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1. Ilnanupyemble pe3yJIbTaThl 0CBOCHHUS Kypca

[Inanupyemble pe3ynbTaThl OOY4YEHHs] OTPa)XaroT CIEAYIOUIHME YEeThIpe KaTeropuu IO3HaBaTENbHOM
obacTu:

3HaHue/moOHMMAaHUE:
BJIAJICHUE TEPMUHOM; BJIQJICHHE Pa3IUYHBIMU SKBUBAJICHTHBIMH MPEACTABICHUSIMU (HAIPUMEp, YUCIA);
pacrno3HaBaHHe (Ha OCHOBE ONPEIEICHUN, U3BECTHBIX CBOMCTB, C(OPMUPOBAHHBIX MPEICTABICHUN);
WCIOJIb30BAHNE PA3IMYHBIX MATEMATHUYECKUX SI3BIKOB (CHMBOIUYECKOTO, TpaUdyecKoro), mepexoi OT
OJIHOTO fA3BbIKA K PYrOMY; UHTEpIIpETAIHSI.

YMeHne IPUMEHUTDH AJITOPUTM:
UCIOJIb30BaHNE (POPMYJIBI KaK aJIrOpuTMa BBIYHCICHHH; MPUMEHEHHE OCHOBHBIX IMPAaBWII JCUCTBUN C
qlCllaMi, aireOpandecKuMHU BBIPRKEHHUSIMH; pELIeHHE OCHOBHBIX THIIOB YpPaBHEHMI, HEPaBEHCTB,
CUCTEM, 3a]1a4.

YMeHHe pelliiTh MAaTEeMATHYECKYIO 32124y
3a/laHus, TpPHU PEIICHWH KOTOpPhIX TpeOyeTcss mNpuMeHeHue (aKTyaiau3alusi) CHCTeMbl 3HaHUW;
npeoOpa3oBaHue CBsI3eH MEXAYy M3BECTHBIMHU (DaKTaMU; BKJIIOYCHHE H3BECTHBIX MOHITHUM, MPHUEMOB U
CIOCOOOB pelICHHUS B HOBBIC CBSI3M W OTHOIICHHWS, YMEHHE pACIO3HATh CTAHJAPTHYIO 3a7ady B
W3MEHEHHON (OPMYITHPOBKE.

IlpyMeHeHNEe 3HAHMI B KU3HEHHBIX, PeAJIbHbIX CUTYAIUAX:
3amanusl, (HOpMyJIHPOBKAa KOTOPBIX «00JjedeHa» B NMPAKTUYECKYIO CUTYallMIO, 3HAKOMYIO YydallluMcs U
ONTM3KYIO0 UX )KU3HEHHOMY OIIBITY.
Hartypaabhble uncia. J[poou. PanuonanbHblie yncsia
BhINYyCKHUK HayYuTCS:
* IOHUMATh OCOOEHHOCTHU AECATUYHOM CUCTEMBI CUHCIICHUS;
* OIIEPUPOBATH MOHITHUIMU, CBA3aHHBIMU C JIETUMOCTHIO HATYPaJIbHbBIX YHCEN;
* BbIpakaTh 4YHCJia B SKBUBAJICHTHBIX (opMax, BeIOMpas HamOojee MOAXOJAUIYI0 B 3aBUCHMOCTH OT
KOHKPETHOU CUTYyalUu;
* CPaBHMBATh U YNOPSAJOYNBATH PALIMOHAJIBHBIE YNCIIA;
* BBINOJHATH BBIYMCICHHUS C palMOHAIBHBIMU YHCIAMH, COY€Tas YCTHbIE M TMHCbMEHHBIE MPUEMBI
BBIYMCIICHH, IPUMEHEHHUE KaIbKYJIATOPA;
* UCIOJIb30BATh MOHATUS U YMEHHUSI, CBA3aHHBIE C MIPONOPIUOHAIBHOCTBIO BETUYNH, TPOLIEHTAMH, B X0JI€
penieHusT MareMaTWYecKMX 3aJad W 3aJad M3 CMEXHBIX IPEIMETOB, BBIIIOJHATh HECIOKHBIE
MPAKTUYECKUE PACUETHI.
Buinycknux nonyuum 6osmoorcnocms:
* NO3HAKOMUMBCA C NOZUYUOHHBIMU CUCMEMAMU CUUCTIEHUS C OCHOBAHUAMU, omauyHbimMu om 10,
* yenyoums u pazeums npeocmaegienus 0 HamypaibHbIX YUCIAX U CEOLCBAX OeNUMOCMU,
* HAyyumvcs UCNONL306AMb NPUEMBL, PAYUOHATUIUPYIOWUE BbIYUCIEHUS, NPUOOpecmu NPUBLIYKY
KOHMPOIUPOBAMb BbIMUCTIEHUS, 8blOUPAS NOOXOOAWULL 011 CUMYAYUU CNOCOO.
JlelicTBUTEILHBIE YMCJIA
BoInyCKHMK HayduTes:
* UCTOJb30BaTh HA4YaJIbHbIE MPEJICTABIICHUS O MHOXKECTBE JICUCTBUTEIBHBIX YUCEIT,
* OIIEpUPOBATh MOHATHEM KBAJIPATHOIO KOPHSI, IPUMEHSTh €r0 B BBIYMCIICHHSX.
Buinycknux nonyuum 603MO0iCHOCHb HAYYUMbCA.
* passums npeocmasienue o Yucie U YUCI08bIX CUCIEMax Om HAMYPAIbHbIX 00 0elCMBUMEeNbHbIX YUCel;
0 pOoU BLIYUCTEHUU 8 NPAKMUKE;
* pazeums U yenyoums 3HAHUA O OeCAMUYHOU 3anucu OeucmsumenbHblX Yucen (nepuooudeckue u
Henepuooudeckue opoou,).
HN3mepenus, npudInKeHsi, OLEHKHU
BhINYyCKHHK HayYuTCS:
* HCIOJIb30BaTh B XOJ€ PEIICHUS 3a/1a4 dJIEMEHTapHbIe MPECTaBICHUS, CBA3aHHbIE C MPUOIMKEHHBIMU
3HAQYEHUSIMU BEJTUYMH.
Buinycknux nonyuum 6o3mooicnocms:
* NOHAMb, UMO UUCLOBble OAHHble, KOMOpble UCNOAb3YIOMCA Ol XAPAKMEPUCMUKU O00bEeKmos
OKpYIHCAIOUje20 Mupa, AGIAI0MC NPeUMyUieCmeeHHO NPUOTUNCEHHBIMU, YO NO 3ANUCU NPUOTUNCEHHBIX




3HAYEHUl, CO0ePHCAWUXCA 6 UHPOPMAYUOHHBIX UCMOYHUKAX, MONCHO CYOUMb O HOZPEUWHOCHU
NPUOIUICEHUSL,

* NOHAMb, YMO NOSPEUWHOCIb PEe3YIbMama 8bIYUCIEHUN OO0IHCHA ObIMb COUIMEPUMA C NOSPEUHOCbIO
UCXOOHBIX OAHHBIX.

Auredpanyeckue BbIpasKeHUs!

BhInycKHUK HAYyYUTCS:

* OIEpHUPOBATH TMOHATUSAMHU «TOXIECTBO», «TOXIECTBEHHOE IMpeoOpa3oBaHue», pelaTh 3aJaud,
cozepxaiire OyKBeHHBIC TaHHbBIE; paboTaTh ¢ (hopMyIaMu;

* BBHINOJHATH MPeoOpa3oBaHUS BBIPAKEHUH, COACPKAINIUX CTENEHH C IEJIbIMH MOKAa3aTelsIMH U
KBaJIpaTHbIE KOPHH;

* BBITIOJIHSATH TOXK/IECTBEHHBIE MPeoOpa3oBaHMs PAIMOHAIBHBIX BBIPAXKEHUN HAa OCHOBE MPABWII JICUCTBUN
HaJl MHOTOWICHAMH H aJreOpandecKuMu IpoOsSMHu;

* BBITIOJIHATH PA3JI0KEHHE MHOTOUJICHOB HA MHOKUTEITH.

