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INOACHUTEJIBHAS 3AIIMCKA

ApantupoBaHHas paboyas mporpamma ydeOHoro mnpeaMera «MartemaTtuka» Ha ypOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUs 00YYAIOMUXCS C 3aJePyKKON TICUXUYECKOTO pa3BUTHS (Jasiee —
3I1P) coctaBnena Ha ocHOBe TpeOoBaHU K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTebHON
nporpammbl  OOO, npenctaBieHHbIXx B DenepalbHOM TOCYAAPCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOI'O 00IIEro 00pa3oBaHMs, a TAKKE OPUEHTUPOBAHA Ha IIEJIEBbIE IPUOPUTETHI,
chopmynupoBaHHbIe B DeiepaibHON porpaMMe BOCITUTAHUSI.

Y4eOublii mpenmer «MareMaTuka» BXOOUT B MpeAMETHYI0 o6nacth «MaremaTuka u
uHpopmatukay. OH CHOCOOCTBYET pAa3BUTHUIO BBIYHCIUTEIBHOW KYJABTYphl M JIOTHYECKOTO
MBIIUICHHUSI, (OPMHPOBAHUIO YMEHHS TOJB30BATHCS AITOPUTMAMH, a TAKXKE IMPHOOPETCHUIO
MPaKTUYECKUX HABBIKOB, HEOOXOAMMBIX B TIOBCETHEBHOW >KM3HM oOydwarommuxcs ¢ 3I1P.
VY4eOHbIN MpeaIMeT pa3BUBACT MBIIUICHUE, IPOCTPAHCTBEHHOE BOOOpaKeHUE, (PYHKIIMOHAIBHYIO
IPaMOTHOCTb, YMEHHS BOCIPUHUMATh W KPUTHYECKH aAHAJIU3UPOBATh WH(OPMAIHIO,
IPE/ICTaBICHHYIO B Pa3IMUHBIX (hopMax.

OOyueHue maremaTHke AaéT BO3MOKHOCTH pa3BuBaTh y oOyuatoumxcs c¢ 3[IP Tounyto,
paloHaNbHYI0 1 HHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh HaubOoJiee MOIXOASAIINE S3bIKOBBIC,
CHUMBOJIMYECKHE, TpadUyecKue CpeacTBa JUISl BBIPAKEHHS CYXKJIEHUH U HAISIAHOTO UX
MpeACTaBICHUSI.

Heo6xonuMbIM KOMITOHEHTOM 0011l KyJIbTyphbl B COBPEMEHHOM TOJKOBAHUH SIBIISIETCS 001IIee
3HAKOMCTBO C METOJaMU TMO3HAHMS JEeHCTBUTEILHOCTH, NMPEACTABIECHUE O MpeAMETe U METOoAaxX
MaTeMaTHK{, X OTIMYMNA OT METOAOB JPYTMX E€CTECTBEHHBIX M TYMaHUTApHBIX HayK, 00
0COOEHHOCTSIX NMPUMEHEHUSI MAaTEeMAaTUKU NIl PEIICHUs HayYHBIX M NPUKIAIHBIX 3a7ad. Takum
o0pa3oM, MaTeMaTHIeCKOe 00pa30BaHNE BHOCUT CBOW BKJIaJ B (popMUpOBaHHUE OOIIEH KYIBTYPbI
YeJIOBEKA.

N3yuenne wmareMaTuku TaK)Ke€ CIHOCOOCTBYET JCTETUYECKOMY BOCHUTAHHMIO YEJIOBEKa,
NOHMMAHHUIO KpPacoThl M  U3ALIECTBA MaTeMAaTUYECKHUX  PACCyXJIEHHH, BOCHPUATHUIO
reOMEeTpUIECKUX (POpM, YCBOCHHUIO UAEU CUMMETPUH.

[Iporpamma oTpaxkaeT coaepkaHue oOydeHHs mpeaMeTy «MaTeMaTHKa» C y4eTOM OCOOBIX
obOpasoBarenbHbIX MoTpeOHOCTEH oOyuarommxcs ¢ 3[IP. OBmameHune ydeOHBIM TpEeaMETOM
«MartemaTiKa» TPEACTABIAET OINPEACIECHHYI0 CIOXKHOCTh i ywammxcs c 3I[IP. VY
obyuatonuxcsi ¢ 3[1P Hambosee BbIpaK€HBI OTCTaBaHUS B PA3BUTUU CIOBECHO-JIOTHYECKUX
¢bopM MBIIIICHUS, TOITOMY aOCTPaKTHBIE W OTBJICYEHHBIE KATETOPUHM MM TPYIHOAOCTYIHBL B
TOXKE€ BpeMsl TpPH CHEIHAIBHOM OOyYeHHWH OO0YyYaroluecs MOTYT BBIMONHATH 3aJaHUS IO
anroputMy. OHM BOCHPUMMYHUBBI K IIOMOIIM, MOTYT BBIOJIHUTH IEPEHOC HAa aHAJIOTUYHOE
3aJJaHUE YCBOEGHHOTO crocoba pemieHus. CHUKEHHE Pa3BUTUS MBICIUTENBHBIX ONEpanuil u
3aMeJUICHHOE CTAaHOBJICHHE JIOTUYECKUX ACUCTBUN NMPUBOAAT K HEJOCTATOYHONW OCMBICJIEHH OCTH
COBEpIIAEMBIX YYEOHBIX ACUCTBUI. Y OOyYaromMXcs 3aTPyJHEHBI CYETHBIC BBIYMCIICHHS,
IPOU3BOAMMBIE B yMe. B MHCBMEHHBIX BBIYHUCICHHUSX OHU MOTYT IMPOIYCKAaTh OJUH U3
MPOMEXKYTOUHBIX maros. [Ipu paboTe ¢ YMCIOBBIMU BBIPAKEHUSMH, BEIUMCIICHUEM MX 3HAYCHUS
MOTYT HE YACp)KHBATh NPABWIBHBIA TOPSAOK neiictBuil. Ilpu ynpomenun, nmpeoOpazoBaHun
BbIpaxkeHUM yvammecs ¢ 3[IP He MOryr caMOCTOSITEIbHO TMPUHATH PEIICHUE O
MOCJIeI0BATENIbHOCTU BBIMOJHEHUS 1eUcTBUI. KOHKPETHOCTh MBILUIEHUS! OCIIOXKHSET YCBOCHUS
HaBblKa pEIICHHUsS YPaBHEHUN, HEpPABEHCTB, CHUCTEMbl YypaBHEHMU. M MamomocTymHo
COBEpIIEHNE 00PaTUMBIX OIEpaIMid.

Huskuii ypoBeHb pa3BUTHS JIOTUYECKUX OIEpaluii, HeIocTaToyHas 0000IIEHHOCTh
MBIIUICHUS 3aTPYAHSIOT U3ydeHue TeMbl «DyHKIuMu»: mpu omnpeneseHuu (PyHKIMOHATHHOU
3aBUCHUMOCTH, TIpM ONUCAaHUU TpadHUuecKol CHUTyalldd, HCIONb3yd TI'€OMETPUUYECKUII,
anreOpanueckuii, (yHKIIMOHANBHBIA s3bIKA. Hepenko ydarmuecss He BHUIAT Pa3HUIBI MEXKIY
00J1aCThIO OTpeieNieHUsT PYHKIIMH U 00J1aCThI0 3HAYCHU.



Pemenne 3amay cOMpsDKEHO € TPYAHOCTAMH O(OPMIICHHS KpPAaTKOW 3alHCH, TPOBEICHHS
aHaJM3a YCJIOBMS 3a/lauyM, BblIENEHUs cyliecTBeHHOro. OOyuarommecs ¢ 3IIP 3atpynnstorcs
cAenaTh YMO3AKJIIOUEHHE OT OOLIero K YacTHOMY, HEPEIKO BBIOMPAIOT HepalloHaIbHbIC
CIIOCOOBI PETICHHSI, THOT/IA OTPAaHUYMBAIOTCS MAaHUITYJISIIASIMHA C YHCIIAMH.

Ilpn wu3ydeHum reomeTpuueckoro Matepuana oOyuwatomuecs c¢ 3IIP cramkuBaroTcst c
TPYIHOCTBIO J€NaTh JIOTHYECKUE BBIBOJBI, CTPOUTH IOCIEIOBATEIbHBIC PACCYKICHHS.
Henpounbsle 3HaHUS OCHOBHBIX TEOPEM TEOMETPUU TPUBOJUT K OMHOKaM B pEIICHUH
reoMeTpuueckux 3aaay. Odyuaronmecs MOTYT NOJAMEHUTh (HOpMyJTy, HENPABUIBHO MTPUMEHHUTH
teopemy. K ceppe3HbIM oOmMOKaM B pPELICHMM 3a/1ad NPUBOIAT HEJOCTATOYHO pPa3BUTHIC
NIPOCTPAHCTBEHHBIC TMPEACTaBICHUS. VM CIO)KHO BBITOJIHUTH YEPTEX K YCIOBHIO, B
NUCHMEHHBIX pabOTaX OHU HE MOTYT PUBECTU OOBICHEHHUE K UYEPTEXKY.

TouHOCTh 3amIOMHUHAHUS M BOCIPOM3BEACHUS y4eOHOro MaTepHaja CHIKEHBI 10 MPUYMHE
c1a00CTH MHECTUYECKOM NEeATebHOCTH, CYyXeHus obbeMa mamsatu. Ooyvarommumcs c¢ 3I1P
TpeOyeTcst 6oJbllie BpEMEHH Ha 3aKpeljieHHe MaTtepuala, akTyaau3alus 3HaHUH 1o omope mpu
BOCIIPOU3BEICHUH.

Jlns mpeosiosieHnst TPy IHOCTEN B U3y4eHUH yueOHoro npeamera «MaTtematrnka» HeoOXoauma
ajanrtanus obdbeMa M XapakTepa ydeOHOro martepuaja K I103HaBaTEJIbHBIM BO3MOKHOCTSAM
yuanmxcst ¢ 3[IP. Cnemyer y4ueOHBI Marepuan HPENOAHOCUTh HEOOJBIIMMHU MOPIHUSIMH,
YCIIOKHSIS €r0 TOCTETIeHHO, U3BICKMBATh CIOCOOBI afanTalliil TPYIHBIX 3a/JaHU, HEKOTOpPHIE
TEeMbl JlaBaThb KaK O3HAKOMHTEJbHbBIC, HCKIIOYaTh OTHCJIbHBIE TpYyJIHBIE J0KAa3aTeIbCTBA;
TEOPETUYECKUI MaTepHa peKOMEHIYeTCsl U3y4yaTh B MPOILECCE MPAKTUUECKOM AeATEIbHOCTH IO
pemreHuto 3amad. OpraHudyeckoe €IUHCTBO TNPAKTUYECKOH M YMCTBEHHOH JESITEIHHOCTH
yUYalluxcst Ha ypoKaX MaTeMaTUKHU CIIOCOOCTBYIOT NMPOYHOMY M CO3HATEIbHOMY YCBOEHHIO
0a3MCHBIX MaTEeMaTUYECKUX 3HAHUN U YMEHUH.

