PABOYASA TIPOI'PAMMA
BHeypouHoii 1esiTeIbHOCTH 110 MATEMAaTHKe
«MaTteMaTH4eCKHl ycmex»

AJ1s1 9 Ki1acca OCHOBHOTIO 00111ero 00pa3oBaHus

Ha 2023-2024 y4eouslii roa

CocraBuresib NIPOrpaMmbl:
Typo6exosa JLIII.



IlosicHuTeEILHAS 3aMUCKA

HaCTOSIH_IaSI nporpamMmma BHeypO‘-IHOﬁ ACATCIBHOCTH COCTaBJIEHA B COOTBETCTBHU C
TpeOOBAaHUSAMH K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTebHOW MPOTrpaMMbl  OCHOBHOTO
o0miero o0pa3oBaHus HA OCHOBAHUH:

1. ®3 Ne273 or29.12. 2012 rona «O06 obpazoBanuu B Poccuiickoit @enepaunn»;

2. ®enepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApTa  OCHOBHOTO OOIIEro
00pazoBaHus;

3. CaHHTapHO-2MIUAEMHUOJIOTHYECKAX TpaBuil W  HopMmatmBoB CanlluH  2.4.2.2821-10
"CaHUTapHO-3IUAEMHUOJIOTHUECKNE TPeOOBaHUS K YCIOBUSM M OpraHu3aluu oOydeHHUs B
001eoOpazoBaTenbHbIX opraHuzamusx". C U3MEHEHUSIMU U JOMOJTHEHUSMU OT: 29 HIOHS
2011 r., 25 nexabpst 2013 r., 24 HOs16ps1 2015 1.,

4. TlocranoByieHue TyIaBHOTO caHutapHoro Bpaua PD  Ne20 ot 30.06.2020r. «CanutapHOo-
SMHUJIEMUOJIOTHYECKHE TPEOOBAaHUS K YCTPOWCTBY, COJEPYKAHHIO W OpraHW3allMd PabOTHI
00pa30oBaTeNbHBIX OpPTaHMW3ALUN W JAPYTUX OOBEKTOB COLNMAIBHOW HWH(PPACTPYKTYpHI IS
JeTell M MOJIOJCKM B YCIOBHUSX PACIPOCTPaHEHHS HOBOW KOPOHOBHPYCHON HWH(EKIHU
(COVID-19)»- CanutapHo-snuaemuosiornueckue npasuia CIT 3.1/2.4.3598-20.

5. OcHOBHOM 00pa3oBaTeIbHON TPOTrpaMMbl OCHOBHOTO oOmiero ooOpazoBanus  MKOVY
«Mansimeso-Jlorosckas CIL» ¢ npunoxenuem Ha 2022-2023 yueOHbIil TO1;

6. [Tomoxenns o0 opranm3anuu BHEypouHOU nestenbHOCTH MKOVY «MaibieBo-Jlorosckas
CIII».

[Iporpamma Kkypca BHEYpOYHOU JeATeNbHOCTH «MaremaTudyeckuii ycmex» s 9 Kiacca
COCTaBJIEHA CAMOCTOSITENIBHO.

KosimyecTBO 4acoB, Ha KOTOPOE pacCYMTaHA MporpaMmma
Ha u3ydenue npeamera orBoautcs 1 4 B Hegento, 34 yaca B To/I.

OT1anunTe/IbHbIE 0CO0EHHOCTH MPOrPpaMMbl

B cBa3u ¢ orpaHuueHUSIMH B TPOBEJCHHH MACCOBBIX MEPOIPHSITHI, BBEJCHHBIMU B CBS3H C
pacnpocTpaHeHueM KOPOHaBUPYCHOW MH(EKIMH, MpOorpaMMa MOKET Pealu30BbIBATHCS CYMMapHO B
KaHUKYJSIpHOE BpeMs, B BbIXOJHble U HepadouWe MNpa3AHUYHbIE IHH, TUCTAHIIMOHHO  C
WCIO0JIb30BAHUEM OHJIAIH - TEXHOJIOTHil.

Iesn kypca:

[loarotoButh oOywarommxcs K crade dk3ameHa B ¢dopme OI'D B cooTBeTcTBHM C
TpeOOBaHUSAMH, IPEABSIBIAEMBIMU HOBBIMH 00pa30BaTEIbHBIMUA CTaHIAPTaAMHU.

BocnurarejbHOe HAa3HAYEHHE Kypca.

O6yquI/Ie HOTpe6yeT OT Yy4Jalmuxcd YMCTBCHHBIX W BOJICBBIX YCI/IJIPlﬁ, Pa3BUTOTO BHUMAHUA,
BOCIIMTAaHHUA TaKHUX KauCCTB, KaK AKTHBHOCTb, TBOPYCCKAA HWHUIIMATHBA, YMGHI/Iﬁ KOJIJICKTHUBHO-
MO3HABATECJIBHOI'O TPpYyJa.

3agaum kypca:

HOBTOpeHI/IC, 3aKpCIJICHUEC U YTJ'IY6JIGHI/IG 3HAaHHUM II0 OCHOBHBIM pa3aciiaM MKOJBHOTO KypcCa
MaTEMaTUKHU C TIOMOIIBIO PA3JIMYHBIX HH(prBBIX O6pa3OBaTCJ'ILHLIX PECyYpCOB;

- opMHpOBaHUE YMEHHsI OCYLIECTBISATh PazHOOOpasHbIE BHUBI CAMOCTOSTEIBHOM AEATENBHOCTU C
U(POBEIMU 00pa30BaTEIBLHBIMU pECYPCaMH;



- pa3BUTHE CAMOKOHTPOJIS U CAMOOIIEHKH 3HAHUH C MOMOIIBIO Pa3IMYHbIX ()OPM TECTHPOBAHMUS;

- (QopmHpoBaHME Y YYaIIMXCS IIEOCTHOTO MPEJCTAaBICHHA O TEME, €€ 3HAa4YeHUs B pazjelne
MaTEMaTUuKU, CBA3U C APYT'UMHU TCMAMMU,

- (opmupoBaHME AHAIUTHYECKOTO  MBIIUICHHUS, pa3BUTHUE TMaMATH, Kpyrosopa, yMEHHE
MIPEO0I0JIEBATh TPYAHOCTH IIPU PELICHUU O0JIee CIOKHBIX 3a/]1a4;

- OCYHIECTBJIEHUE PaOOTHI C IOMOJHUTEIHLHOM JIUTEPATypOii;

- aKUEHTHPOBAaTh BHUMAHHWE YYAlIMXCS HAa EIMHBIX TpeOOBaHMAX K NpaBWiIaM O(OpPMICHHUS
Pa3iINIHBIX BUAOB 3aIlaHI/II71, BKJIIOYAa€MBIX B HTOT'OBYIO aTTCCTALIUIO 3a KYpPC OCHOBHOM IITKOJIbI,

- paCliupUTb MAaTCMATUYCCKUC MTPCACTABJICHUA yHallIUXCA 110 OHpe[[eJIéHHI)IM TEMaM, BKJIIOYEHHBLIM B
MIPOTPaMMBI BCTYITUTEIILHBIX 9K3aMEHOB B JIPYTUE TUIIBI y4eOHBIX 3aBEICHUI.

