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IMosicHuTeILHAS 3aIMCKA

Pabouas mporpaMma BHEYPOUHOM JesATETbHOCTH MO MaTeMmatuke «MaremaTuka Juis BCEX»

OpUEHTHpOBaHa Ha oOydaromxcs 9 kiacca U pa3paboTaHa Ha OCHOBE CIEAYIONTUX JTOKYMEHTOB:

1. ®enepanbublil 3akoH Poccuiickoit Penepanuu «O0 obpazoBanuu B Poccuiickoit @enepauuun» (0T
29.12.2012 Ne 273-®3).

2. ®enepalbHbI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT OCHOBHOI'O OOIIEro oOpa3oBaHUS
(mpuka3 Muno6pHayku P® ot 31 mas 2021 r. N 287).

3. Tlpuka3 MunuctepctBa npocsemienus Poccuiickoit @enepanuu ot 18.05.2023 Ne 370
"O0 yTBepkIeHUN (enepanbHOi 00pa30BaTeIHLHON IPOrpaMMbl OCHOBHOTO 0011Iero 0opa3oBaHus"

4. @enepanbHas pabouas mporpaMma o yueoGHoMmy npeamety Marematuka (6a30BbIi ypPOBEHbD),

2023 r
5. Vueonsrit an MAOY «®wmumnmorckas OOIL» Ha 2023-2024 yaeOHBIH TO/.

IMeas Kypca:
CUCTeMAaTH3alMs 3HAHUN U CIOCOOOB JEATEIHHOCTH YYAllUXCS MO0 MAaTeMaTHKe 3a KypC OCHOBHOM
IIKOJIBI, TOJArOTOBKAa oOOywarommxcs 9 kjacca K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY IO
MaTeMaTHKe.

3anaum Kypca:

e 3aKpenuTh OCHOBHBIE TEOPETUYECKHE TIOHATUS U ONPEACNICHHUS [0 OCHOBHBIM
M3y4aeMbIM pa3jeliam;

e OtpaboTtaTh OCHOBHBIC TUIIHI 3371a4 n3ydaeMbix THIOB KM OI'D u I'BD «Anrebpa» u
«"eomeTpusi» U UX AIITOPUTM PELICHUS;

e dopMupoBaTh y 00YyYarOmIMXCS LIETOCTHOTO MPEICTaBICHHUS O TeMe, €€ 3HAUCHUs B
pasjene MaTeMaTUKH, MEXIIPEIMETHBIE CBSI3H C IPYTUMHU TEMaMU;

e (CnocoOCcTBOBaTh MHTEIICKTYAIbHOMY Pa3BUTHIO yUaIUXcs, (GOPMHUPOBAHUIO KAa4eCTB
MBIIUICHHUS, XapaKTePHBIX [JIsI MaTeMaTHYeCKOW JAeATeTbHOCTH M HEOOXOIUMBIX
yaeHHKY s yenemHon caaun OI'D u I'BD, muist o6mieit connanbHON OpUeHTAINH,

e AKIICHTHpPOBaTh BHUMAaHUE Y4YalUXCSd Ha E€IUHBIX TpeOOBaHUAX K MpaBUIaM
odopMIICHHS Pa3IMYHBIX BHUJIOB 3a/IaHHM, BKIIOYAEMBIX B MTOTOBYIO aTTECTAIMIO 3a
KYpC OCHOBHOW HIKOJIBI.

e (CnocoOCTBOBAaTh CO3/IaHUIO YCJIOBHUM OCMBICICHHOCTH YY€HUS, BKIIOUEHHS B HETO
oOydJaromierocsi Ha YpPOBHE HE TOJBKO WHTEIUICKTYAIbHOW, HO JIMYHOCTHOM W
COIMANIFHOM aKTUBHOCTH C IPUMEHEHUEM TeX WJIM UHBIX METOJOB O0yUCHHS.

[Iporpamma kypca «MaTemaTuka JUisl BceX» IpeJHa3HaueHa i MoBbllIeHus 3¢ dekTuBHOCTH
MOJArOTOBKM oOydaromuxcst 9 kiacca K 9K3aMEHY [0 MaTeMaTHKe 3a KypC OCHOBHOW IIKOJbI U
npegycMaTpuBaeT HX IOATOTOBKY K JajbHEWIIeMy OOYYEHHUIO; HalpaBlIeH Ha BOCIOJHEHHE
HE/JIOCTAIONMMX 3HAHWUK, OTPabOTKY NPHEMOB pEIICHUS 3aJaHUil pPa3TUYHBIX THUIOB M ypPOBHEH
CJIO)KHOCTH BHE 3aBUCHMOCTH OT (POPMYJIMPOBKH, a Takke OTpabOTKy TUTIOBBIX 3ananuii OI'D u 'BD
[0 MaTeMaTHKe Ha TECTOBOM MaTepuaie; IO3BOJUT CUCTEMATU3UPOBaTh M YIUIYOUTHb 3HAHUS
yyaluxcs 1Mo pa3iIMyHbIM pa3jielaM Kypca MaTeMaTHKH OCHOBHOM HIKOJbI (apudmeruke, anredpe,
CTaTUCTUKE, TEOPUHU BEPOSTHOCTEN U TEOMETPHH).

[Iporpamma Kkypca cocTaBieHa Ha ocHoBe OO0s3aTelbHOT0 MHUHUMYyMa COJAEp)KaHUS
o0pa30BaTeNIbHBIX MPOrpaMM IO MaTeMaTHKe W TpeOOBaHMN K YPOBHIO HOJTOTOBKH BBITYCKHHKOB
OCHOBHOM 11K0JIBI, ¢ yueToM Crieruduxanmun KUM nnsg nposeaenus OI'D u I'BD no matematuke u
Komudukaropa mposepseMbix TpeOoBanuil k pesynapratam ocBoeHuss OOIl OOO u snemeHTOB
conepkanus A nposenenus OI'D u I'BD no marematuke, noarorosineHHsix GUIIN.

B cootBerctBuu ¢ yueOHBIM miaHoM MAOQOY «®wumummosckas OOI»  wa 2023-2024
y4eOHBII TOJl Ha M3YUeHHE Kypca OTBeJeHO 34 Jaca U3 4acTH y4eOHoro riaHa (1 4ac B Heeno).



IInanupyemMsie pe3yJbTaTbl 0CBOCHHS NIPOrPaMMBbl Kypca

Jluunocmuvie pesyibmamol:
OTBETCTBEHHOE OTHOIICHHWE K YYEHHMIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOpPa3BUTHIO U
caM000pa30BaHUIO0 HA OCHOBE MOTHBALIMU K OOYYEHHUIO U MO3HAHUIO, OCO3HAHHOMY BBIOODPY U
MIOCTPOCHHUIO JaJIbHENIIeH NHIMBUYyaJIbHOW TpaeKTOpUN 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU
B Mupe npodeccuii M Npo(ecCHOHANbHBIX MPEANOYTEHUH, C YYeTOM YCTOHYMBBIX
MO3HABATEIBHBIX HHTEPECOB, a TAaK)Ke HAa OCHOBE ()OPMHUPOBAHHUS YBAKHUTEIHHOTO OTHOIICHUS
K TpyAY.
DOopMHUpPOBaHUE ILIEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLLIECTBEHHOW MPAKTHKH.