Henn u 3aga4n n3yyeHus ydeOHOro npeamera «MareMaTuka»

* (opmHupoBaHUE LEHTPAIBHBIX MaTeMaTUyeCKUX MOHATUHN (YHCIIO0, BETMYHHA, T€OMETpUYECKas
durypa, mnepeMeHHas, BEpPOATHOCTh, (QYHKIIHSA), OOCCIEUYUBAIOIIMX MPEEMCTBEHHOCTh H
NEePCHEKTUBHOCTh MaTeMaTHUECKOro o0pa3oBanus oOyyaroumxcs ¢ 3I1P;

* mnonseaeHue odydaromuxcs ¢ 3[IP Ha mocTynHOM Ui HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKd MU OKPYKAIOLIET0 MHpa, MOHMMAaHUE MAaTEeMaTHKH KaK 4YacTH OOIIel KyJIbTyphl
YeJI0OBEYECTBA;

" pa3BUTHE MHTEJUICKTYaJbHBIX M TBOpPUECKHX crocoOHoctell oOyuaromuxcs ¢ 3IIP,
II03HABaTEJIbHON aKTUBHOCTH, UCCIIEJOBATEIbCKUX YMEHUIN, KPUTUYHOCTH MBILUICHUS, HHTEpeca
K U3YYCHHIO MATEMaTUKH;

* (opmupoBaHue (GYHKIIMOHATHHOW MaTeMaTHUYECKONM T'PAaMOTHOCTH: YMEHHS pPAaclO3HaBaTh
IPOSIBJIICHUSI MAaTEeMaTH4YECKUX MMOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peabHbBIX KU3HEHHBIX
CUTyallMsIX ¥ TpPH HM3yYeHUH JAPYTHX Y4YEOHBIX IPEIMETOB, IPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (OpMYIUpOBaTh MX Ha SI3bIKE MareMaTUKU U CO3[aBaTb MareMaTHyecKue
MOZICJIM, TPHUMEHSATh OCBOCHHBIM MaTeMaTW4ecKUil ammapar s pellieHUs] MPaKTHKO-
OpPUEHTHPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBATH M OIICHUBATh TIOJTYYCHHBIC PE3yIbTaThL.
JocTtmxenue 3Tux 1eneil odecrneunBaeTcs peleHueM CaeayoIuX 3a1ayu:

* (opmupoBare y oOyuarommxcs ¢ 3[IP HaBbIkM y4eOHO-NMO3HABATENBHOW NEATEIHHOCTH:
IUTAHUPOBaHUE palbOThl, IOKWCK pAIlMOHAIBHBIX ITyTeH €€ BBIMOJHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" CrocOOCTBOBAaTh MHTEIJICKTYaJIbHOMY pPa3BUTHIO, (HOPMUpPOBATh KayecTBa, HEOOXOIUMBIE
YEJIOBEKY ISl TIOJIHOIIEHHOM KM3HU B COBPEMEHHOM OOIIIeCTBE, CBOMCTBEHHBIE MaTeMaTH4e CKOU
NESITeIbHOCTU: SICHOCTH M TOYHOCTU MBICIIH, UHTYULUH, MPOCTPAHCTBEHHBIX IPEICTaBICHUMA,
CIIOCOOHOCTH K MPEOI0JICHUIO TPYAHOCTEHH;

* (¢opMupoBaTh KIFOUEBBIE KOMIIETCHIIMM YyYAIIMXCS B paMKax TPEIMETHOH oOnacTu
«Maremaruka u uH(pOpPMAaTHKAY;



" pa3BUBaTh NOHATHITHOE MbIUIeHHS oOydaromuxcs ¢ 311P;

" OCYHIECTBJISATh KOPPEKIMIO MO3HABATENbHBIX MpolieccoB odydaromuxcs ¢ 3[1P, HeooxommmbIx
JUISL OCBOEHUS IIPOTPAMMHOTO MaTepuasa 1o ydeOHOMY MpeaMeTy;

" [peaycMaTpuBaTh BO3MOXXHOCTh KOMIIEHCAIlMM OOpa30BaTeNIbHBIX J€(PHUIMTOB B OCBOECHUU
MPEIeCTBYIOIET0 MPOrpaMMHOTO Matepuana y oOydarommxcs ¢ 3[IP u HemocTtaTkoB B HMX
MaTeMaTH4eCKOM Pa3BUTHU;

" c(hopMHUPOBATh YCTOWYMBEIA HHTEPEC YUAIIMXCS K MPEIMETY;

" BBISBJISITH U Pa3BUBATh MaTeMaTH4eCKUE U TBOPUYECKHE CIOCOOHOCTH.

OcHOBHbBIE JIMHUU COJECP)KaHUS Kypca MareMaTuku B 5—9 kiaccax: «Uucla u BBIYUCICHUSY,
«Anrebpay («AnreOpandeckue BBIPAKEHHS», «YpaBHEHUS W HEPABEHCTBa»), «DyHKIHUHY,
«Teometpus» («l'eomeTpuueckue Qurypsl U HX CBOMCTBa», «l3MepeHne reoMeTpuyeCcKux
BEJIMYUHY), «BEepOATHOCTh U CTAaTUCTHKAY». [laHHBIC JIMHUU Pa3BUBAIOTCS MapajueIbHO, KaXKaas
B COOTBETCTBHUHU C COOCTBEHHOMW JIOTHKOM, OJTHAKO HE HE3aBHCHMO OJIHA OT JPYIoH, a B TECHOM
KOHTakTe U B3aumopeiictBuu. Kpome sToro, mx oOBEAMHSET JIOTMYECKas COCTABIIAIOILIAS,
TPaJIMLMOHHO IIpPHUCYyIIas MaTeMaTUKE M IPOHM3bIBAIOLIAs BCE MAaTeMaTHUYeCKHE KypChbl U
conepkarenbuple  guHUM.  CdopmynupoBaHHoe B DelnepallbHOM  TOCYAapCTBEHHOM
o0pa3oBaTeIbHOM  CTaHAapTe OCHOBHOIO o0mero oOpa3oBaHus TpeOOBaHUE  «YMETh
OIEpUpOBaTh IOHATUSAMU: OINPEICICHHE, aKCHuOMa, TEOpeMa, JI0Ka3aTesbCTBO; yMEHHE
pacrio3HaBaTh UCTHHHBIC W JIOKHBIC BBICKA3bIBAHMSI, IMPUBOIUTH MPUMEPHl U KOHTPIPUMEDHI,
CTPOUTHh BBICKA3bIBAHUS W OTPHUIIAHUS BBICKA3bIBAHUI» OTHOCHTCA KO BCEM Kypcam, a
(dbopMHpOBaHME JIOTHYECKMX YMEHHMH pacIpefesisieTcsi Mo BceM TrofaM OOydeHHs Ha ypOBHE
OCHOBHOTO 00IIIETO 00pa30BaHUA.

OcobenHocTH 0TOOpA U alanTally y4yeOHOT0 MaTepHraa o MaTeMaTHKe

OOyuenue ydeOHOMY mpeaMery «MareMaTHKa» CTPOUTCS Ha CO3JaHMH ONTHUMAJIBHBIX
YCIIOBUH A7l YCBOEHUSI IporpaMMHOro marepuaina oOydaronmmucs ¢ 3I1P. bonbioe BHuManue
yaensiercss oTOopy y4eOHOro martepuana B COOTBETCTBHMM C HMPHUHLUIIOM JOCTYHHOCTH HpHU
COoXpaHeHHH OOIIero 0a30BOrO ypOBHS, KOTOPBIM JIOJDKEH IO CONEPKAHUIO U 00beMy OBITH
aZanTUpoBaHHBIM Juig oOyudaromuxcs ¢ 3[IP B cooTBeTCcTBUM ¢ X 0COOBIMU 00pa30BaTEIbHBIMU
notpebHocTsaMU. Crenyer oOnerdyuTh OBJIaJieHHe MarepuainoM oOydaroummucs ¢ 3[IP
IOCPEJICTBOM €ro JIETalbHOIO OOBSICHEHUS C CHUCTEMATHMYECKUM IOBTOPOM, MHOTOKPAaTHOM
TPEHUPOBKU B NMPUMEHEHUU 3HAHWM, UCTIONB3ys MPHEMbl aKTyaldu3aluu (BU3yallbHas OIopa,
namMsTKa).

B 5-9 kimaccax yueOHbIi mnpeamer «MaremaTHKa» TpPaJULMOHHO H3Yy4aeTcs B paMKax
CenyIonMX y4eOHbIX KypcoB: B 5-6 kiaccax — kypca «MaTtemaTrka», B 7-9 Kilaccax — KypcoB
«Anrebpay» (BKJIOYAs DSJEMEHTHl CTATUCTHUKU W TEOPHH BeposTHOcTeW) U« eoMeTpusi».
Hacrosiie#t mporpamMmoii BBOAMTCS CaMOCTOSITENIbHBIM y4ueOHBIM Kypc «BeposiTHOCTE U
CTaTUCTUKAY.

CornacHo yueOHOMY IUIaHy Ha U3y4yeHHe ydeOHOro mpeamera «MaTeMmaTHKa» BbIIEISIETCS
952 yaca: B 5 knacce — 170 yvacoB (5 yacoB B Henenw), B 6 kinacce — 170 yacos (5 yacoB B
HeJeno), B 7 kimacce — 204 gaca (6 yacoB B HeJieno), B 8 kimacce — 204 gaca (6 4acoB B HEZCIIO),
B 9 kitacce — 204 yaca (6 4yacoB B HEJEIIO).

COJAEPXAHUE YYEBHOI'O ITPEIMETA «MATEMATHKA»
5 KJIACC

HartypanbHble yHcIa U HYJIb

HatypanbHoe uncino. Psn HaTypanbHbIX uncen. Yucno 0. M300paxeHue HaTypaJIbHBIX YHCET
TOYKAMH Ha KOOPJIMHATHOW (YHCIIOBOIN) MPSAMOM.

[To3unmonHas cucrtema cuMcieHus. *Pumckas Hymepalus Kak MpUMEp HEMO3MIIMOHHON
CHCTEeMBbI CUrcieHus * L. JIeCSITHUHAST CHCTEMa CUUCIICHHSI.




CpaBHeHHE HATypaJbHBIX YMCEJ, CPaBHEHHE HaTypajbHbIX uyHcen c¢ HyJIéM. CrnocoObl
cpaBHeHuUs. OKpyTieHUe HaTypaJbHbIX YHCEI.

CrnoskeHre HaTypalbHBIX YUCEJ; CBOMCTBO HYJISI IpU CIOKEHUU. BbluMTaHue Kak JEHCTBUE,
oOpaTHOE CJIOXKEHHIO. YMHOXEHHE HATypajbHBIX YHCEN; CBOWCTBA HYJIS M €AUHUIBI TpU
yMHOXeHuU. JleneHne kak AeicTBHE, 0OpaTHOE YMHOXKEeHHI0. KOMIOHEHTHI nelcTBUM, CBS3b
mexy HumH. IlpoBepka pesynbrata apudmeTnyeckoro neiictus. IlepemectutenbHoe U
COUEeTaTeNIbHOE CBOICTBA (3aKOHBI) CIOKEHHUS U YMHOXKEHHS, *paclpeieIMTeIbHOe CBOMCTBO
(3aKOH) YMHOXKEHHS*.

Hcnonb3oBanue OykB aiasi 0003HAUEHHsT HEM3BECTHOTO KOMITIOHEHTa M 3alliCU CBOWCTB
apu(MEeTHICCKUX JICUCTBUH.

*Jlenutenu W KpaTHbIE yHCIa*, pa3nokeHue Ha MHOkuTenu. [IpocTeie U cocTaBHBIE YHCTA.
*[Ipusnaku nenumocTw Ha 2, 5, 10, 3, 9*. JleneHne ¢ ocTaTKOM.

CreneHb ¢ HaTypaJIbHBIM MTOKa3aTesaeM. 3alKch YUCa B BUAEC CYMMBI Pa3psIHbIX CIaraeMblX.

UucioBoe BbIpakeHHe. BpluncieHne 3HAYEHUNW YHUCIOBBIX  BBIPAXKEHHH; MOPSI0K
BBIIIOJIHEHUST  AeWCTBUM. VIcronb3oBaHME TPU  BBIUYMCIICHUSX  TNEPEMECTHTEIBHOTO |
COUYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOXEHHS U YMHOXXEHHUS, *pacrpeenuTeIbHOro CBONCTBA
YMHOXKEHUS™.

Jpoou

[IpeacraBnenne o ApoOM Kak CrmocoOe 3amucu 4YacTd BedMYWHBL. OOBIKHOBEHHBIE IPOOH.
[IpaBunbHbBIE U HeMpaBHIIbHBIE ApoOu. CMeliaHHas ApoOk; MpeIcTaBiIeHIe CMEIaHHONW TIpoOH B
BUJIC HENPAaBUJIBHOM JApPOOM W BBIJCJICHUE IIEJIOMW YacTH YHUCJAa W3 HEMpPaBUWIBHON JIpoou.
N3obpaxenue napoOGelt ToukaMu Ha 4YUCIOBOM mpsAMoil. (OCHOBHOE CBOWCTBO JpOOH.
*Coxkparienue npobeii. [IpuBeaenue apodu k HOBoMy 3HaMeHaTeno *. CpaBHeHUE ApoOeit.

CnoxxeHre W BBIYUTAHHE JApoOeH. YMHOXKEHHE W JelieHue ApoOel; B3aMMHO-OOpaTHBIC
npobu. *HaxoxkaeHue 4acTy 1eIoro U IeJIOro M0 €ro YacTu™.

Hecstnuunas 3anuck apoOeit. [IpenctaBneHue AecATHYHON IpoOH B BUAE OOBIKHOBEHHOM.
N3o0pakeHue AECATHUHBIX ApoOei ToukaMu Ha YMCIOBOW MpsiMoil. CpaBHEHHE IECATUYHBIX
TpoOeH.

ApudmeTrndeckue TEHCTBUS C NIECATUIHBIMU APoOsSMU. *OKpyTIeHUE NECATUUYHBIX IpooOeii™.

Pemienne TekcTOBBIX 32124

Pemienne TeKCTOBBIX 3a1ad apupMETHUYECKUM crocoboMm. *PemieHue JIOormueckux 3azaad.
Pemenue 3a1au nepebopom BceX BO3MOKHBIX BapuaHTOB™. Vcmoap30BaHue MPU PEIICHUU 3a7a4
TaOJIMII U CXEM.

Pemenue 3amay, comepkalx 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIMYMUHBI: CKOPOCTb, BpeMS,
paccTosiHMe; 1I€Ha, KOJIMYECTBO, CTOMMOCTb. ENMHMIIBI M3MepeHus: macchl, 00bEMa, LIEHBI
paccTOsIHUSL, BpEMEHU, CKOPOCTU. CBsA3b MEXy €MHUIIAMU U3MEPEHUS KaXK 101 BEJIUUUHBI.

