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TlosicHUTEIBLHASA 3aIMCKA

PabGouass mporpamma «OT mpOCTOr0 K CIOKHOMY» IJIsi OOydarommuxcsi 9 Kjacca COCTaBJIeHa B
COOTBETCTBUH C HOPMATUBHO-IIPABOBBIMH JJOKYMEHTaAMHU:
Odenepanpublii 3ak0H oT 29 gaexadbps 2012 roma Ne 273-03 «O06 obOpa3oBanuu B Poccuiickoii
Denepauuny;
denepanbHbIii  TOCYJIAPCTBEHHBIH 00pa30oBaTeIbHBIM CTaHIApTa OCHOBHOTO OOIIEro oOpa3oBaHUs,
YTBEPKJICHHBII NpuKa3oM MuHuctepcTsa odpasoBanus u Hayku Poccuiickoit @eneparuu ot 17.12.2010 Ne
1897, ¢ u3smeHenusiMu 1 AonoaHeHusMU oT 29 aexadpst 2014 r. N1644, ot 31 nexkabps 2015 r. N1577,

eas kypca:
cHCTEeMaTHU3alus 3HAHUK U CIIOCOOOB JEATEIBHOCTH YYalMXCs 110 MaTeMaTHKE 33 KypC OCHOBHOH HIKOJIBI,
IOJIrOTOBKA 00yyaroImuxcs 9 kjiacca K OCHOBHOMY I'OCYJapCTBEHHOMY 9K3aMEHY 110 MaTEeMAaTHKE.

3agauu Kypca:

e 3aKkpenuTb OCHOBHBIE TEOPETHUECKUE IMOHATHS U OIpPENENEeHUs MO OCHOBHBIM H3Yy4aeMbIM
paszenam;

e OrtpaboTaTh OCHOBHBIE TUIIBI 3a/1a4 M3yudaeMblx TuIoB KUM OI'D «Anredpa» u «I'eomerpusi»
U UX aJITOPUTM peIIEHUS;

e ®opmupoBaTh y 00YUYAIOMIMXCS IEIOCTHOTO TMPEJCTABICHHUS O TeMe, €€ 3HAUYCHUs B pasjele
MaTeMaTUKH, MEXIPEIMETHBIE CBA3H C APYTUMHU TEMaMHU;

e Cnoco6cTBOBaTh WHTEIUIEKTYaJIbHOMY DPAa3BUTHUIO ydalluxcs, (OPMHPOBAHUIO KadyecTB
MBILICHHS], XapaKTePHBIX U MaTeMaTHYECKON JEATEIIbHOCTH U HEOOXOAUMBIX YUEHUKY JJIS
yenewmHoi caaun OI'D, s o61iet connanbHOM OpUeHTaluY;

e AKIEHTHpPOBAaTh BHUMAHHE YYalIUXCAd HAa €IUHBIX TPeOOBaHMAX K IpaBuiiaM O(OpMIIECHUs
pasIMYHbIX BUAOB 3a/laHUll, BKIIOYAEMBIX B HTOIOBYIO aTTECTALlMI0 3a KypC OCHOBHOM
IIKOJIBI.

e CnocoOcTBOBaTh CO3JAHUIO YCIOBUH OCMBICICHHOCTH YY€HUs, BKIIOUEHHS B HEro
o0yyarolerocsi Ha ypoBHE HE TOJbKO HMHTEIJIEKTYaJIbHOM, HO JIMYHOCTHOM M COLMaJIbHOU
AKTUBHOCTH C IPUMEHEHUEM TEX WJIM MHBIX METOJ0B O0YUEHHUS.

[Iporpamma kypca mpeaHa3HadeHa sl MOBBIMIEHUS Y()(PEKTUBHOCTH TOJATOTOBKH OOydarommxcs 9
KJlacca K OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMEHY II0 MaTeéMaTHKE 3a KypC OCHOBHOM IIKOJIBI M
MpeAyCMaTpuBaeT WX TMOATOTOBKY K JaJbHEHIIEeMy OOy4YeHMIO B CPEIHEW IIKOJIe»; HalpaBlieHa Ha
BOCTIOJTHEHHE HEIOCTAIOIINX 3HAHUH, OTpabOTKy MPUEMOB PEIICHUs 3aJaHUui Pa3IUYHBIX THIIOB U YpOBHEH
CJIO)KHOCTH BHE 3aBUCHMOCTH OT (JOPMYJIMPOBKH, a TAKKE OTPAOOTKY THMOBBIX 3aaanuit OI'D mo maremaruke
Ha TECTOBOM MaTrepHalie; MO3BOJIUT CHCTEMAaTHU3UPOBATh M YIIIYOWTh 3HAHUS YYalIUXCS MO Pa3TUYHBIM
paszenam Kypca MaTeMaTHKA OCHOBHOM HIKOJBI (apupMeTuKe, anredpe, CTaTUCTUKE, TEOPUH BEPOSITHOCTEH U
T€OMETPHH).

[Tporpamma Kypca cocTtaBieHa Ha ocHOBe O0s3aTeIbHOrO MUHUMYMa COJIep KaHus 00pa30oBaTeIbHbIX
MpOrpaMM MO MaTeMaTHUKe U TPeOOBAHUU K YPOBHIO MOATOTOBKH BBIMTYCKHHKOB OCHOBHOH IIKOJIBI, C Y4ETOM
Crnemundukannun KUM mist nposenenus OI'D nmo MmaTeMaTuke u
Komudukaropa mposepsiembix TpeboBanmii k pe3ynbTatam ocBoeHuss OOIT OOO u »1eMeHTOB coaep:KaHus
115t ipoBeniennst OI'D mo marematuke, moarotoBieHHbIXx OUITN.

B cootBerctBum ¢ y4eOHpM mianoM MBOY CHI Ne 3 na 2023-2024 y4eOHbIN rox Ha U3ydeHHE
Kypca oTBeieHo 34 Jaca u3 yacT yueOHoro miaHa (1 Jac B Heelo).

IInanupyemMble pe3yJbTaTbl 0CBOCHHS IPOrPaMMBbI Kypca
JIuunocmmuuie pesynomamoi:

e OTBEeTCTBEHHOE OTHOIIEHHWE K YYEHHMIO, TOTOBHOCTh U CIIOCOOHOCTh K CAaMOPA3BUTHIO U
caMo00pa30BaHUI0 Ha OCHOBE MOTHBAllMM K OOYYEHHIO U TO3HAHHUIO, OCO3HAHHOMY BBIOOPY U
MOCTPOSHHIO JTAIbHEHIIEeH NHIMBUAYaIbHONW TPAaeKTOPUHN 00pa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUPE
npodeccuit M Tpo(EeCCHOHATBHBIX MPEANOYTEHHUM, C YyYeTOM YCTOMUYMBBIX I103HABATEIbHBIX
MHTEPECOB, a TAK’Ke HAa OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOIO OTHOIICHHUS K TPYAY.



dopmMupoBaHHUE IETOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HAyK{ ¥ OOIIECTBEHHOM MPAKTUKH.
OcBoeHure COIMaTbHBIX HOPM, ITPaBUJI TIOBEACHUS, POJICH B OPM COITUATHHOM JKU3HH.

