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[HoacHureJIbHaA 3anuCKa

Pabouas mporpamma BHeypouHoro kypca «IloproroBka k OI'D mo maTemaTuKe»
pazpaboTaHa Ha OCHOBe JEWUCTBYIOIIUX 00pa30BaTEIbHBIX CTAHIAPTOB IO MaTEMAaTHKeE
Ha ypoBHe OOO, koaudumKaTtopa, pa3BHUBaeT 3JIEMEHT COJiep:KaHUA 0a30BOTO Kypca
«Maremaruka», T03BOJISET y/I0BJIETBOPUTDH I03HABATEIbHbBIE TIOTPEOHOCTH YIAIINXCA U
CO3JIaeT ycaoBuUs it moArotoBku k OI'D. Pabouas mporpamma cocTtaBjieHa ¢ yIETOM
TpeboBanmi  DeepaibHOTO  TOCY/IAPCTBEHHOTO  0Opa30BaTEIbHOTO  CTaHAApTa
OCHOBHOTO o01mero obpasoBanusi u TpeboBanuii OOII, ¢ yuerom PenepasibHOI
paboueit MporpaMMbl BOCITUTAHUS.

Cnaua sk3aMeHa 110 MaTeMaTHKe 32 KypC OCHOBHOU LIKOJIBI B popme OI'D sABisercs
OJIHUM W3 HaIpaBJeHUN MOJIEPHU3AIUH IIKOJIHHOTO 00pa30BaHUA Ha COBPEMEHHOM
srame. C ydeToM I1iejiell 00y4eHHs B OCHOBHOM IIKOJIE KOHTPOJIbHO-U3MEPUTEIbHbBIE
MaTepuabl dK3aMeHa B HOBOU (opMe HpoBepAIT CHPOPMHUPOBAHHOCTH KOMILIEKCA
yMEHHUU, CBA3aHHBIX € WHPOPMAIMOHHO-KOMMYHUKATUBHOU JI€SITEJIBHOCTHIO, C
MIOJIyuYeHNEeM, aHAJTU30M, a TaK»Ke IPUMeHEeHNEeM SMIITUPUIECKUX 3HAHUH.

JlanHas mporpaMma Kypca BHEYPOUYHOH /[JeATEJbHOCTH  IIpe/lHa3HAuYeHa I
0o0yJarIuxcsa 9-X KJIACCOB 00Ie00pa30oBaTe/IbHBIX YUPEXKAEHUH U pacCUYUTaHa Ha 34
yaca (1 wac B Hemenw). OHa mNpegHazHAuyeHa [Jis IOBBIINIEHUS 3(G@GEKTUBHOCTH
MIOATOTOBKU OOydJaromuxcsA O Kjacca K rOCyIapCTBEHHOU (MTOTOBOI) aTTECTAIUU II0
MaTeMaTHUKe 3a KypC OCHOBHOM IIKOJIBI. AKTYaJbHOCTh Kypca OOYCJIOBJI€EHA €ro
MIPAKTHYECKOU 3HAYUMOCTHIO.

[TporpaMmma BHEYPOYHOTO Kypca coIViacOBaHAa ¢ TpeboBaHUAMU (eepaybHOTO
rocyZlapcTBeHHOTO obOpasoBaTesbHOro craHzapra OOO wu cojiep:kKaHHEM OCHOBHBIX
IIporpaMM Kypca MaTeMaTHUKHA OCHOBHOM ITKOJIBI.

Ileas Kypca:

cucreMaTru3anud 3HAHUH U CII0COO0B AE€ATEJbHOCTH YUalllUXCA 110 MaTEMATHUKE 3a KypC
OCHOBHOMU IITKOJIBI, II0JATOTOBKA O6yanOIIII/IXCH (0] KJjiacca K OCHOBHOMY
rocyaapCTBEHHOMY SK3aM€EHY I10 MaTE€MAaTHUKE.

3amauu Kypca:

e J3akpenuTh OCHOBHbIE TeEOPETUYECKHE TOHATHUSA U OIpeJeeHus II0
OCHOBHBIM U3y4aeMbIM pa3/iesiaMm;

e OrtpaboTaTh OCHOBHBIE THUNBI 33jlad  u3ydyaeMbiX THIIoB KMM OI'D
«Anrebpa» u «I'eoMeTpUsi» U UX AJITOPUTM PEIIEHUS;

e ®opMupoBaTh y 00yJAIOIMUXCA II€JIOCTHOTO IPEJCTABJIEHUSI O TEMeE, ee
3HAUEHUs B pasjiejie MaTeMaTUKU, MEXKIIPeJMeTHbIE CBSI3U C JPYTUMU
TeMaMUu;

e (CnocobcTBOBaTh UHTEJUIEKTYJIbHOMY Pa3BUTHUIO yJaImxcs,
(opMHpOBaHHNIO KAYECTB MBINIJIEHUSA, XapaKTEPHBIX JIJIsI MAaTeMaTHUECKOU
JIesITeJIbHOCTH M HEOOXOJMMBIX YUEHHKY JJIA ycrnemrHou caauu OI'9, mis
00111el coIabHOU OPUEHTAIINH;

e AKIIEHTUPOBAaTh BHUMAHUE YYaIUXCA HA €IUHBIX TPeOOBAHUAX K
npaBuwiaM O(GOpMJIEHUs PA3JIUYHBIX BHUJIOB 3aJlaHUM, BKJIIOYAEMBIX B
HUTOTOBYIO aTTECTAIINIO 32 KypC OCHOBHOU IITKOJIBI.

e (CrmocobcTBOBATH CO3/IAHUIO YCIIOBUU OCMBICJIEHHOCTH YUE€HU s, BKIIIOUEHU S
B Hero oby4Jarolerocsi Ha ypoBHe He TOJIbKO UHTeJUIEKTYaJIbHOU, HO
JIMYHOCTHOH U COIUAJIPHOM aKTUBHOCTH C MPUMEHEHUEM TeX U UHBIX
MeTOZI0B O0yUeHU .

Pe3yibTaThl 0OCBOEHHUS KypCca BHEYPOYHOM J€ATETbHOCTHA
JIuvnocmHuble pe3yasmambt:



OTBeTCTBEHHOE OTHOIIIEHHE K YYeHHI0, TOTOBHOCTb U CIIOCOOHOCTh K
CaMOpa3BUTHI0 U €aMO00Opa30BaHMI0O HA OCHOBE MOTHBAIUM K OOy4YeHUIO U
MIO3HAHUIO, OCO3HAHHOMY BHIOODPY M IOCTPOEHUIO JajbHENIIeH HHAUBUAYATbHON
TpaekTopun oOpa3oBaHUsA Ha 0a3e OPUEHTUPOBKH B MHpe mpodeccuili u
po(ecCHOHAIPHBIX IPENOYTEeHNH, ¢ YIEeTOM YCTOMYUBBIX I103HABATEIHHBIX
MHTEPECOB, a TaKXKe Ha OCHOBe (hOPMUPOBAHUSA YBAKUTEJIBHOTO OTHOIIEHUA K
TPYAY.

dopmupoBaHUe 11€JIOCTHOIO MUPOBO33PEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIeCTBEHHOUN TPAaKTUKU.

OcBoeHNEe COLMAIBHBIX HOPM, IIPAaBUJI MOBeAEHUsA, pojed U (GOpM COIfUATIbHOU
KU3HU.