HJ'laHl/lpyeMble pe3yJbTaThbl 0CBOCHUA NMIPOrpaMMbl Kypca

Jluunocmuvie pesynbmamol:
OTBETCTBEHHOE OTHOLIEHHE K YYEHHMIO, TOTOBHOCTh M CIHOCOOHOCTh K CaMOPa3BUTHIO U
caM000pa30BaHNI0 HA OCHOBE MOTHBAIIMKM K OOYUEHHUIO U MO3HAHWIO, OCO3HAHHOMY BBIOOpY U
MIOCTPOCHUIO JalibHEHNIIeH MHANBUyaIbHOU TpaeKTOpuH 00pa3oBaHus Ha 0a3e OPUEHTUPOBKU
B Mupe mpodeccuit U MNpodecCHOHANBHBIX MPEANOYTEHUH, C YYETOM YCTOHYMBBIX
M03HABATEIbHBIX HHTEPECOB, a TaK’Ke€ Ha OCHOBE (POPMHUPOBAHMS YBAXKUTEILHOTO OTHOLICHUS
K TpyAay.
@opMHpPOBaHHE IEIOCTHOTO MHPOBO33PEHHUsI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U 0OIIECTBEHHOW MPAKTUKU.

OcBoeHue colaIbHBIX HOPM, MPaBUJI MOBEACHUS, pojiei 1 GopM COIMATBHOM KU3HU.
Pa3zButne MOpambHOTO CO3HAaHMS M KOMIIETEHTHOCTH B PEIICHHMM MOpPAJIbHBIX MpPOOJIEM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (OPMHPOBAHUS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MIOBEACHHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOI'O OTHOILIECHUS K HDABCTBEHHBIM IIOCTYIIKaM.
®opMHpOBaHNE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLLIEHUH U COTPYIHUYECTBE.
®opMHpOBaHUE CIIOCOOHOCTH K HMOLMOHAIBHOMY BOCHPHITHIO MAaTEMATUYECKUX OOBEKTOB,
3a7a4, peIIeHUH, pacCyKICHUN

Memanpeomemusie pe3yibmamsi 00yYeHUs.

Pecynamuenvie YY/[
®  ONpenensaTh COOCTBEHHbIE MpPOOJIEeMbl M MPUYMHBI UX BO3HUKHOBEHUS IpU paboTe ¢
MaTeMaTH4YeCKUMU 00BbEKTaMU;
e  (dopmMmynupoBaTh COOCTBEHHbIE BEPCUHU WM MPUMEHSTH YK€ M3BECTHbIE (JOPMBI U METO/IbI
pelIeHrus MaTeMaTU4ecKoil mpooOieMbl, GOpMYyIHUPOBATH MPEANOI0KEHHUS U CTPOUTH TUIIOTE3bI
OTHOCHUTEIILHO PAacCMaTpUBA€MOro OOBEKTa U IMPEIBOCXMIIATH PE3ylIbTaThl CBOEH y4eOHO-
M03HABATEIbHON AEATEIbHOCTH;
® OmpenensaTh MMyTH JOCTHXKEHHUS LeJdel W B3BEIIMBATh  BO3MOXKHOCTHU pa3pelIeHUs
OTIpe/IeNIeHHBIX Y4eOHO-T03HABATENIBHBIX 33/1a4 B COOTBETCTBUU C OMPEICTICHHBIMU KPUTEPUIMU
U 33aJlauaMu;
e BBHICTpauBaTh COOCTBEHHOE OOpa3oBaTeNbHOE MOAMPOCTPAHCTBO JUIS  pa3pelieHus
OTIpeIeIEHHOTO Kpyra 3ajad, ONpeaessaTh U HaXOAUTh YCIOBHS Ui pealiu3allii UIeH U MIaHOB
(camoobyueHue);
®  CaMOCTOSITENIbHO BBIOMPATh Cpeld MPEUIOKEHHBIX pecypcoB HaubOomnee >PPeKTHUBHBIE U
3HaYUMBIE MTPH pabOTe C ONPEEICHHON MaTeMaTHYeCKOH MOIETIBIO;
® yMeTh COCTaBJIATH IUIaH pa3pelleHrs OMPEEIIEHHOTO Kpyra 3ajaad, UCMOJb3ys pa3IuvHbIe
CXEMBI, PeCypChl TOCTPOCHUS AUArPAMM, MEHTAIBHBIX KapT, MO3BOJISIONIUX MPOU3BECTH JIOTHUKO
- CTPYKTYpHBII aHANu3 3a/1a4H;
e yMeTh IUIAHUPOBATh CBOM 0Opa3oBaTeNbHBIA MAapHIPYT, KOPPEKTUPOBATH W BHOCUTH
OTIpeJicieHHbIE HM3MEHEHHS, Ka4eCTBEHHO BIUSIONIME HA KOHEYHBIH MPOIYKT Yy4eOHO-
MO3HABATEIHHON ACITETbHOCTH;
¢ yMEHHE KAueCTBEHHO COOTHOCHUTh CBOW JEHCTBHSI C MPEIBKYIIA€MBIM HTOTOM Y4eOHO-
MO3HABATEIHHOMN JIEATEIBHOCTH MOCPEACTBOM KOHTPOJIS M TUIAHUPOBAHMS y4eOHOTO TIporiecca B



COOTBETCTBUU C HM3MEHSIONIUMUCS CHUTYAlMsIMH M TIPUMEHSEMBIMH CpeACTBaMH H (opMaMu
OpraHMu3aIiy COTPYIHUYECTBA, & TAK)KE HHIUBUyaTbHOU pabOThl Ha YPOKE;

e yMEHHE OTOMpPATh COOTBETCTBYIOIIUE CPEJACTBA pEAM3alUU PEHICHUS MaTeMaTHYeCKHX
3ama4, MMoAOUpaTh WHCTPYMEHTHI IS OIICHMBAHUS CBOEH TpaeKTopuw B pabore ¢
MaTeMaTHYE€CKUMU TOHATUSMU U MOJCIISIMU;

Ho3naeamenvnvie YY/[

® yMEHHE OMPENEIATh OCHOBOIIOJAraoIlee MOHSATHE W MPOU3BOJIUTH JIOTHKO-CTPYKTYPHBIM
aHaJIN3, OMIPEICISATh OCHOBHBIE TPU3HAKH U CBOMCTBA C MOMOIIIBIO COOTBETCTBYIOIIUX CPEJCTB U
WHCTPYMEHTOB;

®  yMEHHE MPOBOJUTH KJIACCUPHUKALNUIO OOBEKTOB HA OCHOBE KPUTEPUEB, BBIICISATH OCHOBHOE
Ha ()OHE BTOPOCTETICHHBIX JaHHBIX;

®  yMEHHE MPOBOJUTH JIOTUUECKOE PACCY)KJICHUE B HAMPABJICHUH OT OOIIMX 3aKOHOMEPHOCTEN
M3y4aeMoU 3a/1a4uM J0 YaCTHBIX PACCMOTPEHUH;

® yMEHHE CTPOUTH JIOTUUECKHE PACCYKJIEHHUS HAa OCHOBE CHCTEMHBIX CPAaBHEHHM OCHOBHBIX
KOMIIOHEHTOB HW3y4aeMOT0 MAaTeMaTHYe€CKOTO pa3jesia WM MOJENH, TOHSTHS WU KJIacCOB,
BBIJIEJISISL OTIPE/ICTICHHBIC CYIIECTBEHHBIC MPU3HAKU WU KPUTEPHH;

