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IHosicHUTEJILHAA 3aIIUCKA

Kypc nmoaroroBku xk OI'D mo mareMaTHKe TpeAHAa3HAYCH JUIs MOBBIMICHHUS 3()(HEKTHBHOCTH
MOJATrOTOBKH OOydarommxcst 9 kjiacca K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY 10 MaTeMaTHKe 3a
KypC OCHOBHOMW IIKOJIBI M MPEIyCMAaTPUBACT MX IMOATOTOBKY K JalbHEHIIEMY OOYYEHUIO B CpeIHEH
IKOJIC)»; HAIMPABJICH Ha BOCMOJHEHUE HEOCTAIONINX 3HAHUN, OTPAabOTKY MPUEMOB PEIICHUS 3aaHHi
Pa3JIMYHBIX TUIIOB M YPOBHEW CJIOXHOCTH BHE 3aBHCUMOCTH OT (DOPMYITHPOBKH, a TaKKe OTPabOTKY
TUNIOBBIX 3afanmii OI'D mo MaremMaTHke Ha TECTOBOM MaTepHalie; MO3BOJIMT CUCTEMATH3UPOBATH U
YIOIyOWTh 3HaHUS Y4YallUXCs IO Pa3JIMYHBIM pas3ieiiaM Kypca MaTeMaTUKA OCHOBHOW IIIKOJIBI
(apudmetuke, anredpe, CTAaTUCTHKE, TECOPHH BEPOSITHOCTEH M TEOMETPHH).

Henan:
CUCTeMAaTH3aIls 3HAHUW W CIOCOOOB JIEATEIHHOCTH YYalIUXCs MO MaTeMaTHKE 3a KypC OCHOBHOM
HIKOJIBI, TMOATOTOBKAa oOydarommxcs 9 Kiacca K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHy I10
MaTeMaTHuKe.
3apaum:
e 3akpenuTh OCHOBHbIE TEOPETUYECKHE TMOHATHS M ONpPENEICHUS IO OCHOBHBIM
M3y4aeMbIM pa3jieliaM;
e OrpaboTaThb OCHOBHBIE THUIIBI 337ay u3ydaemblx TUoB KM OI'D «Anrebpa» u
«"eomeTpusi» M UX aJTOPUTM PEIICHUS;
e @dopMupoBaTh Yy 00YyYaIOIIMXCS IEJIOCTHOTO MPEACTaBICHUS O TEME, €€ 3HAUCHUS B
pasziesie MaTeMaTHKU, MEXIPEIMETHBIC CBSI3U C IPYTUMU TEMaMH;
¢ (CnocoOCcTBOBaTh MHTEIUIEKTYAIBHOMY PAa3BUTHUIO ydaluxcs, (POPMUPOBAHUIO KAYEeCTB
MBIIUICHHSI, XapaKTePHBIX I MAaTEMaTHYCCKOW JEATCIILHOCTH W HEOOXOIUMBIX
YUeHUKY AJisl yeneurHo caaun OI'D, mist o61elt counaabHOW OpUeHTAIlNH;
e AKIEHTHpPOBaTh BHHMMAaHHE Y4YalllUXCsl HA €IUHBIX TpeOOBaHUAX K MpaBHIIaM
odopMIIeHUS PA3IMYHBIX BUIOB 3aJaHHI, BKIIOYAEMBIX B UTOTOBYIO aTTECTAIMIO 3a
KYpC OCHOBHOM IIIKOJIBI.
e (CnocoOCTBOBaTh CO3/IaHUI0 YCIOBHIM OCMBICICHHOCTH YY€HHUS, BKIIOYEHHS B HETO
00y4Jaromierocsi Ha ypoBHE HE TOJILKO MHTEIIEKTYaIbHON, HO JINYHOCTHOM U COLUATIbHOMN
AKTUBHOCTH C MIPUMEHEHUEM TEX WM UHBIX METOJOB O0YUECHHUS.

I/IH!DOQMauI/IOHHaﬂ JEATECJIbHOCTH

Cpoku Meponpusitue
CEHTSIOph usydenue nemoBepcun OI'D-2024 (1ienb — MOHATH 0COOCHHOCTH 33JaHUH,
KOTOpbIE OYAYT MPEATOKEHBI YUAIIUMCSL B TOM TOJ1y)
CEHTSIOpb 3HAKOMCTBO YYaIIUXCsl C KOJU(PHKATOPOM JIEMEHTOB COJICPKAHUS

9K3aMEHAIMOHHOW paboThI, cienu(UKaIueil Sk3aMeHAIIMOHHOW PaboTHI 1O
anreope (IMPOeKT)

CeHTS0pb (dopmMHpOBaHUE Ha OCHOBE IMOATOTOBIEHHOI'O AaHATUTHYECKOTO MaTeprasa
NOHMMaHuA y o0yyatomuxcs crnermduxu OI'D

CeHTSIOpb OLIEHKa FOTOBHOCTH ydanuxcs k OI'D, BeIsIBIeHHE TPOOIIEM, THITUYHBIX KaK JUIs
JTAHHOTO KJ1acca, TaK U MHAMBHUIYAJIbHO JUISl K&KJOTO YUEHHUKA,

CeHTS0pb IUTaHUPOBAHKUE PAOOTHI MO Pa3BUTHIO HABBIKOB BBITTOJIHEHHSI TEPBOM
YacTH 9K3aMEHAIIMOHHOTO 3aJIaHuUs

CeHTS0pb (dbopmMHpOBaHKE CIIPABOYHOTO MaTepuasia Julst oAroToBku k OI'D

B T€UEHUE 03HAaKOMJIEHHUE C JIUTEepaTypol 1o noaroroske k OI'D

roja

B TEUECHUE NICHXOJIOTHYECKas MMOAr0oTOBKa oOyyaronuxcs kK OI'D, oka3aHue momMouy B

rozaa BbIpa0OTKE MHAUBUIYAIBHOTO CII0C00a JEATEIbHOCTH B IIPOLIECCE BBIMOIHEHUS

9K3aMCHAIITMOHHBIX 3aHaHHﬁ




B TCUCHHE a) O3HAKOMJICHHUE YYaIMXCS C PAaBUIIAMH 3aII0JTHEHUS OJIaHKOB OTBETOB.
roja 0) perneTuIys C y4JalluMHCS 3alOJHEHUSI OJIAHKOB PErHCTpalliu U OJIaHKOB
(MHOTOKpaTHO) | OTBETOB.
B TCUCHHE 3HAKOMCTBO Y4alIuxcsi ¢ vH(opmMaiuei mo periaameHty nposeneHus OI'D
rozaa
B TCUCHHE NPOBEICHUE WHANBUYAIbHO-TPYIIIOBBIX 3aHATUH 110 MAaTEMaTHKE
roja
B TE€UCHUE UMHAMBHUAYalIbHAs padoTa ¢ yYalllUMUCS «TPYIIIbI PUCKa»
roja
B TE€UEHUE WHAMBHUAYyallbHAs pab0Ta ¢ MOTUBHUPOBAHHBIMU yYaIIUMHUCS
roja
B TE€UEHUE WNudopmupoBanue poautesneid yueHHKoB 9 Kiiacca 1o BOIIPOcaMm:
roja 1) monoxxenue o OI'D, npaBuia u npoieaypa nposeacaus OI'D;
2) JoxkymenTtsl OI'D; myHkT craun OI'D;
3) cBoeBpeMeHHOE HHPOPMUPOBAHKE POAUTENCH 0 X0/1e MoAroToBKH K OI'D
4) pe3ysbTaThl TPEHUPOBOYHBIX, TUATHOCTUYCCKUX M PEIICTUIIMOHHBIX PadoT;
rpaduk npoBeacHUss padoT;
5) mopsA0K mojauu anesuIsiiuu
6) pesynbraTel OI'D Mo MaTeMaTHKeE.
B TCUCHHE odopmienue nHpopMamoHHoro crenaa «l'otopumes k OI'9»
rojaa
B TE€UCHUE [TpakTHKyM IO pelIeHUIO 3aJaHHi TepBOM YacTH HK3aMEHAIIMOHHON PadOThI
roaa

! 2[!F3HH33!!I/IH IOBTOpPEHUS,

Ha »sTom srtame HeoOxommmo paszpabotarh miaH MoATroTOBKU K OI'D, KOTOPHIA TOJDKEH
BKJIIOUATh B C€0S CIIUCOK KJIFOYEBBIX TEM JJISl IOBTOPEHUS. DTO MO3BOJUT MapajUIeIbHO ¢ U3yUYEHUEM
HOBOI'0 MaTepHaja CUCTEMHO ITOBTOPUTH MPOiiieHHOe paHee (MCIOIb3yeMblil MaTepHrai U3 OTKPHITOTO
Oanka 3aganuii ®UIIN).