Buinycknux nonyuum 603moscHocms HAyYUmvcsL:

* GLINONIHAMb MHO20ULA208blE NPEOOPA306ANHUL PAYUOHATILHBIX 8bIPANCEHUL, NPUMEHAA WUPOKULL HADOP
Ccnoco608 u npuUémos;

* NPUMEHAMb MOACOeCmBeHHble NPeodPa308anus OJisl peuleHUus 3a0ay U3 pasiuiyHblX pazoeios Kypcd
(Hanpumep, 0151 HAXOHCOEHUST HAUOOIbULE2O/HAUMEHbULE20 3HAUEHUS BbIPANCEHUSL).

YpaBHeHus

BhInyCcKHUK HAYyYUTCS:

* pelaTb OCHOBHBIE BU/IbI PALIMOHAIIBHBIX YPABHEHUN C OJTHOM NIEPEMEHHOM, CUCTEMBI IByX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU;

* MOHUMATh YPABHCHHE KAaK BaXXHEUIIYI0 MATEeMATUYECKYI0 MOJENb JUUIS ONUCAHUS W H3yYCHUS
Pa3HOOOPa3HBIX pealbHBIX CUTYAllUii, pellaTh TEKCTOBBIE 33/1a4H aJireOpandeckuM METO/I0M;

* MPUMEHATH TpadUUecKHe MPEACTABICHUS JJIsi UCCIICOBAHUS YPABHEHHM, UCCIICIOBAHUS W PEIICHUS
CUCTEM YpaBHEHUM C ABYMS [IEPEMEHHbBIMHU.

Buinycknux nonyuum 603mMoicHOCHb HAYYUMBCAL:

* 081a0emb CNeyuaIbHbLIMU NPUEMAMU peuleHUs YPAGHEeHUN U CUCMeM YPABHEeHUll;, Y8ePeHHO NPUMEHAMb
annapam ypaeHenull 01 peuleHus pAa3zHoOOPA3HbIX 3a0ay U3 MAMEMAMUKU, CMENCHbIX NpPeoMemos,
NPAKMUKU;

* npumenaAmv 2cpaguyeckue npeoCmagieHus OaA UCCIe008aHUs YPAGHEHUl, CUCmeM YPAeHeHUll,
cooeparcawux OykeenHvle Kodghhuyuenmol.

HepagencrBa

BhInyCcKHUK HAYyYUTCS:

* MOHMMATh M TPHUMEHSTh TEPMUHOJIOTHIO W CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM HEPAaBEHCTBA,
CBOMCTBA YHCIIOBBIX HEPABEHCTB;

* pemiaTh JHHEHHBIE HEPABEHCTBA C OAHON MEPEMEHHOM U X CHCTEMBI, pelIaTh KBaIpaTHbIC HEPABEHCTBA
C OMopoii Ha rpaduueckre IpeCTaBICHUS;

* IPUMEHSATH armapaT HEPaABEHCTB JIJIsl PEUICHHS 3a/1a4 U3 PA3IMYHBIX pa3/ie]oB Kypca.

Buinycknux nonyuum 603mosrcHocms HAyYuUmvcsL:

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMEA HEPABEHCME, Y8EPEHHO NPUMEHAMb annapam HepaseHCcme
07151 peutenus pazHooOPA3HbIX MAMEMAMUYEeCKUX 3a0ay U 3a0ay U3 CMENCHbIX NpeoMemos, NPaKmuKu,

* npumeHamb zpaghuueckue npeocmagnienHus O UCCIe008aHUS HEPABEHCMS, CUCMEM HepPaeHCMms,
cooeparcawux OykeenHvle Kodghuyuenmol.

OcHoBHblIe noHATHSA. UHC10BBIe PYHKIMHT

BhInyCcKHUK HAYyYUTCS:

* TOHUMATh U WCIOJNB30BaTh (YHKIMOHAIBHBIE TIOHSATHS U SI3bIK (TEPMHHBI, CHMBOJHYECKUE
0003HaYeHHUs ),

* CTpOUTH TpaUKU dIEMEHTAPHBIX (DYHKIUN; UCCIETOBAaTh CBOMCTBA YMCIIOBBIX (DYHKIIMNA Ha OCHOBE
W3Y4EHHUsI TIOBEJCHHS UX TPadUKOB;

* MOHUMATh (DYHKIMIO KaK BOXHEHIIYI0 MAaTEMAaTUYECKYIO MOJEIb JJIsi ONMUCAHUs TIPOIIECCOB U SIBJICHUN
OKpY’KaIoIlIero MUpa, IPUMEHSTh QYHKIIMOHATIBHBIN SI3BIK JJI1 OMUCAHUS U UCCIIEIOBaHUS 3aBUCUMOCTEH
MKy PU3NYECKUMU BETHUYNHAMHU.

Buinycknux nonyuum 6o3mosicHocms:

* NPOBOOUMb UCCIEO08AHUSA, CEA3AHHbIE C UZYYEHUEM CEOUCME YHKYUL, 8 MOM YUCTe C UCNOIb308aAHUEM
KOMHNblOmepa, Ha OCHO8e 2PAPUKO8 U3VUEHHBIX QYHKYUL cmpoums Ooaee ClodcHble 2paguru (KyCcouHo-




3a0anHble, C «BLIKOJOMBIMUY MOUYKAMU U M. N.);* UCNOIb308AMb (DYHKYUOHAIbHBIE NPEOCMAasleHUs U
ceoticmea (hyHKyuil OJisl peuleHus MamemMamudeckux 3a0a4 U3 pasiuyHulx pasoenos Kypcd.

YuciioBbIE NOCJI€10BATEIbHOCTH

BhInycKHUK HAYYUTCS:

* IOHUMATh U UCIIOJIL30BATh S3BIK MOCIIE0BATEILHOCTEH (TEPMUHBI, CAMBOJIUYECKIE 0003HAUCHUS);

* MPUMEHATH (HOPMYIIbI, CBSI3aHHBIE C apu(METUUYECKOW U TeOMETPUUECKON Mporpeccueil, u ammapar,
c(hOpMHUPOBAHHBIN MPU U3YUYCHUU JPYTUX PA3IETIOB Kypca, K PeHICHHUIO 33]a4, B TOM YUCJIe C KOHTEKCTOM
W3 peaIbHOM KU3HM.

Buinycknux nonyuum 603moducHocmy:

* peuams KOMOUHUPOBAHHbIE 3A0ayl C NPUMEHeHUeM OpMYN N-20 UleHd U CYMMbl NepebiX N 41eHO8
apugmemuueckou U 2eoMempuieckol Npocpeccuu, NPUMEHss Npu dMoM annapam ypaeHeHuti U
HepageHcms,

* NOHUMAMb APUDMEMUUECKVIO U 2eOMEeMPU4ecKyl0 NpoSpeccuro Kaxk @OYHKYuu HamypaibHo20
apeymenma, ceA3ul8amov apu@dMemuyecKyro npoepeccuio ¢ JUHEUHbIM POCMOM, 2e0MEeMPUYECcKyl0 — C
9KCNOHEHYUAbHBIM POCHOM.

OnucarejibHAas CTATUCTHKA

BEINYCKHUK HAYYUTCSI UCIIOJIB30BATh MPOCTEHIIME CIIOCOOBI MPEACTABICHUS U aHATN3a CTATHCTUYECKUX
JTAHHBIX.

Buinycknux nonyuum 603modcHocms npuoopecmu nepeoHaAyanIbHull ONbIM Opeanu3ayuu coopa OaHHbIX
npu  nNposedeHuu onpoca O0OWeCm8eHHO20 MHEHUA, OCYWeCmeIsims UX aHaiu3, npeocmasiimo
pe3yivmamsl onpoca 8 8uode madauysl, OUASPAMMbL.

Cuay4aiinbie cOOBITHSI M BEPOSITHOCTD

BEINYCKHUK HAYYUTCS] HAXOAUTh OTHOCUTEIFHYIO YaCTOTY M BEPOSTHOCTh CIIY9aifHOTO COOBITHSI.
Buinycknux — nomyuum — 803M0%4CHOCMb —HAVYUMbCA  NpUOOpecmu  Onblm  NPOBeOeHUs  CIYUALHbIX
9KCNEPUMEHMOB, 8 MOM HYUCNe C NOMOWbIO KOMNbIOMEPHO20 MOOETUPOBAHUsS, UHMEPNPEemayuu ux
Dpe3yibmamos.

Komo0unaropuka

BhInycKHUK HayyuTcsl pemiatb KOMOWHATOpHBIE 3a/ladl Ha HaxOXIEHHEe 4YHucia OOBEKTOB WIH
KOMOMHAITHIA.

