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IMosscHuuTeabLHAA 3aNINCKA

PaGouas mporpamma BaeypouHoro kypca «Iloaroroska k OI'D mo maremartuke» pazpadoraHa
HAa OCHOBE JCHCTBYIOIIMX OOpa3oBaTENbHBIX CTaHAAPTOB MO Maremartuke Ha ypoBHe OOO,
KoauQuKaTOopa, pa3BUBACT AJIEMEHT CojAepkaHHus 0a30BOro kypca «MaremaTuka», MO3BOJISET
yIIOBJIETBOPHUTH ITO3HABATEIIBHBIC IIOTPEOHOCTH yUAIIUXCS U CO3/1aeT YCIOBUS /ISl TIOATOTOBKHU K
OI'D. Pabouas nmporpamMma cocTaBiieHa ¢ yueToM TpeboBanuii deneparbHOT0 rocy1apCTBEHHOTO
00pa3oBaTeNbHOrO CTaHJapTa OCHOBHOTO 0011ero oopasoanusi u tpedoBanuii ®OII, ¢ yuerom
®denepanibHOI paboueil mporpaMMbl BOCIIUTAHUS.

Cnaua 5K3aMeHa 10 MaTeMaTHKeE 32 KypC OCHOBHOM MIKOJIBI B popme OI'D siBisieTcss OJHIM U3
HaNpaBJIEHUN MOJEpPHU3ALMU IIKOJIBHOIO 00pa3oBaHMA Ha coBpeMeHHOM HdTame. C ydyeTom
neneil oOyueHHs B OCHOBHOW IIKOJIE KOHTPOJBHO-U3MEPUTENIbHBIE MaTepualbl JK3aMeHa B
HOBOW  (opme mpoBepsOT CHOPMUPOBAHHOCTh KOMIUIEKCA YMEHHH, CBS3aHHBIX C
UH(POPMALMOHHO-KOMMYHUKATUBHON JIEATENBHOCTBIO, C TIOJIyY€HHEM, aHAJTU30M, a TaKke
NPUMEHEHHUEM IMIIUPUYECKUX 3HAHUH.

JlanHas mporpaMMa Kypca BHEYPOUYHOH JEATENBHOCTH NpEeIHAa3HAYeHa JUIs 00ydYaroUInXCs
9-x KaccoB 001Ie00pa30BaTEIBHBIX YUPSKIACHUH U paccunTaHa Ha 34 vaca (1 4yac B Hememo).
Omna npenHa3zHaueHa JUIsl MOBBIIICHUS YPPEKTUBHOCTH MOATOTOBKH oOydJarommxcsi 9 kiacca K
rOCyapCTBEHHOW (MTOTOBOM) aTTeCTallMd IO MaTeMaTHKE 3a KypC OCHOBHOM IIKOJIBI.
AKTyambHOCTB Kypca 00yCIIOBIIEHA €ro MPaKTHIECKOH 3HAYMMOCTBIO.

[IporpaMmMa BHEypoyHOro Kypca corjacoBaHa ¢ TpeOoBaHusMH  (eaepaibHOro
rocyJapcTBeHHOro oOpazoBarenbHoro crangapra OOO u coaep:kaHHeM OCHOBHBIX MPOTpaMM
Kypca MaTeMaTHKU OCHOBHOM IIKOJIBI.

Iean kypca:

cucTeMaTH3alys 3HAaHUM M CIOCOOOB JEATEIBbHOCTH YyYalllMXCs MO MaTeMaTHKe 3a Kypc
OCHOBHOHM IIKOJIbI, MOATOTOBKAa oOywaromuxcsd 9 Kiacca K OCHOBHOMY TIOCYJapCTBEHHOMY
9K3aMEHY 110 MaTEMATHKE.

3apaum kypca:

® 3aKkpenuTh OCHOBHBIE TEOPETUYECKUE TMOHATUS U OINpPEAENEHUS MO0 OCHOBHBIM
U3y4aeMbIM pa3eiam;

® OtpaboTaTh OCHOBHBIE THUIHI 337a4 H3y4yaeMbix THIIOB KM OI'D «Anredpa» u
«I'eomeTpus» ¥ UX aNTOPUTM PELICHMUS;

e  @®opmupoBaTh y 00y4arOIMKXCs LHEIOCTHOIO MPEACTABICHUS O TEME, €€ 3HAUCHUS
B pa3zielie MaTEMAaTUKH, MEXIPEIMETHBIE CBSA3H C APYTUMU TEMAMU;

® (CnocoOcTBOBaTh MHTEUIEKTYaJIbHOMY Ppa3BUTHUIO Yydalluxcs, (HopMHpOBaHUIO
KAauecTB MBIIUICHNS, XapaKTEPHbIX [UIsI MaTeMAaTHYECKOM JAEATEIbHOCTH U
HEOOXOJMMBIX YYEHHMKY sl ycrnemHou caaun OI'D, mist olmieit conmanbHON
OpHUEHTALINH;

® AKIEHTUPOBAaTh BHUMAHHUE Y4YalllUXCS HA €IMHBIX TPeOOBAHMAX K MpaBUIIaAM
oopmieHHs pa3NUYHBIX BUAOB 3aJaHUN, BKIIOYAEMBIX B  HUTOTOBYIO
aTTECTALMIO 3a KypC OCHOBHOW WIKOJIBI.

e (CnocoOCTBOBATH CO3JJaHUIO YCIOBHI OCMBICICHHOCTH YU€HHMsI, BKIIIOUEHUS B
HEro 00y4arolerocs Ha ypoBHE He TOJIbKO MHTEUIEKTYaIbHON, HO IMYHOCTHON U
COLMAJIbHOW aKTUBHOCTH C IPUMEHEHUEM TeX WJIM UHBIX METOAO0B O0YUYCHHUS.

Pe3y.]'II)TaTLI OCBOCHHUSA Kypca BHeypO‘{HOﬁ ACATCJIbHOCTH

Jlulmocmubwpwyﬂbmambt:
¢ (OTBETCTBCHHOE OTHOIICHHE K YUYCHUIO, TOTOBHOCTb U CIIOCOOHOCTh K CaMOpa3BUTHUIO U
CaM006pa3OBaHI/IIO Ha OCHOBE€ MOTHBAllUU K O6y‘I€HI/IIO U IO3HAHHUIO, OCO3HAHHOMY