PazBuTHE MOpPAJIBbHOTO CO3HAHMA U KOMIIETEHTHOCTH B PEIIEHHH MOPAIbHBIX
po0JIeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, GOPMHUPOBAHUS HPABCTBEHHBIX UYBCTB
¥ HPaABCTBEHHOI'O IIOBEJEHHUS, OCO3HAHHOIO U OTBETCTBEHHOI'O OTHOIIEHHSA K
HPaBCTBEHHBIM ITOCTYIIKAM.
dopmMupoBaHHE  KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  OOINEHUH H
COTPYIHUYECTBE.
dopmMupoBaHHE CIIOCOOHOCTH K SMOIMOHAILHOMY BOCIPHUATHIO MaTEMaTHUECKUX
00'BEKTOB, 3a7]au, PEIIeHUH, pacCyKAeHUN
Memanpeomemuusie pe3yabmamusl 00yueHus
Pez2yaamuenuvte YY/{
OmpenessaTh cOOCTBEHHBIE MMPOOJIEMbI U IIPUYNHBI X BO3HUKHOBEHUS IIPU
paboTe ¢ MaTeEMaTHYECKUMH 00BEKTAMH;
dbopmyrpoBarh cOOCTBEHHBIE BEPCUH HJIM IPHUMEHSTD Y2Ke U3BECTHbIE (DOPMBI 1
METO/bI peleHust MaTeMaTH4eCKOU IpO0JIEMBI, dopmyspoBath
IIPE/INOJIOKEHUST U CTPOUTh TUIIOTE3bl OTHOCHUTEJIBHO PacCMaTPHUBAEMOIO
0o0BbEeKTa ¥ TPEJIBOCXHUINATh Ppe3yJbTaThl CBOEH y4eOHO-I03HABATEIbHOM
JIeATEJIbHOCTH;
OIIPEJIENIATD ITyTH JOCTHKEHUA IeJIeH U B3BEIINBATh BO3MOXKHOCTU pa3pelleHus
OIpe/ie/IEHHbIX  y4eOHO-II03HAaBaTEJbHBIX 3a7lad B COOTBETCTBHU C
oIpeie/IEeHHBIMU KPUTEPUSAMHU U 3a7ja4aMU;
BBICTPAaWBaTh  COOCTBEHHOe  00pa3oBaTeJIbHOE  IIOJMPOCTPAHCTBO  JIJIA
paspelleHns OIpeIeIEHHOIO Kpyra 3a/1a4, OIPeAesIATh U HaXOAUTh YCIOBUS s
peanu3anuy uael U IIaHoB (caMooOydeHue);
CaMOCTOSITEJIbHO BBIOMpATh CpeAu IPEAJIOKEHHBIX pecypcoB Hauboiee
s deKTUBHbIE W 3HAYHMble NPH pabOTe C OIpeAeJeHHOH MaTeMaTHYEeCKOU
MO/IEJIBIO;
YMETh COCTaBJISATH IVIAaH pas3pelleHus OIPeAeJeHHOTO Kpyra 3aad, HUCIOJIb3Ys
pa3JINYHbIE CXEMbI, PeCypChbl IIOCTPOEHHs JHarpaMM, MeHTIbHBIX KapT,
ITO3BOJISIONIUX ITPOU3BECTH JIOTUKO - CTPYKTYPHBIN aHAINU3 33/1aUH;
yMeTh IJIAHUPOBAaTh CBOM 0Opa30BaTeJIbHBIM MapIIpyT, KOPPEKTUPOBAaTh U
BHOCHUTH OIIp€/leJIeHHble M3MEHEHUS, KaueCTBEHHO BJIUSIONINE HAa KOHEYHBIH
MPOAYKT y4eOHO-TI03HABaTEIbHOH JIeSITeJIbHOCTH;
yMeHHEe KAa4eCTBEHHO COOTHOCUTH CBOU JEUCTBHUS C IPEABKYIIAEMBIM HTOTOM
y4eOHO-II03HAaBaTETbHOU JIeATeIbHOCTH ITOCPECTBOM KOHTPOJIS u
IUIAHUPOBAHUA y4YeOHOro IpoIlecca B COOTBETCTBUHM C H3MEHSIOIIUMUCS
CUTyallUsIMH M TNPUMEHsEMBIMU CpeACTBaMH U (QopMaMu OpraHU3aIuH
COTPY/IHUYECTBA, a TAK)Ke WHIUBUyIbHON PabOThI HA YPOKE;
yMeHHe OTOMpaTh COOTBETCTBYIOII[ME CPEJCTBA peau3alui  PelleHUs
MaTeMaTU4YeCKUX 33j/iad, I0JI0MpaTh HHCTPYMEHTHI JJIsl OILIEHWBAHHUsS CBOEH
TPAaeKTOPUH B paboTe C MaTEMATHYECKUMU OHATHUAMHU U MOJIEJISIMU;
IHoznasameavHwle YY/I[



yMeHHe OIpe/esiATh OCHOBOIOJIAraiolllee IMOHATHE U IIPOU3BOJUTH JIOTUKO-
CTPYKTYPHBIM aHAIN3, OMIPE/IEISATh OCHOBHBIE IPU3HAKHU U CBOMCTBA C IIOMOIIIHIO
COOTBETCTBYIOIIUX CPEJICTB U UHCTPYMEHTOB,;

yMeHHe MPOBOJIUTH KaccupuKauio 00beKTOB Ha OCHOBE KPUTEPHUEB, BBIJEIATH
OCHOBHOEe Ha ()OHE BTOPOCTENEHHBIX JaHHBIX;

yMeHHe TPOBOAUTH JIOTUUECKOE paccyXJeHHe B HaIpaBJeHUU OT OOIUX
3aKOHOMEPHOCTEeH u3yyaeMou 3a7jauu J]0 YaCTHBIX PACCMOTPEHUH;

yMeHHe CTPOUTh JIOTUYECKHE pACCYK/I€eHUs Ha OCHOBE CHCTEMHBIX CpaBHEHUH
OCHOBHBIX KOMIIOHEHTOB M3y4aeMOr0 MaTeMaTHUYeCKOro pasjesa WJIN MOJIEJH,
MIOHATHUS WIN KJIACCOB, BBIJIEJISAsA ONpPe/ieJIeHHbIE CYIeCTBEHHbIE IPU3HAKHU WU
KPUTEPUH;

yMEeHHe BBISBJIATh, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTHYHOCTH
COOTBETCTBYIOIIIUX IIETIOUEK paccykXAeHUi Mpu paboTe ¢ MaTeMaTHYeCKUMH
3ajjlauaMu, yMeThb MOAPOOHO U CXKATO IPEACTABJIATH JIETATU3AINI0 OCHOBHBIX
KOMIIOHEHTOB TPH /IOKa3aTeJIbCTBE IOHATHU U  COOTHOIIEHUH Ha
MaTEMATHUIECKOM SI3bIKE;

yMEHHEe OpraHU30BBIBATh IIOMCK U BBIABIATh NPUYUHBI BO3HUKAIOIINX
IIPOIIECCOB, sBJIEHUM, Haubosee BepoATHble (HAKTOPBI, IO KOTOPHIM
MaTeMaTu4YecKrue MOJIeJIN U OOBEKTHI BEAYT ce0sI M0 OmpeieIeHHBIM JIOTHYEeCKUM
3aKOHaM, yMeTh IPUBOJAUTh IPUUNHHO-CJIE/[CTBEHHBIA aHAJIU3 IOHATHH,
CY?KIEeHUU 1 MaTeEMATHUeCKUX 3aKOHOB;

yMeHHEe CTPOUTh MaTeMaTHUeCKyl MOJeJb IIpH 3aJaHHOM YCJIOBHH,
obJraaromell ONpe/ie/IEHHBIMU XapaKTEPUCTUKAaMU OOBEKTa IPU HATHYUHN
ompezieJIeHHbIX KOMIIOHEHTOB (DOPMUPYIOIIETOCA —IIPEJIIO0JIAaTaeMOro IMOHATUS
WJIH SIBJIEHUS;

yMeHUe TEePEBOJIUTh TEKCTOBYIO CTPYKTYPHO-CMBICJIOBYIO —COCTABJISIONIYIO
MaTeMaTU4YeCKOU 33/1a4M Ha fA3BIK I'padUUYecKOro OTOOPaXKEeHUS - COCTABJIEHUSA
MaTeMaTU4eCKOW  MOJENIHN,  COXpaHAMIIIEH  OCHOBHble  CBOWCTBA U
XapaKTepUCTUKY;

yMeHUe 33JlaBaTh IUJIaH peIleHUs MaTeMaTUuyecKoW 3aJlauyl, peayn30BBbIBATh
aJITOPUTM JIEMCTBUU KaK IONIArOBOM HHCTPYKIWU JJI pa3pelleHus yueOHO-
II03HABATEJILHOM 33/1a4H;

yMeHUE CTPOUTH JI0Ka3aTeJIbCTBO METOZIOM OT IIPOTUBHOTIO;

yMeHUe paboTarh ¢ MpoOJIEMHON cUTyaluel, OCyIeCTBIIATh 00pa30BaTeIbHBII
IIPOIECC TIOCPEICTBOM IIOMCKA METO/IOB U CIIOCOOOB paspelleHus 33J1aud,
OIIpe/IeJIATh TPAHUIIBI CBOEr0o 00pa30BaTeIbHOTO IIPOCTPAHCTBA;

