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IHHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamma kpyxka «llogroroska k OI'D o maremaTuke» JUIst 9 Kilacca COCTaBJIeHA HA OCHOBe
JIOKYMEHTOB:

v ®enepanbubiii 3ak0H 0T 29 nmekabps 2012 roma Ne 273-®3 «O6 obpasoBanuu B Poccuiickoii
denepanuny;

v" Tlpuka3 MunucrepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparmu ot 17 nexabps 2010 r. Ne 1897
«O0 yTtBepxkaeHuu (eaepaabHOro rocyAapcTBEHHOr0 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOI'O OOIIEro
oOpaszoBaHus» (B penakuuu npukaza MunoOpuayku Poccun ot 31 nexadps 2015 r. Ne 1577);

v’ TIpuka3 MunucrepctBa oOpazoBanus OpenOyprekoii o6mactu Ne01-21\1170 or 15.07.2021 r «O
(dbopMHpOBaHNUN YUEOHBIX IJIAHOB M KOPPEKTHPOBKE OCHOBHBIX 00pa30BaTEIbHBIX MTPOrPaAMM»

v/ OcHoBHas 00pa3oBarelnbHas IMPOrpaMMa OCHOBHOro oOmiero ob6pasosanus MBOY «llerpoBckas
OCHOBHas 0011e00pa3oBaTeIbHas KO

v' TIporpamma Bociiutanus MBOY «Ilerposckas OOIL»

v' PaGouas mporpamma SIkosieBoit Hataneu HukonmaeBHbI, yduuTesdss MATEMaTHKH BBICIICH KaTErOpUH
I'BOY OOII c. Kpacnosipuxa Yenno-Bepmmnckuii paiton Camapckoit oobnactu, 2020 r

V' Yuebuspiii wian MBOY «Ilerposckast OOIL» Ha 2024-2025 yueOHBIi roj

JlanHasi mporpaMMa KpyKKa [0 MaTeMaTUKe IIpelHa3HayeHa JUIsl oOydarommxcs 9-x KiaccoB
o01ieo0pa3oBaTeIbHBIX YUpEXKIEeHUH U paccuuTaHa Ha 34 yaca. OHa mpeaHa3HaueHa IS MOBBIIICHUS
3G GEKTUBHOCTH MOATOTOBKH OOyJarommxcs 9 kiacca K OCHOBHOMY T'OCYJAapCTBEHHOMY JK3aMEHY IO
MaTeMaTHKe 3a Kypc OCHOBHOM IIKOJIbI M MPEAYCMATPUBAET UX MOATOTOBKY K JaibHeHIeMy 00y4eHHIO B
CpeaHeN LIKOJIE.

[IporpamMma kpyxka coderaercs ¢ J00biM YMK, pekoMeHIOBaHHBIM K HCIONb30BAaHUIO B
00pa3oBaTeNbHOM IIpOIECcCe, COrJlacoBaHa C TPeOOBAaHUSMH TOCYAApCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa U COJACPKAHUEM OCHOBHBIX ITPOrpaMM Kypca MaTeMaTUKH OCHOBHOM IIKOJIBI.

[TporpaMmoii MIKOJFHOTO Kypca MaTeMaTHKH HE MPEAYCMOTPEHBI 000OIICHWE M CHCTeMaTH3aIus
3HaHUI MO pa3IMyYHBIM pazfelsiaM, MMOJyYEeHHbIX yJalllMMHUCS 3a Bech nepuoja oOyueHus ¢ 5 mo 9 kiacc.
Maremaruueckuii kpyxkok «llogroroBka k OI'D mo MaremaTtwke» IO3BOJIUT CUCTEMATHU3UPOBATH U
YIIIyOUTB 3HaHUS y4yallluxcs 10 Pa3IudHbIM pa3zenaM Kypca MaTeMaTUKH OCHOBHOM IIKOJIBI (apr(MeTHKeE,
anredpe, CTaTUCTUKE U TEOPUU BEPOSTHOCTEH, reoMeTpun). B 1aHHOM Kypce Takyke paccMaTpuBaroTCA
HEeCTaHJapTHBIE 33aJJaHNs, BBIXOASIINE 32 PAMKH IIKOJIBHOM MporpaMMsl (rpauku ¢ MOAYJIEM, KYCOYHO-
3aJlaHHble (DYHKIUU, pElIeHNEe HECTAaHJAPTHHIX YPaBHEHUI U HEPABEHCTB U JIp.). 3HaHKE 3TOr0 MaTepuaa
U YMEHHE eT0 NPUMEHSTh B IPAKTUYECKOH JesITeIbHOCTH MO3BOJIMT IIKOJIbHUKAM pelllaTh pa3HOoOpa3HbIe
3aJ1a4M pa3InYHON CIOXKHOCTU U MOATOTOBUTHCS K YCIIEHIHOM cjaue SK3aMeHa B HOBOUM (popMe UTOTrOBOU
aTTeCTallUu.

Kaxnoe 3ansTre, a Takke BCe OHU B 11€JI0OM HAINpPaBJIEHbI HA TO, YTOOBI pa3BUTh MHTEPEC HIKOJIBHUKOB
K IPEJMETY, TO3HAKOMHTb UX C HOBBIMM UJI€IMU U METOJIaMHU, PAaCIIUPUTB Npe/icTaBlIeHHe 00 U3y4aeMoM
B OCHOBHOM KypcC€ Marepuaie, a IIiaBHOe, paCCMOTPETh UHTEPECHBIE 3a1a4H.

OTOT Kypc MpeanaraeT yJamuMcsi 3HaKOMCTBO ¢ MaTeMaTHKOW Kak ¢ OOILEKYJIbTYpHOH LIEHHOCTbIO,
BbIPaOOTKOW MOHMMAaHUSI UMM TOTO, YTO MaTeMaTHKa SIBJISIETCS MHCTPYMEHTOM IO3HAHHUS OKPYKaOIEro
MHpa U caMoro ceosl.

Ecnim B W3ydeHMHM @peAMETOB €CTECTBEHHOHAYYHOIO IMKJIA OYEHb BAaXXHOE MECTO 3aHMMAeET
HKCHEPUMEHT U MMEHHO B IpOIECcCe SKCIEPUMEHTa M OOCYKIEHMS €ro OpraHu3ald U pe3yabTaToB
(hopMHUPYIOTCA U Pa3BUBAIOTCS MHTEPECHl yUEHUKA K JAHHOMY IIPEIMETY, TO B MaTEMaTHKE 3KBUBAJICHTOM
SKCHEpUMEHTA sIBJIsieTCs penieHne 3a1a4. CoOCTBEHHO BECh Kypc MaTeMaTHKH MOKET OBITh IMOCTPOEH H,
Kak IIPaBUJIO, CTPOUTCS HA PELIEHUH PA3IMYHBIX 10 CTEIIEHH BaXKHOCTU U TPYJHOCTH 3a7ad.

Ilesib 3aHATHIL: cHCTEMAaTU3aLUs 3HAHUI U CIOCOOOB AEATEIBHOCTH YYaIIMXCs IO MaTeMaTHKe 3a Kype
OCHOBHOM IIKOJIBI, TOArOTOBKA OOyyarommxcst 9 kjacca K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
MatemaTuke. YcnemHas cnpada OI'D, mepexon B 10 kiacc mo BbeiOpaHHOMY npoduio (mpu
HEOOXOJUMOCTH).

3agaum KpyKKa:




- ooyuarwwue: (hopmuposanue noznasamenvrovix u aocuyveckux YYJI)

v' ®opmupoBanue "Gaspl 3HaHMI" 1O anreOpe, F€OMETPUU U pealbHOM MaTeMaTHKE, IO3BOJISIOIIEH
OeCIpersATCTBEHHO OIEPUPOBATh MATEMAaTHUECKUM MAaTepPHajIOM BHE 3aBHCUMOCTH OT CII0OCO0A MPOBEPKH
3HaHUM.

v Hayuurth npaBWIbHOM HHTEPIPETAUH CIIOPHBIX (POPMYITUPOBOK 3aaHHIA.

v' Pa3BUTh HABBIKU PEIICHUS TECTOB.

v Hayuuts MakcUMaIIbHO 3P (HEKTUBHO pactpeiesisiTh BpEMsi, OTBEICHHOE HA BBITIOJHEHNE 3a/IaHUS.

v' TloaroroButs K ycnemnoi caaue OI'D 1o MaTeMaTHKe.

