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IMosicHuTEILHAS 3aNIMCKA

HopmaTuBHO-IpaBOBbIE JOKYMEHTBI

PaGouas ImporpamMma COCTaBJICHAa Ha OCHOBC CIICAYIOIMIWX HOPMATHUBHBIX JOKYMCHTOB:

®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 ob6pa3zoBanuu B Poccuiickoi
denepanuny;

npukaza MunnpocBemenuss Poccun ot 22.03.2021 Ne 115 «O6 ytBepxknenun I[lopsimka
OpraHu3allii M  OCYILECTBICHUS 00pa30oBAaTEIbHOM JEATEIBHOCTH TI0  OCHOBHBIM
o011eo0pa3oBaTeIbHBIM POrpaMMamM — 00pa3oBaTeIbHBIM IPOrpaMMaM HadajibHOTO OOIIEro,
OCHOBHOTO O0ILIEr0 U Cpe/iHero o01iero o0pa3oBaHusy;

npuka3za Munnpocemenus Poccun ot 16.11.2022 Ne 993 «O6 yTBepkaeHUU ¢eaepalibHON
o0pasoBaresbHON IPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus» (nanee — ®OIT O00);
npukaza Munmnpocsemienus Poccun ot 31.05.2021 Ne 287 «O6 yTBep:xkaeHuu (enepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 00mIero oOpa3oBaHus» (manee —
OI'OC OOO TpeTbero MoKoJICHUs);

CaHuTapHO-3MUIEMUONIOTUYECKUE TpeOOBaHUS K YCIOBHSIM U OpraHu3aluu OOydYeHHs B
0011e00pa3oBaTEIbHBIX VUPEKICHUSX, YTBEPKICHHBIX
MOoCTaHOBJIeHHEM [ TaBHOTO ToCcyAapCTBEHHOTO CAHUTAPHOTO

Bpaua Poccuiickoit @enepanuu ot ot 28 ceHTs10pst 2020 r. Ne 28

(manee — CanlluH 2.4.3648-20);

Kanennapusrii yueOuslii rpaduk YOV «lllkona «Taypac» na 2023-2024 yuebHblii TOA
OOITYHOY «lllkona «Taypacy;

VYuebnsrii man YOV «llkona «Taypac» na 2023-2024 yuebnsblii rox;

VYcraBa YOV «llIkona «Taypacy;

[TonoxxeHus o pa3paboTKe U yTBEPKACHUM pabouYMX MpOrpaMM yuyeOHBIX NMPEAMETOB, KypCcoB
YOV «llIkona «Taypac»;

[Tonoxenus o opmax, NEPUOAUYHOCTH, MOPSJIKE TEKYIIETO0 KOHTPOJS yCIIEBA€MOCTH U
MPOMEXYTOUHOM arrectanuu odyyatouuxces B YOV «lllkona «Taypacy.

Ieasn kypca:

CUCTeMaTH3alus 3HAaHUN U CHOCOOOB NIEATENHHOCTH YYaIIMXCs MO MaTeMaTHKe 3a KypC OCHOBHOM
IIKOJIBI, TOATOTOBKA oOOydaromuxcs 9 Kiacca K OCHOBHOMY TOCYNAapCTBEHHOMY SK3aMEHY I10
MaTeMaTHKe.

3agaum Kypca:

e 3akpenuTb OCHOBHbIE TEOPETUYECKUE TIOHATUS M ONPEIENICHHUS IO OCHOBHBIM
M3Y4YaeMbIM pa3jiesiaM;

e OrtpaboTaTh OCHOBHBIE THUMBI 3amay u3ydaembix TunoB KMM OI'D «Anrebpa» u
«"eoMeTpus» U UX ANTOPUTM PEIICHHUS;

e dopmMupoBarh y 00y4aroUIMXCs LIETOCTHOTO IMPEJCTaBICHUSI O TEME, €€ 3HaueHUs B
pazziene MaTeMaTUKHU, MEXIPEIMETHbIE CBS3U C APYTUMHU TEMaMu;

e (CrnocoOcTBOBaTh MHTEIUICKTYATHbHOMY PAa3BUTHIO ydalluxcsi, JOPMUPOBAHUIO KAYECTB
MBIIUIEHHS, XapaKTEPHBIX JIsI MAaTEMaTUYECKOM AeSITENbHOCTH U HEOOXOAUMBIXYUYECHUKY
1utst yenerrHo# cnagn OI'D, nis o01ieid conuansHOi OpUEeHTAIUY;

e AKIEHTHpPOBaTh BHHMAaHHE Y4YallUXCS Ha EIUHBIX TpPeOOBaHMSIX K MpaBUIaM
o opMIIEHUS pa3TNYHBIX BUAOB 33JaHHH, BKJIIOYa€MbIX B UTOTOBYIO aTTECTALIMIO 33 KypC
OCHOBHOM ILLIKOJIBI.

e CnocoOcTBOBaTh CO3JIAHHIO YCJIOBUH OCMBICIIEHHOCTH YUY€HHs, BKJIIOUYEHHUS B HETO
00yyJaromerocs Ha ypoBHE HE TOJIbKO HHTEIUICKTYaJIbHOM, HO TUYHOCTHOM 1 COITMATLHOM
AKTUBHOCTH C IPUMEHEHUEM TEX WM MHBIX METOJO0B OOYUCHHUS.



[Iporpamma kypca «lloaroroBka k OI'D mo mateMarwke» mnpeaHa3HauyeHa JJIsi MOBBIIICHUS
3¢ HEKTUBHOCTH MOATOTOBKH 00ydaromuxcst 9 kijacca K OCHOBHOMY T'OCYAapCTBEHHOMY 9K3aMEHY 10
MaTeMaTHKE 3a Kypc OCHOBHOM IIKOJIBI ¥ ITPElyCMAaTPUBAET UX MOATOTOBKY K JalbHEHUIIEMY 00yUEHUIO
B CpEIIHEH IIIKOJIe; HAIIPaBJICH HA BOCIIOJIHCHUE HEOCTAIOIINX 3HAHUHN, OTPAOOTKY MPUEMOB PEIICHUS
3aJlaHuil Pa3IMYHBIX TUIOB M YPOBHEH CII0)KHOCTH BHE 3aBHCHUMOCTH OT (OPMYJIUPOBKH, a TaKKe
oTpaboTKky THMOBBIX 3amaHuii OI'D 1o MaremMaTWke Ha TECTOBOM MaTepuaie; TMO3BOJIUT
CUCTEeMAaTHU3HpPOBaTh M YIUIyOUTh 3HAHHS YYalllUXCs MO Pa3jMyYHbIM pasjielaM Kypca MaTeMaTHKU
OCHOBHOM IIKOJBI (apuMeTuke, aredpe, CTaTUCTUKE, TCOPUH BEPOSTHOCTEH UTEOMETPHUN ).

[Iporpamma Kkypca cocraBieHa Ha ocHOBe OO0s3aTeJbHOTO MHHUMYMa COJEP)KaHUS
00pa30BaTeNbHBIX MPOrPaMM [0 MAaTEeMATHKE U TPEOOBAaHWI K YPOBHIO TMOJTIOTOBKH BBHITYCKHHKOB
OCHOBHOM MIKOJIBI, ¢ yaeToM Crnenudukanuu KUM st nposenenus OI'D 1o maTeMaTUKe U
Komudukaropa nposepsiembix TpeboBanuii k pesynbratam ocBoeHuss OOII OOO u 3nemMeHToB
coaepxkanus s npoBenenus OI'D nmo marematuke, noarotosieHHbix OUIIH.

B cootBercTBum ¢ yueounm mmanom YOY «Taypacy na 2023-2024 y4eOHbIH ro/1 Ha U3y4YEeHUE
Kypca oTBe/ieHO 34 yaca u3 yactu yueOHoro iana (1 yac B Heaelio).