®  yMEHHE BBISBJIATH, CTPOUTH 3aKOHOMEPHOCTh, CBSI3HOCTb, JIOTMYHOCTH COOTBETCTBYIOIIMX
LETIOYEK PACCYKJIECHUU TpH paboTe ¢ MaTeMaTHYeCKMMHU 3aJa4aMH, yMETh MOAPOOHO M CXKATO
MPEACTABIATh JACTANM3AIMI0 OCHOBHBIX KOMITIOHEHTOB TIPH JIOKA3aTeNbCTBE TMOHATHA U
COOTHOIIICHUH Ha MaTEeMaTHYECKOM SI3BIKE;

®  yMEHHE OPraHU30BBIBATH IMOWCK W BBISBIISITH IPHYMHBI BOSHUKAIOIIUX MPOIIECCOB, SBICHUN,
HanOoJiee BEPOATHBIE (PAKTOPHI, IO KOTOPHIM MaTeMaTUYECKUE MOJETH U OOBEKTHI BEAYyT ceOs
M0 OMpPEACIICHHBIM JIOTHYECKUM 3aKOHAM, YMETh MPHUBOJUTH MPUYMHHO-CIICJICTBEHHBIN aHAIIN3
MOHATUH, CYKIEHUN U MaTEMAaTUYECKUX 3aKOHOB;

® yMEHHE CTPOUTh MaTeMaTHYeCKyl0 MOJeNb MpU 33JaHHOM YCIOBUH, oOOJazaromeit
OTpEJIeICHHBIMA XapaKTEPUCTUKAMH OOBEKTa MPU HATIUYUH ONPEICICHHBIX KOMIIOHEHTOB
(dbopMupYIOLIErocs MPEAnoIaraeMoro MOHITHS UK SIBICHUS;

®  yMEHHE NEPEBOJIUTh TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABJISIOLIYI0 MATEMAaTHYECKOM
3aJaud Ha S3bIK TpaUueckoro OTOOpakeHUs - COCTaBJICHUS MaTeMaTHYeCcKOW MOJeNH,
COXpaHSIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;

e yMEHHUE 33JaBaTh IUIAH PEIICHUS MAaTeMAaTHYeCKOW 3aJauM, PEaJM30BBIBaTh AJITOPUTM
JeMCTBUM KaK MOIIAroBOM MHCTPYKILIUU Ul pa3pelleHus yueOHO-T03HaBaTeIbHOMN 3a1auu;

®  yMEHHUE CTPOUTH JI0KA3ATEIHCTBO METOJIOM OT POTHUBHOTO;

e yMeHHe paboTaTh ¢ MpOOJIEMHON cUTyallMed, OCYHIECTBIISITh 0Opa30BaTENbHBIN IMpOLece
MOCPEJICTBOM MOMCKAa METOJIOB U CIIOCOOOB pa3pellieHHs 3aauu, ONPEIeNaTh TPAHUIIBI CBOETO
00pa30BaTENILHOTO MPOCTPAHCTBA;

®  yMETh OPUEHTUPOBATHCS B TEKCTE, BBISBJATH INIABHOE YCJIOBHUE 3a/lauyd U YCTAHABIMBATH
COOTHOIIIEHUE PACCMATPUBAEMBIX OOBEKTOB;

e yMEHHE TEpeBOAUTb, HHTEPIPETUPOBATH TEKCT B MHBIE (QOPMBI MPECTABICHUS
nH(OpPMALIUU: CXEMBI, TUarpaMMbl, TpaduyecKoe MpeICcTaBICHHE TaHHBIX;

Kommynuxamuenwvie YY/[

e yMeHue paboTaTh B KOMaHJE, (OPMHUPOBAHHME HABBHIKOB COTPYIHHUYECTBA M Yy4eOHOTO
B3aUMO/ICHCTBUS B YCIIOBUSX KOMaHIHOM UTPbI WK WHOU (POpPMBI B3aMOAECHCTBHUS;

e yMEHHE paclpeiesaTh POJM U 3aJaud B paMKax 3aHsATHS, (OpMHUpYsS TaKKe HaBBIKU
OpraHMU3aTOPCKOIO XapaKTepa;

e  yMEHHUE OIICHMBATh MPABHJILHOCTh COOCTBEHHBIX NEHCTBHI, a TaKkKe NEATEIBHOCTH JAPYTHX
YYaCTHHUKOB KOMAaH/IbI;

® KOPpPEKTHO, B paMKaxX 3aJad KOMMYHHUKAIHUH, (OPMYIHUPOBATH M OTCTAWBATh B3IJISJIBI,
apryMEeHTHUPOBATh JIOBOJIbI, BBIBOJBI, & TAKXKE BBIIBUTATh KOHTPAPTYMEHTHI, HEOOXOAUMBIE IS
BBISIBJICHUS CUTYallMU yCIeXa B pEUIEHUH TOW WJIM MHOM MaTEeMaTUYECKOM 3a/1auH;

e yMEHHE T[OJB30BAThCS MaTEMaTHYECKUMH TEPMUHAMHU JUIS  pEIIeHUus  y4eOHOo-
MO3HABATENbHBIX 3a/1a4, a TaKXe CTPOUTh COOTBETCTBYIOIIME pEUYEBbIE€ BBICKA3bIBaHUS Ha
MAaTeMaTHY€CKOM SI3bIKE ISl BBICTPAUBAHUSI MAaTEMaTUYECKON MOJIETH;



® yMEThb CTPOUTb MAaTEMaTHYECKUE MOJEIH C IOMOIIBIO COOTBETCTBYIOUIETO MPOTPaMMHOIO
o0ecrieyeHus, CEpBUCOB CBOOOIHOTO OTJAJICHHOTO JIOCTYIIA;

® yMeTb IPaMOTHO M YETKO, coriacHo mpasuiam odopmienuss KHMM-a OI'D 3aHoCcHTh
IIOJIyYE€HHBIE PE3YJIbTAThI - OTBETHI.

IIpeomemmnvie pe3ynomamul:

e (opmHpOBaHME HABBIKOB IMOMCKA MATEMAaTHYECKOTO METO/Ia, aJlTOPUTMA U TIOMCKA PELICHHS
3a/1auu B CTpyKType 3a1a4d OI'D;

e  (opmupoBaHME HABBIKA PEIICHHS ONPEICICHHBIX TUIIOB 3a/1a4 B CTPYyKType 3aaa4d OI'D;

e yMeHHe paboTaTh C TaOMUIAMH, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMH, YMETh
peoOpa3oBhIBATh 3HAKH U CUMBOJIBI B JIOKA3aTEILCTBAX U MIPUMEHSIEMBIX METOJIaX JJISl PEIICHUS
00pa30BaTeNbHBIX 3a7a4;

e yMEHHE [PUBOJUTH B CHUCTEMY, COIOCTaBIATh, 0000OWaTh M  aHAJIU3UPOBATH
nH(pOpPMallMOHHBIE KOMIOHEHThl MAaT€MaTUYECKOr0 XapaKTepa U yMEThb MPUMEHSTh 3aKOHBI U
MpaBuUJIa JUIs pellIeHUs] KOHKPETHBIX 3a/1ay;

® yMEHHE BBLIETATh TJaBHYI0O U U30BITOUHYIO HH(POPMAIUIO, MPOU3BOAUTH CMBICIOBOE
CcKaThe MaTeMaTHYeCKUX (aKTOB, COBOKYITHOCTH METOJOB U CIOCOOOB pELIEHUs; yMETh
MIPEJICTaBIATh B CIOBECHON (hopMe, UCHOJB3Ys CXEMbl M PAa3IMYHble TaONULbI, TpaQUKud U
yarpamMMbl, KapThl MOHATHN M KJIACTEPhl, OCHOBHBIE MJIEM U IUIAH PElIeHUs TON WM HHOMN
MaTeMaTHYECKOU 3aJaun.

