesioB Kypca.

YucaoBsle IOCIEA0BATEILHOCTH
BBINMyCKHUK HAYYHTCS:
* ITIOHMMaTh M HCIOJb30BaTh S3BIK IOCIIEAOBATEILHOCTEH (TEPMHHBI, CHMBOJIHUYECKHE
0003HAYEHHUS ),
* IPUMEHSTH (QOPMYJIBI, CBSI3aHHBIC C apU(METHYECKOH M TeOMETPHYECKOW Mporpeccuei, u
anmapat, cOpMHPOBAHHBIM NMPH M3YYSHHH OPYTHUX Pa3leNIOB Kypca, K PEHICHHIO 3a/ay, B TOM
YHCJIe ¢ KOHTEKCTOM U3 PeaIbHOM KU3HH.
BBINMYCKHUK MTOJYYUT BO3MOXKHOCTh HAYUUTHCS:
* pemiaTh KOMOMHHUPOBAHHBIE 3a/1a4l C MPUMEHEHHEM (HOPMYII N-TO WIEHA U CyMMBI IIEPBBIX N
YJIEHOB apr(METHUYECKOW H TeOMETPHYECKON IPOrpecCHH, NPUMEHssI IPU 3TOM amnmapar
ypaBHEHHUI ¥ HEPABEHCTB;
* [MOHMMAaTh APU(PMETHUECKYIO U TEOMETPHYECKYIO NMPOTrPECcCHIO KaK (YHKIUH HATypaabHOTO
apryMeHTa; CBA3bIBATh apu(METHIECKYIO MPOTPECCUIO C JIMHEHHBIM POCTOM, FEOMETPHUECKYIO
— C 9KCTIOHEHITHATBHBIM POCTOM.

OmnwucarenpHas CTAaTUCTHKA
BBIMYCKHUK HAY4YHTCS HCIOJIB30BATh IPOCTEHIIME CIIOCOOBI IPEACTABICHUS W aHaIHM3a
CTaTUCTUYECKUX JTaHHBIX.
BBINYCKHUK MOJIYyYHT BO3MOKHOCTH MPUOOPECTH MEPBOHAYATIBHBIA ONBIT OpraHu3almuu cbopa
JAHHBIX TPH  TPOBEJEHHH  Ompoca  OOIMECTBEHHOTO  MHEHHs,  OCYILIECTBIATH  HMX
AHAJIN3,[IPEICTABISITh PE3YJILTATHI OIPOCca B BUJIE TaOIUIIBI, TMarPAMMEL.
CnyyaiiHble COOBITHS U BEPOSITHOCTH
BhIMYCKHUAK HAYYHMTCS HAXOJUTH OTHOCHTEIBHYIO YaCTOTY M BEPOSITHOCTH CIIy4aifHOTO COOBITHSI.
BBIIYCKHUK ~ MOJIYYMT  BO3MOXKHOCTH  IPHOOPECTH  ONBIT  IPOBENEHMS  CIIy4YalHBIX
9KCIIEPUMEHTOB, B TOM YHCJIE C TIOMOINBIO KOMIIBIOTEPHOIO MOJIEIMPOBAHHUSI, HHTEPIIPETALUU HX
pe3yJIbTaTOB.

Kombunaropuka
BEITYCKHUK HAay4uTCs pellaTh KOMOMHATOPHbBIC 33/a4d Ha HAXOJXKJIEHHE YMCiIa OOBEKTOB HIIH
KOMOMHAIUH.




BBITyCKHUK TOJIYYUT BO3MOXKHOCTH HAYYHTHCS HEKOTOPBIM CHELUAIBHBIM IIPHEMAM DEIICHHS
KOMOWHATOPHBIX 3a/1a4.

HarmsiiHas reoMeTpHst
BBIMyCKHUK Hay4dUTCS:
* pacrmo3HaBaTh Ha dYepTekax, PHUCYHKAX, MOJIEISX W B OKpYXKAIOIEM MHpE IJIOCKHE HU
IPOCTPAHCTBEHHBIE T€OMETPUYECKHe QUTYPBI;
* pacrmo3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJBHOTO Mapajulesienune/ia, IpaBuIbHONH MHUpaMHIb,
IIIJIAH/IpA U KOHYCa;
* CTPOUTH PA3BEPTKU KyOa M MPSAMOYTOJIEHOTO MapaUIe/IeUIe1a;
* OTpEIETIATh M0 JIMHEWHBIM pa3MepaM pa3BEPTKH (UTYpPHI THHEHHBIE pa3Mepbl caMol (GUTypbI U
Hao0O0pOT;
* BBIYHCIISITH 00BEM PSIMOYTOIBHOTO TTapaljie/IeuIe 1a.
BBITyCKHUK MTOJYYUT BO3MOXKHOCTB:
* HAYYUTHCS BBIUUCIATH 00BEMBI IPOCTPAHCTBEHHBIX TEOMETPHYECKUX (PUTYp, COCTABIEHHBIX U3
IPSIMOYTOJIBHBIX ITapaJlIeIeITHIIE/IOR;
* yrIyOUTh U Pa3BHUTh IPEJICTABICHHUS O MPOCTPAHCTBEHHBIX T€OMETPHUECKIX (HUTypax;
* HAyYUTHCS IIPUMEHSTH MTOHIATHE Pa3BEPTKH JIJISI BHITIOJTHEHUS TIPAKTHYECKUX PACUYETOB.

['eomeTrpuyeckue Gurypsr
BpllmycKHUK Hay4duTCs:
* TOJB30BATHCS SA3BIKOM TE€OMETPUH IS ONMCAHUS IIPEIMETOB OKPYXKAIOLIEro MUpa M HX
B3aHMHOT'O PaCIOJIOKEHHUS;
* pacmo3HaBaTh ¥ U300paXaTh HA UEPTEKAX U PUCYHKAX reOMEeTpHUYECKHEe QUTypHI H UX
KOH(UIypanuu;
* HaXOJUTh 3HAYEHUS [UTHH JTMHEHHBIX 3JIEMEHTOB (QUIYP U X OTHOLICHHS, TPaJyCHYIO MEPY
yrioB ot 0° 1o 180°, mpuMmeHsist onpeiesieHus, CBOMCTBA U IPU3HAKH (PUTYD U UX DJIEMEHTOB,
OTHOIIEeHHUS GUryp (paBeHCTBO, MOJO0HE, CHAMMETPHH, IIOBOPOT, apalIe/IbHBIN IIEPEHOC);
* OIIEPUPOBATH C HAYAJILHBIMU IOHATUSIMU TPUTOHOMETPHH U BBIIIOJIHATE 3JIEMEHTAPHEIE
ornepanyy HajJ QyHKIUSIMH YITIOB;
* pemarth 3aJa4M Ha I0Ka3aTelIbCTBO, OMUPAsCh Ha H3yYEHHbIE CBOMCTBA QUIyp M OTHOLICHUH
MEX]ly HUMHU U IIPUMEHSISI U3y4EHHBIE METOBI 10Ka3aTeNIbCTB;
* pemaTh HeCJIOXKHBIE 337aul Ha TOCTPOEHHE, IPUMEHSSI OCHOBHBIEC AJITOPUTMBI IIOCTPOEHHMS C
MOMOIIBIO LIUPKYJIS ¥ TMHEHUKH;
* pemarh NpOCTeHINe IIAHUMETPUYECKHE 3aJa4d B IIPOCTPAHCTBE.
BBIyCKHHUK [TOJIy4UT BO3MOXKHOCTb:
* OBJJCTh METOJIAMH pEIICHHs 3aJa4 Ha BBIUUCICHHS M JI0OKA3aTEeJIbCTBA: METOJOM OT
IPOTHUBHOTO, METOZOM TIOJO00WS, METOIOM Iepedopa BapHaHTOB M METOJOM I€OMETPHYCCKHX
MECT TOYEK;
* IpUOOPECTH OMBIT MPUMEHEHHUs! alNredpandeckoro ¥ TPUrOHOMETPUYECKOro anmnapara u uaen
JIBUYKCHHUSI TIPH PEIIEHUH F€OMETPUYECKUX 3a71ad;
* OBJAJIETh TPAJUIMOHHOM CXEMOH pelneHHs 3ajJad Ha IOCTPOEHHME C MOMOIIBIO IHMPKYIS U
JTMHEWKW: aHATH3, IOCTPOEHHUE, JOKA3aTeIbCTBO U UCCIIEI0BAHUE;
* HAYYUTHCS PElIaTh 33Ja4d Ha IOCTPOESHUE METOI0M F€OMETPUYECKOI0 MECTa TOYCK U METOJIOM
moxoous;
s IpUOOPECTH ONBIT WCCIEN0BAHUS CBOMCTB IUIAHUMETPUYECKHX (UIYp C IOMOIIBIO
KOMIIBIOTEPHBIX IIPOrpaMM;
* PHOOPECTH OMBIT BBIIOJHEHHUs IIPOSKTOB IO TeMaM «I'eoMeTpudeckue npeoOpa3oBaHus Ha
m1ockocTHy, «[TocTpoeHne oTpe3koB 1o Gopmyaer.