Pa3BuTHEe MOpaJBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEUICHUH MOPATBHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BbIOOpA, (OPMUPOBAHUS HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOI'O IIOBENICHUS,
OCO3HAaHHOTO ¥ OTBETCTBEHHOTO OTHOIIEHHUSI K HPABCTBEHHBIM IMOCTYIIKAM.

dopmMupoBaHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHUYECTBE.

dopmupoBaHuEe CIOCOOHOCTH K 3MOIMOHAIBLHOMY BOCHPHUATHIO MaTeMaTH4YEeCKHMX OOBEKTOB, 3ajad,
pELICHU, pacCyKICHUI

Memanpeomemmnuwle pe3yibmamot 00yueHUs
Pecynamusnvie YV/{

onpeensiaTh COOCTBEHHbIE MPOOJEMbl M MPUYMHBI UX BO3HMKHOBEHUS IIpU padore ¢
MaTeMaTHYeCKUMU 00BEKTaMU;

¢dopMynupoBaTh COOCTBEHHBIC BEPCHM MM NPHUMEHATH YK€ H3BECTHBIE (DOPMBI U METOIBI
pelIeHnsT MaTeMaTHYeCKOr MpooieMbl, (HOPMYTHUPOBATH MPEAIOIOKEHHUS U CTPOUTH THUIIOTE3bI
OTHOCHUTEIIbHO pPaccMaTpUBaeMOro OOBEKTa W MPEABOCXMINATH Pe3yabTaThl CBOECH y4eOHO-
IMO3HABATCIILHOM JCSITCIIFHOCTH,

ONpelensaTh IYTH JOCTHXKEHHS 1eJIeil U  B3BELIMBATH BO3MOYKHOCTH  pa3peuieHus
OMpe/eNIeHHBIX y4eOHO-TIO3HABATEeNbHBIX 33a4 B COOTBETCTBUU C  OIpPEIEICHHBIMU
KpUTEPUSIMHU U 3a1a4aMu;

BBICTpauBaTh  COOCTBEHHOE  00pa3oBaTellbHOE  MOMMPOCTPAHCTBO  JUISl  pa3pelIeHUs
ONpPENIETICHHOTO Kpyra 3aJay, ONpelesTh M HaXOAUTh YCJIOBHS Uil pealu3alud UAeil u
MJ1aHOB (caMo00yueHue);

CaMOCTOSITENIbHO BBIOMPATh CpeAH MPENJOKEHHBIX pecypcoB HaumbOosee 3G EeKTHBHBIE H
3HaYMMBIE [TPU paboOTE C ONPEIETICHHON MaTEMAaTHYECKON MOJIEIIBIO;

YMETh COCTaBJIATH IUIAH Pa3pelICHUs OIMPEAENICHHOIO Kpyra 3ajad, UCIOJb3ys pPa3In4HbIe
CXEMBbI, PECYpChl IMOCTPOEHHUS AUarpaMM, MEHTAJbHBIX KapT, IMO3BOJSIOIIUX MPOU3BECTH
JIOTHKO - CTPYKTYPHBII aHAJIU3 3a7a4H;

yMeTh IUTAHUPOBAaTh CBOM 00pa3oBaTeNbHBI MapuIpyT, KOPPEKTUPOBaTh U BHOCUTH
OTpe/ielIeHHble W3MEHEHMsI, KAayeCTBEHHO BIHUAIONIME HA KOHEYHBIH NPOAYKT YydeOHO-
MMO3HABATCIILHOM JeITEIIFHOCTH,

yYMEHHE KaueCTBEHHO COOTHOCUTb CBOM JEMCTBUS C MpPEIBKYIIAEMBIM MTOTOM Yy4eOHO-
MO3HABATENBHOM JEATENbHOCTH MOCPEACTBOM KOHTPOJIS M TUIAaHUPOBaHMs ydyeOHOro mpoiecca
B COOTBCTCTBHUH C UBMCHAIOMIUMUCA CUTyalUsIMHU U IIPUMCHACMBIMU CPCIACTBAMHU U q)OpMaMI/I
OpTraHHU3aIi COTPYAHUYECTBA, a TAK)KE HHIUBHUIyalTbHON pabOThI HA YPOKE;

yYMEHHE OTOMPATh COOTBETCTBYIOILIUE CPE/ICTBA pealn3al[ii PEIICHUsI MaTeMaTHYEeCKUX 3ajad,
1'[0]16I/IpaTI> HHCTPYMCHTBI IJId OLICHUBAHHWA cBoOeit TPACKTOPUHU B pa60Te C MaT€EMaTHUYCCKUMHU
MOHATUSMU U MOJEIISIMU,

Ho3nasamenvuvie YVJ[

YMEHUE OIPEIEIATh OCHOBOIIONATaoIlee IOHATUE W IPOU3BOAUTH JIOTHUKO-CTPYKTYPHBIN
aHaJu3, ONpPEACIIATH OCHOBHBIE IIPU3HAKHA U CBOMCTBA C IIOMOIIBIO COOTBETCTBYIOLIUX CPEICTB
Y UHCTPYMEHTOB;

yYMEHHUE MPOBOJUTH Kiaccu(UKalnio 0ObEKTOB HA OCHOBE KPUTEPHEB, BHIIEIATH OCHOBHOE Ha
(oHE BTOPOCTETIEHHBIX TaHHBIX;

YMEHHE MPOBOJUTH JIOTUYECKOE PACCYXJCHHE B HAIIPaBICHUU OT OOIIMX 3aKOHOMEPHOCTEH
U3y4aeMoOM 3a7]a4uM 10 YaCTHBIX PACCMOTPEHUN;

YMEHUE CTPOUTH JIOTMUECKHE PACCYKJIEHHS Ha OCHOBE CHCTEMHBIX CpPAaBHEHMN OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOI'0 MaTE€MaTH4YeCKOI'0 pa3fesia WM MOJENH, MOHSTHS WU KJIacCoB,
BBIJIETIAS ONIPEIETICHHBIE CYLIECTBEHHBIE IPU3HAKU WIIN KPUTEPUU;

YMEHUE BBIABISITh, CTPOUTH 3aKOHOMEPHOCTh, CBA3HOCTb, JOTUYHOCTH COOTBETCTBYIOIIHX
LENOoYeK paccyKIeHUH Mpu paboTe ¢ MaTeMaTUYECKUMU 3a/1a4yaMH, YMETh MOJPOOHO U CXKaTo
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IPE/ICTABIATh JICTAIM3ALUI0 OCHOBHBIX KOMIIOHEHTOB TIPH JIOKAa3aTENbCTBE IOHATHH |
COOTHOUICHUI Ha MaTeMaTU4eCKOM SI3bIKE;

YMEHHE OpTraHHW30BBIBATh MOWCK W BBISBIATH NMPUYMHBI BO3SHUKAIOIIMX IPOIECCOB, SIBICHHH,
HanboJsiee BEpOsTHBIE (PaKTOPHI, IO KOTOPBIM MAaTEMATUYECKUE MOJIEIH U OOBEKTHI BEAYT ce0s
0 OTIpEJICJICHHBIM JIOTHYECKUM 3aKOHAM, YMETh IIPUBOAUTH NPHYNHHO-CIICACTBCHHBIN aHAIN3
MOHATHH, CYKJICHUI U MaTEMAaTHYECKUX 3aKOHOB;

yMEHHE CTPOMTh MAaTEMaTH4YeCKyI0 MOJENb NpU 3aJaHHOM YCJIOBUH, oOOiamaromiei
OIIpEJICTICHHBIMI XapAaKTEPUCTUKaMH OOBEKTa NPU HAIUYUHU OIPEACICHHBIX KOMIIOHEHTOB
(dbopMupyIOLIEroCcs TPEAINOoIaraeMoro MOHITHS WX SBICHUS;