OcBoeHue COIMaIbHBIX HOPM, IPABUJI MTOBEIEHUS, POJIeH U (OPM COLMATBHOM KU3HHU.
Pa3BuTHe MOpaIbHOrO CO3HAHUS M KOMIIETEHTHOCTH B PELICHUWH MOpPAJIbHBIX MpoOJeM Ha
OCHOBE JIMYHOCTHOTO BBIOOPA, (OPMHUPOBAHHUS HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO
MOBE/ICHNS, OCO3HAHHOTO ¥ OTBETCTBEHHOI'O OTHOILIEHHUSI K HPABCTBEHHBIM IOCTYIIKaM.
®opmMupoBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIIEHUN U COTPYTHHUYECTBE.
®opMupoBaHUE CIIOCOOHOCTH K HSMOLMOHAIBHOMY BOCIPHATHIO MaTEeMaTHYECKUX OOBEKTOB,
3aj7a4, pelIeHUH, pacCcyKJIeHUN
Memanpeomemuvie pesynomamsi 00y4eHUs:
Pecynamuenvie YY/[

® OmnpenesaTb COOCTBEHHbIE MPOOJIEMbl U NMPUYMHBI UX BO3HUKHOBEHMSI IpU paborte ¢
MaTeMaTHYEeCKUMHU 00bEKTaMHU;

e (opMynHpoBaTh COOCTBEHHBIE BEPCUM WIM NPUMEHSATH YyXKe H3BECTHbIE (DOpPMBI U
METOABI PEIICHUS MaTeMaTHYecKoW mNpoOieMbl, (GOpMyIHpOBaTh MPEIAINOIOKEHUS U
CTPOUTH THUIOTE3bl OTHOCUTEIBHO pPAacCMaTPUBAEMOIo OOBEKTa M IPEABOCXHUIIATH
Pe3yIaBTATHI CBOCH yUeOHO-TTO3HABATEIHLHOMN NEATEIBHOCTH;

® ONpelNessTh NMYTH JOCTHKEHUS LEJEeW W B3BEIIMBATh  BO3MOXKHOCTH pa3pelleHUs
OIpe/IeJIeHHBIX y4eOHO-II03HABATEIbHBIX 3a/lad B COOTBETCTBUHM C OIPEEIECHHBIMU
KPUTEPUSMHU U 3a7ja4aMu;

e BBICTpaMBaTh COOCTBEHHOE O00pa3oBaTEIbHOE MOANPOCTPAHCTBO JUIs pa3pelIeHus
OTIpEe/IeIEHHOT0 Kpyra 3aja4, ONpeAessaTh U HAXOIUTh YCIOBUS JIJIS peaju3aluu uaen u
TUTAaHOB (camMoo0Oy4deHue);

®  CaMOCTOSATENBHO BBIOMPATh CPeU MPEAJIOKEHHBIX pecypcoB Hanbosee 3pPpeKTUBHbIE U
3HaYMMBIE [IPH paboTe C ONPEIEICHHON MAaTEMAaTHYECKON MOJIETIBIO;

® yMEThb COCTaBIATh IUIAH pa3pelieHUs ONpPENEJICHHOIO Kpyra 3anad, MCIOoNb3ys
pa3IM4YHBIE CXEMBI, PECYPCBHI IIOCTPOEHUS AUarpamMM, MEHTAIBHBIX KapT, MO3BOJISIONINX
IIPOM3BECTHU JIOTHKO - CTPYKTYPHBIN aHAIU3 3aJauH;

e yMeTh IJAHUPOBATh CBOM 00pa3zoBaTENbHBIN MapLIPyT, KOPPEKTHPOBAaTh M BHOCHUTH
olpesieIeHHbIE U3MEHEHUS, KAUeCTBEHHO BIIUSIONIME HA KOHEYHBIM MPOJYKT yueOHO-
NI03HABATEJILHON 1€ATEIbHOCTH;

® yMEHHE KaueCTBEHHO COOTHOCUTH CBOU JAEWUCTBUS C NPEABKYLIIAEMbIM UTOIOM y4eOHO-
MIO3HABATEIBHON JEATEIBHOCTH IMOCPEACTBOM KOHTPOJIS M TUIAHUPOBAHHS Y4eOHOTO
Ipolecca B COOTBETCTBUM C HW3MEHSIOIIMMUCSA CHUTYyallUsIMH U NPUMEHIEMBIMU
cpenctBaMu U (GopMaMu OpraHU3alUl COTPYAHMYECTBA, a TAKKE WHIUBUAYATbHOU
paboThI Ha YPOKE;

® yMeHHuE OTOMpaTh COOTBETCTBYIOLIME CPEICTBA PEATU3ALMN PEILICHHUSI MATEMaTHUECKUX
3aj1a4, MoAOUpaTh MHCTPYMEHTHI Uil OLIEHUBAHMA CBOEH TpaekTopuu B pabore ¢
MaTEMaTUYECKUMHU MOHATUAMHU U MOJEIISIMU;

Ilo3nasamenvuvie YY/1

® YMCHHME ONpENCNATh OCHOBOIOJArarouice IOHATHE M IPOU3BOJUTH  JIOTHKO-
CTPYKTYpPHBIM aHalu3, OMNpEeNiaTh OCHOBHbIE NPU3HAKM M CBOWCTBA C IMOMOIIbIO
COOTBETCTBYIOIIUX CPEACTB U HHCTPYMEHTOB;



YMEHHUE MPOBOJUTH KIacCU(PUKaLMI0O OOBEKTOB HAa OCHOBE KpPUTEPHUEB, BBIJICIATH
OCHOBHOE Ha ()OHE BTOPOCTETICHHBIX JIaHHBIX;

YMEHHME MPOBOAMTH JIOTMUECKOE pACCYXJEHME B HalNpaBlICHUM OT OOMIMX
3aKOHOMEPHOCTEN U3y4aeMOM 3aJJauM 10 YaCTHBIX PaCCMOTPEHMI;

YMEHHE CTPOUTh JIOTUYECKHE pACCYKIECHHS Ha OCHOBE CHCTEMHBIX CpaBHEHHH
OCHOBHBIX KOMIIOHEHTOB U3y4a€MOI'0 MaTEMaTUYECKOIO pa3zelia Wik MOAEIIHU, IOHATUS
WM KJIACCOB, BBIICIISASA ONPEICIICHHBIE CYILIECTBEHHbIE IPU3HAKH UM KPUTEPUH;
YMEHHME  BBISBIATH, CTPOUTH 3aKOHOMEPHOCTh,  CBSI3HOCTb,  JIOTHYHOCTb
COOTBETCTBYIOIIHX LIETIOYEK PACCYKICHHI NMPH paboTe ¢ MaTeMaTUYECKHMHU 3a/la4aMH,
YMEThb MOAPOOHO M CXKATO HMPEJCTABIATH AECTAIM3ALNI0 OCHOBHBIX KOMIIOHEHTOB IpHU
JI0Ka3aTeJIbCTBE MOHATHM U COOTHOLIEHUM Ha MaTEMaTHYECKOM SI3BIKE;