BHIOOPY M MOCTPOEHUIO JalibHEHIIEH HHAMBUIYAIbHON TpaeKTOpuu oOpa3oBaHus Ha 6ase
OPUEHTUPOBKH B Mupe mpodeccuii U NpodeCcCHOHATBHBIX NPEANOYTEHUM, C y4eToM
YCTOMUMBBIX TIO3HABAaTENbHBIX MHTEPECOB, a TaKke Ha OCHOBE (HOPMUPOBAHUS
YBaXXUTEJILHOTO OTHOLIEHUS K TPYAY.
®opMuUpOBaHUE LIETOCTHOTO MUPOBO33PEHMS], COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOILIECTBEHHOM MPaKTUKH.
OcBoeHue CONMAIbHBIX HOPM, TTPABUJII MTOBEACHUS, POJICH U (JOPM COLMATBHOM KU3HU.
Pa3Butue MopanbHOTro CO3HaHMUSA M KOMIETEHTHOCTH B PELICHUH MOPAJbHBIX MpoOieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpA, (pOpMHpOBaHMSI HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBEJICHUS, OCO3HAHHOT'O ¥ OTBETCTBEHHOI'0 OTHOILEHUS K HDABCTBEHHBIM MOCTYIIKAM.
®opmMupoBaHne KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUU U COTPYAHUYECTBE.
@®opMHUpPOBaHUE CIIOCOOHOCTH K 53MOIMOHAIBHOMY BOCHPUSATHIO MaTeMaTHUYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKIeHUN
Memanpeomemnuie pezyiomamol 00y4eHus
Pezynamuenvie YY/[
OIpeIeNIATh COOCTBEHHbIE MPOOIEMbl M PUYMHBI UX BO3HUKHOBEHUS Ipu padoTte
C MaTeMaTUYeCKUMHU 00bEKTaMH;
dbopMynupoBaTh COOCTBEHHBIE BEpPCHHM WJIM MNPHUMEHATHb YK€ H3BECTHbIe (OPMBI U
METOJIbl pEeUIeHUs] MaTeMaTU4YecKOil mpoOseMbl, (OpMYIUpOBaTH MPEAIOJIIOKEHUS H
CTPOUTH THUIOTE3bl OTHOCUTEIHLHO pAacCMaTPUBAEMOTO OOBEKTa M MPEABOCXUINATH
pe3ynbTaThl CBOEH yueOHO-I103HABATEIbHON e TEIbHOCTH;
OTpEeAENATh MYTH AOCTIDKEHUS Lele W B3BEIIMBATh  BO3MOXKHOCTH pa3pelieHust
OTIPENICICHHBIX y4eOHO-TTO3HABATENBHBIX 3a/lad B COOTBETCTBHH C OIPEICICHHBIMHU
KPUTEPUSAMHU U 3a]]a4aMu;
BBICTpauBaTh COOCTBEHHOE 00pa30oBaTEIbHOE MOJANPOCTPAHCTBO Uil pa3pelieHUs
OTIpEeICNIEHHOTO KpyTa 3ajay, ONpeaesaTh U HaXOAUTh YCIOBUS Ul peanu3aluu uaeu u
IJIaHOB (CaMO00yUeHue);
CaMOCTOSITENIbHO BBIOUPATH CpPelU MPEAoKEHHBIX pecypcoB Hambonee 3(hpekTUBHbIC U
3HaYMMBbIE TIPH pabOTe C OMpPEACICHHON MaTEMAaTUYECKON MOJIEIIbIO;
YMETh COCTaBJIATh IUIAaH pa3pellieHus OMNPEJEJICHHOTO Kpyra 3ajaad, MCIONb3ys
pa3IMyYHbIE CXEMBI, PECypChl OCTPOEHUS JUarpamMm, MEHTAJIBHBIX KapT, MO3BOJISIOLIUX
MIPOU3BECTH JIOTUKO - CTPYKTYPHBII aHaIU3 3a]a4H;
yYMETh IUIAHUPOBATh CBOM 0Opa30BaTENIbHBIN MapUIpyT, KOPPEKTUPOBATb W BHOCHUTH
ornpezeNieHHble U3MEHEHUS, KaueCTBEHHO BIUSIOUINE HA KOHEUHBIM MPOIYKT yueOHO-
MMO03HABATEIILHOM JEITEIIFHOCTH,
YMEHHE KauyeCTBEHHO COOTHOCHUTH CBOU JACUCTBUS C MPEABKYIIAEMBIM UTOTOM y4eOHO-
MIO3HABATEJIbHON JESITEIbHOCTH IOCPEICTBOM KOHTPOJIS U IJIAHUPOBAHUS y4yeOHOIO
mporuecca B COOTBETCTBUM C HW3MEHSIOMIMMUCA CUTYyallUSIMH M TPUMEHSEMBIMU
cpeactBaMu M (opMaMu OpraHW3alMyd COTPYAHUYECTBA, a TaKXKe WHIAMBHIYaTbHON
paboThI HA YPOKE;
yMEHHE OTOMpPATh COOTBETCTBYIOIIME CPEJCTBA PEATHM3aLUU PEIICHHS MaTeMaTHYECKUX
3a1a4, MOA0MpaTh WHCTPYMEHTHI [JIsl OICHHBAHHS CBOEH TpaeKTOpuH B padbore ¢
MaTeMaTHYECKUMU TMOHITHAMU ¥ MOJICIISIMU;
Ho3nasamenvnwvie YY/|
YMEHHE ONpPEAEIATh OCHOBOIIOJIAratollee MOHATHE U POU3BOANUTD JIOTUKO-CTPYKTYPHBIH
aHaJIu3, ONPENENSITh OCHOBHBbIE MPHU3HAKKM U CBOMCTBA C MOMOIIBIO COOTBETCTBYIOIIMX
CPEICTB U UHCTPYMEHTOB;
yMEHHE TMPOBOAUTH KIAacCU(PUKALNIO OOBEKTOB HAa OCHOBE KPUTEPUEB, BBIICISTH
OCHOBHOE Ha ()OHE BTOPOCTETICHHBIX JTaHHBIX;
yMEHHE TMPOBOAUTH JIOTMYECKOE pacCyXKJIeHHe B  HaNpaBlIE€HUH OT  OOIUX
3aKOHOMEPHOCTEN U3y4aeMOM 3a7ja4M 10 YaCTHBIX PACCMOTPEHUM;



o YMEHHE CTPOUTH JIOTUUECKUE PACCY’KIEHUSI HA OCHOBE CUCTEMHBIX CPaBHEHUI OCHOBHBIX
KOMITOHEHTOB H3Yy4aeMOI0 MaTeMaTHYeCKOro pasfena WM MOJEIH, TOHATUS WIH
KJIACCOB, BBIEIISAS ONPEEIICHHBIE CYIIECTBEHHbIE IPU3HAKU WIH KPUTEPHH;

. YMEHHE  BBISBIATH,  CTPOUTH 3aKOHOMEPHOCTb,  CBSI3HOCTb,  JIOTUYHOCTh
COOTBETCTBYIOIIUX ILIEMIOYEK pacCyKJIEHHH Mpu padoTe ¢ MaTeMaTHUYeCKHMMHU 3a/1adaMHu,
yMETh MOAPOOHO W CKATO MPEJCTaBIATHh JETATU3alMI0 OCHOBHBIX KOMIIOHEHTOB IpPH
JI0Ka3aTeNIbCTBE MOHITUI U COOTHOLIEHUM Ha MaTEMAaTUYECKOM SI3BIKE;

. YMEHHE OpPraHU30BBIBaTh IMOMCK M BBISABIATH MNPUYMHBI BO3ZHUKAIOIIUX IPOLIECCOB,
ABJICHUH, Hamboyee BEepOATHBIE (PAKTOPHI, MO KOTOPHIM MaTeMaTHYeCKHEe MOJENU U
OOBEKThl BeAyT ce0si MO OMpPENEeTICHHBIM JIOTUYECKHMM 3aKOHaM, YMETh MPHUBOJIUTH
IIPUYNHHO-CJIEICTBEHHBIN aHAIN3 TIOHATUHN, CYKICHUN U MAaTEMAaTUYECKUX 3aKOHOB;

. YMEHHE CTPOUTh MaTeMaTHUECKyH0 MOJENb INpH 3aJaHHOM YCIOBHH, OOJajaromien
OINpENICICHHbIMU ~ XapaKTePUCTUKaMU  O0BEKTa NpHU  HAIMYUKU  OINPENIEICHHBIX
KOMITOHEHTOB ()OPMUPYIOLIErocss MPEoIaraeéMoro MoHsATUS WIN SBJICHUS;

. YMEHUE  MEPEeBOAUTh  TEKCTOBYID  CTPYKTYPHO-CMBICIOBYIO  COCTAaBIISIOIIYIO
MaTeMaTHYeCKOM 3aJayd Ha S3bIK TPaQHUUEecKOro OTOOpaKEHUS - COCTaBJICHUS
MaTeMaTHYeCKOM MOJIeH, COXpaHsIOIIel OCHOBHBIE CBOMCTBA M XapaKTEPUCTHKH;

o YMCHUC 3aJaBaTh IIJIaH PCIICHHA MaTeMaTHYEeCKOMN 3aaa4yud, pCaJIM30BBIBATH AJITOPHUTM
JeUCTBUI Kak IOIIAroBOW MHCTPYKLHMM JUI paspelieHus yueOHO-IO3HaBaTeNbHOU
3a7a4m;

. YMEHHUE CTPOUTH 10Ka3aTeIbCTBO METOIOM OT IIPOTHUBHOIO;

o yMeHHe paboTaTh ¢ MPOOJIEMHON cUTyallMel, OCYIIECTBIATh, 00pa30BaTEIbHbIA MPOLECC

MOCPEIICTBOM TMOMCKA METOJOB M CIIOCOOOB pa3pellieHHsl 3a7auu, ONPEIeNIATh TPAHUIIBI
CBOEro 00pa3oBaTeIbHOTO MPOCTPAHCTRA,

d YMCTb OPUCHTHPOBATHCA B TCKCTC, BBIABIIATH I'NIABHOC YCIIOBUC 3a/la4i U YCTAaHABJIIMBATDH
COOTHOLICHUEC paCcCMaTprUBaACMbIX O6T)€KTOB;
hd YMCHHUEC MCPECBOAWUTH, HWHTCPHPCTUPOBATH TCKCT B HHBIC (I)OpMBI NpEACTaBJICHUA

nH(pOpPMaLIMU: CXEMBI, TUarpaMMBbl, Tpa)UyecKoe MPeICTaBICHUE TaHHBIX;
Kommynuxamuenvie YY/[