YMEHHE TEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABIISIOIIYIO MaTEeMaTHUECKON
33724l Ha S3bIK TPaUUecKoro OTOOPaKEHHs - COCTaBJICHHS MaTeMaTHYeCKOH Mojen,
COXpaHSIONIeH OCHOBHBIE CBOMCTBA M XapaKTEPUCTHKH;

yMEHHE 33JaBaTh IUIaH pEIICHHS MAaTeMaTHYeCKOW 3a/laud, peaju30BBIBaTh aJITOPHTM
JEWCTBHUI KaK IOIIAroBOil MHCTPYKIUH IS pa3pelleHus y4eOHO-TI03HaBaTEILHON 3a/1a4u;
YMEHHUE CTPOUTH JI0KA3aTEIBCTBO METOIOM OT MIPOTHUBHOTO;

yMeHue paboraTh C NPOOJIEMHON cHTyauuei, OCYHIeCTBIATh 00pa3oBaTeIbHBIN MpoIece
MIOCPEICTBOM ITOMCKA METO/IOB U CITIOCOOOB pa3pelIeHus 3a/1a4H, ONPEACISITh TPAaHUIIBI CBOETO
00pa30BaTEILHOTO MPOCTPAHCTBA;

YMETh OPHUEHTHUPOBATHCS B TEKCTE, BBISABIATH IJIABHOC YCIIOBHE 3aJadydl M YCTAaHABIMBATh
COOTHOIIIEHUE pacCMaTPUBAEMBIX OOBEKTOB;

yYMEHHE TepPEBOINTh, MHTEPIPETHPOBATh TEKCT B MHBIC (DOPMBI MpECTaBICHHUS HHPOPMAIIHN:
CXEMBI, IHarpaMMbl, rpadu4ecKoe MPeICTaBICHUE JaHHBIX;

Kommynuxamusnvie YVJ[

yMmeHue paborate B KOMaHzae, (OpPMHpPOBAaHHE HABBIKOB COTPYIHHYECTBA H Yy4eOHOTO
B3aMMOJICHCTBUS B YCIIOBUSAX KOMAaH/IHOM UTPbI WJIM MHOU (hOPMBI B3aUMOICHCTBUS;

yYMEHHUE pachpeAeisTb poJd M 3aJaud B paMKax 3aHATHSA, (opMupys Takke HaBBIKU
OpPraHU3aTOPCKOT0 XapaKTepa;

YMEHME OLIEHUBATh MPABUIBHOCTh COOCTBEHHBIX AECUCTBUN, a TAKXKE AEATEIbHOCTU IPYIHX
Y4aCTHUKOB KOMaH/bl;

KOPpPEKTHO, B paMKax 3ajJad KOMMYHHKALUH, (OPMYIHPOBAaTh U OTCTaMBATH B3IJISJIBL,
apryMEHTHPOBATh JTOBOJbI, BBIBOJbI, @ TAKXKE BBIJIBUTaTh KOHTAPI'YMEHTbI, HEOOXOJUMBIE ISt
BBISIBJICHUSI CUTYAllUU yClieXa B PEeLICHUH TOM WM MHOW MaTeMaTU4YecKOi 3a/1a4u;

YMEHUE I0JIb30BaThCsl MaTEMAaTUYECKUMHU TEPMUHAMU JUIsl pelIeHHs y4eOHO-TI03HaBaTEIbHBIX
3a/a4, a TaKXXe€ CTPOUTH COOTBETCTBYIOLME DPEUEBBIE BBICKA3bIBaHMS Ha MaTEMATHYECKOM
A3BIKE JUIsl BBICTPAUBAHUS MaTEMaTHUECKON MOJIENH;

YMETb CTPOUTh MATEMAaTHYECKHE MOJEIU C IOMOIIBIO COOTBETCTBYIOLIETO MPOTrPAMMHOIO
o0ecrneveHus, CepBUCOB CBOOOAHOIO OT/IaJIEHHOI'O 10CTYIIa;

yMeTh TPaMOTHO M 4YeTKO, coriacHo mnpaBwiaM odopmieHuss KHMM-a OI'D 3aHOCUTH
MIOJIy4YEHHBIE PE3YJIBTAThI - OTBETHI.

Ilpeomemmnoie pesynomamot:

q)OpMI/IPOBaHI/Ie HABBIKOB IMTOMCKAa MAaTEMAaTHYCCKOI0 METOJa, ajlrOpUTMa U IMOMCKA PCHICHUSA
3aJa4M B CTPYKType 3anad OI'D;

dbopMUpOBaHUE HABBIKA PEIICHHSI ONIPEICIICHHBIX TUIIOB 33/1a4 B CTPYKType 3axad OI'D;
yMeHHe paboTarh C Ta0nMIlaMH, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMH; YMETh
MpeoOpa3oBbIBaTh 3HAKM M CHMBOJBI B JIOKa3aTENbCTBAX M TPUMEHSEMBIX METOJAX [l
penieHus: 00pa3zoBaTeNbHBIX 33/]a4;

yYMEHHE MPUBOANTH B CUCTEMY, COTIOCTABIIAThH, 0000IIaTh U aHATU3UPOBATH HHGOPMAITMOHHBIE
KOMIIOHEHTBl MaTE€MaTHYECKOTO XapakTepa M YMETh NPHUMEHSTh 3aKOHbl WU TpaBHUiIA s
PEIICHUA KOHKPETHBIX 3a71a4,