YMEHHME OpPraHU30BBIBATH IIOMCK M BBIABIATH INPUYMHBI BO3HMKAIOIIUX IPOLECCOB,
ABJICHUHM, HauboJiee BEPOSTHBbIE (AKTOPhI, O KOTOPHIM MaTeMaTHYECKHE MOJEIH U
00BEKTHl BEOyT ce0sl MO OIpPEEe]IEHHBbIM JIOTMUECKUM 3aKOHaM, YMETb IPUBOJUTH
IIPUYMHHO-CJIEICTBEHHBIN aHAIN3 NOHATUH, CYK/IEHUH U MATEMAaTUYECKUX 3aKOHOB;
YMEHHUE CTPOMTh MaTeMaTHYECKyI0 MOJENb IMpH 3aJaHHOM YCJIOBHH, OOJajaromien
ONpEeNIeJICHHbIMU  XapaKTepUCTUKaMH  OO0BEKTa MHpPU HAJIMYUU  ONpPE/ETIeHHBIX
KOMITOHEHTOB (DOPMHUPYIOLIETOCS MPEATIONIaraeéMOoro MOHATHUS WU SIBICHHUS,

YMEHHME  IEPEBOJUTH  TEKCTOBYIHO  CTPYKTYPHO-CMBICIOBYIO  COCTaBIISIOLIYIO
MaTeMaTU4eCKOM 3aJaud Ha S3bIK TIpaUUecKoro OTOOpake€HHsI - COCTaBJIECHUS
MaTEeMaTHUYECKOU MOJENIH, COXPAHAIOLICH OCHOBHBIE CBOMCTBA U XaPAaKTEPUCTUKY;
YMEHME 3a[aBaTh IUIAH PELICHUS MATEMaTUYECKOW 3a7a4u, PEaJn30BbIBaTh AJITOPUTM
JEUCTBUI Kak IOIIaroBOM MHCTPYKLMHU [UIsl pa3pelieHHs] y4eOHO-TI03HaBATEIbHOU
3a/1a4H;

YMEHHE CTPOUTH J10Ka3aTeIbCTBO METO/I0M OT IIPOTHUBHOTIO;

yMmMeHue paboTtaTh C MNpOOJEMHON CHUTyallued, OCYIIECTBIISITh O0pa30BaTEIbHBIM
IpoIecC MOCPEICTBOM MOMCKA METO/IOB M CIIOCOOOB pa3pelieHusl 3a/1auM, ONpeaesTh
IPaHHULIBI CBOEro 00pa30BaTEeIbHOTO MPOCTPAHCTBRA;

YMETb OpPUEHTUPOBATbCS B TEKCTE, BBIABIATH [JaBHOE YCIOBHE 3aJayd U
yCTaHaBJIMBaTh COOTHOLIEHUE PacCMaTPUBAEMbIX O0BEKTOB;

YMEHHE NEPEeBOJUTb, HHTEPIPETUPOBATH TEKCT B HHbIE (HOPMBI TpEACTABICHUS
UHQOPMALIMHU: CXEMBI, TUarpaMMBbl, rpaduuecKoe MpeCTaBICHHE JaHHBIX;

Kommynuxamuenwvie YY/[

yMeHue paboTath B KOMaHze, (popMHUpOBaHHE HABBIKOB COTPYIHHYECTBA U Y4eOHOTO
B3aUMOJICHCTBHS B YCIOBUSAX KOMAaHIHOW UTPBI MJIM MHOM (DOPMBI B3aUMOIEHCTBHS;
YMEHHUE paclpeAessaTh POl U 3aladd B paMKax 3aHATUSA, (GOPMHUPYS TaKkKe HaBBIKU
OpraHU3aTOPCKOro XapaKTepa;

YMEHHUE OLEHUBATh MPABUIBHOCTh COOCTBEHHBIX NEHCTBUH, a TaKKe AEATEIbHOCTH
JIPYI'UX yYaCTHUKOB KOMAaH/IbI;

KOPPEKTHO, B paMKax 3a/1a4 KOMMYHUKallUU, (OPMYJINPOBATh U OTCTaWBaTh B3TJISAJIBL,
apryMeHTHUPOBaTh  JIOBOJBI, BBIBOJBI, @ TAaKXe BBIIBUraTh KOHTapryMEHTHI,
HEOOXOIUMBIE JUIsl BBISIBJICHHWS CHUTyallUM YcIeXa B pEUIeHMM TOW WIM HWHOU
MaTeMaTUYECKOH 3a1auu;

YMEHHUE I[0JIb30BaThCsl MaTeMaTHUYeCKMMU TEPMHHAMU s pelleHus ydyeOHo-
MO3HABATEJIbHBIX 33/1a4, & TAKXKE CTPOUTh COOTBETCTBYIOLUE PEUEBHIE BHICKA3bIBAHUS
Ha MaTEeMATHYECKOM SI3BbIKE JJIs BBICTPAUBAHMS MATEMAaTUYECKOW MOJIEIIH;

YMETb CTPOUTH MAaT€MaTUYeCKMe MOJEIM C MOMOIIbI0  COOTBETCTBYIOILETO
IPOTPaMMHOT0 00ecIieUeHHsI, CEpBUCOB CBOOOIHOTO OTJIAJIEHHOTO I0CTYIIA;

yMEeTh TPaMOTHO M YeTKO, corjacHo mpasmiam opopmienus KMM-a OI'D 3aHocuth
MOJIy4YEHHbBIE PE3YJAbTAThl - OTBETHI.



IIpeomemmnule pesynomamul:

(opMHpOBaHNE HABBIKOB IIOMCKAa MAaTEMaTHYECKOrO0 METOZA, AIrOpUTMa U IOHCKa
peleHns 3a1a4m B cTpykType 3anad OI'D u I'BO;

(opMHpOBaHNE HaBbIKA PEILIEHUs ONpEeIEHHbIX TUIIOB 3a/1a4 B CTpYKType 3agad OI'D
u['B3;

yMeHue paboTarb C TaOIUIlAMM, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMH; YMETb
peoOpa3oBbIBaTh 3HAKU U CUMBOJIBI B I0KA3aTEJIbCTBAX U MPUMEHAEMBIX METOAAX JJIS
pereHust 00pa3oBaTEIbHBIX 33/1a4;

YMEHUE TMPHUBOJAUTH B CHUCTEMY, COIOCTaBIATh, OOOOIIATh M AHAIU3UPOBATH
UH(QOPMALIMOHHbIE KOMIIOHEHThl MAaTE€MaTHUYECKOTO0 XapakTepa M yMeTb INPHUMEHATh
3aKOHBI U TpaBUJIa JIJIsl peIIeHUs] KOHKPETHBIX 3a/1ad;

YMEHHUE BBLACIATH IVIABHYIO U M30BITOUHYIO MH(OPMAIUIO, IPOU3BOJUTH CMBICIOBOE
CXKaTHe MaTeMaTU4YeCKUX (PAKTOB, COBOKYIIHOCTH METOJOB M  CIIOCOOOB pELICHMUS;
YMETh IMpPEJCTABIATh B CIOBECHOW (opMe, UCHOIb3ys CXEMbl U PA3JIMUHbIE TaOJIMLIBI,
rpaduKy U AUarpaMMBbl, KapThl TIOHSATHIA U KJIACTEPhl, OCHOBHBIC MJIEU U TUIAH PEUICHUS
TOW WJIM MHON MaTeMaTU4YeCcKO! 3a1a4H.