- pazeusarugue: (popmuposanue pecynramuenvix YY/[)

v YMeHue CTaBUTh Tepes co0oil 1eNb — meienoiaranue, Kak moCTaHOBKY y4eOHOM 3a/1au Ha OCHOBE
COOTHECEHHUSI TOT0, YTO y>KE€ U3BECTHO M YCBOCHO yYaIllUMCS, U TOTO, UTO €111€ HEU3BECTHO;

v' TnanupoBarh CBOKO paboTy - MJIAHHPOBAHUE — ONPEIETIEHHE TTOCIIEA0BATEILHOCTH POMEKYTOUHBIX
L[eJIel ¢ y4ETOM KOHEYHOI'0 Pe3ysIbTaTa; COCTABICHUE IJIaHA U TIOCIIE0BATEIIbHOCTH IEHCTBUM;

v KonrpoJb B popMe cimdeHus crocoba JEHCTBUS M €ro pe3ysibTata ¢ 3aJaHHbIM STaJOHOM C LETbI0
OOHapyKEHHsI OTKJIIOHEHUH B OTIMYUI OT TaJIOHA;

v OueHKa - BbIJIEJIEHUE M OCO3HAHKME YYaIMMCSI TOTO, YTO YK€ YCBOEHO U UTO €IIIE MOJIEKHUT YCBOCHHMIO,
OCO3HaHHE KayeCcTBa U YPOBHS YCBOCHMUS;

- gocnumamenvuwle: (popmuposanue KOMMYHUKAMUBHBIX U TUYHOCMHBIX Y Y]])

v ®opMHUPOBaTh YMEHHE CITYIIATh M BCTYIIATh B JHAJIOT;

v BoCIUTHIBATH OTBETCTBEHHOCTD M AKKYPaTHOCTH;

v Y4acTBOBaTh B KOJUIEKTHBHOM OOCYK/ICHUM, IIPH 3TOM YYUTHCS YMEHUIO OCO3HAHHO W MPOU3BOJIBHO
CTPOUTH PEYEBOE BHICKA3bIBAHUE B YCTHOM U MUCHMEHHOHU (hopMme;

v' CMbBIC/I000pPa30BaAHME T. €. YCTAHOBJIEHHIO YUAIMMUCS CBI3U MEK/Y LIEIBI0 YUEOHOM AeATENBHOCTH 1
€€ MOTHBOM, IPYTUMU CIIOBAMH, MEXIY PE3yIbTaTOM-TIPOAYKTOM YUECHHUS, TOOYKIAIOIINM JESTEbHOCTD,
U TEM, paJiid 4Yero OHA OCYILLECTBISETCS, CAMOOPTraHU3alHsl.

Metoasbl u popMbl 00yUeHUS
Mertoabl u hopMbl 00yUeHHS OTPEACTSAIOTCS TPEOOBAHUSAMHI OOYYEHUS, C YYETOM WHAWBHUIYaIbHBIX U
BO3PACTHBIX OCOOEHHOCTEH yJaluxcs, pa3BUTHS U CaMOPa3BUTHI JIUYHOCTH. B CBSA3M C 3TUM OCHOBHBIE
MIPUOPHUTETHI METOAMKHN U3YyUEHHUsS Kypca:

v' 00yd4eH#He Yepe3 OIBIT U COTPYAHHYECTBO;

v/ yder WHIUBUIYAIBHBIX OCOOEHHOCTEHM M OTPEOHOCTEH yUanuxcs;

v/ MHTEPaKTUBHOCTH (paboTa B MAallbIX TPYIIaxX, POJEBBIC WIPbI, TPEHHHTH, BHE 3aHATHH - METOJ
IIPOEKTOB);

v/ IMYHOCTHO - JIEATEILHOCTHBIN U CYOBEKT — CYOBhEKTHBHBIN MOAX0/1 (00JIbllce BHUMAHHE K JINYHOCTH
yUallerocsi, a He LeJIIM Y4YUTeNsl, paBHONPABHOE UX B3aUMOJECHUCTBUE).

Jlnist pa®oThI ¢ ydaruMucsi, 6e3yciIoBHO, TPUMEHUMBI Takue (GOpMbl pabOThI, KaK JIEKLUSA U CEMUHAp.
[ToMuMO 3TUX TpaJUIIMOHHBIX (POPM PEKOMEHIYETCS HUCIOJIb30BAaTh TAK)KE JUCKYCCHH, BBICTYIIEHUS C
JOKJIaJaMH, COAEpXKAIUMU OTYET O BBINOJHEHUM WHJIMBHUIYaJIbHOTO WM TPYIIIOBOIO JIOMAIIHErO
3aJlaHusl WIM C COJOKJIaJaMH, JONOJHSIOUMMH JIEKIHIO y4yuTensd. Bo3MOXHBI pa3inuuHble (OpMBI
TBOPYECKOH paboThI yUalIUXCsl, KaK HaIPUMED, «3alIUTa PEIICHUsN», OTUET 10 pe3ybTaTaM «IIOUCKOBOM»
paboThl Ha 0Opa3oBaTeNbHBIX caiiTax B MIHTepHeTe 1o yka3aHHOU Teme. TakuM o0pa3oM, JaHHBIN Kypc He
HCKJIIOYAET BO3MOXKHOCTH MPOEKTHON AEATEIbHOCTH Yy4YalllUXCsl BO BHEYypOuHOe Bpems. Mtorom takoi
NESATETLHOCTH MOTYT OBITh TBOPUYECKHE PAOOTHI.

[Ipennaraemslii Kypc sIBJSIETCS Pa3BUTHEM CHCTEMBI paHee MPUOOPETEHHBIX TPOTPAMMHBIX 3HAHUH,
€ro Leib - Co3JaTh IEJIOCTHOE MPEACTaBICHHE O TEME U 3HAUUTENbHO PAaCIIMPUTh CHEKTp 3ajad,
ITOCWJIBHBIX JUIs yuanuxcs. Bece cBoiicTBa, BXOAAIIME B KYPC, M X JJOKa3aTEJIbCTBA HE BBI3OBYT TPYIHOCTH
y ydamuxcsi, T.K. HE coepxkaT IPOMO3AKUX BBIKIAJ0K, a KaX/10€ MpeAblayllee TOTOBUT MOCIeIyIolIee.
[Tpu HampaBsAIOLIEH POJIM YUUTEIS IKOJIBHUKNA MOTYT CAMOCTOSITENTEHO CPOPMYIIMPOBATH HOBBIE [Tl HUX
CBOMCTBa M Ja)ke J0Ka3aThb UX. Bce NOMKHO pacronaraTh K CaMOCTOSTEIbHOMY IOUCKY M TOBBIIIATH
UHTEpPEC K M3Yy4eHHIO npenmMera. [IpeacraBiss ydamumcsk BO3MOXHOCTb OCMBICIUTH CBOMCTBA M X
JI0Ka3aTeNIbCTBA, YUUTEINIb Pa3BUBAET T€OMETPUUYECKYIO HHTYHUIINIO, 0€3 KOTOPOIl HEMBICIIMMO TBOPYECTBO.

Takum oOpa3oM, mporpamma NpUMEHHUMA JUISl PAa3JIMYHBIX TPYIIN IIKOJIBHUKOB, B TOM 4HCIE, HE



UMEIOIINX XOPOIIeH MOATOTOBKU. B 3TOM ciiydae, yuuTeslb MOXKET Cy3UTh TpeOOBaHUS U MPEJIOKUTH B
KayecTBe JOMAIIHUX 3aJJaHUi CO3/1aHue TBOPUECKUX PabOT, MIPU 3TOM Y JIeTeH pa3BUBAETCS UHTYUTHBHO-
aCCOLIMAaTUBHOE MBIIIIJIEHUE, YTO HECOMHEHHO, IIOMOXET UM IIPH BBINIOJIHEHUU 3aaanuil OI'D.

OcHoBHast (yHKIMS Y4MTENsl B JAHHOM Kypc€ COCTOMT B «CONPOBOXKJEHHM» YYalllerocsi B €ro
[I03HABATEJIbHOM EATEIbHOCTH, KOPPEKIIUHU pPaHEE MMOIYUEHHBIX 3HAHUI.



IINTAHUPYEMBIE PE3YJIBTATBI KPY/KKA «(IIOAI'OTOBKA K OI'D 11O MATEMATHUKE»

Maremartuka. Aareopa. I'eomerpus.

Harypaabnblie yncaa. [I[podu. PannonajibHbie yncia

BbInyCKHUK Hay4uTCS:

* IOHUMATh OCOOCHHOCTHU JECATUYHON CUCTEMBI CUUCIICHUS;

* OIIEpUPOBATH NOHATUSAMM, CBA3aHHBIMU C JIETUMOCTBIO HATYypaJIbHBIX YUCEI;

* BBIpA)KaTh YMCJIa B 9KBUBAICHTHBIX (hopMax, BBIOMpasi HanOo1ee MOIXOASAIIYIO B 3aBUCIMOCTH OT
KOHKPETHOW CUTYyalluH;

* CpaBHUBATh U YIOPSAA0YUBATh PALIMOHAIbHBIE YUCIIA;

* BBIIOJIHAThH BBIYMCICHHS C PAllMOHAIBHBIMU YHCIIAMH, COYETasl YCTHbIE U IMCbMEHHbIE PUEMBI
BBIUYHCIIEHUH, IPUMEHEHUE KAJIBKYIISTOPA;

* UCIOJIb30BATh IOHATHS U YMEHUSI, CBA3aHHBIE C IPOIIOPIHOHAIBHOCTBIO BEJINYMH, IIPOLIEHTAMHU, B X0J1€
pellIeHns MaTEMaTUYECKUX 3a/1a4 U 3aja4 U3 CMEXHBIX IIPEAMETOB, BBIIIOJIIHATH HECIOKHbBIE
IIPAKTUYECKHE PACUETHI.

