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IosicHuTeILHAS 3aIUCKA
JlanHast mporpaMma 3J€KTUBHOIO Kypca MpeJHa3HauYeHa i1 00yJaromuxcs

9-x kaccoB 0011e00pa30BaTENbHBIX YUPEXKIEHUN U paccunTaHa Ha 17 yacoB. OHa
npeaHa3HaYeHa JJI MOBBIMIEHUs 3()PEKTUBHOCTH MOATOTOBKU OOywarommxcs 9
Kjlacca K OCHOBHOMY TIOCYJapCTBEHHOMY 3K3aMEHy II0 MaTe€MaTuKe 3a Kypc
OCHOBHOM IIKOJIBI U MPENyCMaTPUBAET UX MOJATOTOBKY K JaJIbHEHIIIEMY O0YUYEHHUIO
B CPEJIHEH ILIKOJIE.

[IporpaMMa  37€KTHBHOTO  Kypca coderaercs ¢ Jwo0biM  YMK,
PEKOMEHJJOBaHHBIM K MCIIOJIb30BaHUIO B 00pa3oBaTenbHOM mporiecce. [IporpamMma
AIIEKTUBHOTO  Kypca corjacoBaHa ¢ TpeOOBaHUSIMH  TOCYJapCTBEHHOIO
0o0pa30BaTeNbHOrO CTaHAApTa M COAEpPXKAHUEM OCHOBHBIX IpPOrpaMM Kypca
MaTEeMaTHKU OCHOBHOM IITKOJIBI.

[IporpaMMoil  IIKOJIBHOIO Kypca MAaT€MaTUKU HE MPeLyCMOTPEHbI
000011IeHHEe M CHUCTEMaTH3alusl 3HAHUM 10 pa3IMYHBIM pa3jennaM, MOJTYyYEHHBIX
yyYallMMHCS 3a BeCh Iepuoj o0ydeHuss ¢ 5 mo 9 kmacc. DIEKTUBHBIA Kypc
«MaremaTuka: noaroroBka k OI'D» MO3BONMUT CHCTEMATU3UPOBATh U YIIyOUTbH
3HAHUS YYaIluXCsl 10 Pa3IMYHBIM pa3eiaM Kypca MaTeMaTUKA OCHOBHOM IITKOJIBI
(apudpmeTnke, anreOpe, CTATUCTUKE M TEOPUU BEPOSTHOCTEH, reomerpuu). B
JAHHOM Kypce€ TakXe paccMaTpUBAIOTCS HECTaHAApPTHBIC 3aJaHMsl, BBIXOASIINE 32
paMK{ IIKOJIBHOM TmporpamMmbl (Tpadukum C MOAYJIEM, KyCOYHO-3aJlaHHBIC
GyHKIMM, pellleHne HEeCTaHJApTHBIX ypaBHEHUN M HEPaBEHCTB WU Jp.). 3HAHUE
ATOTO0 MaTepuajlia U YMEHHE ero MPUMEHSITh B TMPAKTUYECKOW AeATEeIbHOCTH
MO3BOJIUT IIKOJbHUKAM pelaTh pa3HOOOpa3Hble 3a7a4l Pa3InYHOU CI0KHOCTH U
MOATOTOBUTHCS K YCHENIHOW CcJade »dK3aMeHa B HOBOW ¢GopMe HUTOTOBOM
aTTeCTallUH.

Kaxnoe 3ansTre, a Takke BCe OHU B 1I€JIOM HaIpaBleHbl Ha TO, YTOOBI pa3BUTh
WHTEpEC IIKOJIHHUKOB K TMPEAMETy, MO3HAKOMHUTh WX C HOBBIMH HIEAMU H
METOJaMH, PpAaCUIMpPUTh INPEACTaBI€HHE OO0 H3y4aeMOM B OCHOBHOM Kypce

MaTCcpUuaJIC, a IIIaBHOC, PaCCMOTPETh MHTCPCCHBIC 3a/1a4H.



DTOT Kypc MpeajaraeT ydaliuMmcs 3HAKOMCTBO C MATEMaTUKOM Kak C
OOIIEKYyIbTYPHON IICHHOCTHIO, BBIPAOOTKON TIOHMMAaHUS HWMH TOTO, HYTO
MaTeMaTHKa SIBJIIETCS MHCTPYMEHTOM IO3HAHMS OKPY>KAlOLIEro MHUpa U CamMoro
ceos.

Ecniu B W3ydyeHUM MPEOMETOB €CTECTBEHHOHAYYHOI'O LHMKJIA OYEHb BAXKHOE
MECTO 3aHHMAEeT »JKCIEPUMEHT M HMEHHO B TIPOLIECCE OKCIEPUMEHTa U
OOCY)XIICHHsSI €r0 OpraHU3allii W PE3yNbTaTOB (DOPMUPYIOTCS W Pa3BUBAIOTCS
MHTEPECHl YUYCHUKA K JAHHOMY IIPEIAMETY, TO B MAaTEMAaTUKE SKBHUBAJICHTOM
AKCIIEPUMEHTa sBIsieTCsl penieHue 3anad. CoOCTBEHHO BECh KypC MaTEMAaTHKHU
MOXET OBbITh MOCTPOEH M, KaK MPaBUJIO, CTPOUTCS HA PEIICHUU PA3TUYHBIX IO

CTCIICHN BA)XHOCTH U TPYAHOCTH 3a144aY.

Ileab 3JIEKTHBHOI'O Kypca: CuCTCMaTu3alusa 3HAHUH ¥ c1oco0OB ACATCIIBHOCTU

y4almxcs o MaTeMaTUKe 3a KypC OCHOBHOM IIKOJIbI, TOATOTOBKA O0YyYaIOIIUXCS
9 k1acca Kk OCHOBHOMY I'OCYJIapCTBEHHOMY 3K3aMEHY 10 MaTeMAaTHKe. Y CrielHas

cnada OI'D, mepexon B 10 kiacc o BeIOpaHHOMY TIpodHITto(Tpu HEOOXOAUMOCTH).

3axaum Kypca:

- obyuarowue. (popmuposanue nozHasamenvuuix u aocuyeckux YVJ[)

e @OopmupoBaHue "0a3zpl 3HaHUK" 1O anreOpe, TEOMETPUM U peaJbHOU
MaTeMaTHKe, MO3BOJISAIONIEH OeCIpensITCTBEHHO ONEPUPOBATh MATEMATUYECKUM
MaTepUaIoM BHE 3aBUCHMOCTH OT CIIOCO0a MPOBEPKHU 3HAHU.

e HayuuTth npaBUJILHON MHTEPHPETALUU CIIOPHBIX (POPMYIHPOBOK 3aJaHUM.

e Pa3BuTh HaBBIKM PELICHUS TECTOB.

e Hayuyuth MakcumasibHO 3(()EKTHBHO pachpenessTh BpeMs, OTBEIACHHOE Ha
BBIIIOJIHEHUE 3aJaHMUS.

e [loaroroButk Kk ycnemHou caaue OI'D no maremaTuke.



- pazsusarowue: (hopmuposanue pecyramuenvix YV/)

® yYMEHHE CTaBUThb Mepea co0Oi Ienp — MejenojaraHue, Kak MOCTaHOBKY
y4eOHOW 3a/1aud Ha OCHOBE COOTHECEHUS! TOT0, UYTO YXKE U3BECTHO U YCBOEHO
y4Yaliumcsi, 1 TOro, YTO €I1€ HEU3BECTHO;

® IUIAHMPOBAaTh CBOKO  paboTy - IUIAHMPOBaHWE —  OMpeEJAeNiCHUEe
HOCJIEIOBATEBHOCTY  MPOMEXKYTOUHBIX IL€JIed C  Y4eTOM KOHEYHOIO
pe3yJibTaTa; COCTAaBJICHHE IIJIaHa U MOCIIEA0BATEIbHOCTU ACUCTBUIA;

« KOHTPOJb B (opMe CIMYEHUS crocobda JEHCTBUA M €ro pesyjibTaTa c
3aJlaHHBIM D3TaJOHOM C LENbl0 OOHApPYXEHUS OTKJIOHEHUM M OTIMYHUNA OT
ATAJIOHA,;

« OIIEHKAa - BBIJCIICHHE U OCO3HAHWE YYAIIUMCS TOrO, YTO YK€ YCBOEHO U UTO

CaIC IIOJICKUT YCBOCHHIO, OCO3HAHHC Ka4CCTBA U YPOBHA YCBOCHU:I,

- gocnumamenvuoie: (PopMuposarue KOMMYHUKAMUBHBIX U TUYHOCMHbIX Y V]])

e (opmMupoBaTh YMEHHE CIAYIIATh U BCTyNaTh B IHAJIOT;

® BOCITUTHIBATH OTBETCTBEHHOCTh M aKKYPaTHOCTb;

® VyYacTBOBAaTh B KOJJIEKTMBHOM OOCYXICHWH, TIPH 3TOM YYUTHCS YMEHHUIO
OCO3HAHHO M TIPOU3BOJIBHO CTPOUTH PEUYEBOE BBHICKA3bIBAHHME B YCTHOW U
NUCbMEHHOU (hopme;

® CMBICJI000pPa30BaAHMeE T. €. YCTAHOBJICHUIO YYALTUMUCS CBSI3M MEXAY IENBIO
y4eOHON JIESITEIIbHOCTH W €€ MOTHUBOM, JPYTMMHU CJIOBAMH, MEXIY
PEe3yIABTATOM-TIPOAYKTOM YUCHUS, TTOOYKIAFOIINM JCATEIBHOCTD, U TEM, Paau

4€ro OHa OCYIICCTBIIACTCA, CaMOOpPraHru3alus.

DyHKUMM Kypca:

U opuCHTaIuA Ha COBCPIICHCTBOBAHHNC HAaBBIKOB HOSH&B&TGHBHOﬁ,
OpFaHHSaHI/IOHHOﬁ JACATCIIBHOCTH,

. KOMIICHCAIsA HEAOCTATKOB 3VYH no maTremartuke.



Metoasbl u popMbI 00ydeHHS

Metonsl 1 QopMbl OOyUEHHS ONPEHCTAIOTCS TPeOOBaHUSIMHU OOYUYCHHS, C
YU4E€TOM WHIUBUIYaJIbHBIX U BO3PACTHBIX OCOOCHHOCTEH ydYaIlIuXcsl, pa3BUTHS U
CaMOpAa3BUTHUS JIMYHOCTH. B CBSI3M C 3TUM OCHOBHBIC TPHUOPUTETHI METOIUKHU

M3y4eHUs Kypca:

o oOydeHHe yepe3 ONBIT U COTPYAHUYECTBO;

e  YYeT MHJUBUIYAIBHBIX OCOOCHHOCTEH U MOTPEOHOCTEN yUaIIuXCs;

e HMHTEPAKTHUBHOCTH (paboTa B MajbIX rpymnmax, poJeBbIC UTPbl, TPDEHUHTH, BHE
3aHATUN - METOJ TIPOCKTOB);

e JIMYHOCTHO - [ICSITCIBHOCTHBIM U CYOBEKT — CYOBEKTUBHBIM TMOJIXOJ
(6ompliee BHUMAaHUE K JUYHOCTH yYaIlIerocs, a He IeIsIM YUUTeNs, paBHOIPABHOE

MX B3aUMOJICHCTBUE).

Jlnst paboThl ¢ ydamuMmucs, 0€3yCiIO0BHO, MPUMEHUMBI Takue (popMbl paboTHI,
KaK JeKkuuss u ceMuHap. [loMuMO 3TUX TpaJWLUMOHHBIX (POPM PEKOMEHIyeTCs
UCIIOJB30BaTh TAKXKE IUCKYCCUM, BBICTYIUICHHS C JOKJIAJaMHU, COIEpKalIUMU
OTYET O BBINOJHEHWH WHIWBUAYAJIBHOTO WJIM TPYNIIOBOIO JOMAIIHETO 3aJaHUs
WU C COJNOKJIAJaMM, JOMNOJIHAIOIIMMHU JIEKIUIO y4uTensa. Bo3MOKHBI pa3InyHbIE
(GbopMbI TBOpUECKOM pabOTHI yHaIlIUXCsl, KaK HAIIPUMEP, «3alUTa PEUICHUs, OTYET
10 pe3ysbTaTaM «IOMCKOBOM» pabOThl Ha 00pa3oBaTeNbHbIX caiiTax B MHTepHeTe
1o ykazaHHo# Teme. Takum oOpa3oM, JaHHBIA KypC HE MCKIIOYAET BO3MOKHOCTH
IIPOEKTHOM JEATEIBHOCTH YYallluXCs BO BHEYpo4yHOe Bpemsa. HMrorom takou
NeSATETLHOCTH MOTYT OBITh TBOPYECKHE PAOOTHI.