Bulnycknux  nonyuum  803MOMCHOCHb —HAYYUMBCS  HEKOMOPLIM — CNEYUATIbHbIM  NPUEMAM — peudeHUs
KOMOUHAMOPHBIX 3a0aH.

Haznaonan ceomempus

Buinycknux nayuumes:

*  pacnoswasamv HA YEpPmedtcax, PUCYHKAX, MOOeNax U 8 OKpyxcarmujem mupe niockue u
NPOCMPaHcmeeHHble ceomempuyeckue guaypul,

* pacno3Hasame pazeépmku Kyoa, Npsamoy201bH020 napaiienenuneod, NPasuibHOU NUpAMUobl, YUIuHOpa
u KoHyca;

* cmpoums paseépmku Kyoa u npsamoy20ibH020 napaiieienuneod;

* onpeoenimv NO JUHEUHbIM pa3Mepam pazeeépmku @ueypvl JuHelHble pasmepvl CaMou gueypvl u
Haobopom,

* BLIYUCTIAMb 00BEM NPAMOY20IbHO20 NAPalleNenuneod.

Buinycknux nonyuum 603mosicHocms:

*GHIUUCTAMb 00BLEMBL NPOCMPAHCINEEHHBIX 2COMEMPUYECKUX USYD, COCMABNIEHHBIX U3 NPAMOY2OLbHbIX
napannenenunedos;

* yenyoumo u pazeums npeocmagieHus 0 RPOCMpPaHCMEEHHbIX 2eOMeMPUYECcKUx Guaypax,

* HAYYUMbCA NPUMEHAMb NOHAMUE PA38EPMKU 015 8bINOIHEHUS NPAKMUYECKUX PACUEMO8.
TI'eomempuueckue gpuzypuoi

Buinycknux nayuumcs:* nonv3068amucs A3bIKOM 2eomempuu Ol ONUCAHUSA NPEOMENO8 OKPYIHCAIOUIe20
MUPA U UX 83AUMHO20 PACHONONACEHUS,

* pacrno3HaBaTh U U300paXxkaTh Ha YepTekKaxX U pUCyHKaX reoMeTpuueckue (GUrypsl u ux KoHpUrypamu;

* HaXOJIUTh 3HAYCHHUS JTMH JTMHEHHBIX AJIEMEHTOB (QUTYp U UX OTHOIIEHUS, TPATyCHYIO Mepy yrioB oT 0°
10 180°, mpumeHsist onpeneneHus, CBOMCTBA U IPU3HAKKH (GUTYP U UX AJIEMEHTOB, OTHOIICHUS (GUTYP
(paBeHCTBO, 1OI00WE, CHMMETPUHU, TTIOBOPOT, MapalIeIbHBINA EPEHOC);

* OIIEPUPOBATH C HAYATLHBIMU MOHATHSIMHI TPUTOHOMETPHH U BHITIOJIHATH 3JIEMEHTAPHBIEC OTlepalluy Hajl
(GYHKIHSAMU YTIIOB;

* pelaTth 3aJa4l Ha J0Ka3aTelbCTBO, ONMUPAsCh HAa N3yUYE€HHBIE CBOICTBA (QUTYp U OTHOIICHUN MEXKITY
HUMHM U IPUMEHSSI U3YUYE€HHbIE METO/IbI JJOKA3aTEbCTB;




* pelIaTh HECIOXKHBIE 3a7]a4l Ha MIOCTPOSHUE, IPUMEHSISI OCHOBHBIC AJITOPUTMBI IOCTPOCHHUSI C TIOMOIIIHIO
LUPKYIIS ¥ JIMHEUKY;

* pemaTh MpOCTEHINe TUTAHUMETPUYECKHE 3a/1a9H B IPOCTPAHCTBE.

Buinycknux nonyuum 603modcHocms:

* 081a0emb Memooamu peueHus 3a0a4 Ha 8blYUCTIeHUs U 00KA3AmMeNlbCmead: Memooom om npomueHoO2o,
MemoooM NoO0OUsL, MeMmOoOOM nepebopa 8apuUanmos u MemoooM eeOMemMpPUYECKUX MeCm mouex,

* npuobpecmu onvim NPUMEHEHUsl al2edpaAUdecKkoeo U MpPUSOHOMEeMpPUYecKo2o annapama u uoel
O0BUIICEHUSI NPU PEUUEHUU 2eOMEeMPULECKUX 3a0aY;

* 081a0emvb MPAOUYUOHHOU CXeMOU peuleHus 3a0ay HA NOCMPOeHUe ¢ NOMOWDBIO YUPKYISL U JTUHEUKU:
AHAU3, NOCMPOEHUE, OOKAZAMENLCMBO U UCCIe008aAHUe;

* HAyuumvCs peuams 3a0a4u Ha NOCMpOeHUue MemoooM 2e0MempuiecKko20 mMecma moyek u mMemooom
noooous;

* npuobpecmu onvim UCCIEO08AHUL CEOUCME NIAHUMEMPUUECKUX Gueyp ¢ NOMOWbIO KOMNbIOMEPHbIX
npocpamm,

* npuobpecmu onvim GbINOJHEHUs NPoeKmog no memam «l eomempuueckue npeodpazoeanus Ha
nirockocmuy, «Illocmpoenue ompeskog no gopmyney.

H3mepenue zeomempuueckux eenuiun

Buinycknux nayuumes:

* UCNONIBL3068AMb CEOUCMEA USMEPEHUs ONUH, NIOWAdel U Yel08 Npu peuleHuu 3a0ay HA HAXOHCOeHUe
ONUHBL OMPe3Ka, ONUHBL OKPYAHCHOCU, OIUHBL OYeU OKPYIHCHOCIU, 2PAOYCHOU Mepbl yead,

* BLIYUCAAMD NIOWAOU MPEY2OIbHUKOS, NPIMOY20JbHUKO8, NAPALIEI0cPAMMO8, mpaneyuti, Kpy208 u
cexmopos;

* BLIYUCTAMD OJIUHY OKPYICHOCHU, OIUHY OY2U OKPYIHCHOCIU,

* BLIYUCTIAMb ONUHBL TUHEUHBIX NeMEHMO8 PUSyp U UX Yebl, UCHOLb3YS POPMYIbl ONUHBL OKPYHCHOCHU U
ONUHBL OyeU OKPYIHCHOCMU, (hopMYIbl naowadei ueyp;

* pewiamsv 3a0ayu Ha OOKA3AMENLCMBO C UCNONb308AHUEM QOPMYL ONUHBL OKPYICHOCIU U ONUHBL OYeU
OKpYyIHCHOCMU, PopMmyn naowadell uzyp;

* pewams npakxmudeckue 3a0adi, C83aHHble C HAXOHCOCHUEM 2eOMEeMPUYECKUX 8eIUYUH (UCNONb3YSA NpU
HeobX00UMOCmU CNPABOYHUKU U MEeXHUYEeCKUe CPeOCmaa).

Buinycknux nonyuum 603modicHocms Hayuumscs:

* GLIYUCAAMb NIOWAOU Pu2yp, COCMABIEHHBIX U3 08YX UNU O0Jlee NPAMOY20IbHUKO8, NAPALIeN0SPAMMOS,
MpeyeoNbHUKO8, Kpyed U CeKmopda,

*  GbIYUCIAMbL  NAOWAOU — MHO20Y20JIbHUKO8,  UCNONb3YS  OMHOWEHUS. — PABHOBEIUKOCMU U
PABHOCOCMABIEHHOCMU

* NpUMeHsAMb alleedpaudecKull U MmpUeOHOMempuyecKull annapam u uoeu 08UNCeHUs. NPU peueHuu 3a0ay
Ha 8bIYUCTEHUE NIOUAOCL MHO20Y20IbHUKOS.