Buinycknux nonyuum 8o3modicHocms.:

* NO3HAKOMUMBCSA C NOZUYUOHHBIMU CUCIEMAMU CYUCTEHUSI C OCHOBAHUAMU, OMAuYHbIMU om 10);

* y2nyoumo u pazeums npeocmasieHus 0 HamypaibHblX YUCIAX U CEOUCMEAX OeTUMOCU,

* HAYYUMbCA UCNONb308AMb NPUEMBL, PAYUOHATUSUPYIOWUE BIYUCTEHUS, NPUODPECTU NPUBLIUKY
KOHMPOIUPOBAMb GbIUUCTICHUS, 8bIOUPASI NOOX0OAWULL OJIs1 CUMYAYUU CROCOO0.

JlelicTBUTEILHbIE YHCJIA

BbInyCcKHUK HAYyYUTCS !

* UCIOJIb30BATh HaYaJIbHBIE IPEACTABICHUS O MHOXKECTBE AEUCTBUTEIbHBIX YHCE,

* OIIEpPUPOBAThH MMOHATHEM KBaJAPATHOTO KOPHS, IPUMEHSTH €TO B BHIYMCICHUSX.

Buinycknux nonyuum 6o3mooicnocms:

* pazeumsv npeoCcmagieHue 0 YUcie U YUCI08blX CUCMEMAX OM HAMYPATbHbIX 00 0eUCHEUMENbHBIX YUCEl,
0 pOnU BbIYUCTIEHUL 8 NPAKMUKE;

* pazeumau u y2nyoums 3HAHUs O OeCAMUYHOU 3aNUCU OetCMEUMENbHBIX Yucel (hepuoouyeckue u
Henepuooudeckue opoou,).

N3mepenus, npudauKeHust, OLeHKH

BbINyCKHUK HAYyYUTCSL:

* HCII0JIB30BATh B XO/JI€ PELICHUS 3a/1a4 3JIEMEHTApHBIE [IPEICTABICHMS, CBSI3aHHBIE C TPUOIMKEHHBIMU
3HAUEHUSAMU BEJIMYUH.

Buinycknux nonyuum 6o3mosicHocms.:

* NOHAMb, YMO YUCTI08ble OAHHbLE, KOMOPbLE UCNONB3VIOMCA OISl XAPAKMEPUCTUKU 00bEKMOo8
OKPYIHCaouje2o Mupa, A6AAI0MCs NPeUMyujecCmeenHo NPUOIUNCEHHLIMU, YMO NO 3ANUCU NPUOTUICEHHBIX
3HAYEHUL, COOePAHCAUUXCSL 8 UHPOPMAYUOHHBIX UCTNOYHUKAX, MOICHO CYOUNMD O NOZPEUHOCTU
NPUOIUIHCEHUSL,

* NOHAMb, YMO NOSPEUWHOCIb PEe3YIbIMAmMa GbIYUCTEHUL OONIHCHA ObIMb COUZMEPUMA C NOSPEUHOCTNBIO
UCXOOHBIX OAHHDIX.

Auaredpanyeckne BbIpaKeHHA

BhInyCcKHUK HAYUUTCS:

* OTIEPUPOBATH MOHATUSAMH «TOXXJIECTBO», «TOKIAECTBEHHOE MpeoOpa3oBaHuey, pelaTh 3a/1a4H,
cojJieprkarire OyKkBeHHbIE JaHHbIE; padoTaTh ¢ hopMyliaMu;

* BBIMOJIHATH MPeo0pa30BaHMs BEIPAKEHUHN, COIEPIKAIINX CTEIICHHU C LIETIBIMH ITOKa3aTeNsIMU 1
KBaJIpaTHbIE KOPHU;

* BBIMOJIHATH TOXK/IECTBEHHbIE TPe0Opa30BaHuUs pallMOHAIBHBIX BBIPAKEHUN HAa OCHOBE MpaBWII JeHCTBUI
HaJl MHOTOWJIEHAMU U alnre0panyecKuMu ApoOsIMH;

* BBIIIOJIHATH PA3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIH.

Buinycknuk nonyuum 603MoHuCHOCHb HAYYUMbCAL:

* 8LINONHAMb MHO20WA208blE NPE0OPA308AHUSA PAYUOHATLHBIX 8bIPANCEHUL, NPUMEHSS WUPOKULL HAOOD




Cnocobo8 u nPueémos;

* NPUMEHAMb MOHCOeCmBeHHble NPeoOPa308anUs 0 peueHus 3a0ay U3 pasiudHblX pa3oenos Kypca
(hanpumep, 07151 HAXOHCOEHUSI HAUDONILULE2O/HAUMEHBLULE20 3HAUCHUSL BLIPANCEHUS).

YpaBHeHust

BruIyCKHHUK HAy4duTCS:

* pemaTh OCHOBHBIE BH/IbI PALIMOHAJIBHBIX YPABHEHUN C OJTHOM IEPEMEHHOM, CUCTEMBI IBYX YPaBHEHHUU C
JBYMSI IEPEMEHHBIMU;

* IOHUMAaTh YPaBHEHUE KaK BaKHEUIIYI0 MAaTEMAaTUYECKYO MOJENb JIJIsl OITMCAHUS U U3YYEHUs
pa3HO00Opa3HbIX peabHBIX CUTYAIHi, PEIIaTh TEKCTOBBIC 33/1a4H alIreOpaniecKuM METOI0M;

* IPUMEHSATH rpapuuecKue MpeICTaBIeHUs ISl UCCIIeI0BaHUsl YPaBHEHUH, HCCIIE0OBAHUS U PELICHUS
CUCTEM ypaBHEHHH C IByMsl IEPEMEHHBIMHU.

Buinycknux nonyuum 6o3mooicnocms.

* 0671a0emb CneYUuaIbHbIMU NPUEMAMU PEeULeHUs YPAGHEHUU U CUCEM YPAGHEHULL, Y8EePEeHHO NPUMEHSMb
annapam ypasHeHuii 0Jis peuleHus pazHooopasHbIX 3a0ad U3 MAMeMamuKu, CMeXCHbIX NpeoMemos,
NPAKMUKU;

* npuMeHAmb epaghuyecKue npedcmasieHus 07 UCC1e008aHUs YPABHEHU, CUcmeM YPAaeHeHuUll,
codepacawux OyKeeHHbie KOIDPuyueHmol.

HepagencrBa

BoinyckHHK Hay4uTCS:

* IOHUMATh U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIE C OTHOILIEHEM HEPaBEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

* peuaTh JIMHEIHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHUCTEMBbI; pellaTh KBalpaTHbIE HEPABEHCTBA
C OTopoii Ha rpaduuecKre MPeCTABICHNUS;

* IPUMEHSTH annapar HEPABEHCTB IS PEILICHUs 3a7a4 U3 Pa3IMYHbIX pa3/iesoB Kypca.

Buinycknux nonyuum 603mMocHOCb HAVYUMbBCA:

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCME, Y8EPEHHO NPUMEHAMb annapam Hepagencme
0J15 pewteHus pazHooOpa3HbIX MAMEMAMUYECKUX 3a0ay U 3a0a4 U3 CMENCHbIX NPeOMenos, NPAKMUKU,

* npuMeHAmb epaghuuecKkue npedcmasieHus 0 UCC1e008aHUs HEPABEHCME, CUCTNEM HEPABEHCMS,
cooeparcawux OykeenHvie Kodghuyuenmeol.

OcHoBHbIe OHATHSA. YHCI0BBIC PYHKIIUH

BrinyCKHHK Hay4uTCS:

* IOHUMATh U UCIMIONB30BaTh (DYHKIIMOHATLHBIEC TIOHITUS U S3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HaueHus );

* CTPOUTH TpadUKH PTIEMEHTAPHBIX (PYHKIIMIL; UCCIEeI0BAaTh CBOMCTBA YUCIOBBIX (PYHKIIMI HA OCHOBE
M3y4YeHUs MOBEJICHUS UX TPa(UKOB;

* MOHUMAaTh (PYHKIIHMIO KaK BaXHEHUIIIYI0 MATEMAaTUYECKYIO MOJIEINb JUISl OMUCAHMSI IPOLIECCOB U SIBICHUN
OKPY’KaIOIIET0 MUPA, TPUMEHATH (PYHKITMOHAIBHBIN S3BIK /IS OMTUCAHUS U UCCIICIOBAHUS 3aBUCUMOCTEM
MeX1y GU3NYECKUMU BEITMUYUHAMH.

Buinycknux nonyuum 603mMocHOCHb HAVYUMbCAL:

* NPOBOOUMb UCCIEO08AHUS, CEA3AHHbBIE C U3VUEHUEM CEOUCE (YHKYUL, 8 MOM YUCTIe C UCNONb308AHUEM
KOMNnblomepa, Ha 0CHO8e 2pahuKo8 U3yueHHbIX QYHKYULL cmpoums dosee clodichvle 2paguku (KycouHo-
3a0anHble, C «BLIKOIOMBIMUY MOYKAMU U M. N.);

* UCNONBL308AMb YHKYUOHANbHBIE NPEOCABIIEHUs U CBOLICMEA PYHKYULL OJis peuleHUs MamemMamuieckux
3a0au4 u3 pasnuuHbIX pazoenos Kypca.