Pemienue ocHOBHBIX 3a/1a4 Ha IpoOH.

[IpencraBieHue JaHHBIX B BUJIE TaOIUL], CTOJIOYATHIX AUArPaMM.

Harasinasi reomeTpus

Harnsagaeie npencrasinenus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMasi, OTPE30K, Jyd, yroil,
JIOMaHasi, MHOTOYTOJIbHHK, OKPY>KHOCTb, KpyT. Yrom. Ilpsamoii, ocTpblii, Tymoil u pa3BEépHyThie
YTIIBL.

JnuHa  oTpe3ka, METpUYECKME €AUHUIBI JUIMHBL. JliMHA  JIOMaHOW, TMEpUMETp
MHOTOYTOJIbHUKA. VI3MepeHune 1 MOCTPOeHKE YTII0B C MOMOIIbIO TPAHCIIOPTHPA.

Harnsinneie npencraBieHus o ¢GUrypax Ha IUIOCKOCTH: MHOTOYTOJBHHK; IPSIMOYTOJIBHUK,
KBaJpaT; TPEYTroJIbHUK, *0 paBeHCTBE PUTYp™.

N3o0paxenue ¢puryp, B ToM uucie Ha kierdaroi Oymare. *[loctpoenue koHurypanuii u3s
yacTel MpsMOii, OKPY>KHOCTH Ha HEJIMHOBAaHHOW U KieTdaToi Oymare*. Mcmonb30BaHne CBOMCTB
CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBAJpaTa.

[Tnomanp MpsSMOYTOJIBHUKA U MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX W3 NPSAMOYTOJILHUKOB, B
TOM uucie Guryp, n300pakEHHBIX Ha KIeT4aToi Oymare. EMUHUIIBI N3MEPEHNUS TUIOIAIH.

*Harnsanele  OpeAcTaBiIeHUS O  IPOCTPAHCTBEHHBIX — (QUIypax:  IPSIMOYTOJIbHBII
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napajviesienume];, Ky0, MHOTOrpaHHUKA. V300pakeHHe MPOCTCHIINX MHOIOIPAHHUKOB.
Pa3séptkn kyba u mapamnenenunena. Cos3gaHue Mofeled MHOTOTpaHHUKOB (U3 Oymarw,
IIPOBOJIOKH, TUTACTHIIMHA U Ap.)*.

*O0BEM MPSMOYTOIFHOTO Tapauienenuneaa, kyoa. Equauiibl nsmeperus: oonéma™.

6 KJIACC

HartypaJjbHbie ynciaa

Apudmerndeckre NeHCTBUS C MHOTO3HAYHBIMH HATypaJIbHBIMH YHUCIaMH. YHUCIOBBIC
BBIPDAKEHUSA, MOPSIOK JACHCTBUH, HUCIIOJIB30BaHHE CKOOOK. Mcmonb3oBaHME NMPH BBIYMCICHUSAX
NEPEMECTUTEIBHOTO M COYETAaTeIbHOTO  CBOICTB CIOXKEHMSI M yYMHOXEHMS,
*pacnpelenTeNbHOIO CBOMCTBA YMHOKEHUS. * OKpyTiieHHe HaTypalbHbIX YUCEN.

Jenutenun w KpaTHble 4YMcila; *HAMOONbIIMKM OOWIMI JAenuTedb M HauUMEHbllee obliee
KpaTHOe. [lemuMOCTh CyMMBI U TPOU3BeieHusA . [leneHne ¢ 0OCTaTKOM.

Jpoou

OObIKkHOBeHHast Jpo0Ob, OCHOBHOE CBOMCTBO JpoOu, cokpaiieHue apodeil. CpaBHeHue u
yrnopsiiounBanue poodeid. Pemenne 3agau Ha HaAXOXKJEHHWE YacTH OT IIEJIOTO M IIEJIOr0 1O €ro
gactu. J[poOHOe 4YMcio Kak pe3yibraT neieHus. [IpencraBieHue NecITHYHONW APOOH B BHIE
OOBIKHOBEHHOH JpoOM M BO3MOXKHOCTb IIpPE/ACTaBIE€HUS OOBIKHOBEHHOH JpoOu B BHJE
necsaTnyHol. JlecsaTnuunble ApoOM M MeTpuueckas cucteMa mep. ApupMeTnueckue AeiCTBUS U
YHCIIOBBIC BBIPAKEHHSI C OOBIKHOBEHHBIMH U JIECSITHIHBIMU JIPOOSMHU.

Otnowmenue. [lenenue B gaHHOM oTHoweHHH. *Macmtab*, npomopuus. IIpumeHnenue
IIPOIIOPLUI IIPU PELICHUU 3a1a4.

[Tonsitne mpoueHta. BolunciieHne NMpoOLEHTa OT BEJIMYMHBI M BEJIMYUHBI 10 €€ IMPOLIECHTY.
BelpakeHre HpOIEHTOB JECSATUYHBIMU IpoOsMu. PerieHue 3agau Ha nmpoueHThl. BeipaxeHue
OTHOILIEHUS BEJIMYHH B IPOLIEHTAX.

ITosoxkuTENbHBIE M OTPHLIATEIbHBIE YHCJIA

[TonoxxutenbHble U OTpULATENbHbIE uMcia. Llenble uncna. *Mofyns uucia, reoMeTpuyeckas
UHTEpHpeTanus Moayis yucna®. M3o0paxkeHne yucea Ha KOOPIUHATHOW mpsiMol. *UwucioBble
IPOMEKYTKH ™.

CpaBHeHue uymcen. Apudmernueckue IEHCTBHUA C MOJOKHUTEIbHBIMM U OTPHUILATEIbHBIMU
YHCJIAMH.

[IpsimoyronbHasi cUcTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha MJIOCKOCTH,
abcuucca u opauHarta. [loctpoenue Touek U GUryp Ha KOOPAUHATHOM IMJIOCKOCTH.

BykBeHHbIe BbIpakeHUs

[Ipumenenue OykB Ui 3alIMCHM MaTeMaTHUYECKUX BBIPAXKEHUH M mpeioxeHuil. CBoiicTBa
apudmerndeckux neiicTBuil. *bykBeHHbIE BbIpQXKEHMs U YUCIIOBbIE M10JICTAHOBKU.* ByKkBeHHBIE
paBeHCTBA, HAXOXKJCHHWE HEHU3BECTHOrO KOMIOHEHTa. Dopmyibl; (GopMysbl HNEpUMeTpa Hu
TJIOIIAIM IPSIMOYTOJIbHUKA, KBaJIpaTa, *o00bhéMa mapaviesienumneaa u kyoa®*.

Pemienne TekcTOBBIX 32724

Pemienue TeKCTOBBIX 3amad apuPMETHUYECKUM crmocoOoM. *PerieHue JIOrMuecKux 3anaad.
Pemenue 3a1au nepebopom Bcex BO3MOKHBIX BapHAHTOB. *

Pemenue 3anmay, comepKalmMx 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIUYHMHBI. CKOPOCTb, BpeEMS,
paccTosiHHMe; 1eHa, KOJIWYECTBO, CTOMMOCTB; IPOHU3BOJUTEIBHOCTb, BpeMs, O0BEM pabOTHI.
EauHunbsl u3MepeHusi: Macchl, CTOUMOCTH; pPAcCTOSIHUS, BpPEMEHHU, CKOpocTH. CBs3b MeEXay
€IVHHUIIAMH U3MEPEHUS KaXKI0M BEJINYNHBI.

Pemienue 3aay, CBA3aHHBIX C OTHOLIEHHEM, IPONOPLUOHAIBHOCTHIO BEJIMYMH, MPOLIEHTAMU;
pelIeHre OCHOBHBIX 3a/1a4 Ha ApOoOU U MPOLIECHTHI.

*OLeHKa U NpUKUIKa, OKpYTJIeHUe pe3ysbrara™.

*CocraBiieHue OyKBEHHBIX BBIPQKEHUH 110 YCIOBHIO 3a1a4n™.

[IpencraBieHye JaHHBIX C MOMOUIbIO TaOMUI U quarpaMM. CtonlOvarble AUarpaMmbl: YT€HUE
U niocTpoeHne. UTeHne KpyroBbIxX IUarpaMM.



Harasianas reomeTpust

Harnsianele npesactaBieHuss o purypax Ha IUIOCKOCTH: TOUYKa, MpsiMasi, OTPE30K, JIyd, Yrod,
JIOMaHasl, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

*BzarMHOE pacIOIO)KEHHE JIByX TMpsMBIX Ha IJIOCKOCTH, TIapajlieJbHble MpsSMBbIE,
NepIeHIUKYJISIpHbIE TpsMble™. M3MepeHne paccTosHUM: MEXIY JBYMS TOUYKaMHU, OT TOYKU JO
IIPSIMOM; JUIMHA MapLIPyTa HAa KBAaJPATHOU CETKE.

W3mepeHnne M MOCTpOEHUE YIJIOB C MMOMOUIbIO TpaHCHOpTUpa. Buabl TpeyroibHUKOB:
OCTPOYTOJIbHBIN, MPSAMOYTOJbHBIA, TYHOYTOJbHBIH; paBHOOEAPEHHBIH, PaBHOCTOPOHHHIL.
YeTeIpEXYyronbHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. 1IpAMOYroIbHUK, KBaapaT: UCIIOIb30BAaHUE
CBOICTB CTOpPOH, yTJIOB, quaroHaieil. *M3o0paxxkenne reomeTpuueckux (GUryp Ha HETMHOBAHHOMN
Oymare c MCIOJIb30BaHMEM LMPKYJs, JIMHEMKH, yrojibHHKa, TpaHcroptupa*. Iloctpoenus Ha
KJIETYaTOM Oymare.

[lepumeTtp MHOroyrospHuka. [loHstue ruiomaau GuUrypsl; eIUHHULBI U3MEPEHUs IJIOLIA[H.
[IpubnuxénHoe wusMepeHue IviomanM ¢GuUryp, B TOM 4YHCIEe Ha KBaJpaTHOM ceTke.*
[MpubnmxEHHOe U3MEepeHne JITUHBI OKPYKHOCTH, IJIOMIAIN KpyTra™.

*CuMmmMmeTpus: IieHTpajibHasi, oceBas U 3epKajibHasi cuMMmeTpuu. [locTpoeHrne cHMMETPUYHBIX
duryp*.

*Harnsqaple TpeacTaBIeHUsI O IPOCTPAHCTBEHHBIX (PUTYpax: NapaiesienuIe, Ky0, mpu3ma,
nupamuia, KoHyc, HWINHAD, map u chepa. M3o0paxenue npoctpancTBeHHBIX Guryp. [Ipumepst
pa3BEPTOK MHOTOIPAaHHUKOB, IWIMHIpa W KoHyca. Co3maHuMe MoJeneld IMPOCTPAHCTBEHHBIX
¢uryp (13 Oymaru, mpoBOJIOKH, INIACTUIIMHA U JP.).

[Tonsitne 00bE€Ma; enUHUIIBI U3MEpeHHS 00bEMa. OOBEM MPSIMOYTOIBLHOTO MapasuIeenuIea,
Ky0a*.

MATEMATUKA. AJITEBPA

7 KJIACC

Ymucaa v BbIYMCICHUS

JlpoOu 0OBIKHOBEHHBIE U JIECSTUYHbIE, IEPEXO OT OAHOM (OpMBI 3amKcH ApOOe K Apyroi.
[lonsTHE panMOHAIBPHOIO YMCIA, 3allUCh, CPABHEHUE, YNOPSI0YMBAHUE PALMOHAJIBHBIX YHUCEIL.
ApudmeTrueckue NCWCTBUS C pallMOHAJBHBIMU 4YHCJIaMd. PermeHue 3amad w3 peanbHOU
MPAKTUKU HA YaCTH, HA IPOOH.

Crenenb ¢ HaTypaJIbHBIM ITOKa3aTeJIeM: OIlpeiesieHNe, IpeoOpa30BaHUe BhIpaKEHUI Ha OCHOBE
OTIpeJIeTICHHs], 3aI1Ch OOJIBLINX YHCEIL.

[IponeHTsl, 3anKMCh NPOLEHTOB B BHJE JpoOU M JpoOM B BUAE NPOLEHTOB. TpH OCHOBHBIE
3aJlayM Ha MPOLIEHTHI, PEIIEHUE 3a7a4 U3 PEAIbHOM TPaKTUKH.

[IpumMeHeHne NpU3HAKOB JEIMMOCTH, Pa3I0KEHUE HA MHOXKHUTEIN HATYPAJIbHBIX YHCEL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IPSAMasi U 0OpaTHas IPONOPLUOHAIBHOCTH.

AuaredpanyecKkue BbIpasKeHUs!

[lepemenHble, 4YKMCIOBOE 3HAYECHHWE BBIPAKECHUS C MEPEMEHHOW. JlomyCTHUMBbIE 3HAYEHUS
nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MeX]ly BeTMUMHAMU B BUjie popMyJibl. Berunciaenus
o popmynam.