[Tpu moBTOpEeHUHM pelIeHNs 3aay HY>KHO JOOMBAThCs OT YYEHUKOB OCMBICTICHHS KaX/10T0 11ara
perieHus, TpeOoBaTh OT HUX CCHUIOK HAa COOTBETCTBYIOIIME INpaBuiIa, (GOPMYIbI, YTOOBI y ydaluxcst
(bopMHPOBATMCH ACCOLIUAIINH.

Ocob6oe BHMMaHUE B MPENOJaBaHUU MaTeMaTHKH CIEAYeT YACIUTh PEryIsipHOMY BBIITOJIHEHHIO
yIpaXHEeHHH, pa3BUBaIOIINX 0a30Bble MaTEMATUYECKNE KOMIIETEHIIMH IIKOJIbHUKOB (YMEHUE YUTATh U
BEPHO MOHMMATh YCJIOBHE 3aJaud, pelaTb MPAaKTHUYECKHE 3aJaud, BBINOJHATH apupMeTHYECKHe
neicTBus, mpocTeiiue anredpanyeckre npeoOpa3oBaHus, JEHCTBUS C OCHOBHBIMU (DYHKIMSIMU U T.11.).
Bkit04nTE IpUMeEpHI Cepru «HAWIM OLIMOKY B PEIIEHUI», «[IPOBEPh MOIYUYEHHBIH OTBET M10/ICTAHOBKOI
B ypaBHEHUE (CUCTEMY)» U T.A.

B 3aBucumocTy OT pe3yapTaToB, KOTOPBIE TOKA3bIBAIOT yUalllUecs JaHHOIO Kilacca, IIaH
noarotoBku k OI'D B TedueHne yueOHOTO T0/1a MOKET OBITh CKOPPEKTUPOBAH.

Opraﬂmaguﬂ H NIPOBEICHUEC MOHUTOPUHIOB.

MOHUTOPHHT IO MaTEMAaTHKE BKITIOUAET B ce0s HE TOJIBKO JUarHocTuyeckue padbotsl B popmare O,
HO W perynsipHble cpe3bl 3HaHUN. OCHOBHAas IeNb MOJAOOHBIX PAbOT — OMEpaTUBHOE MOTyYEHUE
nH(pOpMAIIUK O Ka4eCTBE YCBOCHUS OIPEACIICHHBIX TE€M, aHAJIN3 TUIMUYHBIX OMIMOOK W OpraHM3aIus
WHAWBUAYAIbHON paOOThI ¢ yUaIIMMICS 110 YCTPAHEHUIO MPOOEIoB B 3HAHUSX. JJOBOJIUTE 10 CBEACHUS
ponuTenell pe3ynbTaThl TaKMX padOT U CPE30B, YTO, B CBOIO OUYEpEb, OJATOMPUATHO CKKETCS Ha
JAIbHEUIIEM mporiecce 00yIeHHUS.

JluarHocTrueckue paboThl Ha ypoBHE 00pa3oBaTesibHOM opranu3aiuu (1 pa3 B Mecsn).
JmarHoctuueckue paboThl Ha YPOBHE MYHHIIMIIATBHOTO paiioHa Mo TpaduKy.
JuarHoctuueckue pabotel cuctemsl StatGrad.



Temartuueckue paboThI.
3a4eTsl 110 TEOPETHYECKOMY MaTepHaly 3a KypC OCHOBHOM IIKOJIBL.
Benenue n1uarHocTU4ecKUX KapT.

Hcnoar3opanue UKT npu noaroropke k Ol

Ilcuxojornyeckasi NOArOTOBKA
OO0yuenue npuemy «/IBuxeHue BBEpX-BHU3»

OO0y4eHue KeCTKOMY CAMOKOHTPOJIII0 BPEMEHH

OO0yueHue OlleHKe TPYIHOCTH 3a/laHuil U pa3yMHOMY BBIOOPY 3THX 3aJaHUN

OO0yueHue NpUKUAKE TPAHULL PE3YIHTATOB U MUHUMAJIbHOU MOJICTAHOBKE KaK ClIoco0aM MpOBEPKU
pe3yJbTaTOB

Co3ianue 0aHKA TECTOBBIX 3AIAHUI
CozntaHue TecToB 110 OCHOBHBIM T€MaM Kypca

TpeHUpOBOYHBIE TECTHI

HToroseie TeCThI

TecTbl MPONUIBIX JIET

TecTbl MPOOHBIX SK3aMEHOB

OTtkpaIThIi Oank 3aganuii EI'D: http://www.fipi.ru

QCTHBIﬁ CUeT, }CTHBIe YIIDAKHCHUS,

VY CTHBIN CUET Ha KayKJJOM YPOKE CTPOUTH TOJIBKO Ha OCHOBE ynpaxHeHuit OI'D.

ITpu pa3zpaboTke copepkaHust U GOPMbI IPEICTABICHUS YCTHBIX YIPaXXHEHUH clenyeT obecrednBaTh
IPOCTOTY TEXHUYECKUX MPEoOpa3oBaHUN M BBIUMCICHUHM, HEOOXOJUMBIX JJISl UX BBIIOJHEHHUS. DTO
MO3BOJISIET COCPEOTOYUTh BHHMAHHME YYaIMXCSl Ha CMBICIOBOM CTOpPOHE MX BBINOJHEHHUS, T.e. Ha
OIpEeNIeICHNU MeToAa MX pemeHus. Kpome Toro Takoro poja 3afgaHus IMO3BOJIIOT MOJAEIMPOBATH
pa3IMyYHbIE HECTAHAAPTHBIE CUTYal[UU IPUMEHEHUS 3HAaHUM U YMEHUN yJalluxcsl.

O0vYaTh «TeXHHKe C/IAYU TecTa»
OO0yuath CTPOroMy CaMOKOHTPOJIIO BPEMEHHU;

Yuum onpenensitb TPYAHOCTh 3aaHUN;

3HaAKOMUM C PUEMOM IIPHUKUIKI PE3yIbTaTa Mo ICTaHOBKOMT;

3HaKOMUM C IPUEMOM «CIUPAIBHOTO JBUKEHHUS 110 TECTY».

[Ipuyuaem pedsT K METOY «IIPUCTATBLHOTO B3TJISAa» - BHUMATEIbHO MOCMOTpH: «HeT i KopoTkoro
nyTH peuieHusa? Tak Kak Thl OTPaHUYEH BO BPEMEHU»

PaGora ¢ dankamu
HpI/Iy‘{aTB BBIITYCKHUKOB K BHHUMATCIBHOMY UYTCHUIO HW HCYKOCHUTCIIbBHOMY BBIIIOJIHCHUIO

WHCTPYKIUH, UCTIONB3YyIOMHXCcs B MaTepraiax O3, k yeTkoMy, pa300punBOMY MTHUCHMY. 3arOTHEHUIO
OyraHka peructparuu u 61anka No2, TOMOJTHUTEIBHOTO OJIaHKa.

Ilanka yyamerocs 1o noaroropke k Ol

. TeopeTrueckuii CIpaBOYHUK

. WuauBuayaibHas AMarHOCTUYECKas KapTa.

. Pazbop 3amanuii ¢ THMMYHBIME OIIMOKAMHU.

. MOHHTOPHHT CJITaYH TEOPETUIESCKOTO MaTepHalIa.

. Junarnoctuueckue paboThI.

. [Tonbopka 3ananuii yact 1 u yacTu 2.

. WNuctpykius o padote ¢ 6itankamu. baanku Nel u No2, nonmomHUTEIBHBIN OJ1aHK.
. I'paduik KOHCYIBTALINA.

. WNHauBuyalbHBIE MApIIPYTHI.


http://www.fipi.ru/

Crrcok mocoOuii 1 HHTEPHET PECYPCOB.

Terpajap vyanierocsi no noiaroroske k OI'J.

Ilanka yuuTesi 1o noAroroBke k OI'J

IInanupyemble pe3yabTaThl

Jluunocmuvie pe3yibmamol:
OTBETCTBEHHOE OTHOILIEHME K YYEHHUIO, FOTOBHOCTh M CIIOCOOHOCTh K CaMOpa3BUTUIO U
camM000pa30BaHUIO Ha OCHOBE MOTHBAIIMH K OOYYECHHIO U MMO3HAHMIO, OCO3HAHHOMY BBIOOpY U
HOCTPOCHMIO JaibHENIIeH HHAUBUYalbHON TpaeKTOpUH 00pa3oBaHMs Ha 0a3e OPUEHTUPOBKU
B Mupe mnpodeccuii Hu TPOPECCHOHANBHBIX MPEANOYTCHHH, C YYETOM YCTOMYMBBIX
II03HABATEJIbHBIX HHTEPECOB, & TAK)KE Ha OCHOBE (DOPMUPOBAHUS YBAXKUTEIBHOTO OTHOILIEHUS K
TpyAay.
@opmMupoBaHUE LEIOCTHOTO MHMPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOIIECTBEHHOMN MPAKTUKH.