Tpebosanus Kk ypO8HIO NOO2OMOBKU YHAUUXCS
HarypaabHbie ynciaa. J[poou. PannonajabHbie yncia
Buvinyckuux nayuumes:
® TIOHMMAThb OCOOCHHOCTH JECATUYHON CHCTEMBI CUHUCIICHUS,
®  ONeEepUPOBATH NOHITUSIMHU, CBA3AHHBIMU C JEIMMOCTHIO HATYpaJbHBIX YHCE;
e BBIpaXaTh YHCIAa B OSKBUBAJICHTHHIX (opmax, BbIOMpas HauboJiee TOAXOMAAIIYIO B
3aBUCHUMOCTHU OT KOHKPETHOH CUTYyallUH;
®  CpaBHMBATh U YIOPSA0YUBATH pallIOHATIbHBIC YHCIIA;
®  BBHINOJHATH BBIUMCICHUS C PAlMOHAIBHBIMM YHMCIIAaMH, COYETasi YCTHbIE M MUCHbMEHHbBIE
pUEMBI BBIUMCICHUN, IPUMEHEHHUE KaIbKYIsATOpPa;
®  UCIOJIb30BaTh IMOHSATHS U YMEHHUS, CBSI3aHHbIE C MPONOPLUUOHAIBHOCTHIO BEJIHYMH,
MPOLIEHTAMHU, B XOJ€ pEIleHHs MaTeMaTW4YecKUX 3a7ady M 3aJad W3 CMEXKHBIX IPEIMETOB,
BBITIOJIHATH HECIIOKHBIE MPAKTUYECKUE PACUETHI.
JlelicTBUTEIbLHBIE YK CIA
Buinycknux nayuumes:
®  UCIOJIb30BaTh HavaJbHbIC MIPEJICTABICHUS O MHOKECTBE JICHCTBUTENILHBIX YHCET;
e  ONepUPOBATH MOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSATD €r0 B BHIUMCIICHUSIX.
AsredOpanyeckue BbIpasKeHU s
Buinycknuxnayuumcs:
®  ONepUpOBaTh TMOHSATHAMH «TOXJECTBO», «TOXAECTBEHHOE NpeoOpazoBaHuey, pemath
3a/1auu, coaepkaiue OyKBeHHbIe TaHHBIE; paboTaTh ¢ (hopMynamu;
®  BBHINOJHATH MpeoOpa30BaHUs BBIPAXKEHHM, COACPIKALIUX CTENEHHU C IENBIMH MOKa3aTelsIMu
Y KBaJIpaTHbIE KOPHU;
®  BBHINONHATH TOXKJECTBEHHBIE MPEOOpa3OBaHUs pAIMOHATBHBIX BBIPAKEHHI HA OCHOBE
MpaBWJI JCHCTBUI HaJl MHOTOWIEHAMU U alnreOpandecKuMu Jpo0siMHu;
®  BBHINOJHATH Pa3NIoKEHNE MHOTOYWICHOB HA MHOXKHUTEIH.
YpaBHeHus1
Buinycknux nayuumes:
®  pelmaTh OCHOBHBIC BHUJBI PAallMOHANBHBIX YPaBHEHUH C OJIHOM MEepEeMEHHON, CUCTEMBI JIBYX
ypaBHEHUH C ABYMS IEPEMEHHBIMU;
¢ TIOHMMATh YPaBHEHHE KaK BAXHEHUIIYI0 MaTEeMaTHYEeCKYI0 MOJEeNb Ui OINUCAHUS U
W3YYEHUS Pa3HOOOPA3HBIX pEANbHBIX CHUTYallMi, peliarh TEKCTOBBIC 3a/Jayll alreOpandecKum
METO/I0M;




® MPUMEHATH IpaduuecKue NPeACTABICHUS U1 UCCIEIOBAHUS YPAaBHEHUM, UCCIEIOBAHUSI U
pELIEHNs CUCTEM YPaBHEHUN € ABYMS IEPEMEHHBIMHU.

HepaBencrBa

Buinycknux nayuumes:

® [IOHMMATb M [PUMEHATh TEPMHUHOJOIMI0O M CHUMBOJIMKY, CBSI3aHHBIE C OTHOILEHUEM
HEPAaBEHCTBA, CBOMCTBA YMCIIOBbIX HEPABEHCTB;

®  pelIaTh JIMHEIHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM M UX CHCTEMbI; PEllaTh KBaJpaTHbIE
HEpAaBEHCTBA C ONOPO Ha rpaduuecKue MPEICTaBICHHUS.

OcHoBHBIE NOHATHSA. UK c/10BbIE PYHKIIUH

Buinycknux nayuumes:

® [IOHMMATh U UCHOJB30BaTh (YHKIMOHAJIbHBIC TIOHATUS U SA3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HaYEHMS);

®  CTpOUTh I'padUKH AIEMEHTapHBIX (YHKIIMI; UCCIEI0BaTh CBOMCTBA YMCIOBBIX (PYHKIUI Ha
OCHOBE M3YyUYE€HUS NOBE/ICHUS UX IPaPUKOB;

¢ [OHMMATh (PYHKIMIO KaK BaXHEHIYI0 MAaTEMaTUYECKYIO MOJIEIb JJIsl ONMCAHUS MPOLIECCOB
U SBJIEHUH OKpYXKAlOIIEro Mupa, NPUMEHATh (QYHKIMOHAJIBHBIM S3BIK U ONHUCAHUS U
HCCIIEIOBAHUS 3aBUCUMOCTEN MEX Y PU3NYECKUMU BEIMUYNHAMMU.

OnucarejbHas CTATHCTHKA

Buinycknuk nayuumces:

®  HCHOJIb30BATh MpOCTEHIINE CIOCOOBI MPEACTABICHHUS U aHaIN3a CTATUCTUYECKUX JaHHBIX.
CayuaiiHble cOObITHSI M BEPOATHOCTh

BreInyCKHUKHAy4YuTCSH

®  HAXOJAUTHOTHOCUTEIBHHYIO YACTOTY U BEPOSTHOCTH CIYYaliHOTO COOBITHSL.

KomOunaTopuka

e BhINyCKHUK HayduTcs peliaTb KOMOMHATOPHBIE 3aJjaull Ha HAXOXJAEHUE 4uciia 0OBEKTOB
WM KOMOUHaIuii.

Harasignasi reomerpus

Buinycknux nayuumces:

®  DACIO3HABATH HAa 4YepTeXaX, PUCYHKAX, MOJCIAX M B OKPYKAIOIEM MHpPE IUIOCKHE U
IIPOCTPAHCTBEHHBIE T€OMETPUUECKHE (PUTYPHI;

® pacrno3HaBaThb pa3BEPTKU KyOa, MNPAMOYrOJILHOTO —Hapajjelienunena, IpaBUIbHOM
NUPaMUIbl, HAJIUHIPA U KOHYCA;

®  CTPOUTH pa3BEPTKU KyOa U MPSIMOYrOJbHOIO NapajllesenuIeaa;

e  OIpeleNaTh IO JMHEHHBIM pa3MepaM pa3BEPTKM (QUIYpbl JIMHEHHBIE DPa3Mepbl CaMoii
¢burypsl 1 Ha000POT;

®  BBIYHUCIATH 00BEM MPSAMOYIOJIBHOTO Mapaulesenunesa.