YMETh OPUEHTHPOBATHCA B TEKCTe, BBIABJIATH IJIABHOE YCJIOBHE 33/1a4ull U
yCTaHABJIUBATh COOTHOIIIEHUE PACCMATPHUBAEMBIX OOBEKTOB;

yMEHUE MEePEBOJIUTH, HHTEPIIPETUPOBATh TEKCT B MHBIE (POPMBI IIPEICTABIEHUS
nHGOPMAIUU: CXEMBI, IHAaTPAMMBI, rpaduuecKkoe mpeicTaBJIeHNe TaHHbIX;
Kommynukxamuemuwvte YY/{

ymeHue paboTaTh B KOMaHze, (OpMUPOBAHHE HABBIKOB COTPYJAHUYECTBA U
y4eOHOT0 B3aMMOJIEMCTBUSA B YCJIOBUSIX KOMAH/IHOM UTPhI WU HUHOU (OPMBI
B3aHMOJIEUCTBUA;

yMeHHe pacupeziesiiTh pOoJM U 33Jlaudl B paMKax 3aHATUA, GOpPMUPYSA TaKkKe
HaBBIKU OPTaHU3aTOPCKOTO XapaKTepa;

yMEHUE OI€EHMBATh IPABUJIBHOCTh COOCTBEHHBIX JEUCTBHH, a TaKKe
JlesITeJIbHOCTU JIPYTUX YYaCTHUKOB KOMaH/Ibl;

KOPPEKTHO, B paMKax 3a/jlad KOMMYHUKaIuu, GOpMyJINpPOBaTh U OTCTAaWBaTh
B3IJISA/IBI, apryMeHTUPOBATh /JIOBOJIBI, BBIBOJIBI, a TaKXe BBIJBUTATh
KOHTAapryMeHTbI, HeOOXO/IUMble JJIsl BBISABJIEHUS CUTYaIlUU yclieXa B pelleHuHn
TOU MJIM MHOU MaTeEMaTHYECKOU 3a1a4M;



e yMeHHe IOJIb30BaThCSA MaTeMaTHYeCKUMH TepMUHAMU /Ji pellleHus ydeOHO-
IIO3HABATEJBHBIX 3a7lau, a TaKKe CTPOUTHh COOTBETCTBYIOIINE pedeBbie
BBICKA3bIBAaHUA  HAa  MaTreMaTU4YeCcKOM  fA3bIKe  JUII  BBICTPAUBAHUA
MaTeMaTHYECKOH MOJIEIH;

e yMeTh CTPOUTHh MaTeMaTHUeCKhe MOJEIU C IOMOIIBI0 COOTBETCTBYIOIIETO
IIpOrpaMMHOT0 obecrieueHus1, CEpBUCOB CBOOOAHOTO OT/IAJIEHHOTO I0CTYTIA;

e yMeThb I'PaMOTHO U YeTKO, coryacHO mnpaBuiaMm odopmiaenus KHUM-a OI'D
3aHOCUTH MOJIyUeHHbIE PE3yJIbTAThI - OTBETHI.

ITpedmemnble pe3yavmamowi:

e (dopMHpOBaHUE HABBHIKOB MOKMCKA MaTEMATUIECKOTO METO/a, aJITOPUTMA U MOUCKA
pellleHns 3a7]a49U B CTPYKTYype 3aza4 OI'9;

e (dopMHpOBaHUE HABBIKA PeEIleHUs OIpe/IeJIEHHBIX TUIIOB 337[aU B CTPYKTYpe 3aa4
oro;

e yMeHHe paboTaTh C TabJMIIAMU, CO CXEMaMH, C TEKCTOBBIMU JIAHHBIMU; YMETHh
1peoOpPa30BhIBATh 3HAKU M CUMBOJIBI B JIOKA3aTEIbCTBAX U MIPUMEHSAEMBIX METO/IaX
JUTs perieHus1 00pa3oBaTeIbHBIX 33/a4;

e yMeHHEe IPUBOJAUTH B CHUCTEMY, COIIOCTaBJIATH, 00OOOIATh U aHAJIU3HUPOBATH
“HOpMAIMOHHbIE KOMIIOHEHTHI MAaTEMAaTUUECKOTO XapaKTepa U YMeTh IPUMEHSATH
3aKOHBI U ITPABUJIA JIJIsSI pENIeHUsI KOHKPETHBIX 33/1a4;

e VyMEHHE BBIIEJATh IJIABHYIO U U30BITOYHYI0 WHQPOPMAIUIO, TPOU3BOIUTH
CMBICJIOBOE C)KaTHe MaTeMaTHJYeCcKnX (paKTOB, COBOKYITHOCTH METO/IOB U CIIOCOOOB
pellleHus; yMeTh IPEACTABJIATh B CJIOBECHOW QopMe, HCIOJb3YyA CXEMbl U
pasyimyHble TAOJUIBI, TpaUKU W JAUATPAaMMBbl, KapThl MOHATHHA W KJIACTEPHI,
OCHOBHBIE UJIeH U IUIAH PEeIeHNs TOH UJIN HHON MaTeMaTHYeCKOH 3a/1a9H.

TpeGoBaHUA K YPOBHIO IIOJITOTOBKU yUAIIUXCH
HarypaJspHbie yucia. /[poou. PampoHajibHbIE YHcIa
BuinyckHuk Hayuumes:
o MTOHUMATh 0COOEHHOCTH JIECATUUYHON CUCTEMbBI CUUCIIEHUS;
o OIlepUPOBATh MOHATUAMM, CBA3aHHBIMU C IEJTUMOCTBIO HATyPaJIbHbBIX UHCEJT;
o BBIpAXKaTh UKCJIa B D9KBUBAJIEHTHBIX (pOpMax, BEIOMpast HanboJsiee MOAXOISIIYIO0 B
3aBUCUMOCTH OT KOHKPETHOM CUTyalluy;
o CpPaBHUBATh U YNIOPAI0UNBATh PallOHAIbHbIE YHCJIA;
o BBIIIOJIHATh BBIUMCIIEHHUS C PAIMOHAJIBHBIMU YHCJIAMH, COYeTas YCTHblE U
MUCbMEeHHbIE IPUEMBI BBIUNCIEHNH, MIPUMEHEHNE KaJIbKYIATOPA;
o HCIOJIb30BaTh IIOHATUA U YyMEHHUs, CBS3aHHbIE C IIPOIMOPIIMOHAJIBHOCTHIO
BEJIMYMH, IPOIIEHTaMU, B XO7le PellleHUsI MaTeMaTUUYECKUX 33/1a4 U 33/1a4 U3 CMEKHBIX
IIPEIMETOB, BBITIOJIHATD HECJIOXKHBIE IIPAKTUYECKUE PACUETHI.
JelicTBUTEILHBIE UHUCTIA
BuinyckHuk Hayuumes:
e CIOJIb30BaTh HAYaJIbHbIE MPEJCTABIEHUS O MHOKECTBE JIEHCTBUTETbHBIX
Yqucet;
e OmIepupoBaTh TMOHATHEM KBaJIpaTHOTO KOPHsS, IPHMEHAThH €ro B
BBIYHCJIEHUSAX.
Anre0panveckue BbIpaKeHUA
BuinycxkHuk Hayuumes:
e OIEPUPOBATh IOHATUAMH <«TOXKIECTBO», «TOXJIECTBEHHOE IIpeoOpa30BaHUE,
pelIaTh 33/1a4H, coziep:kalne OyKBeHHbIE JaHHbIE; paboTaTh ¢ GopMyIaMu;
e BBINIOJIHATH IIpeo0Opa30BaHUsA BBIPAXKEHUM, COAEpIKAIUX CTENeHU C IeJIbIMU
IIOKa3aTeysIMU U KBaJIpaTHble KOPHU;
e BBINOJIHATh TOXKJECTBEHHble IIPeoOpa30BaHUsA PAlMOHAJIBHBIX BBIpAXKEHUN Ha
OCHOBE IIPaBUJI AeHCTBUI HAJT MHOTOUWJIEHAMHU U ajireOpandecKuMHU Ipo6saMu;
e BBINIOJIHATH Pa3JI0’KeHNEe MHOTOUJIEHOB Ha MHOKHUTEJIN.