Koopounamut

Buinycknux nayuumesi:

* BBIYHCIIATE JUIMHY OTPE3Ka MO KOOPJMHATAM €r0 KOHI[OB; BRIYUCIIATH KOOPJAMHATHI CEPEANHBI OTPE3Ka;

* UCTIOJIH30BATh KOOPAWHATHBIA METOJI TS U3YYEHUS] CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Buinycknux nonyyum 603modicHocms:

* 0671a0emb KOOPOUHAMHBIM MeMOOOM PeueHUsl 3a0ay HA 8bIYUCTEHUS U OOKA3AMeNbCmed,

* npuobpecmu OnvIM UCHONL30BAHUL KOMNbIOMEPHLIX NPOSPAMM Ol AHAIU3A HACMHBIX CIyYdes
B3AUMHO20 PACHOJIONCEHUS. OKPYIHCHOCTELL U NPAMBLX,

* npuobpecmu Onvim GbINOJHEHUsT NPOeKmos Ha memy «lIlpumenenue KOOpOUHAMHO20 Memoda npu
PpeueHuU 3a0ay Ha 8bIYUCTIeHUs. U OOKA3AMENbCIEAY.




INTIAHUPYEMBIE PE3YJIbTATBI B OCBOEHUU IKOJIBHUKAMMU YV I10
3ABEPIIEHUHU OBYYEHUA

JIM4HOCTHBIE

CnennanbHo-npeavernbie YV /I

MetanpeameTHbie YY ]

PeryasiTuBHBIE

Ilo3naBaTebHBIE

KOMMyHlflKaTl/lBHble

-[OJIO)KHTEIBHOC OTHOLICHHE K
YPOKaM MaTeMaTUKN;

-yMeHHe HpU3HABATH
COOCTBEHHBIE OMINOKH;
-hopMHpOBaHHE  IEHHOCTHBIX
OpHEeHTalMi  (caMoperyJsius,
CTHMY/THPOBAHHE, JOCTIKCHHE
uap.);

-popmupoBanue
MAaTeMaTHICCKON
KOMIICTCHTHOCTI

B cdepe nmuHOCTHBIX yym y

BBITYCKHHKOB OyayT
c(hopMHPOBAaHbl  BHYTPCHHSSA
TO3ULIUS 00y4aromerocs,
aJIeKBaTHas MOTHBALHs
y4eOHoi JIeATeNbHOCTH,
BKJIFOYast y4yeOHbIe u
MO3HABATEIbHbIC MOTHBBI,
OpHEHTAlLlMSl HAa  MOpAJIbHBIC

HOPMBI U UX BBITIOJIHEHUC.

--BBITIOJTHATH apHdJMeT]/I‘lCCKI/IC

HEﬁCTBHH, coueTrasg YCTHBIE U

TIUCbMCHHBIC TIPUCMBI; HAXOAUTH

3HA4YCHUSA KOPHA HaTypEU'IBHof/‘I
CTCTICHHU, CTCTICHU C
palMoOHaAIBHBIM TI0Ka3aTeyieM,

UCIONB3Ysl TPH HEOOXOAUMOCTH
BBIYHCIHMTENIBHBIE  YCTPOICTBA;
MOJTb30BAThCS OLICHKOM u
NPUKUAKONH TP  NPAKTHYECKHX
pacyeTax;

--COCTaBIIATh OyKBEHHBIC
BBIpOKEHHS M (HOPMYNBI IO

YCIIOBUAM 3a/1a4; OCYIIECTBIATH B

BBIPAKCHHIX n bopmynax
YHUCIIOBBIC IOACTAaHOBKH u
BBIITOJIHATH COOTBETCTBYIOIIINE
BBIYHCIICHUS, OCYIICCTBIIATh

MOJICTAHOBKY OZHOTO BBIPAXKCHUS
B JPYyroe; BbIpaXkaTh U3 (Hopmyn
OJIHY

OCTaJIbHBIC;

HePEMEHHYIO gepes
--BBITIOJIHSITH OCHOBHBIC JCHCTBUS
CO  CTCNEHAMH  C  IEIBIMH
[OKA3aTeIsIMA, ¢ MHOTOYWICHAMH
U anreOpandecKuMH  JIpOOsIMH;
BBIIOJHATH TOXK/IECTBCHHBIC

npeoOpa3oBaHus  PALMOHAIBHBIX

BBIpaYKCHUIL;

--TIPUMEHATH cBoiicTBa
apu(pMETHICCKHX KBaJpaToB
KOpHeit JUISE BBIYHCIICHUS
3HaYCHUH W npeoOpazoBaHUH
YHCIIOBBIX BBIPaXKEHHIA,

COZIepKAIINX KBAaAPATHBIC KOPHHU;
--pemarb JUHEHHbIC, KBaJpaTHbIC
YpaBHEHHS M palMOHAIbHBIE
YPaBHEHHSI, CBOIAIIMECS K HUM,
JIBYX
ypaBHEHUI u

CHCTEMBI JIMHEIHBIX
HECIIOKHBIC
HEJTHHEHHBIC YpaBHCHHUS;

--penrath

TCKCTOBBIC 3aJlauu

EU'IFCGpaI/I‘IeCKI/IM METOJAOM,

MPOBOANTE  OTOOP  PELICHHIA,

UCXoas u3 (bopMyIHpOBKI
3a1a4H;

--OMPE/EISTh KOOPJUHATEl TOUYKH
IUIOCKOCTH, CTPOUTh TOYKH C
3aJaHHBIMH KOOPUHATAMH;
n300paXkaTb MHOXKECTBO PEIICHHIT
JIMHEIHOrO HEPaBCHCTBA;
--HAXOAUTH 3HAYCHHs (YHKINH,
3aaHHOl (opMyIoii, Tabiuuei,
rpadukoM TI0 €€ apryMeHry;
HAXOIUTh 3HAYCHHS apryMCEHTa
110 3HAYCHUIO ()YHKIHH, 32 JaHHOI
rpapuKoOM WM TabIHLICH;
--ONPE/EISTh CBONCTBA (DYHKIHI
rpaduky;
rpadHYecKUe IPEACTABICHHS TIPH

o €e NPUMCHATH

PCIICHUH  ypaBHEHMif, CHCTeM,
HEPaBEHCTB;
--ONUCHIBATh cBoiicTBa

U3yUEHHBIX (DYHKIMH, CTPOUTH UX

rpaduKy.

-OTCIIC)KHBATh LeIb y4eOHOH
JIeSITeIBHOCTH (C OMOpoii Ha
MapIIpyTHbIC JINCThI) U
BHEy4eOHOi1 (¢ omopoii Ha
Pa3BOPOTHI IPOCKTHON
JIeSITeIIBHOCTH);

-y4UTBIBATH OPUCHTHPBI, TAHHBIC
y4HUTeIeM, IPH OCBOCHUH HOBOTO
y4eGHOro MaTepuana;
-IIPOBEPATH PE3yIbTAThI
BBIYHCIICHH;

-aJICKBaTHO BOCTIPHHUMATh
YKa3aHWs Ha OLINOKH U
HCTIPABIIATH HailICHHbIC OIINOKN.
-OLICHUBATh COOCTBEHHBIC YCIIEXH
B BBIYHCITUTEIILHON
JIeSITeNIBHOCTH;

-IJIAHUPOBATH LIATH MO
yCTpaHeHHUIo PobenoB (3HaHHE
cocTaBa Yncen).

B cdepe peryasTUBHBIX yya
BBIIIYCKHHKH CMOTYT OBJIaJIeTh
BCEMH THIIaMU

yu.JiefCTB. HaNPABJICHHBIX Ha
OpraHU3aIHI0 CBOCH paboThl B
OV u BHE ero, BKJIIOYas
CIIOCOGHOCTD IPUHUMATD U
COXpaHATh y4eOHYIO LeNb U
3aj1ady, INIAHUPOBATH €€
peanu3aiuio, KOHTPOIUPOBATh 1
OLICHUBATH CBOU JCHUCTBHS,
BHOCHTH COOTBETCTBYIOII[HE
KOPPEKTHBBI M MX BBITIOJIHEHUE

--aHAITM3UPOBATh YCIOBUE 3a1aUH
(BBIAEITATD YHCITIOBBIC JAHHBIC H
1eJIb — YTO U3BECTHO, 4TO
TpebyeTcs HaluTh);

-COMOCTABIATh CXEMbI H YCIOBHS
TEKCTOBBIX 3a/1a4;

-yCTaHABIMBATh 3aKOHOMEPHOCTH
1 UCTOJIB30BaTh UX MPH
BBITIOJIHCHUH 3a/1aHHH;
-OCYIIECTBIISTh CHHTE3 YHCIOBOTO
BBIPAXKEHHSI, YCIIOBHS TEKCTOBOM
3a/1a4u (BOCCTAHOBJICHUE YCIOBHUS
0 PUCYHKY, CXeMe, KPaTKoH
3aIHCH);

-CpaBHMBATh U
KJIaCCU(ULIHPOBATH
n300paXKeHHBIE TIPEIMETHI U
reoMeTpudecKue GUryphl mo
3a/JaHHBIM KPUTEPHUSIM;
-MOHUMATh HH(OPMANHIO,
NPE/ICTaBICHHYIO B BUJIC TEKCTa,
CXEMBI, TaOHIBL.