®* yMmeHHe paboTaTh B KOMaHJ€, (POPMHUpPOBAHME HABBIKOB COTPYAHHYECTBA M yueOHOIO
B3aUMOJICHCTBHS B YCIOBUAX KOMAH/JIHOM UTPBI MIIM UHOM (POPMBI B3aUMOCHCTBUS;

® yMEHME paclpeaessaTh PO M 3aJaud B paMKax 3aHATHUS, (OpMHpYs TakKe HaBBIKH
OpPraHU3aTOPCKOI0 XapaKTepa,

® yMEHHE OIICHMBAaTh NPABWIBHOCTh COOCTBEHHBIX JIEHCTBUH, a TakXKe JesATeIbHOCTH
JPYTUX yYaCTHUKOB KOMaH/IbI;

®  KOppPEKTHO, B paMKax 3a/lad KOMMYHHUKaluH, (OpMYyJIHpOBaTh U OTCTaMBaTh B3IJIAJBL,
apryMEHTHPOBaTh  JOBOJIBI, BBIBOJIbI, @ TakKXXe BBIJBUTAaTh KOHTAPTyMEHTHI,
HEOOXOJWMBIC /ISl BBISBJICHUS CHTyallMd YycClleXa B PpEHICHWH TOM WM WHOU
MaTeMaTUYeCKOM 3a1auu;

® yMEHHE TIIOJIb30BaThCS MATEMATHUYECKMMH TEPMHUHAMH Ui pEIIeHHs y4eOHO-
MI03HABATENbHBIX 33/1a4, a TAK)KE€ CTPOUTh COOTBETCTBYIOIINE PEUEBbI€ BHICKA3bIBAHUS HA
MaTEeMaTHYECKOM SI3bIKE JJIs BBICTPAUBaHUSI MaTEMaTUYECKON MOJIEIH;

® yMeThb CTPOUTh MaTeMaTHYeCKHE MOJEIM C IOMOLIbI0  COOTBETCTBYIOLIETO
IIPOrPaMMHOT0 00ECTIeUeHus, CEpBUCOB CBOOOHOIO OTJAJIEHHOTO JI0CTYIIA;

® yMeThb I'PaMOTHO M 4YeTKO, corjacHo mnpaswiam odopmieHuss KMM-a OI'D 3aHocuTh
MIOJIy4YE€HHBIE PE3YJIbTATHI - OTBETHI.
Ilpeomemmnuie pezynomamot:

* (popMHpOBaHNE HABBIKOB ITOMCKA MATEMAaTHYECKOT'O METO/Ia, aJITOPUTMA M TIOUCKA PEIICHHS
3a7a4M B CTpyKType 3aaad OI'9;
* (opmMHpOBaHHE HABBIKA PEIICHUS ONPEACICHHBIX THIIOB 33/1a4 B CTPpyKType 3anau OI'D;



Har

yMeHue pabortatb ¢ TabJaMIIaMH, CO CXEMaMH, C TEKCTOBBIMU JAaHHBIMH; YMETh
peoOpa3oBbIBaTh 3HAKK M CHMBOJIBI B JIOKA3aTENbCTBAX M MPHUMEHSEMbBIX METOJax IUis
perieHust 00pa3oBaTeNbHBIX 3a/1a4;
YMEHHE TPUBOJIUTH B CHUCTEMY, COIOCTaBIAThH, 0000IaTh W  aHAIW3UPOBATH
MH(OPMALMOHHbIE KOMIIOHEHThI MAaTEMAaTHYECKOTO XapakTepa U yMETh MPUMEHSATh 3aKOHbI
Y TIpaBUJIA JIJISl pELICHUS] KOHKPETHBIX 3a/1a4;
YMEHHUE BBLICTATH TJaBHYIO M H30BITOYHYIO HH(POPMALMIO, MPOU3BOAUTH CMBICIOBOE
c)KaThe MaTeMaTHYecKuX (PaKToB, COBOKYITHOCTH METOJIOB M CIOCOOOB pPEILEHUS; YMETh
NIPEJCTABIATh B CIIOBECHOM (opMe, UCTIONb3Ysl CXeMbl M pa3iIuyHble TaONULbl, TpaduKu U
yarpamMmbl, KapThl MOHATHI U KJacTepbl, OCHOBHBIE UAEH U IUIAH PEIICHUs TOW WM WHOU
MaTeMaTUYECKOH 3aauu.

TpeGoBanus K yPOBHIO NOATOTOBKH y4aIMXCs
ypajabHble yncia. [poou. PanuonanbHblie yuciaa

Bbll’lyCKHuK Haydyumcs.:

IMOHUMAaTh OCOOCHHOCTHU IICCHTHHHOﬁ CHUCTCMBI CUHCIICHHA
OIICPHUPOBATH TOHATUAMHU, CBA3AHHBIMHA C ACIIMMOCTBIO HATYPAJIIBHBIX YUCECII;
BbIpAXKAaTb 4YHCIIAa B OSKBHUBAJICHTHBIX (bOpMaX, BLI6I/Ipa$I HanOoJee noAXOAAIY0O B

3aBUCUMOCTH OT KOHKPETHOW CUTYyalluu;

CpaBHHUBATH U YHOPAAOUYUBATH PALIMOHAJIBHBIC YUCJIA;
BBIIIOJHATL BBIYUCIICHUA C pallMOHAJIbBHBIMU 4YHCJIaMH, COUYCTasA YCTHBIC W IMHMCbMCHHBIC

HpI/IéMLI BLIHHCHCHHﬁ, MMPUMCHCHHUC KAJIBKYJIATOPA,

HCIIOJIB30BAaTh IIOHATHA W YMCHHA, CBA3AHHBIC C IIPOMNOPUHHMOHAJIBHOCTBIO BCJIIMYMH,

MPOLEHTAMH, B XOJE PELICHUs MAaTeMaTHYECKUX 3aJad MU 3aJady U3 CMEXKHBIX IPEIMETOB,
BBIITOJHATD HECIIOXKHBIC TPAKTHUYCCKUEC paC‘IéTBI.
JlelicTBHTEIbHBIE YHCIA

Buin

VCKHUK HAYYUMCA.'

¢ HCIIOJIb30BaTh HAYAJIbHBIC IIPCACTABICHUA O MHOXCCTBE HeﬁCTBHTeHBHLIX YHUCCII,
® OICpUPOBATH HNOHATUEM KBAAPATHOI'O KOPHA, IIPUMCHSTH €0 B BEIYMCIICHUAX.

Auredpanyeckune BbIPaKeHUs
Buinycknux nayuumcsi:

[ ]
Ypa
Buin

ONEpHUPOBATh TMOHATHSMU «TOXKIECTBO», «TOXKAECTBEHHOE IpeoOpa3oBaHUE», pelaTh
3aJa4u, cojiepKalire OyKBeHHbIE JaHHbIE; pa0d0TaTh ¢ (popMyiamuy;
BBINOJIHATH Pe00pa30BaHusl BBIPAKEHHUH, COEpKAIUX CTENEHHU C eJbIMU MOKa3aTeIsIMH
Y KBaJIpaTHBIE KOPHH;
BBINOJIHATh TOXJIECTBEHHbIE INPE0Opa30BaHMs pPAallMOHAIBHBIX BBIPAKEHUH HA OCHOBE
IpaBWI ACUCTBUI HaJ MHOTOWIEHAMU U anreOpanyeckuMu ApoOsMH;
BBITOJIHATH Pa3JI0KEHNE MHOTOWICHOB HA MHOXKHTEIH.