YMEHHE BBIJCNATH TJIaBHYIO U U30BITOUHYIO WH(OPMAIINIO, TPOU3BOAUTH CMBICIIOBOE CIKATHE
MaTeMaTH4eCKUX (aKkTOB, COBOKYITHOCTH METOOB U CIOCOOOB PEIIECHUS; yMETh MPEACTABIATh
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B CJIOBECHOI (popMe, HCTIONb3Yys CXEMbI U Pa3IMYHbIe TaOIULbI, TpaduKy U AUArPAMMBI, KapThl
MOHATUM W KJIACTEPHI, OCHOBHBIC WJECU WU IUIAH PELICHUS TOM WM WHOW MAaTeMaTU4YECKON
3a/1a4ul.
Tpebosanus Kk yposHIO NOO2OMOBKU YHaAUUXCS
Hartypaabhbie yncia. J[poou. PanuonanbHble yuca
Buvinycknux nayuumces:
® [OHUMAaTh OCOOEHHOCTHU JECSITUYHON CUCTEMBbI CUUCIICHUS;
®  OIEpPUPOBATH MOHITUAMHU, CBA3AaHHBIMHU C JIEJIMMOCTBIO HATYPAJIbHBIX YUCEN;
® BBIpAXATh YKCIIA B SKBUBAJICHTHBIX JOopMax, BEIOMpas HauboJee MoaXOSIIy 0 B 3aBUCIMOCTH
OT KOHKPETHOU CUTyaluu;
® CpaBHUBATH U YNOPSAJOYMBATH PALIMOHAIIBHBIC YHUCIIA;
® BBINOJHATh BBIYUCICHUS C PALMOHAIBHBIMU YHCJIAMH, COYETasl YCTHbIE M NHCbMEHHBIE
MPUEMBI BBIYMCIIEHUH, IPUMEHEHUE KaIbKYISTOPA;
® [UCNOJIb30BaTh IOHATHUS M YMEHHS, CBSI3aHHBIE C MPOMOPUMOHAIBHOCTBI) BEJIWYUH,
MPOLEHTAMH, B XOJAE PEIICHUS MaTEMAaTHYECKHUX 3a7ad M 3a1a4 M3 CMEXHBIX MPEIMETOB,
BBIIIOJIHSTh HECJIOKHBIE MPAKTHYECKUE PACUETHI.
JeiicTBUTEIbHBIE YHCJIA
Buinycknux nayuumes:
® HCIMOJIb30BAaTh HAYAJIbHBIE MPEACTABICHUS O MHOKECTBE JICHCTBUTEIBbHBIX YUCET;
®  OIEpPUPOBATH MOHITUEM KBAJIPATHOIO KOPHS, IPUMEHSThH €r0 B BBIYMCIECHUSX.
Anaredpanyeckne BbIPaKeHUs
Buinycknux nayuumces:
® ONepUpOBATh MOHATUSMHU TOXKJIECTBO», «TOXKAECTBEHHOE MpeoOpa3oBaHUE», pellaTh 3aqauH,
coJiepskanire OyKBeHHbIE JaHHbIE; paboTaTh ¢ (hOpMyliaMu;
® BBINOJHATH TPEOOPa30BaHUs BBHIPAKEHUM, COJIEPKAIIUX CTETICHH C IEJIBIMU MOKa3aTeIsIMU U
KBaJpaTHbBIC KOPHHU;
® BBINOJIHATH TOXKJECTBEHHBIC NMPEOOPA30BaHMs PALMOHAIBHBIX BHIPAKEHUH HA OCHOBE IMPaBUII
JEHCTBUI HAaJl MHOTOWICHAMH U aJlreOpanveckKiuMH Ipo0siMu;
®  BBINOJHATH PA3JI0)KEHNE MHOTOWICHOB HA MHOKUTEIIH.
YpaBHeHus
Buinycknux nayuumes:
e pemaTh OCHOBHBIC BHJIBI PAIIMOHAIBHBIX YPAaBHEHUN C OJIHOW MEPEMEHHOM, CHCTEMBI IBYX
ypaBHEHUH C ABYMS TIEPEMEHHBIMH;
® [IOHMMaTh YPAaBHEHHE KaK BAXXHEUIIYI0 MAaTEMaTUYECKYIO MOJIEIb ISl ONMCAHUS U U3Y4YEHUs
Pa3HOOOPA3HBIX PEANHHBIX CUTYAIINM, pelIaTh TEKCTOBBIC 3a7a4l aareOpandecKuM METOI0M;
e MpuMeHATh Tpadudeckue MpEeACTaBICHUS IS WCCIENOBAaHUS ypaBHEHUW, UCCIEIOBAHUS U
pELIeHUs] CUCTEM YPAaBHEHUH C IByMs IEPEMEHHBIMU.
HepaBencrBa
Buinycknux nayuumes:
e [IOHMMaTh MW MPHUMEHATb TEPMHUHOJIOTUIO M CHMBOJIMKY, CBS3aHHbIE C OTHOILIECHUEM
HEpPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;
e pellaTh JUHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHCTEMBI, peuiaTh KBaJpaTHbIE
HEPaBEHCTBA C OMOPOH Ha rpaduueckue mpeICTaBICHHS.
OcHoBHbIE OHATHSA. YK CT10BBIE PYHKIHH
Buinycknux nayuumces:
® TIOHMMaTh W HUCIOJIB30BaTh (DYHKIIMOHAIBHBIC TOHSATHS M S3BIK (TEPMHUHBI, CHMBOJUYECKHE
0003HaYeHMS ),
e CTpouTh rpaduKu dIEMEHTAPHBIX (YHKIUI; UCCIEAOBAaTh CBONCTBA YMCIOBBIX (PYHKIIMI Ha
OCHOBE U3YYCHUs MTOBEICHUS UX TPAPHKOB;
e TIOHMMAaTh (QYHKIMIO KaK BOKHEUITYI0 MaTEMAaTUYECKYI0 MOJIETh ISl ONMHCAHUS MPOIIECCOB U
SBJICHHM OKPYXKAIOIIEr0 MHpa, NPUMEHATh (PYHKIIMOHAIBHBIA S3BIK IS ONHUCAHHUS |
WCCJICTOBAHMSI 3aBUCUMOCTEN MEXy PU3NISCKUMU BEITUIMHAMH.



OnucarejbHas CTATHCTHKA
Buinycknux nayuumes:

HCIIOJBb30BaTh HpOCTCfIHIPIC CIIOCOOBI MNpEaACTaBJIICHUA U aHaJIW3a CTATUCTUYCCKUX JAHHBIX.

CayuaiiHble cOOBITHSI H BEPOSITHOCTb
Buinycknux nayuumces

HaxXO0JUTh OTHOCHUTCIIbHYIO HaCTOTY U BEPOATHOCTDb CJIy‘-IB,ﬁHOI‘O COOBITHSL.

Komo0unaropuka

BBINYyCKHUK Hay4UTCS periaTh KOMOMHATOPHBIC 33Ja4id Ha HAaXOXKJICHUE YHCIa OOBEKTOB HIIH
KOMOWHAINI.

Harasignasi reomerpust
Buinyckuux nayuumes:

pacro3HaBaTh Ha 4YEpTEekKax, PUCYHKAX, MOJCISIX U B OKPYKAIOIMEM MHpPE IUIOCKHE U
IPOCTPAHCTBEHHBIE T€OMETPUYECKHE (DUTYPHI;

pacrio3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO TapauleleuIie/a, MPaBUIbHON THPAMHUIBL,
WIMHAPA U KOHYCAa,

CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJIILHOTO MapajuIeIenIea;

OIpPEAEIATh N0 JUHENHBIM pa3MepaM pa3BEPTKU (PUTyphl JUHEIHBIE pa3Mepbl caMoi GUTypbl U
Ha000poT;

BBIYUCIISITH 00BEM MPSMOYTOJILHOTO apaljIe/ICHIe .

I'eomerpuueckue purypsoi
Buvinycknux nayuumcs:

MOJIb30BATHCS SI3BIKOM TEOMETPHUU ISl OMHUCAHUS TPEAMETOB OKPY)KAIOLIETO MHUpPa U HX
B3aMMHOTO PACIIOJIOKECHHUS;

pacno3HaBaTh M HM300pakaTh Ha 4YEpTE)KaX W PHUCYHKAX TeOMETpHYECKHE (QHUTYPhl U HX
KOH(UTYypaluy;

HAXOJUTh 3HAYCHUS JUTMH JIMHEHHBIX 3JEMEHTOB (PUTYp W UX OTHOILIEHUS, TPaTyCHYIO MEpy
yrioB ot 0° mo 180°, mpuMeHss onpeieseHus, CBOMCTBA M PU3HAKKA (UTYp U HX 3JIEMEHTOB,
oTHouIeHus Guryp (paBeHCTBO, NOJ00KE, CHMMETPUH, TOBOPOT, MapaljIeTIbHbIH IEPEHOC);
ONEpPHPOBATh C HAYAIBHBIMU TIOHSATHSAMH TPUTOHOMETPHHM W BBINOJHATH 3JEMEHTapHBIC
orepanuy HaJ QYHKIUSMH YTIIOB;

pelaTh 3a/la4i Ha J0Ka3aTeslbCTBO, OMMPAsCh Ha M3yUeHHbIE CBOMCTBA (UIyp M OTHOLICHUN
MEXy HUIMH U TIPUMEHSIS U3y4EHHbIE METO/Ibl J0KA3aTeNbCTB;

pemaTh HeCJIOXHbBIE 3a7auyil Ha TOCTPOCHUE, TIPUMEHSSI OCHOBHBIE aJTOPUTMBI MTOCTPOSHHSI C
MOMOIIBIO IIUPKYJIS ¥ TUHEUKH;

pemaTh NpoCTeHIINe IITaHUMETPUIECKUE 3a/1a49H B TIPOCTPAHCTBE.