-BUJICTH AHAJIOTHU U
HCHOJIB30BaTh UX MPH OCBOCHUH
TIPHEMOB BBIYHCIICHHI;
-KOHCTPYHPOBATh
reoMeTpuyecKue GUryphl u3
3aJIaHHBIX YacTeif; JocTpauBaTh
9acThb 10 3aJaHHO
TeOMETPHYECKON (GUrypsr;
MBICIICHHO JIJTHTh
TeOMEeTPHYECKYI0 GUTYpy Ha
YacTH;

-COMOCTAaBIATh HHPOPMALIHIO,
TIPEICTABICHHYIO B PA3HBIX
BHJIAX;

-BBIOMPATD 3a/laHHE U3
MPEI0KEHHBIX, OCHOBBIBAsICh HA
CBOMX MHTEpEcax.

B cdepe mosnaBarensHbx YVY]{
BBIITYCKHHUKH Hay4Jarcs
BOCIIPHHUMATh U AHAJIM3MPOBATH
COOOIICHNSI M BaXKHEHIIHE HX
KOMITOHEHTBI-TEKCTHI,
HCHOJIB30BATh 3HAKOBO-
CHMBOJIMYECKUE CPEJCTBA, B TOM
YHCIIe OBIAACBAIOT JCHCTBHEM
MOJICTIMPOBAHUS, a TaKxkKe
MIIPOKUM CIIEKTPOM JIOTHYECKHX
JNeHCTBUH W Omepanui, BKIOYas
obmiue mpreMbl pelieHus 3a1a4

--COTPYHUYATD C TOBAPHIAMH
TIPH BBITIOJTHCHNH 3a/1aHHI1:
yCTaHaBIIMBATh U COOMIONAT
0uep&MHOCTD ACHCTBUH,
CpaBHUBATh MOJIYYCHHBIC
PE3yNnbTaThl, BBICTYIIHBATh
mapTHepa, KOPPEKTHO COOOMIATh
TOBapHIy 00 omubKax;

-3a/1aBaTh BONPOCHI C IICJBIO
TIOIy9eHHs Hy>KHOMI
nHdopMmaruu;

-OpraHU30BbIBATh
B3aUMOIPOBEPKY BBITOITHEHHOI
paboTsr;

-BBICKa3bIBaTh CBOE MHEHHE TIPU
00CYKICHUH 3a1aHHsA

B cdepe KOMMYHHKATHBHBIX yyn
BBIINYCKHHKH TTPUOOPETYT yMEHUsI
YUHTBIBATH TO3ULHUIO
cobeceanuKa(mapTHEPCTBA),
OPraHU30BbIBATE M OCYIICCTBIIATH
COTPYAHHYECTBO H KOOMEPALHIO C

YUHATEIIEM n CBEPCTHUKAMHU,

aJIeKBaTHO ~ BOCIIPUHUMATh M
nepeaaBath uH(pOpMALHIO,
oToOpaxarhb TpeAMETHOE
cojiepKaHue u yCIIOBHS
JIeSITEIBHOCTH B COOOLICHHSX,
BaKHEHIIMMHU KOMIOHEHTaMH
KOTOPBIX  SIBJIAIOTCS  TEKCThI
3alaHui.



2. COAEP)KAHUME KYPCA
Apudpmernka

Hartypaabnbie unciaa. CreneHb ¢ HaTypalbHBIM IIOKA3aTEIEM.

Pannonanbuble ynciaa. Moayns (aOconmtoTHast BenuuuHa) unciaa. CpaBHEHHE pallMOHANBHBIX YHCEN.
Apudmerndeckue AEHCTBHS € palUOHANBHBIMU uYuciaaMu. CTeneHb ¢ IeNbIM IOKa3aTeseM.
UucnoBble BBIpOXECHHS, TOPSJAOK JCHCTBUH B HHUX, HCIOJIB30BAaHUE CKOOOK. 3aKOHBI
apu(MeTHYECKUX JICHCTBUI: TepeMeCTHTEIbHBIIN, COUeTaTENbHBIN, pacpeaeTuTeIbHBIN.

HeiictBuTenbHble ynuciaa. KBaaparnublii kopenb u3 umciaa. Kopenb tperbeit crenenu. [lowamue o

KOpHe n-ou cmenenu u3 yucia. JleWicTBUTENbHBIE 4YMCIa Kak OECKOHEUHbIE AECATHYHBIC IPOOH.

CpaBHEHHE JEUCTBUTENBHBIX YHCEN, apuPMETHYECKUe [EWCTBHS HaJA HHUMH. OTambl pa3BUTHUS

npeacTaBIeHui o yucie. M3mepenus, npuOnmxeHus, olueHKH. PazMepbl 0ObEeKTOB OKPY)KAIOILIET0 HAac

Mupa (OT 3JE€MEHTAPHBIX YacTUll 10 BceneHHo), ATUTENbHOCTh MPOIIECCOB B OKPYXKAIOIIEM HAc MHUPE.

[IpencraBnenne 3aBUCUMOCTH MEXKy BETMUYMHAMH B BHJe (Gopmyil. BriaeneHrne MHOXKUTENS — CTETIEHU

JIECSITU B 3aIMCH YHCIIA.

Anzeopa

Anzeopauueckue opoou. Apugpmemuueckue onepauuu nao anzedpaudeckumu Opoodamu. bykeennvie
guipadiceHusi (svipasicenusi ¢ nepemenHvimu). Hucnosoe 3HaueHue OYKBEHHO20 BbIPANCEHUS.
Jonycmumele 3HaueHus nepemeHHulX, 6X00AWUX 8 ancedOpaudeckue evipaxcenus. Iloocmanoexa
gulpadiceHull  emecmo  nepemenuvix. Pasencmeo  Oykeennvix  vipadiceHuu.  Toacoecmaso,
dokazamenbcmeo modicoecms. Ilpeobpazosanus evipasiceHui.

Ceoticmea cmeneneii ¢ yenvim noxazamenem. Munoeounenvi. Cinoodicenue, vluumanue, YMHONCEHUE
MHO204NeH08. DOPMYIbL COKPAUEHHO20 YMHONMCEHUS: K8AOPAM CYMMbL U K8AOpam pasHocmu, Kyo
CyMMBI B KyO paszHocTu. Dopmyna paznocmu keadpamosg, GopMyna CyMMbl KyOOB W Pa3HOCTH
KyOOB. Pasnooicenue mnozounena Ha muoxcumenu. Keaopamuulii mpexuien. Boinenenue mMoJIHOTO
KBaJipaTa B KBaJPAaTHOM TpexwieHe. Teopema Buema. Paznosicenue keadpamuozo mpexuiena Ha
JuHetiHble MHodxcumenu. Muoeounenvl ¢ oonou nepemenunou. Cmenenv MmHo2ouneHa. Kopemnw
MHO20YJIeHA.

Anrebpandeckas n1po0b. Cokpamienue apodei. JlecTBus ¢ anredpandecKuMu Ipo0sMu.
ParmonanbHble BhIpaXeHUsI M UX npeoOpazoBanus. CBOICTBAa KBagpaTHBIX KOPHEW M MX MPUMEHEHHE B
BBIYUCIICHUSX.

Ypasnenus u nepasencmea. Ypasuenue c oonoii nepemennou. Kopenw ypaenenus. Jlunetinoe ypagnenue.
Keaopamnoe ypasnenue: copmyna xopmuei xeaopamnozo ypasHenus, Pewenue payuonanvuvix
ypasnenuu. Ilpumepvl pewienuss ypagHeHUll GblCUIUX CMeEneHel, Memoobl 3aMeHbl NepeMeHHOU,
PA3NOACEHUSI HA MHOMNCUMEU.