TpeOoBaHMsl K YPOBHIO OATOTOBKHU YYalIHXCSH

HartypanbHblie unciaa. JIpoou. PaunonajabHble ynciia
Buinycknux nayuumcs:

IOHUMATh OCOOEHHOCTH JI€CATUYHON CUCTEMBbI CUMCIICHUS;

ONEPUPOBATH IMTOHATUSAMH, CBSI3aHHBIMU C JIEJIMMOCTBIO HATYPAJIBHBIX YHCEIT;

BBIpA)KaTh YHUCJIa B OSKBHBAJEHTHHIX (opMax, BbIOMpas HamOojee MOAXOIAUIYI0 B
3aBHCHUMOCTH OT KOHKPETHOM CUTYyalluH;

CpPaBHUBATh U YIOPSIOYMBATH PAllUOHAIBHBIE YHCIIA;

BBIIIOJIHATH BBIYMCIICHUS C PAMOHAIBHBIMM YUCJIAMH, COYETAs] YCTHBIE U NTMCHMECHHBIC
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KaJIbKYJIATOPA;

UCIIOJIB30BaTh IIOHATHSA M YMEHUSA, CBA3aHHBIE C IIPONOPLMOHAIBHOCTBIO BEIUYMH,
IIPOLICHTAMHM, B XOJE pEIICHHs MAaTeMATHMYECKUX 3aJad M 3a4ad M3 CMEKHBIX
[IPEAMETOB, BBIIIOJIHATH HECJIIOXKHBIEC IIPAKTUUECKUE PACUETEHIL.

JleficTBUTEILHBIE UM CJIA
Buinycknux nayuumcs:

HCIIOJIB30BAaTh HAYAJIBHBIC IIPEACTABIICHHUA O MHOXKECTBE ,I[CIZCTBPITGJ'II)HBIX YHUCCII,
ONICpHUPOBATH HOHATUCM KBAJAPATHOT'O KOPH, IPUMCHATDH €I'0 B BBIYUCIICHUAX.

AnreOpanyeckue BbIPaKeHUS
Buinycknuxnayuumcs:

YpaBHenust

OTIEPHPOBATH MOHATUSAMH «TOXJIECTBO», «TOXIECTBEHHOE MpPeoOpa3oBaHUE», peIIaTh
3aJlauu, coieprkale OyKBeHHbIE JaHHbIE; paboTaTh ¢ (opMyJlaMu;

BBIMOJHATh MpeoOpa3oBaHUSl  BBIPAXKEHHUM, COAEpXallUX CTEHNeHH C  LEeJIbIMU
[IOKa3aTeJIsIMU U KBaJpaTHbIE KOPHU;

BBINOJIHATH TOXKIECTBEHHBbIE IPe0Opa30BaHUs PAlMOHAIBHBIX BBIPAXKEHUH HA OCHOBE
IpaBWI AEHCTBUI HaJl MHOTOWIEHAMU U anreOpanyecKuMu ApoOsiMH;

BBIIIOJIHATH PA3JIOKECHUE MHOTOWICHOB Ha MHOXKXHUTEIIH.

Buinycknux Hayuumcsi:

peliaTh OCHOBHBIE BHJIBI PAIlMOHATIBHBIX YPABHEHUH C OJHOW MEPEMEHHOM, CHCTEMBI
JIBYX ypaBHEHUH C IBYMS TICPEMCHHBIMH;

IIOHUMATh ypaBHCHI/IC KaK Ba)I(HCI;'IHIYIO MaTeMaTI/I‘-IGCKYIO MOICJIb OJIsd OIIMCAaHUuA U
U3YyUCHHST Pa3HOOOpA3HBIX pEANbHBIX CHUTYallMd, peliaTh TEKCTOBBIC —3a7auu
anreOpandecKkuM METOIIOM;



® TMpuMeHATh TpaduyecKue  TPEACTaBICHUS  JUIA  UCCICNOBAaHUS  ypaBHEHHIA,
MCCJIEIOBaHMS U PEIICHUS CUCTEM YPaBHEHUI C ABYMS [IEPEMEHHBIMHU.
HepaBencrBa
Buinycknux nayuumes:
® [IOHMMaThb M TMPHUMEHATh TEPMHHOJIOTUIO U CHUMBOJHKY, CBSI3aHHBIE C OTHOIICHHEM
HEPAaBEHCTBA, CBOMCTBA YHCJIOBBIX HEPABEHCTB;
e pemaTh JIMHEMHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M WX CHCTEMBI; peniaTh
KBaJ[paTHbIC HEPABEHCTBA C OTMIOPOI Ha TpaUUECKUE MPEICTABICHUS.
OcHoBHbIE MOHATHS. YK c/I0BbIEe PYHKIMU
Buinycknux nayuumes:
® T[OHUMATh M HCIONB30BaTh (YHKIIMOHANBHBICE TIOHATHS M SI3BIK  (TEPMHHBI,
CHMBOJIMYECKHUE 0003HAUYCHHS);
® CTpOWTh TpauKH SIEMEHTAPHBIX (YHKIUI, HCCIEOBaTh CBOMCTBA YHCIIOBBIX
(G yHKIMI Ha OCHOBE M3YYEHUS MTOBEJICHUS UX TPAPHUKOB,;
® TOHMMaTh (YHKIUIO KaK BAXHEHIITYI0O MAaTEeMaTHYECKYI0 MOJENb [UIS OIHCAHUS
IPOIIECCOB U SBICHHUI OKPYXAIOIIEro MUPA, MPUMEHATh (DYHKIIMOHAIBHBINA S3BIK JJIS
OTMCAaHUA U UCCIICIOBAHMSI 3aBUCUMOCTEN MKy (DU3MUECKUMH BETUYUHAMHU.
OnucaTtejJbHasl CTATHCTHKA
Buinycxknux nayuumes:
® CIOJIB30BAaTh IPOCTEHIIME CIOCOOBI MPEACTAaBICHUS M aHaju3a CTaTHCTUYECKUX
JAHHBIX.
Cay4aiinble cCOObITHSI U BEPOSITHOCTH
BbInycCKHUKHAYYHTCS
® HaXOJUTHOTHOCUTEIHHYIO YACTOTY M BEPOSITHOCTh CIIY4alilHOTO COOBITHSI.
Kom0nnatopuka
e BrIMyCKHUK HAy4UTCS peliaTh KOMOWHATOpPHBIC 3aJayl Ha HAXOXKJIEHHE YHCIa
00BEKTOB WX KOMOMHAIMN.
Haruasanas reomerpus
Buinycknux nayuumes:
® pacro3HaBaThb Ha YEPTE)KaX, PUCYHKAX, MOJIEISAX U B OKPYKAIOIIEM MHUpE IUIOCKUE U
IPOCTPAHCTBEHHBIE T€OMETpHUYECKHE (DUTYDBI;
e pacrno3HaBaTh pa3BEPTKU KyOa, MNPSMOYTOJBHOTO MapauleNienuneaa, TPaBHIbHOM
MUpaMUJIbL, IWTMHAPA U KOHYCA,
® CTPOWTH Pa3BEPTKHU KyOa U MPSMOYTOJIILHOTO MapalIesenuIea;
® OmpelessaTh MO JUHEHHBIM pa3zMepaM pa3BEPTKH (PUTyphl JTUHEHHBIE pa3Mephbl CaMoi
buryps! 1 Ha060pOT;
®  BBIYUCIIATH 00BEM IPSIMOYTOJIBHOTO MapauIeIeUIea.
I'eomeTpuueckne Gpurypbl
Buinycknux nayuumes:
® [0JIH30BATHCS S3BIKOM T€OMETPHUH JIJISl OMIMCAHUS MPEIMETOB OKPYKAIOIIET0 MUPA U UX
B3aMMHOT'0 PACIIONIOXKECHHUS,;
® pacro3HaBaTh U M300pakaTh HA YEPTEkKAaX U PUCYHKAX reOMETpUdeckre (QUTYphl U UX
KOH(pUTyparuu;
® HaxOJWTh 3HAYECHMSI JJIUH JIMHEHHBIX 3JIEMEHTOB (PUTyp M MX OTHOLICHUS, IPATYyCHYIO
mepy yrioB ot 0° go 180°, mpumeHsist onpeieieHus, CBOWCTBA U MPU3HAKU (QUTYDP U HX
9JIEeMEHTOB, OTHouieHus ¢uryp (paBeHCTBO, MOA00ME, CUMMETPUH, TOBOPOT,
napajuieJIbHbIN MepeHoc);
® OMNepHUpOBATh C HAYAILHBIMU MOHATHUSMU TPUTOHOMETPUU U BBITIOIHATH dJIEMEHTApHBIE
orepanuy HaJl GYHKIHUSIMH YTJIOB;
e pemiarth 3aJa4d Ha JOKa3aTeIbCTBO, OINUpPAsCh HAa M3Y4YEHHbIE CBOWCTBA (QUIYp H
OTHOIICHUN MEXy HUMU U IPUMEHSSI U3YYCHHbBIE METO/bI JI0KAa3aTENbCTB;