I'eomerpuuyeckune Gpurypsl

Buinyckuux nayuumes:

®  I0JIb30BAThCA SI3BIKOM TI'€OMETPUM JJIsl ONMCAHMs IIPEIMETOB OKPYXKAIOIIEro MUpa U HX
B3aMMHOI'O PaCIOJIOXKEHUS;

® pacrno3HaBaThb M M300pa)kaTb Ha YepTeKaX M PUCYHKAX IeoMeTpudeckue (GUrypbl U uX
KOH(UTypaluu;

®  HaxOJWTh 3HAUEHUs JUIMH JIMHEWHBIX JIEMEHTOB (PUT'Yp U MX OTHOILIEHUS, IPATYCHYIO MEPY
yrioB ot 0° no 180°, mpumeHsist onpeeneHns, CBOMCTBAa U MPU3HAKU (QUTYp U UX 3JIEMEHTOB,
OoTHOLIEHUs (pUryp (paBeHCTBO, 1101001€, CHMMETPUH, TOBOPOT, NapajiesIbHbIH NEepeHoC);

®  OIEpUPOBATh C HAYAIBHBIMU MOHATUSAMHM TPUTOHOMETPUU U BBINOJHATH JJIEMEHTapHbIE
ornepauuu HaJl GyHKIUSIMH YTJIOB;

e  pemaTh 33/1a4M Ha JI0KA3aTEJIbCTBO, OMUPASCh HA N3yUYEHHbIE CBOMCTBA (PUIYp U OTHOLICHUH
MEXAY HUMH U IPUMEHSISI U3y4EHHbIE METO/IbI JOKA3aTENIbCTB;

®  pELIaTh HECJIOXKHBIE 331a4d Ha MIOCTPOEHHE, IPUMEHSSI OCHOBHBIE AJITOPUTMBI IOCTPOEHHUS €
MTOMOIIBIO IUPKYJISI U IMHENKN;

e  pelaTh NPOCTEUIINE INIAHUMETPUYECKHE 3a/1a4l B IIPOCTPAHCTBE.

N3mepenne reoMeTpu4eCcKHUX BeJTHYHH




Buinycknux nayuumcs:

®  JCHOJb30BaTh CBOWCTBA M3MEPEHHUs JJIUH, IUIOLIAJEHd M YIVIOB IIPU PELIEHUU 3a1ad Ha
HAXO0XJAECHUE JJIMHBI OTPE3Ka, JJIMHBI OKPYXHOCTH, JJIMHBI 1yTH OKPYKHOCTH, TPagyCHOW MEpbI
yrina;

®  BBIUUCIATH IUIOIIAJU TPEYrOJIbHUKOB, MPSIMOYTOJIbHUKOB, MapajljeIorpaMMOB, Tpareuui,
KpPYroB U CEKTOPOB;

®  BBIUUCIATH JUIMHY OKPYKHOCTH, JUIMHY JIyTH OKPYHOCTH;

®  BBIYHCIATH JJIMHBI JIMHEHHBIX JIEMEHTOB (PUTYp M MX YIJIbI, UCIIOJNB3YS (OPMYIbI JTHHBI
OKPYXHOCTH ¥ JUTMHBI IYTU OKPYXHOCTH, (GopMyIIsl Turomaneit puryp;

e pemaTth 337aYd HA JOKA3aTEJbCTBO C HCIOJIB30BAaHHEM (DOPMYN UIMHBI OKPY)KHOCTH H
JUTUHBI AYTH OKPYXHOCTH, (opMyn muiomaneit Guryp;

e pelmaTh NPAaKTUYECKUE 3aJaud, CBA3AHHBIE C HAXOXKJICHHEM TIE€OMETPUYECKHX BEIUMYMH
(Mcnonb3ys Mpu HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPEICTBA).

Koopaunartsi

Buinycknux nayuumcs:

®  BBUKCIATH JUIMHY OTpE3Ka M0 KOOpAWHAaTaM €ro KOHIIOB; BBIYHUCIATH KOOPIUHATHI
CepeHbI OTPE3Ka;

®  HCIOJIb30BaTh KOOPAUHATHBIM METOJ JUI U3YUYEHUS CBOMCTB MPSAMBIX U OKPY>KHOCTEH




Coaep:kanue Kypca

«IlIpakTUKO-OpHeHTHPOBaHHBIE 3a1aHusA» OTpadoTka 3a1au Ne 1-5 KM OI'D.

TabnmuyHoe u rpaduyeckoe MHpeACTaBICHUWE MAHHBIX, MJIAH W CXEMa, W3BIICUEHUE HYKHOMU
nHpopmanuu. VI3MEHUMBOCTH TIpHM U3MepeHHsx. Pemaromue mnpaBuwia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BeIMYMHAX. Berumcnenus u mpeoOpa3oBaHue BenuuuH. MccnemoBaHue MpoCTEHIINX
MaTEeMaTHYECKUX MOJIEIEH.

«Bbruuciaenus u npeodpasoanus». Orpadotka 3a1ay Ne 6 KUM OI'D.

/Jeiicmeusa ¢ HamypanbHbIMU YUCTAMU

CnoxxeHWe W BBIYMTAHUE, KOMIIOHEHTHI CJIOKCHHS W BBIYUTAHHS, CBSI3b MEXKIy HUMH,
HAX0XJICHHEe CYMMBl W DPAa3HOCTH, M3MEHEHHE CyMMBl W PA3HOCTH IMPU H3MEHEHHH KOMIIOHEHTOB
CJIOKECHHSI ¥ BEIYUTAHUS.

YMHOKEHUE U JISJICHHE, KOMITIOHCHTHI YMHOKEHUS U JICJICHHS, CBSI3b MEXK Ty HUMHU, YMHOKCHHE
U CIIOKEHHUE B CTOJIOWK, JCJICHUE YrOJIKOM, ITPOBEPKa pe3yabTaTa ¢ IOMOIIbIO MPUKUAKH U 0OPaTHOTO
JEUCTBUA.

Yucnosvie sviparxcenus

UwucoBoe BEIpOKEHUE M €T0 3HAYCHUE, MTOPSJIOK BBITIOJTHCHUS JICHCTBHIA.

Jlpoou. O6vikHOBeHHbLE OPOOU

Hons, yactb, ApoOHOE YKo, Apo0b. [[poOHOE uucio kak pe3yabTaT aeneHus. [IpaBunbHbie U
HEeTpaBWIbHBIE APOoOH, CMeIIaHHast Ipo0b (CMEIIaHHOE YUCIIO).

3anuch HATYPAIBHOTO YHCIIa B BHUJE JIPOOHM C 3aJlaHHBIM 3HAMEHATeJeM, MpeoOpa3oBaHHE
CMEIIaHHOM IpoOH B HEMPABIIIBHYIO IPOOb U HA0OOPOT.

[IpuBenenue npoodeii k 00memy 3HamMmeHateno. CpaBHEeHHE 0OBIKHOBEHHBIX APOOCH.

CrnoxxeHre W BbIYMTAHUE OOBIKHOBEHHBIX ApoOeil. YMHOKEeHHE M JelieHHe OOBIKHOBEHHBIX
poOei.

ApubdmMeTnueckne TeUCTBUS CO CMEIIAaHHBIMU IPOOSMHU.

ApubmMernueckue NeUCTBUS C APOOHBIMU YHCIIAMHU.