OcBoeHMe COLMATIBbHBIX HOPM, [TPaBWJI OBEAECHUS, posiel U (OpM COLUATBHOM KU3HHU.
Pa3zBuTue MOpanbHOrO CO3HaHMS W KOMIIETEHTHOCTHM B PEIIEHHMH MOPAIbHBIX MpoOiIeM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, (OPMHUPOBAHUS HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O
IIOBEJICHNU, OCO3HAHHOT'O U OTBETCTBEHHOI'O OTHOLIEHMSI K HDABCTBEHHBIM IIOCTYIIKaM.
dopMHUpOBaHNE KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE.
®opMHpOBaHUE CITOCOOHOCTH K SMOLMOHAIBHOMY BOCHPHATHIO MAaTEMaTHYECKUX OOBEKTOB,
3aJa4, PeIICHUH, pacCyKICHUM
Memanpeomemuvie pe3yromamsi 06yueHUs
Pecynamuenvie YY/[

e omnpenensaTh cOOCTBEHHbIE MPOOIEMbl M NMPUYMHBI UX BO3HMKHOBEHMs NpU pabore ¢
MaTeMaTHYECKUMH 00bEKTaMU;

e (opMynHpoBaTh COOCTBEHHBIE BEPCHUU WM HPUMEHATH YK€ H3BECTHbIE (OPMBI U
METO/Ibl PEIICHHUs MaTeMaTH4eCKOW MpoOseMbl, (pOpMYIUPOBATH IMPEANOIOKEHUS U
CTPOUTH THUIOTE3bl OTHOCHUTEIBHO PACCMATPUBAEMOIO OOBEKTAa M MPEABOCXUIIATH
pe3yNbTaThl CBOEH yueOHO-TI03HABATENbHOM 1€ TENbHOCTH;

e OmnpeneNsaTh IMYTH JOCTH)KEHHs LeJded M B3BEHIMBaTb BO3MOXKHOCTU pa3pelieHus
OTIpe/IeIeHHBIX y4eOHO-IT03HABATEIbHBIX 3a/1ad B COOTBETCTBUU C OINpEAETICHHBIMU
KPUTEPUSIMHU U 33]]a4aMu;

® BBICTpPaWBaTh COOCTBEHHOE O00pa30BaTEIbHOE MOMANPOCTPAHCTBO MJI Pa3pELICHUS
OIPEAEIIEHHOr0 Kpyra 3a/1ay, ONpelessITh U HAXOIUTh YCIOBHS IS peaju3aluu Uaeu u
MJIaHOB (caMo00yueHue);

®  CaMOCTOSTEIbHO BBIOMPATh CPEIU MPETIOKEHHBIX pecypcoB Hanboiee 3¢ (heKTUBHBIE U
3HaYMMBbIe MTPHU padoTe C ONpeIEICHHON MaTeMaTHUYECKOH MOJIeINbIO;

® yMEThb COCTaBIATh IUIAH pAa3pelleHUs ONPEIEICHHOIO Kpyra 3anad, HCIOoNb3ys
pa3IMyYHbIe CXEMBbI, PECYPCHI TIOCTPOCHUS AMArPAMM, MEHTAIbHBIX KapT, MO3BOJISIOLINX
IIPOU3BECTHU JIOTHKO - CTPYKTYPHBINA aHAJIN3 3aJa4u;

e yMeTh IUIAHUPOBATh CBOW 0Opa30BaTENbHBIA MapHIPyT, KOPPEKTUPOBATh U BHOCUTh
olpeielIeHHble M3MEHEHUs, KaYeCTBEHHO BIIMAIOUINE HAa KOHEYHBIH NMPOIYKT y4eOHO-
MIO3HABATEJILHOMN AEATEIbHOCTH;

® yMEHHE KaueCTBEHHO COOTHOCUTH CBOM JEHCTBHUS C MPEABKYIIAEMBIM MTOTOM y4eOHO-
MO3HABATEIbHOM JESTETLHOCTH IOCPEACTBOM KOHTPOJIS M IUIAHMPOBAHUS y4eOHOTO
mpoiecca B COOTBETCTBUM € HW3MEHSIOMIMMUCA CUTYyallUSIMM M TPUMEHSEMBIMH
cpeAcTBaMU M (OpMaMU OpraHU3alUMH COTPYJHHYECTBA, A TAKXKE WHIAWBUIYAIbHOM
paboTHI HA YPOKE;

e yMeHHue OTOMpaTh COOTBETCTBYIOLIME CPEICTBA PEATU3ALNUN PELICHUS MAaTEMaTHYECKUX
3a1ad, MoAOMpaTh WHCTPYMEHTHI JUIsl OLIGHUBAHHS CBOEU TpaeKTopuu B pabore ¢
MaTEMaTHYECKUMH MOHATUIMHA U MOACIISIMU;

Ilo3nasamenvuvie YY/[



YMEHHE OINPENEIATh OCHOBOIIOJIATAIOIEE NOHATUE U IPOU3BOIUTH JIOTMKO-CTPYKTYPHBIN
aHaJIN3, ONPENEIATh OCHOBHBIE IPU3HAKM M CBOMCTBA C ITOMOILIBIO COOTBETCTBYIOLINX
CPEICTB U MHCTPYMEHTOB;

yYMEHHUE MPOBOJAUTH KiAacCH(PUKALKI0O OOBEKTOB HAa OCHOBE KpPUTEPUEB, BBIIEIATH
OCHOBHOE Ha ()OHE BTOPOCTENIEHHBIX JaHHBIX;

YMEHHE IPOBOJIUTH JIOTMYECKOE pacCy)XKJICHHE B HANpPaBICHUH OT OOIIMX
3aKOHOMEPHOCTEW M3y4aeMOM 3aJja4i O YaCTHBIX PACCMOTPEHNUN;

YMEHHE CTPOUTD JIOTUYECKHE PACCYKACHHUS HA OCHOBE CHCTEMHBIX CPaBHEHUI OCHOBHBIX
KOMIIOHEHTOB H3Y4aeMOI'0 MaTEeMaTHUYECKOIro pas3jesia WM MOJENH, IMOHATHS WIH
KJIACCOB, BBIIEIIAS ONPEACICHHBIE CYIECTBEHHBIC IPU3HAKU WA KPUTEPHU;

YMEHHME  BBIIBJIATH, CTPOMTH 3aKOHOMEPHOCTb,  CBS3HOCTH,  JIOTMYHOCTb
COOTBETCTBYIOLIUX IIETIOUEK PACCYXKIEHHUH Ipu paboTe ¢ MaTeMaTHUECKUMHU 3a7adyaMH,
YMETh MOAPOOHO M CXKATO MPEICTABIATh NCTATM3ALMIO OCHOBHBIX KOMIIOHEHTOB IIPH
JI0Ka3aTeJIbCTBE MTOHATUM U COOTHOLLIEHUI Ha MAaTEMATUYECKOM SI3BIKE;

YMEHHME OpPraHU30BBIBATh IMOMCK M BBIABIATh NPUYMHBI BO3HUKAIOLIUX IPOLIECCOB,
SBJICHUH, Hambosiee BEpOSTHbIE (PAKTOPBI, IO KOTOPHIM MaTeMaTHYECKHE MOJENU U
00BEKThl BeAyT ceOsl MO OMNPEJCNIEHHBIM JIOTMYECKMM 3aKOHaM, YMETb MPUBOAUTH
IIPUYUHHO-CJIEICTBEHHBIN aHAIN3 MIOHATUH, CY>KIEHUN U MaTEMaTH4YECKUX 3aKOHOB;
YMEHHUE CTPOMTh MaTeMaTHUYECKyl0 MOJENb INpHU 33aJaHHOM YCIOBMH, OOJajarouiei
ONpEACICHHBIMU  XapaKTePUCTHKAaMU O0bEKTa TMpU HAIUYUM  OMNPEJECIIEHHBIX
KOMITOHEHTOB ()OPMUPYIOLIETocs MPEANoIaraeMoro MoHATHI WK SBJICHUS;

YMEHHME  IEPEBOJUTH  TEKCTOBYKD  CTPYKTYPHO-CMBICIOBYK)  COCTaBISIOLIYIO
MaTeMaTUYeCKON 3aJaud Ha S3bIK IpaUuecKoro OTOOpaXKEHHs - COCTaBJICHMS
MaTEMaTHUYECKON MOJEIIN, COXPAHSIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTHUKHY;
YMEHME 3aJaBaTh IJIAaH PELICHUS MATEMaTU4YECKOW 3aJaud, pealln30BbIBATh AJITOPUTM
JNeMCTBUM Kak IOIIAroBOM HMHCTPYKLMHU JJIs pas3pelieHuss y4eOHO-IO3HABATENbHOM
3a/1a4i;