ILnanupyeMsble pe3yabTaThl 0CBOCHHS MPOIrPaMMBI Kypca
Jluunocmuvie pezyiomamoi:

e OTBETCTBEHHOE OTHOLICHHE K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTb K CaMOpa3BUTHUIO U
caM000pa30BaHUIO Ha OCHOBE MOTHBAIMU K OOYYEHHIO U MO3HAHMIO, OCO3HAHHOMY BBIOODY U
MIOCTPOCHMIO JajbHENIIeH UHANBUYya IbHON TPAeKTOPHH 00pa3oBaHUs Ha 0a3e OpUEHTUPOBKU
B Mupe npodeccuii U Npo(ecCHOHAIBHBIX MPEANOYTEHUH, € YYETOM YCTOMUYMBBIX
[I03HABaTEIbHBIX MHTEPECOB, a TAK)KE HA OCHOBE ()OPMHUPOBAHUS YBAKUTEILHOIO OTHOLLIEHHUS K
TpyAay.

e ®opMHPOBAHHME LEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKH U OOIECTBEHHOM MPAKTUKH.
OcBoeHME colMaIbHBIX HOPM, TPABHJI IOBEIEHUS, poJiel U POPM COLANIbHOM KU3HU.

e Pa3BuTHE MOPATIHLHOIO CO3HAHUS U KOMIIETEHTHOCTH B PEILIEHUH MOPAJIbHBIX TPOOJIEM HAOCHOBE
JUYHOCTHOTO BBIOOpa, (pOPMHPOBAHUS HPABCTBEHHBIX UYBCTB M HPABCTBEHHOI'O MOBEICHUS,
OCO3HAaHHOT'O M OTBETCTBEHHOI'O OTHOIIEHUSI K HDABCTBEHHBIM IOCTYIIKaM.

e  @DopMHpPOBaHHME KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUHU U COTPYAHUYECTBE.

e @dopMHpPOBaHUE CIIOCOOHOCTH K SMOLMOHAIBHOMY BOCIPHATHIO MAaTEMAaTUYECKUX OOBEKTOB,
3a/1a4, peIeHN, PacCyKACHUN
Memanpeomemnmuvie pe3yromamul 00y4eHus
Pezynamuenvie YY/[

e omnpenensITh COOCTBEHHBbIE MPOOJIEMbl U NMPUYMHBI UX BO3HUKHOBEHUS IMpH padoTe C
MaTeMaTHYECKUMHU 00bEKTaMH;

e (dopMynupoBaTh COOCTBEHHBIE BEPCHMU WM MPHUMEHSATH YK€ H3BECTHblEe (HOPMBI U
METO/Ibl pEIICHUs MaTeMaTH4ecKod MpoOiembl, (GOpMYyJIHUPOBATh TMPEATOIOKEHHUS U
CTPOUTH THUIOTE3bl OTHOCHUTEIBHO pPAcCMaTpUBAEMOIr0 O0BEKTa M MPEIBOCXMIIATH
pe3yNbTaThl CBOEH yueOHO-TI03HABATENbHOM 1S TEIbHOCTH;

e OmnpeneNisaTh MyTH JAOCTH)KEHHS LeJded M B3BEHIMBAThb BO3MOXKHOCTHU pa3pelieHus
OTIpe/IeIeHHBIX y4eOHO-1T03HABATEIbHBIX 33/1a4 B COOTBETCTBUU C ONpPEAEICHHBIMU
KPUTEPUSIMHU U 3a7ja4aMu;

® BBICTpauBaTh COOCTBEHHOE O00pa30BaTEIbHOE MOMAMNPOCTPAHCTBO MJIs pPa3peLICHUs
OIPEAEIIEHHOr0 Kpyra 3a/1a4, OIpeleysITh U HAXOIUTh YCIOBUS IS Peaau3aluy Uaeu u
MJIaHOB (CaMo00yUeHune);

®  CaMOCTOSTENILHO BBIOMPATh CpPelH MPEATIOKEHHBIX PecypcoB Haubosee 3 PeKTUBHbBIC U
3HAYUMBbIC TIPH pabOTe ¢ OMPEIEeTCHHON MaTEMAaTHIECKON MOJIEIBIO;



YMETh COCTaBJIAITh IIJIaH paspelIeHHs] OINPEACICHHOro Kpyra 3aja4, MCIOJIb3Ysl
Pa3JIMYHBIE CXEMBbI, PECYPChI TOCTPOCHUS THarpaMM, MEHTAIbHBIX KapT, MO3BOJISIOIIUX
IIPOU3BECTH JIOTUKO - CTPYKTYPHBIN aHAJIA3 3a]a4H;

YMETh IUIAHUPOBATh CBOM 00Opa30BaTENIbHBIA MapHIpyT, KOPPEKTUPOBAaTh M BHOCHUTH
ompeieJICHHbIE U3MEHEHHUS, KaUeCTBEHHO BIIMSIOIIME Ha KOHEUYHBIM MPOAYKT Y4eOHO-
MMO3HABATEIIbHOM JESITEIHFHOCTH,

YMCHHUEC KAaYCCTBCHHO COOTHOCUTHL CBOU I[CflCTBPISI C MPCABKYIMIACMbIM UTOI'OM yqe6H0-
MMO3HABATEJIBHON JIEATEILHOCTH IOCPEJICTBOM KOHTPOJISI M IUTAHUPOBAHUS Yy4E€OHOTO
nponoecca B COOTBCTCTBUM € HUSMCHAKOIHWMUCA CUTyalUsIMU W TIPHUMCHACMBIMHA
cpeactBamMu UM (popMaMu OpraHM3allud COTPYIHUYECTBA, a TaK)KE HWHIAWBHUIYATbHON
paboThI HA YPOKE;

YMEHHE OTOMpPATh COOTBETCTBYIOIINE CPEACTBA PeaTU3allii PEIICHUS MaTEMAaTHICCKIX
3a/a4, MOA0MpPaTh MHCTPYMEHTHI Il OLICHWBAHUS CBOEH TpPAaeKTOpuM B paboTe ¢
MaTEMAaTUYCCKUMU ITOHATHUAMU U MOJCIISIMU,

Ilo3nasamenvuvie YY/[

YMEHHE ONpeAessiTh OCHOBOIOJAraroliee IOHATHE U  IMPOU3BOAMTH  JIOTHKO-
CTPYKTYPHBII aHanM3, ONpeAessATh OCHOBHbIE NPU3HAKM U CBOWCTBA C IOMOIIBIO
COOTBETCTBYIOIIUX CPEJCTB U UHCTPYMEHTOB;

YMEHHE TMPOBOAUTH KiacCH(UKANI0O OOBEKTOB HAa OCHOBE KpPUTEPUEB, BBIIEIATH
OCHOBHOE Ha ()OHE BTOPOCTENEHHBIX JIaHHBIX;

YMEHHE IPOBOJUTH JIOTMYECKOE pacCyXJIEHHEe B HaNpaBlIeHUH OT OOIIMX
3aKOHOMEPHOCTEN N3y4aeMOH 3aJ1a4M 10 YACTHBIX PACCMOTPEHU;

YMEHHE CTPOUTD JIOTUYECKUE PACCYKICHUS HA OCHOBE CUCTEMHbBIX CPABHEHUI OCHOBHBIX
KOMIIOHEHTOB H3Yy4aeMOro MaTeMaTH4YeCKOro pasfesia MM MOJENH, IMOHITUS WIH
KJIACCOB, BBIJIETISS OIpE/IeTICHHbIE CYLIECTBEHHbIE PU3HAKU WJIM KPUTEPUH;

YMEHHE  BBISABIATH, CTPOUTH 3aKOHOMEPHOCTb,  CBSI3HOCTh,  JIOTMYHOCTH
COOTBETCTBYIOIIUX IIETIOUEK PACCyXkJIEeHUI mpu paboTe ¢ MaTeMaTHUECKUMU 33JauaMH,
YMETh MOAPOOHO U CXKATO MPEACTABIATH AECTAIU3ALUI0 OCHOBHBIX KOMIIOHEHTOB IPHU
JI0Ka3aTeNbCTBE MTOHATUM U COOTHOIIEHU Ha MaTEMAaTUYECKOM SI3BIKE;

YMEHHME OpPraHU30BBIBATh IOMCK M BBIABIATH NPUUYMHBI BO3HUKAIOIIMX IPOLECCOB,
ABJIEHUHM, HauOosiee BEpOSTHbIE (AKTOPHI, 110 KOTOPHIM MaTeMaTUYEeCKUE MOJENIU U
00BEKTBl BEOYT ce0sl MO OIpe/eNeHHbIM JIOTHYECKUM 3aKOHaM, yYMETh NPHUBOJHUTH
IPUYMHHO-CJIEICTBEHHBIN aHaIN3 MOHATUH, CYK/IEHUH 1 MaTeMaTH4YE€CKUX 3aKOHOB;
YMEHHE CTPOUTh MaTeMaTHYeCKyl0 MOJENb NpU 3aJaHHOM YCJIOBHHM, oOiajaaroleit
OTNpENIeNIEHHBIMU  XapaKTepUCTUKAaMH  OOBEKTa MpPHU HAIUYUU  ONpPEIENICHHBIX
KOMITOHEHTOB ()OPMHUPYIOLIEroCcsl MPEANoIaraéMoro MoHATUS WIN SBICHUS;