Cnocobwl payuonaruzayuy 8bIUCIEHULL U UX NPUMEHEHUe NPU 8bINOIHEHUU OeliCTNEUL.

ecamuunvie opoou

[IpeoOpazoBanue AecATUYHBIX JpoOeil B OObIKHOBeHHbIE. CpaBHEHHE IECSITUYHBIX ApoOeH.
CrnoxeHue W BBIYMTAHHUE NCCATHYHBIX npoOel. OKpyrieHue IECATUYHBIX ApoOei. YMHOXEHHE M
NEJICHHE JECATUYHBIX JpoOei. [Ipeobpaszosanue 00bIKHOGEHHBIX Opodell 6 Oecsimuunvie OpoOU.
Koneunvie u beckoneunvie oecamuutvle Opoou.

Yucna. Payuonanvuvle uucia

MHoxecTBO panuMoHanbHBIX uncen. CpaBHEHHE palMOHANBHBIX uuncen. JleiictBus ¢
palMoHAIBHBIMM YHUCTIaMU. [Ipedcmasienie payuoHaibHO20 YUCIA OeCAMUYHOU OpooObIO.

Jlpoono-payuonanshuie gvlpasrcenus

[IpeoOpazoBanue APOOHO-IMHEHHBIX BBIPAKEHUH: CIOKEHUE, YMHOXEHHE, JeJICHHE.
Aneebpauueckasn opobs. Cokpawenue aneedpauueckux opooeil. lIlpusedenue anrcebpauyeckux opoodeti
K obwemy 3HameHamenro. Jeticmeus ¢ aneebpauyeckumu OpooaMuU: CIOJCeHUe, Gbluumatue,
VMHOMCEHUe, OelleHuUe, 8036e0eHUe 8 CINeNneHb.

«/lelicTBUTeIbHBIE YHcaa». OTpadoTka 3a1a4 Ne 7 KM OI'D.

Payuonansuvie uucna

N300pakxeHue yucesnl Ha 4YUCIOBOM (KoopauHaTHOM) mpsimoil. CpaBHeHue uucen. Moaynb
4uclla, TeOMETpUYecKas MHTepIperauuss MoAyisd uucia. JIeWMCTBHS C  IOJIOKHUTENbHBIMH U
OTPULATEIBHBIMY YUCIIaMUA. MHOXECTBO LIENBIX YHCEI.

Koopounama mouku

OCHOBHBIE TOHSTHUS, KOOPOUHAMHBIU VY, paccmosiHue mexcoy moukamu. Koopounamoi
TMOYKU.

Hppayuonansusvie uucna

[TonsTHE MppaLMOHAIBHOTO Yncia. Pacrio3HaBaHue UPPALMOHAIBHBIX YHCET.

Mnuoocecmeo Oeticmeumenvhvix yucei.



«IIpeoGpa3zoBanue anredpanyeckux Boipazkenmii». Otpadotka 3agay Ne 8 KM OI'D

Hppayuonanvusie yucna

Ilonatne wuppanmoHanbHOrO uuncna. Pacno3nHaBanue wuppanuoHanbHbBIX uuced. [Ipumepsl
J0Ka3aTeNnbCcTB B anredpe. /Jleicmeus ¢ UppayuoOHAlbHbIMU YUCIAMU. YMHOJICEHUe, OeleHue,
8036e0eHUe 6 CIeneHb.

Mnooicecmeo Oelicmeumenvhbix yuce.

«YpaBHeHHA U HepaBeHcTBa». OTpaboTka 3amxau Ne 9 KM OI'D.

Pagencmea

Uucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PAaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

Ypasnenusn

[lonsiTue ypaBHEHUS U KOpHS ypaBHEeHMs. [Ipedcmasnenue o0 pagHOCUNLHOCMU YPABHEHUI.
Obnacmo onpedenenus ypasHenus: (001acmMb OONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Jluneiinoe ypagnenue u e2o Kopnu

Pemienne nuHelHbIX ypaBHeHUU. Jluneiinoe ypasnenue ¢ napamempom. Konuuecmeo xopeti
JIUHEUH020 ypasHenus. Peuienue TunetinblX ypasHeHull ¢ napamempom.

Keaopammnoe ypagnuenue u e2o kopnu

Ksanparueie ypaBHeHusi. HemosiHble KBaapaTHbIE ypaBHEHHUA. [[MCKpUMHMHAHT KBaJpaTHOTO
ypaBHeHusa. dopmyna kopHel KBaapaTHOro ypaBHeHUS. Teopema Buema. Teopema, obpammuas
meopeme Buema. PenieHve KBaJpaTHBIX YpPaBHEHUMH: HCIOJIb30BaHHE (OPMYINBI ISl HAXOXKJIEHUS
KOpHeH, epaguueckuii memoo pewienus, paslodceHue Ha MHOXMCUmenu, hnoobop KopHeu ¢
ucnonv3osanuem meopemol Buema. Konuuecmeo kopheii K6a0pamHnozo ypasHeHus 8 3a8UCUMOCMU Om
e2o ouckpumunanma. bukeadopammuvie ypasnenus. Ypasnenus, ceooumvle K TUHEUHbIM U KBAOPAMHBIM.
Keaopammnuie ypasnenus c napamemponm.

/lpoono-payuonanvnsie ypasnenus

Pemenne mnpocTtedmux ApoOHO-TMHEHHBIX YpaBHEHUW. Pewenue OpoOHO-pAYUOHATbHBIX
VpasHeHU.

MemoOwl pewienus ypagHeHuti: MemoObl PABHOCUTbHBIX NPeoOpa308anuli, Memoo 3aMeHbl
nepemeHnnou, epaguyeckuii memoo. Mcnoav3osanue c80Ucme hyHKYyull npu peuteruu ypagHeHuil.

Ipocmetiwue uppayuonanshoie ypastenus suoa | f (x) =a, \/f (x) = \/g (x).

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

«BeposiTHOCTB coObITHIDY OTpadoTka 3amad Ne 10 KM OI'D.

Cnyuaiinole coovimus

CnydaifHple OMBITHI  (PKCIIEPUMEHTHI), DJIEMEHTApHBIE CIydalHble COOBITHS (HMCXOJIBI).
BepostHoctu  snemenTapHbix  coObiTui.  CoObITHMST B CIy4alHBIX  OKCIIEPUMEHTaX U
ONaronpusATCTBYIOIINE dJeMEHTapHble coObITHs. BeposTHOCcTH ciyyailHbIX cOoObITHH. ONBITHI C
PaBHOBO3MOXKHBIMH ~ DJIEMEHTapHbIMH  COOBITHsIMH. Kiaccuyeckue BEpOSITHOCTHBIE OMBITHI  C
UCI0JIb30BAHUEM MOHET, KyOUKOB.

«®@ynkuun u rpagpukm». Otpadotka 3anay Ne 11 KM OI'D.