e DpelaTh HECIOXKHBIE 3aJadyd Ha IIOCTPOEHUE, IPUMEHSSI OCHOBHBIE aJITrOPUTMBI
IIOCTPOCHHUS ¢ IOMOUIBIO LIUPKYJIS U TMHEUKHY;
e pelarh NPOCTEUIINE ITIAHUMETPUYECKHE 3a/1a4U B IPOCTPAHCTBE.
H3mepenne reoMeTpu4ecKuX BeJIHYHH
Buinycknux nayuumes:
®  JCIIOJb30BaTh CBOWCTBA MU3MEPEHUS JUIMH, ILIOIIAJEH U YIJIOB IIPU PEIICHUM 3a4a4d Ha
HaxXO0XJICHHUE [UIMHBI OTpEe3Ka, JJIMHBI OKPYKHOCTH, [UIMHBI JYyIM OKPYXHOCTH,
rpajyCHOM MeEpBHI yria;
® BBUNCIATH IUIOIIAAM TPEYTrOJIBHHUKOB, IPSIMOYTOJIBHHUKOB, IapajljeIorpaMMOB,
Tpamnemui, KpyroB U CEKTOPOB;
®  BBIUUCIATH JUIMHY OKPYKHOCTH, JJIMHY AYTH OKPYKHOCTH;
® BBIYUCIIATH JUJIMHBI JIMHEWHBIX 3JEMEHTOB (DUTYp W UX YIUIbI, UCHONB3YysA (HOPMYIbI
JUIMHBI OKPY’KHOCTH U JAJIUHBI 1yTH OKPYXHOCTH, (hOpMyIIbl IUIOMaaen puryp;
e pemaTh 33Ja4d Ha J0Ka3aTEIbCTBO C MCIOIB30BAHUEM (POPMYII JITMHBI OKPYKHOCTH U
JUIMHBI YT OKPY>KHOCTH, (hopMya mtomaaen puryp;
e pemarh NPaKTUYECKUE 3a7a4, CBA3AHHBIC C HAXOXKIECHUEM T'€OMETPUYECKUX BEINYMH
(Mcronbp3ys MpH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUYECKUE CPE/ICTBA).
Koopaunartsi
Buinycknux nayuumes:
e BBIYNCIATH JJIMHY OTPE3Ka MO KOOPAMHATaM €ro KOHIOB; BBIYUCIATH KOOPJAWHATHI
CEepeIUHBI OTPE3Ka;
® JCIOJIB30BaTh KOOPAMHATHBIN METOJ JUIsl U3Y4YEHHUs CBOMCTB MPSAMBIX U OKPYKHOCTEM.

Conep:xaHue Kypca

«IIpakTHKO-OPHEHTUPOBAHHBIE 32/1aHUD)

Tabnuynoe u rpaduyeckoe MPEACTABICHHE NAHHBIX, IJIAH U CXEMa, W3BICYCHHE HYKHOU
uHpopManuu. M3MeHYMBOCT, TIpH H3MEpeHHsIX. Pemaromme mnpaBwia. 3aKOHOMEPHOCTH B
W3MEHUYUBBIX BeTMYMHAX. Beruucinenus u mpeoOpa3zoBaHue BenuuuH. MccnemoBanue mpocTenIInx
MaTeMaTUYECKUX MOJIEIIEH.

«BbIyHcIeHUs U IPe0OPA30BAHUSD).

/Jleiicmeus ¢ HamypanbHbLMU YUCTAMU

CrnoxxeHue W BBIYUTAHHE, KOMIIOHCHTHI CJIOKCHHS M BBIYHTAHUS, CBS3b MEXKIy HHUMHU,
HAXO0XJIEHHE CyMMbl M Pa3HOCTH, M3MEHEHHE CYyMMbl U Pa3HOCTU NpPHU HU3MEHEHHH KOMIIOHEHTOB
CJIO)KCHHSI ¥ BEIYUTAHUSI.

YMHOXEHUE U JIeJIeHHe, KOMITOHEHThl YMHOKEHUS U IeTICHUS, CBSI3b MEX1Yy HUMU, YMHOXKECHHE
U CIIO)KCHHE B CTOJIOMK, JEJICHUE YrOJIKOM, IPOBEPKA pe3yabTaTa ¢ MOMOIILI0 MPUKUIKA U OOPATHOTO
JIEHCTBUS.

Yucnoevie gvipasricenusn

YucnoBoe BbIpaXKEHHUE U €ro 3HaYCHHE, MOPSAI0K BBITOIHEHUS JCHCTBUM.

/Jlpoou. ObvikHOGEeHHbIE OpOOU

Hons, yacTh, ApoOHOE YKcio, Apodk. [IpobHOEe Yucio kak pe3ynbraT aeneHus. [IpaBunbHbe U
HEeTpaBUJIIbHBIE IPOOH, CMEIIaHHast TPoOb (CMENIaHHOE YUCTIO).

3amuch HaTypaldbHOTO 4YKCla B BUAE APOOM C 3aJaHHBIM 3HaMeHATeleM, MpeoOpa3oBaHHE
CMEIIaHHOM Ipo0U B HEMPABHIIbHYIO IPOOb U HA0OOPOT.

[TpuBenenue nqpobeit k 061meMy 3HameHatento. CpaBHEHHE OOBIKHOBEHHBIX IPOOEH.

CrnokeHre W BBIYMTAaHUE OOBIKHOBEHHBIX NIpoOei. YMHOXKEHHE M JeJeHUE OOBIKHOBEHHBIX
apo0eit.