H3mepeHue reoMeTpUUIeCKUX BEJIMYUH
BBITyCKHUK HAy49HUTCS:




* HCIIOJIb30BAaTh CBOWCTBA M3MEPEHHMS [UIMH, IUIOMIAJCH W YIJIOB NpPH pPEIICHHH 3aj1ay Ha
HAXO0XK/ICHUE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUTHHBI IyTH OKPYKHOCTH, TPaJyCHON MepBI
yria;

* BBIYHCIIATH IUIOMIAAM TPEYTOJBHHUKOB, MPSMOYTOJBHHKOB, MapalieIorpaMMOB, Tpamenui,
KPYTOB H CEKTOPOB;

* BBIYUCIISITH JUTHHY OKPYI)KHOCTH, JUTHHY TYT'H OKPYKHOCTH;

* BBIYMCIISITH JUIMHBI JTMHEHHBIX JJIEMEHTOB (PUTYp M MX YIJIBL, MCHOJB3YS (HOPMYJIBI JUTHHBI
OKPY>KHOCTH U JUTHHBI IYTU OKPY)KHOCTH, (POPMYJIHI IIoImanei Gpuryp;

* pemiaTth 3a/1a4d Ha JI0Ka3aTeNIbCTBO C MCIOIB30BaHHEM (POPMYJT JTHHBI OKPYKHOCTH M JUTHHBI
IYTH OKPY’KHOCTH, GOpMYJI IToLIaneH Gpuryp;

* pemarh NPAaKTUYECKUE 3aJaudl, CBSA3aHHBIC C HAXOXICHUEM TIEOMETPHUYECKHX BEIHYHH
(ucnomnp3yst IpU HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKHE CPEICTBA).

BBIITyCKHHK MTOJYYHT BO3MOXKHOCTH HAYYHTHCS:

* BBIYMCIATH IUIOMAIX (UIYp, COCTABICHHBIX U3 IBYX HIH Ooliee MPSIMOYTOJHHUKOB,
napajiieJIorpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTopa;

* BBIYHUCIATH IUIOINAJAA MHOTOYTOJBHUKOB, HCIIONB3YsI OTHOIICHUS pPABHOBEIUKOCTH U
PaBHOCOCTABJICHHOCTH;

* IPUMEHNTHh aIreOpanyecKHii ¥ TPUTOHOMETPHYECKMH ammapar ¥ HAEH JBH)KEHHS IIpH
PELICHUH 3a/1a4 Ha BHIUUCIICHHUE IJIOMIAIel MHOTOYTOJIBHIKOB.

Koopaunatsr
BhImycKHUK HayduTCs:
* BBIYUCJISATH JUIMHY OTpe3Ka [0 KOOPJAMHATAM €ro KOHI[OB; BBIUUCIISITH KOOPAUHATHI CEPEAUHbI
OTpe3Ka;
* MCII0JIb30BaTh KOOPAMHATHBIN METO ISl U3Y4YECHHSI CBOMCTB IPSAMBIX H OKPYKHOCTEH.
BBIITYCKHUK [TOJTYYUT BO3MOXKHOCTb:
* OBJIQJIETh KOOPIUHATHBIM METOJIOM PELICHUS 3a/1a4 Ha BBIYUCIICHUS U JI0KA3aTeNIbCTRA;
* IPHOOPECTH OMBIT UCTIOIF30BAHUS KOMITBIOTEPHBIX IIPOrpaMM ISl aHaIH3a YacTHBIX CIIyYaeB
B3aMMHOTO PACIIOJIOKEHUS OKPYKHOCTEH U MPSMBIX;
* MPUOOPECTH OTIBIT BBITOJHEHHS POSKTOB Ha TeMy «lIpruMeHeHre KOOpAMHATHOTO METO1a IIPU
pEIIeHUH 33/1a4 Ha BBIUYUCIICHUS U JOKA3aTeIbCTBAY.

[TporpamMma 3JI€EKTHBHOTO Kypca COAEP>KUT TPH MOJYJIA:
«Anrebpan(l u 2 4.), «I"'eomerpusin(1u 2 gactu), «PeajibHas MareMaTuKay.

B monayne «Anredpa» oTpabaThIBarOTCS HABBIKH PELICHHs anreOpandeckux 3anaHui 1
gactdu KM OI'D. DTo 3amaHusi ¢ BBIOOPOM OJHOTO OTBETA M3 YETBHIPEX IPEUIOKECHHBIX
BAPMAHTOB, C KpaTKMM OTBETOM MW Ha COOTHECEHHeE, C 3alMChIO pelieHHus. B atom Onoxe
NpOBEpSIeTCS BJIAJEHHE OCHOBHBIMH QITOpPUTMAMHM, 3HAHWE M IIOHHMaAHHE KIIFOYEBBIX
JJIEMEHTOB COJIEp)KaHUS (MAaTeMaTUYECKUX MOHSITHH, HMX CBOMCTB, IPUEMOB PEIICHUS 3a1a4 U
np.), YMEHHE T0Jb30BaTbCs MaTeMaTH4YeCKOH 3aliChio, INPUMEHSATH 3HAHHS K PEIICHHIO
MaTEeMaTHYeCKUX 3a/ad, He CBOJALIMECS K NPSIMOMY IPHMEHEHMIO alfOPUTMA.

3amanus 2 YacTH HANpaBJICHBI HA MPOBEPKY BIAJECHUS MATEPHAIIOM Ha TOBBIIICHHOM
ypoBHe. MX Ha3zHaueHHe — qudepeHIIpoBaTh XOPOLIO YCIEBAKOLIMX IIKOJBHUKOB M0 YPOBHIM
IOJIFOTOBKH, BBISBHTH HaWOOJiee TOATOTOBJICHHYI0 YaCTh BBITYCKHMKOB, COCTaBJISIFOILYIO
MOTEHIIHAIBHBIA KOHTHHIEHT NPO(UIBHBIX KJIACCOB. OTH dacTH cojiepxkar 3aJaHus
HOBBIIIICHHOTO YPOBHSI CJIOXHOCTH, KOTOpbIE HalpaBJIeHbl Ha IIPOBEPKY TaKHUX KadeCTB
MaTeMaTUYECKON MOATOTOBKHA BBIITYCKHHUKOB, KaK:

- yBEpEeHHOE BiajieHHe (HOpMaTbHO-ONEPAaTUBHBIM alreOpaudecKuM anmaparom;
- yMEHHE PEILINTh IUIAHUMETPUYECKYIO 3a7ady, IPUMEHSS Ppa3jMYHbIC TEOPETHUECKHE
3HaHHUS Kypca T€OMETPHH;




- YMEHHE DELIMTh KOMIUIEKCHYIO 3aJady, BKJIIOYAIOIIYI0 B ce0s 3HaHWS W3 pa3HbIX
TEM Kypca;

- YMEHHE MaTEMaTHYeCKH IPaMOTHO M SICHO 3allUcaTh pElIeHHWEe, MPUBOMAS TPH 3TOM
HEOOXOIUMBIE MOSICHEHUS U 000CHOBAHMUS;

- BJIaJICHHE IIIUPOKUM CIEKTPOM IIPUEMOB H CIIOCOOOB pacCyKICHHIA.

Monyne «I'eomeTpus» comepxut reomerpuueckue 3amaund 1 wactu KM OI'D. B stom
0JI0KE IOBTOPSIIOTCS OCHOBHBIE T€OMETPHYECKUE CBEICHUS, U OTpabaThIBACTCS HABBIK PELICHHUS
reOMETPUYECKHX 33/1a4.
3agaHus 4acTH 2 HalpaB/IeHbl HAa IPOBEPKY YMEHHs PpEIIaTh IIAHUMETPHUYECKYIO 3aady,
IPUMEHSS pa3JIMYHble TEOPETHYECKHE 3HAHMS Kypca TEOMETPUHU; YMEHHS MaTeMaTHUeCKH
IPaMOTHO M $ICHO 3allUCBIBaTh pELICHHWE, NPHUBOAS MPHU ITOM HEOOXOJMMBIE TOSCHEHUS U
000CHOBaHUS; BJIaJICHHE ITMPOKUM CIIEKTPOM IIPHEMOB H CITIOCOO0B PACCYIKICHUH.