YpaBHeHusn
BuinyckHuk naywumesa:

e pemaTh OCHOBHBIE BHbl PAllMOHAJIBHBIX YPaBHEHUU C OJIHOM II€peMeHHOU,
CUCTEMBI JIByX YPaBHEHUM C ByMs IepEMEHHBIMU;

e TOHUMAaTh yPaBHEHUE KaK BOKHEUIIIYI0 MaTEMATUUECKYIO MOJIENh I OMMCAHUSA
¥ U3y4YeHHUs Pa3HOOOPa3HBIX PEeaJbHBIX CUTYAIHH, pellaTh TEKCTOBbIE 33JIaUm
aireOpanvyecKuM METOI0M;

e TNpUMeHATh TrpaduyecKue TMPEACTABIEHUs JJis WCCIeIOBAHUSA ypaBHEHUH,
HCCJIEZIOBAHUS U PEIIEHNS CUCTEM YPAaBHEHUH ¢ IBYMS IIepeMEHHBIMH.

HepasBencrBa
Buinycknuk Hayuumea:
e IIOHUMATH U IPUMEHATH TEPMUHOJIOTHUIO I CHMBOJIMKY, CBSI3aHHbBIE C OTHOIIIEHUEM
HEpPAaBEHCTBA, CBOMCTBA YHCJIOBHIX HEPABEHCTB;
e pelIaTh JUHEWHBbIE HEPABEHCTBA C OJHOUN MEpPEMEHHON M WX CHUCTEMBI; PeIaTh
KBa/IpaTHbIe HEPABEHCTBA C OTIOPOU Ha rpadUUecKue IpeACTaBIeHU .
OcHoBHBIE NOHATHUA. UNcCI0BBIE QYHKIINH
BuinyckHuk Hayuumea:

e TOHUMAaTh W WCIOJIH30BaTh (QYHKIMOHAJIbHBIE TOHATUSA U S3BIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUECHUA);

e CTPOUTH TpadUKH 3JI€EMEHTAPHBIX (QYHKIUI; HCCIEI0BAaTh CBOMCTBA YHCIOBBIX
(GyHKIMIT Ha OCHOBE U3yUeHUsI TOBEIEHUs X TPadUKOB,;

e TMOHUMATh (PYHKIIUIO KaK BOKHEUIIIYI0O MAaTEMaTHUYECKYI0 MOJAENb /I ONUCAHUS
MIPOIIECCOB U SIBJIEHUH OKPY?KAIOIIETO MHPA, MPUMEHATh (PYHKIIMOHATHHBIN
SI3BIK JIJIA ONMHCAHUS U WCCJIEIOBAHUSA 3aBHCHUMOCTEH MeEXAy (GU3UUECKUMU
BEJIMYMHAMU.

Onucare/ibHaA CTATUCTUKA
BouinyckHuk Hayuumea:
® ICIIOJIB30BATh MPOCTEHIINE CIIOCOObI MIPE/ICTABIEHNA U aHAIN3a CTATUCTUYECKUX
JIAHHBIX.
CiyualiHbple COOBITHSA Y BEPOATHOCTH
BBIIyCKHUK HAYYUTCA
. HaXOJUTb OTHOCUTEJIBHYIO YaCTOTY U BEPOATHOCTH CIIyYaHOTO COOBITHA.
KomouHaTopuka
e BpImycKHUK HAy4YUTCA peniaTh KOMOMHATODHBIE 33J1aul HA HAXOXKJIEHHE Yucia
0OBEKTOB MJIM KOMOWHAIIUH.
HarnaaHasa reomeTpus
BuinyckHuk Hayuumes:
e pacIiO3HaBaTh HAa YEPTEXKAX, PUCYHKAX, MOJEJISIX U B OKPY?KAIOIIEM MUPE IUIOCKHUE
Y IPOCTPAHCTBEHHBIE TeOMETPUYECKHE (PUTYDBI;
* pacIo3HaBaTh Pa3BEPTKH KyDa, MPSIMOYTOJIBHOTO MMapaslIesIenuIie/1a, IPaBUIbHON
MIUPAMU/IbI, IIJINH/IPA U KOHYCA;
e CTPOUTH Pa3BEPTKU KyDa U MPSAMOYTOJIHHOTO MTAPAJIIEJIETUIIENA;
e OIpEJeJIATH MO0 JUHEUHBIM pa3MepaM Pa3BEPTKU (PUTYPHI JIMHEHHBIE Pa3MePhI
camMoi Gpurypsl 1 Ha060pOT;
e BBIUHUCJIATH 00BEM IPAMOYTOJIBHOTO IMapasIIeIennuIe/a.
I'eomeTrpuueckue purypsi
BuinyckHuk Hayvumes:
e TI0JIb30BATHCSA A3BIKOM reOMEeTPUH /IJI OIIUCAHUA IIPEeJIMETOB OKPY>KAIOIEero MUpa
Y UX B3aUMHOTI'O PACIOJIOKEeHN;
e pacmo3HaBaTh U M300pakaTh HA UYEPTEXKax U PUCYHKAX reomerpudeckue GUIrypbl
1 UX KOH(UTypauuy;




e HAXOAWUTh 3HAUEHUA JJIUH JIMHEHHBIX 5JIEMEeHTOB (GUIYp W UX OTHOIIEHUS,
TPaZlyCHyI0 Mepy VyIJIOB OT 0° A0 180°, mpumeHss ompejiesieHus, CBONCTBA U
MpU3HAKU (QUTYP U UX 3JIEeMEHTOB, OTHoIleHus Guryp (paBeHCTBO, MoOa0bwHe,
CUMMeTpUH, IOBOPOT, NApaAJJIEbHBIN IIEPEHOC);

e oOmepupoBaTh € HAyaJbHBIMU MOHATUAMU TPUTOHOMETPUM U BBINOJHATH
aJIeMeHTapHbIe onepanuu Ha/l GyHKIUAMU YIJIOB;

e pemaTh 33/1aYM HA /I0KA3aTEeIbCTBO, OMMPASACh HA M3yUeHHbIe CBOUCTBA (PUTYp U
OTHOIIIEHUU MeKy HUMU U IPUMEeHAA U3y4YeHHbIEe MeTO/bI J0Ka3aTeIbCTB;

e pelIaTh HECJIOXKHBbIE 337]a4d HA IIOCTPOEHUe, IPUMEHAS OCHOBHBIE AJITOPUTMBI
IIOCTPOEHU C IOMOIIBIO ITUPKYJIA U JIUHEUKH;

e pellIaTh IPOCTEUIINE IJIAHUMEeTPUYECKUE 33/JaUU B IPOCTPAHCTBE.

HN3mepeHne reoMmeTpu4eCKUuX BeJINYUH
Buinycknuk nayuumes:

® UCIIOJIB30BAaTh CBOMCTBA U3MepEHUs JUIMH, IJIOIAJlell U yIJIOB IPU pelleHUuUn
3aJlay HA HAXOXKJEHUe JIJIMHbI OTpe3Ka, JJUHBI OKPY>KHOCTH, JJIMHBI JyTU
OKPY>KHOCTH, TPaJlyCHOU MepBhl yTJIa;

e BBIUUCJIATH IUVIOMIAJAU TPEYTOJbHUKOB, IPSAMOYTOJBHUKOB, NapasjieiorpaMMOB,
Tpalnenuii, KpyroB U CEKTOPOB;

e BBIUMCJIATH JJINHY OKPY>KHOCTU, JJINHY JYTU OKPY>KHOCTH;

e BBIUUCJIATH JUTMHBI IMHENHBIX 3JIEMEHTOB (PUTYP U UX YTJIBI, UCIIOJIb3YA (DOPMYJIBbI
JUIMHBI OKPY>KHOCTU U JIJTUHBI IyTH OKPYKHOCTU, (OPMYJIbI IUTOMazen Guryp;

e DpeliaTh 337laudl HaA [IOKA3aTeJbCTBO C UCIOJb30BaHUEM (OPMYyJT JIJIUHBI
OKPY>KHOCTH U JJINHBI JYTU OKPY>KHOCTHU, GopMyJI IIo1aien puryp;

e pelllaTh MpakTUYeCKHe 3a/jauM, CBSA3aHHBIE C HAXOXKJEHHEM TreOMeTPUYECKHX
BeJIMYUH (MCHOJB3ys TP HEOOXOAWMOCTA CIPABOYHUKA U TEXHUYECKHE
Cpe/icTBa).