YMEHHE CTPOUTH 10KA3aTEIbCTBO METOAOM OT IPOTUBHOIO;

yMeHue paboTath ¢ MpoOJIeMHON cUTYyalnel, OCYIIEeCTBIATh 00pa30BaTeNbHBIN MPOLIECC
MOCPEACTBOM TIOMCKAa METOJIOB M CIIOCOOOB pa3pelleHus 3a1a4u, ONPeIeNsiTh IPaHULIbI
CBOEr0 00pa3oBaTEIbLHOIO MPOCTPAHCTBA;

YMETb OPUEHTUPOBATHCS B TEKCTE, BBIABIIATH [JIABHOE YCIOBHUE 3a/1a4l U YCTAHABIINBATh
COOTHOILIEHUE pacCMaTPUBAEMbIX 0OBEKTOB;

YMEHHE NEepPEeBOJUTh, WHTEPIPETHUPOBATH TEKCT B HHBIE (OPMBI MPEJICTABICHUS
MH(pOpPMaLIUU: CXEMBI, JUarpaMMbl, rpapuuecKkoe IpeICTaBlIeHNE JaHHbIX;

Kommynuxamuenwvie YY/[

yMeHHue padoTarh B KOMaHze, (JOpMHUPOBAHHE HABBIKOB COTPYAHHUYECTBA U y4e€OHOIO
B3aMMO/ICHCTBUSA B YCIOBUSAX KOMaHIHOW UTPBI WM MHOHM (OPMBI B3aUMOIEHCTBHS;
YMEHHUE paclpeiessTh PoiIM U 33Ja4d B PaMKax 3aHATHSA, POPMHUPYS TaKKe HAaBBIKU
OpraHU3aTOPCKOTO XapaKTepa;

YMEHHE OLEHUBATh MPABWIBHOCTb COOCTBEHHBIX ACWCTBUH, a TakkKe AESITeIbHOCTU
JIPYTUX yYaCTHUKOB KOMaHJbI;

KOPPEKTHO, B paMKax 3a/1ad KOMMYHHKALIUU, GOPMYJIMPOBAaTh U OTCTAUBAThH B3IJISAJIBI,
apryMEeHTHPOBaTh JIOBOJBI, BBIBOJBI, a TaKKe BbBIABUIaTh KOHTPAPTyMEHTHI,
HEOOXO/JUMBIE Il BBISIBICHUS CHUTyallMd YcCleéXxa B pEIIeHWM TOW WM HHOM
MaTeMaTHYeCKOM 3a1a49M;

YMEHHME TM0Jb30BaThCSl MAaTEeMAaTHUYECKUMU TEPMHHAMU JUIsl peUIeHus y4yeOHo-
MO3HABATENIbHBIX 33/1a4, a TAK)KE CTPOUTH COOTBETCTBYIOIIME PEUEBHIE BHICKAa3bIBAHUS HA
MaTEMaTUYECKOM SI3bIKE JIJIS1 BBICTPAUBaHMsI MATEMaTUUECKOW MOJIETH;

YMETb CTPOMTb MAaTEMAaTUYECKHME MOJEIM C IOMOLIbI0  COOTBETCTBYIOIIETO
MPOrPaMMHOT0 0OecTieueHus, CEpBUCOB CBOOOIHOTO OTAAIEHHOTO JOCTYIIA;

yMETh TPAMOTHO W YETKO, coriacHo mpaBwmwiaMm odopmieHuss KMM-a OI'D 3aHocuthb
MIOJIyYEHHBIE PE3YIbTATHI - OTBETHI.



IIpeomemnvie pesynomamol:

dbopMUpOBaHHE HABBIKOB IMOMCKAa MAaTeMAaTUYECKOTO METOJa, aJrOpuTMa M IMOMCKa
pelIeHus 3a1a4u B CTpyKType 3a1a4y OI'9;

¢dopMHpOBaHUE HABbIKA PEIICHHS ONPEAEICHHBIX TUIIOB 33]a4 B CTPYKType 3a1ad OI'9;
yMeHue paboTarh C TaOIMIAMH, CO CXEMaMH, C TEKCTOBBIMH JIaHHBIMH;, YMETb
npeoOpa30BhIBaTh 3HAKM U CUMBOJIBI B JIOKA3aTENCTBAX U MPUMEHSAEMBIX METO/AX IS
pelieHus 00pa3zoBaTeNbHbIX 3a/1a4;

YMEHHE TPUBOJAUTH B CHCTEMY, COIOCTaBIATh, 0000OLIIATh M AaHATU3UPOBATH
UH(POPMALIMOHHbIE KOMIIOHEHThl MaTeMaTHYECKOro XapakTepa M YMETb NPUMEHSTb
3aKOHBI U MpaBWIIa JAJIs PEeLICHUS] KOHKPETHBIX 33/1a4;

YMEHHE BBIACIATH INIABHYI0 U M30BITOUHYI0 MHGOPMAIUIO, MTPOU3BOJUTH CMBICIIOBOE
C)KaTHe MaTeMaTUYECKUX (PaKTOB, COBOKYITHOCTH METOJIOB U CIIOCOOOB PEIIEHUS; YMETh
MPEJICTABIIATH B CIIOBECHOM (OpME, HCTIONB3YsI CXEMBI U pa3IU4HbIE TaOIUIIbI, rpaduku
U MarpaMMbl, KapThl MIOHATUN W KJIACTEPBl, OCHOBHBIC UJICH M TUIAH PELICHUS TOH WiIn
MHON MaTEeMaTUYECKOM 3a/1auu.

TpeboBaHus K YPOBHIO NOATOTOBKH yYALIUXCS

HartypaasbHhble ynciaa. {pooun. PaunonajibHbie uncia
Buinycknux nayuumcs.:

IMOHUMATh OCOOCHHOCTH I[GC?ITH‘IHOﬁ CHUCTCMBI CUHCIICHU,

ONICpHUPOBATH NOHATUAMHU, CBA3AHHBIMU C JCITIUMOCTBIO HATYPAJIbHBIX YHUCCII;

BbIpaXXaTb 4YHCJIa B OJKBHBAJCHTHBLIX Q)opMax, BBI6I/Ip8.H Hauboee noAXO4dAIyr0 B
3aBHUCHMOCTH OT KOHKPCTHOH CUTYAllUH,

CpaBHHUBATD U YIIOPAAOYUBATH PALITMOHAJIBHBIC YHCJIIA;

BBITIOJIHATD BBIYUCIICHUA C pallMOHAJIBbHBIMH YUCJIaMU, COUYCTasA YCTHBIC U IMUCbMCHHBIC
HpI/IéMLI BBI‘IPICJ'IGHPIIZ, IMPUMCHCHHUEC KAJIIBKYJIIATOPA,

HCIIOJIB30BATh IIOHATUA W YMCHHS, CBA3AHHBIC C IMPONOPHUOHAJIBHOCTHHO BCJIIMYHUH,
MMpOHCHTaMH, B XOJAC PCHICHUA MAaTCMATUUCCKUX 3a/lad U 3a/1a4 U3 CMCIKHBIX IIPEIMETOB,
BBITIOJIHATD HECIIOXKHBIC TPAKTUYCCKUEC paC‘-IéTI)I.

JleicTBUTEIbHBIE YHCJIA
Boinycknux naywumcesi.

HCIIOJIB30BAaTh HAYAJIIbHBIC IPCACTABIICHUSA O MHOXKCECTBC I[GI\/'ICTBI/ITCJ'II)HI)IX YHUCCII,
ONCpUPOBATH NOHATUECM KBAAPATHOI'O KOPHA, IPUMCHATH €I'0 B BBIYHMCIICHUAX.

AuredpanyecKkne BbIPAKeHHA
Buinycknux nayuumcsa:

YpaBHeHust

OTIEpUPOBATH MOHITUSIMH «TOXIECTBOY», «TOXKAECTBEHHOE MpeoOpazoBaHUE», peliaTh
3a/1auu, cojepxaiire OyKBeHHbIE JaHHbIE; paboTaTh ¢ hopMysamu;

BBITIOJIHSITH ~ TIPEOOpa30BaHUsl  BBIPAKEHUM, COJEPXKAIIMX CTENEeHH C  IEeIBIMU
MOKa3aTeNIsIMU U KBaJIpaTHbIE KOPHU;

BBITIOJTHATH TOXIECTBEHHBIE MPEOOPa30BaHUSI PAIIHOHATIFHBIX BRIPAXKEHUN HA OCHOBE
MpaBWJI IEUCTBUI HA/l MHOTOUYJICHAMH U alreOpandecKuMu Ipo0sMu;

BBITIOJIHATH Pa3J105KEHUE MHOTOYJIEHOB HA MHOKHUTEIIH.