[IpeoOpa3zoBaHre OYKBEHHBIX BBIPAKEHHH, TOMXIESCTBEHHO paBHbIE BbIpaKEHHUS, MpaBHIIa
npeoOpa3oBaHusl CYMM U NPOM3BEICHUH, MTPAaBUJA PACKPBITUA CKOOOK U MPUBEICHUS MOJOOHBIX
cJlaracMblX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKa3aTeIeM.

OnHounensl 1 MHoOrowieHsl. CteneHb MHorousiaeHa. CroxkeHHE, BBIYMTAHHE, YMHOXKEHHE
MHOTo4JIeHOB. DOpMyJIbl COKpPAIEHHOIO YMHOKEHHMS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opMyra pa3HOCTH KBaJpaToB. Pa3nokeHre MHOTOUJIEHOB HA MHOKHUTEH.

YpaBHenus

YpaBHEHHE, KOPEHb YpaBHEHHMS, IMpaBHJIa NPEOOpa30BaHHs YpPaBHEHHS, PAaBHOCHUIBHOCTD
YpaBHEHU.

JIuneliHOE ypaBHEHHE C OJHOM NEPEMEHHOMU, YNCIIO KOPHEU JIMHEWHOIO YpaBHEHUsI, PELICHUE

7



TUHEWHBIX ypaBHeHHH. CoCTaBlIeHHWE ypaBHEHHH MO YCIOBHIO 3aJadd. PelieHne TEeKCTOBBIX
3a/1a4 ¢ NOMOIIbI0 YPAaBHEHUH.

*JluHeiiHOE ypaBHEHHE C JBYMs NMEPEMEHHBIMU U ero rpaduk?. CuctemMa JIBYX JIHHEHHBIX
ypaBHEHUI C JBYMsI TIEpEMEHHBIMU. PelieHne cucTeM ypaBHEHUW CIOCOOOM TMOICTAHOBKH.
[Ipumepsl perieHns TEKCTOBBIX 3a4a4 C IOMOLIBIO CUCTEM YPaBHEHHM.

DOyHKIUU

Koopannata Toukn Ha npssMoit. UnucnoBble MPpOMEXYTKH. PaccTosiHue MeX Iy ABYMsI TOUKAMHU
KOOPAMHATHOW IPSIMOM.

[TpsmoyrompHas cucrema koopaumHat, ocu OX m Oy. AlGcumcca M opAuMHATa TOYKUA Ha
KOOpAMHATHOM TmiockocTu. [Ipumepnl rpadukoB, 3agaHHbIX (opmyiaamu. UrteHue rpadukoB
pEabHBIX 3aBUCUMOCTEH.

[Nonsatne ¢pynkimu. I'paduk ¢ynxium. CpoiictBa QpyHkumii. Jluneitnas ¢ynkuus, e€ rpadux.
I'padux dyukmum Yy = kX + b. *I'paduueckoe pereHne JHHEHHBIX YpPaBHEHHH W CHUCTEM
JUHEWHBIX YpaBHEHUI*.

8 KVIACC

Yucoa 1 BBIYMCICHUS

KBagpatueiit xopenb u3 uucia. *llonsarue 00 wuppanuoHadbHOM uHcie. JlecsaTuuHbie
NpUOIMKEHHS HPPALMOHANIBHBIX yncen™. CBolicTBa apupMETUUECKUX KBaJAPaTHBIX KOPHEH U UX
OpUMEHEHHe K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHUM M BBIYMCICHUAM. */lelicTBUTENbHBIE
yucia*.

Crenens ¢ 1enbIM NOKa3aresaeM U e€ coiicTsa. CTaHgapTHas 3alluCh Yuca.

Auredpanyeckue BbIpasKeHUs!

KBagpaTHbIi TpEXWIEH; pa3/I0KEHNE KBAPATHOIO TPEXUIIEHA HA MHOKHTEIIN.

AnreOpanueckass aApoOb. OCHOBHOE CBOHCTBO anreOpamdeckoil npobu. CroxkeHue,
BBIYMTAHUE, YMHOXKCHHUE, JeJICHUE anreOpandeckux ApoOeil. ParponanbHble BbIpaKeHUS M MX
npeoOpa3oBaHuE.

YpaBHEeHUS U HEPABEHCTBA

KBanpatHoe ypaBHEeHUE, popMyJia KOpHEH KBaapaTHOTO ypaBHeHus. *Teopema Bueta™. Pemenne
YpaBHEHHUI, CBOJAIIMXCS K JMHEHHBIM W KBajapaTHbIM. llpocreiinme 1poOHO-panroHaIbHbIE
YPaBHEHHS.

*T'padpuueckass uHTEpIpeTalvs ypaBHEHHH C JIBYMs TMEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YpaBHEHMI ¢ JByMsl mepeMeHHbIMU™. [IpuMepbl perieHus CUCTEM HEJIMHEHHBIX ypaBHEHU c
JBYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3aj1au areOpanyeckum criocoOoM.

UucnoBble HEpaBEeHCTBA M WX CBOWCTBAa. HepaBeHCTBO ¢ OJHOW TEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHElHBIE HEpaBEeHCTBA C OJHOW mHepeMeHHOW. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJTHON IIEPEMEHHOM.

DOyHKIUU

[Tonste Qynkuuu. O6MacTh ONpENeNieHUsT U MHOXKECTBO 3HaueHUH (QyHKiuu. CrocoOsl
3aaHus QyHKIUH.

I'paduk pynxum. Utenne cBoiicTB GpyHKIMK 110 €€ rpapuky. [Ipumeps! rpagukoB GpyHKImiA,
OTpa)KaroLIMX PEAIbHBIE IPOLECCHI.

@OyHKIMHM, ONUCHIBAIONIME NPAMYI0 M OOpaTHYIO NPOMOPHUOHAIBHBIE 3aBUCHMOCTH, HX

k .
rpaduku. Oynkiun Y = X2, Yy = X3,y = 4fx, Yy = ~- *I'paguueckoe pelieHue ypaBHCHUH u
CHCTEM ypaBHEHHMIA*.

9 KJIACC

Yucaa u BBIYUCICHUSA

23mech U fganee * * 0603HAYEHBI TEMbI, H3ydeHHE KOTOPHIX IPOBOJUTCS B 03HAKOMHUTEIILHOM ILIaHE.
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PanuonanbHble yucna, *HppallMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIC NECATUYHBIC
npobu. MHOXKeCTBO JEeHCTBUTENBHBIX YHCEN; JEHCTBUTENbHbIE YHWCIIa KaKk OECKOHEYHBIe
JnecsT4yHble  ApoOu.  B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEVCTBUTEIBHBIX YUCEIT U KOOPJIMHATHON MPSMO.

CpaBHeHHE JACUCTBUTENBHBIX 4YHCEN, apudmeTnyeckue EHUCTBUS C JACUCTBUTEIbHBIMU
yucaaMu™.

Pa3mepbl 00bEKTOB OKPYkKAIOILIETO MUPA, JJIUTEIBHOCTh TPOLIECCOB B OKPY’KAIOIIEM MHUPE.

[Tpubnmx€HHOEe 3HAYEHHWE BEIUMYMHBI, TOYHOCTh MpuOIKeHus. OKpyrieHue Yuced.
IIpukuaka 1 OLlEHKA pe3yJIbTaTOB BHIYMCIICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pelienre ypaBHEHUN, CBOASIIUXCS K TMHEHUHBIM.

KBanpatHoe ypaBHeHue. Pemenune ypaBHEHHMH, CBOISIIMXCS K KBaJpaTHbIM. bukBanpaTHOE
ypaBHeHue. *IIpumMepbl pereHuss ypaBHEHUH TPETheH M YeTBEPTON CTENICHEHW pa3oKeHHEeM Ha
MHOKHUTENN™.

Pemenue 1poOHO-paliMOHaIbHBIX YPABHEHHH.

Pemienue TeKCTOBBIX 3a7a4 alreOpanyeckuM METOIOM.

VYpaBHeHHEe ¢ JBYyMsl MEpeMEHHbIMH U ero rpaduk. PemieHue cuctem ABYyX JTHHEHHBIX
YPaBHEHHUN C JByMs II€peMEHHbIMHU. PelleHne cucTemM ABYX ypaBHEHHH, OJHO M3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpPOH creneHu. ['papuyeckas HHTepIpeTalusi CUCTEMbl YpaBHEHUI ¢
JIByMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a1au anreOpanyeckum criocoOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM IIEpEMEHHOW. PemeHune CucTeM JIMHEHHbIX
HEpaBEHCTB ¢ OAHOI mepemeHHOW. KBaapaTHble HepaBeHCTBa. ['paduueckas MHTEpHIpeTaLs
HEpPABEHCTB M CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

DyHKIUT

KBampatnunass ¢yskius, e€ rpaduk u cBoiictBa. [lapabona, KOOpAWMHATHI BEPIIUHBI
napaboJibl, OCb CHMMETPUHU NTapadOJIbI.

'paduxu (GyHKIH: y = kx, y = kx + b, y = X2
y =VJx, ¥y = SI/II/IX CBOWCTBA.

Yuci0BbIE MOCJIEI0BATEILHOCTH U MPOT PecCum

ITonsiTEe 4YMCIOBOM MOCJIENOBATEIBHOCTH. 3aJaHUE IIOCIEA0BATEIbHOCTH PEKYPPEHTHON
dbopmyIoit 1 popMyIToit N-TO HUIeHA.

Apudmernueckas u reomerpuueckasi nporpeccun. Gopmynel N-ro uaeHa apupMeTHIecKon U
F€OMETPUUECKON IPOrpeccuii, CyMMBI IIEPBBIX N UJIECHOB.

*MN300pakeHne YJICHOB apU(PMETHYECKON W TeOMETPHYECKOM MpOorpeccHii TOYKaMH Ha
KOOPJAMHATHOU TJIOCKOCTH. JIMHEWHBIN 1 AKCITOHEHITMATbHBIA pocT. CI0KHBIC TPOIICHTHI ™.

MATEMATHUKA, TEOMETPUSA
7 KJIACC

HavanbHble noHsTHs reomeTpuu. Touka, mpsiMasi, OTpPe30K, Jyd. Yroia. Buasl yrios.
BeprukaneHple u  cMexHble yrubl.  buccektpuca yria. JlomaHas, MHOTOYT'OJIBHUK.
[TapannenbHOCTh ¥ NEPIEHAUKYIISIPHOCTD MPSAMBIX.

*CummeTpudnbie Gurypbl. OCHOBHBIE CBOMCTBA OCEBOM cHMMeTpru *3. [IpuMepsl CHMMETPHUN
B OKpY’KaIoIIeM MUpE.

*OCHOBHBIE IIOCTPOEHUS C IOMOILBIO LUPKYJISL ¥ JINHEUKU ™.

Tpeyronbauk. BpicoTa, Memmana, OHCCEKTpuca, WX CBOicCTBa. PaBHOOeApeHHBI U
PaBHOCTOPOHHUI TPEYTOJILHUKHA. HEpaBEeHCTBO TPEyroJbHUKA.




CpoiicTBA W MNpU3HAKU pPaBHOOEAPEHHOro  TpeyroipHuKa. [lpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMpU3HAKU MapaJlIeNbHbIX NpsAMbIX. CymMMa yTriioB TpeyrojpHUKa. BHeNHME yIiibl
TPEyroJbHUKA.

IIpsimoyronbHbI  TpeyroiabHUK. CBOWCTBO MEAMAHBI MPSMOYTOJBHOIO TpPEYrOJbHUKA,
IpOBEACHHOW K rumnoreHyse. IIpu3Haku paBeHCTBAa IPAMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IpssMOyTONBHBINA TPEYTONBHUK € yIJIoM B 30°.

HepaBeHcTBa B reoMeTpuu: *HEpPaBEHCTBO TPEYTOJIbHUKA™, HEPABEHCTBO O JJIMHE JOMaHOMH,
Teopema 0 0OJIbILEM yIiie u 00JbIIei cTOpoHE TpeyToybHUKA. [lepneHaAuKyIsip 1 HaKJIOHHAs!.

*TeomeTpuueckoe MecTto Touek.® buccekTpuca yrina M cepeMHHBIN NEePHEHAMKYISP K
OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUEK.

OKpyY’KHOCTb U KpYT, XOpJia U AUaMEeTpP, UX CBOICTBA. B3anMHOe pacnoyioxkeHue OKpYyKHOCTH
u npsmoil. KacarenbHasg W cekymas K OKpPYXHOCTH. OKpYy>KHOCTb, BIHCAaHHasT B YIOJL
Bnucannas u onyrcaHHasi OKpYKHOCTH TPEYTOJIBHUKA.