YucnoBble nocj1e10BaTeIbHOCTH

BoinyckHHK HayduTCs:

* IOHUMATh U UCIIOJIb30BaTh SA3bIK MOCIIE0BATEILHOCTEN (TEPMUHBI, CAMBOJIHUYECKHE 0003HAUEHUS);

* IPUMEHSATH (POPMYIIBI, CBA3aHHBIE C ApUPMETHUECKON 1 T€OMETPUIECKON IPOrpeccueil, u anmnapar,
c(OpMUPOBAHHBIN NPU U3YUEHUU JAPYTUX PaA3JENIOB Kypca, K PEICHUIO 3a/1a4, B TOM YHCJI€ C KOHTEKCTOM
13 peajgbHOM )KU3HU.

Buoinycknuk nonyyum 603mMoiCHOCHb HAYYUMbCAL

* peuiams KOMOUHUPOBAHHbIE 3A0AYU C NPUMEHEHUEM OPMYIL N-20 UNeHA U CYMMbl NEPBbIX N YLeHO8




apugmemuyeckou u 2eomMempuieckol npozpeccuul, NPUMeHsIs npu SMOM annapam ypasHeHull u
Hepagencma,

* NOHUMAMb APUPDMEMULECKYIO U 2eOMEeMPUYECKYIO NPOSPECCUI0 KaK QYHKYUU HAmypaibHO20
apeymenma, ceA3vl8ams apu@mMemuieckyio npoepeccuro ¢ IUHetHbIM POCMOM, 2e0MeMPU4ecKyio — C
9KCNOHEHYUAbHBIM POCHIOM.

Onucare/ibHAsA CTATHCTHKA

BEINYCKHUK HAYIUTCSI MCIIOJIB30BATh MPOCTEHIIINE CIIOCOOBI MPEICTABICHUS U aHAIN3a CTATUCTHYECKUX
JTAHHBIX.

Buinycknux nonyuum 603moxcnocms npuobpecmu nepeoHauaIbHbill ONbIM OPeaHu3ayuy coopa OaHHbIX
npu nPosedeHuUU onpoca 0OUWEeCmMBeHHO20 MHEHUs, OCYWEeCMEIIAMb UX AHANU3, NPEeOCABIISAMb
pe3yivmamol onpoca 6 8uoe maoauysl, OUAPaAMMbI.

Cuayuyaiinbie cOOBITHSI M BEPOSITHOCTD

BhilyCKHHUK HAyYUTCS HAXOAUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTH CIIy4allHOTO COOBITHSI.
Buinycknux nonyuum 603mosicHocms npuobpecmu Onvlm npoeodeHuUs: CyUatiHblX IKCHEPUMEHMO8, 8 MOM
yucie ¢ NOMOWbI0 KOMNbIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEMAYUL UX Pe3yIbmamos.
KomOunaropuka

BEBINYyCKHUK HAYIUTCSI periaTh KOMOMHATOPHBIE 337291 Ha HAXOXK/ICHUE YUCIIa 00BEKTOB WIIH
KOMOWHAIIUH.

Buinycknux nonyuum 803mMoicHOCMb HAYYUMBCS HEKOMOPBIM CREYUATbHBIM NPUEMAM PEeUeHUs
KOMOUHAMOPHBIX 3A0aH.

Harasignasi reomerpust

BhInyCKHUK HAYIUTCS:

* pacrio3HaBaTh Ha YepTEkKaX, PUCYHKAX, MOJIEIISIX U B OKPYXKAIOIIEM MUPE TIOCKHE U
MIPOCTPAHCTBEHHBIE T€OMETPUUECKHE (PUTYPHI;

* pacrio3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIBLHOTO MapajUieenumnesa, MpaBuIbHON TUPaMUIbL,
IWIMH]IpA U KOHYCa;

* CTPOUTH Pa3BEPTKU KyOa U MPSMOYTOJILHOTO MapajuIeeuIe/1a;

* OIPENENSTh 10 IMHEHHBIM pa3MepaM pa3BEPTKU PUTYPHI TMHEHHBIE pa3Mepbl caMoil GUTYPHI U
Hao0opoT;

* BBIYHCIISATH 00BEM MPSMOYTOJIBHOTO MapalljieNienumnea.

Buinycknux nonyuum 6osmosicHocms.:

* HAYYUMbCS BLIYUCTAMb 00BEMBI NPOCMPAHCIBEHHBIX 2e0MEMPULECKUX PUSYD, COCMABNIEHHbIX U3
NPAMOY20]IbHbIX NAPALLENENUNe008s;

* Yenyoums u pazsums npeocmasieHus 0 NPOCMpPAHCIMEEHHBIX 2eOMEeMPULECKUX Pueypax,

* HAYYUMbCS NPUMEHAMb NOHAMUE PA36EPMKU 015 8bINOIHEHUSI NPAKMUYECKUX PACYEMO8.
I'eomeTpuyeckue puUrypsl

BrinyCKHHK Hay4uTCS:

* I0JIb30BAThCS SI3BIKOM T'€OMETPHUH ISl ONUCAHUS PEIMETOB OKPYKAIOIIETO MUPA U UX B3AUMHOTO
PacroIoXKeHUS;

* pacro3HaBaTh U U300paxaTh Ha YepTekax U PUCYHKaX reoMeTpuueckre GUrypsl U uX KOHQUTYpALIUH;
* HAXOJUTh 3HAYEHUS JUTMH JIMHEWHBIX 3JIEMEHTOB (PUTYP ¥ UX OTHOIICHHS, TPATYCHYIO Mepy yIJioB OT 0°
1o 180°, mpuMeHss onpeieNieH s, CBOMCTBA U MPU3HAKU (PUTYP U MX AJIIEMEHTOB, OTHOILIECHUS (PUTYD
(paBeHCTBO, MOI00ME, CHMMETPHUH, TTOBOPOT, MapaUIeIbHBINA TIEPEHOC);

* ONEPUPOBATh C HAYAJIbHBIMU MOHITUSAMU TPUTOHOMETPUHU U BBITIOJIHATH 3JIEMEHTAPHBIE Ollepalluy HaJl
(GYHKIUSIMU YTIIOB;

* peliaTh 3aJa4u Ha J0Ka3aTelbCTBO, OMUPAsACh HA H3yUYEeHHBIC CBOMCTBA (PUTYp U OTHOIICHUN MEXTY
HUMH U TIPUMEHSISI H3YYCHHBIE METO/IBI JJOKA3aTeIbCTB;

* pelaTh HECJIOXHBIE 33J]a4l Ha IOCTPOCHUE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI TOCTPOEHUS C TOMOIIBIO
LHUPKYJIS ¥ JIMHENKU;

* pemaTh IpoCTerIIne TUIAHUMETPUUECKHUE 3a]]Ja4l B IPOCTPAHCTBE.

Buinycknuk nonyuum 603mMoxucHocmy:

* 0811a0emb Memooamu peueHus 3a0ay Ha 8bIYUCTIeHUs U OOKA3AMENbCIMEA. MeMOOOM O NPOMUBHO2O,




Memooom nooodus, Memooom nepebopa 8apuUarmMo8 U MemoOOM 2eOMempU4ecKux Mecm modex;

* npuobpecmu onvlm NPUMEHeHUs. AleedPauUecKo2o U MpPUSOHOMEMpPUYECKO20 annapama u uoetl
OBUIICEHUSL NPU PeULeHUU 2e0OMEMPUYECKUX 3a0at,

* 0611a0emb MPAOUYUOHHOU CXeMOU PeueHUsl 3a0a4 Ha NOCMPOeHUe ¢ NOMOWbIO YUPKYVISL U TUHEKU.!
aHanu3, nocmpoerue, OOKA3AmelbCmeo U UCCIe008aHue;

* HAYHUMbCSL peuams 3a0a4u Ha NOCMPOeHUue Memo0oM 2eOMEMPULECKo20 MeCma moyex 1 Memooom
noooobus;

* npuoOpecmu ONnblm UCCIEO08AHUSL CEOUCME NIAHUMEMPUYECKUX (PUSYP C NOMOULbIO KOMNbIOMEPHbIX
npozspamm,

* npuobpecmu onvim 6bINOJIHEHUS NPOEKMOo8 no memam «I eomempuueckue npeobpazoeanus Ha
nirockocmuy, «Ilocmpoenue ompeskos no ghopmyner.