BHEHUS

VCKHUK HAYYUIMCAL:

Hep
Buin

peiraTb OCHOBHBIC BHUJbI pallMOHAJIbHBIX ypaBHCHI/II\/JI C OHHOﬁ HepeMeHHOﬁ, CUCTEMBI
JIBYX YPaBHEHHIA C TBYMSI IEPEMEHHBIMHU;
IIOHUMAaTb YpPaBHCHHC KakK Ba)KHefIHIym MAaTEMaTUYCCKYI0 MOJCIb I OIIMCaHUA U
U3y4YCHUS Pa3HOOOPA3HBIX pealbHBIX CHTYalldif, peIIaTh TEKCTOBbIC  3a/Ja4d
aNreOpandecKuM METOIOM;
NPUMEHATh IpapuuecKre MPEACTABICHUS I UCCICI0BAHUS YPAaBHEHUH, HCCIICI0BAHUS
U PEIICHMS CUCTEM YPABHEHMM C IBYMs IEPEMEHHBIMU.

aBeHCTBa

VCKHUK HAVYUMCAL:

MNOHUMAaThb W IMPUMCHATb TCPMHUHOJIOTHKO U CHUMBOJIMKY, CBA3daHHBIC C OTHOIICHHEM
HCPAaBCHCTBA, CBOMCTBA YHCIOBBIX HCPABCHCTB,



® pelaTh JUHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHON U X CUCTEMBI; PEIIATh KBAaIpaTHbIC
HEPAaBEHCTBA C ONMOPOMN Ha rpapuuecKue MpeacTaBIeHUs.
OcHoBHbIe OHATHSA. YHCI0BBIC PYHKIHH
Buinycknuk nayyumes:
® T[OHMMAaTh M UCHOJb30BaTh (PYHKUMOHAIbHbIE TMOHATUS U SA3bIK (TEPMUHBI,
CUMBOJINYECKHE 0003HAUEHUS);
® CcTpouTh rpauKu JIEMEHTApHBIX (DYHKIIHI; UCCIe10BaTh CBOMCTBA YMCIOBBIX (YHKLUH
Ha OCHOBE M3yUY€HUs NOBE/IEHUs UX rpauKoB;
®* [OHMMATh (YHKIHIO KaK BaXHEWIIYI0O MaTEeMAaTHYECKyl0 MOJENIb Ul OMHMCaHUs
MIPOLIECCOB U SIBJIGHUN OKPY’KAIOLIEro MHUpa, IPUMEHATHh (YHKIIMOHAIBHBINA SI3BIK JUIS
OIMCAaHMA U HCCIEeIOBAHUS 3aBUCUMOCTEH MEXy (PU3NYECKUMHU BEIUYHMHAMHU.
OnucarejibHAsi CTATHCTHKA
Buinycknux nayuumes:
®  HCIOJIB30BaTh NPOCTEHIINE CIOCOOBI MPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JTAHHBIX.
Cay4aiinble cCOOBITHSI H BEPOSTHOCTD
BbinycKHUK HAyYHTCS
o HAaXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTh CIIy4allHOTO COOBITHS.
KomOunaTopuka
® BpIMyCKHUK HAay4WTCS pellaTh KOMOMHATOPHBIE 33Jaud Ha HAXOXJAECHUE 4YUClIa OOBEKTOB
WU KOMOWHAITUH.
Haruasanas reomerpust
Buinycknuk nayyumes:
® Dpacrno3HaBaTh Ha 4YEpPTEKAX, PUCYHKAX, MOJEISAX U B OKPYXAlOUIEM MHpE IUIOCKUE U
IPOCTPAHCTBEHHbIE FTEOMETPUUECKHE (PUTYPBI;
® pacno3HaBaTh pPa3BEPTKUM KyOa, MPSIMOYIOJbHOTO Napajjelenunena, MpaBHUIbHON
NUPAMUJIBL, WIMHIPA U KOHYCA;
®  CTpPOUTH pa3BEPTKH KyOa M MPSAMOYTOJILHOTO MapasiesIenune1a;
® ompefenaTh MO JUHEHHBIM pa3MepaM pa3BEPTKU (QUIypbl JUHEHHBIE pa3Mepbl caMoil
¢Gurypsl u Ha000poT;
®  BBIUUCIATH 00BEM MPSAMOYTOIBHOIO Mapajuleenune1a.
I'eomeTpuuyeckue purypbl
Buinycknuk nayyumes:
® [I0JIb30BAThCA S3BIKOM T€OMETPUM JJISl ONHCAHUS IPEIMETOB OKPYXAIOLIETO MHpa M HUX
B3aUMHOT'O PACIIOJIOKECHMS;
® pacno3HaBaTh M HM300pa)kaTb Ha YepTeXkaX M PUCYHKAX reoMeTpuyeckue (GpUrypsl U ux
KOH(Uryparuu;
® HaxXOOUTh 3HAYEHUS UIMH JMHEHHBIX 3JIEMEHTOB (UIYp M UX OTHOIIECHHUS, I'PaJyCHYIO
mepy yraoB ot 0° go 180°, mpuMmeHsisi onpeneneHus, CBOWCTBAa U MPU3HAKU (QUTYP U UX
9JIEMEHTOB, OTHOIIEeHUs ¢uryp (paBeHCTBO, MoJ00Me, CHMMETPUH, IOBOPOT,
napajuieIbHBIN MIEPEHOC);
® ONepupoBaTh C HAYaJbHBIMU IOHATUSAMHU TPUTOHOMETPUM M BBINOJIHATH JIEMEHTapHbIE
orepanuu HaJ QYHKIUSMH YTJIOB;
® pemiath 3aJauyd Ha JI0Ka3aTeNbCTBO, ONHUPAsCh Ha M3y4YCHHblE CBOWCTBa GUIyp U
OTHOIICHUN MEX1y HUMH U IPUMEHSISI U3yUEHHbIE METO/Ibl JOKa3aTENIbCTB;
®  pelaTh HECJIOXKHBIE 3aJa4l Ha IOCTPOCHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IOCTPOCHUS
C IOMOILBIO LIUPKYJIS U JTUHEHKH;
® pelaTth NpOCTEHUIINE INIAHUMETPUYECKUE 3a]a4l B IPOCTPAHCTBE.
HN3mepenue reoMeTpu4ecKUX BeJTUYUH
Buinycknux nayuumes:




®  JCIOJb30BaTh CBOMCTBA M3MEPEHUS AJIMH, IUIOIAJECH M yIJIOB NpPU PELIEHUH 3a7ad Ha
HaX0XJIeHUE JJIMHBI OTpe3Ka, JUIMHbI OKPY>KHOCTH, JAJIMHBI TYyTU OKPY>KHOCTH, I'payCHOMI
MEpBHI YIIIa;
®  BBIUUCIATH IUIOMAAN TPEYTOJIbHUKOB, MPSMOYTOJIbHUKOB, MapajljIeIorpaMMOB, Tpareuui,
KpPYTOB U CEKTOPOB;
®  BBIUUCIATH AJUHY OKPYXHOCTH, IJTUHY AYTH OKPY>KHOCTH;
®  BBIYUCIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUTYP M UX YIJIbI, UCTIONB3YS (GOPMYIIbI JUTMHBI
OKPYXHOCTH U JUTUHBI IYTH OKPY>KHOCTH, GOpMYJIbI IIomaaen gpuryp;
® pemath 3aJaud Ha JO0KA3aTeJbCTBO C MCIOJIb30BaHMEM (HOpMyJ JUIMHBI OKPY)KHOCTU U
JUITMHBI TyTU OKPYXHOCTH, GopMyJI TUIoIIaaei puryp;
® pemarh NPAKTUYECKHUE 3aJadyM, CBS3aHHBIE C HAXOXIECHHEM T'€OMETPUUYECKHX BEJIMYUH
(ucronb3yst MPU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPECTBA).
Koopaunarsi
Buinycknux navuumecs:
® BBUKCIATH JUIMHY OTpE3Ka IO KOOPAMHAaTaM €ro KOHIOB; BBIYHMCIATH KOOPAHMHATHI
CepeIMHbI OTPE3KA;
®  UCIOJIB30BaTh KOOPAMHATHBIN METOJ [Vl U3YUYEHHsI CBOMCTB IPSMBIX U OKPYKHOCTEH.
Coaep:kaHue Kypca BHEYPOYHOI 1eATETbHOCTH
«IIpakTuKO-OpHeHTHPOBaHHBbIE 3a1aHuD» OTpadoTka 3a1a4y Ne 1-5 KUM OI'D.

TabnuuyHoe u rpaduueckoe MpeacTaBICHUE JaHHbIX, IUIAH U CXeMa, U3BJICUCHUE HYKHOH
nHpopmanuu. M3MeHUHMBOCTH NpH u3MepeHMsX. Pemaroniye mnpasuia. 3aKOHOMEPHOCTH B
U3MEHUYMBBIX BEIMYMHAX. Bpluncnenus u  npeoOpazoBaHue BenuuuH. ccnenoBanue
MPOCTEHIINX MAaTEMATUYECKUX MOJEIEH.