Koopaunarsl

Buinycknuk Hayuumes:

e BBIYUCJIATH JJIMHY OTpe3Ka 110 KOOPAWHATaM ero KOHI[0B; BBIUUC/IATH KOOPAUHATHI
cepeiuHbl OTPe3Ka;

® HCIOJb30BaTh KOODAWHATHBIM MeETOJ /I HW3y4eHUsA CBOWCTB IIPAMBIX U
OKPY>KHOCTEH.

Coaep:xkaHue Kypca BHEYPOUYHOMH AeATE€IbHOCTH
«IIpakTHKO-OpHEHTHPOBAaHHBbIE 3aaHua» OTtpadborka 3agau N? 1-5 KM OI'9.
TabsmuHOe U rpaduuecKoe Mpe/icTaBIeHNe JaHHBIX, IUIAaH U CXeMa, U3BJIeUeHne
Hy>KHOU uHpopMmanuu. V3MeHYMBOCTh NpPU U3MepeHUsAX. Pemaromuye mnpaBuia.
3aKOHOMEPHOCTH B W3MEHUHMBBIX BeJWYMHAX. BbIUuciieHUs W 1peoOpa3oBaHHE
BesTnuuH. VceemoBaHue IPOCTEUIITUX MAaTEMATUUECKUX MOJIETIEH.

«BpruucijeHus u npeoopaszosanua». Orpaborka 3agau N¢ 6 KM OI'D.

Jeiicmeua ¢ HaMyparbHbIMU HUCAAMU

CyiokeHHE U BBIYMTAHUE, KOMIIOHEHTHI CJIOKEHUS U BBIYUTAHMUSA, CBA3h MEK/IY
HUMU, HAXOXK/JIeHHEe CyMMbl U Ppa3HOCTH, H3MEHEHHWe CyMMbl M Pa3HOCTU IIPU
M3MEHEHUH KOMIIOHEHTOB CJIOXKEHUS U BBIYUTAHUA.

YMHOXKEHUE U JieJIeHNue, KOMIIOHEHTHl YMHOKEHUSI U JIeJIEHUs], CBA3b MEKAY
HUMU, YMHOKEHUE U CJIOXKEHHE B CTOJIOUK, JIeJIEHUE YTOJIKOM, IIPOBEPKAa pe3yJibTaTa ¢
MIOMOIIIBIO IPUKUIKHU U 0OPATHOTO IEHCTBUSA.

YJucaoevle blpadceHusn

YucoBoe BRIPAXKEHHE U €0 3HAYEHHE, ITOPSA/IOK BBINIOJTHEHUS JEHCTBHU.

/JIpoou. O6bikHOBEHHbLE OPOOU

Jons, yacts, ApoOHOE Yo, IpoOb. [[poOHOE YKMCI0 KaKk pe3yJbTaT JIeIeHus.
[IpaBusbHbBIE U HEIPAaBUJIbHBIE IPOOH, cMelIaHHasA IPo0b (CMeIlIaHHOe YHCIIO).



3anuch HATYpIBHOTO 4YHCJIA B BUJIEe APOOM C 33/IaHHBIM 3HAMEHATeJIeM,
nmpeoOpa3oBaHUe CMENIAaHHOU IPo0OH B HEITPAaBUJILHYIO IPOOH 1 HA00OPOT.

[TpuBenenne npobeit k oOmeMy 3HaMmeHarendo. CpaBHeHHE OOBIKHOBEHHBIX
JIpo0ei.

CnoxeHre ¥ BBIUMTAHUE OOBIKHOBEHHBIX JpO0el. YMHOXKEHUE U JIeJIeHUe
0OBIKHOBEHHBIX JIPOOE.

Apudmernueckue AeHCTBUSA CO CMENIAaHHBIMU JPOOIMMU.

Apudmernueckue AeHCTBUA ¢ IPOOHBIMH YHCIAMH.

Cnocobbl payuoHaau3ayuu BbMUCAGHULl U UX NPUMEHEHUe NPU BblNOAHeHUU
delicmeuil.

Jlecamuunble Opoou

[IpeoOpa3oBaHue JeCATUYHBIX Jpobeid B OObIKHOBeHHble. CpaBHeHUE
JECATUYHBIX ApoOei. CiioKeHWe W BBIYUTAHHUE JIECATHYHBIX Apobei. OKpyrieHue
JECATUYHBIX JIpobeli. YMHOXKEHUE U JleJIeHne JeCATUUHBIX Apobeii. I[IpeobpasosaHue
00blKHOBEHHbIX Opobell 8 DecamuyHble 0pobu. KoHeunvle u OeckoHeuHble 0ecamu4Hble
dpobu.

Yucaa. PayuoHaavHble uucaa

MHO3K€eCTBO pallMOHAIBHBIX uncesl. CpaBHEHUE pallIOHAIBHBIX Yucesl. JlefcTBus
C palMoHAJbHBIMU YHCIaMH. [IpedcmasaeHue payuoHANBbHO20 HUCAA 0eCAMUYHOU
0pobwio.

JIpo6HO-payuoHarbHbLe 8bIPANHCEHUA

[Tpeo6pa3oBanue JpOOHO-TUHEHHBIX BBIPAKEHUU: CJIOJKEHUE, YMHOXKEHUE,
nenenne. Anzedbpauueckas 0pobwv. CoxpaweHue anzebpauveckux dpobdeii. IIpusedeHue
anzebpauveckux dpobeil xk obwemy 3HameHamenro. /[leticmeua ¢ aszebpauveckumu
dpobamu: caoxceHue, 8bIMUMAHUE, YMHOMCeHUe, OeleHue, 8038edeHUe 8 CIMeneHb.

«/le¥ictBUTEABbHBIE YHcaa». OTpaboTka 3amau N2 7 KUM OI'D.

PauyuoHanvHble uucaa

M300parkeHHe urces Ha YMCIOBOUM (KoopAuHATHOM) npsaMon. CpaBHEHHE YHCEJT.
Mopayab uucaa, reoMeTpuuecKkass WHTepHperanuss MOAyJas uwuciaa. JledcrBus c
MTOJIOKUTEILHBIMHU U OTPHUIATEIbHBIMU YHcIaMU. MHOKECTBO IeJIbIX UK CeJl.

Koopounama mouxku

OcHOBHBIE TIOHATHS, KOOPOUHAMHDBIL AYYU, PACCMOSAHUE MeH0Yy MOoUKAMLU.
Koopournamut mouxku.

HppauuoHaavHble Hucaa

[ToHATHE UpPAIMOHATIBHOTO UKcIa. Pacrio3HaBaHUe HPPaAIUOHATBHBIX YK CET.

MHnoscecmao delicmeumenvHbLxX Hucen.

«IIpeoOpazoBaHMe ajire0panvYecKuXx BoIpazkeHum ». OrpaboTka 3ajaa N2 8 KUIM
ora

HppayuoHaavbHble vucaa

[ToHATHE WPPAIMOHAIBHOTO uKcia. PacliodHaBaHUWE HPPAlMOHATbHBIX YHCEI.
[Tpumepsl JO0Ka3aTeJbcTB B anrebpe. Jlelicmeus ¢ UPpauuOHAAbHbIMU YUCAAMU:
YMHOCeHUe, DeneHue, 8038e0eHle 8 CmeneHb.

Mmnodcecmeo delicmeumenvHblx vuceA.

«YpaBHeHHUA U HepaBeHcTBa». OTpaboTtka 3a7au N2 9 KUM OI'D.

Pasencmea

YucsioBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PAaBEHCTB. PaBEHCTBO C ITepeMeHHOH.

Ypasnenua

[TonsaTHe ypaBHEHUsS U KOPHs ypaBHeHUs. [Ipedcmasnetue 0 pagHoCUAbHOCMU
ypasHeHuil. Obaacmb onpedeneHus ypasHverus (obaacmsv donycmumbvlx 3HaHeHutl
nepemeHHoll).