H3mepeHne reoMeTpuYeCKUX BeJTUYMH

BruIyCKHHUK HAy4duUTCS:

* HCITOJIB30BAaTh CBOMCTBA M3MEPEHUS JUIHH, TUIOIIAJICH M YIJIOB IPH PEIICHUH 3a]1a4 Ha HAXO0XICHUE
JUTHHBI OTPE3Ka, [UIMHBI OKPY>KHOCTH, [UTMHBI TYT'H OKPY>KHOCTH, IPaIyCHON MEPBI yIJIa;

* BBIUMCIIATH TUIOMIA/INA TPEYTOJIbHUKOB, MPSIMOYTOJIbHUKOB, MapajlIeIOrPaMMOB, Tparelnii, KpyroB u
CEKTOPOB;

* BBIUUCIIATH JTMHY OKPYXXHOCTH, JUTUHY IYTH OKPYXHOCTH;

* BBIUMCIISATH JTHHBI IMHEWHBIX 3JICMEHTOB (DUTYP U MX YIJIbI, HCIIONIB3YS (DOPMYIIBI JUTHHBI OKPYKHOCTH
Y JITMHBI IyTH OKPYXHOCTH, (POPMYIIBI IUIoManeH Gpuryp;

* pemiaTh 3aJa4M Ha JOKA3aTeILCTBO C UCIIOJIb30BaHUEM (DOPMYJI JUTMHBI OKPY>KHOCTH U JJIUHBI TyTH
OKpYKHOCTH, (hopMyi utomaneit Gpuryp;

* pelaTh MPaKTHYCCKUE 33/1auH, CBSI3aHHBIC C HAXOXJICHUEM FCOMETPUUECKUX BETHUNH (MCIIOJIB3Ys IPU
HEO0OXOIMMOCTH CIIPABOYHUKHU U TEXHUYECKHE CPE/ICTBA).

Buinycknux noayuum 603mMoiCHOCHb HAYYUMbBCA:

* BLIUUCTIAMb NAOWAOU PUSYD, COCMABTIEHHBIX U3 08YX UL DONee NPIMOY20IbHUKOS, NAPATIENI0ZPAMMOB,
Mpey2oIbHUKO8, Kpyed U CeKmopa,

* BLIUUCTIAMb NAOWAOU MHO20Y2O0TIbHUKOG, UCNOb3YSI OMHOUWEHUS. PABHOBETUKOCIU U
PABHOCOCMABNIEHHOCTU,

* NPUMEHMb AN2eOPaUecKUl U MPUSOHOMEMPUUECKUT Annapam u uoeu O8UNCEHUsI NPU PEUeHUU 3a0ay
HA 8bIYUCTEHUE NI0WAOel MHO20Y20IbHUKOS.

Koopaunarsi

BBINYCKHHUK HAYYUTCS:

* BBIUUCIIATH JITTMHY OTpe3Ka [0 KOOPAMHATAM €r0 KOHIIOB; BBIYHCIISITh KOOPAUHATHI CEPEIUHBI OTPE3Ka;
* MCIIOJIH30BaTh KOOPAWHATHBIM METO/I IS H3YUEHHUSI CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Buinycknux noayuum 603moxucHOCb:

* 0671a0emb KOOPOUHAMHBIM MEeMOOOM peueHUs 3a0ay Ha 8bIYUCTIeHUS U OOKA3AMENbCMBA,

* npUOOPecmuU ONbIM UCHOIL30BAHUSL KOMNBIOMEPHBIX NPOSPAMM OISl AHANU3A YACMHBIX CLyYaes
B3AUMHO20 PACNONONCEHUSL OKPYICHOCIEN U NPIMBLX,

* npuobpecmu onvim GbINOIHEHUsSL NPOEKMO8 Ha memy «lIpumenenue KOOPOUHAMHO20 Memooa npu
peuteHuy 3a0ay Ha GbIYUCTIEHUST U OOKA3AMETbCIEA).




COJAEPKAHUE KPYXKKA «IIOAI'OTOBKA K OI'D ITO MATEMATHUKE»

Apudmernka
Hamypanvuwvie yuucna. Cmenenv ¢ HamypanibHbiM HOKA3AMeneM.
Payuonansusie uucna. Mooynv (abconiomnasn eenuuuna) uucia. CpagHeHue payuOHANIbHBIX YUCE.
Apugpmemuueckue deticmsus ¢ payuonanvHulmu yuciamu. Cmenens ¢ yenvim nokazameinem.
Yucnosvie vipadicenuss, nopsaooK Oeucmeull 6 HUX, UCNONb308aHUe CKOOOK. 3aKoHbl apupmemuyeckux
oelicmeutl. nepemecmumenbHblll, COYeMameibHblll, PACnpeoeTumebHblll.
[elictBurenbHbie uncia. KBaaparublid kopenb U3 yuciaa. KopeHnb tpetseli crenenu. [lonamue o Kophe
N-ou cmenenu u3 yucia.
JleicTBUTENbHBIC YHCIA KaK OCCKOHEUHBIC NeCATHUYHBIE NpoOu. CpaBHEHHE NCHCTBHTEIBHBIX YHCEN,
apudmeTryeckue AeUCTBUS HaJ HUMHU.
Oransl pa3BUTUS IPEICTABIECHUN O YUCIIE.
W3mepenusi, npubivxeHus, oueHku. Pa3zMepsl 00BEKTOB OKpYKAOIIEro HAac Mupa (OT 3JIeMEHTapHbIX
yacTull 10 BeeneHHoit), IIMTENbHOCTD ITPOLIECCOB B OKPYIKAIOILEM HAC MUPE.
[IpencraBieHne 3aBUCUMOCTH MEX/y BETUYMHAMHU B BUJIE (GOPMYIL.
Brinenenne MHOKUTENSE — CTETICHU JIECSITH B 3alUCH YUCIIA.

Aunredpa

Anzeopauueckue opoou. Apugpmemuueckue onepayuu Hao anzedpauveckumu Opoodamu. bykeenwnvie
8bIpAdICeHUs (BbIpAdCEeHUs ¢ nepemenHbiMu). Hucnosoe 3nauenue 6yKeeHHO20 vipadicenus. [Jlonycmumvle
3HAYeHUs. NepeMeHHbIX, 8X00AWUX 8 aleedpaudeckue gvipadcenus. Iloocmanoexka vlpasiceHuti 6Mecmo
nepemennvix. Pasencmeo 6ykeennvix evipasxcenui. Todxxcoecmeo, 00KA3AMENLCMEO  MOHCOECME.
IIpeobpazosanus evipasicenuii.

Ceoticmea cmeneneii ¢ yenvim nokazamenem. Muoeounenvi. Cnodgcenue, evluumanue, YMHONMCEHUE
MHO2041eH08. DOPMYIbL COKPAUEHHO20 YMHOICEHUS: KAOpam CyMmbl U K8AOpam pazHocmu, Kyo CyMMbl
u Ky0 pazHoctu. @opmyia pa3sHOCTH KBapaToB, (opMysa CyMMBI KyOOB M Pa3HOCTH KyOOB. Pasznodwcenue
MHO2oUNeHa Ha mHodcumenu. Keadpammuwiti mpexynen. BplieneHue MONHOTO KBajpaTa B KBaJpaTHOM
TpexuneHe. Teopema Buema. Pasnodcenue keadpamHo20 mpexuniena HaA JUHEHble MHOMCUMENU.
MHnozounenvl ¢ 00Hou nepemennou. Cmenensv MHozounena. Kopenv mnozounena.

Anrebpanyeckas n1po0b. Cokpaiienue apooeit. JlecTBust ¢ anredpandecKuMu Jpo0sMH.
ParnmonanbHble BbIpakeHUs M UX NpeoOpa3zoBaHus. CBoMCTBa KBaJpaTHBIX KOPHEH M MX NMPUMEHEHUE B
BBIUHCIICHUSIX.

Ypaseuenus u nepasencmea. Ypasuenue c oonoii nepemennoii. Kopenv ypasnenus. Jluneiinoe ypagnenue.
Keaopammnoe ypasnenue: ¢popmyna xopueii keadpamnozo ypasnenus, Pewenue payuonanvHulx ypasHenuii.
Ilpumepovl pewienus ypasHeHuil GblCUUUX CHeENneHell, Memoobl 3aMeHbl NePeMeHHOU, PAa3odCeHus Ha
MHOdCUmMENU.

VYpaBHEHME C ABYMsI IEPEMEHHBIMU; PEILICHUE YPAaBHEHHU C ABYMs IepeMeHHbIMU. CHcTeMa ypaBHEHM;
peienue cuctembl. CrcteMa IByX JTUHEHHBIX ypaBHEHUI C ABYMs IEPEMEHHBIMU; PEIIEHUE [TOICTAHOBKOM
U anreOpandyeckuM CIIOKEHHEM. YpaBHEHHE C HECKOJBKUMM IepeMeHHbIMH. IIpumepsl pemieHus
HEJMHENHBIX cucTeM. [IpuMepsl perenns ypaBHEHH B 1EJIBIX YK CIIax.

HepaseHcTBO € 01HOM ITepeMeHHO. Perenue HepaBeHcTBa. JIMHEHbIE HEPAaBEHCTBA C OJIHOM IIEPEMEHHOU
u ux cuctembl. KBagpatHble HepaBeHCTBa. [Ipumepul peuteris OpoOHO-TUHENIHbIX HePABEHCMS.