ApudmeTtnueckue AeHCTBHS CO CMEIIAHHBIMU JPOOSMHU.

Apudmernueckue JeHCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvbl payuonanuzayuu 8bIYUCIEHULL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OeUCEU.



Hecamuunvie opoou

[IpeoOpa3oBanne ACCATHYHBIX IPOOCH B OOBIKHOBeHHBIC. CpaBHEHHE JCCITHUHBIX IPOOCH.
CrnoxeHue M BBIYUTAHUE JECATHUHBIX JpoOeil. OKpyrieHue NeCATUYHBIX JIpoOei. YMHOXKeHHe U
NeJeHUue JEeCATUYHBIX Jpoleit. [Ipeobpazosanue 00bIKHOGEHHBIX Opobell 6 Odecsimuunble OpOOU.
Koneunvie u 6eckoneunvie decamuunvie Opoou.

Yucna. Pauyuonanvhsie yuciaa

MHOXeCTBO paluoHanbHBIX uunced. CpaBHEHHWE palMOHANBHBIX uncen. JleHcTBus c
palMoHaNBHBIMK YucIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecsimuyHou 0Opoowvio.

JIpoono-payuonanshole gvlparcenus

[IpeoOpazoBanne ApOOHO-TMHEHHBIX BBIPAKEHUW: CJIOXKEHHE, YMHOXXCHHE, JeJICHHE.
Aneebpauueckas opodws. Coxpawenue ancebpaudeckux opobeu. Ilpusedenue anecebpauieckux opobeti
K obwemy 3HameHamenro. Jeticmeua ¢ aneebpauyeckumu OpoOAMU: CllOdCEeHUe, BblYumanue,
VMHOJICeHUe, OeNeHue, 8036e0eHue 8 CIeneHb.

«/leficTBUTEILHBIE YHCIA)..

Payuonanvuvie uucna

N3o0paxkenne umcen Ha 4UCIOBOM (kKoopaumHaTHOM) mpsmoi. CpaBHeHue uymcen. Monayinb
qyciia, TeoMeTpUuYecKas MHTepIperauuss MoAyns uucna. JledcTBUS C  MOJOKUTENbHBIMH U
OTpHULATEIBbHBIMU YHCIIaMU. MHOXECTBO LIENBIX YUCEIL.

Koopounama mouxu

OCHOBHBIE TIOHSTHUS, KOOPOUHAMHBIU Y4, pACCMOsiHUe Mmedcoy moykamu. Koopounamer
MOYKU.

Hppayuonanvuvie yucna

[lonsiTue nppannonansHOro yncia. PacnoznaBanue uppanoHaibHbIX YUCEIL.

MHooicecmao deticmeumenbHbIX YUCel.

«IIpeoOpa3oBaHue ajredpanvecKuX BbIPaKeHU ).

Hppayuonanvusle uucna

[loHsTHE WppalNMOHATIBHOTO 4HCiA. Pacro3HaBaHWE HWpPpaAIMOHAIBHBIX YHCeN. [Ipumepsr
J0Ka3aTeNIbCTB B anredpe. /lelcmeus ¢ uppayuoHAIbHbIMU YUCIAMU: VMHOMCEHUe, OeleHuUe,
6036e0enue 6 CImenetp.

Mnooicecmso delicmeumenbHbix YUce.

«YpaBHEHHS U HEPABEHCTBA».

Pagencmea

Uucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PaBEHCTB. PaBEHCTBO C IEPEMEHHOI.

Ypasnuenua

[lonsiTue ypaBHEHUs U KOpHS ypaBHEHUs. [Ipedcmasnenue 0 pagHOCUNILHOCMU YPABHEHUU.
Obnacmwb onpedenenus ypagrneHus (001acms 0ONYCMUMbBIX 3HAYEHUL NePEMEHHO).

Jluneiinoe ypasnenue u e2o KOpHu

Pemienne nuHelHbIX ypaBHEeHUU. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo xopmeti
JUHEln020 ypasHenus. Peuienue nuneinvix ypasHeHuti ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBanpatHbie ypaBHeHus. HemosiHble kBajpaTHble ypaBHEHUS. J{MCKpUMUHAHT KBaJpaTHOIO
ypaBHeHHs. PopMmyna KOpHEH KBajpaTHOTO ypaBHeHUs. leopema Buema. Teopema, obpamnas
meopeme Buema. PenieHue KBaJIpaTHBIX YpaBHEHUMH: HCIOJb30BaHUE (OPMYJIbI JJIs HAXOXKJICHUS
KOpHEH, epaguueckuti mMemoO pewieHus, pasilodceHue Ha MHONCUmenu, noobop KopHel ¢
ucnonv3osanuem meopemvl Buema. Konuuecmso xopueii keadpamnozo ypagueHus 6 3a8UCUMOCMU OM
e20 ouckpumunanma. buxeadpamuvie ypasnenus. Ypasnenus, ceooumvlie K TUHEHbIM U KBAOPAMHBIM.
Keaopammnuie ypasnenus c napamemponm.

/lpoono-payuonanvuvie ypasnenus

Pemenne mnpocTedmmx OpoOHO-THMHEHHBIX ypaBHEHUW. PeuieHue OpoOHO-PAYUOHATLHBIX
VpagHeHu.



Memoobl peuwieHus ypagHeHuti: Memoobl PABHOCUTIbHBIX HPeoOpa308anuli, Memoo 3dMeHbl
nepemenHol, epaguveckuii memoo. Hcnonvzosanue ceoicmes yHKyuil npu peuteHuy ypagHeHull.

Ipocmeiiuue uppayuonanvhvie ypasnenus euda (| f (x) =a, \/f (x) = \/g (x).

n
Ypasnenus suoa X = a.Vpaeuenus 6 yenvix uuciax.

«BeposiTHOCTB COOBLITHII»

Cayuaiinoie coovimus

CrnyyaliHple ONBITHI (3KCHEPUMEHTHI), JJIEMEHTapHblE Ciy4ailHble COOBITHS (MCXOJBbI).
BepositHocT  aneMeHTapHbIX  coObITuid.  CoOBITUST B CIOy4aHBIX  JKCIEpUMEHTaX U
0JIarONPUATCTBYIOIIME dSJIEMEHTAapHbIE COOBITHS. BeposTHOCTH ciaydalHBIX COOBITHNA. OTMBITHI €
PaBHOBO3MOXHBIMH ~ 3JIEMEHTapHbIMU  cOObITHAMU. Kiaccuueckue BepOSTHOCTHBIE OMBITHI €
HCIOJIb30BaHUEM MOHET, KyOUKOB.

«DYHKIUH ¥ rpapukm».

Dynkyuu

Honamue ¢pynkuyuu

JlexapTOBbI KOOPAMHATHI Ha INIOCKOCTH. DPOPMHUpPOBAaHUE NPEICTABICHUM O METAIPEIMETHOM
MOHITUU «KOOPAMUHATEDY. CrocoObl 3aaaHusl (PyHKUMN: aHAIUTUYECKUH, rpaduueckuii, TaOINYHBIH.
I'padux  dynxmuu. Ilpumepsl QyHKIUH, NOTydaeMbIX B IPOLIECCE HCCIEAOBAHMUS Pa3TUUHBIX
peaNbHBIX MPOLIECCOB U pellleHus 3aj1ad. 3HaueHue QpyHkuuu B Touke. CBoiicTBa (yHKIMI: 00nacTb
OIIpe/e/IeHUs, MHOKECTBO 3HAYECHUH, HYJIH, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
YyemHocmov/HeuemHocmy, TPOMEXYTKH BO3pacTaHUsl W yObIBaHMs, HauOosblliee W HauUMEHbIIEe
3HavyeHus. MccnenoBanue QyHKIUM 10 €€ TpaduKy.