[Ipennaraemblii Kypc sIBISIETCS Pa3BUTHUEM CHUCTEMBbl paHee MNPUOOPETEHHBIX
MIPOTPAMMHBIX 3HAHWM, €r0 LEJb - CO3AaTh LIEJIOCTHOE NPEACTABIECHUE O TEME U
3HAYMTENBHO PACIIUPUTD CHEKTP 3a/1a4, MOCUIIBHBIX I yyamuxcs. Bee cBolcTBa,
BXOJSIINE B KypC, U UX JI0KA3aTENbCTBA HE BBI30BYT TPYIHOCTH Y y4aluuxcs, T.K.
HE COAEp)KaT TPOMO3JKUX BBIKIAJOK, a KaXJ0oe Mpeaplayllee TOTOBUT

nocaeayomee. I[lpu HampaBiAOmENd pOAM  YYUTENS IIKOJBHUKA MOTYT



CaMOCTOATEILHO C(HOPMYITUPOBATH HOBBIC JJIsI HUX CBOMCTBA M AK€ JI0KA3aTh UX.
Bce noipkHO pacrionaraTb K CaMOCTOSITEIIbHOMY MOMCKY M MOBBIIIATH HHTEPEC K
M3y4deHUI0 TipeaMeTa. llpencraBiss ydamuMmcss BO3MOXHOCTb  OCMBICTHUTD
CBOIMCTBA M MX JIOKA3aTEJIbCTBA, YUUTEIh PA3BUBAET T€OMETPUUECKYIO UHTYUILIHIO,
0€3 KOTOPOil HEMBICIIMMO TBOPUYECTRBO.

Takum 00pa3om, mporpaMma MpUMEHUMA JIJIs PA3JIMYHBIX TPYII ITKOJLHUKOB, B
TOM YHCJIE, HE UMEIOIIUX XOPOIIEH MOATOTOBKU. B 3TOM cilyyae, yuyuTellb MOXKET
Cy3uTb TpeOOBaHUSA W TMPEUIOKUTh B KaueCTBE JOMAITHUX 3aJaHUN CO3JdaHUE
TBOPYECKUX PadOT, MPU ITOM y JIETEHl pa3BUBAETCS MHTYUTUBHO-ACCOIMATUBHOE
MBIIIJICHUE, YTO HECOMHEHHO, TOMOYET UM ITPHU BBIMOJHEHUH 3a1anuil O1'3.

OcHoBHast (QYHKIMS YYUTEIS B JAHHOM KYpPCE COCTOUT B «COIPOBOKJICHHM
Y4alerocs B €ro Mmo3HaBaTEIbHOMN JEATEIbHOCTH, KOPPEKIUHN PAHEE TTOTYYEHHBIX

yuammmucs 3YH.



OCHOBHOE CO/JIEP/KXAHUE
(17uacos)

Apudmeruka

Hamypanshvie uucna. Cmenenv ¢ HamypaibHblM HOKA3AMEILEM.

Payuonanvusvie uucna. Mooyno (abconromuasn eenuuuna) yucna. Cpagnenue
PAyUOHATbHBIX Yucel. Apugdmemuyeckue Oelicmsust ¢ payuoOHAIbHLIMU YUCTAMU.
CmeneHb ¢ yenvim noxasameem.

Yucnosvie gvipasiceHus, NOps0oK 0etiCmeull 8 HUX, UCNOIb308aHUe CKOOOK. 3aKOHbl
apugmemuueckux 0elucmeul. nepemecmumenbHbulil, CO4emamenbHblil,
pacnpeoenumebHulil.

HerictBurenpHblie yncia. KBaaparHblid KopeHb U3 yuciaa. KopeHnp Tperbei
creneHu. [louamue o kopHe N-0u cmenenu u3 4Yucia.

JlelicTBUTEIbHBIE YKCIIa KaK OECKOHEUYHBIE IeCATUYHBIE ApoOou. CpaBHEHHE
JNEHCTBUTENBHBIX YUCEN, apU(PMETHUECKUE JEHCTBUS HAJl HUMH.

Drarbl pa3BUTHUS IIPEACTABICHUN O YHCIIE.

N3mepenus, npubamKeHusi, OolleHKH. PazMepbl 00BEKTOB OKPY KaIOIEro HacC MUpa
(OT aneMeHTapHBIX YacTull A0 BeeneHHol), UTEeIbHOCTh IPOLIECCOB B
OKpPY’KaroIEM HacC MUDE.

[TpencraBieHne 3aBUCUMOCTH MEXy BETUUMHAMHU B BUJE (POpMYJI.

BoieneHne MHOKUTEIS — CTEIIEHU AECATU B 3aIIUCH YNCIIA.

Anzeopa

Anzeopauueckue opoou. Apugpmemuueckue onepayuu Hao anzedpauvecKumu
opooamu. byxeennvie evipadicenus (8vipascxcenus c¢ nepemenuvimu). Hucnogoe
3HaueHue OYKBEHHO20 6blpadceHus. Jlonycmumvie 3HAYEHUS NEPEMEHHBIX,
exo00suUx 8 ancebpaudeckue evipadcenus. Iloocmanoska evipadicenutl 6mecmo
nepemenHvix. Pasencmeo b6ykeennvix svipasicenuii. Toocoecmeo, 0okazamenbCcmeo
mooicoecms. Ilpeobpazosanus evipasicenui.

Ceoticmea cmeneneti ¢ yeavlm nokazamenem. Munoeounenwvl. Cnoowcenue,
8blYUMAaHUE, YMHONCEHUE MHO20UIeHO8. DOopMYNbl COKPAWEHHO2O YMHOMNCEHU!
Keaopam cymmul U keaopam paszHocmu, KyO0 cyMMbl U KyO pasHocTH. Popmyna
paznocmu keadpamos, Gopmyia CyMMbl KyOOB U pa3HOCTH KyOOB. Pa3znooicenue
MHO20ouNeHa Ha muoxcumenu. Keaopamuwiii mpexunen. BblaeneHue IMOTHOTO
KBajJpaTa B KBaJpaTHOM TpexuwieHe. Teopema Buema. Paznoosxcenue keaopamnozco
mpexuniena Ha JauHetinvle MmHodcumenu. Muocounenvl ¢ 0OHOU nepemMeHHOl.
Cmenenv mnozounena. Kopenv mnozounena.

Anre6pandeckas 1po0b. Cokpatienue apodeit. JleiicTBus ¢ aredopandecKumMu
JTPOOSIMHU.
ParmonansHbIe BRIpOKEHUS U WX TpeoOpa3zoBanusi. CBOMCTBA KBaIpaTHBIX KOPHEH
Y VX IPUMEHEHNE B BBIUMCIICHUSX.

Ypasnenua u mnepasencmea. Ypasnenue c oomou nepemennou. Kopenw
ypasnenus. Jlunetinoe ypasuenue. Keadpammoe ypaemenue: opmyna kopmei
7



KeaodpamHozo ypasnenus, Pewenue payuonanonvix ypaeuenut. Ilpumepst pewienus
VPABHEHUl GbICUIUX CMeneHell, Memoobl 3AMeHbl NePEeMEHHOU, PAa3loXCeHUs Ha
MHOMCUMEIU.

VYpaBHeHuE ¢ IByMS EPEMEHHBIMU; PEIICHUE YPABHEHUS C IBYMS IEPEMEHHBIMU.
Cucrema ypaBHEHMIl; pemieHue cucteMmbl. CucrteMa JIByX JIMHEWHBIX YPABHEHUH C
JBYMSI TIEPEMEHHBIMH; PEIIEHUE TIOJICTAHOBKOW W alnreOpamdecKuM CIIOKCHHUEM.
VYpaBHEHHE C HECKOIBKHUMHU NEpeMEHHbIMH. [IpumMepbl pelieHus: HeIUHEHHBIX
cucteM. [Ipumepsl penieHus ypaBHEHUH B LEJIbIX YNCIIAX.

HepaBenctBo ¢ omHOM niepeMeHHOW. Pemenne HepaBeHCTBA. JIMHEUHBIE
HEpPAaBEHCTBA C OJHON NEPEMEHHOW W HUX cucTtembl. KBajlpaTHble HEpaBEHCTBA.
Ipumepwl pewrernuss OpoOHO-TUHEUHBIX HEPABEHCMS.

YucnoBble HEpaBEHCTBA W HX CBOMCTBA. J[okazamenbCcmeo UYUCIO8bIX U
aneebpauyeckux HepageHcms.

Ilepexox or ciioBecHOW (OPMYJHUPOBKH COOTHOLIEHUN MEXKAY BeJIMYUHAMHU
ajareOpanvecKou. Pemienue TeKCTOBBIX 32/1a4 aJIred0panyecKumM crnocooom.

Yuciosbie M0CJIeJ0BATEJbHOCTH. IlonsTne IIOCJIEIOBATEIbHOCTH.
Apudmernueckas M reomerpuueckas mnporpeccur. dopmynbsl 00mIero usieHa
apu(PMETUYECKON U TE€OMETPUUYECKON MPOTpeccuil, CyMMbl MEPBBIX HECKOJIBKUX
YJIEHOB apu(h)METHUECKON U TEOMETPUUECKOMN MPOrPECCUH.

Yucaosble ¢pynkuumn. [lonarue ¢ynkumu. OOnacte onpeneneHus Q(yHKUUU.
Cnocobbr 3amanus (ynkiuu. ['padux ¢yHkiuu, Bo3pacTaHue W yObIBaHUE
dbyHkuuu, HanbOonblllee W HAaUMEHbIee 3HA4YCHHsS (YHKIMHU, HYIH (QYHKIHUH,
MIPOMEKYTKU 3HAKOTIOCTOSIHCTBA. UTeHue rpadukoB PyHKITUH.

@OyHKIMM, ONHCHIBAIOUIME MPSAMYID M OOpaTHYK0  IPONOPLUOHAIBHYIO
3aBUCUMOCTH, MX rpaduku. JluHeliHas QyHKiusa, ee rpaduk, TreoMETPUUYECCKUI
cmbicnn  kodddurmentoB. ['mnepOoma. Ksampatwmunas ¢dyHkums, ee rpaduk,
napabona. Koopamnatel BepmmHbl mapaloiibl, och cuMMmeTpun. CmeneHmubvie
@yHKYuU ¢ HamyparLHLiM noxazamenem, ux epaguxu. I'paduku QyHKINI: KOPEHb
KBaJIpaTHBIN, KOpeHb KyOuueckuii, Moaynb. Mcnonb3zoBanue rpadukoB (pyHKIMA
JUTSL PEIICHUS YPAaBHEHUN U CHCTEM.

[Tpumepsl rpaduueckux 3aBUCHMOCTEH, OTPAXKAIOIIUX PEATbHBIE TMPOIECCHI:
KoleOaHue, TOKa3aTeNbHBIA POCT; YUCA0Bble (QYHKYUU, ONUCHIGAIOWUE MU
npoyeccasi.

[TapannenpHplii mepeHOC TpadUKOB BIOJIb OCEH KOOpAUHAT W  CUMMempus
OMHOCUMENLHO OCEl.

Koopaunarel. 300pakeHne uucen TOYKAMU  KOOPAWMHATHOW  MPSMOM.
['eomeTprdecKknii CMBICI MOAYJSA 4YuCaa. YUCIOBBIE NPOMEKYTKH: HHTEPBAI,
OTPE30K, JAyd. Dopmyna paccmosiHus Mexcoy mouKamuy KOOPOUHAMHOU NPAMOU.
JlexkapToBbl KOOpPAMHATBI HA IUIOCKOCTH; KOOpPAMHATBHI TOYKH. KoopauHaTsl
cepeauHbl otpe3ka. dopMyna paccTOsSHUA MEXAY IBYMS TOYKAMH IIJIOCKOCTH.
YpaBHeHUEe NPAMOM, yriIOBOM KOA((HUIIMEHT MpSMOM, YCIOBHUE MapauieIbHOCTH
NpsMBIX. YPAaBHEHHE OKPYXHOCTH C LIEHTPOM B Havajie KOOPAUHAT U 8 .11000u
3A0aHHOU MOUKe.



['padmyeckass uHTEpHpETAlUs YpaBHEHUIN C ABYMs MEPEMEHHBIMU M MX CHCTEM,
HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

I'eomeTpus
HauajibHble IOHATHS M TEOPEMbI F€OMETPHH.

Bo03HUKHOBEHNE T€OMETPUN U3 TPAKTHKU.

['eomeTpuueckue Gpurypsl u Tena. PaBeHCTBO B TeOMETpHUH.

Touka, mpsiMast ¥ IIOCKOCT.

[ToHsiTHE O TEOMETPUYECKOM MECTE TOYEK.

Paccrosinue. OTpe3ok, j1yd. Jlomanas.

VYrou. Ipsamon yron. Octpbele U Tylble YIibl. BepTUKaIbHBIE U CMEXHBIE YIJIBL.
buccekrpuca yria u ee CBONCTBA.