HN3mepeHue reoMeTpu4ecKHX BeJIUYHH
Buinycknux nayuumces:

Koopaunarsi

HCIOJIb30BaTh CBOMCTBA WM3MEpEHUs JJIWH, IUIOMAAEH M yIJOB MpH pEHIeHWH 3aJady Ha
HaXO0XJ/EHHWE JUIMHBI OTpe3Ka, JUIMHBI OKPYXXHOCTH, JJIUHBI JYTH OKPY>KHOCTH, I'paTyCHOM
MEPBI YIJIa;

BBIUMCIIATH IUJIOLIAJAN TPEYTrOJbHUKOB, MNPSAMOYTOJbHUKOB, IapajljielorpaMMOB, Tparenu,
KpPYTOB U CEKTOPOB;

BBIUNCIIATH JUIMHY OKPY>KHOCTH, JUIMHY 1YTH OKPYXHOCTH;

BBIYUCIIATh JUIMHBI JIMHEWHBIX 3JIEMEHTOB (PUIYp W HX YIJIbI, MCIOJIB3YS (HOPMYIBI JITHHBI
OKPYKHOCTH M JUIMHBI AYTU OKPYKHOCTH, (hOpMYJIbI TUIOIAAeH GuUryp;

pelaTh 3a7aud Ha J0Ka3aTelIbCTBO C MCMHOIb30BaHUEM (POPMYI JUIMHBI OKPY>KHOCTH U JJTUHBI
JYTH OKPY>KHOCTH, GOpMYII TUIoIaaen ¢puryp;

pemath NpaKTHYeCKHWEe 3a7aud, CBS3aHHBIE C HAXOXKJIEHUEM TEOMETPHUYECKHX BEJIUYUH
(ucronb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

Bbll’lyCKHuK HAy4umcs.:



® BBIYHUCIATH UIMHY OTPE3Ka MO KOOPAMHATAM €ro KOHIIOB; BBIYUCIATH KOOPAUHATHI CEPEIUHBI
OTpe3Ka;
® CIOJIB30BAaTh KOOPJIMHATHBINA METOJ 111 U3yYEHHUSI CBOMCTB MPSMBIX M OKPYKHOCTEH.



Conep:kanue Kypca

«IIpakTuKo-OpHeHTHPOBaHHBIE 3a1aHus» OTpadboTka 3agau Ne 1-5 KMIM OI'D.

Tabnuunoe wu rpaduyueckoe TMpencTaBICHUE TaHHBIX, IJIaH W CXeMa, W3BJICUCHUE HYKHOU
uHpopmanuu. M3MeHUMBOCTh MpHU H3MepeHusix. Pemaromue mnpaBuia. 3aKOHOMEPHOCTH B M3MEHUMBBIX
BeIMYMHAX. BeuucieHus u mnpeoOpa3oBaHue BelMWuyWH. lccrmenoBaHWe MNPOCTEHIIMX MaTEMAaTHUYECKUX
MOJIEIIEN.

«BbrunciieHust 1 npeodpazoBanusi». Otpadotka 3amay Ne 6 KUM OI'D.

Heiicmeun ¢ namypanvHoiMu yucaiamu

CrnoxxeHue M BBIYMTAHHE, KOMIIOHEHTHI CIOXEHHS M BBIUMTAHUSA, CBSI3b MEXKAY HUMH, HAXOXJCHUE
CYMMBI ¥ pa3HOCTH, U3MEHEHHE CYMMBI U Pa3HOCTHU IPU H3MEHEHUH KOMIIOHEHTOB CJIOKEHHUS U BHIYATAHHS.

YMHOXEHUE U JeNieHUE, KOMIIOHEHThl YMHOXKEHHS M JIEJICHUS, CBSI3b MEXAY HUMH, YMHOXXEHUE U
CIIO)KEHHE B CTOJOWK, JEJCHHE YrOJKOM, IpPOBEpKa pe3yibTaTa C MOMOINBIO MPUKHIKA U OOpaTHOTO
JIEUCTBUSL.

Yucnogvie sviparxcenus

YucnoBoe BbIpaKeHHE U €ro 3HaYeHHE, MOPSAI0K BBIOJIHEHUS JEHCTBUIA.

/lpoou. ObvikHoBeHHbIE OpOdU

Hons, gacth, npoOHOe umcio, Ipodb. poOHoe ymcio Kak pe3ynbTaT AeneHus. [IpaBuibHblE U
HEeTpaBUJIbHBIE APOOH, CMEIIaHHAasA IPOOb (CMEIIaHHOE YHCIIO).

3anuch HATYpaJbHOTO YKCia B BUJIE IPOOH C 3aJJaHHBIM 3HAMEHATeNeM, IPeoOpa3oBaHre CMEIIaHHON
IpoOu B HETIPaBWIBHYIO APOOb U HA00OPOT.

[TpuBenenue apobeii k 00memMy 3HamMeHaTen0. CpaBHEeHHE OOBIKHOBEHHBIX JIPOOEH.

CrnosxeHue ¥ BbIYUTaHUE OOBIKHOBEHHBIX JIpo0ei. YMHOKEHUE U 1eJIEHUE OObIKHOBEHHBIX APOOEH.

ApudmeTndeckue IeiCTBHUS CO CMEIIaHHBIMH IPOOSMHU.

Apudmernueckue 1eHCTBUS C IpOOHBIMU YHCIAMHU.

CrniocoObl paloHaIn3ai BEIYUCIEHUN 1 UX PUMEHEHHUE NP BBIMOJIHEHNUN ACHCTBUMN.

Hecamuunsvie opoou

[TpeoOpa3oBanue neCATHUHBIX IpoOei B 0ObIKHOBeHHBIE. CpaBHEHUE IECATHYHBIX Ipobei. Cioxenune
U BBIYMTAHUE JIECATUYHBIX Jpoleil. OKpyriieHue NecITUYHBIX IpoOel. YMHOKEHHE U JeJIeHHEe JAeCATHUHBIX
npobeit. IlpeoOpa3zoBanre OOBIKHOBEHHBIX JApo0Oeil B aecsiTuuyHble apoOu. KoHeuHble W OECKOHEUHBIE
JeCATUYHbIE Apo0u.

Yucna. Payuonanvnsie yucna

MHokecTBO palMoHaIbHBIX Yncesl. CpaBHEHUE pAllMOHAIBHBIX Yncell. J[eHCTBUS ¢ panroHaIbHBIMU
yucinamu. [IpeacraBienne palilnoHaIbHOTO YKCia JECITUUHOMN IpOOBIO.

/Jlpoono-payuonanshbsie gviparcenus

[IpeoOpazoBanue APOOHO-TUHEHHBIX BBIPAKEHUN: CIOXKEHNE, YMHOXKEHHE, JelieHne. Anredpandeckas
npoOb. CokpamieHue anreOpandeckux apoOeil. IlpuBeneHue anrebpanueckux aApobeil k  obuemy
3HameHaTeno. JleMcTBus ¢ anredpandyecKuMu ApoOsSIMU: CIIOKEHHE, BBIYUTAHWE, YMHOXEHUE, ICIICHHE,
BO3BEJICHUE B CTEIICHb.

«/leficTBUTeIbHBIE YHCcaa». OTpaboTka 3anau Ne 7 KM OI'D.