Buinycknux nayuumes:

HepagencrBa

peliaTb OCHOBHBIE BUJbl PAllMOHAIbHBIX YPABHEHUN C OJHON NEPEMEHHOU, CUCTEMBI
JIBYX YPaBHEHHM C IByMs IIEPEMEHHBIMU;

IIOHUMAaTh YPABHEHWE KAaK BAKHEWIIYID MATEMATHYECKYH0 MOJENb Il ONUCAHUs U
U3YYEHHS Pa3HOOOpa3HbIX pealbHbIX CHUTyal[dii, pelmaTb TEKCTOBbIE 3aJayu
areOpanyeckuM METOOM;

IPUMEHSATH TpadUuecKue MPeaCTaBICHHS ISl UCCIIEA0OBAaHUS YPaBHEHHM, HCCIEIOBAHNUS
Y PELICHMS CHCTEM YPABHEHUH C IBYMs [IEPEMEHHBIMH.

Buinycknuux naywumes:




® [OHUMAaTh U MPUMEHSTH TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIICHHEM
HEPAaBEHCTBA, CBOICTBA YHCIIOBBIX HEPABEHCTB;
e pemiath JUHEHHBIE HEPABEHCTBA C OJIHON MEPEMEHHOM M MX CHUCTEMBbI; pelaTh
KBaJ[paTHbIC HEPABEHCTBA C OMOPOil HAa TpaUUECKUe MPEICTABICHHS.
OcHoBHbIe OHATHSI. YncI0BbIe QyHKIIUH
Buinycknux nayuumea.
® [OHUMATh H HCIOJIb30BaTh (DYHKIMOHAIBHBIC TOHSATUS ¥ S3BIK  (TEPMHHBI,
CUMBOJINYECKUE 0003HAUCHHUS);
e cTpouTh rpaduKu JIeMEHTapHbIX (QYHKIIMI; UCCIe10BaTh CBOMCTBA YUCIOBBIX (DYHKIUI
Ha OCHOBE M3YYCHUs TIOBEJCHUS UX I'PaUKOB;
® [OHMMAaTh (YHKUMIO KaK BAXKHEHMIIYI0O MaTEeMaTH4YeCKyl0 MOJENb JUIsl ONMUCAHUS
IPOIIECCOB U SBICHUN OKPYXKAIOWIETO MUPA, MPUMEHATh (DYHKIIMOHAIBHBINA S3BIK JIJIS
OIMMCAHUA U UCCIIEOBAHUS 3aBUCUMOCTEN MKy GU3MUECKUMU BETUUMHAMHU.
OnucarejbHasi CTATUCTHKA
Buinycknux nayuumes.
® CIIOJIb30BaTh MPOCTEUIINE CIIOCOOBI MPEACTABICHUS U aHAlU3a CTAaTUCTUYECKUX
JAHHBIX.
Cayuaiinble cOOBITHSI U BEPOSITHOCTH
BbInyCKHUK HAYYHTCS
® HAXOAWUTh OTHOCUTEIHHYIO YaCTOTY U BEPOSITHOCTD CIy4aifHOrO COOBITHSI.
KomOunaTopuka
e BrImyckHHUK Hay49uTCs peraTh KOMOMHATOPHBIE 33/1a4K Ha HAXOKICHUE YHCIa 00bEKTOB
WM KOMOWHAITHIA.
Harnsinnasi reomerpust
Buinycknux nayuumes.
® pacrmo3HaBaTh Ha 4YepTexaX, PUCYHKAaX, MOJENAX U B OKPYXKAIOIIEM MHUpE IUIOCKUE U
POCTPAHCTBEHHBIE T€OMETPUYECKHE (QUTYPHI,
e pacrno3HaBaTh pa3BEPTKU KyOa, MPSAMOYTOJIbHOTO Mapaljiesienumneaa, NpaBuiIbHON
MUPAMUJIBL, TUIHH]IPA U KOHYCA;
® CTPOUTH Pa3BEPTKH KyOa U MPSIMOYTOJILHOTO Mapajlielenunea;
® OmpeleNsITh MO JUHEWHBIM pa3MepaM pa3BEPTKH (QUTyphl JTHHEHHBIE pa3Mepbl caMoil
¢burypsl 1 Ha060pOT;
®  BBIYHUCIATH 00BEM MPSIMOYTOJIBHOTO Mapajlieenumnea.
I'eomerpuyeckue purypoi
Buinycknux nayuumes.
®  TOJIb30BATHCS S3BIKOM T€OMETPHH JUTSl OMTUCAHUS MTPEIMETOB OKPYKAIOIIETO MHpa U UX
B3aMMHOTO PaCIOJI0KEHHUS;
® pacrmo3HaBaTh U W300pa)kaTh Ha YEPTEKaxX U PUCYHKAX reoMeTpHUYecKre (GUTyphl U UX
KOH(UTyparuu;
® HaXOJUTh 3HAYCHHs JITMH JIMHEHHBIX DJIEMEHTOB (PUTYyp U MX OTHOIIEHUS, TPATYCHYIO
Mepy yriaoB ot 0° no 180°, mpumeHsist onpeesieHus, CBONCTBA U MPU3HAKU QUTYp U UX
JJIEMEHTOB, OTHOWIEHHA QuUryp (paBeHCTBO, MOJ00ME, CHMMETPUHU, IOBOPOT,
napauieIbHBIN TIEPEHOC);
® ONEPHPOBATHh C HAYATHHBIMH MOHATHSIMH TPUTOHOMETPUHN ¥ BBITIOIHATH JIEMEHTAPHBIE
orepanuu HaJl QyHKIUSMH yTIIOB;
e pemiath 3aJa4d Ha JOKa3aTelIbCTBO, OMUPAsCh HAa HW3YYEHHBIE CBOWCTBAa (uUTyp U
OTHONICHUI MEXTy HUIMHU U TIPUMEHSIS U3YYCHHBIC METO/IBI JIOKAa3aTeIbCTR;
e pemiath HECIHOXKHBIE 3aJa4d Ha TOCTPOSHUE, MPHUMEHSSI OCHOBHBIE alTOPUTMBI
MIOCTPOCHHS C TIOMONIBIO IUPKYJISI U JIMHEHKH;
e pemiaTh NpoCTeillre MIaHUMEeTPUYECKUE 3aa4u B POCTPAHCTBE.
H3mepeHue reomeTpruyeckux BeJUYUH
Buinycknux nayuumes.




®  HCIIOJIb30BAaTh CBOMCTBA M3MEPEHMS JUIMH, IUIOMAAEH U YIJIOB IIPU PEIIEHUHU 3a7a4d Ha
HaxXOXJCHHE [UIMHBI OTpe3Ka, MJIUHBI OKPY)KHOCTH, MJUHBI NIYTH OKPYKHOCTH,
IpasyCHOM MEpHI yria;
® BBUHCIATH IUIOLIAJAM TPEYTOJIbHUKOB, IPAMOYTOJIBHUKOB, IapajljIeIOrPaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;
®  BBIYNCIATH JJIMHY OKPY>KHOCTH, JUIMHY JYyTH OKPYKHOCTH;
®  BBIYMCIIATH JJIMHBI JIMHEWHBIX 3JIEMEHTOB (DUTYP U UX YTIIbI, HCHIOIB3YS (POPMYIIBI ITTHHBI
OKPYKHOCTH U JUIMHBI AYTH OKPY>KHOCTH, GOpMYJIbI IIouaneit gpuryp;
e pewarh 3a7ayd Ha JI0Ka3aTeIbCTBO C UCIOJIb30BAaHUEM (POPMYII AJIMHBI OKPYKHOCTU U
JUIMHBI YT OKPY>KHOCTH, POpMYII TUIOIaAeH GuUryp;
e pelarh NPaKTHYECKHUE 3a7a4l, CBS3AHHBIC C HAXOKJICHUEM I€OMETPUUYECKUX BEIINYUH
(McnoJIB3yst IPU HEOOXOAUMOCTH CIIPAaBOYHUKH U TEXHUUECKUE CPEJICTBA).
Koopaunartsi
Buinyckuux nayuumea.
e BBIUHCIATH JJIMHY OTPE3Ka 10 KOOpAUMHATAM €ro KOHI[OB; BBIYMCIIATh KOOPINHATHI
CEpeNUHBI OTPE3Ka;
® HCIIOJIB30BATh KOOPIMHATHBINA METOJ VISl U3YUYEHHUS CBOMCTB MPSMBIX U OKPYKHOCTEH.