Juneinan hynkuyusn

CpoiictBa 1 rpaduk nuHeitHON ¢GyHKUMU. YTi0BoM ko3dduuument mpsmoil. Pacnonoxenue
rpaduka MMHEHHON (YHKIUHM B 3aBUCMMOCTU OT €€ YIJIOBOro Ko3(@uiieHTa u cBOOOAHOrO ujeHa.
Haxooicoenue xkoagpuyuenmos nunetinou GyHKyuu no 3a0aHHbIM YCI0BUIM. NPOXOHCOeHUE NPAMOU
yepes 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUEe HPAMOU yYepe3 OAHHYI0 MOUKY U
napanienbHol OaHHOU NPIMOIL.

Keaopamuunasa ¢pynxkyusn

CpoiictBa u rpaduk KkBaapatuyHoil QyHkuuu (mapabona). [locmpoenue zpaghuxa
K8aOpamuyHou yHKYuu no mouxkam

Oopamnasa nponopyuoOHaILHOCMb

k
ColicTBa (GyHKIUH Y = k y = = ['unepOona.
X

«IlocienoBaTeILHOCTH U NPOrPecCUm»

Ilocneoosamenvnocmu u npozpeccuu

Yucnoas nocieaoBaTesbHOCTh. lIpuMepsl 4HMCIIOBBIX MOCieA0BaTeIbHOCTEN. beckoHeuHble
nociiefioBareabHOCTU. ApudmMerndeckas nporpeccusi U ee cBoiictBa. ['eomerpuueckas mnporpeccus.
Dopmyna obwe2o yieHa u cymmol N NEPebIX UIeHO8 apUuhMemuieckou U 2eoMempuiecKoll npocpeccui

«YmucsioBbIe U OyKBEHHbIE BbIPAKEHU D).

Yucnoevle u OyKkeeHHble bIPAINHCEHUA

Bripaxxenne ¢ mnepemeHHOM. 3HaueHHe BbIpakeHUs. [logcTaHOBKAa BBIPAXKEHUNM BMECTO
MIEPEMEHHBIX.

ILlenvie sviparxcenusn

CreneHp ¢ HaTypajJbHBIM IIOKa3aTeleM M €€ cBoiicTBa. IIpeoOpa3oBaHus BBIpaKEHUH,
coAepKalIuX CTENEHU ¢ HaTypaJbHbIM MTOKa3aTeJIeM.

OnHouneH, MHOTOWICH. J[eMCTBUS ¢ OHOYJIEHAMH W MHOTOWICHAMHU (CIIOKEHHE, BIYUTAHHE,
yMHOKeHUe). DopMynbl COKpAIIEHHOTO YMHOXEHHs: pPa3HOCTh KBaJApaTOB, KBAApaT CYMMBI H
pasHoctu. PasznokeHne MHOroujeHa Ha MHOMKUTEIHU: BBIHECEHHE OOIIEr0 MHOMKHUTENS 3a CKOOKH,



IpYIIUPOBKA, MPUMEHEHUE (POPMYJT COKpAIIEHHOT0 YMHOKeHHs. KBagpaTHBIN TpexuiieH, pa3iokeHue
KBaJIpaTHOT'O TPEXWIEHA HA MHOXKHUTEIH.

«IIpakTH4yeckue pacyers! o popmyiam»

Bripacxxenne ¢ mnepemeHHOM. 3HaueHHe BbIpakeHUs. [lojgcTaHOBKAa BBIpAKEHUHM BMECTO
MIEPEMEHHBIX.

ILlenvie sviparxcenusn

Crenenp ¢ HaTypajJbHBIM IIOKa3aTeleM M €€ cBoiicTBa. IIpeoOpa3oBaHus BbIpaKEHUH,
COJZIepKAINX CTEIIEHU C HATypaJbHbIM MIOKA3aTelIeM.

OnnousneH, MHOTOWIEH. [[eHCcTBUS C OJHOYJIEHAMHU U MHOTOYJICHAMHU (CJIOYKEHWE, BEIYUTAHUE,
yMHOKeHUE). POpMYIIbl COKPAILIEHHOTO YMHOKEHHUS.

«CucTeMbl HEPaBEeHCTBY.

Cucmemul Hepasencme

CucteMbl HEpPABEHCTB C OJHOM TNEepeMEHHOW. PemieHune cuUCTEM HEPABEHCTB C OJHOM
MIEPEeMEHHOMN: JTMHEWHBIX, k8aopamublx. VI300pakeHre pelieHuss CUCTEMbl HEPABEHCTB HA YHCIOBOMN
MPAMOM. 3aMKuCh PEIICHUS] CUCTEMbBI HEPABEHCTB.

«I'eomerpuyeckue GUrypsl. Yriabb).

Benuuunwi

Benuuuna yrna. ['pagycnas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOCAPEHHOTO TpEyroibHUKA. BHemHuit yron tpeyronpHuka. Cymma yrioB
TpEyroJibHUKA

«I'eomeTpuueckue purypsl. JJIuHBD).

Duzypvi 6 ceomempuu u 6 OKpyHcarouwiem mupe

I'eomerpuueckas ¢urypa. BHyTpeHHsAs, BHewmHsst oOnactéd (urypel, rpaHuna. JluHum u
o0jacTH Ha MJIOCKOCTH. Boimykias u HeBbimykias ¢urypsl. [Inockas u Hemnockas gurypsl. [lonstue
BennyuHbl. [Inuna. M3mepenue mvnbl. ENMHNULBI U3MEPEHMS IJIMHBI

Brinenenue cBoiictB 00bekTOB. DOpMUpOBaHHUE MPEACTABIECHUN O METANPEAMETHOM MOHSATUU
«bpurypa». Touka, OTpe3oK, mpsimas, Jyd, JIOMaHas, IUIOCKOCTb, Yroj, OHCCEeKTpHuca yria H ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbHUKH, OKPY>KHOCTb U KPYT.

OceBast cummeTpusi reomerpuueckux ¢uryp. LleHTpanmbHas CUMMETpPHs T€OMETPUYECKHX

¢buryp.

«IliIomans MHOTOyroJIbHUKAY.

H3mepenus u eviuucnenun

[Inomanu. ®opmynsl MmiIomAAN TPEYrojbHUKA, MapajjiesiorpaMMa M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, Gopmyna I'epona, Gopmyna Mmiomaay BHITYKIOIO YEThIPEXYTOJIbHUKA, (POPMYIIBI ATUHBI
OKpPY>KHOCTH U IUIOLIaIN Kpyra

«A3mMepeHus U BBIYMCIEHUSD).