VYpaBHEHHE C IByMs IEPEMEHHBIMU; PELICHUE YPABHEHUS C IByMs nepeMeHHbIMU. CHcTeMa ypaBHEHHI;
pemieHne cucreMpl. Cuctema JABYX JIMHEHHBIX YpaBHEHUH C JBYMSI II€PEMEHHBIMHU; pEIICHUE
MOJICTAHOBKOM U aireOpandyeckuM CIOXKEHHEeM. YPaBHEHHE C HECKOJIbKUMHU NepeMeHHbIMU. [Ipumepnl
pelIeHUs HETUHENHBIX cucTeM. [Ipumepsl pelieHus ypaBHEHU B LENbIX YACIIAX.

HepaBenctBo ¢ onHoil nepemeHHOW. Pemenue HepaBeHcTBa. JIMHEWHBIE HEpAaBEHCTBA C  OJHOM
NepeMeHHONH M uX cucteMbl. KBaapaTtHble HepaBeHCTBa. [Ipumepwvl peuieHusi OpoOHO-TUHEUHbIX
HepaseHcma.

YucaoBble HEPAaBEHCTBA U MX CBOWCTBA. J0Ka3amenbCmeo 4uciosulx U aneeopauyeckux HepageHcms.
Ilepexox ot ciaoBecHOi (POPMYJUPOBKU COOTHOIICHUI MeEXKIAY BeJUYUHAMHU ajredOpanmyveckoi.
PemeHne TekCTOBBIX 32124 ajJredpanyeckKuM crocooom.

YucJioBble MocjeA0BaTeIbHOCTH. [IoHATHE NOCHE0BaTENbHOCTUH. ApudMeTHYECKast U TeOMETpHUECKas
nporpeccun. @opmynbl 00mIero uieHa apu(MeTHUecKOM M TeOMETPHUYECKOW IMPOTPECcCHil, CyMMBbI
MEPBBIX HECKOJIBKUX YJICHOB apU(PMETHIECKON U T€OMETPUIECKON MPOTPECCHIA.

Yucaosble ¢ynkuum. I[lonstue ¢ynkuuu. O6nacte onpexnenenus ¢yHkiuu. CrocoObl 3agaHus
¢dbyakuun. 'paduk dyHKIINMA, BO3pacTaHue U yObIBaHWE (DYHKIIUU, HANOOJIbIIIEE U HAUMEHbBIIICEe 3HAYCHUS
byHKIMH, HYTU GYHKINU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA. UTeHue rpadukoB GyHKINH.

@OyHKINK, ONKCHIBAIOUNIME MPSIMYI0 M OOpaTHYIO IPOMOPLUOHAIBHYIO 3aBUCHMOCTH, HMX Tpaduku.
Jluneiinas ¢yHkuus, ee rpaduk, reoMeTpudeckuii cMbeica ko3dduuuentos. I'nnepborna. Kpanparuunas



¢bynkuus, ee rpaduk, nmapadbona. KoopauHatsl BepmuHbl mapaboiibl, ock cuMMeTpuu. CmenenHvle
@yuKyuu ¢ HamypanrbHeiM nokasamenem, ux epaguxu. I'padpukn GyHKIUI: KOPEHb KBaJAPATHBIN, KOPEHb
KyOndeckuii, Moaynb. Micnionbp3oBanue rpagukoB GyHKINN AT peIIeHus] ypaBHEHUH U CHCTEM.
[Tpumeps! rpadudeckux 3aBHCHUMOCTEH, OTPAXKAIOLIMX pealbHBIC MPOLIECCHL: KoeOaHue, moKa3aTeIbHbIN
POCT; uuci06bie QyHKYUlU, ONUCHLIBAIOUUE IMU NHPOYECCHL.

[TapannensHbIi IEpeHOC TPaQUKOB BIOJH OCEH KOOPIAUHAT U CUMMEMPUs OMHOCUMETbHO OCELL.

Koopaunarel. M300paxenne ynucesn TOUKaMU KOOPIMHATHOM MpsiMoil. ['eoMeTpuyecKuii CMBICT MOJTYIs
qyuciaa. YUMcIOBblE NMPOMEXYTKH: HUHTEPBAN, OTPE30K, JIyd. Popmynra paccmosHus mMedxtcoy moyKamu
KOOPOUHAMHOU NPAMOU.
JlexkapTOBbI KOOPAMHATHI HAa IUIOCKOCTH; KOOpAUHATHI TOUuKH. KoopauHaTel cepennnbl otpeska. @opmyna
pacCTOSIHUSL MEXAY IBYMs TOYKaMH IUIOCKOCTH. YpaBHEHHE NMPSMOHU, YIIOBOM KO3(PPUIMEHT IpsSMOid,
yCIIOBHE NMAPAJUIETbHOCTH NPSIMBIX. Y paBHEHHE OKPYKHOCTH C LIEHTPOM B Hayaje KOOPJIUHAT U & 000U
3a0aHHOU MouKe.
I'papuueckass uHTEpHIpeTalusl YpaBHEHUI ¢ JABYMsS NMEPEMEHHBIMH M MX CHUCTEM, HEPABEHCTB C JBYMs
IIEPEMEHHBIMU U UX CUCTEM.

I'eomeTpust

HavaabHble NOHATHSA U TEOpPEMbI Tr€eOMETPUH.

BO3HHKHOBEHHE T€OMETPHUH U3 NIPAKTUKH.

I'eomerpuueckue purypsl u Tena. PaBeHCTBO B TeOMETPHH.

Touka, psiMasi ¥ MIOCKOCTb.

ITonsiTHE O TEOMETPUYECKOM MECTE TOYEK.

Paccrosinue. Otpe3ok, yd. Jlomanas.

VYron. Ipsamoii yron. Octpele U Tynble yriibl. BepTukanbHbele U CMEXHBIE yIiibl. buccekTpuca yria u ee
CBOMCTBA.

[TapamtenpHble M mepecekarolmuecs npsmble.  [lepneHAUKYISIpHOCTE  OpsMBIX. Teopembl O
MapAJUIEIBHOCTH M NEPIEHIUKYIAPHOCTH NPAMBIX. CBOMCTBO CEPEAMHHOIO NMEPIEHANKYISPA K OTPE3KY.
[lepneHuKynsIp U HAKJIOHHAA K IpsiMON. MHOTroyroibHUKU. OKpY>KHOCTb M KPYT.

TpeyrosabHuk. [IpsMoyroapHble, OCTPOYTOIbHBIE, U TYNOYTOJIBHBIE TPEYTOJbHUKHU. BricoTa, MennaHa,
OuccekTpuca, cpenHss JHMHUSA TPEyrojbHUKA. PaBHOOEIpEeHHBIE W PABHOCTOPOHHHE TPEYrOJbHUKU;
CBOMCTBA U MPHU3HAKU PABHOOEAPEHHOTO TPEYTrOJIbHUKA.

IIpusHaku paBeHCTBa TpeyrojbHUKOB. HepaBeHCTBO TpeyronpHuka. Cymma YIJIOB TpPEYroJIbHHKA.
Bremnue yriel TpeyrojabHHUKa. 3aBUCUMOCTh MEXK]1y BEJIMYMHAM CTOPOH U YIJIOB TPEYTOJIbHHKA.

Teopema @aneca. Ilomobue TpeyronbHUKOB; Kod3(pduument mnomodus. IlpusHaku mnomoOus
TPEYrOJIbHUKOB.

Teopema IIudaropa. [IpusHaku paBeHCTBA MPSAMOYTOJIBHBIX TPEYTONIbHUKOB. CHHYC, KOCUHYC, TaHTEHC,
KOTaHT€HC OCTPOTO yIJia MPSIMOYTOJILHOTO TpeyrojbHUKa U yriaoB oT 0° o 180°; npuBeaeHne K OCTpOMY
yray. PemnieHwe NpsMOYTOJNBHBIX TPEYrojdbHUKOB. (OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO.
@opMyIibl, CBS3BIBAIOIINE CUHYC, KOCMHYC, TAHT'€HC, KOTAaHI'€HC OJHOrO0 M TOro e yria. Teopema
KOCHMHYCOB M TEOPEMA CUHYCOB; IPUMEPHI UX PUMEHEHUS JIs1 BBIUMCIIEHUS 3JIEMEHTOB TPEYrOJIbHUKA.
3ameuaTeNbHbIE TOUYKUA TPEYTOJbHUKA: TOUKHU MEPECEUCHUS CEPETUHHBIX MEPIEHIUKYISIPOB, OUCCEKTPUC,
MeaHaH.