Jluneiltnoe ypasHeHue U e20 KOPpHU



Pemenvie suHelHBIX ypaBHeHUH. JIuHellHOe YypasHeHue ¢ NApPaAMempoMm.
Koauuecmeo wopHell aumeliHo20 ypasHeHus. PeweHue aumeliHblx ypasHeHuil c
napamempom.

Keadpamnoe ypasHeHue u e2o kKOpHu

KBazparnble ypaBHeHusa. HenosHble KBasjpaTHblE ypaBHEHUA. /[MCKPUMUHAHT
KBa/IpaTHOTO ypaBHeHUs. PopMmysia KOpHEHN KBa/IpaTHOTO ypaBHeHUs. Teopema Buema.
Teopema, obpamHass meopeme Buema. PellleHue KBaApaTHBIX YpPaBHEHUM:
HCITOJIb30BaHKe (DOPMYJIBI JIJIsl HAXOXK/IEHUs KOPHEH, epaguueckuil Memoo peleHus,
PasnoxceHue Ha MHoOXcuMeAu, nodbop xopHeil ¢ UCNOAb308aHUEM meopembl Buema.
Koauuecmso xopHell xeadpamHo20 YpasHeHus 8 3asucuMocmu om  e2o
Juckpumunauma. bukeadpamuosle ypasHeHus. YpasHeHus, ce00uMble K AUHEUHBIM U
keadpamuwvim. KeadpamHsle ypagHeHUS C napamempom.

/Ipo6HO-payuoHaarbHble YpasHeHUN

Pemenrie mpocTedux ApoOHO-TUHEHHBIX ypaBHeHUU. Pewenue OpoOHO-
PAyUOHANBbHBIX YPABHEHULL.

Memoovt peweHus ypasHeHull: memodbl PABHOCUALHBLIX Npeobpasosamuil,
MemoO 3ameHbl nepemeHHOU, epaduueckuit memod. Hcnoav3osaHue ceoiicma
@dyHKUUIl Nnpu peweHUU YpasHeHUll.

Ipocmetiwue uppayuoHansHble ypasrerus suda | f (x) =a, \/f (x) = \/g (x) -

n
YpasHenus suda X = a.YpasHeHUs 8 UeAblX HUCAAX.

«BeposarHocTh coobITHIT» OTpaboTKa 3a7a4 N2 10 KIIM OI'D.

Cayuaiinvie coobimus

CiiygaliHble OIBITHI (9KCIIEPUMEHTHI), 3JE€MEHTApHbIE CIyJaliHble COOBITHSA
(ucxonpl). BeposiTHOCTH — 3yieMeHTapHbIX  cOObITHH. COOBITHA B CIy9alHBIX
SKCIIEDUMEHTaX W OJIAarONPUATCTBYIOIINE 3JIEMEHTApHbIe COOBITHS. BeposATHOCTH
CJIyJaiHBIX COOBITUH. OMBITBI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSMH.
Kiaccuueckrie BEpOSTHOCTHBIE OIIBITHI C UCIIOJIb30BAHHEM MOHET, KYOUKOB.

«@yHKIUU U rpadpukun». Orpadorka 3agau N2 11 KM OI'3.

DPynxyuu

IHonamue goynxuuu

JlekapToBbl KOODJAMHATHI Ha IUIOCKOCTH. PopMUpOBaHUE IpeACTaBJIEHUNA O
MeTanpeIMETHOM  TOHATUH  «KOOpAWMHATHI». CrmocoObl  3azjaHusg  (QYHKIUM:
aHAJIUTUYECKUH, rpadudeckuii, TaOuuubid. ['paduk dyHkiuu. [Ipumepsl QyHKIIHH,
IIOJIy9aeMBIX B IIPOIIECCE MCCJIEIOBAHMUS PA3JIMYHBIX PEIbHBIX MPOLIECCOB U PElIeHUs
3a7ay. 3HaueHne GyHKIUU B Touke. CBoiicTBa (yHKIUN: 00JACTh OIpe/iesIeHu,
MHOKECTBO 3HAYEeHUH, HYJIH, MIPOMEXKYTKU 3HAKOIIOCTOSTHCTBA,
YyemHocmyv/HeuemHoCcmy, TMPOMEKYTKH BO3pacTaHus U yObIBaHHsA, HaubOOJbIlee U
HauMeHblllee 3HaueHus. VcenenoBanue GyHKIMH 110 ee TpaduKy.

JIuneitnan ghynxyun

CpoiictBa u rpaduk JUHEHHOU GYHKIUHU. YIVIOBOM KO3(MGUIIUEHT IPAMOM.
Pacronoxkenue rpaduka JsuHEWHOW GYHKIMM B 3aBUCHMOCTH OT €€ YIJIOBOTO
ko3dduirenTa U CcBOOOSHOTO uwieHa. HaxoxcdeHue koaggduyuenmos auHetiHOU
PYHKYUU NO 3A0AHHBIM YCA0BUAM: NPOXONHCOeHUe npsamoll uepe3 0se MOUKU C
3a0aHHbIMU KOOPOUHAMAaMu, npoxoxcoeHue nNpamou uepe3d OAHHYIO MOUKY U
napaanenavbHoll OaHHOU npamotl.

Keadpamuunasa ¢gynxkyusn

CpoiictBa u rpaduk KBagpaTuyHou QyHkuu (mapabosna). IlocmpoeHue
epaguxa keadpamuuHoil GyHKYUU N0 MOUKaAM

O60pam1an nponopyuUOHANBLHOCTL

k
CpoiicTBa QyHKITUH Y = K y== 'unepboia.
X



«IIpakTnueckue pacuersl o popmysram» OtrpaboTrka 3azau Ne 12 KIIM OI'

Bripaxkenue c nepemeHHOU. 3HaueHHe BhIpa)keHus. [lofcTaHOBKA BBIPAKEHUU
BMECTO IlepeMeHHBbIX.

Ieawle sbipadiceHus

CreneHp C HaTypaJIbHBIM IIOKa3aTejeM U ee cBoicTBa. IIpeoOGpasoBaHus
BBIPAKEHUH, COZIePKAIIUX CTEIIEHN C HATyPAJIbHBIM ITI0Ka3aTeJIEM.

OpHouIeH, MHOTOWIEH. /[eficTBUA ¢ OJITHOWIEHAMHU ¥ MHOTOUYIeHaMH (CII0KeHHe,
BBIUNTaHNE, YMHOXKeHHe). PopMyJibl COKpAIIEHHOTO YMHOKEHHUS.

«Cucrembl HepaBeHCTB». OTpaboTka 3amau N2 13 KM OI'9.

Cucmemuvt HepageHCME

CucreMbl HEPAaBEHCTB C OJHOU IepeMeHHOU. PellleHme cucTteM HEPaBEHCTB C
OJTHOW TIepEMEHHOW: JIMHEHHBIX, Keadpamibix. V300paskeHue pelleHusl CUCTEMBI
HEPABEHCTB Ha YMCJIOBOM MPSIMOU. 3aIIUCh PEIlleHNs CUCTEMbI HEPABEHCTB.
«ITociaexoBaresabHOCTH U Iporpeccun» OTpaboTtka 3azau N2 14 KM OT'9.

INIocaedosameavHocmu u npozpeccuu

YucsioBass TMOCIEN0BATELHOCTh. [IpUMephl YHCJIOBBIX IIOCJIE/IOBATETLHOCTEN.
BeckoHeunble mOCIeAOBaTEIPHOCTH. ApudMeTnyeckas MPOTPeCcCUs U ee CBOMCTBA.
Feomerpuueckas mporpeccus. Qopmyaa obwe2o0 wieHa u CYMMbvl N NePebvlX UN1eHO8
apugmemuueckoll u 2eomempuyeckoll npozpeccutl

«'eomerpuueckue purypsl. Yriabei». Otpaborka 3agau Ne 16 KM OI'3.
Beauuunut
Besnmuuna yria. I'pagycHas mepa yria.
TpeyzoavHux
CpoiicTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA. BHENIHUN YyTOJ TpEyroJbHHKA.
CyMMa yTIJI0B TPEYTroJIbHUKA

«'eomerpuueckue purypsl. /lanasr». OrpaboTtka 3azau NQ 15,17 KM OI'9

Dduzypnvl 8 ceomempuu u 8 OKpyxcaroujem mupe

Feomerpuueckas ¢urypa. BHyTpeHH:s, BHeIIHAA 0o6sacTH (PUTYphI, TPAHUIIA.
Jluanu u obJlacTM Ha IJIOCKOCTH. Beimykias u HeBblmykiasg ¢urypsl. [liockas u
Herviockass ¢urypsl. IloHAaTue BesmuuuHbl. [|yuHa. V3MmepeHue minHbL. EnuHUIBI
3MepeHus JJINHbI

Boiiesiennie  cBoicTB  00bekTOB.  DOpMHUpOBaHHE  IPEJCTABJIEHHUNA O
MeTalpeIMETHOM NOoHATHU «durypa». Touka, OTpe3ok, mpAmasd, Jyd, JOMaHasd,
IJIOCKOCTh, YTOJI, OMICCEKTpHCA yIJIa U €e CBOMCTBA, BHU/ABI YIJIOB, MHOTOYTOJIbHUKH,
OKPY>KHOCTb U KpYT.