YyMEHHE  MEpeBOJAUTh  TEKCTOBYID  CTPYKTYPHO-CMBICIIOBYIO  COCTaBIISIOLIYIO
MaTeMaTUYeCKON 3aJaud Ha S3bIK TIpaHUuecKkoro OTOOpaKEHUS - COCTaBJICHUS
MaTEMaTHUYECKON MOJIENIN, COXPAHSIOIIEN OCHOBHBIE CBOICTBA U XapaKTEPUCTHKHY;
YMEHME 3aJaBaTh IJIaH PEIICHUS MAaTEMaTUYECKOW 3aJauM, pealu30BBIBATH AJITOPUTM
JNEWCTBUM KaK TIOIIArOBOM WMHCTPYKIHMU I pa3pelieHus ydeOHO-TI03HABATEIHLHOM
3a/1a4u;

YMEHHE CTPOUTH A0Ka3aTeIbCTBO METO/IOM OT IPOTHUBHOTO;

yMeHHe paboTaTh ¢ IPOOJIEMHO cUTyaluen, OCyIEeCTBIATh 00pa30BaTeNIbHbIN MPOLIEecC
MOCPEACTBOM MOMCKA METOJIOB U CIIOCOOOB pa3peleHus 3aauu, ONPeaeNsaTh IPaHHIIbI
CBOETr0 00pa30BaTENHLHOIO MIPOCTPAHCTBA;

YMETb OPUEHTUPOBATHCS B TEKCTE, BBIABIIATH [IaBHOE YCIOBHE 3aJJaul U YCTaHABJIMBATh
COOTHOILIEHUE pacCMaTPUBAEMBbIX OOBEKTOB;

YMEHHE IEPEeBOANUTh, HHTEPIPETHPOBATh TEKCT B HHbIE (POPMBI NpPEACTABICHUA
UH(OPMALIUU: CXEMBI, TUarpaMMbl, TpauecKoe MPeaCTaBICHUE JaHHBIX;

Kommynuxamuenwvie YY/[



yMeHue paboTath B KOMaHze, (opMHUpOBaHHE HABBIKOB COTPYIHUYECTBA U Yy4eOHOTO
B3aMMOJICHCTBUS B YCJIOBHUSIX KOMAaHIHON UTPHI MJIM UHOM (POPMBI B3aMMO/ICHCTBHSI;
YMEHHE pachlpeesiaiTh POjau U 3a/addl B paMKax 3aHATHS, QOpPMHPYS TaKKe€ HABBIKU
OpraHU3aTOPCKOI0 XapakTepa;

YMEHHE OLIEHUBATh IPABHIBHOCTh COOCTBEHHBIX IEHCTBHH, a TaKKe ACATEIbHOCTH
JIPYTUX yYaCTHUKOB KOMAaH/IbI,

KOPPEKTHO, B paMKax 3aJad KOMMYHHKAIUH, (GOpMYyJIUPOBATh U OTCTaUBATh B3IJISJIBI,
apryMEHTHPOBATH TOBOBI, BBIBO/IBI, @ TAK)KE BBIABUTAaTh KOHTAPTYMEHTHL, HEOOXOIUMBIE
JUTSI BBISIBIICHUS] CUTYaI[MH YCIIeXa B PEIICHUH TOW UM MHOM MaTeMaTU4yecKoil 3a1auu;
YMEHHE TMOJb30BaThCS MaTeMaTHMYECKUMU TEePMHHAMM JJIsl pELIeHUs ydeOHOo-
MO3HABATENIbHBIX 33/1a4, & TAK)KE CTPOUTh COOTBETCTBYIOIME PEUEBbIC BHICKA3bIBAHUS Ha
MaTEMaTUYECKOM SI3bIKE JIJIs1 BBICTPAaUBAaHUS MAaTEMATUYECKON MOJEIN;

YMETb CTPOUTb MAaTEMAaTUYECKHME MOJEIM C IOMOULIbI0  COOTBETCTBYIOIIETO
POrPaMMHOT0 O0OecTeueHus, CEpBUCOB CBOOOIHOTO OTAAIIEHHOTO TOCTYIIA;

yMETh IPaMOTHO M YeTKO, corjacHo mpasuiam odopmienus KHMM-a OI'D 3anocuth
MIOJTy4YE€HHBIE PE3YJIbTATHI - OTBETHI.

Ilpeomemnule pesynomamol:

(GopMHpOBaHHE HABBIKOB IOMCKA MaTeMaTHYECKOro METOJd, ajlropuTMa M IIOMCKa
pelieHus 3a1a4u B cTpyKType 3aaa4y OI'D;
(dbopMHpOBaHUE HABbIKA PEILICHHs ONPEAEICHHbIX TUIIOB 3a/1a4 B CTpYKType 3a1a4 OI'D;
yMeHue paboTarh ¢ TaOIMLAMHM, CO CXEMaMH, C TEKCTOBBIMU JaHHBIMU; YMETh
IpeoOpa3oBbIBaTh 3HAKU U CUMBOJIBI B JOKA3aTEIbCTBAX U MPUMEHSIEMBIX METOJAX AJIs
peleHust 00pa3oBaTeNbHBIX 33/1a4;
YMEHUE TPUBOJIUTH B CHUCTEMY, COIOCTaBIATh, 0000aTh U aHAIU3UPOBATH
UH(POPMALIMOHHbIE KOMIIOHEHThl MaTeMaTHMUYeCKOro XapakTepa U yMETb NPUMEHSTh
3aKOHBI U MpaBUJIa JUIsl pEIlIEHUs] KOHKPETHBIX 3a/1a4;
YMEHHE BBIJENATh IVIABHYI0 U U30BITOUHYI0 MH(POPMAIUIO, IPOU3BOAUTH CMBICIOBOE
C)KaTHe MaTeMaTHYeCKUX (PaKTOB, COBOKYITHOCTH METOJIOB U CIOCOOOB pEIICHUs; YMETh
MIPEJICTaBIISTh B CIIOBECHOU (pOopMeE, HCTIONB3Ys CXEMBI U pa3INyHble TaOIHIIbI, FpauKu
U JIMarpaMMbl, KapThl MOHATUH U KJIACTE€Phl, OCHOBHBIE UJEU U IJIaH PEIICHUs TON WIH
WHON MaTEMaTUYECKOM 3aJa4H.

Tpebosanus k yposHIO NOO20MOBKU YUAUUXCSL

Harypaasbnble yuciaa. {poou. PauuonajabHblie ynciia
Buinycknux nayuumecs:

MNOHUMAaTh OCOOEHHOCTH JECITUYHON CUCTEMbI CUMCIICHHUS;

OIIEPUPOBATH MTOHATUSAMH, CBA3aHHBIMU C JEIMMOCTbIO HATyPAJIbHBIX YUCE;

BbIp@)XaTh YHMCJIa B SKBUBAJIEHTHHIX (opMax, BbIOMpas Hambosee MOIXOAALIYI0 B
3aBUCUMOCTH OT KOHKPETHON CUTyalluH;

CpPaBHUBATH U yIOPAIOYMBATH PALIMOHAJIBHBIE YUCIIA;

BBIIIOJIHATH BBIYMCIIEHUS C PAlMOHAIBHBIMHM YMCJIAMH, COUYETAs] YCTHBIE M MUCbMEHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KAJIbKYJIATOPA;

UCIIOJIB30BaTh IIOHATUS M YMEHHs, CBA3aHHBIE C IPONOPLUOHAIBHOCTBIO BEJIWYHH,
IIPOLICHTAMM, B XOJI€ PEIICHUS MATEMAaTHYECKUX 3a/1a4 U 33]1a4 U3 CMEXHBIX IPEIMETOB,
BBIIIOJIHATH HECJIOXKHBIC IPAKTUYECKUE PACUETHI.

JlelicTBUTEIBLHBIE YHACJIA
Buinycknux nayuumecsa:

HCIIOJIb30BATh HAYAJIBHBIC IPCACTABIICHUA O MHOXKXCCTBC HeﬁCTBHTeHBHBIX YHUCCII,
ONEpUPOBATH NOHATUEM KBAAPATHOI'O KOPHA, IPUMCHATH €TI0 B BBIYHUCIICHUAX.