[lapamnensHple W mnepecekaromuecss npsmbie. [lepneHANKYISpPHOCTh NPSIMBIX.
TeopeMbl O MApPaVIEABHOCTH M NEPIEHAUKYISAPHOCTH NpsMbIX. (CBOKCTBO
CEPEIMHHOIO MEPHNEHAUKYJsIpa K OTpe3Ky. llepneHIuKynsp M HakJIOHHas K
npsMoil. MHOroyroasHuku. OKpy»HOCTb U KPYT.

Tpeyronbauk.  IIpsAMOyroiabHBIE,  OCTPOYIOJIbHBIE, U  TYIOYTOJbHBIE
TpeyroJibHUKU. BbicoTa, Meanana, OUcceKTpuca, CpefHsis JTUHUS TPEyTOJbHUKA.
PaBHOOEpeHHBIE W PaBHOCTOPOHHHUE TPEYTOJIbHUKH; CBOMCTBA M IMPU3HAKH
paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[Ipu3Haku paBeHCTBa TpeyrojbHUKOB. HepaBeHcTBO TpeyroapHuka. CymMMa yrioB
TpEeyroJibHUKa. BHEIIHKE yIibl TpeyrojabHUKA. 3aBUCUMOCTh MEXIY BEJIMYMHAM
CTOPOH U YIJIOB TPEYTOJIbHUKA.

Teopema ®aneca. IlogoOue TpeyroibHUKOB; KodpduuueHt nogodus. [Ipuznaku
o100Ms TPEYTrOJIbHUKOB.

Teopema Iludaropa. IlpuzHaku paBeHCTBA MPSIMOYTOJBHBIX TPEYTOJLHUKOB.
CuHyCc, KOCHUHYC, TaHI€HC, KOTAaHI[€HC OCTPOro yrjia MpsSMOYTOJbHOIO
TpeyroiapHuka U yrioB oT 0° go 180°; mpuBeneHue xk octpomy yriy. Pemienue
MPSIMOYTOJIHBIX TPEYTrOJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO.
@opMyJibl, CBSI3BIBAIOIINE CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJIHOTO U TOTO K€
yrina. Teopema KOCHMHYCOB U T€OpEMa CHUHYCOB; MPUMEPHI UX MPUMEHEHUS IJIs
BBIYUCJICHUS 3JIEMEHTOB TPEYTOJIbHUKA.

3aMeyaTenbHbIE TOYKM TPEYrOJAbHUKA: TOYKM TMIEPECEUEHUS] CEPEeIMHHBIX
MIePIICHIUKYJIIPOB, OMCCEKTPUC, METUaH.

YerouipexyroabHuk.  IlapamemorpamMmM, ero  cBOWCTBA U NIPU3HAKMU.
[IpsiMOyroyibHMK, KBajapaT, poMO, UX CBOMCTBAa W MpU3HAKU. Tpamernus, cpeaHss
JIMHUS TpANelu; paBHOOEAPEHHAs Tpaneuus.

MHoroyrojibHUKU. Bpinykible MHOroyrojibHukd. CyMma yYIJOB BBIITYKIOTO
MHOTOYTOJIbHUKA. BrniucaHHble W ONUCaHHbIE MHOTOYroJbHUKU. [IpaBuiibHbIE
MHOT'OYTOJIbHUKH.

OxkpyxHocTh U Kpyr. Llentp, paauyc, auametp. yra, xopaa. CeKTop, CErMEHT.
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[leHTpanbHbIM, BIWCAHHBIA YIrOJI; BEJIWYMHA BIHWCAHHOIO Yyria. B3aumHOe
pacrojio)KeHUE NpSIMOM U OKPYKHOCTH, 08yx okpydcHocmeu. KacarenbHas u
CEKyIlasi K OKPY>KHOCTH, PAaBEHCTBO KacaTeIbHBIX, IPOBEACHHBIX U3 OJHON TOYKH.
Mempuueckue coomnoweHus 6 OKPYICHOCMU. CEOUCMBA CEKYWUX, KACAMETbHDBIX,
xopo.

OKPY)KHOCTI), BIIMCaHHAA B TPCYI'OJbHUK, W OKPYXHOCTb, OIIMCAHHAs OKOJIO
TPCYI'OJIbHHUKA. BnoucanHpie ¥ omnucaHHbIC YCTBIPCXYTOJIbHHUKMU. Bnucanuvie u
ONUCAHHbLE OKPYIHCHOCMU NPABUTIBHOCO0 MHO20)Y20/IbHUKA.

HN3mepenue reoMerpuyeckux BeJu4uH. JlnuHa ortpeska. [nmHa nomanoM,
IIEPUMETP MHOTOYTOJIbHUKA.

Paccrostnue ot Toukm 10 npsaMoi. PaccrositHue mexnay napajuieaIbHBIMA IPSIMBIMU.
JlnuHa OKpyKHOCTHM, YHCIIO T; JiuHa Ayru. Benmwuwna yrna. I'pagycHas mMepa
yIJIa, COOTBETCTBUE MEXKY BEIUYMHOMN yIia U JJIMHOW TyI'd OKPY>KHOCTH.

[Tonsitue o miomanu miIockux ¢uryp. PaBHOcOCTaBiEHHBIE M PaBHOBEIIMKHE
burypsi.

[Inomane npsimoyronbHuka. [lnmomaar mapamnenorpamMma, TPEYrojJbHUKA U
Tpaneuuu  (ocHOBHbIe  (opmyibl). Dopmynbl, BbIpaXarollUe  IJIOMIAIb
TPEYroJbHHKA: Yepe3 JBe CTOPOHBI U Yroll MEXAy HUMH, yepe3 nepumemp u
paouyc BNUCAHHOT OKPYIHCHOCHIU, Gopmyna I'epona. Inowaow
yemuvlpexyzonvHuka. Ilnomans Kkpyra v miomaab CeKTopa.

CBs13b MEXy IUIOIMIAISIMH MTOJOOHBIX QUTYD.

Inemenmaot 102UKU, KOMOUHAMOPUKU,
CMamuCmMuKu U meopuu 6eposmHoCcmeil

Joka3zareabcTBo. OrnpeneneHus, I0Ka3aTeIbCTBA, AaKCUOMBI M TEOPEMBIL;
cienctBusi.  Heobxooumwie u  docmamounvle  ycnosus.  KoHTprpumep.
JlokazarenbCcTBO OT MPOTUBHOTO. [Ipsimast m oOpaTHast TEOPEMBI.

Ilonamue 06 axkcuomamuke U aKCUOMAMUYECKOM HOCMPOEHUU 2e0Mempull.
IIamuiti nocmynam 26kauoa u e2o ucmopusl.

MHoxkecTBa U KOMOMHATOpUKA. MHoowcecmeo. Onemenm MHOdMCECMEA,
noomuodcecmseo. ObveduneHue u nepeceuenue MHodxcecms. uazpammul Jiinepa.
[Ipumepsl pelieHdss KOMOWHATOPHBIX 3afad: Mepedop BapHaHTOB, MPABUIIO
YMHOKECHUS.

CrarucTnueckue naHHble. [IpencrapieHue JaHHBIX B BUJIE TAOJHI], JUArpamM,
rpadukoB. CpegHue pe3ynbTaToB u3MepeHui. I[loHsATHE O CTaTUCTUYECKOM
BBIBO/JIC Ha OCHOBE BBIOOPKH.

[TonsiTHE M TPUMEPHI CITyYaHBIX COOBITHIA.

BepositTHocTh. YactoTa cOOBITHSI, BEpPOSATHOCTh. PaBHOBO3MOXKHBIE COOBITHS H
IIOZACYET UX BEPOATHOCTH. [IpencraBienue o reoMeTpu4eCKON BEPOSTHOCTH.

HroroBasi KoHTpobLHAsA padora.
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OO0mas xapakTepUCTHKA Kypca
Marematnueckoe 00pa3oBaHME B OCHOBHOM IIKOJIE CKJIQJbIBAeTCS U3
CIIEIYIOIUX COJEP’KATEIbHBIX KOMIIOHEHTOB (TOUHBIE Ha3BaHUS OJIOKOB):
apugmemuka, anceopa, zeomempus, 3jNeMeHMbl KOMOUHAMOPUKU Meopuu
eepoamuocmeit, CmamucmuKkyu u 102uxku. B cBoell COBOKYITHOCTH OHHM OTPaXKaroT
Ooratblil ONbIT O0yYeHUs] MaTEMAaTUKE B HAIIEW CTpaHe, YUUTHIBAIOT COBPEMEHHBIE
TEHJACHIIMA OTEYECTBEHHOM M 3apyOeHOW IIKOJbl U IO3BOJSIOT PEaln30BaTh
MOCTABJICHHBIE MEPE]] MIKOJIbHBIM 00pa30BaHUEM LIEJIM Ha HHPOPMALMOHHO EMKOM
Y MPAKTUYECKH 3HAYMMOM Marepuane. OTH COJep>KaTelIbHble KOMIIOHEHTHI,
pa3BUBasICh Ha TMPOTSDKEHWHM BCEX JIET OOYy4YeHHs, €CTECTBEHHBIM 00pa3oM

NEPETICTAIOTCS U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

Apugpmemura mpuszBaHa CHOCOOCTBOBATH MNPUOOPETEHHUIO TMPAKTHUECKUX
HABBIKOB, HEOOXOUMBIX JUIsl TOBCEAHEBHOM >ku3HU. OHa CIy>KUT 0a30i JIJIsi BCETO
TATbHEHIIET0 M3yYeHUsST MaTEeMAaTHKH, CITIOCOOCTBYET JIOTHUYECKOMY pPa3BUTHIO U
(hOpMHUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AITOPUTMAMH.

Anceopa HaueneHa Ha (OpMHpPOBAHME MATEMaTUYECKOTO armmapaTta JUis
penIeHus 3a/1a4 U3 MaTeEMaTUKH, CMEKHBIX IPEIMETOB, OKPYKAOIIEH pPEeaTbHOCTH.
S3bIK anreOpbl MOJUYEPKUBAET 3HAUEHWE MATEMAaTUKU KaK sI3bIKa JUIsl IOCTPOEHUS
MaTEMaTUYECKUX MOJEJEH, MPOLIECCOB U SIBICHUM peanbHOro mupa. OIHON W3
OCHOBHBIX 33Ja4 M3y4YCHHUsS anreOpbl SBISIETCS Pa3BUTHE aJTOPUTMUYECKOTO
MBIILJIEHUs, HEOOXOJIMMOI0, B YAaCTHOCTH, Il OCBOEHHUSA Kypca HH(POPMATHKH;
OBJIAJICHHE  HaBbIKAaMU  JEAYKTHUBHBIX  paccyxnaenuil.  IIpeoOpa3oBanue
CUMBOJIMYECKMX (OpM BHOCUT CBOW crHenupUYecKuidi BKIJIAJ B pa3BUTHE
BOOOpaXKeHus, CHOCOOHOCTE K MaTeMaTH4eCKOMY TBOpYecTBY. [[pyroil BaxHou
3a/ladyedl M3y4eHHsl aureOpbl SIBISETCS MOJYYEHHE IIKOJIbHUKAMH KOHKPETHBIX
3HaHUU O QYHKIMSAX KaK Ba)KHEWIEW MareMaTHYECKOW MOJENU JJisi OMUCAHUS U
UCCIIEIOBaHMsI Pa3HOOOpA3HBIX TMPOIECCOB (PAaBHOMEPHBIX, PaBHOYCKOPEHHBIX,
HKCMOHEHLIUAJIbHBIX, MEPUOJUYECKUX W JIp.), A1 (OPMHUPOBAHUS Yy YydalllUXCs
MPEACTABICHUIN O POJIK MATEMATHUKHU B PA3BUTUU LIMBUJIU3ALNU U KYJIbTYPBHI.

I'eomempus — oOoUH W3 BAXHEWIIUX KOMIIOHEHTOB MAaTEMaTHUYECKOTO
oOpa3oBaHus, HeoOXoAaumasi Uil TNPUOOPETEHUsS KOHKPETHBIX 3HAHUUA O
NPOCTPAHCTBE W TMPAKTUYSCKH 3HAYUMBIX YMEHHUU, (HOPMHUpPOBAHHS SI3bIKa
onvcaHusi OOBEKTOB OKPYKAIOMIETO MHpA, AN Pa3BUTUS MPOCTPAHCTBEHHOTO
BOOOpa)XEHUS M MHTYMIIMHM, MaTEeMaTHYECKON KYyJIbTYphl, AJII ACTETUYECKOTO
BOCIHUTAHUA Yydyaliuxcs. M3ydeHne reoMeTpuu BHOCUT  BKJIAJ B pa3BUTHE
JIOTHYECKOT0 MBIIIICHUS, B (GOPMHUPOBAHHE MOHATHS 10KA3aTEIbCTBA.

dnemenmul  102uKU, KOMOUHAMOPUKU, CHAMUCMUKU U  Meopuu
6eposAmHocmeli  CTAHOBSTCS  00S3aTENbHBIM ~ KOMIIOHEHTOM  IIKOJIBHOTO
00pa30BaHMsl, YCHIMBAIOIIUM €T0 MPUKIAJAHOE M MPAKTUIECKOE 3HAYeHHE. DTOT
MaTepuan HeoOXOoIuM, TPExkae Bcero, s (GopmupoBaHus (QYHKIIMOHAIBHON
TPAMOTHOCTH — YyMEHUW BOCHPHHHMATh H aHAIW3UPOBATh WH(OOpMAIHIO,
MIPEICTABIICHHYI0O B PAa3MYHBIX (PopMax, MOHUMATh BEPOSITHOCTHBIM XapakTep
MHOTHX pEaJbHBIX 3aBHCHMOCTEH, MPOU3BOJIUTH TMPOCTEHIIHE BEPOSTHOCTHHIE
pacuetsl. M3ydeHue 0CHOB KOMOMHATOPUKHU MO3BOJUT yUYaIeMyCsl OCYIIECTBIISTh
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pacCMOTpPEHHUE CIIydaeB, mepedop W IMOJCYET YMciia BApUAHTOB, B TOM YHCIIE B
MPOCTEUIIUX MPUKIIATHBIX 3a/1a4ax.