Dyukyuu

Honamue pynkyuu

JlekapToBbI KOOPAMHATHI Ha IIOCKOCTH. PopMHUpOBaHUE MPEACTABICHUN O MeTarpeIMeTHOM
MOHATUHU «KOOpIUHATh». CrocoObl 3afaHus (YHKIUI: aHATUTHYECKUH, rpaduuecKuil, TaOIMUHBIN.
I'papux  dynxkuuu. Ilpumepsl ¢yHKIUMHE, HOTydaeMbIX B MPOLECCE HCCIEAOBAHUS PA3TUYHBIX
peasbHBIX MPOLIECCOB U pellieHus 3aj1ad. 3HadeHue (yHkuuu B Touke. CBoiicTBa (yHKUMi: 001acTh
olpeieNneHus, MHOXECTBO 3HA4YeHUH, HYJH, POMEXYTKH 3HAaKOMOCTOSIHCTBA,
uemHOCmMyv/HeyemHOoCmy, TIPOMEXKYTKUM BO3pacTaHuss M yObIBaHMA, HauOoJiblllee M HauMEHbIlee
3HavyeHus. MccnenoBanue GyHKIMH 10 €€ TpaduKy.

Juneithasa pynkyus

CpoiictBa M rpaduk JuHeHHON ¢GyHKIMH. YTioBoi ko3¢ ¢uiueHt npsmoil. Pacnonoxenne
rpaduka JUHEHHOW (QYHKIMM B 3aBUCHMOCTH OT €€ YIJIOBOro Ko3(h(uimeHta u cBOOOJHOTO YJeHa.
Haxooicoenue koagpuyuenmos nunetinol GyHKyuu no 3a0aHHbIM YCI0GUAM. NPOXOHCOEHUE NPAMOL



yepez 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOEHUEe NPAMOU uepe3 OAHHYIO MOUKY U
napaniebHol OaHHOU NPSAMOU.

Keaopamuunaa ¢pynxkyus

CpoiictBa u rpaduk kBagpatuyHod GyHkuu (mapabona). [locmpoenue epaghuxa
K8AOPAMUYHOU (DYHKYUU NO MOUKAM

Oopamnasa nponopyuoOHaAILHOCMb

k
CoiicTBa QyHKINH Y = K y = = l'unep6omna.
X

«IlocaenoBareabHocTH U mporpeccum» Otpadotka 3amaad Ne 12 KM OI'3. (1 gac).
Ilocnedosamenvnocmu u npozpeccuu
UucnoBas mocienoBaTesIbHOCTb. [IprMepsl YMCIIOBBIX IOCIEN0BaTEIbHOCTEW. beckoHeuHble
MOCJIEIOBATENbHOCTU. ApudmMeTnyeckas mporpeccusi U ee cBoiicTBa. I'eomeTpuueckas MporpeccHs.
Dopmyna obwe2o unena u cymmol N NEPELIX YNEHO8 apUhMemuueckoll u 2eoMempuiecKkoll npozpeccull

«YucaoBble 1 OyKkBeHHbIE BbIpaxkeHus». OTpadoTka 3amau Ne 13 KUM OI'D.

Yucnoevie u 0yKeennbvle 6bIPAIHCEHUSA

BoipaxxeHue ¢ mnepemeHHOM. 3HaueHue BbIpakeHMs. [loncTaHOBKa BBIpRKEHHH BMECTO
IIEPEMEHHBIX.

Ilenvie eviparcenusn

Crenenp ¢ HaTypaJdbHBIM IIOKa3aTelieM U ee cBoicTBa. [IpeoOpa3oBaHusi BbIpaKEeHUH,
COJIEpKAIIUX CTEIEHH C HaTypaJbHBIM MOKA3aTEIIEM.

OpHouneH, MHOrouwieH. JlefcTBUsS ¢ OAHOWIEHAMH M MHOTOWIEHaMU (CJIOJKEHUE, BBIYUTaHHE,
yMHOKeHHe). PopMylbl COKpAIIEHHOTO YMHOXKEHHs: pPa3HOCTh KBaJpaToB, KBaapaT CyMMBbI U
pazHocTH. PasnokeHre MHOrouseHa Ha MHOXHTEIHM: BbIHECEHHE OOIIEro MHOXHTENS 3a CKOOKH,
IpYINIUPOBKA, IPUMEHEHNE (OPMYJI COKpAIlEHHOrO yMHOKeHUs. KBasipaTHbI TpexwieH, pa3iokKeHue
KBaJPaTHOTO TPEXWICHA HA MHOXKUTEIIN.

«IIpakTuyeckue pacuersl mo popmyaam» Orpadotka 3agad Ne 14 KMIM OI'D

Bripaxkxenue ¢ mnepemeHHOM. 3HaueHue BbIpakeHUSA. [loacTaHOBKAa BBIPAKEHUH BMECTO
MEPEMEHHBIX.

Llenvie vipasricenusn

Crenenb ¢ HaTypajdbHBIM IOKa3aTeleM U ee cBoicTBa. [IpeoOpa3oBaHMs BbIpaXKEHHI,
COJIepKalIiX CTENEHH C HATYPaJbHBIM ITOKa3aTeeM.

OpnouneH, MHOTOWIeH. JIefcTBUS ¢ OJJHOWIEHaMU U MHOTOYIEHAMHU (CJIOKEHHE, BbIUMTAHUE,
yMHOKeHue). PopMysibl COKPAILIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHCTB». OTpabdoTka 3amad Ne 15 KM OI'D.

Cucmemul nepagencme

CucremMbl HEpaBEeHCTB C OJHON mepeMeHHOW. Pelmienue cucTeM HEPaBEHCTB C OJHOU
MIEPEeMEHHON: JMHENHBIX, Kéadpamubix. 1300paxkeHre peuieHusl CUCTEMbl HEPABEHCTB Ha YHCIOBOU
NpsIMOM. 3aMKCh PELIEHUS CUCTEMbBl HEPABEHCTB.

«I'eomeTpuueckue ¢purypsl. Yriab». Otpadotka 3amay Ne 16 KUM OI'3.

Benuuunoi

Bennuuna yria. I'pagycHas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOIO TpeyrosibHUKa. BHemnuit yron tpeyronbHuka. CymMma yrioB
TpEyroJabHUKA

«I'eomerpuueckue purypsol. Janubny. OtpadoTka 3amau Ne 17 KUM OI'D

Duzypol 6 ceomempuu u 6 OKpyHcarouem mupe

I'eomerpuueckas ¢urypa. BHyrpennss, BHewmHsst oOnacté ¢Gurypsl, rpanuna. JIuHum u
o0acTi Ha IIOCKOCTH. Brimykiiast u HeBbImykias ¢urypsl. [Inockas u Hermockas ¢urypsl. [lonstue
Benu4MHBL. [nuHa. M3Mepenue Hbl. EquHUIBI M13MEpEeHUs! UTMHbI



Boigenenue cBoiictB 00bekT0B. POpMUPOBAHUE MIPEJICTABICHUNA O METAIIPEAMETHOM MOHATHH
«purypa». Touka, OTpe3oK, HpsiMas, JIyd, JIOMaHas, IUIOCKOCTb, yroj, OUCCEKTpuca yrjia U ee
CBOMCTBA, BUJIbI YIJIOB, MHOIOYTOJIbHUKH, OKPY’KHOCTb U KPYT.

OceBas cummeTpusi reomeTpudeckux ¢uryp. lLleHTpanmpHash CHUMMETPHUS T'€OMETPHUUYECKHX

buryp.

«ILlimomans MHOroyroabHuka». Otpadborka 3anad Ne 18 KM OI'D

H3mepenus u eviuucnenus

[Tnomamu. dopMynsl MIOMAAN TPEYTOJBHUKA, MapajyieiorpaMMa M €ro YacTHBIX BHUJOB,
Tparenuu, ¢popmyna ['epoHa, ¢popmyna MiIom@aaAnd BBITYKIOTO YETHIPEXYrOJIbHHUKA, (POPMYIIBI JUTHHBI
OKPYXHOCTH | IIJIOIIAH Kpyra

«H3mepenust u BorunciaeHus». Otpadotka 3anad Ne 19 KUM OI'D.