Monyne «PeanbHast matematuka» conepxut 3amaud 1 gactu KMM OI'D. Ilpakrtuko-
OPUEHTHUPOBAHHBIC 33aHUs IIOJYEPKUBAIOT BAKHOCTH OCBOCHHS TaKHMX MaTeMaTHYEeCKHX
KOMIIETEHLIUH, KaK YMEHUE IPUMEHSTD 3a/IaHUs B TPAKTUIECKON KU3HU U B CMEKHBIX 00J1aCTsIX.

WtoroBoe 3aHsTHE MpEAINOIAraeT MpoOBeACHHE KOHTPOJIBHOM paboThl 1O MarepuajaM B
dopme OI'D.

MeTtoauueckuii KOMMEHTapHil. DJIEKTHBHBIE 3aHATHS [0 KKIOH TeMe Ies1ecoo0pazHo
pa3buBaTh Ha sTansl (01oku). Kaxas Tema HauWHaeTCs ¢ HTOBTOPEHHS OCHOBHBIX TEOPEM H
bopMys, a Tak)Ke pacCMOTpPEHHS HOBBIX, HE BXOJMIIUX B OCHOBHYIO IIpOrpammy, HO
HEOOXOIMMBIX NpPH pEIIeHWM psijaa 3ajJad Ha 3K3aMeHe. Bpiensercs mnepBblid 010K
«OcHOBHBIE cBeneHUs». JlJiss 5KOHOMHH BpPEMEHHU HUCIOJIB3YIOTCS TaOMuIbl (pa3laTOuHbIH
MaTepHai) ¢ GopMyJIaMU U pUCYHKaMH, OTIOPHBIE IJIaKaThl, CIali10Bas Ipe3eHTaLHs.

Bropoit Gmox «Pemraem BMecte» mpeamonaraeT pa3dop pEUIEeHHH  ONOPHBIX
JIeMOHCTPAIMOHHBIX 3a/1a4, UCIIOJIB3YIOIIUX OCHOBHEIE TEOPEMBI X (POPMYJIbI JaHHOTO pasjiesia u
pemaemMble pa3HbIMH CIOCOOaMH, TIOBTOPSETCS] aITOPUTM PELIEHHUs 3a7ad 10 TeMeE. YUUTeleM
YIENSIeTCS CEPhe3HOE BHUMaHUE pa300py THIUYHBIX OMMOOK B XO/J€ PELICHHUS 3a/laHusl, a TAKKe
3aliCH OTBETA B SK3aMEHAIMOHHBIM OnaHk. Pemarorcst 3ajaHus U3 4acTé 1 dK3aMeHallMOHHOM
paboThl ¢ BHIOOPOM OJIHOTO OTBETA M3 YETHIPEX IPEUIOKEHHBIX BapHAHTOB, C KpPaTKHM
OTBETOM U Ha YCT@HOBJIEHHE COOTBETCTBHS MEXIy OOBEKTaMH JIBYX MHOMKECTB.

3aHsATHE TPOJOJDKACTCS PEUICHHEM 3a1ad I'pyNIlaMH U CaMOCTOSTEIBHBIM PEIICHUEM.
Oto 6ioku «Permaem B rpynnax» u «Pemraem camu». B xone pemenus 3a1a4 peKOMEHyeTCst
IPHUIEPXKUBATEHCS MpUHIHIA «OT MPOCTOro K CI0KHOMY» II0Jl PyKOBOJCTBOM YYHTEJIS.

YuuTens MOXET CIUIAaHUPOBAaTh YPOKH MapHOH paboThl, IIE ydalluecs TOTOBATCS K
CaMOCTOSITEIbHON U KOHTPOJIBHON paboTe, 3a4eTy, 3al|Te IPOEKTa.

VuuTeno HE0OXO0AUMO TOOIIPATH CTPEMIICHHE YYaIluXcs padoTaTh B MHIMBHIAYAIbHOM
pexume. Ha Bcex THmax 3aHATHA YYUTETIO ClIEAyeT MOJIEPKMBATh aKTHBHBIA [HAJIOT C
yUaIUMHKCSH. Y YUTENb CHCTEMATHYECKH OCYIIECTBISICT MOHHTOPHHT JIOCTH/KEHHS 0053aTeIbHbIX
pe3yJIbTaToB O0YYEHHUS, CBOEBPEMEHHO OCYIIECTBIIAET KOPPEKIMIO 3HAHUHI YYaIIUXCS.

Arnmapat KOHTPOJISL.

B mporiecce 0CBOCHHUS yHaIIUMHUCS KaXKI0T0 MOJYJIS Kypca IPelyCMOTPEHO MPOBEICHUE
TPEHUPOBOYHBIX TECTOB M CaMOCTOSITENBHBIX PAa0OT, MO3BOJSIOIIMX IIPOBOJUTH TEKYIIHH H
TEMAaTHYECKHH KOHTPOJIb 3HAHWH W yMEHHH ydaluxcsa. B KOHIlE M3y4eHHUs Kypca MPOBOIUTCS
WUTOrOBasi KOHTPOJIbHAs paboTa.

TpeHupOBOYHBIE TECTHI ¥ CAMOCTOSTEIbHBIE PabOThI, HAllEJIEHHBIE HA TIPOBEPKY 3HAHHH
OCHOBHBIX TEOPETHYECKHMX CBEICHUH, OICHUBAIOTCS «3a4Te€HO» (IPU YCIOBUH BBIIOJIHEHUH HE
MeHee 75% IIpe/UIOKEHHBIX 3alaHuil) WM «He 3a4TeHo». VITorosas KOHTpOJIbHas pabota
cocraBisgerca no wmarepuaiam B (opme OI'D. Ilpu cocrapienur pabOTBI yYHTENb MOXET
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UCIIOJIBb30BaTh MaTepHalibl M3 CIIKCKAa JIMTEPaTyphl, PEKOMEHIOBAaHHBIE IS OpraHu3aluH
noarotoBku k OI'D.

[To uToram peanu3aliiu MPOrpaMMBbI IJIEKTUBHOTO Kypca BBICTABIISIETCS. OJIHA U3 OLCHOK:
«5» (oTIHYHO), «4» (xopo1o) ik «3»(yA0BIETBOPUTEIHHO).

Taxke Ha MPOTSHKEHHHM BCErO0 Kypca YYallUMCS MOXKHO IIPE/UIOKUTH BBINOJIHEHUE
MpOeKTa M0 OJHON W3 TeM IpOrpaMMbl. BapHaHT BBIIOIHEHHS NPOEKTHOH paboTel: moadop
JIONIOJTHUTEIBHOTO TEOPETHYECKOTO M MPAKTHYECKOTO MaTepHala U3 Pa3IHYHBIX MCTOYHHKOB,
[OMCK Ppa3M4YHBIX CIIOCOOOB pelIeHHs OIHOM 3aJadd, COCTaBIeHHE OOpaTHOW 3aj1adw,
oopmileHHEe COOPaHHOrO MaTepuaja B HAKOMMTENBHYIO INanKy. 3alluTa IPOEKTa IPOXOIUT
CpeH yJaumxcs Kiacca Ha OJIHOM U3 3aHSTUH 3JIEKTUBHOIO Kypca.

OxunaeMble pe3yIbTaThl
[TnanupyemMble pe3yabTaThl OOYYEHHS OTPaXKarOT CIACIYIOIIHE YeThIpe KaTeropuu

[103HaBaTEJILHOM 00JIaCTH:

3HaHue/TIOHUMAaHUE:
BJIaJICHUE TEPMUHOM; BIIaJICHUE PA3IHYHBIMEA SKBHBAJICHTHBIMH IPEJICTABICHUSIMHU (HAIIpUMED,
4HCciIa), paclio3HaBaHWe (HA OCHOBE ONpEIE/ICHHH, W3BECTHBIX CBOMCTB, C(HOPMHUPOBAHHBIX
IIPEJCTABJICHUH); WCIIOIb30BAHHE PA3JIMYHBIX MAaTEeMATHYECKHX SI3BIKOB (CHMBOJIMYECKOIO,
rpagu9IecKoro), Nepexo/1 OT OHOTO SA3bIKA K IPYroMY; HHTSPIIPETAITHSL.