HpI/I HU3YyUCHUMU CTATUCTUKH W TCOPHUH BGpOSITHOCTCﬁ 060I‘aHIaIOTCH

MNpcaACTaBJICHUA O COBpCMCHHOﬁ KapTHHC MHpPAa WM MCTOHAAX C€ro HMCCICOIOBAHUA,
q)OpMI/IpyeTCSI IIOHUMAHHUC POJIM CTATUCTHKH KaK MCTOYHHKA COUAJIBHO 3HAYUMOM
I/IH(I)OpMaHHH H 3aKJIaJAbIBAOTCA OCHOBBI BEPOATHOCTHOT'O MBIIIIJICHUSI.

Takum 00pa3zom, B XO7e OCBOEHHS COJEp>KaHUsl Kypca ydalludecs MoJydaroT

BO3MOXKHOCTB:

O

pa3BUTb HNPCACTABIICHUSA O YHUCIIC WU POJIHA BBIUKCJICHUN B 4YEJIOBEUYECKOMU
ITPAKTHKC, Cq)OpMHpOBaTB MMPAKTHYCCKNC HABBIKKW BBIIIOJIHCHUA YCTHBLIX,
IMMCbMCHHBIX, MTHCTPYMCHTAJIbHBIX BBI‘-IPICJ'ICHPIIZ, Pa3BUTb BBIYHUCIUTCIbHYTO

KylnbTypy,

OBJIAJIETh CHMBOJIMYECKUM SI3BIKOM anreOphl, BBIPA0OTATh (POPMAIBHO-
orepaTUBHbIE anreOpanyeckue YMEHUsT M HaydUThCsl MPUMEHATh UX K
PELICHUI0 MaTEMAaTUYECKUX U HEMAaTEMaTUYECKUX 3a/1a4;

U3YYUTh CBOMCTBA W TpadUKU DIEMEHTAPHBIX (YHKIMM, HayIUTHCS
UCII0JIb30BaTh (DYHKIIMOHATBHO-TpaduYeCcCKre MPEACTABICHUS 11l OTTCAHUS
Y aHaJIM3a pEeAIbHBIX 3aBUCHUMOCTE;

Pa3BUTh IIPOCTPAHCTBCHHLIC IIPCACTABIICHUA H I/I306pa3HT€J'II)HI>I€ YMCHU:,
OCBOUTB OCHOBHBIC (baKTI)I H MCTOAbI IINTAHUMCTPHH, IIO3HAKOMHUTLCA C
HpOCTeﬁHJPIMPI IMPOCTPAHCTBCHHBIMHU TCJIAMU U UX CBOﬁCTBaMH;

NOJIYYUTh NIPEICTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEATbHOM
MHUpPE U O PA3IUYHbIX CIIOCO0AaX MX U3Yy4YeHHs, 00 OCOOEHHOCTSIX BBIBOJOB U
IPOTHO30B, HOCSILIMX BEPOATHOCTHBIN XapakrTep;

pPa3BUTh JIOTHYECKOE MBINUICHHE W pPEeYb — YMEHHS JIOTHYCCKH
00OCHOBBIBaTh CYXKJEHHUS, TPOBOJUTH HECIOXXKHBIE CHCTEMaTH3alluH,
MPUBOJUTHh MPUMEPHI U KOHTPIPUMEPHI, UCIOIB30BaTh PA3IUYHbBIC S3BIKU
MaTeMaTUKH  (CJIOBECHBIM,  CHUMBOJHMYECKHH,  rpapuyeckuil) s
WUTIOCTPALIMU, HMHTEPIPETAINH, apPTYMEHTAIIUN U J0KA3aTeIhCTBA;

chopMHpOBaTh TPEACTABICHUS 00 WM3y4aeMbIX TMOHSATHUSX M METOJaX Kak
BAXHEHUIINX CPEICTBAX MATEMATUYECKOTO MOJCIUPOBAHUSA PEATbHBIX
MPOLIECCOB U SIBJICHUU.
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TPEBOBAHIA K YPOBHIO ITOAI'OTOBKHU BBIITY CKHMKOB
B pe3ysabTare H3yueHusi MATEeMATHKH Y4€HHK I0JIKEH
3HAMb/NOHUMAMb:
MartemaTuka. Aareopa. I'eomerpus.
HartypaabHblie yncia. [poou. PannonanbHbie yuciia
BEINYCKHHUK HAYYIHUTCS:
* IOHUMATh OCOOEHHOCTHU JACCITUYHOU CUCTEMBI CUMCIICHUS;
* ONEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C IETMMOCTBIO HATYPATbHBIX YUCENT,;
* BBIpa)KaTh YKCia B SKBUBAJICHTHBIX (hOpMax, BbIOMpas Hanbosee MoaXoAsIIyio B
3aBUCUMOCTH OT KOHKPETHOH CHUTYaIlUU;
* CPaBHHMBATh U YIIOPSIOYMBATH PAIMOHAIBHBIC YHCIIA;
* BBINIOJHATh BBIUMCICHUS C PalUOHAIBHBIMH YHCIAMH, COYETas YCTHBIE H
MMMCEMEHHBIE TTPUEMBI BEIYUCIICHUN, TPUMEHEHNE KATbKYJISATOPA;
* HCIMOJb30BaTh IMOHATHS U YMEHUS, CBA3aHHBIE C MPOMOPIUOHAIBHOCTHIO
BEJIMYMH, TMPOIIEHTAMH, B XOJI€ PEIICHUS MaTeMaTHYeCKUX 3aJady U 3a7ad u3
CMEXHBIX TIPEIMETOB, BHITIOJHATH HECIIOKHBIC TPAKTUYECKUE PACUETHI.
Buinycknux nonyuum 603modicnocme:
* NO3HAKOMUMbCA C NOSUYUOHHLIMU CUCEMAMU CYUCTEeHU C OCHOBAHUSMU,
omauunvimu om 10;
* yenyoums u pazeumsv nNpeoCmasieHuss 0 HAMYPAIbHLIX UYUCIAX U CBOUCBAX
oenumocmu;
*  HAYYUMbCA  UCHOAB308AMb  NPUEMbL,  PAYUOHATUSUPYIOWUE  BLIYUCIEHUS,
npuobpecmu nPUBbIYKY KOHMPOIUPOBAMb BbIYUCIEHUS, 8blOUPAS NOOXOOAUWUL OIS
cumyayuu cnocoo.
JleiicTBUTE/IbHBIE YHCJIA
BhITTYCKHUK HAYYUTCS:
* HCTIOJIb30BaTh HaYaIbHBIC MPEACTABICHHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEIT,
* ONEPUPOBATH MOHATHUEM KBAJAPATHOTO KOPHS, MPUMEHSThH €T0 B BEIUUCICHUSX.
Buinycknuk noayuum 603mMoxcHoCmb.:
* pazeums npeocmasieHue 0 YUcie U YUCIO08bIX CUCIMEMAX Om HAMYpaibHulX 00
0elicmeUmMenbHbIX Yucesl;, 0 poiu bIYUCICHUL 8 NPAKINUKE,
* pazeums U yenyoumv 3HAHUAL O O0eCAMUYHOU 3anucu OeucmeUmenbHbIX ducel
(nepuoouuecxue u Henepuoouueckue opoou).
N3mepeHusi, NpUOJIMKEHHS, OIEHKH
BBITTYCKHUK HAYYUTCS:
* HCIIOJIb30BATh B XOJIC PEHICHUS 3a/1a4 DJICMEHTAPHBIC TIPEICTABICHUS, CBSI3aHHBIC
C IpUOIMHKEHHBIMYA 3HAYCHUSIMU BEJTMYHH.
Buinyckuux noayuum 603MoICHOCHb:
* NOHAMb, YMO YUCI0BblE OAHHbLE, KOMOPbLE UCNONL3YIOMCA 01 XAPAKMePUCTNUKY
00bEKMO08 OKPYHCAIOWe20 MUpa, AGNAI0MCA NPEUMYUWeCMEEHHO NPUOTUNCEHHBIMU,
YUMo No 3anucu NPUOTUNCEHHBIX 3HAYEHUU, COOEPAHCAWUXCA 8 UHDOPMAYUOHHBIX
UCTOYHUKAX, MOXCHO CYOUMb O NOZPEUHOCMU NPUOTIUINCEHUSL,
* NOHAMb, UYMO HNOSPEUIHOCNL De3VIbMmama GbIYUCTEHUL  OO0JICHA  Oblmb
COUBMEPUMA C NOCPEUHOCMbIO UCXOOHBIX OAHHBIX.
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AJiredpanyeckue BbIpaKeHHs

BEINYCKHHUK HAYYIHUTCS:

* ONEpPUPOBATH TMOHATHIMH «TOXJIECTBO», «TOXKIECTBEHHOE IPEOOpa30OBaHUEY,
penIaTh 3aaa4n, coepikalie OyKBeHHbIC JaHHbBIS; padoTaTh ¢ GopMyIaMu;

* BBHINIOJHATH MPEOOPa30BaHMS BBIPAKEHUH, COAEPIKANIUX CTETICHH C IIEIBIMU
MOKa3aTeIsIMKU U KBaIpaTHbIE KOPHU;

* BBITIOJIHATH TOXKICCTBCHHBIC TPEOOpa30BaHUS PAMOHAIBHBIX BBIPAXCHUN Ha
OCHOBE MPaBUJI ICUCTBUI HaJ MHOTOYJICHAMH U alNreOpandecKuMu Apo0simMu;

* BBITIOJTHATH PA3JI0KEHUE MHOTOWICHOB HA MHOKHUTEIIH.

Buinycknux nonyuum 603mMoxicHOCHb HAYYUMbCAL:

*  BLINOJHAMb MHO20ULA208ble NPeoOpPA308aHUS  PAYUOHATLHBIX — GbIPANCEHUL,
NPUMEHSSL WUPOKULL HAOOp NOCOO08 U NPUEMOB,

*  NpUMEHAMb MONCOeCMBEHHble Npeoopaso8anus Oasd peuwleHus 3a0ay U3

PA3UYHBIX pazoenos Kypca (Hanpumep, o HAX0HCOEHUs.
HauboIbULe20/HAUMEHbULE20 3HAYEHUSL BLIPANCEHUS).
YpaBHeHust

BBIITYCKHHUK HAYYUTCS:

* pelIaTh OCHOBHBIC BHJIBI PAIllMOHAIBHBIX YPaBHEHUH C OJHOM IEPEMEHHOM,
CHUCTEMBI JIBYX YPaBHECHUH C IBYMS IIEPECMCHHBIMH;

* IOHMMAaTh YPaBHCHUE KaK Ba)KHCHIITYIO MaTEMAaTHYECKYIO MOJICIIb JIJIsSI OIHCAHUS
U M3YYCHHS Pa3HOOOPA3HBIX PEAJbHBIX CHUTYAIlMi, peIiaTh TCKCTOBBIC 3aJa4d
anreOpanyeckuM MeTOJIOM;

* MPUMEHATh TpadUvecKUe TMPEACTABICHUS IS HCCIICIOBAaHUS YpaBHEHUIA,
WCCIICIOBAHMS M PEIICHUS CUCTEM YPAaBHEHHH C JIBYMs ITEPEMECHHBIMH.

Buinycknuk nonyuum 603moxucHocmy:

* 0811a0eMmb CNeYUATbHBIMU NPUEMAMU PeUleHUsl VPAGHEHUN U CUCTNeM YPABHEHULL,
VBEPEHHO NPUMEHAMb ANNapam YpaeHeHutl 0Jisl peulerusl pazHooOpasHulx 3a0ay U3
MaAmMemMamuru, CMeHCHbIX NPeOMemos, NPAKMUKU;

* npumeHamv epaguueckue npeocmasienus O UCCAE008AHUS VPABHEHUL,
cucmem ypasHeHull, cooepaicaumux dykeenHvle Kodppuyuenmeol.