AnredOpanyeckue BbIpaKeHUs
Buinycknuxnayyumecs:



® ONEpPHPOBATH MOHATUSIMH «TOXKIECTBOY, «TOKIECTBEHHOE Pe0oOpa30BaHUE», pelIaTh
3a/1auu, coqiepkaime OyKBeHHbIC JaHHBIC, padoTaTh ¢ PopMyTamu;
® BBIIOJHATH MNPEoOpa3oBaHMsI BBIPAKEHUHN, COJAEpXKAIIMX CTENEHH C  ILEIbIMU
[IOKAa3aTeJsIMU U KBaJIpaTHbIE KOPHU;
® BBHINOJHATH TOXXJIECTBEHHBIC MPE0OPa30BaHMs PAllMOHATBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI ACUCTBUI HAJ MHOTOWIEHAMH U anreOpandecKuMu ApoOsMH;
®  BBINOJHATH PA3JIOKEHUE MHOIOYJIEHOB HA MHOKUTENH.
YpaBHeHust
Buinycknux nayuumes:
e pelarbh OCHOBHBIE BUJbI PALIMOHAIBHBIX YPaBHEHUW C OJHOM NEPEMEHHOM, CHCTEMBbI
JIByX YPaBHEHUH C ABYMs [IEPEMEHHBIMU;
® [IOHMMaThb YPaBHEHHE KaK BaXHEHIYI0 MaTEMaTHUYECKYyI0 MOJENb JJIs ONMCAHUS U
U3YYEHHsS] Pa3HOOOpa3HbIX pealbHbIX CHUTYyallMii, peuiarb TEKCTOBbIE 3aJlauu
anreOpandecKuM METOIOM;
® [IPUMEHSTH I'paQUUECKUE MPEACTABICHUS IJIsl UCCIECAOBAHUS YPAaBHEHUM, MCCIICTOBAHHMS
Y PEILLIECHUs CUCTEM YPAaBHEHH C IBYyMs I€PEMEHHBIMHU.
HepaBencrBa
Buinycknux nayuumes:
® [IOHMMAaTh U MNPUMEHITh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHHEM
HEPAaBEHCTBA, CBOICTBA YUCIIOBbIX HEPABEHCTB;
e pelarh JMHEHWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX CHCTEMBI; peliaTh
KBaJIpaTHbIC HEPABEHCTBA C ONOPO Ha rpaduyecKue MpeCTaBICHUS.
OcHoBHbIe NOHATHSA. YHCI10BbIEe QYHKINH
Buinycknux nayuumes:
e [IOHMMaTh U MCINOJIb30BaTh (YHKIMOHAIbHBIE TOHATHS U  S3bIK  (TEPMHHBI,
CUMBOJINYECKUE 0003HAUEHU);
®  CTPOUTH rpaUKu ANEMEHTAPHBIX (YHKIUI; HCCIEI0BaTh CBOMCTBA YUCIOBBIX (YHKIIUH
Ha OCHOBE M3y4YeHUs OBEJCHUS UX IrpauKOB;
e [OHMMaTh (YHKUUIO KaK BaXKHEHIIYI0 MaTeMaTH4YeCKyl0 MOJAETIb JJs OINUCaHUS
IIPOLIECCOB U SIBJICHUN OKPY’KAIOIIEro MHpa, MPUMEHATh (PYyHKIMOHAIBHBIN S3bIK AJIS
OTHCAHM U UCCIIEIOBAHUS 3aBUCUMOCTENH MEXy GU3NUECKUMU BETMUMHAMM.
OnucarejibHasi CTATUCTUKA
Buinycknux nayyumes:
® UCMOJb30BaTh MPOCTEHIINE CIOCOOBI MPEJCTABICHUS W aHalU3a CTaTUCTUYECKHX
JTAaHHBIX.
Cay4aiinblie cOOBITHSI H BEPOATHOCTD
BbpInyCKHUKHAY4YHTCS
® HaxXOJIUTHOTHOCUTENbHYIO YaCTOTY U BEPOATHOCTH CIy4YailHOrO COOBITHS.
KomOunaTopuka
e BrimyckHUK HayduTCs peliaTh KOMOMHATOpHBIE 3a/Jadd Ha HAXOXKJICHHE YHCIa
00BEKTOB UM KOMOMHALIUH.
Harnsgnas reomerpust
Buinycknux nayuumes:
e pacro3HaBaTh Ha yepTexax, pUCYHKaX, MOJAENSAX U B OKPYXAlOIIeM MHUpE IUIOCKUE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKUEe (QUTYPHI;
e pacro3HaBaTh pa3BEPTKU KyOa, MPSAMOYTOJILHOTO Napaiesienune a, MpaBuIbHON
NpaMUbl, HAJIUHIPA U KOHYCA;
® CTPOUTH Pa3BEPTKU KyOa U MPsIMOYTOJIHHOIO NapasuIeenunen1a;
e OmpeneniaTh MO JUHEHHBIM pa3MepaM Pa3BEPTKH (PUTYPHI JTUHEHHBIC pa3Mepbl caMoun
¢burypsl 1 H2060poT;
®  BBIUUCIIATH 00BEM MPSAMOYTOJIBFHOTO NapaljieNenuIea.




I'eomerpuueckne purypnbl
Buinycknux nayuumes:
® [10JIb30BAThCSl A3BIKOM F'€OMETPUH NIl OIMCAHUS NPEAMETOB OKPYIKAIOLIEr0 MUpa U UX
B3aUMHOTI'O PACIOJIOKEHHS;
® pacrno3HaBaTh U M300pa)xkaTb Ha YEpPTEKax U PUCYHKAX T€OMETpUUYECKUE PUTYPBI U UX
KOH(HTyparuu;
® HAXOJAWUTh 3HAYEHUS JJIMH JMHEHHBIX 3JI€MEHTOB (DPUTYP U UX OTHOILEHHS, IPALYyCHYIO
Mepy yrioB ot 0° mo 180°, mpumeHsist onpeaesieHns], CBOMCTBA M IPU3HAKK (DUTYD U UX
DIIEMEHTOB, OTHOWICHHA Quryp (paBeHCTBO, Moxo0Me, CHMMETPUH, MOBOPOT,
napaJuleNIbHBIN epeHoc);
® ONEepUpPOBaATh C HAYAIBHBIMU MOHATUSAMU TPUTOHOMETPUU U BBIIOJIHATH 3J€MEHTapHbIE
orepanuu HaJ QYHKUIUSMH YTJIOB;
e pemath 3aJayd Ha JOKa3aTeJbCTBO, OMUPAsCh HAa H3Yy4YEHHbIE CBOWCTBAa (uUryp u
OTHOLLEHUN MEXJy HUMHU U IPUMEHSSI U3yUYECHHBIE METO/IbI I0KA3aTEIbCTB;
e pemarth HECJIOXKHbIE 3aJaud Ha IOCTPOEHUE, NIPHUMEHSSI OCHOBHBIE alTOPUTMBbI
MOCTPOEHUS C TOMOILBIO LIUPKYJIA U JTMHEHKH;
e pemath NpPOCTEHIINE IUIAHUMETPUUECKHE 3a]Ja4l B IIPOCTPAHCTBE.
H3mepenne reomeTpuyecKnx BeJUYHH
Buinycknux nayuumes:
®  HCIIOJIb30BATh CBOMCTBA M3MEPEHUS JUIMH, IUIOIIAAEH U yIJI0B IPU PELIEHUH 3a/1a4 Ha
HaxOXJE€HUE JUIMHBl OTpe3Ka, JUIMHbl OKPYKHOCTH, [JIMHBI JYTM OKPYXHOCTH,
rpagyCHON MEPHI yTIIa;
® BBIYNCIATH IUIOUIAJAM TPEYrOJbHUKOB, MPSAMOYIOJbHUKOB, IMapajie]orpaMMoB,
Tpaneuui, KpyroB U CEKTOPOB;
®  BBIYKCIATH JUIMHY OKPYXXHOCTH, IJIMHY T1YTH OKPYKHOCTH;
®  BBIUUCIIATH JAJIMHBI JIMHEHHBIX 2JIEMEHTOB (DUTYD U UX YTJIbI, UCIIOIB3YS (POPMYIIbI
JUIMHBI OKPY>KHOCTH U JUIMHBI TyTU OKPY>KHOCTH, (hOpMYyJIbI TUIOIIaae puryp;
e pemiarh 33Ja4M Ha JI0KA3aTelIbCTBO C UCIIOJIb30BAHUEM (HOPMYJI JJIMHBI OKPYKHOCTU U
JUIMHBI 1yTU OKPYKHOCTH, GopMyJI TUIoIIaael puryp;
e pemiarh MPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAX0XK/IEHUEM I'€OMETPUUYECKUX BETMUHH
(Mcnosb3yst MPU HEOOXOAUMOCTH CIIPAaBOYHUKH U TEXHUUYECKHE CPECTBA).
Koopaunarsi
Buinycknux nayuumes:
®  BBIYHCIATH JUIMHY OTPE3Ka 10 KOOPAUHATAM €0 KOHIOB; BBIUUCIISITH KOOPIUHATHI
CEpEIUHBI OTPE3Ka;
® CIIOJIB30BAaTh KOOPAWHATHBIN METOJ [UIsSl N3YYEHUSI CBOMCTB MPSMBIX U OKPY’KHOCTEH.