8 KVIACC

UYerelpéxyronbauuku. IlapamienorpamMm, ero IpuU3HAaKM M CBOMCTBA. YacTHbIE cCiydyau
napasuieJorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaJpaT), UX MPHU3HAKKM U CBOWCTBa. Tpamenus,
paBHOOOKas Tparenus, e€ cBolicTBa U npusHaku. [IpsmoyronbpHas Tpanenus.

*Meton ynBoeHus Meauansbl. LleHTpanbHas cuMMeTpus.

Teopema @aneca u TeopeMa 0 MPONOPLHOHAIBHBIX 0Tpe3Kkax. CpeTHue JIMHUU TPEYTroJbHUKA
u Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tomobue TpeyronbHUKOB, KodpdunueHT nogodus. IlpusHaku momodus TpeyrodbHUKOB™ .
[Ipumenenune nogo0us Mpy peLICHUH MPAKTUYECKUX 3a]a4.

CpoiicTBa 1miomanei reomeTpudeckux ¢uryp. @opmynbl Ui IUIOMIAIM  TpPEyTOJIbHHKA,
napajuiejorpaMma, pomOa u tpaneimu. OTHOIICHHE TUIOMAACH MOJOOHBIX UTYD.

Brruncnenue miomazeil TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. [Ipumenenne teopemsl [Tudaropa npu pemeHuN NpakTHYECKUX 3a1a4.

CuHyCc, KOCHHYC, TaHI'€HC OCTpPOro Yyrja HpSAMOYTOJbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKECTBO. TpuroHoMerpudeckue GyHkmuu yrioB B 30°, 45° u 60°.

BrnucaHHble W LEHTpanbHBIE YIJIbl, YrOJl MEXAY KacaTelbHOM M XOpPAOW. YTIBI MEXIy
XOpAaMM U CEKyllMMHU. BrucaHHble W OnucaHHbBIE YETHIPEXYIOJBHMKH. B3aumHoe
pacroJio)keHne ABYX OKpykHocTe. Kacanme oxpyxkHOcTed. OOmmMe KacaTelbHBIC K JIBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanresc yriaos otT 0° go 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
DopMyJIbl IPUBEACHUS.

Pemenue tpeyronsHukoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. PerieHne npakTuiaeckux
3a]1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeobpazoBanue noaoous. [Toqo6re cOOTBETCTBEHHBIX YJIEMEHTOB.

Teopema 0 MpoOM3BENECHUU OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEIACHUM OTPE3KOB CEKYILHUX,
Teopema O KBajipaTe KacaTeIbHOU™.

Bektop, umHa (MOAyJdb) BEKTOpa, COHANpPABICHHBIE BEKTOPbHI, MPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALMU HaJ
BEeKTOpaMH. PasnokeHne BEKTOpa MO IByM HEKOJUIMHEApHBIM BeKkTOpaM. KoopanHaTsl BEKTOpA.
CkansipHoe npou3BeJiIeHNe BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKJIEHUS JJIMH U YTJIOB.

JlekapToBbl KOOpPAMHATHI HA TUJIOCKOCTH. *YpaBHEHUS TPIMON™* H OKPYKHOCTH B
KOOpJAMHATAX, IEPECEUEHUE OKPYKHOCTEN U NMPAMBIX. MeTol KOOpAUHAT U €r0 IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTrOJbHUKHU. [[nuHa okpyxkHOCTU. ['pagycHas u paauaHHas Mepa yria,
BBIUMCJICHUE JUIMH OyT OKpyKHOCcTel. [lnomans kpyra, ceKTopa, CerMeHTa.

*JIBM>KEeHHUS TIIOCKOCTH M BHYTPEHHUE CUMMETPUU (UTYD (SIEMEHTapHbIe Ipe/ICTaBICHUS).
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[Tapannensusiii niepenoc. [loBopot™.
BEPOSATHOCTDb U CTATUCTUKA
7 KJIACC

[IpencraBienue NTaHHBIX B BUJE TaONuUll, quarpamm, rpadukoB. 3anojHEeHUe TaOJIUL, YTCHHE
U TIOCTPOCHHE JuarpaMM (CTOJOMKOBBIX (CTONOYATHIX) W KPYroBbiX). UTeHue rpadukoB
peanbHBIX TporeccoB. M3BieueHne MHPOpPMAMKA U3 JUarpaMM W TaOJiHIl, MCIOJIB30BaHUE U
UHTEPIIPETAINS TaHHBIX.

OmnwucaTtenbHas CTaTUCTUKA: cpeaHee apudMeTHYecKoe, MeJuaHa, pa3Max, HauOojblliee U
HaMMEHbIIIee 3HaYeHUs1 Habopa YMCIIOBBIX AaHHBIX. [IprMepsl cilydyaitHOI H3MEHYHBOCTH.

*CnydaifHbId SKCTIEpUMEHT (OTBIT) M ciaydaiiHoe coObiTre. BepositHocTh M dactoTa. Poib
MaJIOBEPOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MpHpojae U B oOmecTBe. MoHeTa u
UrpajbHasi KOCTh B TEOPUH BEPOSTHOCTEH*4.

*I'pad, BepmmHa, pedbpo. Ctenenpb BepmmHbl. Yuciio pédep u cyMMapHasi CTETIEHb BEPIIHH.
[IpencraBnenue o cesizHocTu rpada. lenu u mukmisl. [lytu B rpadax. O6xon rpada (diinepos
nyTh). [IpencraBinenne 06 opueHTHpoBaHHOM rpade. Pemenue 3agau ¢ momonipio rpagos®.

8 KIIACC

[IpencraBieHue TaHHBIX B BUAE TaOIUL, 1UarpaMm, rpaduKoB.

MHOX€eCTBO, DJIEMEHT MHOXECTBA, MOAMHOXKECTBO. Orepal HaJ MHOMKECTBAMMU:
o0ObeIMHEHHE, TMiepeceyeHue, JomnonHeHue. CBoiicTBa omnepauuii  HajJg  MHOYKECTBAMM:
NEePEMECTUTEILHOE, COYETaTeIbHOE, paclpeAe/uTeNbHOe, BKIOYeHUs. lcmonb3oBaHue
rpaUyecKoro MpeaCTaBICHUs] MHOXKECTB Il ONMCAHUs peajbHbIX MPOLECCOB U SBICHUH, MU
peLIeHUH 3a/1a4.

*U3mepeHue paccerMBaHusl JaHHBIX. Jlucrepcuss W CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX
HabopoB. /[narpamMmma paccenBaHus™.

DneMeHTapHble COOBITUS ciyyaiiHOro ombiTa. CiydaiiHble COOBITUA. BeposSsTHOCTH COOBITHIA.
OnbITEl ¢ paBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMHU cOObITHSMH. CirydaliHblil Bb1OOp. CBSA3b MEXIY
MaJIOBEPOSITHBIMU M NMPAKTHUECKH JOCTOBEPHBIMU COOBITUAMU B IPUPOJIE, OOLIECTBE U HAYKE.

*JlepeBo. CBolicTBa I€pEBBHEB: €AMHCTBEHHOCTb IIyTH, CYILIECTBOBAHUE BHUCSYEH BEPILMHBI,
CBS3b MEXKJy YHCJIOM BepHIMH U yucioM pEdep. IlpaBuno ymHoxeHus. Pemenue 3amad c
MOMOIIBIO TpadoB.

[TpotuBomonoxHbie coObITHs. [[narpamma Diinepa. OO0beAMHEHNE U MTEPECCUCHUE COOBITHI.
HecoBmecTHbie coObiTusa. PopMmya ciioKeHUs BEpOATHOCTEN. Y clloBHAs BeposATHOCTh. [IpaBuiio
ymMHOXeHUs. He3aBucumele coObiTus. IlpeacraBinenue skcnepumMeHTa B BUJie JiepeBa. Pemienue
3aJ1a4 Ha HaXO0KJIEHUE BEPOSITHOCTEH C MMOMOIIBIO A€pEBa CIyYalHOr0 KCIEPUMEHTA, JUarpaMM
Ditnepa™.

9 KJIACC

[IpencraBieHue AaHHBIX B BHJE TaOMul], AUarpamM, rpa@ukoB, MHTEPIpETalns JaHHBIX.
UreHue 1 MocTpoeHue Tabiaull, AUarpamMmm, rpaKoB MO peaslbHBIM JaHHBIM.

[lepectanoBku u ¢akrtopuan. Couetanuss u ymcio coueraHuid. *TpeyronpHuk Ilackams™.
Pemenue 3a1a4 ¢ UCHOIb30BAHMEM KOMOMHATOPHUKHU.

*T'eomeTtpuueckass BepoaTHOCTb. CiydailHbIi BBIOOp TOYKM U3 (PUTyphl Ha IUIOCKOCTH, U3
OTpe3Ka U U3 AYT'H OKPY>KHOCTU™.

Ucnpitanue. Ycnex u Heynada. Cepust UCHIbITaHUN 110 nepBoro ycnexa. Cepus UCIbITAaHUN
Bepnymin. BepositHocTn coObITHIA B cepuu UCibITaHUi bepHyuu.

CnyualiHas BeJIMYMHA W paclpeielieHue BeposTHOCTEH. MaTemaThueckoe OXuJaHUue |
mucnepeus. [Ipumepsl MaTEMaTHYECKOTO OXUIAHUSA KaK TEOPETHYECKOIO CPEJHEro 3Ha4eHUs

3aech U ganee * * 0003HAYCHBI TEMBbI, U3YUCHNEC KOTOPBIX MTPOBOAUTCS B O3HAKOMUTCIIbHOM IIJIaHE.
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BEJIMYMHBI. MaTemMaT4ecKoe OKHUJaHUE U AUCIEPCHS CIyYalHOW BEIMYMHBI «YUCIIO YCIIEXOB B
cepuM ucubITaHuN bepryium».

[Tonsitrie 0 3akoHe OonpIIMX uyuceln. M3MepeHre BEpOATHOCTEH ¢ MOMOIIbI0 YacToT. Poib u
3HAYCHHUE 3aKOHA OOJIBITUX YMCEIT B IPUPO/IE U OOIIECTRBE.

INIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O IIPE/IMETA

W3yyenne wmareMaTWKM Ha YpPOBHE OCHOBHOTO oO0miero oOpa3oBaHHsS HAIMpaBIeHO Ha
nocTiwkenue oOydarommmuca ¢ 3[IP  JIMYHOCTHBIX, MeTampeAMETHBIX M IPEAMETHBIX
00pa30BaTeIbHBIX PE3YNHTATOB OCBOCHUS YUeOHOTO MIpeIMeTa.

JInuHOCTHBIE pe3ybTaThbl OCBOSHUS NMPOTPAMMBI IO MATEMATHKE XapaKTEPU3YIOTCSI:

NATPUOTHYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpECca K MPOILLIOMY U HACTOSIIEMY POCCUUCKON MAaTeMaTHKU, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKECHHUSIM POCCUHUCKMX MATEMAaTMKOB M POCCHUHCKOM MaTreMaThyeCKOu
IIKOJIBI, K MCIIOJIb30BAHMIO 3TUX JOCTHKEHUH B IPYTUX HAyKax M MPUKIAIHBIX chepax;

rpaxIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIONHEHUIO OOS3aHHOCTEH TpaKJaHWHA W pealm3alldd ero Ipas.,
IpE/ICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (PYHKIMOHMPOBAHUS Pa3IUYHBIX CTPYKTYP,
SIBIIGHUH, TPOIEAYP T'PakTaHCKOTO 0OIIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJECHUIO ATUUYECKUX MPOoOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTIKEHUN
HayKH, OCO3HAHUEM BaYKHOCTU MOPAJIbHO-3TUYE CKUX ITPUHLUIIOB B AESITEIIBHOCTH YUYEHOTO;

TPYI10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B pEIICHHM TMPAKTUYECKUX 3a]ad MaTeMaTHyieCKOU
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MareMaTH4YeCcKOTro 00pa3oBaHUS Ha MPOTSHKEHUU Bcei
JKU3HU JJIsl YCTICTHOM Mpod)eCCHOHATBHON EATEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHUEM WHIWBHIYAILHOH TPAaCKTOPHUH OOpa30BaHUS H
YKU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIE CTBEHHBIX TOTPEOHOCTENH;

3CTeTHYeCKOe BOCIIMTAHME:

CIIOCOOHOCTBIO K O3MOLMOHATBHOMY H 3CTETHUUYECKOMY BOCIHPHUSTHIO MaTEeMaTHUYECKUX
00bEKTOB, 3aJ1au, pelleHUuH, paccy KIeHUI, YMEHUIO BUJIETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

LHEHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTaluel B JCSITENPHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4HBIX IpeacTaBieHuil 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, MNPUPOALI M OOIIECTBA, NOHUMAaHHEM
MaTeMaTHYECKOW HayKW KakK cQepbl YeIOBEUCCKOW JCSITCIILHOCTH, 3TalloB €€ pa3BUTHS U
3HAaYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUH, OBIAJCHUEM SI3bIKOM MAaT€MAaTUKH M MAaTEMaTH4e CKOU
KYIbTypOH KaK CpEJCTBOM T[IO3HAHUS MHpaA, OBJIAJACHUEM MPOCTEUIIMMU HaBbIKAMU
M CCJIIeI0BATEIHLCKOM ICSITEIbHOCTH;