YMeHHue NPUMEHHUTD aJITOPUTM:
UCIIOIB30BaHKe (GOPMYJIBl KaK alrOpuTMa BBIYHCICHUH; NPUMEHEHHE OCHOBHBIX IIPaBUII
JIEUCTBHI C YHCIIaMH, areOpandeCKUMHU BBIPAXKCHUSIMHU; PEIICHUE OCHOBHBIX TUIIOB YpaBHEHUH,
HEpaBEHCTB, CHCTEM, 3a/1a4.

YMeHHe peluTh MaTeMaTHUECKYIO 3a/1a9y:
3aJlaHusl, TPH PEIICHHH KOTOPBIX TpeOyeTcs NMpHUMEHEHHe (aKTyaau3alus) CUCTEMbl 3HAHHIM;
npeoOpa3oBaHKe CBSI3ed MEXIy H3BECTHBIMH (DaKTaMy; BKIIFOYEHHE H3BECTHBIX IOHSATHH,
NIPUEMOB U CIIOCOOOB PEIICHHUS B HOBBIE CBA3M M OTHOIICHUS, YMEHHE PAclO3HATh CTAHAPTHYIO
3a/1a9y B U3MEHEHHOH (popMyTHpOBKeE.

[IpuMeHeHUe 3HAHUH B KU3HEHHBIX, PEATbHBIX CHTYaIUsIX:
3ananus, (GOPMYIHMpPOBKA KOTOPBIX «OOJ€YeHa» B TPAKTHYECKYIO CHTYallHIO, 3HAKOMYIO
y4anmMes U OJTU3KYIO UX KU3HEHHOMY OIIBITY.
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Copnep:kanne yue0HOro Kypcea

Apudmernka
Hatypasibhbie uncna. CreneHb ¢ HATYpaIbHBIM ITIOKA3aTEIEM.
Pannonanerpie uucina. Moayns (abcomoTHas BenuyuHa) 4ucia. CpaBHEHHE pallHOHAIBHBIX
yncesn. Apupmernueckue JIEHUCTBUS ¢ palUOHATBHBIMH uyucnamMu. CTeneHb C  IEJIbIM
II0Ka3aTesieM.
YucroBble BBIPOKEHUS, MOPSIOK JEWCTBHM B HHUX, WCIIOJb30BaHHE CKOOOK. 3aKOHBI
apu(PMETUYECKUX IEUCTBUM: IEPEMECTHTEIBHBIN, COYETATEIbHBIN, PACIPEIeIUTEIbHBIN.
JlelicrBurensHble uncia. KBagpaTasiit kopeHs u3 uyucna. Kopens Tpetseit crenenu. [lonarue o
KOpHE N-O# CTEIIEHU U3 YUCIIA.
JlelicTBUTENBHBIE YUCIIA KaK OECKOHEUHbIE NecsITUYHbIe 1podu. CpaBHEHUE NEHCTBUTENBHBIX
quces, apupMeTHIECKHE TeHCTBHS Hall HUMH.
DTanbl pa3BUTHS IPEICTaBICHUN O YUCTIE.
W3mepenust, npubamxeHus, olleHKU. Pa3Mepsl 00bEKTOB OKPYIKAIOMIEro Hac Mupa (0T
3JIEMEHTApHBIX YaCTHIl 10 BeeneHHoit), ITUTeIpHOCTh MPOLECCOB B OKPYIKAIOIEM HAC MHUPE.
[TpencraBnenne 3aBUCMMOCTH MEXK]Ty BEIMIMHAMH B BHJIE (POPMYIL.
Belenienre MHOXKUTENS — CTENICHU JIECSTH B 3aITHCH YHCIIA.

Anrebpa

AnreOpandeckre ApoOu. ApHu]MeTHdecKHe Olepaluud Haj aireOpandyecKuMu IpoOsMu.
DykBeHHBIE BBIpaKEHUS (BBIPAXKEHUSI C TEPEMEHHbIMH). YHUCIOBOE 3HaueHHE OYKBEHHOIO
BBIpa@XKEeHH. J[OMyCTHUMBIE 3HAYCHHS NIEPEMEHHBIX, BXOSIUX B aaredpandeckue BBIPaKCHHS.
[loncraHoBKa BBIp@XEHHHM BMECTO IIEPEMEHHBIX. PaBeHCTBO OyKBEHHBIX BBIPAKCHUI.
ToxnecTBo, 10Ka3aTeabCTBO TOXKAECTB. [Ipeobpa3oBanust BIpaKEHU.

CpoiicTBa cTerneHe ¢ menpM nokasareneMm. MHorouieHsl. ClokKeHne, BBIYUTaHUE, YMHOKEHHE
MHOTOWIECHOB. DOPMYITBI COKPAIIEHHOTO YMHOXEHUS: KBAIpaT CyMMEBI M KBapaT pa3HOCTH, KyO
CyMMBI U KyO paszHoctu. PopMmyna pasHOCTH KBaJApaToB, (popMyia CyMMbI KyOOB U pPa3HOCTH
KyOoB. Pa3noxenne MHOrowieHa Ha MHOXUTEIH. KBaapaTHbIM TpexwieH. Beiienenue 1mojmHoro
KBaJlpaTa B KBaJpaTHOM TpexwieHe. Teopema Buera. Paznoxenue KBaJpaTHOIO TpexdiIeHa Ha
JMHEWHBIE MHOXHUTEIH. MHOrowieHsl ¢ oxHOW mepemeHHOH. CtemeHb MHorowieHa. KopeHb
MHOTOYJICHA.

Anrebpandeckas 1po0b. Cokpanienue apobeit. JleficTBus ¢ anredpanueckKuMH ApoOsSIMHU.
PannoHanbHble BBIpaXEeHHS U HX IpeoOpazoBaHus. CBOMCTBA KBaJpaTHBIX KOpPHEH H HX
MIPUMEHEHHE B BBIYUCICHUSIX.

VpaBHeHHsI ¥ HEpaBEHCTBA. YpaBHEHHE ¢ OJHOM mepeMeHHOW. Kopenp ypaBHenus. Jlunennoe
ypaBHeHue. KBaapartHoe ypaBHeHue: (GopMyia KOpHEH KBaJpaTHOro ypaBHeHHs, Peienue
panMoOHAIBHBIX ypaBHeHHH. [IpuMeps! perienus ypaBHEHUH BBICIIMX CTENIEHEN; METOIbI 3aMEHBI
MEPEeMEHHOM, Pa3I0KeHUsI HA MHOKUTEIIH.

VpaBHeHHE ¢ IBYMS NEPEMEHHBIMH; PEIIEHHE YpaBHEHHs C IByMs IepeMeHHbIMH. Cucrema
ypaBHEHUii; perieHue cucteMbl. CHcTeMa ABYX JTUHEHHBIX YPaBHEHHH C JByMs II€PEMEHHBIMU;
pellieHHe TOJCTAHOBKOW ¥ aireOpandecKuM CIIOKEHHEM. YPaBHEHHE C HECKOJIBKAMHU
nepeMeHHbIMA. [IpUMepsl peleHusi HeTMHeWHBIX CHCTeM. IIpuMepel pelleHus ypaBHEHHH B
eJIBIX YHCTIax.

HepaBeHCTBO ¢ OIHON IepeMeHHOM. Perenre HepaBeHCTBa. JIMHElHBIE HEPABEHCTBA C OJTHOH
IepeMEHHOM 1 MX chucTeMbl. KBajpaTHble HepaBeHCTBA. [IprEMeps! pemennus IpOOHO-THHEHHBIX
HEPaBEHCTB.

YuclioBblE HEPABEHCTBA M HMX CBOWCTBA. JlOKA3aTE€IbCTBO YHCIOBBIX W alreOpanvecKux
HEPaBEHCTB.

Ilepexoa OT CIOBECHOM (GOPMYJIHPOBKH COOTHOIICHUH MEXIy BEIMYMHAMH AnreOpanvecKoi.
Pelnenue TEKCTOBBIX 3a/1a4 ajiredpandeckKuM CIIocOO0M.