YerpipexyroiabHuk. [lapanienorpamMm, ero cBoiicTBa u npusHaku. [IpsaMoyronbHHK, KBajgpaT, poM0O, X
CBOMWCTBA U MpU3HAKU. Tpanenus, cpeiHsis JIUHUS Tparelunuu; paBHOOEIPEHHAs TPaeIHs.

MHoroyrojbHuKkH. Boinykible MHOTOyronbHUkH. CymMma yIJOB BBIITYKJIOIO MHOTOYTOJIbHHKA.
Bnucanubie u onucanHble MHOTOYTOJIbHUKU. [IpaBUTbHBIE MHOTOYTOJIbHUKH.

OxpyxHocts u Kpyr. llentp, pagmyc, amamertp. [yra, xopma. Cekrtop, cermeHT. lleHTpasibHBIN,
BIHMCAHHBIM Yroj; BeIMYMHA BIHCAHHOTO yria. B3anMmHoe pacnosioxkeHue npsiMoil U OKPY>KHOCTH, 08YX
okpyacnocmeti. KacaTenbHas W ceKkyllas K OKPYXXHOCTH, PaBEHCTBO KacaTelIbHBIX, IPOBEICHHBIX W3
OJIHOM TOUKH. Mempuueckue cOOMHOWEHUS @ OKPYIHCHOCMU: CBOUCMEA CEKYUWUX, KACAMETbHBIX, XOPO.

OKpy>KHOCTb, BIIMCAHHAS B TPEYTOJbHUK, U OKPYKHOCTh, OITUCAHHAsI OKOJIO TpEyroJibHUKa. Brincanueie
U ONHCAaHHBIE YETBIPEXYTOJIBHUKHU. Bnucannvie U  ONUCAHHBIE — OKPYICHOCMU — NPABUTLHOZ0
MHO20)20/IbHUKA.



HN3mepenue reoMeTpuyecKuX BeJUYUH. /[nmuHa orpeska. JyIMHa TOMaHOW, IEPUMETP MHOTOYTIOJIBHUKA.

Paccrositnue ot Touku 10 mpsMoi. PaccTositHue Mexay napauiebHBIMUA NPAMBIMH. J[JIMHA OKPYKHOCTH,
4YUCIIO T; AJIMHA Oyru. BemnuuHa yria. I'pagycHas mMepa yriia, COOTBETCTBHE MEXKAY BEIWYUMHOM yIia U
JUITMHOM TyTH OKPY>KHOCTH.

[TonsaTHe 0 TIIOMAAN TUIOCKHUX (GUTyp. PaBHOCOCTaBIEHHBIE U PABHOBEIUKHE (PUTYPHI.

[Tnomane mnpsmoyroiapHuka. I[lnomans mapamienorpaMma, TPEYroJdbHUKA W Tpamenuud (OCHOBHBIC
(dbopMmyib). DoOpMyITBI, BEIPpaXAIONIME TUIONIAs TPEYTOJIbHUKA: Yepe3 ABE CTOPOHBI U YTOJI MEXKy HUMH,
yepesz nepumemp u paouyc 6nuUcamHol okpyxcrocmu, gopmyna I'epona. Ilnowaosv wemvipexyeonvHuxa.
[Inomane kpyra U miomaas CeKTopa.

CBs13b MEXY TUIOIIAISIMU TTOT00HBIX (DUTYP.

Dnemenmul 102uKU, KOMOUHAMOPUKU,
CIamucmuKu u meopuu 6eposmHuocmeil

Hoka3zareabcrBo. OrmpeseneHusi, J10Ka3aTeNbCTBA, AaKCUOMbI UM TEOPEMBI,  CIEICTBHUA.
Heobxooumvle u oocmamounvie ycnosus. Kontprnpumep. JlokazareascTBo oT mpoTuBHOTO. [Ipsimas
U 00paTHAast TEOPEMBI.

Ilonamue 06 axcuomamuke U AKCUOMAMUYUECKOM Nocmpoenuu 2eomempuu. Ilameiii nocmynam
D6KAUOA U €20 UCTOPUSL.

MHoskecTBa M KOMOMHATOpMKA. Muooicecmeo. Dnemenm MHOMCECMBA, HNOOMHONCECMBO.
Obvedunenue u nepeceyerue MHodxcecms. [Juazpammol Jilnepa.
[Tpumeps! penieHnss KOMOMHATOPHBIX 3aja4: Mepe0op BApUaHTOB, TPABUIIO0 YMHOKECHHS.

CrarucTuyeckue aaHHble. [IpenctaBieHue MaHHBIX B BHAEC TaONUI, IuarpamMm, IpaguKoB.
Cpennue pe3ynabTaToB U3MepeHU. [IoHsATHE O CTaTHCTUYECKOM BBIBOJE HA OCHOBE BBIOOPKH.
[Tonatue u mpuMepsI CIyYaHBIX COOBITHIA.

BepositHocTb. YacToTa COOBITHS, BEPOSTHOCTb. PaBHOBO3MOXKHBIE COOBITHUS M TOJCUET HUX
BeposTHOCTH. [IpencraBieHue 0 reoMeTpu4ecKoi BEPOATHOCTH.

[Iporpamma 371€KTUBHOTO Kypca COAEPKHUT TPU MOIYJIS:
«Anzeopa» (1 u 2 wacmu), «I'eomempusay(lu 2 wacmu), «Peanvnas mamemamuxay.

B monyie «Adaredpa» oTpa0aThIBAlOTCS HABBIKM PEIICHUS anreOpandecKux 3aTaHui
1 gactu KM OI'D. DTo 3amaHus ¢ BHIOOPOM OJHOTO OTBETa M3 YETHIPEX MPEJIOKEHHBIX
BapHaHTOB, C KpaTKUM OTBETOM M Ha COOTHECEHHUE, C 3allMChi0 pemeHus. B stom Onoke
NpOBEPSIETCS]  BJAJCHHE OCHOBHBIMU  QITOPUTMaMH, 3HAaHME M  TOHHUMAHHE KIHOYEBBIX
JJIEMEHTOB COJAepkKaHMs (MaTeMaTUYeCKUX MOHSTUHA, HMX CBOWCTB, IPHUEMOB pEIICHUs 3ajad U
np.), yYMEHUE TI0JIb30BaThCA MATEMATUYECKOW 3aluChio, MPUMEHATh 3HAHUA K PEIICHUIO
MaTeMaTUYeCKUX 3a/ay, He CBOJSLIMECS K MPSIMOMY NPUMEHEHHUIO alropuTMma.
3ajganus 2 YacTU HamNpaBJICHbl HAa NPOBEPKY BIAJEHUS MaTEpPHaJIOM Ha MOBBIIIEHHOM
ypoBHe. VX Ha3zHaueHue — AudepeHIrpoBaTh XOPOIIO YCIEBAOIINUX IKOJIHLHUKOB MO YPOBHAM
MOJATOTOBKH, BBISIBUTH HaWOOlIee TIOATOTOBIIEHHYI) YacTh BBIMYCKHHKOB, COCTaBIISIONIYIO
MOTEHLHATbHBIA KOHTUHTEHT MPOQUIBHBIX KJIACCOB. DTH YacTHU COAepkaT 3aJaHus MOBBILICHHOTO
YPOBHSI CIIO)KHOCTH, KOTOpBIE HAIpaBJ€Hbl Ha MPOBEPKY TaKUX KAaueCTB MaTeMaTH4YeCKOM
MOJTOTOBKU BBITYCKHUKOB, KaK:
- YBEpEHHOE BIiaJieHUuEe (POpPMATbHO-ONEPATUBHBIM aNreOpandecKuM anmnaparom;
- YMEHHE pEeUIUTh IUIAHUMETPUUYECKYIO 3ajady, HIpPUMEHSS pa3jNdHble TEOPETUYECKUE
3HaHUS Kypca r€OMETPUH;
- YMEHHE pEelINTh KOMIUIEKCHYIO 3aJady, BKIIIOYAIONIYyI0 B ceOs 3HAHUA U3 Pa3HBIX TEM
Kypca;
- YMEHHE MaTeMaTHYeCKd TPaMOTHO M SICHO 3alMcarh pelleHHue, MPHUBOAS MpPH 3TOM
HE0OXO0TUMBIC TTOSICHEHHSI U 000CHOBAHUS,
- BJIaJIeHUE IIUPOKUM CIIEKTPOM IIPUEMOB U CIIOCOOOB pacCykICHUH.