¢pusuyeckoe BOcnuTaHMEe, (GopMHMpPOBaAHHE KYJIBTYPbl 3/10POBbSl W 3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

TOTOBHOCTBIO MIPUMEHSTh MaTeMaTHUUYECKHE 3HAHUSI B MHTEPECax CBOETO 3/I0POBBs, BEIACHUS
310pOBOTO 00pasa >KM3HU (30pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKHUM 3aHITHH U OT/AbIXA,
perynspHas (u3nyUeckasi akTHBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa peduIeKCHH, MTPU3HAHUEM
CBOETrO MpaBa Ha OMIMOKY U TAKOTO KE€ IpaBa JPYroro YeJIOBeKa;

IKO0JIOTHYECKOe BOCIIMTAHHE:

OpUEHTAaIlMell Ha NPUMEHEHUE MaTeMaTHMYeCKUX 3HAHWKM I pelIeHUs 3a7ad B OOIacTu
COXpPaHHOCTU OKpPYXKAIOLIEH Ccpelbl, TJIAaHUPOBAHHUS TMOCTYNKOB W OIIEHKH HX BO3MOXKHBIX
MOCJECTBUM 71 OKpYXKAloIlel cpejbl, 0CO3HAHUEM TJIOOATBHOTO XapaKTepa IKOJIOTHYECKUX
npoOseM | MyTeH UX peleHus;

aJanTamnus K U3MEeHSIIOIUMCS YCJIOBHSIM COIMAJILHOM U IPUPOIHON Cpeabl:
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TOTOBHOCTBIO K JEHCTBUSM B YCJIOBHUSIX HEONPEACIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUYECKYIO JESATEIbHOCTh, B TOM YHUCIE YMEHHE YUUTBHCS y IPYTHX
Jrofiei, mpruoOpeTaTh B COBMECTHOM JIEATEBHOCTH HOBBIE 3HAHUS, HABBIKA M KOMIIETEHIMU U3
OTIBITA JIPYTHX;

HE0OXOAMMOCThI0O B ()OPMUPOBAHMU HOBBIX 3HAHHM, B TOM dYucie (OPMYIHpPOBaTh HJIEH,
MOHATHS, TUNIOTE3bl 00 0ObEKTaX M SIBICHUSAX, B TOM YHUCIIE paHee HEe M3BECTHBIX, OCO3HABAThH
e UIITH COOCTBEHHBIX 3HAHUH W KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CHUTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TPEOYIONMI KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMBIC PEIICHUS U JEHCTBHS,
(dbopMyIMpoBaTh M OIEHUBATH PUCKH M TIOCIIEICTBUS, (POPMHPOBATH OTIBIT.

MeTanpeameTHble pe3yabTaTbl:

B pesynerate OCBOEHHS NpPOrpaMMBl 0 MaTeMaTHKe Ha YPOBHE OCHOBHOIO OOLIETO
obpazoBanms y oOyuaromierocsi ¢ 3[IP OymyT chopmupoBaHbl MeTampeIMETHBIE Pe3yJbTaThl,
XapaKTepU3YIOIIMEeCsT  OBIAJCHUEM  YHUBEPCAJIbHBIMH  IO3HABaTEIbHBIMU  JCHCTBHUIMH,
YHUBEPCAIBHBIMI KOMMYHUKATUBHBIMH JEHCTBUSMH W YHUBEPCAIBHBIMHU PETYISTUBHBIMU
NEUCTBUSIMU.

OBiajleHne YHHBEPCAJIBHBIMYI Y4e€0HBIMH N03HABATEILHBIMH /1€ CTBUSIMU:

YCTaHABIMBATh TNPUYNHHO-CJIECJCTBCHHBIE CBA3M B XOJE YCBOCHUS MAaTEeMaTHYECKOIO
MaTepHana;

BBISIBIIATH A€PUIIUT JAHHBIX, HEOOXOAUMBIX Ul PEIIeHUs TOCTABICHHOM 3a/1a4u;

C TIOMOIIBIO YYHTENsl BBHIOMpATh CHOCOO pElIeHHs MaTeMaTH4ecKoW 3ajauu (CpaBHHMBATH
BO3MOJKHBIC BAPHAHTHI PEIICHHS);

MPUMEHSTh U TPe0O0pa30BbIBAaTh 3HAKM U CUMBOJIBI B XOJI€ PEIICHHS] MATEMAaTUUYECKUX 3a/1ay;

YCTaHABJIMBATh KICKOMOE U JAHHOE MIPU PEIICHUU MaTeMaTUYEeCKOH 3a/1a4H;

MOHUMATh U UHTEPIIPETUPOBATh UHPOPMAIMIO PA3TUYHBIX BUJIOB U (DOPM NpeCTaBICHU ;

WUTIOCTPUPOBATH pelIaeMble 3aa4u rpa MueCKUMU CXeMaMU;

3¢ ($eKTUBHO 3aIIOMUHATH U CUCTEMATHU3UPOBATH NH(OPMAITHIO.

MOHUMATh U UCIOJ30BaTh MAaTEMAaTUYECKHE CPECTBA HAIISIIHOCTU (TpapuKH, JUarpaMMbl,
TaOIUIBI, CXEMBI U JIP.) AJIs WLTIOCTPAIUU, UHTEPIPETAllH, apTyMEHTALIU .

OBiajieHne YHHBEPCAIBLHBIMU Y4€0HBIMH KOMMYHHUKATUBHBIMH 1€ CTBUSIMH:

OpPTraHM30BBIBATh yUEOHOE COTPYAHHYECTBO M COBMECTHYIO NESTEIBHOCTH C YYHTEIEM W
CBEPCTHHKAMH B TpOIeCcce PeIlIeHUs 3a1aY;

B3aMMO/JICIICTBOBATh W HAXOAUTH OOIIME CIOCcOObI paboThl; paboTaTh B TpyIIe: HaXOIUTh
olmiee penieHHe W paspeliath KOH(MIUKTHI HAa OCHOBE COIJIAaCOBAHMS IMO3MLMN M ydéra
MHTEPECOB; CIyIIaTh NapTHEPa; GOPMYIUPOBATH, APTYMEHTUPOBATH H OTCTAUBATh CBOE MHEHHE;

MIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB TNPH HAIMYUHM pPAa3HbIX TOYEK 3pEHHS U
paspemats KOHGINKTHI Ha OCHOBE yu€Ta MHTEPECOB U MO3UIIMM BCEX YYAaCTHUKOB;

apryMEHTHpPOBaTh CBOIO MO3ULHUI0O U KOOPAMHUPOBaTh €€ ¢ MO3MLMAMU NapTHEPOB B
COTPYAHUYECTBE MPU BHIPAOOTKE OOIIEro PEelIeHHs B COBMECTHOM JIeATEIbHOCTH;

BBINOJIHATH CBOIO 4acTh PalbOThbI, JOCTUTaTh KAYECTBEHHOI'O pe3yJibTaTa U KOOPAUHHPOBATH
CBOM JICHCTBUS C IPYTUMU YJICHAMHU KOMaH/IbI;

OILIEHMBATh Ka4eCTBO CBOETO BKJIa/1a B OOLIHIA MTPOAYKT.

OBiajieHHe YHHBEPCAJIBHBIMHI Y4eOHBIMH PeryJsiTHBHBIMM 1€iCTBUSIMU:

CTaBUTH IIEJIH, BHIOMPATh U CO3[aBaTh AJTOPUTMBI Ui PEUICHHS Y4eOHBIX MaTeMaTHUECKHUX
npo0iem;

IUIAHUPOBaTh M  OCYUIECTBISATH JAEATEIbHOCTh, HAIPABICHHYIO Ha pelleHHe 3ajaay
UCCIIEJIOBATENIbCKOTO XapaKTepa.

dbopMyIHpOBaTh M yIEPKHUBATh Y4eOHYIO 3a/1ady, COCTaBIATh IJIAH M IOCJIEI0BATEIbHOCTD
JIEWCTBUIA;

OCYIIECTBIISATh KOHTPOJIb MO 00pa3ily U BHOCUTh HEOOXOIUMBbIE KOPPEKTHUBBI,

KOHTPOJIMPOBATH MPOIIECC U pe3yIbTaT yueOHONH MaTeMaTHYECKOM e TeTbHOCTH;
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AJCKBATHO OLCHUBATH HpaBI/IJ'[BHOCTI) NIn OH_II/I60'—IHOCTI) BBIITOJITHCHU A yqe6H0171 3a1a4l, eé
O00BEKTUBHYIO TPYTHOCTb U COOCTBEHHBIE BOBMOKHOCTH €€ pelICHHS;

CJInyaTh CHOC06 I[eﬁCTBHH u €ro pe3yanaT C 3aJaHHBIM DTAaJIOHOM C IICJIBHO OGHﬂpy)KGHI/ISI
OTKJIOHEHHH M OTIIMYHH OT dTAJIOHA.

MPEeABUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEIICHUU YU4eOHOU 3aa4H;

MOHUMATh MPUYMHBL, IO KOTOPHIM HE OBUT JOCTUTHYT TPEOYyEeMBIH pe3ynbTaT IesATeIbHOCTH,
OTIpeIeNIATh MO3UTUBHBIE U3MEHEHNUS U HalpaBieHus, TpeOytomme nqanbHeime paboThl;

PETyINPOBaTh CIIOCOO BBIPAKEHUS SMOIIHI.

IIpenmeTHbIe pe3yabTaTh
5 KNIACC

Yuciia ¥ BoIYMCICHUSA

OpueHTHPOBATHCS B MOHATHAX U ONEpUPOBATh HA 6A30BOM ypOBHE TEPMUHAMH, CBSI3aHHBIMU
C HaTypaJbHBIMH YHCIIAMU, OOBIKHOBEHHBIMH U JICCITUYHBIMH JPOOSIMHU.

CpaBHMBaTh M YHOpPSAOYMBATH HATypallbHbIE YHMCJIA, CPAaBHUBATh B IMPOCTEHIIMX CIydasx
OOBIKHOBEHHBIE JIPOOU, NECATUYHBIC IPOOH.

CoOTHOCHUTH TOUKY Ha KOOPAUHATHOM (YMCIIOBOI) MPSIMOI C COOTBETCTBYIOLIUM €11 UUCIIOM U
n300paXkaTh HaTypaJIbHbIE YHCIIa TOUKAMHU Ha KOOPIUHATHOM (UHCIOBOM) IPSIMOH.

Beimonuate apudmernyeckue AEHCTBHS C HATYpaJbHBIMH YHCIAMH, C OOBIKHOBEHHBIMHU
IpoOSIMH B MTPOCTEHUIIHX CITydasiX.

BeInonHATs NpoBepKy, NPUKUAKY pe3yJIbTaTa BbIYUCICHHUMN.

OxpyrasTh HATypaJbHBIC YHCIIA.

Pelenue TeKCTOBBIX 32124

Pemate TekcToBble 3ajaun apu(PMETHUYECKUM CHOCOOOM U C IMOMOIIBIO OPraHM30BaHHOI'O
KOHEYHOro rnepedopa BceX BO3MOXHBIX BAapHAHTOB (IIPH HEOOXOJMMOCTH C HaIpaBIISIOIICH
MTOMOIIIBIO).

Pemarte 3amaum, copepkaliye 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIMYMHBI: CKOPOCTb, BpeMms,
paccTosiHMEe; 1€HAa, KOJHMYECTBO, CTOMMOCTh (TMPH HEOOXOIUMOCTH C HCIIOJIIb30BaHHEM
CIIpaBOYHOM MH(POPMALINH).

Hcnonb30BaTh KpaTKUE 3aMCH, CXEMBbI, TAaOIUIIblI, 0003HAUYEHNUS IIPU PELICHUH 3a/]1a4.

[Tonp30BaThCs OCHOBHBIMH €JMHHIIAMH H3MEPEHHUS: LIEHBI, MACChl; PACCTOSHUS, BPEMEHH,
CKOpPOCTH; BBIPa)KaTh OJTHU €AWHUIIBI BEJMYMHBI Yepe3 Apyrue (Mpu He0OOXOAMMOCTH C ONIOPOH Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

W3Bnekatp wuH(OpMALUIO, NPEACTaBICHHYIO B Talnuue, Ha cToiaO4YaToil jaumarpamme,
UHTEPIPETHPOBATH TPECTABICHHBIC JAaHHBIC, HCIIOIb30BaTh JAHHBIC TP PEIICHUN 3a/1a4.

Harasauas reomerpus

[Tonp30BaThCsl TEOMETPUUYCCKUMHU TOHSATUSMHU: TOUYKA, MpsMas, OTPE30K, JydY, Yrod,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBomuTh mHpHUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOIUX (OpMYy H3YyUEHHBIX
reOMETPUYECKHX (puryp.