Conep:xkanue

«IIpakTUKO-OpHeHTHPOBaHHBbIE 3agaHus» OTpadoTka 3amay Ne 1-5 KM OI'D.

Tabnuunoe u rpaduyeckoe IMPEACTaBICHUE NAaHHBIX, IUIAH U CXEeMa, HM3BJICUCHUE HYKHOU
uH(popmanuu. U3MeHUnBOCTb IPU U3MepeHUsX. Pemaroiue npasmia. 3aKOHOMEPHOCTH B U3MEHUMBBIX
BeJMUMHaX. Beruncienus u npeoOpa3oBanue BelnuuuH. McciaenoBaHue MpoCcTEHIINX MaTeMaTHYeCKIX
MOJENEN.

«Bbruucienus u npeodpazoBanus». Otpadotka 3anad Ne 6 KM OI'D.

Jleiicmeus ¢ HamypanbHbIMU YUCTAMU

CrnoxxeHue W BBIYUTAHUE, KOMITOHCHTBI CIIOKCHHS ¥ BBIYUTAHHS, CBSI3b MEXKIY HHUMH,
HAXO0XJIEHWE CYMMBI M Pa3HOCTH, M3MEHEHHE CyMMBbl U PAa3HOCTU MPH HU3MEHEHHH KOMIIOHEHTOB
CJIOKCHHS I BBIYHTAHUS.

YMHOKEHHE U JIeTIeHHe, KOMITOHEHTHI YMHOKEHUS U JAeNIEHUs, CBSA3b MEXIAy HUMH, YMHOXKEHHE
U CIIO’)KEHHUE B CTOJIOHK, JI€JICHHE YTOJIKOM, ITPOBEpKa pe3yJsibTaTa ¢ MOMOIIbIO IPUKUIKH U 00paTHOTO
JIEUCTBUA.

Yucnogvie gvipasricenus

YucnoBoe BBIpAXKEHHUE U €0 3HaUCHUE, TOPSAO0K BBITIOTHEHUS IEHCTBUH.

/lpoou. O6viknosennbvle Opodu

Hous, yacte, 1pobHOE uncio, Apoods. ApodHOoe Yncio Kak pe3ynbTaT AeneHus. [IpaBunsHbie 1
HeIpaBUJIbHBIE IPoOU, CMeIIaHHas IPOOk (CMENTAaHHOE YUCIIO).

3anuch HATYpaIbHOTO YHCIA B BUJE APOOU C 3aIaHHBIM 3HaMEHATENeM, ITpeodpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABMWIHHYIO APOOH M HA00OPOT.

[TpuBenenue npobeit k obmeMy 3HameHaren0. CpaBHEHHE OOBIKHOBEHHBIX JPOOEH.

CrnoxeHne M BIYATaHHE OOBIKHOBEHHBIX PpOoOei. YMHOKEHHE U JIeJICHHE OOBIKHOBEHHBIX
Ipooeii.

ApudmeTrnueckue JeiCTBHUS CO CMEIIaHHBIMU JIPOOSMHU.

ApudmeTrndeckne JeUCTBH ¢ APOOHBIMHU YHCITAMH.

Cnocobul payuonanuzayuu bl4UCcIeHUull U Ux npuMeHeHue NPu blNOJHEeHUU 0eticmeu.

JHecamuunvie Opoou

[IpeoOpazoBanne necATUYHBIX ApoOel B OOBIKHOBEHHBIC. CpaBHEHHE IECATUYHBIX IPOOEH.
CrnoxeHue M BBIYMTAHHE AECCATUYHBIX ApoOeil. OKpyrieHue NecATUYHBIX ApoOeill. YMHOXKeHHe U
JeJIeHUe JEeCATUYHBIX ApooOeit. [Ipeobpasosanue 00bIKHOBEHHBIX Opobell 6 OecamuuHvle OpoOU.
Koneunvie u beckoneunvie decamuunvie OpooU.

Yucna. PayuonanvHole uucna

MHoxecTBO panuoHaNbHBIX uHceld. CpaBHEHME palMOHalbHBIX uucen. JleWcTBus ¢
paloHaIbHBIMU YUCTIaMU. [Ipedcmasnenue payuoHanrbHo20 Yucia 0ecamuytol opoosio.



Jlpobno-payuonanvnusie viparxcenus

[IpeoOpazoBanre JPOOHO-TMHEHHBIX BBIPAKCHHM: CIOXKCHHE, YMHOXEHHUE, JIeJICHUE.
Aneebpauueckasn opoow. Cokpawenue anceopauueckux opooetl. [lpusedenue ancedpauueckux opobeti K
0bwemy 3namenamenio. Jlelcmesus ¢ aneebpauieckumu OpoOIMu: CIOJNCEHUe, BbIYUMAHUe, YMHONCEHUE,
oenenue, 6036e0eHUe 8 CIMeNeHb.

«/lelictBuTenbHBIE Yncaa». OTpadoTtka 3ana4y Ne 7/ KM OI'D.

Payuonanvuvie uucna

N3o0paskeHre Ynces Ha YMCIIOBOM (KOOpaAUuHATHON) npsiMoid. CpaBHeHHE yucesl. Mo yIb 4ucia,
TeOMEeTPHYECKass HHTEPIPETAIUs MOy yucia. JIeCTBHS C MOJIOXKUTEIBHBIMU M OTPHUIATEILHBIMU
yyucliaMd. MHOXECTBO IIeJIbIX YHCElL.

Koopounama mouku

OCHOBHBIE IOHATHS, KOOPOUHAMHBLU VY, pAcCmosanue Mexcdy moukamu. Koopounamer mouxu.

Hppayuonanvuvie uucna

[TonsiTrie uppaoHaIbLHOrO YKcia. Pacno3HaBaHue HppalMOHATBHBIX YHCET.

MHnoorcecmso OelicmeumenbHbIX Yuce.

«IIpeobpa3oBanue anredpanyeckux Boipazkenuii». Otpadotka 3amau Ne 8§ KUM OI'D

Hppayuonanvuwle yucna

IlonsiTe wuppannoHanbHOro uucia. Pacrno3HaBaHue uWppalMOHANBHBIX uHcel. [Ipumepsl
JI0Ka3aTesIbCTB B anredpe. Jeticmsus ¢ uppayuonaibHblMU YUCIAMU. YMHOdICEHUE, OelleHue, 6036e0eHUe
6 cmenetb.

MHnoorcecmso OelicmeumenbHbIX Yuce.

«YpaBHeHHs U HepaBeHcTBa». OTpaboTtka 3amay Ne 9 KM OI'D.

Pasencmea

UucnoBoe paBeHCcTBO. CBOICTBA YUCIIOBBIX PABEHCTB. PaBEHCTBO ¢ MepeMEHHOM.

Ypasnenua

[TonsiTe ypaBHEHUS W KOpPHS ypaBHeHUA. [IpedcmaeieHue 0 pasHOCUIbLHOCMU YPAGHEHULL.
Obnacms onpedenenus ypaguenus (061acms 0ONYCMUMbIX 3HA4EeHUL NePEeMEHHOLL).

Jluneiinoe ypagnenue u e2o KOpuu

Pemienne nuHelHbIX ypaBHeHUU. Jluneiinoe ypasnenue ¢ napamempom. Koauuecmeo xopmeii
JUHEUH020 YypasHeHus. Pewenue Tunetinbix ypasHeHUull ¢ napamempom.

Keaopammnoe ypagnenue u e2o kopnu

KBagpatueie ypaBHeHus. HenonHble kBaapaTHble ypaBHEHMS. J[MCKPUMUHAHT KBaJpaTHOIO
ypaBHeHusa. dopmyna KopHEW KBagpaTHOTO ypaBHeHUA. Teopema Buema. Teopema, obpamnas
meopeme Buema. PelieHne KBaJpaTHBIX YpPaBHEHHM: HCIOJIb30BaHHE (OPMYIBI ISl HAXOXKICHUS
KOpDHEH, epaguueckuti memoo pewieHusi, pasnodceHue Ha MHOdCUmenu, noobop KopHeu ¢
ucnonvzosanuem meopemovl Buema. Konuuecmeo kopuell K6a0pamHo20 YpasHe s 8 3a8UCUMOCINU Om
e2o ouckpumunanma. buxeadpammuvie ypasnenus. Ypasuenus, ceooumvie K TUHENHbIM U KEAOPAMHBIM.
Keaopamuvie ypasnenus c napamempom.

/Jlpoono-payuonanvhsie ypagneHus

Pemenne mnpocredmux IpoOHO-TMHEWHBIX YypaBHEHUH. Peuwenue OpobHO-payuoHaIbHbIX
VPABHEHUII.

Memoovl pewenus ypagueHuil: MemooObl PAGHOCUNbHBIX NPeodpa306aHull, Memoo 3ameHbl
nepemenHou, epaguueckuil memood. Mcnonvzosanue ceolicmas yHKyuli npu peuleHuu ypasHeHu.