UycaoBble  IIOCIENOBAaTENLHOCTH. 1IOHATHE MOCIEeIOBAaTENbHOCTH. Apudmernyeckas H

A
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reoMerpudeckas mporpeccun. @opmysel 00mero 4wieHa apuPMETHUYECKOW M reOMETPHYECKOH
MIPOrPECCH, CYMMBI TEpPBBIX HECKOJIBKHX UICHOB apU(GMETHYECKOH M TIeOMETPHYECKON
MIPOrPECCHIA.

Yucnoseie pynkuuu. [Torstue ¢pynkmmu. O6nacte onpeneneHus GyHKuH. CriocoObl 3a1aHus
¢yakuuu. ['padpux GyHkwm, Bo3pacTanue U yObiBaHWe (PyHKIHMH, HAaUOOJbIIEE U HAUMEHbIIEE
3Ha4YeHuss (DYHKIWH, HYIH (YHKIHH, [TPOMEXYTKH 3HAKOMOCTOSIHCTBA. UTeHHe rpadukoB
GyHKITUH.

OyHKIMKA, ONUCHIBAIOIIME MPSMYIO U OOpaTHYIO IPOHNOPIHOHAIBHYIO 3aBUCHMOCTH, HX
rpadpuku. JluneiHas GyHKUIMA, ee TrpaduK, TeOMETPHUECKUH CMBICT KOA(P(UIIUEHTOB.
I'mnepboa. KBagparuynas ¢ynknus, ee rpadpuk, mapadona. KoopaunaTs! BepiuHbl n1apaboisl,
ocb cumMmeTpuu. CrerneHHble QYHKIMHM ¢ HATYpaJIbHBIM ITOKa3zareneM, ux rpaduku. ['paduku
(GyHKIMI: KOpeHb KBaJpaTHBIM, KOpeHb KyOwmueckwid, Momyib. Vcmonb3oBaHue TrpadHKOB
(GYHKIHH TSI peIIeHUs] YPaBHEHUH U CUCTEM.

[Ipumepsl rpaguyeckux 3aBUCHMOCTEH, OTPKAIOIIUX pealbHbIE IIPOLECCHl: KoyedaHue,
II0Ka3aTeJIbHBIM POCT; YUCIIOBBIE (PYHKIIMH, OTTUCHIBAIOIINE STH IIPOIECCHI.

[TapannenbHblil nepeHoc rpadUKOB BIOJIb OCEH KOOPAUHAT M CUMMETPHSI OTHOCUTENIBHO OCEH.
Koopnunatel. M306paxenue yncen TOUKaMH KOOPAMHATHOM MpsMOi. ['eomeTpudeckuil cMbICI
MOJ1yJIs uncia. YHCIoBble TPOMEXYTKH: HHTEPBAN, OTPE30K, JIyd. DopMysia pacCTOSTHUS MEXTy
TOYKAMU KOOPAUHATHOU IPSIMOM.

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH; KOOPAWHATHI TOUKU. KOOpAWHATE CepeuHbl OTpE3Ka.
QopMmyia pacCTOSHUS MEXAY IBYMsS TOYKAMHU IUIOCKOCTH. YpPaBHEHHE NPSIMOH, YIJIOBOH
KO3 QUIIHEHT NPSMOH, YCIIOBHE NMapaUIETbHOCTH IPSIMBIX. Y paBHEHHE OKPYKHOCTH C IIEHTPOM
B Hayajie KOOpJMHAT U B IOO0H 3aJaHHON TOUKE.

I'paduyeckast uHTEpHpETALIMS YPAaBHEHUH C ABYMS NEPEMEHHBIMH M X CHUCTEM, HEPABEHCTB C
JBYMSI IEPEMEHHBIMU U UX CUCTEM.

I'eomeTtpus

HayanbHble TOHATHS U TEOPEMBI T€OMETPHUH.
Bo3HuKHOBEHNE F€OMETPHUH U3 MIPAKTUKH.
I'eomerpuyeckue Gurypsl u Teia. PaBeHCTBO B T€OMETPHH.
Touka, mpsiMasi ¥ WIOCKOCT.
[TonsiTHE O rEOMETPUIECKOM MECTE TOYEK.
Paccrosaue. Otpesok, nyd. Jlomanas.
Vron. Ilpsmoit yron. Octpele U Tymble yriibl. BepTUkaibHblE H CMEXHBIE YIUIBL. buccekrpuca
yIja A ee CBOMCTBA.
[lapannensHble W Tepecekarommecs MpsiMble. [lepneHIuKyIIpHOCTh NPsAMBIX. TeopeMmbl 0
NapauIeTbHOCTH U MEPIEeHIUKYISIPHOCTH NpsMbIX. CBOMCTBO CEPEUHHOIO IEPIEHAMKYIIApa K
otpe3ky. [lepneHuKyIIsIp U HAKJIOHHAS K MPSIMOi. MHOTOyroabHUKU. OKPYXKHOCTb ¥ KPYT.
Tpeyronpauk. IIpsiMOyroibHBIE, OCTPOYTOJBHBIE, W TYNOYIOJIbHBIE TPEYTOJIBHUKH. Brpicora,
MenuaHa, OHMCCEKTpHCca, CPEeIHssl JTUHHS TpeyrojbHUKAa. PaBHOOEIpEHHBIE W PaBHOCTOPOHHHE
TPEYTOJIbHUKH; CBOUCTBA U IPU3HAKY PABHOOEIPEHHOTO TPEYTOJIbHHUKA.
[lpusHak¥ paBeHCTBA TpeyrojbHHKOB. HepaBeHcTBO  TpeyroabHuka. Cymma  yriioB
TPEeYroJibHUKa. BHEIIHNE yIIIbI TPEyroJIbHUKA. 3aBUCUMOCTD MEXAY BEJIHYMHAM CTOPOH U YIJIOB
TpeyroJbHHKA.
Teopema ®aneca. [logobue TpeyroibHuKoB; Kodbdunuent mnomobus. Ilpusnakum mnomobdust
TPEYrOJIbHUKOB.
Teopema ITudaropa. [Ipu3HaKu paBeHCTBa NPSIMOYTOJIBHBIX TPEYrOJbHHKOB. CHHYC, KOCHHYC,
TAHTE€HC, KOTAHI'€HC OCTPOrO YIja MpsSMOYTOJBHOrO TpeyrojipHuka u yrioe ot 0° mo 180°%
NpUBEIEHHE K OCTPOMY yriy. PeleHne MPSMOYTOIbHEIX TPEYTONbHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIecTBO. @OpMyibl, CBA3BIBAIOIIME CHHYC, KOCHHYC, TaHICHC,
KOTaHIe€HC OJHOr0 M TOro e yria. TeopeMa KOCHHYCOB M T€OpEMa CHHYCOB; MPHUMEpbI HX
[PUMEHEHHS JIJIS1 BBIYUCIICHHSI 9JIEMEHTOB TPEYTOJILHUKA.
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3ameuare/lbHble TOYKH TpPEYTOJbHHUKA: TOUKU IEPECEUSHUS CEPEIMHHBIX MEePIEeHIUKYISPOB,
OHCCEeKTpHUC, MEIUaH.

Yereipexyronenuk. [lapamnenorpamm, ero coiicTBa u npusHaku. [IpsMOyroipHHK, KBajapar,
pomO, MX CBOWCTBa M Ipu3HaKkW. Tpameuus, CpenHss JHWHHS TpANelHd; pPaBHOOEIPEHHAS
Tpamnerus.

MuoroyronsHuky. Beimykisle MHOrOyroasHUKHA. CymMMa YIJIOB BEITYKJIOTO MHOTOYTOJBHHUKA.
Brincannele 1 OIIMCaHHBIE MHOTOYTOJIBHUKH. [IpaBUIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTe 1 KpyT. LlenTp, paguyc, nuamerp. Jyra, xopaa. Cexrop, cerMeHT. LleHTpanbHbIi,
BIMCAHHBIA YroJ; BEJMYMHA BIHCAHHOIO Yyrja. B3auMHOE pacnojokeHue MpsiMOH H
OKPY’KHOCTH, IBYX OKpyxkHocTe. KacatenmpHas u cexkymass K OKpPY)KHOCTH, DPaBEHCTBO
KacaTellbHbIX, IIPOBEICHHBIX M3 OJHOW TOYKHA. MeETpUuYecKHe COOTHOLIEHHS B OKPYKHOCTH:
CBOMCTBA CEKyIUX, KacaTeIbHBIX, XOP/I.