Coaepxxanue Kypca

«IIpaKkTHKO-OpMeHTHPOBaHHbIe 3agaHus» OTpadoTka 3a1a4y Ne 1-5 KM OI'D.

TabnmuuHoe W Tpaduueckoe TpeNCTaBICHHWE MAHHBIX, TUIAH M CXEMa, M3BJICUCHHE HYKHOU
uHpopmanuu. I3MeHYHBOCTb NpU U3MEpeHUX. Pemmaromnye npasuia. 3aKOHOMEPHOCTH B U3MEHUYHMBBIX
BeMYMHAX. Beraucienus u nmpeodpa3oBanne BenuunH. VccnenoBanne mpocTeHINX MaTeMaTHIECKUX
MOJIETIEHN.

«Bpruncienus u npeodpazoBanus». Orpadorka 3agad Ne 6 KM OI'D.

Heiicmeun ¢ namypanvHbIMU YuCcIAMU

CnoxxeHue W BBIYMTAHUE, KOMIIOHEHTHI CJIOXKEHHS M BBIYUTAHHS, CBSI3b MEXAYy HUMH,
HaxOXXIACHUC CYMMBbI U PAa3HOCTU, U3MCHCHUC CYMMbI W PA3HOCTU HpPHU HU3MCHCHUHW KOMIIOHCHTOB
CIIOKEHMSI U BHIYUTAHUS.



YMHOKEHUE U JIeTIeHHe, KOMIIOHEHThl YMHO)KEHHUS U JIeJIEHUs, CBSA3b MEXKIY HUMHU, YMHOKEHUE
U CIIO)KEHUE B CTOJIOUK, JACTICHUE YTOJIKOM, POBEPKA pPe3ysbTaTa C IMOMOUIbI0 IPUKUIKU U 00PaTHOTO
JIEUCTBUSL.

Yucnogvie sviparicenus

YucnoBoe BeIpaXKEHHUE U €ro 3HaY€HUE, MOPSA0K BBIIOTHEHUS IEHCTBUI.

Jlpoou. Obviknosennwle opoou

Hons, yactb, ApoOHOE yncio, ApoOk. [IpobHoe uucio kak pe3ynbrar aeneHus. [lpaBunbHbie U
HeNpaBUWIbHbIE ApOoOH, CMeIaHHast JpoOb (CMENIaHHOE YHCIIO).

3anuch HaTypajbHOrO YHMCIa B BHJE APOOM C 3a/llaHHBIM 3HaMeHarteleM, MpeoOpa3zoBaHHe
CMEIIIaHHOM IpOoOU B HEMPABUIIBLHYIO IPOOL M HA0OOPOT.

[IpuBenenue apobeit k 00meMy 3HameHaTen0. CpaBHEHHE OOBIKHOBEHHBIX IPOOEH.

CrnoxeHrue W BBIYUTAHHE OOBIKHOBEHHBIX Ipo0Oed. YMHOXKEHHE U JIeJeHHE OOBIKHOBEHHBIX
Tpo0ei.

Apudmernueckue JeMCTBUS CO CMEIIaHHBIMU JIPOOSIMHU.

Apudmernueckue 1eiCTBUS ¢ JPOOHBIMU YHCIAMHU.

Cnocobul payuoHanuzayuu bl4UCIeHUN U UX NPUMeHeHUe NPU bINOTHEHUU 0eticmEU.

Hecamuunvie opoou

[TpeoOpazoBaHue NECATUYHBIX JpOoOCi B OOBIKHOBeHHBIC. CpaBHEHHE ICCSITHYHBIX JIPOOCH.
CrnoxxeHue W BBIYMTAHHME ACCATHUHBIX Apodel. OKpyrieHue AeCSITUYHBIX ApoOel. YMHOXKEHHEe U
NeNICHUe JECATHUYHBIX Jpo0ei. [Ipeobpazosanue 00bIKHOGeHHBIX Opodeli 6 OecsimuyHble OpPOOU.
Koneunvie u 6eckoneunvie decsimuunvie Opoou.

Yucna. PayuonanvHovie uucna

MHOXeCcTBO paloHaidbHbIX uuncen. CpaBHeHHE palUMOHANBHBIX uucen. [leiicTBus c
palMoHAIBHBIMY YKcIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0eCAmuyHol Opoowvio.

/Jlpobno-payuonansvhuie bipasrcenus

[IpeoOpa3oBanue ApOOHO-TMHEHHBIX BBIPOKEHHUI: CIIOKEHHE, YMHOXCHHE, JIeJICHHE.
Aneebpauueckas opodws. Coxpawenue ancebpaudeckux opooeil. I[Ipusedenue ancedbpauyeckux opooeti
K obwemy 3Hamenameno. J[eticmeus c¢ aneebpauveckumu OpoOAMU: CLONCEHUe, BblYUMAHUE,
VMHOMCEHUe, OelleHue, 80386e0eHUe 8 CINeneHb.

«/leficTBUTeIbHBIE YHcaa». OTpaboTka 3a1au Ne 7 KM OI'D.

Payuonanvuvie uucna

N300pakeHue ynces Ha YUCI0BOM (KOOpAMHATHOI) npsimoit. CpaBHeHHe yrcen. Moayb dncna,
reOMETPUYECKAsl UHTEPIPETALNs MOAYJSA yucna. J[eMCTBUSA ¢ MOJOKUTEIbHBIMU U OTPULATEIbHBIMU
yuciIaMu. MHOXECTBO LENBIX YUCEIL.

Koopounama mouxku

OCHOBHBIE MOHSTUS, KOOPOUHAMHBIU VY, pACCMOsHUe Medcoy mouxkamu. Koopounamul
MOYKU.

Hppayuonansuvie yuucna

ITonsTHE MppanMOHaNBHOrO Yncia. Pacno3HaBanne nppalMOHAIBHBIX YUCE.

Mnoorcecmeo OeticmeumensHuIX ucei.

«IIpeoOpa3oBanne anredpanyecKux Boipazkenmii». Otpadotka 3anau Ne 8§ KUM OI'D

Hppayuonanvnsie uucna

[TonsiTne uppanMoOHaIBHOIO YHcia. Pacno3HaBaHMe WpPpalMOHANBHBIX uyHcel. [Ipumepst
JI0Ka3aTeNbCTB B anredpe. Jeiicmesus ¢ uppayuoHantbHbIMu YUCIamMu: YMHOJICEHUe, OelleHue, 8036e0eHUe
6 cmeneHy.

MHnooicecmeo Oeticmseumenvuvix yucer.

«YpaBHeHHs H HepaBeHcTBay». OTpaboTka 3a1a4y Ne 9 KM OI'D.
Pasencmea
Yucnosoe paBeHCTBO. CBOMCTBA YMCIOBBIX PaBEHCTB. PABEHCTBO ¢ IEPEMEHHOM.
Ypasnenua



[TonsiTe ypaBHEHUS W KOpPHS ypaBHEeHUs. [Ipedcmaeénenue 0 pagHOCUNIbHOCMU YPABHEHU.
Obaacmsb onpedenenus ypasHenus (001acms 0ONYCMUMbBIX 3HAYEHUL NePeMeHHOLL).

Jluneiinoe ypasnenue u e2o Kopuu

Pemenne nuHEWHBIX ypaBHeHUU. JIunelinoe ypasueHue ¢ napamempom. Konuuecmeo kopmei
JIUHEUHO020 YypasHeHus. Peuienue TuHelHblX YPagHeHUl C NAPaAMempoM.