HepaBencrBa

BBIITyCKHUK HAy4YUTCS:

* TIOHMMAaTh W TPUMEHATH TEPMHHOJIOTHIO W CHMBOJIMKY, CBSI3aHHBIC C
OTHOIIICHHEM HEPaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

* pelarh JIMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX CUCTEMBI;, pellaTh
KBaJIpaTHBIC HEPABEHCTBA C OMOPOH Ha rpad)UueCKue MPEACTABICHNUS;

* IPUMEHATH alapar HEPaBEHCTB JUIA PEIICHHS 3aJad W3 Pa3IMUHBIX pa3IeioB
Kypca.

Bulnycknuk noayuum 603mMouCHOCHb HAVHUMbCL:

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCME, YBEPEHHO NPUMEHSMb
annapam HepaseHcme 0isl peuleHuss pa3HoO0OPA3HbIX MAMEMAMUYecKux 3a0ad u
3a0a4 U3 CMENHCHLIX NPeoMemos, NPAKMUKU,

* npumeHAmMb 2epaguyeckue npedCcmasieHus O UCCIe008AHUS HePABEeHCMS,
cucmem HepaseHcmas, cooepacawux byKeeHHvle Kodgpuyuenmeol.
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OcHoBHbIe NOHATHSA. UHncI0BbIEe PYHKIMHU

BbIyCKHUK HAYYUTCS:

* MOHMMAThb W HCIOJIb30BaTh (PYHKIMOHAIBbHBIC MOHATUS M S3BIK (TEPMUHBI,
CUMBOJIMUECKHE 0003HAYCHU);

* CTPOUTH TpadUKH DJIEMEHTApHBIX (DYHKIIMM; HCCIIe0BaTh CBONMCTBA YMCIIOBBIX
(GyHKIMI Ha OCHOBE U3YyYEHHUsI IOBEJICHUS UX TpadUKOB;

* MOHUMATh (PYHKIMIO KaK BaXXHEUIIYI0 MAaTEeMaTHUYECKYIO MOJIEIb JUIsl ONKUCAHUS
MIPOIIECCOB M SIBIICHUN OKPYXKAIOIIET0 MUpPA, TPUMEHATh (PYHKITMOHAIBHBIN SI3BIK
JUTSI OTTUCAHUSI M UCCIIEOBAHUS 3aBUCUMOCTEH MKy (PU3NUCCKIUMHU BETMIUHAMH.
Buinycknux nonyyum 603moaucHocms Hayyumvcs:

* NPOBOOUMb UCCNIe008AHUSA, CEA3AHHblE C U3YYEHUeM C8OUCME (YHKYUl, 6 mMom
yycie ¢ UCNOIb308AHUEM KOMNbIOMEPA; HA OCHOBE 2PAPUKO8 U3VUEHHbIX (YHKYULL
cmpoums  0Oonee CIOXMCHble 2pagpuKku  (KYyCOYHO-3a0aHuble, C «BbIKOJIOMbIMUY
MouKamu u m. n.);

* UCNONBL308aMb (DYHKYUOHANbHbIE NPeOCmAasieHUus U C80Ucmea QYHKYul 074
peuleHus MamemMamuyeckux 3a0ay U3 pasiuyHslx pazoeios Kypca.

Yuc/ioBble MOCTIEA0BATEILHOCTH

BbIlTyCKHUK HAYYUTCS:

* T[IOHMMaTb W UCIIOJB30BaTh S3BIK  IOCJEAOBATENLHOCTEN  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

* TPUMEHATH (OPMYJIBI, CBSI3aHHBICE C apU(DMETHUCCKOW M TEOMETPUYCCKOM
porpeccueii, W ammapar, CPOPMHUPOBAHHBIN TMPH H3YyYEHUU APYTHX Pa3fciioB
Kypca, K pEeIIeHUIO 33124, B TOM YHCIIe C KOHTEKCTOM U3 PEaTbHOU KU3HH.
Buinycknuk nonyuum 603mM0%#CHOCHb HAVYUMbCAL.

* pewiams KOMOUHUPOBAHHBIE 3A0auU C NpPUMEHeHuemM @QopmMynl n-20 4YieHa Uu
CYMMbl NepeviX N YIeHO8 ApU@PMemudeckol U 2eoMempudeckol Nnpocpeccul,
NPUMEHSS NPU SMOM Annapam ypasHeHull U HepageHCcms;

* NOHUMAMb APUPMEMUUECKYI0 U 2e0MempUYecKyio Npocpeccuro Kax @yHKyuu
HAMYpaibHo20 apeyMeHma, C6A3bl6amb  apupmMemuyeckyio npozspeccuro ¢
JIUHELIHBIM POCTOM, 2e0MeMPUYECKVI0 — C IKCHOHEHYUATIbHBIM POCHIOM.
OnucartejbHasi CTATUCTHKA

BhINTYCKHUK HAay4YUTCS MCMOJIB30BAaTh MPOCTEUIINE CHOCOOBI TPENCTABICHUS U
aHaIM3a CTATUCTUYECKUX JTAHHBIX.

BulnyckHuk _nonyuum  603MONMCHOCMb  npuodOpecmu  NepeoHAUANbHbIN  ONbIM
opeanusayuu coopa OAHHBIX NPU NPOBEOEHUU ONpPOCca OOUeCM8eHHO20 MHEHUS,
0CYWecmsanams ux aHaiu3,npeocmasisims pe3yibmamsl Onpoca 6 uoe maoauybsl,
ouazpammol.

Cay4aiinbie COOBITHSI M BEPOSITHOCTD

BBITYCKHUK HAYYUTCA HAXOJUTh OTHOCHUTEIBHYIO YacTOTy M BEPOSTHOCTH
CIIy4aitHOTO COOBITHSI.

Buinycknux nonyuum 6o3modcnocms npuobpecmu onvim npoeeoeHus: Cy4aunbix
9KCNEePUMEHMOB, 68 MOM HUCIe C NOMOWDbIO KOMNBLIOMEPHO20 MOOEIUPOBAHUS,
uUHmMepnpemayuy ux pe3yaomamos.

KomOunaTopuka
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BhITYCKHUK HAYYUTCSl pemiaTh KOMOWHATOPHBIE 3a7a4d Ha HAXOXICHUE YMCIIa
00BEKTOB WA KOMOWHAIUIA.

BulnyckHuk _noayuum 603MONMCHOCMb HAYYUMbBCS  HEKOMOPbIM — CHeyUudibHbIM
NPUEMAam peueruss KOMOUHAMOPHBIX 3A0ad.

Haznaonaa zeomempus

Buvlnycknuk nayuumecs:

* PACNO3HABAMb HA YEPMENCAX, PUCYHKAX, MOOENAX U 8 OKpYHcaroujem mupe
NIIOCKUE U NPOCMPAHCMBEHHbIE 2eoMempuyecKue uzypul;

* pacnosHasamsv pa3zeeEpmKU Kyoa, npsamoy20abH020 napaiielenuneod, NpasuibHol
nUPaMuobl, YUIuHopa u KOHyca,

* cmpoums pazeépmu Kyoa u npsamoy20bHo20 napaiieienuneod,

* onpeodensimb NO JTUHEUHbIM pPA3SMepPaM pPa36EPMKU (ueypvl JTUHElHble pazmepbl
camotul gueypvi u Ha0bopom;

* BBIYUCTIAMb 00BEM NPAMOY20TIbHO20 NApaLienenuneod.

Buinycknux nonyuum o3mosichocms:

* HAYYUmMbCA 8bIYUCTAMb 00BEMbL NPOCMPAHCMBEHHBIX 2e0MempPUYecKux gueyp,
COCMABNIEHHBIX U3 NPAMOY20bHBIX NAPALIENENUNE)08;

* yenyoums u pazeums NpeoCmasieHusi 0 NPOCMPAHCIMEEHHbIX 2e0MempuiecKux
dueypax;

* HAYYUMbCA NPUMEHSAMb NOHAMUE pAa3eeépmiu OJisl GbINOJIHEHUS NPaKMU4ecKux
pacuéemos.

I'eomempuueckue ¢uzypoi

Bulnycknuk nayuumecsi:

* NOIL308AMBCS AZLIKOM 2eoMempuu OJisl ONUCAHUS NPEOMEMO8 OKPYHCAIOUe20
MUPA U UX 83AUMHO20 PACHONONCEHUSL,

* pacro3HaBaTh 1 U300pakaTh Ha YEPTEKAX U PUCYHKAX TEOMETPUUYECKUE (PUTYPBI
U UX KOH(pUTYpaIuu;

* HAXOJIUTh 3HAYCHUS JIMH JTMHEHHBIX DJIEMEHTOB (DUTYp U UX OTHOIICHHUS,
rpaaycHyto mepy yrioB oT 0° no 180°, nmpumeHss onpeaeaeHus, CBOMCTBA U
MPU3HAKU (PUTYDP U UX AJIEMEHTOB, OTHOILLIEHUS QUryp (paBeHCTBO, 101001¢E,
CUMMETPHH, IIOBOPOT, apAIICITBHBIA MTEPEHOC);

* ONIEPUPOBATH C HAYAITHHBIMH IMOHATHSIMH TPUTOHOMETPHH M BBITTOTHATH
AJIEMEHTapHBIE ONepaluy HaJ QYHKIUSIMH YTIIOB;

* pemaTh 3a7a4M Ha JI0Ka3aTeJIbCTBO, OMMMPAsICh HA M3yUYECHHBIE CBOMCTBA QUTYp U
OTHOIICHUH MEXITy HUMHU U IPUMEHSS U3YUCHHBIC METObI IOKA3aTEIIbCTB;

* peraTh HECJIIOKHBIC 3a/1a41 Ha TTOCTPOSHHUE, IIPUMEHSISI OCHOBHBIE allTOPUTMBI
MOCTPOEHUS C TIOMOIIBLIO IUPKYIIS ¥ IMHEUKH;

* peraTh NpOCTEHIINE TNIAHUMETPUIECKUE 3a/1a4l B IPOCTPAHCTBE.

Buinycknux nonyuum 6o3modicHocmo:

* 0gnademv Memooamu peuwleHuss 3a0ay HA GbIYUCIeHUs U OO0KA3AMENbCMEa.
MemoOOM Om NPOMUBHO20, MEMOOOM NOO0OUS, MeMOOOM nepebopa 8apuaHmos u
MEMOOOM 2e0MeMPUYECKUX MeChm Mmo4ex,

* npuobpecmu OnvIM NPUMEHEHUs. aneedpauidecKkoeo U MmpueoHOMempuiecKo2o
annapama u uoeti 0BUNCEHUsI NPU PeueHUU 2eoMempuidecKux 3a0ay;
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* 081a0emb MPAOUYUOHHOU CXeMOU peulenus 3a0a4 Ha NOCMPOEeHUe ¢ NOMOWbIO
YUPKYJISL U TUHEUKU. GHAIU3, NOCMpoenue, 00KA3amelbCmeo U UCCIe008aHUe,

* HAYYUMbCS peuams 3a0a4u Ha NOCMpPoeHUe MemooOM 2eOMeMpPULecKko2o Mecma
moyeK U Memooom noOO0OUsL;

* npuobpecmu ONbLIM UCCACO0BAHUSL CBOUCME NIAHUMEMPUYECKUX @ueyp ¢
HOMOWBIO KOMNBIOMEPHBIX NPOCPAMM,

* npuobpecmu OnvIM BbINOJHEHUSI NPOeKmMos no memam «l eomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompesxos no gopmyney.
H3mepenue zeomempuueckux eauyun

Buinycknux nayyumes:

* UCNONBL306aMb CEOUCMBA UBMEPEeHUs ONUH, naowjalel U yeno8 npu peueHuu
3a0a4y HA HAXO0MHCOeHUe ONUHbl OMPe3Kd, ONUHbL OKPYIHCHOCHU, ONAUHbL OVeU
OKDYHCHOCIU, 2padyCHOU Mepbl Yald,

* BLIYUCTAMD NIOUAOU MPEY2OTbHUKOS, NPAMOY2OIbHUKOS, NAPALIEN0SPAMMO8,
mpaneyuil, Kpy2oe8 u CeKmopos;

* BLIYUCTAMb OJIUHY OKPYAHCHOCMU, OJIUHY OYeU OKPYIHCHOCHIU,

* GLIUUCTIAMb OJIUHBL TUHEUHbIX 9eMEeHmMO8 (Yuyp U ux yeivl, UCHOAb3YSL POPMYIbl
ONIUHDBL OKPYIHCHOCU U OJIUHBL OV2U OKPYIHCHOCIU, (hOpMYIbl naowaoell gueyp,

* pewiamv 3a0ayu HA OOKA3AMENbCMBO C UCHOAb308AHUEM (HOPMYT  ONUHb
OKPYHCHOCU U OJIUHBL OVeU OKPYICHOCMU, hopmyn naowaoeli pueyp;

* pewiamsv npakmuyecKue 3a0adi, CEA3aHHble C HAXONCOEHUEM 2eOMempUlecKux
BeUYUH  (UCNONL3YSL  NpU  HE0OXOOUMOCMU — CHPABOYHUKU U  MeXHUYecKue
cpedcmaa,).