«Bpruucjenus u npeodpasosanusa». Orpadorka 3agau Ne 6 KM OI'D.

Jeiicmeun ¢ namypanpbHbiMu yucIAMU

CrnoxeHue W BBIUMTAHUE, KOMIIOHEHTHI CJIOXKCHHUS W BBIUMTAHUS, CBSI3b MEKIY HHUMHU,
HAX0JIEHWE CYMMBI M Pa3HOCTH, U3MEHEHUE CYyMMbI U Pa3HOCTH MPU U3MEHEHUH KOMIIOHEHTOB
CJIOKCHHSI M BRIYUTAHUS.

YMHOXXEHUE U JelIeHHe, KOMIOHEHThl YMHOXXCHHUS M JEJICHHS, CBSI3b MEXKIY HHUMH,
YMHOXXEHUE M CJIOXKCHHE B CTOJIOWK, JCJICHUE YTOJKOM, MPOBEpPKA pe3ysibTaTa C IOMOIIBIO
NPUKUAKA U 0OpaTHOTO JEHCTBUS.

Yucnoswvie sviparxcenus

UrcnoBoe BbIpaKEHUE U €T0 3HaYEHHE, MOPSAIOK BHIMIOTHEHUS JCHCTBHIA.

Jlpoou. ObvikHOBEeHHbBIE OpOOU

Hons, vacth, nApoOHOE uMcio, ApoOb. JIpoOHOE 4YHCIO Kak pe3ysnbTaT JelIeHHUS.
[IpaBunbHbBIE M HENTPaBUWIbHBIE IpOOH, CMEIIaHHAas! IpOOb (CMEIIaHHOE YHCIIO).

3anuch HaTypaIbHOTO YHCIIA B BUJIE JPOOH C 33JaHHBIM 3HaMEeHaTelleM, IpeoOpa3oBaHue
CMEIIaHHOH JIpOOU B HEMPABUIHHYIO P00 H HA00OPOT.

[IpuBenenue apobdeii k 0d1eMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIpOOEH.

CnoxxeHue ¥ BBIYATAHHE OOBIKHOBCHHBIX JpoOeil. YMHOXKEHUE © JeJICHUE
OOBIKHOBEHHBIX APOOCH.

Apudmernueckue 1eHCTBHS CO CMEIIAHHBIMU JIPOOSIMU.

ApudmeTrnueckue IeiCTBUS ¢ JPOOHBIMU YHUCTAMH.

Cnocobbl payuoHanuzayuy bl4UCIeHUN U UX NPUMEHEHUEe NPU BbINOJIHEHUU OeUCEULI.

Hecamuunsvie opoou

[IpeoOpazoBanne MeCATUYHBIX JpoOeii B OOBIKHOBEHHBIC. CpaBHEHHE JIECATUYHBIX
npobeii. CloXeHHE W BBIYUTAHHE ICCATHYHBIX ApoOeit. OKpyriIeHHe IECATUYHBIX APOOCH.
YMHOXKEHUE W JIeJICHHE JACCATUYHBIX Ipobeil. [Ipeobpaszosanue 00biKHOBeHHbIX Opobell 6
Odecsimuunvle Opoou. Koneunvle u 6eckoneunvie decssmuutvle Opoou.

Yucna. Payuonanvuvie uucna



MHokecTBO paunoHaNbHBIX 4YHcel. CpaBHEHME palMOHAIbHBIX 4ucen. JlelcTtBusa c
panMoHANBHBIMY YncIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoowio.

/pobéno-payuonanvnsie eviparcenus

[IpeoOpa3oBanne APOOHO-IMHEHHBIX BBIPAKCHHUN: CIOKECHHE, YMHOXKEHHE, IelICHHE.
Aneebpauueckas Opobs. Coxpawenue aneebpauyeckux opobeti. [Ipusedenue ancedpauieckux
Opobeul Kk obwemy 3Hamenamento. Jelicmeus ¢ aneebpaudeckumu OpooOAMU. CLOJHCEHUe,
gbluUmManue, YMHodlceHue, oelerue, 6036e0eHuUe 8 CIeneHb.

«JlelficTBUTEeILHBIE YHCaa». OTpadoTka 3aga4 Ne 7 KM OI'D.

Pauuonanvnvie uucna

N306paxenue yncen Ha YUCIOBON (KOOpAMHATHOI) npsimoil. CpaBHeHue yucen. Moaynb
Yyucia, TEOMETPUYECKas HMHTEpIIpeTalus MOAyJia uucia. JIeHCTBUSA C TOJOXKHUTEIbHBIMU H
OTPHULIATEIILHBIMHU YHCIIaMH. MHOKECTBO IEJIBIX YHCEII.

Koopounama mouku

OcCHOBHbIE TIOHATHUS, KOOPOUHAMHDBIL Y4, pAcCCmMOsiHUe medncoy mouxkamu. Koopounamor
MOYKLU.

Hppauuonanvnvie uucna

[TonsiTue nppanroHansHOroO yncia. Pacno3HaBanue uppaoHaIbHBIX YHCET.

Mnooicecmeo OeticmeumenvHvix yucei.

«IIpeodpa3zoBanne anredpanveckux Boipaxenuii». Orpadortka 3amauy Ne § KUM OI'D

Hppayuonanvuvie uucna

[TonsiTue uppanuroHasbHOroO yucia. Pacno3HaBaHue vppanoHaIbHBIX uKcen. [Ipumepsl
JI0Ka3aTeNnbCcTB B anreOpe. /[leicmeus ¢ uppayuoHAIbHbIMU YUCIAMU: YMHOJCEHUe, OeleHue,
8036e0eHuUe 8 CeneHb.

MHnoocecmso OeticmeumenvHvix yucei.

«YpaBHeHHs1 H HepaBeHcTBa». OTpaboTka 3a1ay Ne 9 KM OI'D.

Pagencmea

YucnoBoe paBeHCTBO. CBOMCTBA YHUCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

Ypasnenua

[lonsTne ypaBHeHHsI W KOpHS YypaBHeHUs. [IpedcmaeneHue o0 pagHOCUTLHOCMU
ypasnenuil. Obracms onpedenenusi ypagueHus (001acms 0ONYCMUMbIX 3HAYEHUL NePeMEeHHOLL).

Juneitnoe ypasnenue u e2o Kopnu

Pemienne nuHeWHBIX ypaBHeHUU. Jluneunoe ypasnenue c¢ napamempom. Konuuecmeo
KOpHell TuHetiHo20 ypasHeHus. Pewenue nunetinbix ypaguenuil ¢ napamempom.

Keaopammnoe ypagnenue u e2o kopnu

KBampatuele ypaBHenus. HemonHble KBaapaTHble ypaBHEHUA. JIMCKpUMHHAHT
KBaJApaTHOro ypaBHeHHs. Dopmylia KOpHEW KBaApaTHOrO ypaBHEHUs. Ieopema Buema.
Teopema, obpammuas meopeme Buema. PelienHue KBaJIpaTHBIX YpaBHEHHI: HCIONIb30BAHHE
dbopMynBl  JUISI HAXOXKICHUS KOPHEH, 2cpaguueckuti memoO peuwieHus, pasioxceHue Ha
MHOJMCUmenu, noobop KopHell ¢ UCNONb308aHuem meopemvl Buema. Konuuecmeo ropHeti
K8AOPAMHO20 YPAGHEHUs 8 3A8UCUMOCIU Om €20 OucKpumurnanma. bukeadpammuvie ypasnenus.
VYpasnenus, ceooumvle k nunetinvim u kéaopamuvim. Keaopammuvie ypasrenus ¢ napamempom.

/lpoono-payuonanvhsie ypagHeHus

Pemenne mpocredmmx ApoOHO-TUHEHHBIX YpaBHEHUN. PeueHue OpoOHO-payuoHanbHbix
VpasHeHU.

Memo0wi pewienus ypasHenuii: Memoovl pasHOCUTbHBIX NPeoOPa308aHuUll, MEMOO 3AMeHbL
nepemenHou, epaguieckuii memoo. Mcnonvzosanue ceolicme (hyHKyutl npu peuieHuu ypagHeHul.