Keaopammnoe ypasnenue u e2o kopnuu

KBanparusle ypaBHeHus. Hemonnble kBagpaTHble ypaBHEHHs. JIMCKPUMHHAHT KBaJApPaTHOIO
ypaBHeHus. Dopmyna KOpHEH KBaJpaTHOro ypaBHeHHA. leopema Buema. Teopema, obpammuas
meopeme Buema. PellieHne KBaJpaTHBIX YpaBHEHHIl: UCMHOJb30BaHHE (OPMYIBI ISl HAXOKICHUS
KOpHEH, 2paguueckuti memod peuieHus, pasiodceHue HA MHOdJICUment, noobop KopHel ¢
ucnonv3osanuem meopemovl Buema. Konuuecmso kopreii k6a0pamnoz2o ypasHeHus 8 3a8UCUMOCHU OM
e2o ouckpumunauma. buxeadpammuvie ypasnuenus. Ypaenenus, c6ooumbvie K TUHEUHbIM U KBAOPAMHBIM.
Keaopammnuie ypasnenus ¢ napamempom.

/lpobno-payuonansvhsle ypagHeHus

Pemennie mnpocTedmmx IpoOOHO-TMHEWHBIX YpaBHEHUU. Peuienue OpoOHO-paAyUOHANbHBIX
VPaBHEeHUI.

Memoowbl pewienus ypagHeHull: MemoObl PABHOCUNILHLIX NPeodpaz’08aHull, Memoo 3aMeHbsl
nepemenHol, epaghuyeckuti memoo. Hcnonvzosanue ceoiicms Gynkyuil npu peueHu YypasHeHui.

Tpocmeiiwue uppayuonansuvie ypasnenus suda ([ f (x) =a, \/ f(x)= \/ g(x).

n
VYpasunenus suoa X = a .Ypaenenus 6 yenvix uucnax.

«BeposiTHOCTB cOOBITHI» OTpadoTka 3a1a4 Ne 10 KM OI'D.
Chyuaiinsle coovimus

CrnyualiHple ONBITHI  (IKCIEPUMEHTHI), D3JEMEHTApHBIE ClydyailHble COOBITHS (MCXOJIbI).
BepositHoct  3nemeHTapHBIX  coObITMii.  CoObITHSE B CIlydyallHBIX ~ JKCHEpUMEHTaX M
OJIarOMPUSITCTBYIOIIUE DJIEMEHTApHBIE COOBITHS. BeposiTHOCTH Clly4aliHBIX COOBITHH. ONBITHI C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTAapHBIMM  cOObITUAMHU. Kiaccuueckue BEpOSTHOCTHBIE OIBITHI  C
HCIOJIb30BAHUEM MOHET, KyOUKOB.

«@ynkuum u rpagukm». Otpadotka 3agau Ne 11 KMIM OI'D.

Dyukyuu

Honamue ¢hynkyuu

JlekapToBbI KOOpAMHATHI Ha IUIOCKOCcTH. DOpMUpOBaHHUE MPEICTaBIEHUI O MeTanpeaMETHOM
MOHATUM «KOOpAMHATHDY. CriocoObl 3aJaHusl (PYHKIMM: aHATUTUYECKUH, rpapuuecKuil, TaOJINYHbIN.
I'padpux Gynkuuu. [Tpumeps! GyHKIMIHI, TOTydaeMbIX B IpOIEcCe UCCIEIOBAaHUS pa3IMYHBIXPEaIbHBIX
MPOIIECCOB U peIlieHus 3a/1a4. 3HaueHue PyHKIMU B Touke. CBoMcTBa (DYHKITUI: 001aCTh ONpeeIeHNS,
MHOYKECTBO 3HAUEHUH, HYJIM, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,YeMmHOCHb/HeuemHOCb, TIPOMEXYTKH
BO3pacTaHWs W yObIBaHHS, HAMOOJIbIIIEe W HAaWMEHbIIee 3HaueHHs. VcciemoBaHue (QyHKIUM IO ee
rpadukxy.

Junennan pynkyusn

CaoiictBa U rpaduk JuHEeHHOW GYyHKIUH. YTI0BOM KoddduuueHt npsmoil. Pacnonoxkenue
rpaduka JUHEHHOW (PYHKIMH B 3aBUCUMOCTH OT €€ yrjioBOro ko3ddguuueHta u cBOOOJHOrO YieHa.
Haxoorcoenue kosghgpuyuenmos nunetinoii pynkyuu no 3a0auHbIM YCA0BUAM. NPOXOAHCOEHUE NPAMOL
uepez 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOEHUe NPAMOU uyepe3 OAHHYI0 MOUKY U
napaniebHot OaHHOU NPAMOU.

Keaopamuunaa ¢pynkyusn

CroiictBa u rpaduk KBaapatuuHoi (yHkuu (mapabona). [locmpoenue epaghuxa
K8AOPAMU4HOU QYHKYUU NO MOUKAM

Oopamnasn nponopuuoOHaIbLHOCHY

k
CaoiicTBa QyHKIUH Y = k y = " ['unepOoura.
X



«IlocaenoBareqsHoCcTH M porpeccum» Otpadotka 3agad Ne 12 KUM OI'D. (1 gac).
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Ilocneoosamenvnocmu u npozpeccuu

UucnoBas MmocinenoBaTesibHOCTh. [IpuMepbl YMCIOBBIX IMOCIEI0BATEIBHOCTEN. beckoHeuHbIe
MOCJIeIOBATEILHOCTH. ApudMeTHyecKas Iporpeccus U ee CBOMCTBa. | 'eoMeTpuyecKkas Mporpeccus.
Dopmyna obweeo yneHa u cymmol N NEPEbIX YIEeHO8 APUPMEeMUUECKOU U 2eOMemMPULeCKOl NPO2PecCull

«YucaoBbie M OyKBeHHbIEe BhIpaxkeHus». Otpadotka 3amaad Ne 13 KUM OI'D.

Yucnoevle u 0yKeeHHblE BLIPAIHCEHUS

Bripaxkxenne ¢ mniepeMeHHOM. 3HaueHuWe BbIpakeHUs. [locTaHOBKA BBIPAKEHUH BMECTO
MEePEMEHHBIX.

Llenvie evipasrcenusn

CremeHb ¢ HaTypalbHBIM TIOKa3aTeleM W ee cBoiicTBa. [IpeoOpa3oBaHUsS BBIpAKEHUH,
COJIEp>KaIlNX CTENeHH C HATypaJIbHBIM ITOKa3aTeleM.

OnnousieH, MHOTOWIEH. [[eficTBUS C OJHOWIEHAMH U MHOTOWICHAMH (CII0KEHHUE, BBIYUTAHUE,
yMHOXeHHe). DOpMyIIbl COKPALIEHHOTO0 YMHOKEHUS: pa3HOCTh KBaIPaToOB, KBaApaT CYMMBI U Pa3HOCTH.
Pa3noxeHre MHOrouseHa Ha MHOXKUTEJIN: BbIHECEHUE OOLIEr0 MHOXHUTENS 32 CKOOKHU, IpyNIHUPOBKA,
npUMeHeHne (GOopMyJ COKpAIIEHHOT0 YMHOKeHUs. KBaipaTHBIN TpexusieH, pa3ioKeHUEeKBaIPaTHOTO
TpexuieHa Ha MHOXKUTEIIH.

«IIpakTuyeckue pacuyersl mo gopmyaam» Otpadotka 3agau Ne 14 KM OI'D

Beipaxkenue ¢ nepemeHHON. 3HaueHue BelpaxkeHus. [loncraHoBKa BEIpaKEHUN BMECTO
[IEPEMEHHBIX.

Ilenvie evipascenun

CreneHb ¢ HaTypaJbHBIM [TOKa3aTeeM U ee cBoiicTBa. [IpeoOpa3oBaHusl BbIpaXKEeHUH,
COJIEPIKaIMX CTEIEHH C HATypaJIbHBIM I10KA3aTENIEM.

OpnHowieH, MHOrowIeH. J[ecTBUS ¢ OJHOWIEHaMU U MHOTOWIEHAMHU (CJI0KEHHE, BBIYUTaHUE,
yMHOXeHUe). DopMyIibl COKPAIIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHCcTB». OTpaboTka 3aaa4y Ne 15 KM OI'D.