Bulnyckuuk noayuum 603MoiCHOCHb HAYYUNbCSL:

*  gwhlyuUCaAMbL  naowaou  ueyp, COCmMAGIEHHbIX U3 08yX umu  bOosee
NPAMOY 20JIbHUKO8, NAPALLENI0SPAMMOS, MPEY20IbHUKO8, KPYed U CeKMopa

*  guuuUCHAMb  NIOWAOU  MHO20Y20JIbHUKOG,  UCHONb3VS  OMHOULeHUs
PABHOBEUKOCTNU U PABHOCOCMABIEHHOCTU,

* NpuMeHAmb aneeopaudeckuil U MpUSOHOMEmpPUYEecKUll annapam u uoeu
08UIICEHUsL NPU PeUleHUU 3a0aY Ha 8bIYUCTEHUE NIoWadel MHO20Y20bHUKO.
Koopounamuwi

Buinycknux nayuumecs:

* BBIUMCIATH JUIMHY OTpe3Ka 10 KOOPJAWHATaM €ro KOHIIOB; BBIYHCIISITH
KOOPJIMHATHI CEPEIUHBI OTPE3Ka;

* WCIIOJB30BaTh KOOPJIWHATHBIM METOJ Il M3YYCHHS CBOWCTB TMPSMBIX H
OKPYKHOCTEM.

Buinyckuux noayuum 603MoiCHOCHb:

* 081a0emb KOOPOUHAMHBIM MemOOOM peuwleHUuss 3a0ay Ha BblYUCTeHUST U
ookaszamenbcmea,

* npuobpecmu onvim UCNOIL30BAHUS KOMUBLIOMEPHLIX NPOSPAMM O/ AHAIU3A
YACMHBIX CIY4aAes 3aUMHO20 PACNOJIONCEHUSL OKPYHCHOCMEU U NPAMbBIX,

*  npuobpecmu Onvlm  BLINOJIHEHUS Npoekmoe Ha memy «lIlpumenenue
KOOPOUHAMHO20 ~ Memooa Npu  peuwleHuu  3a0a4  HA  BbIYUCTEHUS U
00Ka3amenbCmear.
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[Iporpamma 3JI€KTUBHOTO Kypca COJEPKUT TPU MOJTYJIS:

«Anzeopan(l u 2 u.), «I'eomempusa»(lu 2 wuacmu), «Peanvnas mamemamuxay.

B monyJie «Asiredpa» oTpabaThIBalOTCA HABBIKHM PELICHUS aareOpandecKkux

saanuit 1 yactu KM OI'D. DTo 3amanus ¢ BHIOOPOM OJHOTO OTBETA U3 YEThIPEX

MpEVIOKEHHBIX BapUaHTOB, C KpaTKUM OTBETOM W Ha COOTHECEHHE, C
3aMuChlo pelmieHus. B 3rom Osoke mnpoBepseTcs  BIAJECHUE  OCHOBHBIMHU
aIrOpuTMaMH, 3HAaHME M T[OHUMAHUE KIIOYEBBIX HJIEMEHTOB COJIEp KaHUs
(MaTeMaTHYeCKMX TOHATHH, WX CBOWCTB, NMPHUEMOB PEIICHUSA 3a7ad W IIp.),
YMEHHE MOJIb30BaThC MATEMATUYECKOM 3aMKUChI0, TPUMEHSTh 3HAHUS K PEUICHUIO
MaTeMaTUYECKUX 3a7ad, HE CBOJAIIMECS K MPSIMOMY MPUMEHEHHIO allfOpUTMA.

3a,Z[aHI/IH 2 4acTu HAIIPaBJICHBI HA IIPOBCPKY BJIAACHHA MATCPHAIOM Ha

MOBBIINIEHHOM ypoBHEe. Mx HasHauenue — auddepeHIUpPOBaTH XOPOIIO
YCIEBAIOIIMUX IIKOJIBHUKOB MO YPOBHSIM TMOATOTOBKH, BBISIBUTH HauOoJliee
MOATOTOBJICHHYIO  YacCTh  BBIMYCKHHKOB, COCTaBJISIIOIIYIO  MOTEHUHUAJIbHBIN
KOHTHUHTEHT MPO(QUIbHBIX KJIACCOB. JTH YACTH COAEPKaT 3aJaHUs MOBBIIIIEHHOTO
YPOBHSI CJIOKHOCTH, KOTOpPBIE HAalpaBJIeHbl Ha MPOBEPKY TAKUX KayvecCTB
MaTeMaTUYECKOW MOArOTOBKHU BBITYCKHUKOB, KaK:
- YyBEpeHHOEe  BlajieHue  (OpMajabHO-OMEPATUBHBIM  alre0panyecKum
anraparom;
- YMEHUE PEIIUTh IUIAHUMETPUUYECKYI0 3ajJady, MPUMEHsISI pa3IudyHbIe
TEOPETUUYECKHE 3HAHUS Kypca TEOMETPUH;
- YMEHUE PEIIUTh KOMIUIEKCHYIO 3ajady, BKIIOUAIONIYI0O B ceOsl 3HAHHS
U3 pa3HBIX TEM Kypca;
- YMEHUE MAaTEMaTUYECKH IPAMOTHO U SICHO 3aIlUCATh PENICHUE, MPUBOJIA PU
ATOM HEO0OXOMMBbIE TTOSICHEHUSI U 000CHOBAHUS;

- BJIa/ICHUE IITUPOKUM CIIEKTPOM IIPUEMOB U CITIOCOOOB paCCYKICHUIM.
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Moayas «I'eomerpust» conepkut reomerpudeckne 3agauu 1 gactu KM

OI'D. B srom 0si0Ke NOBTOPSAIOTCS OCHOBHBIE T'€OMETPUYECKUE CBEACHUS, W

OTpa6aTBIBaCTCH HaBBIK PCIICHUA I'COMCTPUYICCKUX 3ada4.

3ajlaHysl YacTy 2 HampaBJICHbl HA MPOBEPKY YMEHHS PEIIaTh IIaHUMETPHUECKYIO
3a/1a4y, IPUMEH pa3iIMYHbIE TEOPETUYECKUE 3HAHUSA Kypca I€OMETpUU; YMEHUS
MAaTeMaTUYECKU TPaMOTHO M SICHO 3allMChIBATh PEIICHUE, MPUBOAS IPU ITOM
HEOOXOJMMbIE TOSACHEHUS H OOOCHOBAHHUSA;, BIAJCHHUE IIHUPOKUM CIEKTPOM

MIPUEMOB U CIIOCOOOB pPacCy KJICHHUM.

Moayas «PeajqibHass MaTeMaTuka» conepxkut 3amadn 1 vactu KM OI'D.

HpaKTI/IKO-OpI/IGHTI/IpOBaHHBIG 3aJaHUA ITIOAYCPKHUBAIOT BA’)KHOCTh OCBOCHHUA TAKHX
MaTEMAaTHYCCKHUX KOMHGTCHHHﬁ, KaK YMCHHUC IIPUMCHATH 3a/laHHA B HpaKTquCKOﬁ

JKM3HU U B CMC)KHBIX 00JIaCTAX.

HNToroBoe 3aHsiTue mpeanojaracT NpOBEJACHUE KOHTPOIBHON pabOThl MO
Marepuasiam B ¢opme OI'D.

MeToanuyecKuii KOMMEHTApHUil. DJIEKTUBHBIE 3aHATUS M0 KaXIOW TeMe
nenaecoodpa3Ho pasouBaTh Ha dtambl (Omoku). Kaxkmas Tema HauwHAETCs C
MOBTOPEHUSI OCHOBHBIX T€OpeM U (OpPMYJ, a TaKKE PaCCMOTPEHUSI HOBBIX, HE
BXOJSIINX B OCHOBHYIO NpOrpamMMy, HO HEOOXOJUMBIX NpPU PEIICHUU psiaa
3aJad Ha 2K3aMeHe. Brigensercs nepsbiii 010k «OCHOBHBIC CBeAeHMs». s
SKOHOMHUM BPEMEHHM HCHOJIB3YIOTCS TaOmuIbl (pa3fgaToOyHbId Marepuai) C
dbopmysiaMu U PUCYHKaMH, OTIOPHBIE TUTAKATHI, Clai0Bas Mpe3eHTaIlUsl.

Bropoii 6510k «Pemaem BmecTe» mpeamnonaraeT pa30op penieHuii OMOPHbIX
JIEMOHCTPAIIMOHHBIX 3aJ1ay, WCIOJIB3YIOIIUX OCHOBHBIE TEOPEMbI M (POPMYJIBI
JAHHOTO pa3jiefia M pellaeMble Pa3HbIMU CIIOCO0AMHU, TMOBTOPSETCS AJITOPUTM
pemieHus 3aa4 Mo TeMe. YUHWTEeJIeM YJEeseTCsl CEphe3HOE BHUMAHUE Pa3doopy
TUMIMYHBIX OIIMOOK B XOJ€ pElIeHUs 3aJaHusi, a TakKe 3alucud OTBETa B
PK3aMEHAIMOHHbIN Onank. Pematorcs 3amanus w3 vactu 1 3K3aMeHAIMOHHOU

pa6OTBI C BI)I60pOM OAHOI'0 OTB€TA M3 4YCTHIPECX MPCAIOKCHHBIX BAapHUaHTOB, C
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KpaTKUM OTBETOM U Ha YCTAaHOBJEHHE COOTBETCTBUS MEXIy OOBEKTaMU ABYX
MHOKECTB.

3aHATHE MPOAOJDKAETCA PELICHUEM 3aJad T'PYNIIaMH U CaMOCTOSTEIbHBIM
pemienneM. Jto Onoku «Pemaem B rpynmax» u «Pemaem camm». B xoxe
pelmeHns 3a1ad PEeKOMEHIYETCs INpUIEpKUBAThCS NpuHOUNA «OT mpocToro K
CJIOKHOMY» IOJI PYKOBOJICTBOM YUHTEJIS.

YuuTenp MOXET CIUIAaHMPOBATh YPOKH MApHOM padoThl, rae ydamuecs
TOTOBSITCSL K CAMOCTOATEIBHON U KOHTPOJIBHOM padboTe, 3a4eTy, 3alUTe IPOEKTA.

Yuutenio HeEOOXOAMMO MOOUIPATH CTPEMJICHHE Yydamuxcs padoTaTh B
UHIUBUIyAIbHOM pexuMme. Ha Bcex Tumax 3aHATHA YYUTENIO CleAyeT
NOJJICP)KUBATh  AKTUBHBIA JUAJOr C YYallMMHUCS. YYUTENb CUCTEMAaTUYECKU
OCYUIIECTBJISIET MOHUTOPUHT JIOCTHXKEHHS OOS3aTENbHBIX PE3YyJbTaTOB OOy4YEeHUS,
CBOEBPEMEHHO OCYILECTBIISIET KOPPEKLIUIO 3HAHUI yJalUuXCsl.

Conep:kanue mporpamMmbl 3JIEKTUBHOIO Kypca

Ne HazBanmue (TeMbl) MOIYJIsI KosmuecTBO
4acoB

1. Anrebpandeckue 3aaHus 0a30BOT0 ypOBHS 6
2. ['eomerpuueckue 3anaun 6a30BOTO yPOBHS 3
3. PeanpHas Mmaremartuka 4
4, 3aaHusl MOBBITIICHHOTO YPOBHS CIIOKHOCTH 3
d. HroroBoe 3ansTue 1

OO611ee KOJIMYECTBO YacoOB 17

Monyiab 1. Anzeopauueckue 3a0anus 64306020 yposHs:i.

BBenenue: menb u copep)kaHue JJIEKTUBHOTO Kypca, (POPMBI KOHTPOJIS.
OOBIKHOBEHHBIE U JAecsATUYHBIE apoOu. CtanmapTHeid Bu uucia. OKpyTieHue u
cpaBHeHHE yucen. bykBeHHble BblpaxeHus. (OO0nacTh JOMYCTUMBIX 3HAUYECHUH.
®opmynbl. CTeneHb ¢ 1enbIM TNokazareneM. Muorounensl. [IpeoOpazoBanue

BbIpaKEeHU. Pa3noxeHne MHOrO4IEHOB HA MHOXKUTENIU. Allredpanyeckue apoou.
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Cokpamenue  anrebpamveckux apobeit. [IpeoOGpasoBanust  panmoOHaAIbHBIX
BbIpaykeHUd. KBasipaTHble KopHH. JIMHElHbIE U KBapaTHbIe ypaBHEHUs. CHUCTEMBI
ypaBHeHUI. HepaBeHCTBA ¢ OMHOM TEPEMEHHOM U CUCTEMBI HEPABECHCTB. PerieHue
KBaJpaTHBIX HEpaBeHCTB. llocinenoBaTenbHOCTM M mporpeccuu. PeKyppeHTHbIE
dbopmyIbl. 3aauu, peaeMble ¢ TOMOUIBIO MPOTPECCUH.