H3mepenus u epluucnenus

[Inomanu. ®opmynsl MmiaomaAu TPEYrojbHUKA, MapajjiesorpaMMa M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, (GopMmyna IUIOMAAM BBITYKIOTO YEThIPEXYrojbHHUKA, (POPMYIBI IIMHBI OKPYKHOCTH M
ionaau kpyra. [lnomaas npaBuibHOrO MHOTOYTOJIbHUKA.

Teopema Iludaropa. TpuroHoMeTpuueckue COOTHOLIEHHS B MPSMOYTOJILHOM TpPEYrOJbHUKE.
Tpuronomerpuueckre GyHKIUH yTia.

«TeopeTuqecxne ACIIEKTHBI».
TeopeTI/I‘leCKI/Ie ACIICKThbI, TCOPCMBbI, AKCHOMBEI, OIIPCACIICHUS, q)OpMy.]'IBI, JICMMBI.
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KanennapHo-remaTnyeckoe nJiaHHPOBaHNe

No Tema 3aHgaTHsA OcHOBHBIE BUJIBI AESITEIHHOCTH Jarta
n/m (Ne 3apanus B KIMIM) y4Yaluxcs TJ1aH dakt
1,2 Boeruucnenus u BeimonHsitoT apudmMeTnueckue
npeobpazoBanus (6 JIEUCTBHS C palliOHATBHBIMU
3ananue KNM) YHUCJIAMH, BBIYUCIISIOT 3HAUECHUS
YHCIIOBBIX BBIPAKEHUH, TEPEXOIST OT
OJIHOM (POPMBI 3aMKCH YHCIIa K APYToi
34 JlelicTBUTEILHEBIC N300pakaroT ynciia TouKkaMu Ha
yucina (7) KOOpPJMHATHOM NPSMOI, CPaBHUBAIOT
JIEHCTBUTEINIbHBIC YUCIIA, BBIMOIHIIOT
BBIUMCJIEHUSI U IPe0Opa3oBaHMUs,
BBITMOJHSIOT IPUKHUIIKY pe3ysIbTaTa
BBIYMCIICHHI.

5,6 | [IpeoOpazoBanus BEITIOTHSIIOT BEIYHUCIICHHS 1
anreOpanyecKux npeoOpa3oBaHus apuPMETHUECKIX
BBIpaKeHHH (8) BBIPKECHHM, MPUMEHSIOT CBOMCTBA

apuMeTHUECKUX KBAJPATHBIX KOPHEU
JUTsl ipeo0pa30oBaHusl BIpAXKEHUN

7.8 VYpaBHeHus u PematoT nuHelHbIE U KBaIpaTHBIC

HepaBeHCTBa (9) YPaBHEHUS C OJHOU NIEPEMEHHOM,
HEpPABEHCTBA C OJIHOW NMEPEMEHHOU U
UX CHCTEMBI

9,10 | ®ynkuuu u rpaduku | CTPOST U YNTAIOT rpaduKu

(11) pa3nuyUHbIA QYHKIUH, YUTAFOT
rpaduku QYHKIHN, OTUCHIBAIOT C
MOMOIIBbIO QYHKIUI pa3TuYHbIE
3aBUCHMOCTH MEKIy BETHUNHAMH,
UHTEPIPETHPYIOT TpaPuKu
3aBUCUMOCTEN

11,12 | YucnoBsle u BemmonHstitor mpeoOpa3oBaHus
OyKBEHHBIE anredpanvdecKux BHIPAKEHUH,
BbIpaxkeHus (13) HAXOJAT 3HAUEHUs OYKBEHHbIX

BBIPXXEHUH, OCYIIECTBIISAS
HEOOXOINMBIE TOACTAHOBKH

13,14 | IIpakTuueckue OcyIecTBIAIOT pacyeThl O
pacdeTsl 1mo dbopMynaM, BEIpaXKarOT 3aBUCUIMOCTH
dhopmynam (14) MEXy BEIIMYNHAMHU, BEIYUCIISIIOT

3HAYEHUS YHCIIOBBIX BBIPAKEHUIN

15,16 | IIpakTuko- BEITTONIHSIOT BEIYUCIIEHUS U
OpUEHTHPOBaHHbBIC npeoOpa3oBaHusl, OCYIIECTBISIOT
3amanus (1-5) MPAKTUYECKUE PACUYETHI, CTPOAT U

UCCIIEIYIOT MAaTEeMaTUYECKUE MOJIEIIH,
UCTIOJIE3YIOT IPUOOPETEHHBIC 3HAHUS
U YMEHUS B IPAKTHUECKON
JIESATEITHHOCTH

17,18 | 'eomeTprueckue BeimonisieT neictBus ¢

¢urypsl. Yrisl (16)

reOMEeTPUYECKUMU (PUTypamu,
pelIaoT IaHUMETPUUECKHE 3a1a4l
Ha HaXO0XKJIEHUE T€OMETPUIECKUX
BEJIMYMH (YTJIOB)
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19,20

I'eomeTprueckue
¢urypsl. nunst (17)

Pacrnio3nator reomeTpruyeckue GUrypbl
Ha MJIOCKOCTH, Pa3INYaloT UX
B3aMMHOE TIOJIOKEHHE, H300pakaroT
reOMETPUYECKUE (PUTYPBI, PELIaroT
TUTAHUMETPUYECKUE 3a/1a49H Ha
HaXO0XKJCHUE T€OMETPHUCCKUX
BEJIMYUH (JIJTUH, YTJIOB)

21,22

IInomane
MHOroyrojpHuka (18)

Pacrnio3nator reomeTpruyeckue GUrypbl
Ha MJIOCKOCTH, PEIIaloT
IUIAaHUMETPUYECKUE 3a/1a4M Ha
HaXOXXJCHUE TeOMETPHUYECKUX
BEJIMYMH (TUTOIIAICH ), OCYIICCTBIISIOT
pacueTsl o popmynam

23,24

N3mepenus n
BbruMCiIeHU (19)

OnpenensitoT KOOPAUHATHI TOUKH
IUIOCKOCTH, ITPOBOST OTIEPAIIN HaJ
BEKTOpPaMH, BEIYUCISIOT IJIHHY U
KOOPJIMHATHI BEKTOPA, YrOJI MEXY
BEKTOpaMH, CHHYC, KOCHHYC U TaHT'€HC

yria

25,26

TeopeTuueckue
acnekTsl (20)

[IpoBondaT noka3aTenbHbIE
paccyX/eHus, OLIEHUBAIOT
JIOTUYECKYIO NMPABUIIBHOCTh
pacCy X AEHU, paclo3HAIOT
OIIMOOYHBIC 3aKIIOUCHUS

27,28

CucreMbl HepaBEHCTB
(15)

Pemaror ypaBHeHUS, HEpaBEHCTBA U
UX CUCTEMBI,

29,30 | BepostHocTh Haxonat BeposSTHOCTh CITydaitHbIX
coObITuii (10) COOBITHH B MPOCTEHUIINX pacyeTax
31,32 | [locnenoBatensHOCTH | Pacmo3HaioT apupmeTniyeckue u

u porpeccuiu (12)

reoMeTpUYECKUe MPOTPECCHH,
peIIaloT 3a/1a4M ¢ IPUMEHEHUEM
(bopMyIbI 00IIIET0 YIeHA U CYMMBI
HECKOJIBKUX WICHOB POTPECCHU

33,34

Pa6ora c KUM
(dacts 1)

Cnucok JuTepaTypbl:
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