YucnoBble HEPAaBEHCTBA U UX CBOUCTBA. JJoKa3amenbCmeo 4uciosulx u aneeopauieckux Hepagencms.
Ilepexox ot cJioBecHO (GOPMYJHMPOBKH COOTHOLICHUH MEXK1Y BeJIHYHHAMH ajre0pamveckoi.
Pemenne TekCTOBBIX 32124 aJredpandecKum crnocodom.

YucioBble nociaenoBarebHOCTH. [loHATHE TOCTe10BaTENbHOCTH. ApudMeTHuecKast 1 reoMeTpruIecKast
nporpeccuu. @opmysisl 00IEro uieHa apupMeTHIecKor 1 FTeOMETPUIECKOI MPOrpecchii, CyMMBI ITEPBBIX
HECKOJIbKUX YICHOB apu(PMETHYECKON U TeOMETPUUYECKOM MPOrpeccuil.

Yucaossble pynkuum. [lonstue pynkuuu. Obnacts onpeaeneHus GpyHkuuu. CrnocoOsl 3a1aHus QyHKIHH.
I'paduk Gynkium, Bo3pactanue u yobiBanue GyHKIMH, HAHOOIbIIEe M HAMMEHBIIIEE 3HAUCHUS (QYHKIINH,
HYJIH (QYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA. UTeHHe rpaduKoB (PYHKIUI.



@DyHKIUN, OMUCHIBAIOIIME MPSAMYI0 U OOpaTHYIO IPOMOPIHOHAIBHYIO 3aBHCUMOCTH, UX TpaduKH.
Jluneiinas ¢yHKIUA, ee TpaduK, TeOMETpUUECKH CMBICT K03 dunuentoB. ['unepbona. Kpaaparnunas
¢bynkuus, ee rpaduk, mapabona. KoopaumHatel BepuIMHBI Mapaloiibl, OCh CUMMETpUH. CmeneHHvle
Qyukyuu ¢ HamypanroHviM nokasamenem, ux epaguxu. I'papuxu GyHKUMNA: KOPEeHb KBaJpaTHbIN, KOPEHb
KyOudeckwuii, Moynb. Micionp3oBanue rpadukoB GyHKINN A7 peIIeHUs] ypaBHEHUH U CHCTEM.
[Tpumepsl rpaguuecKkux 3aBUCUMOCTEHN, OTPAXKAIOIIMUX PealbHbIe MPOLECCHl: KonebaHue, oKa3aTeIbHbII
POCT; uuci06bie QyHKYUU, ONUCHLIBarOWUe SMu HPOYECcyl.

[TapannenbHplii nepeHoc rpaguKOB BJOIb OCEH KOOPAUHAT U CUMMEMPUs OMHOCUMENbHO OCell.
Koopaunarel. M300paXkeHne ynces TOUKaMu KOOPIAMHATHOM MpsiMOi. ['eoMeTpuyecKuii CMBICIT MOy
yucaa. YUMcIOBbIE NMPOMEXYTKU: MHTEpBAN, OTPE30K, Jyd. Popmyra paccmosHus medxtcoy moyKamu
KOOPOUHAMHOU NPAMOU.

JlexkapTOBbl KOOPAMHATHI HAa IUIOCKOCTH; KOOpAUHATHI TOUKU. Koopaunats! cepenunel otpeska. Popmyiia
paccTosIHUS MEXAY OBYMsS TOYKAMH IUIOCKOCTH. YpaBHEHHE MPSMOH, YriIoBOW K03(pduIMEeHT TpsMoi,
YCIIOBHE MAPAJUIETbHOCTH NPAMBIX. Y paBHEHHE OKPYXHOCTH C IEHTPOM B Hayaje KOOPJIUHAT U & 11000
3a0aHHOl mouKe.

I'paduueckass uHTEpIIpeTalusl YpaBHEHUH C JBYMS IEPEMEHHBIMU M HUX CHUCTEM, HEPABEHCTB C JIByMs
[IEPEMEHHBIMHU U UX CHCTEM.

I'eomerpus
HayanbHble NOHATHS U TeOPeMbl TeOMeTPHH.
Bo3HUKHOBEHHE F€OMETPUN U3 TPAKTUKU.
I'eomerpuueckue Gurypsl 1 Tena. PaBeHCTBO B reOMETpUH.
Touka, psiMast ¥ IIIOCKOCT.
[ToHsATHE O rEOMETPUYECKOM MECTE TOUEK.
Paccrosiue. Otpe3ok, ayd. Jlomanas.
VYrou. IIpsmoit yron. Octpble U Tynble yribl. BepTukanbHble 1 cMexHBIE YIUbl. buccekrpuca yria u ee
CBOMCTBA.
[TapannensHble U epecekarorecs npsimole. [lepnenuKkynsipHOCTs IpAMBIX. TeopeMsbl 0 HapaiaenabHOCTH
U MepHEHAUKYISIPHOCTH MPsIMbIX. CBOWCTBO CepeIMHHOTO MEPIEHINKYIIsIpa K 0Tpe3Ky. [leprnenaukynsp u
HaKJIOHHAs K MpsiMOH. MHOTOyronsHUKU. OKPYXHOCTb U KPYT.
TpeyroabHuk. [IpsMoyronbHble, OCTPOYrOJbHBIE, U TYNOYIOJbHBIE TPEYroJbHUKHU. BhicoTa, MeauaHa,
OuccekTpuca, cpenHss JMHUS TpeyrojbHHKa. PaBHOOeIpeHHBIE M PaBHOCTOPOHHUE TPEYroOJIbHUKH;
CBOMCTBA U MPU3HAKU PABHOOEIPEHHOIO TPEYTOJIbHUKA.
[Ipu3Haku paBeHCTBa TpeyrosbHUKOB. HepaBeHcTBO TpeyroinbHuka. CyMMa YIJIOB TpeyroJIbHUKA.
BHemurnue yriel TpeyrojabHUKa. 3aBUCUMOCTb MEKY BEJIMUYMHAM CTOPOH U YIJIOB TPEYTOJIbHUKA.
Teopema @aneca. [lonodue TpeyroabHIKOB; K03 dunment nogodus. [IpusHaku mogodus TpeyrobHUKOB.
Teopema IIudaropa. IlpusHaku paBeHCTBa MPSAMOYTOJIbHBIX TPEYroJbHUKOB. CHHYC, KOCUHYC, TaHT€HC,
KOTaHT'€HC OCTPOTO yIJIa NMPsIMOYTOJIbHOIO TPEYroJbHUKA U yrioB oT 0° no 180°; npuBenenue k octpomy
yriy. Pemienue npsiMoyroiabHbIX TpeyrobHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO. DOPMYIIbI,
CBS3BIBAIOIIME CHUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC OJHOT0 M TOro e yria. Teopema KOCHHYCOB U
TeopeMa CUHYCOB; IPUMEPHI UX IPUMEHEHHUS JIJIs1 BBIYMCIIEHUS 2JIEMEHTOB TPEYTOJIbHUKA.
3aMeuarenbHble TOUKH TPEYTOJIbHUKA: TOUKU MEPECeUEHUs] CePEIMHHBIX EPIEeHIUKYIPOB, OUCCEKTPHUC,
MeHaH.
YerwipexyroabHuk. [lapannenorpamMM, ero cBoiicTBa 1 nmpu3Haku. [IpaMOyroabHUK, KBagpaT, poMO, UX
CBOICTBa 1 mpu3HaKku. Tpanenus, cpeHss JUHUS Tpanelu; paBHOOEpEeHHas Tpaneuus.
MHoroyrojibHuKkH. Brinykinsle MHOroyronbHUkH. CymMma yIJIOB BBITYKJIOIO MHOTOYTOJIBHHKA.
Bnncannble v onricaHHble MHOTOYTOJIBHUKH. [IpaBuiibHbIE MHOTOYTOJIBHUKH.
OxkpyxHoctb u Kpyr. Llentp, pammyc, auamerp. [Jlyra, xopma. Cektop, cermeHT. LleHTpanbHBINH,
BIMCAaHHBIM YToJI; BeMYMHA BIMCAHHOTO yria. B3aumHoe pacronoxeHue npsMol U OKpYKHOCTH, 08)X
oxpyacnocmeti. KacarenbHas U ceKyllasi K OKpY>KHOCTH, PAaBEHCTBO KacaTeJIbHBIX, IPOBEJEHHBIX U3 OJJHOU
TOUKU. Mempuueckue cOOMHOUEHUS 8 OKPYIHCHOCHU. CEOUCMEA CEKYUUX, KACAMENbHBIX, XOPO.
OKpy>XKHOCTb, BHMCAHHAs B TPEYTOJIbHUK, U OKPY)KHOCTb, OITUCAHHAS OKOJIO TPEYToJIbHUKA. Briicanubie u



OIMCAHHBIEC YETBIPEXYTOJIbHUKU. Bnucannbvle u ONUCAHHbIE OKPYHCHOCMU NPABUNBHO20 MHO20Y20NbHUKA.
HN3mepeHue reomeTpudeckux BeJuduH. [[nuHa otpeska. J[irmHa jomMaHo#, IEpUMETP MHOTOYTOJIbHUKA.
PaccrosiHne oT TOYKM 10 NpsAMOM. PaccTosiHue Mexay napajuieabHbIMU NPAMBIMA. JUIMHA OKPYKHOCTH,
4HUCIIO T, JUIMHA Oyru. Benmnuuna yria. ['pagycHas Mepa yria, COOTBETCTBHE MEXIY BEIIMYMHOU yIia U
JUIMHOW yTY OKPY>KHOCTH.