IIpocmetiuue uppayuonanvhvie ypaguenus 6uoa .| f 1 X ) =a, \/f (x) :\/g (x) .




no_
VYpaeuenus euoa X =a .Ypaeuenus 6 yenvix 4ucuax.

«BeposiTHOCTB co0bITHI» OTpaboTka 3a1ay Ne 10 KM OI'D.

Crnyuaiinvie coovimus

CiyuvaiiHple ONBITHI (PKCHEPUMEHTHI), 3JIEMEHTapHbIE CilydailHble COOBITHS (MCXOJBbI).
BepositHocTi  snemeHTapHbIX  coObITHH. COOBITHST B CIy4YalHBIX OKCHEPUMEHTaX W
0J1aronpUATCTBYIOIINE AJIEMEHTapHbIe cOObITHA. BeposTHOCTH ciaydaiHbIX COOBITHH. ONBITHI €
PaBHOBO3MOKHBIMHM 3JIEMEHTApHBIMU CcOOBbITUsIMHU. Kilaccuueckue BEpOSTHOCTHBIE OIBITHI C
UCIIOJIb30BAaHUEM MOHET, KyOUKOB.

«@ynkuuu u rpadpuxm». Otpadotka 3amad Ne 11 KM OI'D.

Dyukyuu

Ilonamue ¢pynxkyuu

JlekapTOoBBl ~ KOOpAMHATBI HAa IUIOCKOCTH. DopMHpOBaHME MPEACTABICHUN O
METanpeMETHOM TOHATUU «KOOpAUHATBD). CrocoObl 3amaHusi (YHKIHM: aHaTUTHUYECKUH,
rpapuueckuii, Tabnuunbiid. ['padux ¢ynkuuu. [Ipumepsl (yHKIMH, MONTy4aeMBbIX B IpOLECCEe
UCCJIEIOBAHMSI PA3IMYHBIX PEANIbHBIX MPOLIECCOB U PEIIeHUs 3a/1a4. 3HaueHne QyHKIUU B TOUKE.
CpoiicTBa (yHKIMHA: 0O0NACTh ONpeIeNeHHs, MHOXECTBO 3HAYCHHWH, HYJIH, NPOMEKYTKU
3HAKOTIOCTOSIHCTBA,  YeMmHOCMb/HeuemHocms, TPOMEXYTKH BO3pacTaHusl U yObIBaHMS,
HauOoJbIlIee M HAaUMEHbIIIee 3HaueHus1. Mccnenopanne GyHKInU 1o ee rpaduky.

Jlunennasa pynkyus

CpoiictBa u rpaduk nuHEWHOW (yHKIMH. VYTI0BOM KOAPOUIMEHT MPSMOU.
Pacnonoxxenne rpaduka muHeHON (GYHKIIMHA B 3aBUCHUMOCTH OT €€ yIJIOBOTO KO3 HUIMECHTA U
cBOOOHOTO WieHa. Haxoocoenue koaghghuyuenmos auneuno QyHKyuu no 3a0aHHbIM YCI08UAM.:
npoxodcOeHue NpsamMou yepes 08e MoYKU ¢ 3a0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPIAMOU
yepe3 OAHHYI0 MOUYKY U NAPALIEeNbHOU OAHHOU NPSMOU.

Keaopamuunas ¢pynkyusn

CpoiictBa u rpaduk KBaapatuyHoil ¢yHkuuu (mapabomna). Ilocmpoenue zpaghuxa
K8AOPAMUYHOU QYHKYUU NO MOUKAM

Oopamnasa nponopyuoHaIbHOCHb

k
CaoiicTBa QyHKIUH y _k y = —. I'unep6oua.
X X

«IIpakTH4eckue pacyeTsl o popmyaam» OtpaboTka 3amad Ne 12 KUM OI'D

Boipaxxenue ¢ nepemeHHoW. 3HaueHue BblpaxkeHus. [logcTaHOBKa BBIpa’KEHUN BMECTO
IIEPEMEHHBIX.

Llenvie vipasricenusn

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM U ee cBoicTBa. [IpeoOpa3zoBaHus BbIpaKeHUH,
COJIEPKalINX CTEIICHHU C HATYPaJIbHBIM OKA3aTEIIEM.

OnHouneH, MHorowieH. JIeHCTBHS C OJHOWIEHAMH M MHOTOWIEHAMH (CIOXEHHUE,
BbIUHWTaHUE, YMHOKEHUE). POpMYJIbl COKPAILIEHHOTO YMHOXKEHUS.

«Cucrembl HepaBeHcTB». OTpadoTka 3a1a4 Ne 13 KMIM OI'D.

Cucmembul nepasencme

CucreMbl HEpaBEHCTB C OJHOM NepeMeHHOW. PernieHune cucteM HEpaBEHCTB C OJHOMU
NEepEMEHHOMN: JHMHENUHBIX, Keadpammuwix. VI300pa)xkeHHe peIIeHUus CHUCTEMbl HEPABEHCTB Ha
YHUCJIOBOM MPSIMON. 3aMKCh PELIEHUS] CUCTEMbI HEPABEHCTB.
«ITocaenoBareabHOCTH U porpeccun» OTpadoTka 3amad Ne 14 KM OI'D.

Iocnedoosamenvnocmu u npozpeccuu

UucnoBass  IOCIENOBAaTENbHOCTh.  [IpuMepsl  YHMCIIOBBIX — IOCIEAOBATEIBHOCTEH.
BeckoHeunsle mocienOBaTENbHOCTH. ApudMeTrndeckass TPOrpeccHs U €€ CBOMCTBA.



I'eomerpuueckas mnporpeccusi. Dopmyra ob6wjeeo uieHa U CyMMbl N NEPeblx UleHO8
apugmemuueckol u 2eomMempuiecKol npocpeccutl

«I'eomerpuyeckne purypsl. Yriab». Otpadotka 3agau Ne 16 KIMIM OI'D.

Benuuununi

Bennuuna yrna. ['pagycnas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOCAPEHHOTO TpEyrojbHUKa. BHemHwuii yrom TtpeyroipHuka. Cymma
YIJIOB TPEYrOJIbHUKA

«I'eomerpuueckue purypsol. Janubny. Otpadotka 3agau Ne 15,17 KM OI'D

Duzypvi 6 zeomempuu u 6 OKpyHcarou,em mupe

I'eomerpuueckas ¢urypa. BHyTpeHHss, BHelmHsAs o0naactu (urypsl, rpanuna. Jluaum u
oOnacTu Ha MIOCKOCTU. Boimykias u HeBbimykias ¢urypsl. Ilnockas u Hermsaockas (UIypHL.
[Tonstue Benuuunsl. JJnuna. M3mepenue 1iuuHbl. EMUHUIBI N3MEpEHUS NTIUHBI

Boigenenue cBoiicTB 00bekTOB. DOpMHpOBAaHUE MPEACTABICHUI O MeTanmpeIMeTHOM
HOHATHH «¢urypa». Touka, OTpe30K, MmpsMas, JIyd, JOMaHas, IUIOCKOCTb, Yroj, OHCCEeKTpHca
yTja U €e CBOMCTBA, BU/bI YTJIOB, MHOTOYTOJIbHUKU, OKPYKHOCTb U KPYT.

OceBas cumMeTpusi reoMeTpudeckux ¢uryp. LleHTpanabHas cUMMETpUsi T€OMETPUYECKUX

¢buryp.
«Ilnomags MHOTrOyroabHuka». Orpadorka 3anau Ne 18 KUM OI'D
H3mepenusa u eviuucnenun
[Tnomaau. @opmyIsl UIOMAIN TPEYTOIBHUKA, MTApaIIEIOTpaMMa U €r0 YaCTHBIX BUOB,

Tpaneuuu, ¢opmyna ['epoHa, dopMyna IUIOMIATN BBITYKIOTO YETHIPEXYTOJbHUKA, (DOPMYIIBI
JUTMHBI OKPY>KHOCTH U TUIOIIAU KpyTa

«Teopernyeckue acnekTb». OTpadoTka 3a1a4 Ne 19 KUM OI'D.
Teopernueckue acnekTel, TEOPEMBbI, aKCUOMBI, OIIPEIesIeHUs, (POPMYJIbL, JIEMMBI.
MecTto B yueOHOM IJIaHe:
3aHATUS IPOBOJATCS BO BHEYPOYHOE BpeMs, | pa3 B HEAENI0, IMPOAOJIKHTEIbHOCTD
3aHaTua 45 MunyT. [IporpamMmma paccuntana Ha 34 Jaca B Tof.