Payuonanvuvie uucna

N300pakeHune yucea Ha YMCIOBOM (KoopauHaTHOHM) mpsimoi. CpaBHeHue uMcen. Moayib 4ucla,
Tr€OMETPUYECKAsl HMHTEpOpeTanuss MOAyJs uucia. JIeMCTBUSA C TOJIOKHUTENbHBIMM M OTPHUIATEIBHBIMU
yuciamMu. MHOXKECTBO LENBIX YHCEIL.

Koopounama mouku

OcHoBHbIE IOHATHSA, KOOPAUHATHBIN JIyd, paCCTOSHHUE MEX 1y ToukamMu. KoopinHaThl TOUKH.

Hppayuonanvnwie uucna

IlonsiTHE MPPALIMOHAIBLHOTO YKcia. PacriosHaBaHue UPPallMOHATIBHBIX YUCEIL.

MHOeCTBO JIEHCTBUTEIIHLHBIX YHCE.

«YmucsoBbie H OyKBeHHbIe BbIpa:keHusi». Otpadotka 3amau Ne § KM OI'D.
Yucnosvie u OyKeeHHbIE GbIPAIHCCHUSA
Bripaxxenue ¢ nepemeHHol. 3HaueHue BbipaxkeHus. [loacTaHoBKa BhIpaK€HUN BMECTO IEPEMEHHBIX.



Ilenvie ¢vipasricenusn

Crenenb ¢ HaTypajJbHBIM IOKa3aTeleM U ee cBoiicTBa. [IpeoOpa3zoBaHMs BBIpaKEHHM, COAEPIKAIIMX
CTEIICHH C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHowieH, MHorouieH. [IeHCTBUS C OJHOWIEHAMH W MHOTOYJIEHaMH (CIOKEHHUE, BBIYMTAHUE,
yMHOXeHue). DopMyiibl COKpAIIEHHOIO YMHOXKEHMsI: Pa3HOCTh KBaJpaToB, KBAaJIpaT CyMMBbl M Pa3HOCTH.
PaznoxxeHne MHOTOWIEHAa HAa MHOXHUTENIHU: BBIHECEHHE OOIEro MHOXHUTENS 3a CKOOKHM, TpYyNIHpPOBKA,
npUMeHeHHe (OpMyJ COKpAIlEHHOro yMHOKeHus. KBaapaTHbIl TpexwieH, pa3jioXkeHue KBaJpaTHOIo
TpeX4IEHa Ha MHOXKHUTEIIH.

Hppayuonanvnvie uucna

IlonsiTe wWppanMOHAIBHOrO uucia. Pacno3HaBaHue  UppalMOHaIbHBIX  yucen. [Ipumepst
JI0Ka3aTenbcTB B anredpe. [leicTBUS ¢ MppallMOHAIbHBIMU YUCIAMH: YMHOXKEHUE, JeJIeHHE, BO3BEIECHUE B
CTCIIEHb.

MHOKeCTBO JE€HCTBUTEIBHBIX YU CEIL.

«YpaBHeHHs U HepaBeHcTBa». OTpabdoTka 3agad Ne 9 KIIM OI'D.

Pagencmea

YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

Ypasnenua

[TonsiTue ypaBHEeHUS U KOpHs ypaBHeHHs. [IperncraBieHrne o paBHOCHIBHOCTH ypaBHeHUH. OOnacthb
orpezeneHus: ypaBHeHUs (00JacTh TOMYCTUMBIX 3HAUEHUN TEPEMEHHOM ).

Jluneininoe ypasuenue u e2o KOpuu

Pemienne nuHeliHbIX ypaBHeHUH. JIuHelHOE ypaBHEHUE C mapaMeTpoM. Koaum4yecTBO KOpHEM
JINHEMHOTO ypaBHEHUS. PellieHne IMHEeHHbIX YPAaBHEHUM C TapaMeTpOM.

Keaopammnoe ypasnenue u e2o kopru

KBagparuble ypaBHeHusa. HenosHble KBagpaTHble ypaBHEHHs. JIMCKPUMUHAHT KBaJpaTHOTO
ypaBHeHus. PopMyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Teopema, oOparHas Teopeme Buera.
Pemennie kBagpaTHBIX ypaBHEHHI: UCIONB30BaHUE (DOPMYITBI ISl HAXOXKICHUS KOpHEH, rpadudeckuii MeTos
pellieHus], pa3okKEeHUEe Ha MHOXXMTENIH, MOA00p KOpHEH c ucrnonb3oBaHueM TeopeMbl Buera. KonnuectBo
KOpHEH KBaJpaTHOTO YpaBHEHUsS B 3aBHUCHUMOCTH OT €ro JAMCKPUMHUHAHTA. BUKBaJpaTHbIE YypaBHEHHS.
VYpaBHEHHUs, CBOJUMBIE K IMHENHBIM U KBaJpaTHbIM. KBagpaTHbIEC ypaBHEHUS C TapAMETPOM.

/lpoono-payuonanvhsle ypagHenus

Pemenne npocreimx qpoOHO-IMHENHBIX ypaBHEHU. Pemenre 1poOHOo-pallioHaNbHBIX YpaBHEHUH.

Mertob! penieHus ypaBHEHHUI: METOIbl PAaBHOCUIILHBIX ITPe0Opa30oBaHui, METO]I 3aMEHbI IEPEMEHHOM,
rpaduueckuit meto. Mcnonb3oBaHue CBOMCTB PYHKIMIA MTPH pEIIEHUN YPaBHEHUH.

Ipocreiimme uppanuoHanbHble ypaBHenns Bua |/ f (x) =a, \/ f(x)= \/ g(x).

n
VYpaHenus Bujga X = d .YpaBHCHUS B IEIBIX YHACTAX.

«BeposiTHOCTB coObITHII» OTpadoTka 3anad Ne 10 KUM OI'D.

Cnyuaiinvie coovimus

CrnyualiHble ONbITHl (3KCIEPUMEHTHI), dJIEMEHTapHbIE ciydaiiHble coObITHs (MCXO/bl). BepostHocTH
3JIEMEHTapHBIX COOBITHH. COOBITHS B CIy4allHBIX SKCIEPUMEHTAaX U OJaronpHsATCTBYIOIIUE IJIEMEHTapHbIC
coObITHs. BeposTtHocTH citydailHbIX COOBITHH. ONBITEI C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.
Knaccrudeckne BepOSTHOCTHBIE OMBITHI C UCIOJIB30BAHUEM MOHET, KyOUKOB.

«Dynkuum u rpadpuxm». Otpadorka 3agay Ne 11 KM OI'D.

Dyukyuu

Honamue ¢ynkyuu

JlexkapTOBBI KOOPMHATHI HA TUIOCKOCTH. DOPMHUpPOBaHNE TIPEICTABICHUI O METAIIPEIMETHOM TTOHITHN
«koopaAnHaTh». CriocoObl 3ajanus PYHKIMI: aHATUTHYECKUH, Tpaduueckuil, Tabnuunblid. ['padux GpyHKunu.
[Tpumepbl GyHKINH, TTOTyYIaeMbIX B TPOIIECCE MCCICIOBAHUS PA3IMYHBIX PEATbHBIX MPOIECCOB M PEIICHHUS
3aja4. 3HaueHue GpyHKIMK B Touke. CBoicTBA QYHKIMI: 00JIaCTh ONpeieTeHNs], MHOXKECTBO 3HAYCHUH, HYIIH,
MPOMEXYTKH  3HAKOTIOCTOSHCTBA, UYETHOCTH/HEYETHOCTh, TPOMEXKYTKHM BO3pacTaHUs W  yObIBaHHSA,
HauOoJblIee M HaMMEHblIIee 3HaueHus. VccnenoBannue GyHKIUH 10 ee rpaduky.