[TonsaTue o muomanu miockux Guryp. PaBHococTaBieHHbIE U PaBHOBEIUKUE (PUTYPBI.

[Inomanpy npsMoyronpHuka. Ilnomanp mnapamnenorpamma, TpPEyroJibHMKa W Tpaneuuyd (OCHOBHBIE
¢bopmyibl). @opMyIbl, BEIpaXKaOLIME MJIOLIAlb TPEYTOJbHUKA: Yepe3 BE CTOPOHBI U YOl MEXy HUMU,
yepes nepumemp u paouyc 6NUCAHHOU OKpydcHocmu, ¢opmyna Iepona. I[Inowads yemvipexyzonvruka.
[Inomane Kpyra u mIomaas CEKTopa.

CBsi3p MEXy ILTOMIASMU TTOJOOHBIX QUTYD.

DJIeMeHTHI JIOTHKH, KOMOMHATOPHKH, CTATUCTHKH M TEOPHUH BepOSITHOCTeM
JoxkazaTeabcTBo. OnpeneneHus, A0Ka3aTeslbCTBa, aKCUOMBI U TEOPEMBbI; CIeACTBUs. Heobxooumvie u
oocmamounvie ycnosus. Kontpnpumep. Jloka3arenscTBo OT NpoTUBHOTO. [IpsiMas u oOpaTHast TEOPEMBI.
Ilonamue 06 akcuomamuxe u aKCUOMAMUUECKOM nocmpoenuu ceomempuu. Ilamoiii nocmynram Jexnuoa u
€20 UCMOPUAI.

MHoskecTBa 1 KOMOMHATOPUKA. MHodxcecmego. nemenm mHodxcecmea, noomuodicecmeo. Obveounenue u
nepeceuenue muodcecms. [Juazpammor Jinepa.

ITpumeps! pereHnst KOMOMHATOPHBIX 3a]1a4: Iepedop BapMaHTOB, IPABUIO YMHOXKEHHUS.
CrarucTuyeckue naHHble. [IperncraBienne MaHHBIX B BHAE TaOiuWI, nuarpamm, rpaduxos. CpenHue
pe3yabTaToB U3MepeHUi. [IoHsATHE O CTATUCTUYECKOM BBIBOJIE HA OCHOBE BBIOOPKH.

[ToHATHE M IPUMEPHI CTYYalHBIX COOBITHH.

BepositHocTh. YacToTa cOOBITHS, BEPOSTHOCTh. PABHOBO3MOXKHBIE COOBITHS U MOACYET UX BEPOSTHOCTH.
[IpencraBneHue 0 reOMETPUYECKOU BEPOATHOCTH.



TEMATHYECKOE INTAHUPOBAHHME KPY’KKA
«TOAT'OTOBKA K OI'D ITIO MATEMATUKE»

Ne Ha3zBanue (TemMbl) MOIYJIsA KoanyecTBO 4acoB
1. | Anrebpandeckue 3a1aHus 6a30BOT0 YPOBHS 13
2. | T'eomerpuueckue 3agaun 6a30BOT0 YPOBHS 6
3. | PeanpHas mareMaTuka 6
4. | 3ajaHus NOBBIIEHHOTO YPOBHS CII0)KHOCTH 6
5. | UtoroBoe 3ausitue 3
O01mee KOJIUYECTBO 4acoB | 34 4

Mooyne 1. Anceopauueckue 3a0anusn 0a306020 ypOGHA.

BBenenue: uenb 1 copepikanue Kpyxka 1o maremMatruke, GopMbl KOHTPoJis. OOBIKHOBEHHBIE U IECTHUHBIE
npobu. CranmapTHbiid BuI ynciia. OKpyrieHue U cpaBHeHUE yncell. bykBeHnHble BeipaxeHus. OO0nacTh
nonyctTuMbix 3HadeHui. @opmynbl. CreneHb ¢ menbiM HokazateneM. MuorouneHsl. [IpeoOpa3zoBanue
BbIpaXeHUH. Pa3nokeHne MHOTOWICHOB Ha MHOXUTenu. AureOpandeckue apobu. CoxparieHue
anrebpanveckux apoodeit. [IpeobpazoBanus parmoHanbHBIX BhIpakeHuil. KBagpatHueie kopau. JIuneiinbie
U KBajpaTHble ypaBHeHMs. Cucrtembl ypaBHeHUil. HepaBeHcTBa ¢ OAHON NEPEMEHHOM M CHCTEMBI
HepaBeHCTB. PenieHue KBajgpaTHbIX HepaBeHCTB. l[locienoBareiabHOCTH M mporpeccuu. PexkyppeHTHble
dbopmybl. 3a1aun, perraeMple ¢ TOMOIIBIO IIPOTPECCHIA.

Uucna Ha koopaAnHaTHOM NpsiMoil. [IpencraBienue peneHnii HEpaBEeHCTB U UX CUCTEM Ha KOOPJAMHATHOM
npsimoii. dyakimu u rpadukn. OcoOOEHHOCTH PACTIONOXKEHUS B KOOPAMHATHOW IJIOCKOCTU TpaduKOB
HEKOTOPBIX (PYHKIMI B 3aBUCHMOCTH OT 3HAUYECHUS MApaMeTPOB, BXOIAMIMUX B (Gopmynbl. 3aBUCUMOCTD
MEXy BEIIMYNHAMH.

Mooyas 2. I eomempuueckue 3a0auu_0a3068020 YPOGHA.
TpeyronbHHUKHM, 4YETHIPEXYTOJbHUKU. PaBEeHCTBO TpPEeYroibHUKOB, MoaoOue. DopMynbl IIOMIAIH.
[TponoprimonanbHbie 0Tpe3ku. OKPYKHOCTH. YTIIbI: BIUCAHHBIE U IEHTPAIbHBIE.

Mooy 3. Peanvnas mamemamuxa.

[Iponentrl. CocTaBlieHHE MAaTEMAaTHYECKOM MOJEIM MO YCJIOBHUIO 3aJaud. TEeKCTOBBIE 3a/lauyd Ha
MpaKTUYECKUi pacyeT. UTeHne rpagukoB U quarpamMmm. DJIEeMEHThl KOMOMHATOPUKH, CTATUCTUKHN U TEOPUHU
BEPOATHOCTEH. BriparkeHue BeNUYMHBI U3 (HOPMYIIHI.

3adanus nogvluieHH020 YPOBHA CILONHCHOCHIU.

IIpeoOpa3oBanusi anreOpanvyeckux BbIpAKEHUH. YpaBHEHUs, HEpaBEHCTBA, cucTeMbl. VccienoBaHue
¢byHkuu U noctpoenue rpaduxa. Kycouno-zamanuesle @pynkuuu. [loctpoeHue rpa@ukoB ¢ MOIyJIEM.
3amaun Ha JBMOKEHHUE. 3a7aul Ha cMecH, cruiaBbl. ClIOJKHBIE MPOLEHTHI. 3a7a4yll Ha COBMECTHYIO paboTy.
3ajaHus Cc MapaMeTpoM: HcciefoBaHHe TpaduKOB (PYHKIMH, pelIeHHe YpaBHEHUH M HEPAaBEHCTB C
napaMeTpoM. 3HaKM KOpPHEHM KBaJpaTHOrO TpexwieHa. PacnoiojkeHne KOpHEH KBaIpaTHOIO TPEXUJICHA.
[Mapametpsr &, b, C ¥ KOpHM KBaAPATHOTO TpexuieHa. ['eoMeTpHUUECKIe 3a1a4H.

Hmozosoe 3anamue.
[IpoBeeHue UTOroBOM KOHTPOJIBHOM padoTsl B hopme OI'D.