Cucmempvl nepagencme

CucreMbl HEpaBEHCTB C OJHOM IEpeMEHHOW. PerieHne CUCTEM HEpPaBEHCTB C OJHOMU
MIEPEMEHHON: JIMHENHBIX, Kéaopamuuix. 1300paxkeHne peleHus] CUCTEMbl HEPABEHCTB HAa YMCIIOBOM
IPSIMOM. 3aIUCh PELIEHUS CHCTEMbI HEPaBEHCTB.

«I"'eomeTrpuyeckue Gpurypsl. Yriabs». Otpadotka 3a1a4 Ne 16 KM OI'D.

Benuuunwi

Bennuuna yrna. I'pagycHas mepa yria.

Tpeyzonvnux

CoiicTBa paBHOOEIPEHHOTO TpeyroibHUKA. BHemHuit yron tpeyroasHuka. CymMma yrioB
TPEyToJIbHUKA

«I'eomerpuyeckue purypsl. Jinunbny. Otpadotka 3amad Ne 17 KM OI'D

Duzypol ¢ zeomempuu u 6 OKpyHcaruiem mupe

['eomeTpuueckas purypa. BuyTpenHnsis, BHelHss o01acTu QUrypsbl, rpanuia. Jluauu u obnactu
Ha IUIOCKOCTHU. Bhimykiast u HeBbIykas purypsl. [1nockas u Herockast purypsl. [IoHATHE BETUYNHBL.
Jnuna. I3mepenue juinHbl. EqMHUIIBI ©3MEpEHUs JUTUHBI

Briienenue cBoiictB 00bekTOB. DopMupoBaHHe NpeACTaBICHUN 0 METaNpeIMETHOM MOHITUH
«urypa». Touka, 0Tpe30K, IpsAMasi, JIy4, IOMaHas, IJIOCKOCTb, yroJl, OUCCEKTpHUCa yIJia 1 €€ CBOMCTBa,
BH/IBI YTJIOB, MHOTOYTOJIbHUKH, OKPYXHOCTb U KPYT.

OceBas cummeTpus reomeTpuyeckux (uryp. lleHTpanbHas cUMMETpUS T€OMETPHUUECKUX

¢buryp.

«Ilnomaas MHOTOyroabHuKa». Otpadotka 3amay Ne 18 KM OI'D
H3mepenus u eviuucnenus
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[Tnomanu. dopmynbl miIonaau TPEYrobHUKA, NapajielorpaMma M €ro 4acTHBIX BHJIOB,
Tpaneruu, Gopmyna ['epona, Gopmyna miomiaay BBIIYKIOTO YETHIPEXYTOJIbHHUKA, (POPMYIIBI JUIUHBI
OKPY’KHOCTH U TUIOLIaAH Kpyra

«MA3mepenus n Beruncienus». Orpadorka 3amau Ne 19 KM OI'D.

H3mepenus u evluucinenusn

[Tnomaau. dopMynbl MIOMAANW TPEYTOJbHUKA, MapajuieorpaMMa M €ro YacTHBIX BHJIOB,
Tpanenuu, ¢GopMmyiia IUIOMIAAW BBITYKIOTO YETHIPEXYToJIbHUKA, (OPMYJIBI JUIMHBI OKPYKXHOCTH M
iomaau kpyra. [lnomaas npaBuiIbHOTO MHOTOYTOJIBHHKA.

Teopema Ilugaropa. TpuronoMeTprueckre COOTHOIICHHS B HPSMOYTOJIBHOM TPEYTOJIbHHKE.
Tpuronomerpuueckue GpyHKIUH yria.

«Teopernyeckue acnexktn». OTpadoTka 3anau Ne 20 KM OI'D.
Teopernueckue acleKThl, TEOPEMBbI, AKCUOMBI, OIIPEAEICHUs, (OPMYIIbI, TEMMBI.
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KaJIeHZ[apHO-TEMaTI/I‘leCKOC NJIaHUPOBAHUE

Ne Tema 3ansarus OCHOBHBIE BUJIBI ACATEIBHOCTH [ara
/o (Ne 3amanus 8 KUM) yYaruxcs MPOBEJICHUS
1 Boruncnenus u Brimonsstor apupmeTnyeckue 06.09.2023
npeobpazoBanus (6 JEUCTBUS C pallUOHAIIbHBIMU
3amanne KNM) YHCJIAMH, BEIYUCIISIIOT 3HAUCHUS
YHCIIOBBIX BBIPAXKEHUH,
NEePeXoaiT OT OJHOU (HOPMBI
3alKCy YHCia K IPYrou
2 Brrurcnenus u BeinonHsoT apudmMeTHuecKue 13.09.2023
npeodpaszoBanus (6 JIEUCTBUSI C palliOHATBHBIMU
3amanne KNM) YHUCJIaMH, BEIYUCIISIOT 3HAYCHHUS
YHCIIOBBIX BBIPAKEHHIA,
MEePEeXOoIAT OT OJAHON (OpPMBI
3aMyCy Yucia K Ipyrou
3 JleicTBUTENBLHBIC N3o0paxatot uncna toukamu Ha | 20.09.2023
yucna (7) KOOPIMHATHOM MPSIMOH,
CPaBHHUBAIOT JICWCTBUTEIbHBIC
YHCIIa, BBITOTHSIOT BHIYHCICHUS
U TIpeoOpazoBaHusl, BBIOIHSIOT
NPUKHUIKY pe3ybTara
BBIYMCIICHU.
4 JleiicTBUTENBHBIE N3o06paxaroT uncia toukamu Ha | 27.09.2023
yucna (7) KOOPIMHATHO MPSIMOH,
CPaBHUBAIOT JIEHCTBUTENIbHBIE
YHCIIa, BBITOIHSIOT BEIYUCIICHHS
U Ipeo0pa30BaHMsl, BBINOJIHSAIOT
NPUKHJIKY pe3ysIbTaTa
BBIYHMCIICHHA.
5 [IpeobpazoBanus BbINONMHSAIOT BEIYUCIIEHUS U 04.10.2023
anreOpandyecKux npeoOpa3oBaHus
BhIpakeHui (8) apu(METHUECKUX BhIpaXKECHUH,
IPUMEHSIOT CBOICTBA
apu(METHIECKUX KBAIPATHBIX
KOpHeH Ju1st mpeoOpa3oBaHus
BBIPKECHUI
6 ITpeoOpa3zoBanus BBINONHSAIOT BBIYUCIIEHUS U 11.10.2023
anredpanvyecKux npeoOpazoBaHus
BeIpakeHuH (8) apu(MeTHUECKUX BhIpaKEHUH,
MIPUMEHSIOT CBOMCTBA
apu(MeTHUECKUX KBaIPaTHBIX
KOpHEH 11 MpeoOpa3oBaHus
BBIPAKECHUI
7 VYpaBHeHUs U Pemator nuueiinble u kBaaparueie | 18.10.2023
HepaBeHcTBa (9) YpaBHEHHUS C OJTHOM ITEPEMEHHOM,
HEpPaBEHCTBA C OJTHOU
TIEPEMEHHOMN U UX CUCTEMBI
8 VYpaBHeHus u Pemator nuneiinbie u kBagpatasie | 25.10.2023

HepaseHcTsa (9)