OKpy’>KHOCTh, BIHMCAHHAs B TPEYrOJbHUK, M OKPYKHOCTb, OINHMCAaHHAs OKOJO TPEyroJbHHKA.
BrnucanHble W ONMCaHHBIE YETHIPEXYTONBPHUKU. BIHCaHHBIE M ONUCAHHBIE OKPYKHOCTH
IIPaBHJILHOTO MHOTOYTOJIbHHKA.

V3mepenne reomerpudeckux BenuuuH. JlnimHa otpe3ka. JlimHA JIOMaHOH, IEpUMETP
MHOT'OYTOJIbHHKA.

Paccrostnue oT TOukM 10 mpsiMoi. PaccrosiHMe MeXIy HapauleIbHBIMM NpsiMbIMH. J[nwMHa
OKPYKHOCTH, YMCJIO T; JJIMHA Iyru. Bemwumna yria. ['pagycHas mepa yria, COOTBETCTBHE
MEX/1y BEJIMYMHOHN yIJla ¥ JUIMHOW JYT'H OKPYKHOCTH.

[TonsTue o momany mwiockux Guryp. PaBHOCOCTaBIEHHBIE X PAaBHOBEIUKHE (PUTYDBI.

[Inomane mnpsmoyroneHuka. Ilmomans mapamienorpamMma, TpeYrojdbHHKAa M Tpaleluy
(ocuoBHBIE GopmyITsl). DOpMYJIBI, BRIpAXKAIOIIHE IIOMIAIh TPEYTOIbHHUKA: Yepe3 ABE CTOPOHEI U
yroJ MEXIy HHMH, Yepe3 NMepHMeTp W paauyC BIIMCAHHOH OKpY)XHOCTH, (opmyna I'epona.
[Tnomanp yersipexyronbHuka. [Inomans kpyra ¥ niaomanb CeKTopa.

CBsi3p MEXy IUIOMIAIIMH TOAOOHBIX QUTYD.

DJIeMEHTBI JIOTHKH, KOMOWHATOPHKH, CTATUCTHKU ¥ TEOPUH BEPOSITHOCTEN
JlokaszarenscTBo. OmpeneneHus, HOOKa3aTelbCTBa, AaKCHOMBI M TEOPEMBI,  CIEACTBHS.
Heobxonumele u gocrarounbie ycioBus. KonTpmpumep. Jloka3areabCTBO OT IMPOTHBHOIO.
[Ipsimas u oOpaTHasi TEOPEMBL.

ITonsitue 00 aKCHOMATHKE M aKCHOMATHYECKOM IIOCTPOEHHUU reoMeTpuu. lIareid mocrynar
DOBKJIMJIA U €r0 HCTOPHSI.

MuoxecTBa ¥ KOMOWHATOpHKA. MHOXECTBO. OJIEMEHT MHOXKECTBA, IIOJMHOKECTBO.
OO0ObeIMHEHHE | ITepeceYeHre MHOXKeCTB. Jluarpammel Ditiepa.

[TpuMeps! pelieHrst KOMOMHATOPHBIX 3a/1a4: Iepedop BApHAHTOB, IPABHIIO YMHOKEHHUS.
CrarucTHyeckde NaHHbBE. [IpeicTaBleHWe NaHHBIX B BHAE TaOIHMI, JUarpamMM, IpaQuKOB.
CpenHue pe3ynbTaTtoB usmepenuil. [IoHATHE O CTATHCTHYECKOM BBIBOJIE HA OCHOBE BBIOODKH.
[ToHsiTHE ¥ IPUMEPHI CITyYalHBIX COOBITHH.

BeposatHocTh. Yactora COOBITHS, BEPOSTHOCTh. PaBHOBO3MOXKHBIE COOBITHS M IOJACYET HX
BeposiTHOCTHU. [IpeacTaBieHne o reoMeTpUIeCKOM BEPOSITHOCTH.

WToroBsast KOHTpOJIbHAs paboTa.




YueOHO-TeMaTHYEeCKHI IJIaH

Ne HazBanwue (Tembl) Momyns KommuectBo
4acoB

£ Anrebpanueckue 3a1aHusi 6a30BOro ypoBHS 14

2. ['eomerpuueckue 3a1aun 6a30BOro ypoBHS 6

3. Peansnas marematuka -+

4. 3agaHus MOBBIIECHHOTO YPOBHS CIOXHOCTH 9

3. WroroBoe 3ansitue 1
OO1mee KOIMYECTBO YAaCOB 34

Monyns 1. Anrebpandeckue 3aganust 6a30BOro ypoBHS.

Beenenue: niens u comepikaHue dIEKTUBHOTO Kypca, GopMbl KOHTPOIs. OOBIKHOBEHHEIE
u necaruunsle qpobu. CrannaprtHeii Bua yncna. OKpyIjeHHue U CpaBHEHHE YWcel. BykBeHHbIE
BelpakeHus. OOmacth momycTuMmbX 3HadeHUU. @opmynsl. CTenmeHb ¢ IENBIM II0Ka3aTelIeM.
Mmuorowtensl. IIpeo6pa3oBanue BbIpakeHHi. Pa3iokeHHE MHOTOWIEHOB Ha MHOXHTEIIH.
Anrebpanyeckue  apobu. Cokpamenue  anreOpamueckux  apoGeit.  IIpeoOpasoBamus
pauMoHaNBHBIX BbIpakeHWH. KBanpatHeie kopHH. JIluHeiHBIE W KBaJpaTHBIE YpaBHEHHS.
Cucremsl ypaBHeHHH. HepaBeHCTBa ¢ OqHOl NEpeMEHHON W CHCTEMBI HEepaBeHCTB. Pemmenue
KBaJpaTHBIX HEepaBeHCTB. llocienmoBaTenbsHOCTH M Iporpeccud. PexyppeHTHBIE (DOPMYIIBL.
3amaun, pemaeMple ¢ TOMOIIBIO POTPECCHIA.
Yucna Ha KoopauHaTHOM npsmoii. [lpencraBneHue pemeHH HEPaBEeHCTB W HX CHCTEM Ha
KoopauHaTHOM mpsMoit. @yHkiuu u rpaduku. OCOOEHHOCTH PaCHOIOKEHHS B KOOPIUHATHOM
IUIOCKOCTH TpaUKOB HEKOTOPHIX (YHKUUH B 3aBHCHUMOCTH OT 3HAYCHHs IapaMeTpoB,
BXOJIAIIHX B (OPMYJIBL. 3aBUCUMOCTh MEXY BEINYNHAMH.

Monyns 2. 'eomerpudeckue 3agaun 6a30BOro ypoBHSI.
TpeyronbHUKH, YETHIPEXYTOJNbHUKH. PaBEHCTBO TpeyroNbHHKOB, moxobue. PopmyIbr
wromiaay. [IponoprronanbHbie 0Tpe3kd. OKPY)KHOCTH. YTIIbI: BIUCAHHBIE U IICHTPAIbHBIE.

Monyns 3. PeansHas MaTeMarTuka.

ITponienTtsl. CocTaBieHHEe MaTeMaTHUECKOH MOIETH 110 YCIOBHIO 33Ja4. TEKCTOBBIE 3a/1a49M Ha
IpakTHIeCcKuit pacuer. YTteHHe rpadKoB U quarpaMM. DJIeMEHTEl KOMOMHATOPHUKH, CTaTHCTHKU
1 TEOPHH BEPOSATHOCTE!. BpIpaxkeHne BeTMIUHBI U3 GOPMYJIBL

3aaHus MOBBIIIEHHOTO YPOBHS CJI0XKHOCTH.

[IpeoGpasoBanuss anreOpaudeckuX BBIPAXKEHUH. YpaBHEHMS, HEPABEHCTBA, CHCTEMBI.
UccnenoBanue GyHKIMU ¥ mocTpoeHne rpaduka. Kycouno-3amannsie pynkuuu. IToctpoenue
rpaduKoB ¢ MoAyJeM. 3aqaud Ha ABMXKECHHE. 3a/lauyl Ha CMECH, CIUIaBbl. CIIOXKHBIE IIPOLEHTEL.
3agaud HAa COBMECTHYIO paboTy. 3amaHus C mapaMeTpoM: HccliefjoBaHHe IpagukoB QyHKIuH,
pellleHre ypaBHEHHM M HEPaBEeHCTB C MapaMeTpoM. 3HAKW KOPHEH KBaJpaTHOTO TPEXWICHA.
Pacmono)enne KOpHeH KBaapaTHOro TpexwieHa. Ilapamerpsl a, b, ¢ M KOpPHM KBaIpaTHOIO
TpexwieHa. ['eoMeTprUYeCKHe 3a1a4H.