OceBasa cumMmmMmerpus reomerpudeckux ¢uryp. LleHTpanbHasg cHUMMeTpUA
reoMeTpu4yecKux Quryp.

«ILromaas MHOTOyroJibHUKa». Orpaborka 3amag N2 18 KMIM OI'9

H3mepeHusn u gbiuucaeHus

[Tnomazu. @®opMmysbl WJOMIAAW TPEYTroJbHUKA, IapajlejiorpaMMa U ero
YaCcTHBIX BHJ0OB, Tpamnenuu, ¢opmysa I'epoHa, dopmysna IUIOMAU BBIIYKIOTO
YeThIpexyroJIbHUKa, GOPMYJIBI JUIMHBI OKPY>KHOCTHU U IJIOIA/IN Kpyra

«TeopeTnueckue acnekTbr». OTpaboTka 3amau N2 19 KUM OI'D.
Teopernueckue acleKThbl, TEOPEMbI, aKCUOMBI, OIIpeiesieHns, GOPMYJIbl, JEMMBI.
MecTo B y4YeOHOM IJIaHe:
3aHATUA TOPOBOAATCS BO BHEYPOYHOE BpeMs, 1 pa3 B HeAeNIo,
IIPOJIOJIKUTEBHOCTD 3aHATUA 45 MUHYT. [Iporpamma paccuntaHa Ha 34 4aca B TO/I.

®opMBbI OPraHU3aANUY 3AHATUHA U BU/IbI yU€OHOMU AeATEeJTbHOCTH



®opMbl OpraHM3anUu JIEATEJTBHOCTH: IMpakThUdyeckas pabora, mpoOIeMHO -
ITIOUCKOBas1 OeceJia, IPOEKT, TPYIIIOBasl U IMapHasi paboTa, IIpe3eHTallus, pojieBasi urpa,
MIOUCK UH(POPMaIUU.

Buabsr yueOHOU AeATETPHOCTU: ydacTHe B y4eOHOM HaioTe, BBIIIOJTHEHHE
3aJIaHUI TPAKTUKyMa, OTOOp MaTepHuasia U3 HECKOJIBKUX UCTOYHUKOB, COTPYAHUIECTBO
B [Tapax | TPYIIax, IIOUCK U MOCTPOEHUE AJITOPUTMA PEITEHUS 3a7]aqH.



TEMATHUYECKOE IINIAHUPOBAHUE
9 KUIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

Teopus

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

[IpakTHKO-OpHUEHTUPOBAHHBIE 3aJAHUS

12

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

Brruucnenue u npeoOpa3zoBanue

1,5

1,5

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

Pemenue cucteM u ypaBHEHHIT

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

BepositHOCT cOOBITHI

0,5

0,5

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

OyHKIMH U TpadUKH

0,5

0,5

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

IlocnegoBaTenbHOCTH U nmporpeccuu

PEINY OI'D




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

[IpakTHdeckue pacueTsl Mo GopMynam

0,5

0,5

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

Pemenne HCPaBCHCTB, CUCTCM HCPABCHCTB

0,5

0,5

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

I'eomerpuueckue ¢urypsl. [Tnomanu
MHOTOYTOJIbHUKOB. TeopeTnyeckue
ACIEKTBHI.

PEIIY OI'D

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

catalog

10

Pemrenye TeKCTOBEBIX 3ama4

0,5

0,5

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

11

Ourypsl Ha KBaIpaTHOU CETKE

0,5

0,5

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

12

reOMeTpI/ILIeCKI/Ie 3aJa4 Ha BBIYUCIICHUSA

0,5

0,5

PEINY OI'D

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

catalog

13

reOMeTpI/ILIeCKI/IC 3aga4M Ha
J0Ka3aTcJIbCTBa

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
PEITY OI'D
14 ['eomeTpuieckue 3aa4u MOBBIICHHON 1 05 05 https:// math-
CIIOKHOCTH oge.sdamgia.ru/prob-
catalog
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 17 17



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

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC

Aara JuiekTpoHHbIE HH(POBBIE 0Gpa3oBaTeIbHbIE PECYPCHI
No KosaunyecTBo yacos HU3yYeHUus
. Tema ypoka
Beero IIpakTHueckue
Teopusi | padoThI
[IpakTuxo- Pemry OI'D
1 OpUEHTHPOBAHHBIEC 3aIaHUS 1 0,5 0,5 https://math-
npo «[leuxm» oge.sdamgia.ru/test?category_id=138&filter=all
[TpakTuko- Pemry OI'D
) OpUCHTHPOBAHHBIC 3aIaHUS 1 05 05 https://math-
npo «Jloporu. ITnan ’ ’ oge.sdamgia.ru/test?category_id=142&filter=all
CEIbCKON MECTHOCTH
[Ipaktuxo-
3 o;)I/IeHTHpOBaHHme 3a/1aHus 1 0,5 0,5 Pewy OI'3 . .
’ ' https://math-oge.sdamgia.ru/problem?id=407953
po «unab»
[IpakTuxo-
4 o;)HeHTHpOBaHHHe 3a/laHus 1 0,5 0,5 Pewty O . .
' ' https://math-oge.sdamgia.ru/problem?id=408281
po «bymaray»
[IpakTuxo- Pemry OI'D
5 OpPHUEHTHUPOBAHHbBIC 33 JaHUS 1 05 05 https://oge.sdamgia.ru/problem?id=311511&ysclid
npo «Tapudsr Ha ' ' =md1jhztld6351830817
AIIEKTPOIHEPTHIO»
IIpakTuko- Pemry OI'D
6 1 0,5 0,5 i .
OpPUEHTUPOBAHHbIE 33/1aHUS https://oge.sdamgia.ru/problem?id



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

po «MOOHIIEHBIE CETHY

=442724&ysclid=md1jlgvgvn35116090

IIpakTuxo- Pewy OI'S )
7 OPHEHTHPOBAHHBIE 3aJAHUS 0,5 0,5 https://oqe.sdamq|a.ru/pr_oblem?
’ ’ id=442724&ysclid=md1jlgvgvn35116090
po «CtpaxoBaHuE»
[IpaxTuko- Pemry OI'D
8 OpPUEHTHPOBAHHBIC 3aIaHUS 0,5 0,5 https://math-oge.sdamgia.ru/problem?id=413030
po «30HTHI»
[IpakTuxo- Peuy OI'S . .
9 OPHMEHTUPOBAHHBIE 3aJaAHUS 0,5 0,5 https://oqe.sdgmq|a.rt_1/problem?|d:
’ ’ 370458&ysclid=md1jxtmqr6517542319
po «Termmuusn
[TpakTuko- Pemry OI'D
10 OpUEHTHUPOBAHHBIE 3a/IaHUS 0,5 0,5 https://oge.sdamgia.ru/test?theme=
po «Y4acTKu» 137&ysclid=md1jyqfvrql133491054
[TpakTuko- Pemry OI'D
11 OpPUCHTUPOBAHHBIC 3a1aHUS 0,5 0,5 https://math-oge.sdamgia.ru/problem?id=366653
nipo «I1man KBapTHPHI»
[IpakTuko- Pemry OI'D
12 OpPUCHTHPOBAHHBIC 3aIaHUS 0,5 0,5 https://math-oge.sdamgia.ru/test?likes=424915
po «Bepauab»
Brruncnenue u Pewty O
https://math-oge.sdamgia.ru/test?a=view,
13 npeo0pasoBannue ¢ 05 05 many&cat_id[]=6&cat_id[]=59&cat_id[]=
HATYPAILHRIMI SHCIAMI 1 129&cat_id[]=61&filter=all
IpoOsIMU
14 N306pakenue yrcen Ha 0,5 0,5 Pemry OI'D