YpaBHEHUS C OAHOIN MEPEMEHHOM,
HEpPABEHCTBA C OJTHOU
MIEPEMEHHON M X CHCTEMBI
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9 Oyukun v rpadpukn | CTPOSAT U YATAIOT TpaduKH 08.11.2023
(11) pa3NnuYHbIN QYHKIUHA, YUTAIOT
rpadukn QyHKIHMI, OMUCHIBAIOT C
MOMOIIBIO (DYHKIMN Pa3IHYHBIC
3aBUCUMOCTH MEXITy
BEJIMYMHAMU, UHTEPIPETUPYIOT
rpaduku 3aBUCUMOCTEH
10 Oynaknuu ¥ rpadukud | CTposAT ¥ YUTAOT rpaduKu 15.11.2023
(11) pa3NuYHbIN QYHKIUHA, YUTAIOT
rpadukn QyHKIHMI, OMUCHIBAIOT C
MOMOIIBIO (DYHKIUN pa3IHuHbIC
3aBUCUMOCTH MEXITy
BEJIMYMHAMU, UHTEPIPETUPYIOT
rpaduKu 3aBUCHMOCTEH
11 Yucnosbsie U Beimonustor npeoOpa3oBaHus 22.11.2023
OyKBEHHBIC anreOpanyecKuX BhIPAKEHUH,
BeIpakenus (13) HAXOAT 3HaYCHUS OyKBEHHBIX
BBIPAKEHMM, OCYILIECTBIISSA
He00X0JUMBbI€ IOJICTAHOBKH
12 Yucnossle u BrinmonusitoT npeobpazoBaHus 29.11.2023
OyKBEHHBIC anreOpanyecKuX BhIPAKEHUH,
BeIpakenus (13) HAXOAT 3HaYCHUS OyKBEHHBIX
BBIPA)KEHUH, OCYIIECTBIISS
HEO0OXOIUMBIE ITOICTAHOBKHA
13 [IpakTrueckue OcCy1IecTBIISIIOT pacyeThl M0 06.12.2023
pacueTsl 1o dopmynam, BBIpaxaroT
dopmynam (14) 3aBHCUMOCTH MEXITY
BEJIMYMHAMU, BEIYUCIISIOT
3HAYEHUs YUCIIOBBIX BBIPAKEHUHN
14 [IpakTueckue OCy1LIECTBIISIFOT pacyeThl 0 13.12.2023
pacyeTsl 1o bopmynaM, BBIpaKarOT
dopmyam (14) 3aBUCHMOCTH MEXIY
BEJIMYMHAMH, BEIYHCIISIOT
3HAYEHUS YNCIIOBBIX BBIPAKCHUHN
15 [IpaxTuko- BbINONMHSAIOT BEIYKCICHUS U 20.12.2023
OpPHEHTUPOBAHHbIE npeoOpa30BaHus, OCYIIECTBIISIOT
3aganus (1-5) MPAKTUIECKHUE PACUETHI, CTPOST H
UCCIIEIYIOT MaTeMaTu4YecKue
MOJIEITN, HCTIONB3YIOT
npuoOpeTeHHbIe 3HAHUS U
YMEHUS B IPAKTUYECKOMN
JeSITeTTHHOCTH
16 [IpaxTuko- BbINONMHSAIOT BEIUKCICHUS U 10.01.2024
OpPHEHTUPOBAHHbIE npeoOpa30BaHusl, OCYIIECTBISIOT
3aganus (1-5) MIPAKTUIECKHUE PACUETHI, CTPOST H
UCCIIEYIOT MaTeMaTu4YecKue
MOJIEITN, HCTIONB3YIOT
npruoOpeTeHHbIe 3HAHUS U
YMEHHUS B MPAKTUYECKOMN
JEeSITeITHHOCTH
17 I'eomeTrpuueckue BeinonHseT neicTBus ¢ 17.01.2024

¢urypsl. Yrisl (16)

reoMeTpUYecKUMH (purypamu,
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pelaoT MIaHUMETPUUECKHE
3aJlauy Ha HAXO0XKJICHUE
reOMETPUUYECKUX BEIIMYUH

(yrmnoB)

18

I'eomeTpuueckue
¢urypsl. Yrisl (16)

BremonaseT neiicTBUS C
Tr€OMETPUUYECKUMH (pUrypamu,
pEelaOT IIAaHUMETPUYECKUE
3aJI1a4d Ha HaXOXKIACHHE
r€OMETPUUYECKUX BEIIMYUH

(yrmnoB)

24.01.2024

19

I'eomeTpuueckue
¢urypst. Jnunst (17)

Pacno3narot reomerpuyeckue
(Gurypsl Ha MIOCKOCTH,
pa3IMyaroT UX B3aUMHOE
HIOJIOKEHHE, H300paxaroT
reoMeTpuyecKue QUrypsl,
pelIaroT MJIaHUMEeTpUYeCKHe
3aJ]auM Ha HaX0XJIeHUE
reOMETPUUYECKUX BEJIMYMH (JIIHH,
YIJIOB)

31.01.2024

20

I'eomeTpuueckue
¢burypst. Jnuasr (17)

Pacno3zHaror reomerpuyeckue
(Gurypsl Ha MJIOCKOCTH,
pas3InyaroT UX B3aUMHOE
MI0JIO’KEHUE, N300paXKkatoT
reoMeTpuuecKue Gpurypsl,
peLIaroT MIIAHUMETPUIECKHE
3aJ]aud Ha HaXOKJeHUe
TeOMETPUYECKUX BEITHYUH (IJTHH,
YIJIOB)

07.02.2024

21

ITmomans
MHOToyrosbHuKa (18)

Pacnio3narot reomeTpudeckue
¢Gurypsl Ha INIOCKOCTH, PELIAIOT
MUTAHUMETPUYECKHE 3a/1a4H Ha
HAXO0XJICHUE TEOMETPUUECKUX
BEITWYMH (TUTOIIAICH),
OCYIIECTBIISIOT PACUETHI 110
dbopmynam

14.02.2024

22

IImomanse
MHoroyroasHuka (18)

Pacno3narot reomerpuyeckue
Gburypsl Ha TUIOCKOCTH, PELIAIOT
MJIAaHUMETPUYECKHUE 3a/1a4H Ha
HaXO0/JIEHUE T€OMETPUUYECKUX
BENTWYMH (TUTOIIAICH),
OCYILECTBIISIIOT PACUYEThI 1O

dopmynam

21.02.2024

23

N3mepenus u
BbruuciieHus (19)

OnpenensroT KOOPANHATH TOYKH
MJIOCKOCTH, POBOASAT OIepanuu
HaJ] BEKTOPaMH, BEIYUCIISIOT
JUIMHY U KOOPAMHATBI BEKTOPA,
YTOJI MEXTy BEKTOpaMH, CHHYC,
KOCHHYC M TaHT€HC yIJia

28.02.2024

24

N3mepenus u
BeraucieHus (19)

OnpenensitoT KOOpAMHATHl TOUKU
IUTOCKOCTH, TTPOBOJIAT OTICPALINN
HaJl BEKTOPaMH, BBIYUCIISIOT
JUTMHY U KOOPAWHATHI BEKTOPA,

06.03.2024
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yroJl MEXJy BEKTOpamMH, CUHYC,
KOCHHYC Y TaHI'€HC yIJIa

25 Teopernueckue ITpoBoasT 1OKa3aTENbHbBIE 13.03.2024
acnektsl (20) paccyXJIeHHS, OL[CHUBAIOT
JIOTHYECKYIO MPAaBUIIBHOCTD
paccyXIeHHUH, PaCIIO3HAIOT
OIMOOYHBIE 3aKITIOYCHUS
26 Teopernueckue [TpoBomsAT HOKa3aTenbHbIE 20.03.2024
acnektsl (20) pacCyXIeHHS, OLECHHUBAIOT
JIOTHYECKYIO MPAaBUIBHOCTD
pacCcyXIIeHHU, pacIiO3HAIOT
OIIMOOYHBIC 3aKIIOUYCHUS
27 Cucremsl HepaBeHCTB | Pemator ypaBHenus, HepaBeHcTBa | 03.04.2024
(15) U MX CHCTEMBI,
28 Cuctemsl HepaBeHCTB | Pemator ypaBaenusi, HepaseHcta | 10.04.2024
(15) U UX CHCTEMBI,
29 BepositHOCTB Haxoznst BeposiTHOCTB 17.04.2024
coobItnii (10) CIIy4aifHBIX COOBITHII B
IIPOCTEUIINX pacyeTax
30 BepositHOCTB Haxonat BeposiTHOCTh 24.04.2024
coobITuii (10) CIly4aifHBIX COOBITHII B
IIPOCTEUIINX pacyeTax
31 [MocnenoBarensHocTn | Pacnosnarot apudpmernueckre u | 08.05.2024
u nporpeccun (12) reOMETPUYECKUE POTPECCHH,
peIIaroT 3a/1a41 C MPUMEHEHUEM
(bopMyIIBI 00IIEro uIeHa U
CYMMBI HECKOJIbKUX YJICHOB
POTPECCU
32 [MocnenoBarensHocTn | Pacmosnarot apudpmernueckre u | 15.05.2024
u nporpeccu (12) reOMETPUUECKUE ITPOrPECCHH,
peIIaroT 3a/1a41 C MPUMEHEHUEM
(bopMyIIbI 001IIeT0 WieHa U
CYMMBI HECKOJIBKUX YJICHOB
IpOTrpeccuu
33 Pa6ora c KM 22.05.2024
(vactsb 1)
34 Pa6ora c KM 23.05.2024
(uactsp 1)
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