@DopMbl OPraHU3aALNH 3AHATHI U BUbI Y4eOHOH 1eSITeIbHOCTH
®DopMbl OpraHM3aIy JAeSITEILHOCTH: MPaKTHUecKass paboTa, MpoOIeMHO - MOMCKOBAs
Oecena, MPOCKT, TPYIIIOBAs U MapHasi padoTa, MPe3eHTAIMs, POJIeBast UTPa, TOUCK WH()OPMAIIHH.
Bunpl yueOHOM nesTEeIbHOCTH: y4acTHE B YYEOHOM Juasore, BBIMOJHEHUE 3aJaHUM
IIpaKTUKyMa, 0T60p MaTr€puaigia M3 HECKOJIbKHX HCTOYHHUKOB, COTPYAHHWYCCTBO B IIapax H
rpyIIax, NIOUCK U MOCTPOCHUE AITOPUTMA PELICHUS 3a/1a4u.



TEMATHUYECKOE IINTAHUPOBAHUE
9 KUIACC

Ne i/

HaumeHoBaHue pa3/ie/ioB U TeM
NPOorpaMmbl

KoanuecTBo 4acoB

Bcero

Teopus

IIpakTHyeckue
padoThI

DJIeKTPOHHbBbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

HpaKTI/IKO-OpI/IeHTI/IpOBaHHHe 3aaHuA

12

PELIY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

Brruncnenue u npeodpasoBanue

1,5

1,5

PEIIIY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

Pemienue cucrem u ypaBHEHHI

PEIIY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

BepositTHOCTh COOBITHI

0,5

0,5

PELIY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

OyHKIMU U TpaduKu

0,5

0,5

PEITY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

[TocnenoBaTenbHOCTH U IPOrPECCUH

PELIIY OI'D




https://math-
oge.sdamgia.ru/prob-
catalog

[IpakTrueckue pacueTsl Mo Gopmyiam

0,5

0,5

PEIIY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

Pemenune HCPAaBCHCTB, CUCTCM HCPABCHCTB

0,5

0,5

PELTY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

I'eomerpuueckue urypsl. [Inomamu
MHOI'OyT'OJIbHUKOB. TeopeTnueckue
ACIIEKTBHI.

PEIITY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

10

Pemntenue TekcTOBBIX 3a1a4

0,5

0,5

PELTY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

11

@urypsl Ha KBaJpaTHOU CETKE

0,5

0,5

PELTY OI'D
https://math-
oge.sdamgia.ru/prob-
catalog

12

FCOMeTpI/I‘IeCKI/Ie 3aJa4i Ha BBIYHCIICHHUA

0,5

0,5

PEIIY OI'D

https://math-
oge.sdamgia.ru/prob-

catalog

13

['eomeTpuyeckue 3a1aun Ha
JIOKa3aTeIbCTBA

0,5

0,5

PEIITY OI'D
https://math-



https://math-oge.sdamgia.ru/prob-catalog
https://math-oge.sdamgia.ru/prob-catalog
https://math-oge.sdamgia.ru/prob-catalog
https://math-oge.sdamgia.ru/prob-catalog
https://math-oge.sdamgia.ru/prob-catalog
https://math-oge.sdamgia.ru/prob-catalog
https://math-oge.sdamgia.ru/prob-catalog

oge.sdamgia.ru/prob-

catalog
PEIIY OI'2
14 I'eomeTpuueckue 3aauy NOBBILIEHHON | 0.5 0.5 https://math-
CIOKHOCTH ’ ’ oge.sdamgia.ru/prob-
catalog
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 17 17



https://math-oge.sdamgia.ru/prob-catalog
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IHOYPOYHOE INTAHUPOBAHUME

9 KJIACC
JlaTa
Nﬂ KoaM4ecTBO 4aCoB H3YYCHH 3ﬂeKTp0HHbIe IIPI(l)pOBBIe 06pa3OBaTe.TH>HBIe pecypceol
n/ Tema ypoka 8
" Bcer IIpakTH4ecku
0 Teopus e padoTsI
[TpakTHKO-OpUEHTHPOBAHHBIC Pewry OIS
3ap aHusI 11 op«Hqui» 1 0.5 0.5 https://math-
A P oge.sdamgia.ru/test?category id=138&filter=all
Pemy OI'D
[TpakTUKO-OPHEHTUPOBAHHBIE
3aganus 1npo «Joporu. [1nan 1 0,5 0,5 hitps://math-
A . P POTH. ’ ’ oge.sdamgia.ru/test?category id=142&filter=all
CEJIbCKO MECTHOCTH»
ITpakTHKO-OpHEHTHPOBAHHBIE 1 0.5 0.5 Pemy OI'D
3ananus npo «LuHb ’ ’ https://math-oge.sdamgia.ru/problem?id=407953
[IpakTrKO-OpHEHTHPOBAHHBIE 1 0.5 0.5 Pemry OI'D
3aznanus npo «bymara» ’ ’ https://math-oge.sdamgia.ru/problem?1d=408281
[TpakTHKO-OpUEHTHPOBAHHBIC Pewy OI'9
3ap R op«Ta HE)H i 1 0.5 0.5 https://oge.sdamgia.ru/problem?id=311511&ysclid
g PO «14p : : —md1jhztld6351830817
AIIEKTPOIHEPTHUIOY
[TpakTHKO-OpHEHTUPOBAHHbIE Pemy OI'D
3amanust mpo «MoOuIbHBIE 1 0,5 0,5 https://oge.sdamgia.ru/problem?id

CETHN»

=442724&ysclid=md1jlgvgvn35116090



https://oge.sdamgia.ru/problem?id=311511&ysclid
https://oge.sdamgia.ru/problem?id

IIpakTHKO-OpUEHTUPOBAHHBIE

Pemy OI'D
https://oge.sdamgia.ru/problem?

! 3amanus mpo «CTpaxoBaHUE» 0.5 0.5 id=442724&ysclid=md1jlgvgvn35116090
[TpakTUKO-OpHEHTUPOBAHHBIE Pemry OI'S ) .
8 0,5 0,5 https://math-oge.sdamgia.ru/problem?id=413030
3a/1aHus Ipo «30HTHD)
Pemry OI'D
9 [IpakTUKO-OpUEHTUPOBAHHBIE 0.5 0.5 https://oge.sdamgia.ru/problem?id=
3amanus npo « Ternmuubn ’ ’ 370458&ysclid=md1jxtmqr6517542319
[TpakTHKO-OPHEHTUPOBAHHBIE Pemy OIS .
10 Sa1AHUA TIpO <Y HACTKID) 0,5 0,5 https://oge.sdamgia.ru/test?theme=
137&ysclid=md1jyqfvrq133491054
[IpakTUKO-OpUEHTUPOBAHHBIC Pemry OI'D
11 3amanus npo «Ilman 0,5 0,5 https://math-oge.sdamgia.ru/problem?1d=366653
KBapTUPBD)
IIpakTHKO-OpUEHTUPOBAHHBIE Pemy OF'5 . .
12 0,5 0,5 https://math-oge.sdamgia.ru/test?likes=424915
3a1aHus npo «Bepanas»
Brruncienue u Pewry OIS . .
npeoOpazoBaHue C hitps:math-oge sdamgia.ruiiest/a=view
13 HATY PATLHbIMH HHCTAMH 1 0,5 0,5 many&ecat_id[]=6&cat_id[]=59&cat _id[]=
129&cat_id[]=61&filter=all
TPOOSIMU
N300paxkeHue yncen Ha Pemy OI'D
14 ) . 0,5 0,5
YHCIIOBOM (KOOPAMHATHOM) https://math-



https://oge.sdamgia.ru/problem
https://oge.sdamgia.ru/problem?id
https://oge.sdamgia.ru/test?theme
https://math-oge.sdamgia.ru/test?a=view_

npsimoi. CpaBHEHHE YHUCEIL.