HroroBoe 3aHsATHE.
[IpoBenieHHe UTOrOBO KOHTPOINIBHOH pa6oTsl B popme OI'D.

17



TemaTu4ueckoe IVIAHUPOBaHUE yqeﬁﬂoro Kypca

Ne Koi-Bo uacos Tema 3augTusa

Mopnyns 1. Anrebpandeckue 3ananus 6azoBoro ypoBHs (14 gacoB)

Breruncnenus (2 gaca)

1 1 OOBIKHOBEHHEIE U IECATHYHBIE IPOOH.

2 1 CrangapTHBIi BUJ YuCTa.

VYpaBHeHUS U HEpaBEHCTBA (2 Jaca)

3 =3 JIuneliHble U KBaipaTHBIE HEPABEHCTBA.

4 1 CucreMbl HepaBeHCTB.

Koopnunatnas npsmast. ['paduku (2 yaca)

3 1 Uucnia Ha KOOPAUHATHON IIPSIMOM.
6 1 IIpencraBneHue peneHuit HEPaBEHCTB U MX CHCTEM Ha KOOPAMHATHOMH
NIPSIMOM.

Anre6pandeckue BeIpaxkeHus (4 Jaca)

7 1 MHorouneHsi.

8 1 Anrebpanyeckue 1poOu, CTENEHHU.

9 1 JlomycTumele 3HaYCHHS IEPEMEHHOM.

10 1 TpenupoBouHsie BapuaHThl. CamocTosiTenbHas paboTa.

[TocnenoBatensHOCTH (4 yaca)

11 1 UmucnoBslie IOCIEN0BATENBHOCTH.

s 1 Apudmerndeckas IpOrpecCHH.

13 1 I'eomeTrpuueckas mporpeccusi.

14 1 TpenupoBounsie BapuaHThl. CaMocTOsATENbHAS paboTa.

Monyns 2. I'eomeTprueckue 3a1aqu 6a30Boro ypoBHs (6 4acoB)

IToxcuer yrioB (2 gaca)

15 1 Tpeyronbauk. YeThIpeXyroibHUK.
16 1 OKpy>XHOCTh

[Tromamu ¢puryp (2 gaca)
17 1 YeThIpexyroJbHUKU. TpeyrojbHUK.
18 1 OKpy>XHOCTB U KpYT.

BoI00op BepHBIX yTBEpXKIEHHH (2 Jaca)

19 1 TpeHupoBOUYHBIE 3ajaHUS.

20 1 TpeHupoBOYHEIE 3aaHUS.




No Koi-Bo yacos Tema 3angTusa

Mopnyns 3. PeansHas MmaTrematuka (4 yaca)

I'paduxu u nuarpammel. TexcToBble 3anauu (2 yaca)

21 1 Urenue rpa)uKoB U AHArpamMMm.
22 1 TexcToBeie 3a1aun
PeanpHas mianuMerpus. Teopus BeposiTHOCTeH (2 yaca)
23 1 OneMeHThl KOMOMHATOPUKH U TEOPUH BEPOSTHOCTEM.
24 1 OneMeHTHl KOMOMHATOPUKH U TEOPUH BEPOSTHOCTEH.
Monyne 1 u 2. 3aganus MOBHIIIEHHOTO YPOBHS CI0XKHOCTH (9 9acoB)
25 1 IIpeoGpazoBanus anredpanyecKux BBIPAKECHHM.
26 1
27 1 VYpaBHEeHHS, HEPABEHCTBA, CHCTEMEL.
28 1
29 1 HccnenoBanue QpyHKIMU U IOCTPOECHUE rpaduka.
30 1 3ajaHus ¢ IapaMeTpoOM.
31 1 I'eomeTpuueckue 3agauu
32 1
33 1
Urorosoe 3ansarue (1gac)
34 1 Wtoropast KOHTpoJbHAs paboTa
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I[NIAHUPYEMBIE PE3VJIbTATBI B OCBOEHMU HIKOJIBHUKAMM VY ]I 110 3ABEPIIEHWN

OBYYEHUA
JlmgnocTtHbIE CnenuaibHo- Mertanpeametasie Y'Y /[
npesvetabie VYL peryisripubie [To3HaBatebHbIC KoMMyHHUKaTHBHBIE
-[IOJIO’)KUTETFHOE  --BBINOJIHATH -OTCJIC)KHUBATH [ENIb | --aHAIU3UPOBATh --COTpYJIHHYATH C
OTHOINIEHUE K apudmerudeckue yueOHOI yCIIOBHE 3aa4X TOBApHILAMH [1pH
ypoKam NeHCTBUS, codeTast JIeSTENbHOCTH (C (BBLACTIATH BBINOJIHEHUH
MaTeMaTHKH; YCTHBIE U OIOpOif Ha YHCJIOBBIC JaHHBIE | 3aJaHHU:
-yMeHHe IIUCBMEHHbIE MapIIpyTHbIE U 1IeJIb — YTO YCTaHABJIUBATH U
IPU3HABATH IIPHEMbI; HaXOJHUTH JIUCTHI) H U3BECTHO, YTO co0mo1aTh
cOOCTBEHHBIE 3HQUeHWsT  KOpHS BHey4eOHOH (c TpeOyeTcst HAWTH); | OUepETHOCTD
OIINOKH; HaTypaJIbHOU OIIOpOH Ha -COIIOCTABIISITHh JNIEUCTBUH,
-popmupoBanme CTENEHH, CTENIEHH C Pa3BOPOTHI CXEMBI U YCIIOBHUS CpaBHHUBATb
[IEHHOCTHBIX panvoHaIbHBIM IIPOEKTHOMH TEKCTOBBIX 3aj1a4; IIOJIyYEeHHBIE
OpHeHTal Ul II0Ka3areseM, NEeSITEIbHOCTH); -yCTaHaBJIMBaTh pe3yJIbTaThl,
(camoperysiusi, — UCHOJIb3Ys IIpU  -yYUTHIBATh 3aKOHOMEPHOCTH M | BBICIYILINBATh
CTUMYJIMPOBaHHE, HEOOXOIUMOCTH OpPUEHTHPBHI, UCIOJIH30BATh UX napTHepa,
JOCTH)KEHUE U BBIYUCIUTEIbHBIC JTAHHBIC YIUTEIEM, | IPU BBITOJHEHUH KOPPEKTHO
Ip.); YCTPOUCTBA; IIPH OCBOCHUH 3a/1aHul; coobmare
-popMupoBaHue M0JIB30BaThCS HOBOTO y4eOHOTO -OCYIIECTBIISITH TOBapHUIy 00
MaTeMaTH4eCKOH  OLIEHKOM U Marepuaia; CHHTE3 YHCIIOBOTO | OIIMOKaXx;
KOMIIETEHTHOCTH  IPHKHJIKOH IpUA  -TIPOBEPSTH BBIPa)KEHUS, -3a/1aBaTh BOIIPOCHI
B chepe MpaKTHUECKUX pe3yJIbTaThl YCIIOBHSI TEKCTOBOH | C LIEJIBIO
JUYHOCTHBIX YyyJ pacuerax; BBIYHCIICHUI; 3a/1a4uu NIOJIy4YEHHUs HYKHOM
Yy  BBIMYCKHHKOB --COCTABIISATH -aJIeKBaTHO (BOCCTaHOBIIEHHE uHpOpMaIUU;
OyayT OyKBEHHBIE BOCIIPHHHMATH YCIIOBHSI TI0 -OpraHu30BHIBATh
c(OPMHUPOBAHBI BBIPAKECHUS U yKa3aHHs Ha PHCYHKY, CXEME, B3aUMOIIPOBEPKY
BHYTPEHHSIS bopmyIIBI 0 OmMUOKU U KpaTKOH 3aIHCH); BBITIOJIHEHHON
TIO3HUIIHS YCIOBHMSIM ~ 3aja4; HCIPABIATh -CpaBHMBATh U paboThI;
oOyuaromierocs, OCYIIECTBJISITH B HalJCHHBIE KJIacCH(UIIUPOBATH | -BBICKA3bIBATH CBOE
aJleKBaTHAasI BBIPAXKEHUSAX U OLIMOKH. n300pakeHHBIE MHEHHE TIPU
MOTHBAIUs bopmynax -OlLIEHUBATh peIMEeTHI U 00CYX/1IeHUH
yueOHOH YHUCIIOBBIE CcOOCTBEHHBIE reOMETPHUECKUE 3aJIaHHs
JIeSITETbHOCTH, 10/ICTAHOBKH U YCIEXHU B burypsl 1o B chepe
BKJTFOYasi ydeOHbIE BBINOIHATH BBIYHCITUTEIHFHON 3aJJaHHbIM KOMMYHHKATHBHBIX
u COOTBETCTBYIOIIHE  JIESATEIIHOCTH; KPHUTEPHSIM; VYA  BBITYCKHHKH
[O03HABaTEIbHbIE  BBIYUCIICHUS, -IJIaHKUPOBATh ILIIard | -IOHUMATh npuoOpeTyT
MOTHBBI, OCYILECTBIIATH 10 YCTPaHEHHUIO UHOpMALIHIO, YMEHHSI yYHUTHIBATH
OpUEHTAllUsl  Ha IIOJCTAaHOBKY mpo0OesioB (3HaHWE | MPEICTaBJICHHYIO B | MTO3HUIIHIO
MOpaJIbHbIE OJIHOTO BBIPQXXEHUS COCTaBa YUCEI). BUJIE TEKCTa, cobecenHuKa(apTH
HOPMBI M  HX B npyroe; B cdepe CXEMBI, TaOJHIIBL. epcTBa),
BBINIOJIHEHHE. BBIpAXKaTh U3 PETYJIATHBHBIX Yy | -BHUIETh QHAJIOTHM | OPraHW30BBIBATH U
bopmyn ONTHY BBIIYCKHHUKH U MCIIOJIb30BaTh UX | OCYILECTBIISATH
[EPEMEHHYI0 Yepe3 CMOTYT OBIAIeTh [IPU OCBOEHHUH COTPYAHHUYECTBO H
OCTAaJIbHEIE; BCEMH TUIIAMHU TIPUEMOB KOOTIEPALIUIO C
--BBITIOJTHSTH y4.JeHCTB. HAIPABI | BEIYUCICHHH; yUHTEeTIeM
OCHOBHBIE €HHBIX Ha -KOHCTPYHPOBATh CBEPCTHUKAMH,
JeHCTBHA CO OpraHU3aIHIO reOMETPHUECKUE aJIeKBaTHO
CTETICHSIMU Cc cBoeil paboTHl B buryps! u3 BOCIIPHHUMATh  H
LEJTBIMH OV u BHe ero, 3a/IaHHBIX YacTei; | mepenasarhb
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noKaszareiasiMid, ¢
MHOTOWJIEHaMH U
anredpanyecKuMu
JIPOOSIMHE;
BBITIOJTHATH
TOX/IECTBEHHBIE
npeoOpa3oBaHUs
paIMOHAIBHBIX
BBIPKECHUH;
--IIPUMEHSATH
CBOMCTBaA
apupMeTHIECKIX
KBaJ[paTOB KOPHEH
JUIL  BBIUUCIICHUS
3HAYEHUU 51
npeoOpa3oBaHMiA
YUCJIOBBIX
BBIpAXECHUH,
coJiepKalmx
KBaJIpaTHbIE KOPHH;
--pemarb
JIMHEUHBIE,
KBa/IpaTHbIE
YPaBHEHHS u
panMoHaIbHbIC
YPaBHEHHS,
CBOJSILITUECS K HUM,
CHUCTEMBI JIBYX
JIMHEUHBIX
YpaBHEHUHA u
HECJIOKHBIE
HEJIMHENHBIE
YpaBHEHHS,;
--peniarb
TEKCTOBBIE  3aJ1a4d
ajreOpandecKum
METO/IOM,
IIPOBOIUTE  OTOOP
pelLleHnu, UCXOoad
u3  (HOpMyIHPOBKHU
3a/1a4H;
--OIpEeAeIISITh
KOOpAUHAThl TOYKHU
IIJIOCKOCTH,
CTPOUTH TOYKU C
3a/laHHBIMH
KOOpIMHATAMU;
n3o0paxxarh
MHOKECTBO
peleHui
JIMHEWHOT O
HEpaBEeHCTBA;