Junennan pynkyus

CgoiicTBa 1 rpaduk JMHEHHON (QyHKIMU. YTI0BOW Kod(huIMeHT npsaMoii. Pacnonoxenue rpaduka
JUHEWHON (PYHKIIMHM B 3aBUCHUMOCTH OT €€ YIJIOBOro KodddummeHnTta u cBobogHOro uieHa. HaxoxmeHue
KOX(QPHUIHUEHTOB JHHEHHON (QYHKIUHM MO 33JaHHBIM YCIOBHSAM: MPOXOXKJIEHHE MPSIMOI yepe3 JABE TOYKHU C
3aJJaHHBIMU KOOPJIMHATAMHU, IPOXOXKICHUE IPSIMOM Yepe3 JaHHYIO TOUKY U MMapajljIeIbHON TaHHOM MPSMOIA.

Keaopamuunasa gpynkyusn

CgoiictBa u Tpaduk KBaapatuuHoi ¢yHKiuu (mapabona). Iloctpoenue rpaduka KBaapaTHIHOMN
(GyHKINU TIO TOYKAM

Oopamnasn nponopuuoOHAILHOCHb

k
CaoiicTBa QyHKIUH Y = k y = —. I'unepbouna.
X x

«IIpakTHyeckue pacyersl o gpopmyaam» Otpadorka 3anad Ne 12 KUM OI'D

Beipaxxenue ¢ nepemeHHol. 3HaueHue BelpakeHus. [locTaHOBKa BbIpaKeHUI BMECTO IEPEMEHHBIX.

I]envie ¢vipasicenusn

Crenenp ¢ HaTypajJbHBIM IIOKa3aTeleM U ee cBoiicTBa. [IpeoOpa3zoBaHMs BBIpaKE€HHM, COAEpIKAILIUX
CTENEHU C HATYPAJIbHBIM [10Ka3aTEJIEM.

OpHouneHn, MHorowieH. JIeWCTBUS C OJHOWIEHAMHM M MHOTOWIEHaMM (CIIOKEHHE, BbIUUTAHUE,
yMHOkeHUE). PopMyJIbl COKPAILIEHHOTO YMHOKEHUS.

«IlocnenoBarenbHocTn U nporpeccun» Otpadotka 3agad Ne 12 KM OI'D. (1 ugac).
Ilocneoosamenvrnocmu u npozpeccuu
UucnoBas nocienoBaTenbHOCTb. [IpuMepbl 4YMCIIOBBIX — MOCIENOBaTeNIbHOCTEH. beckoHeuHble
1ocje10BaTeNbHOCTU. ApudMeTrueckas mporpeccus U ee cBoicTBa. I'eomerpudeckas nporpeccus. Popmyna
0bwe2o unena u cymmol N NEPEbIX UIEHO8 APUPMEMUUecKOl U 2eoMempUiecKol npozpeccull

«Cucrembl HepaBeHCcTB». OTpaboTka 3a71a4 Ne 13 KM OI'D.

Cucmembwl Hepagencme

CucreMbl HEpAaBEHCTB C OJHOM INEPEMEHHOM. PellleHne cCUCTeM HEPaBEHCTB C OQHOW IEPEMEHHOM:
JTMHEWHBIX, KBaJIpaTHBIX. M300pakeHHe pelmIeHHs CHCTEMbl HEpaBEHCTB HAa YHCIOBOM MNPSMOW. 3ammch
pEILIECHNS CUCTEMBI HEPABEHCTB.

«ITocaenoBarenbHocTH U nporpeccum» OtpadoTka 3anau Ne 14 KUM OI'D. (1 yac).
Ilocnedosamenvnocmu u npozpeccuu
YucnoBas mocnenoBaTeNbHOCTh.  IIpuMepbl  4YUCIOBBIX — IMoOcienoBaTenbHOCTEH. beckoHeuHble
MOCJIeI0BAaTEeILHOCTH. ApudMeTnueckast Iporpeccus u ee cBoiicTa. I 'eomerpudeckas nporpeccus. Gopmyna
00I1Iero YjeHa U CyMMBbI N IIEPBBIX YICHOB apU(pMETUUECKON 1 FeOMETPHUIECKOM MPOrpeccuil.

«I"'eomeTpuyeckue purypsol. Yriabm». Otpadotka 3agau Ne 15 KUM OI'D.

Benuuunwi

Bennuuna yrina. I'panycHas mepa yria.

Tpeyzonvnux

CpoiicTBa paBHOOEAPEHHOrO TpeyroibHUKA. BHemHuil yronm tpeyronbHuka. CyMmMma yrios
TpPEeYrojbHUKa

«I"'eomerpuueckue ¢purypsol. Jannbn. OtpadoTka 3amau Ne 16 KUM OI'D

Duzypui 6 ceomempuu u 6 OKpyHcarowem mupe

['eomerpuueckast ¢urypa. Buyrpennss, BHemHsst odnacti ¢urypsl, rpanuua. Jlnuauu u obnactu Ha
II0CKOCTH. Bohimykias u HeBbinykias ¢urypsl. [lnockas u Heruiockas ¢urypsl. [lonstie Benuuunsl. J[nuHa.
N3mepenue nnuHbl. ENMHULBI H3MEPEHUs AJIMHBI

Brinenenue cBoilcTB 00bekTOB. POpMUpOBaHME TMPEACTABIEHUN O METAanpeIMETHOM IOHSATUU
«purypa». Touka, 0OTpe30K, psiMas, JIyd, JIOMaHasi, INIOCKOCTh, YT0JI, OUCCEKTpHCa yIila U €€ CBOMCTBA, BUIbI
YIJI0B, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBast cuMMeTpHsi reoMeTpudeckux Guryp. LleHTpanbHas cuMMeTpusi TeOMETPUYECKUX (UTYP.

«Ilmomaas MHOTOyroabHuKa». Otpadotka 3agau Ne 17 KM OI'D



H3zmepenus u eviuucienusn

[Tnomanu. @opMyiibl IUIOMIAAN TPEYTOJIbHUKA, NTAPAJUIEIOrPaMMa U €r0 4acTHBIX BUJAOB, TpaleluH,
¢dopmyna ['epona, dopmyna MIoMAAM BBIMTYKJIOrO YETHIPEXYroJbHUKA, (HOPMYIBI IJIUHBI OKPYKHOCTH U
IUIOLIAIA Kpyra

«MA3mepenus u Bpruuciaenus». Orpadorka 3aaaqd Ne 18 KM OI'D.

H3mepenus u eviuucnenusn

[Tnomaau. @opmyIbl TUIOMAAN TPEYTOJIbHUKA, MapajielorpaMMa M €ro 4acTHBIX BHUJIOB, TpPAleluH,
dopMyna TUIOMAIN BBITYKJIOTO YETHIPEXYrOJIbHUKA, (OPMYJBl JUIMHBI OKPYXHOCTH W IUIOIIAAU Kpyra.
[Tnomans NpaBUILHOTO MHOTOYTOJIBHHKA.

Teopema Iludaropa. TpuroHomeTpuueckue COOTHOLICHUS B IPSIMOYTOJIBHOM TpPEYroJbHHUKE.
Tpuronomerpuueckre GyHKIUH yTia.