oge.sdamgia.ru/test?category 1d=91&filter=all

[loHsATHE ppaLIMOHAIIBEHOTO
yucia. Pacno3snaBanue

UPPALMOHATIBHBIX YHCEN. Peury OI'D
MHOXECTBO OE€HCTBUTEIBHBIX https://math-
15 | gncen. JleiicTBus c 0,5 0,5 pe : o
i oge.sdamgia.ru/test?category id=90&filter=all
UPPAUOHATBHBIMA ~ YUCIIAMH:
YMHOXXEHHUE, JieNIeHHe,
BO3BEJICHHE B CTETICHb.
[lonatue ypaBHEHHMS M KOPHS
ypaBHeHusd. lIpencrasnenue o Pemy OI'D
PaBHOCWJIBHOCTH  YPaBHEHMH. hitps://math-
16 | O6nacts ONpEIENIEHUS 0,5 0,5 . o e
oge.sdamgia.ru/test?a=view_many&cat_id[|=7&
YpaBHEHHUS (obmacthb . . = =
JTOTTYCTHMBIX - cat_id[]=43&cat id[]=45&cat_id[]=44&filter=all
MEPEMEHHOM).
Pemenue JIMHEUHBIX Pemry OI'D
YPaBHECHHH. JInneiinoe https://math-
17 i’{paBHeHHe ¢ NapaMCTpOM. 0.5 0.5 oge.sdamgia.ru/test?a=view_many&cat_id
OIIICCTEO ropren ’ ’ [=7&cat_id[]=43&cat_id[]=45&cat_id[]=44&filter=al
JHHEHHOTO ypaBHEHHUS. - - -
Pewenne JIMHEVHBIX I
YpaBHEHUI C MapaMeTpoM
Pemry OI'D
KBajpaTHOE ypaBHEHHE M €r0 https://math-
18 0,5 0,5 . .
KOPHHU oge.sdamgia.ru/test?category id=43&filter=all
Pemry OI'D
19 ApobHo-pannoHanbHbie 0,5 0,5 https://math-

ypaBHEHUS

oge.sdamgia.ru/test?category id=45&filter=all



https://math-oge.sdamgia.ru/test?a=view_many&cat_id%5b%5d=7&
https://math-oge.sdamgia.ru/test?a=view_many&cat_id%5b%5d=7&
https://math-oge.sdamgia.ru/test?a=view_many&cat_id
https://math-oge.sdamgia.ru/test?a=view_many&cat_id

Pemy OI'D
https://math-

20 BeposTHOCTE COOBITHI 0,5 0,5 oge.sdamgia.ru/test?a=view many&cat id
[1=20&cat_id[]=69&filter=all
Pemy OI'D
https://math-oge.sdamgia.ru/test?a=view_many&cat
21 O
YHKUIH 1 rpaguicn 0.5 0.5 id[]=62&cat_id[]=8&filter=all
Pemy OI'D
[TocnegoBarenbHOCTH U
22 nporpeccuu. Apupmernyecka 0,5 0,5 https://math-
porp P ’ ’ oge.sdamgia.ru/test?category id=113&filter=all
s IPOTPECCHsl.
Pemry OI'D
[TocnemoBarenbHOCTH U
23 nporpeccuu.l’'eomerpuueckas 0,5 0,5 https://math-
POP ' P ’ ’ oge.sdamgia.ru/test?category id=46&filter=all
nporpeccusi.
Pemry OI'D
[IpakTHueckue pacyeTsl 1Mo https://math-
24 0,5 0,5 ) ) )
dbopmynam oge.sdamgia.ru/test?a=view_many&cat_id[]=
7T1&cat_id[]=27&cat_id[]=70&filter=all
Pemry OI'D
https://math-
P
25 HZIZZZI;i;epaBeHCTB’ cHeTeM 0,5 0,5 oge.sdamgia.ru/test?a=view_many&cat _id
P [[=55&cat_id[]=5&cat_id[]=92&cat_id[]=3&filter=all
2% ['eomerpuyeckue Gurypsl. 0.5 0.5 Pemry OI'D

Vsl TpeyrojibHUKH,

https://math-oge.sdamgia.ru/test?a=view_many&cat



https://math-oge.sdamgia.ru/test?a=view_many&cat_
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https://math-oge.sdamgia.ru/test?a=view_many&cat_

YETBIPEXYTOJIbHUKH,
MHOI'OYTOJIbHUKH U UX
3JICMEHTBI

1d[]=57&cat_id[]=32&cat_id[]=34&cat_id[]
=11&cat_id[]=30&cat id[]=33&cat id[]=29&cat
id[]=3 1 &filter=all

27

['eomeTrpuueckue Gurypsl.
Jmnsb1. OKpyKHOCTB, KPYT U
UX HJIEMEHTBI.

0,5

0,5

Pemy OI'D

https://math-oge.sdamgia.ru/test?a=view_many&cat i

d[]=12&cat_id[]=35&cat_id[]=36&filter=all

28

[Tmomaasr MHOTOYTOJIBHUKA

0,5

0,5

Pemy OI'D

https://math-oge.sdamgia.ru/test?a=view_many&cat

id[]=41&cat_id[]=42&cat_id[]=13&cat_id[]=
40&cat_id[]=38&cat id[]=39&cat id[]=37&cat
1d[]=28 &filter=all

29

TeopeTnyeckue acreKThbl

0,5

0,5

Pemy OI'D

https://math-
oge.sdamgia.ru/test?a=view_many&cat id[]

=]15&filter=all

30

Penrenue TeKCTOBEIX 3a1au

0,5

0,5

Pemy OI'D
https://math-oge.sdamgia.ru/test?a=view_many&cat
id[]=79&cat_id[]=22&cat_id[]=76&cat_id[]=
7T7&cat id[]=78&filter=all

31

®urypsl Ha KBaJIpaTHOU
CeTKe

0,5

0,5

Pemy OI'D
https://math-oge.sdamgia.ru/test?a=view_many&cat
id[]=95&cat_id[[=99&cat_id[]=14&cat_id[]=
101&ecat_id[]=97&cat_id[[=98&cat_id[]=
96&cat_id[]=100&filter=all



https://math-oge.sdamgia.ru/test?a=view_many&cat_i
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32

I'eomeTpuyeckue 3a1aun Ha
BBIYUCIICHUSA

0,5

0,5

Pemy OI'D

https://math-

oge.sdamgia.ru/test?a=view_many&cat id[]
=82&cat id[]=24&cat_id[]=80&cat id[]=81&filter=all

33

I'eomeTpuyeckue 3a1aun Ha
JI0Ka3aTesIbCTBA

0,5

0,5

Pemy OI'D

https://math-oge.sdamgia.ru/test?a=view_many&cat
id[]=112&cat_id[]=83&cat id[]=25&cat
id[]=84 &filter=all

34

['eomeTpuueckue 3amauu
MHOBBIIMIEHHON CIIOKHOCTU

0,5

0,5

Pemy OI'D

https://math-

oge.sdamgia.ru/test?a=view_many&cat id[]
=26&cat_id[]=85&cat_id[]=86&cat_id[]=94&filter=all

OBIIEE KOJIMYECTBO YACOB
10 ITIPOTPAMME

34

17

17
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VYEHUKA

OBA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

1. T'eomerpus. 3amaun Ha TOTOBBIX YepTE)ax s noarorosku k OI'D u EI'D. 7-9 kmaccer -
banasu 9.

2. OI'D. Maremaruka. HoBblil monHbli cripaBounuk - Mepsnsk A.T., [Tononckuii B.B.,
Axup M.C. 2. Maremaruka. CripaBounuk. Bee rembr OI'D u EI'D - Bepounkuii B.1.

3. OI'D Maremaruka. 3a1aHus TIOBBIILIEHHOTO U BBICOKOT'O YPOBHEMN CIIOKHOCTH -
Kpaiinesa JI.b.

4. CBOPHMKM IT1O TIOATOTOBKE K OI'D. Smenko U.B. 36 BapuanTos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

1. Uadoypok,- https://infourok.ru/magazin-

materialov?utm_source=infourok&utm medium=redirect&utm_campaign=bespl-mat-
biblioteka-9-11-

2022 &FilterParams[sortType]=popular&FilterParams[searchQuery]=Pabouas+mporpamma+
BHEYpouHOH+eaTensHoCcTu+%22[loaroroBka+k+OI D+mo+maremarnke%22&promo=1

2. PEIILY OI'D -
https://math-oge.sdamgia.ru/prob-catalog

3. ®UIIH -
https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC20248DC0
4. vpr-ege.ru - https://vpr-ege.ru/oge/matematika/2468-trenirovochnye-varianty-oge-2025-

po-matematike-s-otvetami


https://vpr-ege.ru/