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_

YHCJIOBOM (KOOPAMHATHOM)
npsimoil. CpaBHEHUE YHCEIL.

https://math-
oge.sdamgia.ru/test?category_id=91&filter=all

[TonATHE HPPALMOHAIEHOTO
ynciaa. Pacro3naBanne

HppalMOHAIBHBIX YHCEII. Pemry OI'D
MHOXeCTBO JEUCTBUTEILHBLIX httos://math-
15 qHCelL. JlelicTBus c 0,5 0,5 Ps: ) . o
oge.sdamgia.ru/test?category_id=90&filter=all
HppaluOHAIIBHBIMU YUCIIAMU:
YMHOXEHUE, JeJICHHE,
BO3BCJICHHUC B CTCIICHD.
[loHnaTHe ypaBHEHHS W KOpHS
ypaBHeHus. [IpeacraBinenue o Pemry OI'D
PAaBHOCHUJIBHOCTH ypaBHEHMIA. httos://math-
16 O6nacTsb onpeeIeHus 0,5 0,5 HERSANAT . I
oge.sdamgia.ru/test?a=view_many&cat_id[]=7&
YpaBHEHHUS (o6macth e i A N
JOTIYCTAMBIX SHAYCHIT cat_id[]=43&cat_id[]=45&cat_id[]=44 &filter=all
TIEPEMEHHOM ).
Pemenue JIMHEWHBIX
YpaBHEHUH. JIuneiinoe Perry OI'D
17 ﬁpaBHeHHe ¢ HapaMeTpoM. 05 05 https://math-oge.sdamgia.ru/test?a=view _many&cat_id
OHICCTRO ropHen ’ | [1=7&cat_id[]=43&cat_id[]=45&cat_id[]=44&filter=all
JIMHEUHOTI'O YpaBHCHUS.
Pemienue JIMHEWHBIX
YpaBHEHUH C IapaMeTpoOM
Pemry OI'D
KBanpatHoe ypaBHEHHE U €ro https://math-
18 0,5 0,5 : . .
KOPHHU oge.sdamgia.ru/test?category_id=43&filter=all
19 Jpo6HO-paloHalbHbIE 0.5 0.5 Peury OI'D
ypaBHEHHUS ' ' https://math-



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

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

Pemry OI'D
. https://math-oge.sdamgia.ru/test?a=view_many&cat_id
20 BepositHOCT COOBITHI 0,5 0,5 []=20&cat_id[]=69&filter=all
Pemry OI'D
https://math-oge.sdamgia.ru/test?a=view_many&cat
21 DyHiumn 1 rpaguicn 05 05 id[]=62&cat_id[]=8&filter=all
[TocnenoBarensHOCTH U Pemry OI'D
27 MIPOTPECCHH. 05 05 https://math- _ _
Apudmernueckast ’ ’ oge.sdamgia.ru/test?category_id=113&filter=all
MPOTPECCUS.
IlocnemoBaTeabHOCTH U Pemry OI'D
93 IIPOIPECCHH. 05 05 https://math-
TeomeTpryeckas ’ ’ oge.sdamgia.ru/test?category_id=46&filter=all
nporpeccus.
Pemry OI'D
[TpakTHYecKre pacyeTsl Mo https://math-
24 0,5 0,5 : : :
bopmynam oge.sdamgia.ru/test?a=view_many&cat_id[]=
71&cat_id[]=27&cat_id[]=70&filter=all
Pemry OI'D
Perienue HepaBeHCTB, https://math-oge.sdamgia.ru/test?a=view_many&cat_id
25 0,5 0,5 . . . .
CHCTEM HEPABCHCTB []=55&cat_id[]=5&cat_id[]=92&cat_id[]=3&filter=all
I'eomerpuueckue GpUrypsl. Pemry OI'D
26 VYrasl. TpeyronbHuKH, 0,5 0,5 https://math-oge.sdamgia.ru/test?a=view_many&cat

YeThIPEXYTOJIbHUKH,

id[]=57&cat_id[]=32&cat_id[]=34&cat_id[]



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

MHOT'OYI'OJIBHUKH U UX
OJICMCHTBI

=11&cat_id[]=30&cat_id[]=33&cat_id[]=29&cat_
id[]=31&filter=all

I'eomerpuueckue GpuUrypsl.

Pemry OI'D
https://math-oge.sdamgia.ru/test?a=view many&cat i

27 . ] ] ;
JUIHHEL OKPYIKHOCTD, KpYT i 05 05 d[J=12&cat_id[]=35&cat_id[]=36&filter=all
X DJICMCHTHI.
Pemry OI'D
https://math-oge.sdamgia.ru/test?a=view many&cat
id[]=41&cat_id[]=42&cat_id[]=13&cat_id[]=
2 I1 T T T
8 JIOTHAI> MHOTOYTOJIbHHA 0.5 0.5 40&cat_id[]=38&cat_id[]=39&cat_id[]=37&cat_
id[]=28&filter=all
Pemry OI'D
https://math-
29 Teopernyeckne acTeKThI 0,5 0,5 oge.sdamgia.ru/test?a=view_many&cat_id[]
=15&filter=all
Pemry OI'D
https://math-oge.sdamgia.ru/test?a=view many&cat
30 Perrenne TEKCTOBBIX 3a1a4 0,5 0,5 id[]=79&cat_id[]=22&cat_id[]=76&cat_id[]=
77&cat_id[]=78&filter=all
Pemry OI'D
https://math-oge.sdamgia.ru/test?a=view many&cat
31 ®durypsl Ha KBaJIpaTHOU 0.5 05 id[]=95&cat_id[]=99&cat_id[]=14&cat_id[]=

CCTKC

101&cat_id[]=97&cat_id[]=98&cat_id[]=
96&cat_id[]=100&filter=all



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

I'eomerpuueckue 3agaun Ha

Pemry OI'D
https://math-

32 R 1 0,5 0,5 oge.sdamgia.ru/test?a=view many&cat_id[]
=82&cat_id[]=24&cat_id[]=80&cat_id[]=81&filter=all
Pemry OI'D
CeOMeThIMECKIE SANAtH Ha https://math-oge.sdamgia.ru/test?a=view_many&cat
33 OKagane - A 1 05 05 id[]=112&cat_id[]=83&cat_id[]=25&cat_
8 " id[]=84&filter=all
Pemry OI'D
https://math-
r . . .
34 szzf;:;;s;iﬁ):ﬁ:fn 1 0,5 0,5 oge.sdamgia.ru/test?a=view _many&cat_id[]
=26&cat_id[]=85&cat_id[]=86&cat_id[]=94&filter=all
OBILIEE KOJIMYECTBO YACOB 34 17 17

I10 ITIPOTPAMME



https://math-oge.sdamgia.ru/test?a=view_many&cat_id
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https://math-oge.sdamgia.ru/test?a=view_many&cat_
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

1. Teomerpus. 3agaun Ha TOTOBEIX YepTexkax Mg noAroToBku k OI'D u EI'D. 7-9 kaccsl -

bamasu D.

2. OI'D. Maremaruka. HoBblit mosHbIi cipaBounuk - Mepansik A.T., ITononckuii B.B.,

Axup M.C. 2. Matematuka. CnpaBounuk. Bee rembr OI'D u EI'D - BepOunkuii B.1.

3. OI'D Maremartuka. 3aaHus TIOBBINIEHHOTO ¥ BHICOKOTO YPOBHEH CIIOKHOCTH -

Kpaiinea JI.b.

4. CBOPHUKHM I10 ITOJATOTOBKE K OI'D. Smenko W.B. 36 BapuanTos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
UHTEPHET

1. Uuadoypok,- https://infourok.ru/magazin-
materialov?utm_source=infourok&utm_medium=redirect&utm_campaign=Dbespl-mat-
biblioteka-9-11-

2022 &FilterParams[sortType]=popular&FilterParams[searchQuery]=Pabouas+mnporpamma+
BHEYpouHOH+IesaTensHoCcTu+%2 2 ToaroToBka+k+OI D+mo+maremaTrke% 22&promo=1

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

3. ®UIINA -
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/
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