Hcnonp30BaTh TEPMHUHOJIOTHIO, TIPU HEOOXOAMMOCTH IO BH3YaJIbHOW OMOpe, CBA3aHHYIO C
yIiaMH: BeplIMHA, CTOPOHA; ¢ MHOTIOYrOJbHHMKAaMH: yroJl, BEpIIMHA, CTOPOHA, JAWAroHalb; C
OKPY>KHOCTBIO: PaJINyC, TUAMETP, LEHTP.

N300paxaTh n3ydeHHBIE TEOMETPUIECKIE (PUTyphl HA HETMHOBAHHOW M KJIETYAaTOW Oymare ¢
MOMOIIBIO LIUPKYJIS U JINHEHKH (ITOCIe COBMECTHOTO aHAIN3a).

HaxonuTh AIMHBI OTPE3KOB HETIOCPECTBEHHBIM H3MEPEHHUEM C MTOMOIIIBIO TUHEWKH, CTPOUTH
OTpPE3KH 3aIaHHOW JJTUHBI; CTPOUTH OKPYKHOCTH 33JAHHOTO paJiyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB IPSMOYIOJIbHUKA, KBaJpaTa Uil MX MOCTPOCHMS,
BBIYKCIICHUS TUIOLIA/IU U IEPUMETpa.

Bbaucnare mepuMeTp M IUIOMIAJh KBaJpaTa, MPSMOYTOJIBHUKA, (UTYpP, COCTABICHHBIX W3
IPSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, u300pax€HHBIX Ha KJIeT4aToi Oymare.
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[Tonp30BaThbCS OCHOBHBIMH METPUYECKHUMH €IUHUIAMU HU3MEPEHHUS JJIMHBI, IUIOLIAIH;
BBIpPKAaTh OJIHU E€JMHMIBI BEJIWYMHBI 4Yepe3 JApyrue (Mpu HEOOXOJUMOCTH C ONOpOH Ha
CIIPaBOYHYIO HHPOPMAIIHIO).

PacrioznaBate napamesnenumnes, Ky0, HCIONIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo IpaHb,
U3MEpEeHUs; HaXO0UTh U3MEPEHUs Napajeenuneaa, Kyoa.

Boeruucnare 00péM KyOa, mapaiienenunesna Mo 3aJaHHBIM HM3MEpPEHHUsM (C Omopod Ha
aJIrOPUTM YUYEOHBIX NEHCTBHIT), OJIB30BaTHCS €AUHUILIAMU U3MEPEHUs 00BEMA.

Pemarte HecioXkHBIE 3a7aydl HA M3MEPEHUE TI'€OMETPUYECKHUX BEJIUYMH B IMPAKTHUECKUX
cuTyanusx (mpu HeoOXOJMMOCTH C BU3YallbHOM OMOPOH).

6 KJIACC

Ymucia 1 BbIYMCICHUS

OpueHTHpOBaThCS B MOHATHAX U ONEpUPOBaTh HA 0A30BOM ypOBHE TEPMUHAMHU, CBSI3aHHBIMU
C Pa3TUYHBIMU BHUJAMM YHUCEN U CHOCOOAMH MX 3aIUCH, MEPEXOJUThH (€CIM 3TO BO3MOXKHO) OT
OJTHOH (hOPMBI 3aITUCH YHUCJIA K IPYTOH.

CpaBHMBaTh W YNOPSJIOUYMBATH IeJble YHUCJA, OOBIKHOBEHHBIE U JECATUYHBIE IpoOH,
CpaBHUBATh UMCJIa OJHOIO U PAa3HbBIX 3HAKOB.

Bemonuate  apudmernyeckue EMCTBUS €  HATypaIbHBIMH W EJNBIMH  YWCIIAMH,
OOBIKHOBEHHBIMH U JIECSITUYHBIMU APOOSMH, MOJOKUTEIbHBIMU M OTPULIATEIbHBIMUA YU CIIAMHU.

BbuMciATh 3Ha4€HMS YMCIIOBBIX BBIPAXKEHWM, BBINOJIHATH NPUKUAKY U OLEHKY pe3yJsibTaTa
BBIUMCJIEHUI; BBINOJHATh NpeoOpa30BaHUSl UUCJIOBBIX BBIPAXXEHUII Ha OCHOBE CBOWCTB
apudmeTnyeckux neicTBUil.

CoOoTHOCUTH TOYKY Ha KOOPAMHATHOM HpPSIMONH C COOTBETCTBYIOUIMM €l 4YHMCIOM U
n300pakaTh YUCIIa TOUKaMHU HAa KOOPJMHATHON MPSIMON, HAXOIUTh MOZYJIb YUCIIA.

CoOTHOCHUTB TOUKH B IIPSIMOYTOJIBHON CUCTEME KOOPAMHAT C KOOPAUHATAMU 3TOU TOUKH.

OKpyrasTh LeNble YUCIIa U IeCITUYHbIE Ipodu (1o 00pasily), HAXOJUTh IPUOTMKEHUS YUCEll.

YucioBbie M OyKBeHHbIE BbIPAsKeHUS

OpueHTHpOBaTHCS B MOHATHUAX U ONEPUPOBATH HAa GA30BOM YPOBHE TEPMHHAMH, CBA3aHHBIMU
C 3aMMCHIO CTETICHH YHCIa, HAXOJUTh KBaJpaT U KyO 4HCia, BBIYUCIATH 3HAYEHUS MTPOCTEHIIINX
YHCJIOBBIX BBIPAXKEHUH, COAEPKAIIUX CTEIICHH.

[Tonp30BaThCcsl NpPU3HAKAMU JIEIMMOCTU (IPU HEOOXOJMMOCTH C ONOPOH Ha ajIropuTM
IIpaBWJIa), pacKJIabIBaTh HATYPAJIbHBIE UNCIIA HA IPOCTHIE MHOMXKHUTEIIH.

*Tlonb30BaThCcsl MacIITabOM™, COCTABIISITH POIIOPLIMU M OTHOIICHUSI.

Hcnonb3oBaTh OyKBbI Uil 0003HAUEHUS! YMCEN NPHU 3allUCU MAaTeMaTUYECKHX BbIpa)KeHU,
HAXO/JUTh 3HAYCHHUs] OYKBEHHBIX BBIPOKEHUH, OCYILECTBISAS HEOOXOIUMBIE IMOACTAHOBKH U
npeoOpa3oBaHus (C OMOPOI Ha AJTOPUTM YUEOHBIX JEHCTBHI).

HaxoauTs Hen3BECTHBII KOMIIOHEHT PaBEHCTBA.

Pemenne TekcTOBBIX 32124

Pemate MHOromaroBble TEKCTOBBIE 3aJaud apU(PMETHUYECKMM CIOCOOOM C OIOpod Ha
BOIPOCHBIN IUIAH.

Pewate mpocreiimme 3aaaun, CBI3aHHBIE C OTHOLLIEHUEM, IIPOIIOPLIMOHAIBHOCTBIO BEJINYMH,
IIPOLIEHTaMU; PelliaTh TP OCHOBHBIE 33J1a4M Ha IPOOU U MPOLIEHTHI.

Pemwate 3amaum, comepraniye 3aBUCHUMOCTH, CBS3BIBAIOIINE BEJIMYUHBL: CKOPOCTh, BpeMH,
paccTosiHMe, 1IeHa, KOJIUYECTBO, CTOMMOCTh; MPOU3BOJUTEIBHOCTb, BpeMs, 00BEMa paboTHI,
UCIIONIb3Ysl apu(MeTudecKue JeHCTBUSA, OLEHKY, MPHUKUAKY; I0JIb30BaThCs E€IUHULAMU
WU3MEPEHUS COOTBETCTBYIOIINX BEIMYHH.

CocTtaBisaTh OyKBEHHBIE BBIPAKEHHUS IO YCIOBHIO 3a/1a4H MTOC]IE COBMECTHOT'O aHAU3A.

W3BnekaTts nH(OpMAIUIO, TPEJCTABICHHYIO B TAONUIAX, HA JIMHEHHOH, CTONOYATON WIH
KpyTrOBOM JMarpamMmax, MHTEPIPETUPOBATh IPEICTABICHHBIE JaHHBIC; UCIIOJIb30BAaTh JaHHBIC
IIpYU pELICHUH 3a/1au.

[IpencTansaTe nHGOPMAIIUIO C TTOMOIIIBIO TAOJHUII, TUHEWHON U CTOJI0YATON TUarpaMM.

HarasinHasi reomeTpust

15



[TpuBoauTh mHpUMEpPHl OOBEKTOB OKPYXAIOLIETO MHpa, HUMEUMX (OpMy H3yUYEHHBIX
IF€OMETPUYECKHUX IUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, HPUMEpPHI PaBHBIX U CUMMETPUYHBIX
buryp.

N300pakaTh ¢ MOMOIIBIO LIUPKYJIS, JIUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAaHHOW W KJIETYATOM
Oymare H3ydeHHbIE IUIOCKHE TIeoMeTpuyeckre (GUurypel M KOHPUIypanuu, CUMMETPUUYHBIE
burypsr.

HmeTh mpeacTaBIeHUE O T€OMETPUUECKHUX IMOHATHUSX: PAaBEHCTBO (QUIYp, CUMMETPHS, OCh
CUMMETPUH, LIEHTP CUMMETPUHU.

Haxoaute BENMUYMHBI YIJIOB M3MEPEHHEM C IOMOUIbIO TPAHCIOPTHPA, CTPOMUTH YIJIBI
3aIaHHOM  BEJIMYMHBI, TOJB30BAaTbCsl MNPH PELIEHWH 3aJad  TPajyCHOM MEpOW yIJIOB;
pacro3HaBaTh Ha YEPTEKAX OCTPBIN, IPSAMOM, pa3BEPHYTHIN U TYIION YIJIBI.

BbluncnaTe JUIMHY JIOMaHOH, NEPUMETP MHOIOYTOJIbHHMKA, II0Jb30BaThCs EOUHHUIIAMHU
W3MEPEHUS IIMHBI, BBIpaXkaTh OJAHU €IUHULIBI U3MEPEHHUS [UIMHBI Yepe3 ApYyTHUe.

Haxoauts, UCnosp3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSIHUS: MEXIY ABYMS TOUKAMM, OT
TOYKH J0 IPSMOM, JUIMHY ITyTH Ha KBAaJPAaTHOU CETKE.

Boruncnsate miomaap Guryp, COCTaBICHHBIX U3 MPSIMOYTOJbHUKOB, UCIIOIb30BATh pa30ueHue
Ha MPSIMOYTOJbHUKHU, HA paBHbIE (PUIypHl, TOCTpaWBaHUE 10 MPSIMOYIOJIbHMKA; MOJIb30BATHCS
OCHOBHBIMM €JIMHUIIAMU MU3MEPEHUS IUIOIIAM; BbIpaXaTh OJHU €AMHUIIBI U3MEPEHUS IUIOIIAIU
yepes Apyrue (mpu HeoOXOUMOCTH C OTIOPOM Ha CITPABOYHYIO HH(OPMAIIHIO).

Pacno3HaBaTh Ha MOJAEISAX M HM300pa)XKEHUAX MHUPAMUIY, KOHYC, IMIIMHIAP, HCIOJIb30BATh
TEPMHUHOJIOTHIO: BEPILIHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJIETYATON OyMare MpsSMOYTOIBHBIN MapasuIesIeUIe]T.

Bbruucnare 00bEM NpSIMOYTOJBHOTO Mapajienenunesa, Ky0a, Moib30BaTbCsl OCHOBHBIMH
eMHUIIAMH U3MepeHusi 00bEMa; BBIpaXKaTh OJHU €JMHUIIBI U3MEepeHUs 00bEMa yepes Ipyrue (¢
OTIOpPO# Ha CIIPaBOYHYIO HH(POPMAITHIO).

Pemate HECNOXHBIE 3aJa4d Ha HAXOKJICHHUE TI'€OMETPUUYECKHUX BEJIMYMH B IPAKTHYECKHUX
cuTyanusx (mpy HeoOXOJUMOCTH C BU3yallbHOM OMOPOH).

MATEMATHKA. AJITEBPA
7 KJIACC

Yucaa 1 BBIYMCIEHUS

BbinonHATh, coueTass yCTHbIE M IHUCBbMEHHbIE TNPUEMBI, apUpMeTHUeCKue JEHCTBUS C
palnMoOHaIbHBIMU YHUCIIAMHU.

HaxonuTh 3Hau€HUs! YMCIOBBIX BBIPAXKEHUH; IPUMEHATh pa3HO0Opa3Hble ClIOCOOBI U PUEMBI
BBIUMCJIEHUS] 3HAYEHWI JApPOOHBIX BbIpAXKEHUH, COJAEPKAIIMX OOBIKHOBEHHbBIE U JECSTUYHBIC
Ipoowu.

[TepexoauTh OT OAHOM (POPMBI 3aMMCH YKCEI K APYroi (IpeoOpa3oBhIBaTh JECATUYHYIO POOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECITHYHYIO IpOOb).
CpaBHMBATb M yHOPSIOYMBATh PALIMOHAJIbHBIE YHCIIA.