Hzmepenusa u epluucnenus

[Tnomagu. dopmynbl MmiIomMagd TPEYrojbHUKA, MapajuieiorpaMMa U €ro YacTHBIX BH/JIOB,
Tpaneuuu, ¢Gopmyia IUIOLMIAAW BBIMYKJIOrO YETHIPEXYTOJbHUKA, (POPMYINBI UIMHBI OKPYKHOCTH U
wioniaau kpyra. [lnomaas npaBUIbHOTO MHOTOYTOJIBHUKA.

Teopema Iludaropa. TpuroHomerpuyeckre COOTHOILIECHUS B MPSAMOYTOJILHOM TPEYTrOJbHUKE.
Tpuronomerpuueckue GyHKIHMH yria.

«Teopernyeckue acnektb». OTpadoTtka 3ama4y Ne 20 KM OI'D.
TeopeTnueckue acnekThbl, TEOPEMBbI, aKCHOMBI, OTIpeIeTCHUS], POPMYIIbI, JIEMMBI.



TemaTn4eckoe INIAHUPOBAHUE KypcCa

Ne Tema 3ansTHSA OCHOBHbIE BU/IbI IEATEIBHOCTH YUaIIuXCs Kou-Bo
/i (Ne 3amanust B KUM) 4acoB
1 [IpaxTuko- BhINONHAIOT BEIUUCIIEHUS U TIpeoOpa3oBaHus, 4
OpUEHTHUPOBAHHBIE OCYIIECTBIISIOT MPAKTHIECKUE PACUETHI, CTPOAT U
3aganus (1-5) UCCIIEYIOT MaTeMaTH4YeCK1E MOJIEIH,
UCTIOJIB3YIOT MPUOOPETECHHBIE 3HAHUS M YMEHUS B
NPAaKTUIECKOH I TEITLHOCTH
2 Boruncnenus u Bemonssror apudmMeTnaeckue 1eicTBrs ¢ 2
npeobdpazoBanus (6 panMoHaTFHBIMU YMCIIaMH, BEIYUCIISIOT 3HAYCHUS
3ananue KNM) YHUCJIOBBIX BBIPAKEHUM, IEPEXOIAT OT OJHOU
(GopMbI 3aIIMCH YUCIIa K APYroi
3 JleficTBUTENBHBIE N300paxator yucia TOYKaMu Ha KOOPAWHATHOM 2
yucna (7) IIPSIMOM, CPAaBHUBAIOT JIEHCTBUTEIIBHBIE YHCIIA,
BBITIOJTHSIOT BBIYMCIICHHS U TIPE0Opa30BaHMUs,
BBITIOJTHSAIOT IPUKUKY PE3YJIbTaTa BEIYHCICHUH.
4 [IpeoGpazoBanus BoInonHsA0T BEIYMCIEHUS U TPeo0pa3oBaHus 2
anreOpandecKux apu(METHIECKUX BBIPAKECHUH, TPUMEHSIOT
BbIpaXkeHuil (8) CBOMCTBa apu(METUUECKNX KBAJIPATHBIX KOPHEH
JUTsI TIpe00pa30oBaHus BRIPAKCHUI
5 YpaBHEHUS U Pewraror nHEMHbBIE U KBaIpaTHBIE YPABHEHUS C 2
HepaBeHCTBa (9) OJIHOU TIEpEMEHHOM, HEPaBEHCTBA C OJTHOM
MIEPEMEHHOM U UX CUCTEMBI
6 Oyukiuu v rpaguknd | CTpoSAT ¥ YUTAIOT TpadUKU Pa3IMIHbIN (YHKIIAN, 2
(12) YUTAOT TpapuKH (PYHKIHMH, OMUCHIBAIOT C
MOMOUIBI0 (DYHKIMH pa3NuyHble 3aBUCHUMOCTH
MEX/1y BEIMYMHAMU, UHTEPIPETUPYIOT TpaPUKu
3aBHCHUMOCTEHN
7 Yucnossie BrimonnstoT npeodpazoBaHus aredpandecKux 2
OyKBEHHbBIE BBIPAXKEHUH, HAXOIAT 3HAUCHUSI OYKBEHHBIX
BbIpaxkeHus (13) BBIPAYKEHUI1, OCYIIECTBIIASI HEOOXOIUMBbIE
M0JICTAHOBKHU
8 [IpakTuueckue OcyIecTBISIOT pacueThl o Gopmysiam, 2
pacueTsl 1o BBIPAYKAIOT 3aBUCUMOCTH MEXIY BEIMYNHAMU,
dbopmynam (14) BBIUHCIISIOT 3HAYEHHSI YUCIIOBBIX BBIPAXKCHHIM
9 I'eomerpuueckue BrinonHsieT AelicTBUS ¢ TEOMETPUUECKUMU 2
¢burypsl. Yrisi (16) durypamu, pemiaroT IIaHUMETPUIECKHUE 3a/1a4H
Ha HaXO0JKJIEHUE T€OMETPUYECKHIX BEIUYUH (YTJIOB)
10 I'eomeTpuueckue Pacrniosnator reomerpuueckue GUTrypsl Ha 2
¢burypsl. Jnunst (17) | IIIOCKOCTH, pa3iHyaloT UX B3aUMHOE TOJIOKEHUE,
n300paXkaroT reoMeTpudeckue (GUrypsl, pemarT
IUTAHUMETPUYECKHUE 33/1a41 HA HaX0XK/IeHUE
reOMEeTPUYECKUX BEJIHYUH (IJIUH, YIIIOB)
11 [Tnomans Pacnio3narot reomerpuueckue Gpurypsl Ha 2
MHoOroyroJyibHuKa (18) | mIockocTy, pemaroT MJIaHUMETPUIECKUe 3a1a4uu
Ha Hax0XJIeHHe T€OMETPUYECKUX BETUYNH
(nnomaiet), oCcyIecTBISAIOT pacyeTsl o
dopmynam
12 W3mepenus u OnpenensitoT KOOPAMHATHI TOYKH IIIOCKOCTH, 2
Bbruucienus (19) IPOBOJIAT ONEPAIMH HAJl BEKTOPAMH, BEIYUCIISIOT
JUITMHY ¥ KOOPJIMHATBI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CHHYC, KOCUHYC U TaHT€HC yIJia
13 TeopeTnueckue [IpoBoJAT NOKa3aTeIbHBIE PACCYKIEHUS, 2




acnexTsl (20)

OIICHUBAIOT JIOTHYECKYIO MTPABHILHOCTh
paccyXJIeHHH, pacro3HAIOT OMINO0YHBIC
3aKIIIOYCHUS

14 Cucrembl HepaBeHCTB | PemiaroT ypaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI, 2
(15)
15 BepositHoCTh HaxonsT BeposTHOCTD ciiyd4aliHbIX COOBITHI B 2
coObITHii (10) IIPOCTEUINX pacyeTax
16 [NocnenoBarensHOoCTH | Pacmo3HaioT apupmMeTnyeckne u reOMeTpUYeCcKre 2
u nporpeccud (12) IIPOTPECCUH, PEIIAOT 334a4U C IPUMEHEHUEM
(opMyITbI 00IIIEro YWieHa M CyMMBI HECKOJIBKUAX
YWIEHOB IPOIPECCUU
Hroro 34
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