BKJTFOYAs
CIIOCOOHOCTH
TPUHUMATH U
COXPAHSITh
y4eOHyIO IIeNIb U
3a1a4y,
MIJIAaHUPOBATH €€
peanu3anuio,
KOHTPOJIMPOBATH U
OILICHHMBATh CBOM
JIEUCTBHSI, BHOCUTH
COOTBETCTBYIOIIIUE
KOPPEKTHUBBI U UX
BBIIIOJTHEHHE

JIOCTpauBaTh 4acTh
110 33JJaHHOM
r€OMETPUYECKON
(GUrypbl; MBICIIEHHO
NeNTUTh
reOMETPHUECKYIO
Gburypy Ha 4acTy;
-COMOCTABIIATH
uH(pOpMAIIHUIO,
IPECTAaBICHHYIO B
pa3HBIX BHUJAX;
-BBIOMpPATH 3a/1aHUE
U3 TIPEIJI0KEHHBIX,
OCHOBBIBAsSICh Ha
CBOMX HHTEpECcax.

B chepe
MO3HABATEIHHBIX
VV]I BBIIyCKHUKH
Hay4arcs
BOCIPUHHUMATh U
aHATU3UPOBATH
Co00IeHus u
BaKHEHIIME Ux
KOMITIOHEHTHI-
TEKCTHI,
HCTIO0JIb30BATh
3HAKOBO-
CHMBOJIHYECKHE
cpeacTea, B TOM
qHClie OBJIAJEBAIOT

JEUCTBUEM
MOJIEJTUPOBAHUSA, a
TaKXxe HIAPOKUM
CIIEKTPOM
JIOTHIECKHAX
JICHCTBUM Hu
orepanuu,

BKJTIOYAs obume
IIpUEMBl  PELICHUS
3a1a9

UH(pOpMALHIO,
0TOOpaxarb
NIpEAMETHOE
coIepIKaHue "
yCJIOBHSI
JIeSITEIbHOCTH B
COOOIICHUSX,
Ba)KHEUIITUMU
KOMIIOHEHTAMH
KOTOPBIX SIBJISIFOTCS
TEKCTHI 3aJaHUM.
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--HaXOJHTh
3HAYCHUS
dynxmum,
3aJaHHOM
dbopmynoi,
TabIUIeH,
rpapukom 1o €€
apryMeHTy;
HAXOIWTh 3HAYCHUS
apryMeHTa o
3HAUEHHIO
bynximm,
3a/laHHOM
rpapuKoM WIH
TaOULEH;
--OTPEeaeIISTh
cBoiicTBa (PyHKIIUU
mo ee rpaduxy;
IPUMEHSTh
rpaduyeckue
[IPEICTaBIICHUS IIPU
peIeHUH
YpPaBHEHHUI,
CHCTEM,
HEPABEHCTB;
--OIIMCHIBATh
CBOMCTBA
H3YYEHHBIX
GyHKIHHA, CTPOUTH
uX rpaduku.
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CIIMCOK PEKOMEHIYEMOM YYEBHO-METOJIMYECKOM JINTEPATYPBI

JI.C.Aranacss u ap. «I'eometpust 7 — 9» Yuebuuk. M. : I[Ipocsemenue, 2021

e TpenupoBounble MaTepHaibl U noaroToBku kK [ A mo maremaruke-2023:

e Maremaruka. 9 xnacc. IToaroroska x OI'D -2017. Y4eGHO-TpEeHHMPOBOYHBIE TECTHI IO HOBOM
nemosepcui / Ilox pen. @.®. JIsicenko, C.JO. KynaGyxosa. — PoctoB — Ha Jlony, Jlernon, 2023

e OI'D (I'MA-9) 2023. Maremaruka. 3 monyns. OCHOBHOW ToCyHapCTBEHHBIM 3k3ameH 30
BapHaHTOB THUIIOBBIX TeCTOBBIX 3amaHuii / Slmenko W.B., IllecrakoB C.A. u nmp. — M.:
W3narenscTBO «OK3aMeHy, uzaareasctso MIITHMO, 2023.

Wutepret pecypcsl 11 noarotosku k ['MA

o @enepanbHBIi HHCTUTYT Neaarornueckux uzmepenuit (OUIIN) - www.fipi.ru

e http://www.gotovkege.ru/demos.html
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