Yucna Ha koopauHaTHOW mpsiMou. llpencrtaBieHue pelHIeHWA HEPABEHCTB U HX
CUCTEeM Ha KOOpAMHATHOM mpsMoil. DyHkiuu u rpaduku. OcoOEHHOCTH
pacrojoKeHUus B KOOPAMHATHOM IJIOCKOCTH TpauMKOB HEKOTOPBIX (PYHKIMHA B
3aBUCUMOCTH OT 3HAQYEHHsS MapaMmeTpoB, BXOASIIUX B (OpMyibl. 3aBUCHMOCTh

MCXKAY BCINYHNHAMMU.

Monayas 2. I'eomempuueckue 3a0auu 06a306020 ypoeHs.
TpeyroqbHUKH, YETHIPEXYTOJbHUKU. PaBEHCTBO TPEyrosbHUKOB, MO00HUE.
@opmynbel  minomanu. IIponopunoHanbHble  OTpe3KU. OKpPYKHOCTH.  YTIIBL:

BIIMCAHHBIC 1 HCHTPAJIbHLBIC.

Moayas 3. Peanvhaa mamemamuka.

[Tpouentsl. CocTaBlieHHME MaTEMaTUYECKOM MOJENIM IO YCIOBHIO 3aJayu.
TexcToBble 3a7ayM Ha TpaKTUYECKUW pacdeT. UrteHue rpadukoB u Auarpamm.
DNeMEeHTbl KOMOMHATOPUKH, CTaTUCTUKH U TEOPUHM BEPOSATHOCTEH. BbIpaskeHue

BEITUYMHBI U3 (POPMYIIBI.

3aoanusn noGvLIUIEHHO20 YPOBHA CLONHCHOCHIU.

[IpeoOpazoBanus anreOpanvecKux BBHIPAKCHHM. YpaBHEHUS, HEPABEHCTBA,
cuctemsl. MccnenoBanue GyHKuuM U nocrpoeHue rpaduka. KycouHo-3anaHHbie
¢bynkun. Iloctpoenue rpadukoB ¢ MoayiaeM. 3agaud Ha JBWKEHHUE. 3ajaud Ha
cMmecH, cruiaBbl. CIIO)KHBIE MPOLIEHTHL. 3ajaud Ha COBMECTHYIO paboTy. 3aaHus C
napaMeTpoM: HcciefoBaHue TrpaukoB (QYHKIUM, pelleHHe YpaBHEHUH WU

HEpPaBEHCTB C IapamMeTpoM. 3HAaKM KOPHEM  KBAJApPAaTHOIO  TpEX4JIEHa.
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PacnonoxeHne KopHe# KBaiupaTtHOro Tpexwiena. [lapamerpsl @, b, C u KopHH

KBaJIpaTHOI O TpexuieHa. ['eoMeTpuueckue 3aJaum.

Hmozoeoe 3anamue.

[IpoBenenrie UTOroBoM KOHTPOJIbHOM paboThl B popme OI'D.

22



Y4yeOHO-TeMaTHYecKoe MJIAHNPOBAHNE

Ne Iata

3aHATUA IMPOBCACHUA

Tema 3angaTusa

Monayab 1. Aiiredopandeckue 3aanus 6a30Boro ypoBHsi (6 yacoB)

Bvtuucnenus (1 uac)

1

OOBIKHOBEHHBIE U AecATUYHbIC Apodu. CTaHIapTHBIN BUJ YHCTIA.

Ypaeuenusa u nepasencmea (2 uaca)

2

JIuneltHbie U KBAJpAaTHBIC YPABHEHHUS.

3

JInHeliHbIE U KBaJIpaTHBIE HEPAaBEHCTBA. CUCTEMBI HEPABEHCTB.

Koopounamnas npaman. I'pagpuxu (2 uaca)

4 Huca Ha koopauHaTHOU npsiMou. [IpencraBnenue peueHun
HEPABEHCTB U UX CUCTEM HA KOOPJAWHATHOU MPSAMOM.
3) I'paduxm pyHKLIMIA U KX CBOICTBA.

Anzeopauueckue sviparxcenus(l uac)

6

MHuorounensl. Anredpanueckue npoodu, crenenu. Jlomnyctumeie

3HAYEHUS IIEPEMEHHOM.

Mopayab 2. 'eomeTpuyeckue 3a1a4un 06a30Boro ypousi (3 uaca)

Iloocuem yenoe(l uac)

7

TpeyronbHuk. YeTbipexyroibHUK. OKPYKHOCTb.

ITnowaou guzyp (1 uac)

8

UYetpipexyronbHUKU. TpeyronbHuK. OKpyKHOCTb U KpPYT.

Buvioop eepuvix ymeepocoenuii(l uac)

9

TpeHnpOBOUYHBIE 3aJaHUS.

Monayab 3. Peasbnast maTtemaTruka (4 yaca)

I'pagpuxu u ouazpammot.

Texcmoewie 3a0auu (2 uaca)

10

Urenne rpadMKOB U JUATPAMM.

11

TekcToBbIC 3aJa4d Ha HpaKTI/I‘If:CKI/Iﬁ pacucT.
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No

3aHATUA

Hara

IMPOBCACHUA

Tema 3angaTHs

Peanvnasn nnanumempusa. Teopus eepoamuocmeit (2 uaca)

12 Petenue 3a1ay npakTU4ECKON HAMPaBIIEHHOCTH.
13 DneMeHTbl KOMOMHATOPUKU U TEOPUU BEPOSITHOCTEH.
Moayasb 1 u 2. 3aganusi NOBBIIIIEHHOTO YPOBHS CJI0KHOCTH (3 yaca)

14 [IpeobpazoBanus anredOpanyeckux BhIPAKCHUH.
15 TekcToBbIE 3a1a4U.
16 ['eomeTpuueckue 3agaumn

['eomeTpuueckue 3agaumn

HTorosoe 3ausiTue (luac)

17 HUmoecosas konmponvHas paboma
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Oxunaembie pe3yJibTaThl
[InaHnupyembie pe3ynbTaThl OOYYEHHUS OTPAXKAIOT CICAYIOIMINE YEThIpe

KaTErOpuH MO3HaBaTeIbHOU 00J1acTH:

3HaHue/IOHUMAHHE:
BJIaJICHUE TEPMHUHOM; BJIAJICHUE PA3IMYHBIMU SKBUBAJICHTHBIMU IMPECTABICHUIMU
(HampuMep, 4YHMcClia); pacro3HaBaHHe (HA OCHOBE OIpECICHUM, HW3BECTHBIX
CBOMCTB, C(HOPMHUPOBAHHBIX IPEJCTABICHMI); HCIOJIb30BAaHUE Pa3THMYHBIX
MaTEMaTHYECKHUX S3BIKOB (CHMBOJIMYECKOTO, TPaUICCKOro), Mepexoa OT OJHOTO
A3bIKA K IPYTOMY; HHTEPIpETAIHSI.

YMeHMe NPUMEHUTD AJITOPUTM.
UCITIOJIb30BaHUE (HOPMYJIBI KaK ajJrOpUTMa BBIYHMCICHUN; MPUMEHEHNE OCHOBHBIX
npaBWI JACHUCTBUM C YHCIaMHU, aIreOpandecKUMHU BBIPOKCHUSIMU, pEIICHUE
OCHOBHBIX TUIIOB YPaBHEHUM, HEPABEHCTB, CUCTEM, 3ajay.

YMeHMe pelliuTh MATEMATHYECKYIO 3a/1a4V:
3aaHus, TPH PEHICHUH KOTOPBIX TpeOyeTcs NpUMEHEHHE (aKTyaln3aliys)
CHUCTEeMBbl 3HAHWM, mMpeoOpa3oBaHUE CBI3CH MeEXIAy W3BECTHBIMU (DaKTaMH;
BKJIFOUEHHUE U3BECTHBIX MOHSATHM, MPUEMOB U CIIOCOOOB PEIIICHHS B HOBBIE CBSI3H U
OTHOIIIEHUSI, YMEHME pAacClo3HaTh CTAHAAPTHYIO 3ajJadyy B H3MEHEHHOM
bopMyIHpOBKE.

IIpuMeHeHHe 3HAHNH B JKU3HEHHBbIX, PeAJIbHbIX CUTYAIIUSX:
3aaHusl, (OPMYJIHPOBKA KOTOPBIX «O00JIEUCHa» B MPAKTUUECKYH0 CHUTYalHIo,
3HAKOMYIO YYalIuMcsl ¥ OJIM3KYIO X )KU3HEHHOMY OTIBITY.
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IIVIAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU HIKOJIBHUKAMU YVY/ 11O

3ABEPHIEHUUN OBYYEHMUSA
JIMYHOCTHBIE CnenuajbHo- Meranpeamernsbie YY /[
npeametnbie VY - perynsirusubie IMo3HaBaTenbuble | KoMmMyHHKaTHBH
ble
-[IOJIOKUTEIIBHOE ~ --BBIMOJIHATh -OTCIIe)KUBATh 1I€Ib | --aHAJIN3UPOBAThH --COTPYAHUYATB C
OTHOIIEHHE K apudmeTnueckue yueOHoM yCIIOBUE 3a7auu TOBapUILAMU IpU
ypoKam JecTBus, coueTas JesTeIbHOCTH (C (BBLAETATD BBINOJIHEHUH
MaTEeMaTHKH; YCTHBIE U ONOpoH Ha YHCJIOBBIE JAHHbIE | 3aJlaHUM:
-yMeHHE UCbMEHHBIE MapuIpyTHbIE U 1IeJIb — YTO yCTaHaBJIUBATh U
MIPU3HABATH NPUEMBI; HAXOOUTh JIHCTHI) U U3BECTHO, YTO co0oaaTh
COOCTBEHHBIC 3HAYCHUS KOpHsI BHEY4eOHOI (¢ TpeOyeTcs HalTH); | O4ePEAHOCTH
OLLINOKU; HaTypaJbHON OIIOpOH Ha -COIIOCTABJIATH NENCTBHH,
-popmupoBanue CTEIIEHH, CTENIEHU C PAa3BOPOTHI CXEMBI U YCIIOBUS CpaBHUBATb
[EHHOCTHBIX palroHaIbHBIM MIPOEKTHOMN TEKCTOBBIX 3aJ1a4; [IOJIy4YEHHBIE
OpHEHTaIHH Hokasaresem, NeSITEbHOCTH); -yCTaHaBJIUBATh pe3yibTaThl,
(camoperynsuus,  UCHOJb3YS OpU -yYUTHIBATh 3aKOHOMEPHOCTU M | BBICIYIINBATh
CTUMYJIUPOBaHHE, HEOO0XOANMOCTH OpPHUEHTHUPHI, UCMOJIb30BATh UX napTHepa,
TOCTIDKEHHE U BBIYHCIUTEIHHBIE JAHHBIE YUYUTENEM, | IPH BBHITIOJHEHUHU KOPPEKTHO
ap.); YCTpOMCTBa; P OCBOCHUHU 3aJJaHUi; coo01arh
-(popmMupoBaHue 10JIb30BATHCS HOBOT'O y4€OHOTO -OCYILECTBIISTh TOBapHUILLy 00
MaTeMaTHYeCKOM  OLIEHKOM U Marepuaia; CHHTE3 YHCIOBOIO | OIIMOKAX;
KOMIIETEHTHOCTH  TPHUKHIKOM IpU  -TIPOBEPSTH BBIpa)KEHUS, -33/1aBaTh BOIIPOCHI
B chepe NPaKTUYECKUX pe3yibTaThl YCIIOBHSI TEKCTOBOM | € IIEJbIO
JUYHOCTHBIX VYA pacuerax; BBIUHCJICHU; 3a/a4uu MOJIyYEHUsI HY>KHOM
y  BBIIYCKHUKOB --COCTaBJISThH -aJIeKBaTHO (BOCCTaHOBIIEHHE uHpOpMaINH;
Oynyr OyKBEHHbBIE BOCIPUHHUMATh YCIIOBHS IO -OpraHU30BHIBAThH
c(OpMHPOBAHBI BBIpa)KEHUS U YKa3aHus Ha PHUCYHKY, CXEME, B3aUMOIIPOBEPKY
BHYTPEHHSA bopMyIbl o OUIMOKH U KpaTKOH 3aIuCH); BBIITOJIHEHHOU
O3NS YCIOBHUAM  3a/a4; MCIPABIATH -CPaBHUBATH U paboThI;
oOyuatolerocs, OCYIIECTBIISAITh B HaWJCHHbIE KJIAaCCU(UIUPOBATh | -BbICKA3bIBaTh CBOE
aJleKBaTHas BBIpa)KEHUX U OUIMOKH. n300pa’keHHbIE MHEHUE NpHU
MOTHBAIUS dopmymax -OLIEHUBATh IIpeIMETHI U 00CYyKIeHUU
yueOHO YHCIIOBBIE COOCTBEHHBIE reoMeTpHUecKue 3aJJaHMs
NesITeTbHOCTH, MOJICTAHOBKHU U yCIIEXH B ¢burypsl o B chepe
BKJIFOYast yueOHbIE BBIMOIHATH BBIYUCIIUTENLHON 3aJJaHHBIM KOMMYHHKATHBHBIX
u COOTBETCTBYIOILIME  JESTENbHOCTH; KPUTEPHSIM, VYA  BBITYCKHHUKH
MO3HABATEIbHbIE  BBIUMCIICHUS, -[IJIAHUPOBATH ILIATH | -TIOHUMATh npuooOperyT
MOTHBBI, OCYIIECTBIISATh 10 YCTPAHEHUIO WHpOPMAIIHIO, YMEHUSI yYUTHIBAThH
OpHEHTAls]  Ha TMOJCTAaHOBKY npo0esioB (3HaHWE | MPEICTABICHHYIO B | TMO3UIIHUIO
MopajbHbIe OJIHOTO BBIPAKEHUSI COCTaBa 4yHCe). BU/JIE TEKCTAa, cobecenHUKa(MapTH
HOPMBI U  HUX B npyroe; B coepe CXEMBI, TaOIHIIBI. €pcTBa),
BBINOJIHEHHE. BBIpaXKaTh U3 PETYJISATUBHBIX Yy | -BUAETh QHAJOTMM | OPraHU30BbIBATH U
bopmyn OJHY BBIITYCKHUKH Y UCTOJb30BaTh UX | OCYIIECTBISATH
IIEPEMEHHYIO0 UY€pe3 CMOTYT OBJIAJETh IIPY OCBOCHUHU COTPY/IHUYECTBO U
OCTaJIbHBIE; BCEMM TUIIAMHU IIPUEMOB KOOIIEPALIUIO c
--BBINOJIHATH y4.IeCTB.HAIIPABI | BHIYHUCIICHUH; yuuTenem u
OCHOBHBIE CHHBIX Ha -KOHCTPYHPOBAaTh CBEPCTHHKAaMH,
JnefcTBUS CO OpraHu3alHUIo reoOMeTPHYECKUe aJIeKBaTHO
CTETNeHSIMH Cc cBoel paboThI B burypsl u3 BOCIIPUHUMATh |
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LEIbIMU
MOKa3aTelIsIMi,  C
MHOTOWICHAMH U
anreOpandecKuMu
JIPOOSMH;
BBITIOJIHSTh
TO/1I€CTBEHHBIE
npeoOpa3oBaHUs
palMOHAIbHBIX
BBIPAKCHMUIA;
--[IPUMEHSATH
CBOMCTBA
apuQMeTUIECKUX
KBaJpaTOB KOpPHEU
JUIsL  BBIYMCIICHUS
3HAYEHUI u
npeoOpa3oBaHUA
YHUCIOBBIX
BBIPXKEHU,
COJIepKAIINX
KBaJpaTHbIEC KOPHHU;
--peniarhb
JINHEWHEIE,
KBaJIpaTHbIE
YpaBHEHUSA u
panroHaIbHBIC
ypaBHEHUS,
CBOJSIIIMECS K HUM,
CHUCTEMBI JIBYX
JIMHEVHBIX
YpaBHEHUN 51
HECJIOKHbIE
HEJIMHENHBIE
YpaBHEHUS;
--peniarhb
TEKCTOBBIC  3aJla4
anreOpanvdecKumM
METO/I0OM,
IPOBOAUTH  OTOOP
pELIEHU, HUCXOIs
u3  (HOpMyIUPOBKHU
3a/1a4u;
--OTIPEIeTATh
KOOPJIMHATBI TOYKH
MJIOCKOCTH,
CTPOUTH TOYKH C
3aJIaHHBIMA
KOOpPJIMHATAMH;
n300paxkaTh
MHOECTBO
peteHnit
JIMHEHOTO