Mopnyas «I'eomerpusi» conepxxut reomerpuueckue 3agaun 1 gactu KM OI'D. B atom
0JI0KE TOBTOPSIIOTCS OCHOBHBIE T'€OMETPUUYECKHE CBEJEHMS, U OTpadaThIBACTCsS HABBIK PELICHUS
FEOMETPUUECKUX 3a7au.
3ajaHMs YacTU 2 HAmpaBleHbl Ha IPOBEPKY YMEHHs pelaTh IUIAHUMETPUYECKYIO 3ajady,

IIPUMEHsSs Pa3iIu4Hble TEOPETUYECKUE 3HAHMS Kypca TIE€OMETPUH;

YMCHUS MATCMAaTUYCCKU

TpaMOTHO M SCHO 3allMChIBATH PEIICHHUEC, IIPUBOJAA IIPU 3TOM HCO6XO,I[I/IMBIC IOSICHEHUA H

000CHOBaHMUS; BJIa/IEeHHE IIMPOKUM CHEKTPOM IIPUEMOB U CIIOCOOOB PaCCyKICHUM.

Mopnyabs «PeanbHasi matematuka» coaepxur 3agaud 1 yactu KM OI'D. IIpaxtuko-
3aJJaHUd  MOJUYEPKUBAIOT BAXXKHOCTh OCBOGHHSA TaKUX MaTeMaTHYECKUX
KOMITETEHIINH, KaK YMEHHUE IPUMEHATH 33JaHUs B IPAKTHUECKOM KHU3HHU U B CMEXKHBIX 0071aCTAX.

OpUEHTUPOBAHHBIE

3. TemaTuueckoe INIAHUPOBAHHUE ¢ YKA3AaHUEM KOJIHNIECTBA YaCOB,

OTBOJAMMBIX Ha OCBO€HHE KAKI0H TEMBI.

Ne
Ne 1i/m1 | 3aHATHS B Tema 3angaTus
Teme Kon-Bo yacos
Auaredpanyeckue 3aganusi 6a308oro yposHs (14 yacon)
Yucna u eviuucnenusn (1 uac)
1 1 JleiicTBUS ¢ OOBIKHOBEHHBIMH M JIECATHYHBIMU JAPOOSMHU. 1

Cranpaptbiil Bug uncna. CTeneHu.

Yucnoswvie nepasencmea, Koopounamnasa npamas. (2 uaca)

1

| UYucna Ha KoopauHaTHOU npsiMoii. CpaBHEHHE YHCEIL.




No

Ne m/m | 3amaTUS B Tema 3anaTus
TeMe Kon-Bo vacos
3 2 IIpencraBneHue pemeHnii HEPABEHCTB U UX CUCTEM Ha 1
KOOPJMHATHOUN MPSIMOM.
Anzedpauueckue evipasrxcenus (2 uaca)
4 1 MHorouneHsl. Anredpandeckue 1poou 1
5 2 JlonmycTrMBble 3HaUYEHUs IEPEMEHHOM. 1
Ypaenenusn, cucmemot ypasnenuii (2uaca)
6 1 JIuHeliHble, KBalpaTHBIC, pAallMOHAJILHBIC YPAaBHEHUS. 1
7 2 CucreMbl ypaBHEHHUH. . 1
Hepasencmea, cucmemul nepaserncme (2 uaca)
8 1 JluneliHble, KBaJpaTHbIC, pallMOHAIbHBIE HEPABEHCTRBA. 1
9 2 CucreMbl HEpAaBEHCTB.. 1
I'pagpuku pynkyuii (2 yaca)
10 1 Urenue rpaduxoB GyHKIIHHA. 1
11 2 Pactsxenus u ciBUrH. 1
Iocneoosamenvnocmu (2 uaca)
12 1 YucoBbIe IOCIEN0BATEILHOCTH. 1
13 2 [Iporpeccun. 1
Cmamucmuka, eéepoamnocmu (2 uaca)
14 1 Knaccuueckast BEpOSATHOCTH 1
15 2 CratncTrka, TEOPEMBI O BEPOSITHOCTHBIX COOBITHSIX. 1
I'eomeTpuueckue 3a1aun 6a30B0ro ypoBHs (8 4yacoB)
Tpeyzonvnuku, uemuplpéxy201bHUKU, MHO20Y20IbHUKU U UX I/1emenmbl (2 uaca)
16 1 TpeyrojabHUK. 1
17 2 [Tapannenorpamm, pom0O, Tpaneuus 1
Okpysrcnocme, Kpye u ux 3n1emenmst (3 uaca)
18 1 IlenTpanpHble 1 BlIMcaHHbIE yIiibl. KacarenpHas, xopaa, 1
CeKyIlas, paguyc.
19 2 Bnucannas 1 onucaHHast OKPYKHOCTH 1
Inowaou gpuzyp. @uzypwt na keadpamnou peuwiémxe (3 uaca)
20 1 TpeyronbHUK. YeTbIpeXyroJIbHUKN. 1
21 2 Kpyr u ero vactu. 1
22 3 VYrabl. PaccTosiHME OT TOYKH 10 TPSMOI. 1
Ananusz ceomempuyeckux evickazviganuii (1 uac)
23 1 | AHanu3 TeOMeTpHUYECKHX BHICKA3bIBAHMIA 1
IIpakTHKO-OpHEeHTHPOBAHHBIE 3a1a4H (6 YacoB)
24 1 3agaun ipo popMaTkl JIUCTOB. 3a/1a4H O IHUHAX. 1
25 2 3agaud 0 JaYHOM y4acTKe. 1
26 3 3a/ia4M O TIaHE MECTHOCTH. 1
27 4 3agayn mpo KBAPTHUPY. 3a7a4yl O TEIUIUIIC. 1
28 5 3amaun 0 MOOWJIBHOM HHTEPHETE U TapHde. 1
3aoanusn noevlUeHH020 YPOBHA coxcHocmu (6 uacos)
29 1 AnrebpanuecKue BHIPAKEHHS, yPABHEHHUS, HEPABEHCTBA M UX 1
CUCTEMBbI
30-31 2-3 TexkcToBbIe 33124 2
32 4 DyHKIIUU ¥ WX CBOMCTBA. ['paduku GyHKIIMIMA 1
33 5 ['eomeTpuyeckas 3ajaua Ha BHIYUCIICHUE 1




No

Ne /11 | 3aHATHS B Tema 3angaTHA
TeMe Komn-Bo yacoB
34 6 ['eomeTpuueckast 3aja4a Ha I0Ka3aTEIbCTBO 1




	2. СОДЕРЖАНИЕ КУРСА

	Арифметика 

	Натуральные числа.  Степень с натуральным показателем. 

	Рациональные числа. Модуль (абсолютная величина) числа. Сравнение рациональных чисел. Арифметические действия с рационалными числами. Степень с целым показателем. Числовые выражения, порядок действий в них, использование скобок. Законы арифметических действий: переместительный, сочетательный, распределительный.

	Алгебра

	Алгебраические дроби. Арифметические операции над алгебраическими дробями. Буквенные выражения (выражения с переменными) Числовое значение буквенного выражения. Допустимые значения переменных, входящих в алгебраические выражения. Подстановка выражений вместо переменных. Равенство буквенных выражений. Тождество, доказательство тождеств. Преобразования выражений.

	Свойства степеней с целым показателем. Многочлены. Сложение, вычитание, умножение многочленов. Формулы сокращенного умноения: квадрат суммы и квадрат разности, куб суммы и куб разности. Формула разности квадратов, формула суммы кубов и разности кубов. Разложение многочлена на множители. Квадратный трехчлен. Выделение полного квадрата в квадратном трехчлене. Теорема Виета. Разложение квадратного трехчлена на линейные множители. Многочлены с одной переменной. Степень многочлена. Корень многочлена. 

	Уравнения и неравенства. Уравнение с одной переменной. Корень уравнения. Линейное уравнение. Квадратное уравнение: формуа корней квадратного уравнения, Решение рациональных уравнений. Примеры решения уравнений высших степеней; методы замены переменной, разложения на множители. 

	Элементы логики, комбинаторики,�статистики и теории вероятностей
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