Ipocmeiiuue uppayuonanvhvle ypasnenus éuda (| f (x) =a, \/ f(x)= \/ g9(x).

n
Vpasnenusi suoa X = a .Vpasuenus 6 yenvix uucnax.

«BeposTHOCTB cOOBITHI» OTpadoTka 3amad Ne 10 KUM OI'D.

Cryuaiinvie coovimusn

CrnyvaiiHple ONBITHI (3KCIEPUMEHTHI), DJIEMEHTApHbIe CIy4daiiHble COOBITHS (MCXOJBI).
BepositHocT  snemeHTapHBIX  cOObITHH.  COOBITHSI B CIy4aWHBIX  DKCIIEPUMEHTAaX M|
ONaronpusATCTBYIOIINE JIEMEHTapHbIe COOBITHSA. BeposarHocTu ciyyailHbIX coOBITHI. ONBITHI €



PaBHOBO3MOKHBIMH  3JICMCHTAPHBIMU cooprTusaMu. Knaccuueckue BCPOATHOCTHBLIC OIBITBI C
HCITIOJIB30BaHHUEM MOHCT, KY6I/IKOB.

«@ynkuuu u rpadpukm». OtpadoTka 3amay Ne 11 KUM OI'D.

Dynkyuu

Hlonamue gpynkyuu

JlexkapToBbl KOOpAMHATHI Ha MJIOCKOCTUH. DopMUpOBaHUE MPEACTABICHUI O METanpeaMETHOM
MOHATUH «KOOPAMHATHDY. CrocoObl 3a1aHusi (QYHKUMH: aHANUTUYECKUH, rpadu4ecKuid, TaOIUIHBIN.
I'paduk dpynkuuu. [Ipumeps! QyHKIMIA, TOTyYaeMBIX B MPOIIECCE UCCIIECIOBAHMS PA3IMUHbIX PeaIbHBIX
MIPOIIECCOB U pelIeHus 3aa4. 3HaueHune QyHKIUU B Touke. CBolcTBa (pyHKIMIA: 007aCTh OMpeaeieHus,
MHO’KECTBO 3HAYEHUH, HYJHU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YemHOCHb/HeuemHOCmb, TIPOMEKYTKU
BO3pacTaHus W yObIBaHUWs, HauOoJblllee M HauMeHbIee 3HadeHus. MccnenoBanue (GyHKIUMU 1O €€
rpaduxy.

Junennan pynkyusn

CpoiictBa u rpaduk IuHEHHOW (QyHKIHMH. YTIOBOH Ko3(dduuueHT npsmoii. Pacmonoxenue
rpaduka TUHEHHOW (PYHKIMHM B 3aBUCHMOCTH OT €€ yIJIOBOro kod(h(duiueHTa u cBOOOAHOTO 4JICHA.
Haxooicoenue koaghpuyuenmos nunetinol Gyukyuy no 3a0aHHbIM YCIOBUAM: NPOXOAHCOEHUE NPAMOLL
yepez 06e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU uepe3 OAHHYI0 MOYKY U
napaiebHo OaHHOU NPSIMOU.

Keaopamuunaa ¢pynxkuyusn

CeoiictBa u rpaduk KBagpatuuHoi QyuHkuuu (mapabona). [locmpoenue epaguka
K8AOpAMuU4HOU YHKYUU NO MOYKAM

Oépamnasn nponopyuUoOHAILHOCHb

k
CpoiicTBa pyHKIHHU Y = K y== ['unep6omna.
X

«IlocaenoBaresibHOCTH M mporpeccum» Otpadorka 3aaay Ne 12 KUM OI'D. (1 gac).
Ilocneoosamenvrnocmu u npozpeccuu
YucnoBasi mocieqoBarenbHOCTh. [IpuMepsl 4MCIOBBIX MOCieqoBaTenbHOCTeH. beckoHeuHble
nocnea0BaTeNbHOCTH. ApudmeTnyeckass mporpeccusi U ee cBoiicTBa. ['eoMeTpuueckas Mporpeccus.
Dopmyna obwezo yneHa u cymmsl N nepewvix wieHo8 apuhmemuieckou U 2eoMempuyecKol npoepeccut

«UmucnoBble U OyKkBeHHbIe BhIpa:keHus». Otpadorka 3amad Ne 13 KM OI'D.

Yucnosvie u OyKkeennvie 6blpar;ceHus

Beipaxkenne ¢ nepeMeHHOM. 3HaueHue BblpaxkeHMs. IloncraHoBKa BBIpaXKEHMH BMECTO
MEPEMEHHBIX.

Ilenvie evipasrcenun

CreneHb ¢ HaTypaJbHbIM IIOKa3zaTeleM U ee cBoiicTBa. lIpeoOpa3oBaHusi BBIpaKEHUH,
COJIepKalIiX CTENEHH C HaTypaJIbHBIM I10Ka3aTelIeM.

OpHouneH, MHOrouseH. [IefcTBUS ¢ OJHOWIEHaMU U MHOTOUYIEHaMHU (CJIOXKEHHE, BbIUUTAHUE,
yMHOX€eHHE). DOpMYITbI COKPALIEHHOTO0 YMHOKEHUS: Pa3HOCTh KBaPaTOB, KBAIpaT CYMMBI U Pa3HOCTH.
PasnojkeHrne MHOrouseHa Ha MHOKUTENIH: BbIHECEHHE OOIIEro MHOXKMUTENS 332 CKOOKH, IpYINIUpPOBKA,
npUMeHeHHe GOpMYJI COKpaIleHHOro YMHOXeHus. KBapaTHblil TpexuiieH, pa3iioskeHHe KBapaTHOrO
TpexXuieHa Ha MHOXKUTEJIH.

«IIpakTuueckue pacuernl no gpopmyaam» Orpadotka 3agau Ne 14 KM OI'D

Bolpakenue ¢ nepeMeHHoi. 3HaueHHe BbipaxkeHus. [locTaHOBKa BBIpayKEHUI BMECTO
IIEPEMEHHBIX.

Lenvie svipascenusn

CremneHnb ¢ HaTypaJbHBIM ITOKa3aTeeM U ee cBoiicTBa. [IpeoOpa3oBaHus BIpaXKEHUH,
COJIEpKalINX CTENEHH C HaTypaJIbHBIM I10Ka3aTeIEM.

OpnHouwneH, MHOTOWIeH. J[edCTBUS ¢ OJHOWIEHaMU W MHOTOUYJIEHAMHU (CJIOKEHHE, BRIYUTaHHE,
yMHOXKeHHUE). DopMyITbl COKPAIIEHHOTO YMHOKEHHS.

«Cucremsbl HepaBeHcTB». OTpadoTrka 3amau Ne 15 KM OI'D.
Cucmemul nepagencmae



CucreMbl HEpaBEHCTB C OJHOH IepeMEHHOW. PelieHune cucreM HEPABEHCTB C OJHOU
MePEMEHHOM: JIMHEWHBIX, Kgaopamubix. V300pakeHne pernieHus: CUCTEMbl HEPaBEHCTB Ha YHCIIOBOM
IpsIMOM. 3auCh PELIEHUS] CHCTEMbI HEPaBEHCTB.

«I'eomerpuyeckune purypsl. Yriabs». Otpadotka 3amgad Ne 16 KUM OI'D.

Benuuunwi

Benuuuna yrna. ['pagycHas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOECIPEHHOTO TPEYroJibHUKA. BHemHMI yron Tpeyroibauka. CyMMma yrioB
TPEYroJIbHUKA

«I'eomerpuyeckue gpurypsl. Jaunb». Otpadorka 3agay Ne 17 KUM OI'D

Duzypbi 6 zeomempuu u 6 OKpyHcaruem mupe

['eomerpuueckas purypa. BHyTpenHss, BHelHAg 00sacTu Gurypsl, rpanuua. JInHuu u o6sactu
Ha IUI0CKOCTH. Bhinmyknas u HeBbinykiias gurypsl. [Inockas u Hernockas purypsl. [IoHsTHE BETUYNHBL.
Jlnnna. U3Mepenue jummHbl. EqMHULBI M13MEpPEHUsT JUTMHBI

Boigenenue cBoiicTB 00beKTOB. POpMUPOBAHKE NMPEACTABIECHUN O METAIIPEAMETHOM MOHSITUU
«purypa». Touka, 0Tpe30K, IpsiMas, JIy, JIOMaHas, INIOCKOCTb, YroJl, OUCCEeKTpUca yria u ee CBOMCTBa,
BU/Ibl YTJIOB, MHOTOYT'OJIbHUKH, OKPY>KHOCTb U KPYT.