OV u BHe ero,
BKJIFOYas
CIIOCOOHOCTH
MPUHUMATh U
COXPaHsTh
y4eOHYIO LIEeTb U
3ajauy,
MJIAaHUPOBAThH €€
peanuzanuio,
KOHTPOJIUPOBATH U
OLICHUBAaTh CBOU
JIeHCTBHS, BHOCUTH
COOTBETCTBYIOLINE
KOPPEKTUBBI U X
BBIIIOJTHEHHE
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3aJJaHHBIX YacTeH;
JIOCTpauBaTh 4acTh
0 3aJaHHOU
reOMETPUYECKON
(burypbl; MBICIEHHO
JIeTUTh
reOMETPUUYECKYIO
¢burypy Ha gacTu;
-COINOCTaBIISITh
uHpOpMaLHUIO,
MPEJICTABICHHYIO B
pPa3HbBIX BUJAX;
-BBIOMpATH 3a/laHUE
U3 MPEJJI0KEHHBIX,
OCHOBBIBAsSICh Ha
CBOUX MHTEpPECAX.

B chepe
MMO3HABATEJIbHBIX
YV ]I BBILYCKHUKH
Hay4darcs
BOCIIPUHUMATh U
aHAIM3UPOBATh
COO0O0IIIEHUS u
BOKHENIINE 150:¢
KOMITOHEHTBI-
TEKCTBHI,
HCIIOJIH30BaTh
3HaKOBO-
CHMBOJIUYECKHE
cpenctBa, B TOM
YHCJIE OBJIAJIEBAIOT

JIeUCTBUEM
MOJICIUPOBAHUA, a
TaKkke  LIUPOKUM
CIIEKTPOM
JIOTHYECKHUX
NEeUCTBUI Hu
ornepanui,

BKJTFOYas obmue
MPUEMBI  PEIICHUS
3a7a4

nepeaaBaTh
uHpOpMaIHIO,
0TOOpaXKaTh
MIPEAMETHOE
coJiepKaHue u
YCIIOBHS
JEATeIIbHOCTH B
COOOILIEHUSX,
BayKHEHIITUMU
KOMIIOHCHTaMH
KOTOPBIX SIBJISTFOTCS
TEKCTHI 3aJaHHI.



HEPaBEHCTBA;
--HAXOJUTh
3HAYEHUS
dyHkiuy,
3aJaHHON
dbopmyIoii,
TaOJIHIIEH,
rpapukoM 1o eé
apryMeHTy;
HAXOJWTh 3HAYCHUS
aprymeHra o
3HAYCHUIO
(ynkuun,
3a1aHHOU
rpagpukoM WIIH
TaOJIMIICH;
--OTpeeNATh
cBoiicTBa (yHKIUU
nmo ee rpaduky;
MPUMCHSITh
rpadguveckue
MIPEJICTABJICHUS TIPU
pelieHun
YpaBHEHUH,
CHUCTEM,
HEPABCHCTB;
--OTIMCHIBATH
CBOMCTBA
W3YYCHHBIX
byHKIUH, CTPOUTH
UX rpaduku.
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CITHCOK PEKOMEHJITYEMOH YYEBHO-METOJHYECKOH THTEPATYPbI
YuaeOnuku: Mopakosud A.I'. u 1p. «Anredbpa7», «Anredpady», «Anrebpad». Hactp

1. YueOHuk.

Yacts 2. 3agau"uk. M. : Muemosuna, 2010
Hunaktudyeckue Marepuaibl:  AnekcanapoBa JILA.  Anreopa 7, 8, 9.
CamocrositenpHbIe padboThl. M. : Muemo3nna,2010
AnekcangpoBa JILA. AunreGpa7, 8, 9. KoutponbHsie paboTel. M.:
Mmuemosnna,2010
Mopakosuu A.I'. Anredpa, 7 -9.Tectel. MHemo3uHa,2010
Metonnueckue marepuansl: MopakoBuu A.I'. AnreOpa, 7 -9. Meroauueckoe
nocobwue s yuureneid. M.: Muemosuna,2010

JI.C.ArtanacsHn u np. «'eomerpus 7 — 9» Yueonuk. M. : [IpocBemenue, 2011
H.b. MenwnukoBa. I'eomerpus 7, 8, 9. KontponsHbie pabotsl. M.: Dk3ameH,
2014
A.B. ®@apkos. Tectsl o reomerpuu 7, 8, 9. Dk3amen, 2014
H.b. MensHukoBa, I'.A. 3axapoBa. JlugakTuyeckue mMarepuayibl 0 reoMeTpuu 7,
8, 9. M.: Ok3ameHn, 2014
[Ipobnemsr peanuzanuu OGI'OC npu oO0ydeHMHM MaTeMaTUKE B OCHOBHOM U
cTapiieil oOmieo0pa3oBaTeIbHON IIKOJE: MOHOTpadusi / KOJUIEKTUB aBTOPOB:
NBantok MLE., Jlumminna B.B., Makcrotun A.A. — Camapa: uzn-so OOO «Ilopto-
npuHTY», 2014 — 338c.
TpenupoBouHble Marepuaibl Jjisg moarotoBku k I'MA mo maremarmke-2014:
nuaakTHYeckue Marepuaibl / cocT.. A.A. Makciotud, FO.H. Heuenko, T.II.
[MTanmosanosa. Camapa: OOO «M3narensctBo Ac I'apa», 2013. 142c¢.
TpenupoBouHble Marepuaibl s moarotoBku k I'MA mo maremarmke-2015:
TuaakTHIecKue Matepuaisl / cocT.: A.A. Makcrotun, FO.H. Henenko. - Camapa: ,
2014. 140c.
A.A. Makcrotna. Marematuka-9. VYyebHOe mocoOWe uisi TOATOTOBKUA K
BBIITYCKHBIM 3K3aMEHaM 3a 9 KiacC M BCTYIUTENIbHBIM 3K3aMEHaM B JIUIIEH,

rUMHa3uH, MatemMaTuieckue kiaccel. Camapa, 2007.-422¢
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ITMA — 2014: Marematuka: 9-ii kiacc: TpeHHMPOBOYHBIE BapUaHTHI
HK3aMEHAIMOHHBIX PaboOT sl MPOBEICHHUS TOCYJIApPCTBEHHOM  HWTOTOBOM
aTTectaniui B HOBoM ¢opme / aBT.-cocT. E.A.bynumosuu, JI.B. Ky3nenoga, JI.O.
Pocnosa u ap. — MockBa: ACT: Actpens, 2014

Marematuka. 9 kiacc. [logroroka k ['MA. 3agaHus ¢ mapaMeTpom: Teopus,
MeToaMKa, ynpaxHenus u 3anaud. / [Tox pea. @.®. Jlsicenko, C.1O. Kymnabyxosa.
— PoctoB —Ha lony, Jlernon, 2014

Maremaruka. 9 knacc. I'HA - 2015. Tpenaxep i MOATOTOBKM K DK3aMEHY.
Anrebpa, reoMeTpus, peabHas MaTeMaTHKa: y4eOHO-MeToauueckoe mocooue. /
[Tox pen. @.®. JIsicenko, C.1O. KynabyxoBa. — PoctoB — Ha Jlony, Jlernosn, 2014

Matematuka. 9 kmacc. Temarmueckme TecThl misi moaroTtoBku k ['MA-2015.
Anrebpa, TEOMETpHs, TEOpHS BEPOSTHOCTEH ¥ CTaThcTHKa: /[ y4eOHo-
meToaudeckoe mocodue. / I[Mox pex. @.d. Jlvicenko, C.1O. Kymabyxosa. — PocToB
—mHa /[ony, Jlernon, 2014

Martematuka. 9 xnacc. [loaroroka k OI'D -2015. YueOHO-TpEeHUPOBOYHBIE TECTHI
no HoBoit nemosepcuu / [lox pen. @.®. JIsicenko, C.10. Kynadyxosa. — PoctoB —
Ha Jlony, Jlernon, 2015

OI's (I'MA-9). Maremaruka. OCHOBHOM TOCYJapCTBEHHBIN dK3aMeH. Teopus
BEPOSITHOCTEH M AeMeHThl ctatucTuku / A.P. Pazanosckuii, JI.I'. Myxun. — M.:
N3narenscTBO «OK3ameny, 2015

OI's (I'MA-9) 2015. Marematuka. 3 monyiss. OCHOBHOM TOCyJapCTBEHHBIM
sk3ameH 30 BapWaHTOB THUIIOBBIX TeCTOBBIX 3amanuii / Amenko W.B., lllecrakon
C.A. u ap. — M.: U3patenscTBO «DK3aMen», nu3aareabctso MIIHMO, 2015.

) 1.0I'D: 3000 3amau ¢ orBeTamu 110 MareMaTtuke . Bee 3agaun gactu 1/U.B.
Smenko,J]1.O.Pocnoa u ap.; nox pea. A.JI. Cemenona,l.B. fmenko-M.,
N3natenbcTBO « DK3amen» , uzaarenbctso MIIHMO, 2014

NuTepHeT pecypcesl AJ1s noarorosku k 'MA

denepanbHbI HHCTUTYT Heaaroruyeckux umepenuit (OUITN) - www.fipi.ru

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