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE KPY/KKA
«IOATI'OTOBKA K OI'D ITIO MATEMATHKE»

Ne Jara
3aHATH Tema 3aHaATHS B 057D SOV npoBeneHusi | Koppexkmus
B OI'D
1 1ad | gaxr
1. |YwmcioBbie HEpaBEHCTBA , WX CBOMCTRA. 3ananue 7 04.09
2. |O6bikHOBEHHAs 1poOb. CpaBHEHUE TPOOEH. 3ananue 7 11.09
3. |[ecarnunas npoos. CpaBHEHHE IPOOCH. 3aganue 7 18.09
4. |CpaBHEHHE pallMOHAIBHBIX YUCEIL. 3ananue 7 25.09
5. |UppanumonanbHble yuca. 3ananue 6 02.10
Apudmerndeckue n1ecTBUS ¢ OOBIKHOBEHHBIMH | 3aaHue 6
6.
IpoOsIMU 09.10
Apudmerndeckue 1HUCTBUSA C ACCATUIHBIMH 3aganue 6
7.
JIPOOSIMU. 16.10
3 Apudmerndeckue ASHCTBUSA C pPallMOHATILHBIMU | 3aaHue 6
" [unciamu . 23.10
9. |Pacuersl no hopmynam. 3ananue 12 06.11
10. [Beraucnenus u mpeodpa3oBaHue. 3ananue 8§ 13.11
11. Beruucnenue u npeodpa3oBaHue. 3ananue 8 20.11
12.|JIuneiinoe ypaBHEHUE. 3aganue 9 27.11
13 KBanpatHoe ypaBuenue / Ypasuenue(ll vactp 3ananue 9/20
"[KM) 04.12
14 Jluneiinbie HepaBeHCTBA. CUCTEMBI JTMHEHHBIX 3aganue 13
' |HEpaBEHCTB. 11.12
15. [KBanpaTHbIc HEpaBEHCTBA. 3amanue 13/20 18.12
16.|3agauu Ha Iporpeccum. 3aganue 14 25.12
17.|OnucarenpHast CTaTUCTHKA. 3aganue 10 15.01
18. |Teopust BEpOSTHOCTEH. 3ananue 10 22.01
19. I'paduku pyHkumid. DyHKIMM U UX CBOMCTBA. 3aganue 11/22 | 29.01
20. |AHanM3 TeOMeTPUYECKIX YTBEPKICHUH. 3ananue 19 05.02
21.|@urypsl Ha KBaJpaTHOU pelIeTKeE. 3ananue 18 12.02
22.|TpeyronpHUKH. 3ananne 15 19.02
23.|MHOroyrojapHUKU. BeunciuTenpHble 3a/1a4H. 3amanune 17/23 26.02
24.|OKpy>XHOCTb U KPYyT 3ananue 16 05.03
25. |«ITnan xBapTupbly», «I11aH ygacTkay 3ananue 1-5 12.03
26. |«I1nan mectHOCTHY, «JIUCTBI OyMarm» 3amanune 1-5 19.03
27.|«Tapudsry, «OCATO» 3ananue 1-5 26.03
28. |«IIuusl , «30HTEI 3amanune 1-5 09.04
29. |« ITeuny, «Temmumna» 3ananue 1-5 16.04
30. |Pemenne 3a1ay Ha ABUKEHUE 3aganue 21 23.04
31.|Pemenue 3a1a4 mpo cMeCH U CIIIABHI 3aganue 21 30.04
32.| Pemenne BapuanToB OI'D Pemenne KUM | 07.05
33.| Pemenne BapuanToB OI'D (TecTupoBaHme) Pemenne KM
14.05
34.| Pemenne BapuanToB OI'D Pemenne KM
21.05




AHHOTAIUA

Jlannast nmporpamMma kpyskka o maremaruke «lloaroroska k OI'D mo matemaruke» pazpaborana
yuuteneM Mmatematuku Beicuiei kareropuu I'bBOY OOILI c. Kpacnosipuxa SxosneBoii Haranbeit
HuxonaeBHoit (Yenno-Bepmmackuii paiton Camapckoid 001acTi) ¥ MOCBsAIICHA Mpo0IeMe MOAr0TOBKU
k OI'D mo MareMaTuke BBIMYCKHUKOB 9 KiaccoB. B Hee BXoAT 3a1anus Tpex Moaynen («Anredpay,
«["eomerpusy, «PeanpHas MaTeMaTrkay), MoA00HBIC IK3aMEHAIIMOHHBIM, MIOATOTOBUTEIbHBIC 3aJaHUS
11 OTPaOOTKH AIIEMEHTOB KaXKJJOU TEMbI, BAPHAHTHI JJIs1 CAMOCTOSTEILHOTO BRIMOMHEHHS. JlanHas

pa3paboTka momoxeT odydaromuMcs 3G HeKTHBHEE MOATOTOBUTHCS K CAaue IK3aMeHa.
IIporpaMmma Kpy:KKa o MaTeMaTHKe COJEPKUT TPU MOTYJIsA:
«Anzeopan(l u 2 u.), «I'eomempusn(lu 2 uacmu), «Peanvnas mamemamukar.

B Mmoayne «Anredpa» oTpabaTbIBaroTCs HaBBIKM PELICHUs anredpanyeckux 3ajaHuii 1 yactu
KHM OI'3. 3to 3aganus ¢ BLIOOPOM OHOTO OTBETA U3 YETHIPEX MPEIIOKECHHBIX BapHUAHTOB, C
KpaTKMM OTBETOM M Ha COOTHECEHHME, C 3alMChIO penleHus. B 3ToM O0ke mpoBepseTcs: BiaJeHue
OCHOBHBIMM aJITOPUTMAaMH, 3HAHME M IIOHMMAHUE KIIIOYEBBIX JJIEMEHTOB COJEpKaHUs
(MaTemMaTH4YecKUX IMOHATUH, WX CBOWCTB, IPUEMOB pPEIICHUS 3a/1a4 U Ip.), YMEHHUE M10JIb30BaThCS
MaTE€MaTHYECKON 3aIIUChI0, IPUMEHATh 3HAHUS K PEIICHUI0 MaTEMaTUYECKUX 3aJad, HE CBOZAIIMECS K
IPSIMOMY INPUMEHEHUIO AJITOPUTMA.

3ajlaHus 2 yacTH HaIlpaBJIEHbI HA IPOBEPKY BJIAJICHUS MaTEpUAJIOM Ha MOBBIILIEHHOM ypoBHE. Mx
Ha3zHaueHue — 1updepeHIupoBaTh XOPOIIO YCIEBAOIUX HIKOIBHUKOB IO YPOBHSM MOATOTOBKH,
BBISIBUTH Han0OoJIe€ MOATOTOBICHHYIO YaCTh BBIITYCKHUKOB, COCTABJIAIONIYIO TOTEHIUATbHBI KOHTUHTEHT
NPOQUIBHBIX KJIaCCOB. DTH YacTH COAEPIKAT 3a/1aHUS MOBBIILICHHOTO YPOBHS CIOXKHOCTH, KOTOPbIE
HaIlpaBJICHbI HA IPOBEPKY TAKUX KAYECTB MAaTEMATHYECKOU IMOArOTOBKH BBIITYCKHUKOB, KAK:
YBEpEHHOE BiajieHHe (OpMallbHO-ONEPATUBHBIM alre0pandeckuM anmnapaTom;
YMEHHE PEIINTh IIAHUMETPUYECKYIO 3aJady, MPUMEHsSs pa3iIn4yHble TEOPETHYECKUE 3HAHUS Kypca
TE€OMETPHH;
YMEHHE PElINTh KOMIUIEKCHYIO 3ajauy, BKIIOYAIOLIYI0 B ceOsl 3HaHMS U3 pa3HbIX TEM Kypca,
yYMEHHE MaTeMaTU4eCKH IPaMOTHO U SICHO 3alMcaTh pellieHne, IPUBO/IS IPU 3TOM HE0OXO0AUMbIE MOSICHEHUS
1 000CHOBaHHUS,
BJIaJIeHHE NIMPOKUM CHEKTPOM IIPUEMOB U CIIOCOOOB PACCYKACHUH.

Mopnyas «I'eomeTpus» conepxxut reomerpuyeckue 3agaun 1 yactu KMM OI'D. B atom
0JI0KE TIOBTOPSIFOTCSI OCHOBHBIE T€OMETPUUECKUE CBEICHNUS, M OTPaOaThIBAECTCSA HABBIK PELICHUS
reOMETPUUECKUX 3a7ad.

3a/laHys YacTy 2 HAaIpaBJICHBI HA IPOBEPKY YMEHHUs pellaTh INIAHUMETPUYECKYIO 3a1a4y,
IIPUMEHSIS pa3JIMYHbIE TEOPETUUECKUE 3HAHUS Kypca T€OMETPUN; YMEHUS MaTEMaTHUYECKH IPaMOTHO U
SICHO 3aIIUCBIBATh pellIeHue, MPUBO/S IIPH 3TOM HEOOXOIUMBIE MOSICHEHUS 1 000CHOBAHUS; BiIa/IeHUE
IIMPOKHUM CHEKTPOM IIPUEMOB U CIIOCOOOB PACCyKIACHUH.

Monayab «PeajbHas maTtemaTuka» conepkut 3agaun 1 vactu KM OI'D. IIpakTuko-
OpPUEHTUPOBAHHBIE 33JaHUS IOJUEPKUBAIOT BA)KHOCTh OCBOCHMSI TAKMX MAaTEMATHYECKUX KOMIIETEHIIUH,
KaK YMEHUE MPUMEHSTH 3aJjaHus B MPAKTUYECKOM KU3HU U B CMEKHBIX 00JIacTsIX.

Hrorosoe 3ansTHE ITpe/IIoiaraeT MpoBeIeHUE KOHTPOJIBHOM paboThl MO MarepuanaMm B Gopme

oro.