OceBas cummeTpus reoMeTprueckux puryp. LleHTpanbHas CHMMETpHs TeOMETPHUYECKUX (PUTYD.

«Ilnomaas MHOroyroJsuuka». Orpadorka 3agad Ne 18 KUM OI'D

H3mepenus u eviuucnenus

[Tnomanu. Dopmynbl TUIOMIAM TPEYTOJbHHKA, IMapaiieJorpaMMa M €ro 4acTHBIX BHJIOB,
Tpanenuu, ¢opmyna ['epona, Gopmyna miom@any BHITYKIOTO YETHIPEXYTOIbHHUKA, (POPMYIBI UIUHBI
OKPYXHOCTH H IUIOIIA/IU KpyTra

«A3mepenns u Berunciaenus». Orpadorka 3amaa Ne 19 KM OI'D.

Hsmepenua u éviyucienus

[Tnomaan. Dopmynsl IUIOMAAN TPEYTOJNBHUKA, MapajiielorpaMMa M €ro YacTHBIX BHJIOB,
Tpanenuu, (GopMmysia IJIOMIAJN BBITYKIOIO YeThIPEXYTroJbHUKA, (OPMYJbl JUIMHBI OKPYXHOCTH M
ronau kpyra. [Inomans mpaBuIbHOTO MHOTOYTOJIBHUKA.

Teopema [ugaropa. TpuroHoMeTpuuecKre COOTHOIIEHUS B MPSMOYTOJIEHOM TPEYTOJBHUKE.
Tpuronomerpuveckne GyHKIIUH yTia.

«TeopeTuueckue acnekTn». OTpadoTka 3amau Ne 20 KM OI'D.
TeopeTnueckue aceKThl, TEOPEMbI, AKCHOMBI, OTIpe/IeeHNUs, HOPMYIIBL, IEMMBI.



KaHeHI[apHO-TeMaTI/I‘lECKOC IJIaHUPOBaHHUE

No Tema 3aHsaTUS OCHOBHBIE BUJIBI IEITEILHOCTH YUaILIUXCS narta

/1 mwiad | dakr

1,2 Beruncnenus u npeodpaszosanust (6 3anaHue Beimonustor apupmeTnuecke JeicTBUs C pallMOHAIbHBIMU YUCIIAMH,

KH1M) BBIYHCIISIFOT 3HAYEHUS YHCIIOBBIX BBIPAKECHHH, TEPEXOIAT OT OAHOU (HOPMBI

3aIMCH YUCIa K Ipyron

3,4 JlerictBuTenbHblie uncina (7) N300pakatoT yuciia TOuKaMyu Ha KOOPJMHATHON NPSMOM, CPaBHUBAIOT
JIeHICTBUTEIIbHBIE YUCIIA, BBIIOIHSIOT BRIYUCIIEHUS U IPeoOpa3oBaHus,
BBINOJIHSIOT IPUKKUJIKY PE3YJIbTaTa BBIYMCICHUN .

5,6 [IpeoOpa3oBanus anredpandecKux BRIPAKEHUH | BBIMOIHSIOT BEIYUCICHHS U IPEOOpa30BaHus apu(hMETHUSCKIX BBIPAKEHHIA,

(8) INPUMEHSIOT CBOMCTBA apu()METHUECKUX KBaIPATHBIX KOPHEH /st

1peoOpa30BaHus BBIPAKEHUN

7,8 VYpaBHeHus u HepaBeHcTBa (9) Pemarot nuHeNHbIE U KBaJAPAaTHBIE YPABHEHHUSI C OJTHOM NIEPEMEHHOM,
HEPABEHCTBA C OJIHOM NEPEMEHHON U UX CUCTEMBI

9,10 ®dynkuuu u rpadukn (11) Crpost n unTaroT rpaduKy pa3aIudHbIil QYHKIMNA, YUTAIOT IpaduKu
(GyHKIMH, ONMCHIBAIOT C MOMOIIBI0 (YHKIUI pa3IMyHbIe 3aBUCUMOCTH
MEX/1y BETUYMHAMU, HTHTEPIPETUPYIOT I'pad UK 3aBUCUMOCTEN

11,12 | Yucnossie u OykBeHHbIC BbipakeHus (13) BeimomnHstoT npeoOpa3zoBaHus anredOpanyecKux BhIpaKEHHUH, HaXOIAT
3HayeHUs! OYKBEHHBIX BbIPAXKEHHM, OCYIIECTBIIsA HEOOX0IUMbIE
M0JICTAHOBKHU

13,14 | IIpaktudeckue pacueTsl o popmynam (14) Ocy1ecTBIISIIOT pacyeTsl 1o (PopMyJiaM, BBIpaXKaroT 3aBUCUMOCTH MEXIY
BEJIMYMHAMU, BBIYUCIIAIOT 3HAUEHUS YHCIIOBBIX BBIPAYKEHUIN

15,16 | [IpakTuKO-OpHeHTHpOBaHHbIC 3aManus (1-5) BBITIOTHSAIOT BEIYHUCIICHUS U TIPEOOPa30BaHNs, OCYIIECTBIISIOT TPAKTUUECKHE
pacueTsl, CTPOST U UCCIAEAYIOT MaTeMaTUYECKUE MOJIENH, UCTIONIb3YIOT
pUOOpETEHHbIE 3HAHUS U YMEHUS B IPAKTUYECKOM 1eATeIbHOCTH

17,18 | I'eomerpuueckue ¢purypsl. Yrisi (16) BrimomnHsieT nefcTBUs ¢ TeOMETPUUECKUMH (PUTypaMu, peiatoT
IUTAHUMETPUYECKHE 3aJa4l HA HAXOKJEHHE TEOMETPUUYECKUX BETNYNH
(yrmoB)

19,20 | I'eomerpuueckue purypsl. Jmuus (17) Pacno3narot reomerpuyeckue GUTypsl Ha TUIOCKOCTH, Pa3IUYaloT UX

B3aMIMHOE TOJIOKEHUE, N300paXKaroT reOMETpUIECKUe (PUTYpBI, pElIaroT
TUTAHUMETPUYECKHE 33]]a4l HA HAXO0KICHHE TEOMETPUUECKUX BETMIHH
(nyH, yrIoB)




21,22 | ITnomaas MHOTOYTrONIBHUKA (18) Pacnio3naror reomeTpruyeckue GUTyphl Ha MIOCKOCTH, PEIIA0T
TUTAHUMETPUYECKHE 33]]a49l HA HAXOKICHHE TEOMETPUUYSCKUX BETNINH
(TuTotmazaeit), OCymecTBISIOT pacyeTsl Mo Gpopmyaam

23,24 | Usmepenus u Boruncienus (19) OnpeaenstoT KOOPAMHATHI TOYKHU TUIOCKOCTH, TIPOBOIST OTIEpAIlMK Hall
BEKTOPAMH, BEIYUCIISIOT JUIMHY U KOOPAMHATHI BEKTOPA, YTOJI MEKIY
BEKTOpaMH, CHHYC, KOCHHYC M TAaHT€HC yTia

25,26 | Teopernueckue acrektsl (20) [TpoBoasT MoKa3zaTeNbHBIE PACCYKICHHS, OLEHUBAIOT JIOTHYECKYIO
NPaBUIBHOCTh PACCYXICHUH, PACTIO3HAIOT OMIMOOYHBIC 3aKITFOUCHUS

27,28 | Cucrembl HepaBeHCTB (15) PemaroT ypaBHeHMsI, HEPABEHCTBA U UX CUCTEMBI,

29,30 | BepostHocth coObiTHIT (10) HaxoasT BeposITHOCTh CITydyallHBIX COOBITUI B MPOCTEHIIINX pacyeTax

31,32 | IMocnenoBarensHOCTH M iporpeccuu (12) Pacnio3natot apupmMeTndeckie u reoMeTpuIecKue MPOrpecCcuu, perrarT
3a/1ayy C MPUMEHEHHEM (POPMYJIbI OOIIETO WIEHA U CYMMBI HECKOJIBKHX
YJIEHOB IPOTPECCUU

33,34 | Pabora ¢ KUM (gacts 1)

[OKYMEHT MOAMWUCAH 3NEKTPOHHON MOAMUCHIO

MYHWULMNAJIbHOE BHODKETHOE OBLLEOEPA3OBATE/IbHOE 11.10.24 03:42 CepTucukat 60C1BIF75D4654786BAB646A7A66FDSF
YYPEXXAEHUE "MAAPCKASl CPE[IHSISI OBLLIEOEPA30OBATEJIbHAS LUKONA" (MSK)

MYHULMMNAJIbHOIO PAVOHA "HIOPBMHCKWIA PAMOH" PECMYBJINKHN

CAXA (IKYTUSA), Hukucopos Aptem MBaHoBuY, npekTop
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