«Teopernyeckue acnektb». OTpadoTka 3amay Ne 19 KM OI'D.
Teopernueckue acnekThl, TEOPEMBbI, aKCHOMBI, OIpeIesIeHuUs], (POPMYJIbL, JIEMMBI.

Pecypcsl
Jlureparypa
-Amenko U.B. u npyrue. Marematnueckue TpeHUpOBOUYHbBIE 3aaanusi. M. Ockmo, 2023
- Jlanmmo JI. /1., [TonoB M.A. MaremaTtuka. Dk3aMeHaIlMOHHbIN TpeHaxkep. M. «Ox3amen», 2023
HuTepHET-pECYPCHI
http://math100.ru/ogenew/
https://www.time4math.ru/oge
https://sdamgia.ru/oge/math
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KasennapHo-TreMaTnyeckoe nJiaHUPOBaHHe

Ne Tema 3anaTus OCHOBHBIE BUIBI A€ATEIILHOCTH narta
/1 (Ne 3amanus B8 KUM) yUanmxcs UTaH dakr
1,2 Brruucnenus u Brmonsstor apudmeTnueckue 05.09.23
npeoOpazoBanus (6 JEHUCTBUS C palliOHAIBHBIMU 12.09.23
3ananue KUM) YHCJIAMHU, BBIYUCIIAIOT 3HAYECHUS
YHCIIOBBIX BBIPAXKCHUI, IEPEXOJIAT OT
0JTHOHM (hOPMBI 3aIMCH YHCIIA K APYTOn
34 JlelicTBUTEIIbHBIC N3o0paxkaroT 4nciia TOYKaMu Ha 19.09
yucina (7) KOOpJIWHATHOU NpsIMOH, cpaBHUBatoT | 26.09
NEHCTBUTENBHBIC YHMCIIA, BBITOIHIIOT
BBIUUCIICHUS U TpeoOpa3oBaHus,
BBITIOJHSIOT IPUKUKY pe3ybTaTa
BBIYMCIICHHI.

5,6 | IIpeobpazoBanus BrIMoTHAIOT BRIYUCIICHUS U 03.10
anredpandecKux npeoOpa3oBaHus apUPMETHICCKIX 17.10
BBIpakeHHH (8) BBIPAYKECHUI, TPUMEHSIIOT CBOMCTBA

apru(METHIECKUX KBAJPAaTHBIX KOPHEH
JUIsS IpeoOpa3oBaHMsI BBIPAKEHUN

7.8 VYpaBueHus u Pemarot nuHelHbIE U KBaIpaTHBIC 24.10

HepaBeHCTBa (9) ypaBHEHUS C OJTHOM MePEeMEHHOH, 31.10
HEPABEHCTBA C OAHOW IIEPEMEHHON U
UX CHUCTEMBI

9,10 | ®ynkuuu u rpaduku | CTPOST U YUTAIOT TpadUKU 07.11

(11) pa3IUYHbIA QYHKIMN, YATAIOT 14.11
rpaduku GyHKIUH, OTTMCHIBAIOT C
MOMOIIBIO (DYHKIMH pa3IUuHbIe
3aBHCUMOCTH MEX/Ty BETUINHAMH,
WHTEPIPETUPYIOT TpaduKu
3aBUCUMOCTEN

11,12 | Yucnossle u BeimonusaoT npeoOpa3oBaHus 28.11
OyKBEHHbIE anredpanvecKux BhIpAKEHU, 05.12
BeIpaxkeHus (13) HaXO/A4T 3HaueHUs! OyKBEHHBIX

BBIPa)KCHUH, OCYILIECTBIISA
HE00XO0AMMBbIE IOJICTAHOBKH

13,14 | TlpakTuueckue OcCymIecTBIISIFOT pacyeThl 1O 12.12
pacueTsl 1o ¢dbopmyrnam, BeIpakaroT 3aBucumoctu | 19.12
dbopmynam (14) MEXK1y BEJIMUUHAMU, BBIYUCIISIOT

3HAYEHUS YHCIIOBBIX BBIPAKEHUN

15,16 | IIpakTuko- BEINMOIHAIOT BEIUUCIIEHUS U 26.12.23
OPUEHTUPOBAHHBIE npeoOpazoBaHms, OCYIIECTBIISIOT 09.01.24
3ananus (1-5) MPAKTUYECKHE PACUETHI, CTPOSIT U

WCCIIEAYIOT MaTeMaTHIECKIE MOJIEIH,
UCHOJB3YIOT MPUOOpPETEHHbIE 3HAHUSA
Y YMEHUS B IIPAKTUYECKOU
JeSITebHOCTH

17,18 | 'eomeTpuueckue Boinonusier nefictBus ¢ 16.01
¢urypsl. Yrisl (16) reOMeTpHUUECKUMH (pUrypamu, 23.01

pelIaoT MIaHUMETPUYECKHE 3a/1a41
Ha HaXO0>KJIEHUE T€OMETPUIECKUX
BEJTNYUH (YTJIOB)
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19,20 | 'eomeTpuueckue Pacno3naror reomerpuueckue purypsr | 30.01
¢urypsl. Jnusst (17) | Ha IIIOCKOCTH, Pa3IMYalOT UX 06.02
B3aUMHOE OJI0)KEHHE, H300paKaroT
reOMETPHYECKUE (PUTYPBI, PEIIAOT
IUTAHUMETPUYECKHUE 3a7a4H Ha
HaXO0XKJICHUE T€OMETPUYECKIX
BEJIMYUH (JUIMH, YTJIOB)
21,22 | Tlnomanp Pacnoznaror reomerpuueckue purypst | 13.02
MHOTOyrojbHuKa (18) | Ha MIOCKOCTH, pelalT 27.02
IUTAHUMETPUYECKHUE 3a7a4y Ha
HaXO0XKJICHHE T€OMETPUYECKIX
BEJIMYUH (TUIOIIA/ICH ), OCYIIIECTBIISIOT
pacueTsl 1o Gpopmynam
23,24 | Ismepenus u OrnpeaensroT KOOpAUHATHI TOYKH 05.03
Bbruncienus (19) IUIOCKOCTH, MPOBOAAT ornepauuu Hay | 12.03
BEKTOPAaMH, BEIYHUCIISIOT JAJIHHY U
KOOPJMHATHI BEKTOPA, YrOJ MKy
BEKTOPAaMH, CHHYC, KOCHHYC U TaHTEHC
yria
25,26 | TeopeTnueckue [IpoBoasT moKa3aTeIbHBIC 19.03
actiekTsI (20) paccyXICHHS, OIICHUBAIOT 26.03
JIOTMYECKYIO MTPAaBUIBHOCTD
pacCyXIEHH, paclO3HAIOT
OHIMOOYHBIE 3aKITIOYCHUS
27,28 | Cucrembl HepaBeHCTB | PemaroT ypaBHEHMsI, HEpaBEHCTBA U 02.04
(15) UX CHCTEMBI, 16.04
29,30 | BeposiTHOCTB Haxozsart BeposSTHOCTD CirydaitHBIX 23.04
coObITHil (10) COOBITHH B MPOCTEHUIINX pacueTax 30.04
31,32 | [locnenoBarensHOCTH | Pacmo3HaroT apudmMeTrndeckue u 07.05
u nporpeccu (12) Tre€OMETPUUECKHE IPOIPECCHUH, 14.05
pearoT 3a/1a4M C IPUMEHEHUEM
(opMyIIbI 00IIETo YIeHa U CyMMBbI
HECKOJIbKHX WICHOB MTPOTPECCHU
33,34 | Pabora c KUM 21.05
(vactsb 1) 24.05
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