OKpyIJIsTh YnCIa.

BbINONMHAT NPUKUAKY W OLEHKY pe3yjbTaTa BBIYMCIEHUMN, OLIEHKY 3HAYEHUN YHCIIOBBIX
BBIpaKCHUH.

BbINONHATE N[EHWCTBUS CO CTENEHSAMHM C HATypajbHBIMHU IIOKa3aTelsMu (C OHopoil Ha
CIIPaBOYHYIO HHPOPMAITHIO).

[TpuMeHATh TPU3HAKH JEIUMOCTH, Pa3I0KeHUE HA MHOKHUTEIM HATypaIbHbBIX YACE.

Pemare mnpocreiiline NpakTUKO-OPUEHTUPOBAHHBIE 3a/lauM, CBSI3AHHBIE C OTHOIIEHHEM
BEJIMYUH, MPONOPIHOHATBHOCTbIO BEJIMYMH, MPOLEHTAMU; HHTEPHIPETUPOBATh PE3YIbTAThI
pelieHnst 3a7ady ¢ y4éTOM OIpaHUYEHUHM, CBA3aHHBIX CO CBOMCTBAMHM pacCMaTpUBAEMbIX
00BEKTOB.

Auredpanyeckme BbIPasKeHHUs

OpueHTHpOBaThCSI B MOHATUSAX M ONEpUpOBaTh Ha 0a30BOM YypOBHE aireOpanyeckon
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TEPMUHOJIOTUEN U CHMBOJINKOM.

Haxonuth 3HaueHMst OyKBEHHbIX BBIPa)KEHUM MTPH 33 JaHHBIX 3HAYEHUSIX IEPEMEHHBbIX.

BrimonuaTe npeoOpa3oBaHUs LEOT0 BHIPAKEHHS B MHOTOWICH IPHBEICHHEM MOJOOHBIX
cJlaraeMbIX, pacKpbITHEM CKOOOK.

BBINOIHATE YMHOKEHHE OJHOWIEHA HA MHOIOWIEH U MHOTOYJIEHA HA MHOTOWIEH, IPUMEHSThH
(dbopMyIIBI KBaZpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOPOi Ha CIPAaBOYHYIO HH(POPMAIIHIO).

OcCyIIecTBIATh pa3lokKEeHNE MHOTOWIEHOB Ha MHOXKHUTENN C TTOMOIIBIO BRIHECEHHS 32 CKOOKH
00111ero MHOXKUTES, TPYINITUPOBKH ClIaraeMbIX, IPUMEHEHHs (POPMYIT COKPAILIEHHOTO YMHOKEHHS
(c omopoit Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh peoOpa3oBaHUs MHOTOUJICHOB JJIs PELICHUS Pa3IMyYHbIX 3a7a4 U3 MaTeMaTHKH,
CMEXHBIX IPEIMETOB, U3 PEAJIbHON TPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEH C HAaTypaJbHBIMU IIOKa3aTeNsIMU ISl MPeoOpazoBaHUS
BBIpKCHUH (C ONOPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHUsS M HEPABEHCTBA

Pemate nuHENHBIE YpaBHEHHs C OJHOM IIEPEMEHHOW, NMPUMEHsSs IpaBuja IEpexona OT
WCXOJHOTO YpaBHEHUs K paBHOCUIBHOMY eMmy. lIpoBepsATs, sBI€TCS JIM YUCIO KOpPHEM
YPaBHEHHUSI.

Hmets mpencTaBieHue o rpaduyeckux MeTonax MpH pPEeIIeHUM JIMHEWHBIX YpaBHEHUN U UX
CHCTEM.

[TonOupate mpuMepsl map 4Yucell, SBISIOMIMXCS PElIeHUeM JIMHEHHOro YpaBHEHUS C IBYMs
[IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TrpaduK JMHEHMHOro ypaBHEHHS C JBYMS
HepPEMEHHBIMU; MOJIB3YSICh IPaUKOM, IPUBOAUTE IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemwate cucTteMpl ABYX JMHEMHBIX YpaBHEHUH C JAByMS II€pEMEHHBIMH, B TOM YHCIIE
rpaduyecku (C OMOPOH Ha aITOPUTM YUEOHBIX JEHCTBUN).

CocTtaBisTh (1MOCJIE COBMECTHOIO aHaiW3a) U pelliaTh JUHEHHOE ypaBHEHHE WM CUCTEMY
JMHENHBIX ypaBHEHUH MO YCIOBHIO 33Jla4M, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ]a4X MTOJIy4CHHBIN pe3ybTar.

Koopanuate! n rpagpuxkn. @yHkuun

N300pakaTh Ha KOOPJMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIIHME 33aJJaHHBIM KOOpPIUHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbl; 3alIMChIBATh YUCIIOBbIE MPOMEKYTKH Ha anre0panyec KoM s3bIKe.

OtMedaTh B KOOPAMHATHON MJIOCKOCTU TOYKH IO 3a/JaHHBIM KOOpPAMHATAM; CTPOUTH I'paduku
auHeHHbIX QyHKuiA. CTpouTs rpaduk GyHkuuu y = KX + b.

OnuceiBaTh ¢ NOMOUIBIO (DYHKLIMH HM3BECTHBIE 3aBUCUMOCTH MEXAy BEJIMYMHAMM (IO
aNrOPUTMY Y4eOHBIX JEHUCTBHI): CKOPOCTh, BPEMSI, PACCTOSHUE; 1I€HA, KOJINYECTBO, CTOMMOCTb;
IPOM3BOUTEIBHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuts 3HaueHune QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[Tonumath rpaduueckuil crnoco® MNpeACTaBICHHs W aHaiu3a HMHPOpMAlMM; H3BIEKATh U
UHTEPIPETHPOBATH HHPOPMALIHIO U3 TPAPHUKOB peabHBIX MPOLIECCOB M 3aBUCUMOCTEH.

8 KIIACC

Yucyia v BBIYMCTICHUS

Hcnonb3oBaTh HavallbHbIE MPEACTABICHUS O MHOXECTBE JIEUCTBUTENbHBIX YHUCEN JUIs
CpaBHEHUS, OKPYIJICHUS W BBIYHCICHUH; HM300pa)kaTh JEHCTBUTEIBHBIC YHCJIa TOYKAMU Ha
KOOPJUHATHOUN MPSIMOM.

[TpumeHsTh MOHATHE apUPMETHUECKOTO KBAJAPATHOTO KOPHS;, HAXOIUTh KBaJpaTHBIE KOPHU,
UCIIOJB3Ysl TPU HEOOXOAMMOCTH KaJbKYJSTOP; BBIMOJHATH MPOCTEHIME TpeoOpa3oBaHUs
BBIPAXKEHUH, COIEpKAIMX KBaJApaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OONBIIMX W MAajblX YUCENT C TOMOIIBIO NECATUYHBIX Jpo0eil u
crerneneit yncna 10.

Anredpanyeckue BbIPasKeHUs
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[IpumMeHATh TOHATHE CTENEHW C IeJBIM II0Ka3aTesieM, BBITIOJHIATh MPeoOpa3oBaHUs
BBIPAXKEHUH, COAEp)KAIIMX CTENEHH C IeNbIM ToKasareieM (C HCIOJIb30BAaHHWEM CIIPaBOYHOM
UHpOpMAIIIH).

BrIMIOTHATE HECIOXKHBIE TOXKJIECTBEHHBIE MPEOOpa30BaHUsI PAIMOHAIBHBIX BBIPAKCHUN Ha
OCHOBE IMPaBWJI JCHCTBUN HAJl MHOTOWICHAMH U alreOpandyecKuMU JPOOsIMH.

PackiianpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHUTEIH.

[TpumensaTs mpeoOpa3oBaHus BBIPAXKEHUN I PEIICHUS PA3TUYHBIX 3a7a4 U3 MAaTEeMaTHKH,
CMEXHBIX TPEIMETOB, U3 PEAIbHOM MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHelinble, KBaJpaTHBIC YPAaBHEHUS (C MCIOIB30BAHUEM CIPABOYHON MH(MOPMAIINN)
U palMoOHAaJbHBIE YpaBHEHHS, CBOJSIIMECS K HHM, CHUCTEMbl JBYX YpaBHEHHH C JByMs
MIEPEMEHHBIMH.

[IpoBoauTH MpoCTEIMEe KCCIEAOBAaHUS YPaBHEHUW M CHUCTEM ypaBHEHUI, B TOM YHCJIE C
npUMEeHEeHHeM rpauyeckux MpeacTaBieHnil (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHUE WU
CHUCTEMa ypaBHEHUH PEIICHUSs, €CJId UMEET, TO CKOJIBKO, U TIP.) C OMIOPOii Ha aJTOPUTM YIeOHBIX
NEUCTBUI.

[lepexoauTs OT CIOBECHOI (OPMYITHUPOBKH 331auu K €€ anredpandeckoil MOIeu C OMOUIbIO
COCTaBJICHUS YPaBHEHHS WJIM CUCTEMbl YPaBHEHHH, WHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJTYyYEHHBIN Pe3ysIbTarT.

[TpuMeHsTh CBOWCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHHMSI, OLEHKH; PEIlaTh JIMHEHHbBIE
HEPABEHCTBA C OJHON NEPEeMEHHOW M HX CHUCTEMBI; JaBaTh TPAPUUECKYI0 HIUTIOCTPAIUIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUT

OnepupoBath Ha 0a30BOM ypoBHE (YHKIHMOHANBHBIE TIOHSATUS H S3bIK (TCPMHUHBI,
CHMBOJIMYECKHE OO0O3HAYEHHUS); ONMPEACNIATh 3HAaUeHHE (YHKIIMU 1O 3HAYCHHWIO apryMEHTa;
OTIPEIeNISATh CBOMCTBA (PYHKIUH 110 €€ rpaduKy.

. k
CtpouTth rpaduKu dIeMeHTApHbIX GyHKIUN Buga , Y = X2,y = X3,y =+/x ,y = ~; OIHCHIBATH

CBoMcTBa 4YHMCIOBOM (GyHKIMKU 1o €€ Tpaduky (IpH HEOOXOJUMOCTH C HaIPaBIISIOIICH
MTOMOIIIBIO).

9 KVIACC

Yucna v BbIYUCIEHUS

CpaBHUBaTh U YHOPSAJOYNBATh palliOHAIBHBIE U HPPALIMOHAILHBIE YUCTIA.

Breimonusate apudmeTrueckue NEWCTBUS C paIlMOHAIBHBIMU YHCIIAMH, COYeTas YCTHBIE U
IINCBbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYUCIICHUA C UPppallHOHAJIbHBIMU YU CJIaAMHU.

HaXO)]I/ITB 3HAQUCHHS CTENeHEH C IOECJIbIMHU IIOKa3aTCIIsIMU 1 KOpHCI\/’I; BBIYUCIIATE 3HAUYCHUA
YUCJIOBBIX BBIPAYKECHHI.

OKpyTJIsITh 1€HCTBUTENIBHBIE YKCIIA, BHIIOIHATh NPUKUIKY PE3YyJIbTaTa BBIUMCICHUHN, OLICHKY
YUCJIOBBIX BBIp&)KGHHfI.

YpaBHeHUA ¥ HEPABEHCTBA

PemaTe JMHENHBIE W KBaJpaTHbIC YPAaBHEHUS, YPABHEHM, CBOJAILIMECS K HUM, IIPOCTEHUIINE
JIpOOHO-paIMOHATIFHBIC YPABHEHHUS.

Pemate mpocteiiimme cucTeMbl ABYX JUHEWHBIX YpPAaBHEHUM C JIByMslI NEPEMEHHBIMH M
CUCTEMBI JBYX YpaBHEHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SIBJIACTCS JIMHEHHBIM (110 BU3yaJIbHON
orope).

Pemate mpocTeiilme TEKCTOBBIE 3aJauyd ajareOpanyeckuM CIOcOOOM C  TTOMOIIBIO
COCTAaBJICHUSA YPABHCHUA UJIM CUCTCMBI ABYX ypaBHCHI/IfI C ABYyM: IIEPCMCHHBIMU.

[IpoBoauTh MpoCTEIME HCCIEAOBAaHUS YPABHEHH W CHUCTEM YpPAaBHEHMH, B TOM YHUCIIE C
npUMEeHEeHHeM Trpauyeckux TMpeacTaBieHnil (ycTaHaBIMBAaTh, MMEET JIM YpaBHEHHUE WU
CHUCTEMA YpaBHEHUH pEIICHUs], ECIIM UMEET, TO CKOJIBKO, U TIp.).

Pemath nMHENMHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; W300pa)kaTh pEIICHUE
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HEPABEHCTB Ha YHCIOBOM HPAMOM, 3aIIMCHIBATH PEIICHHE C TOMOIIBIO CHMBOJIOB.

Pemars CHCTEMBI JTHHEMHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBaIPaTHOE
HEPABEHCTBO; M300pakaTh PEIICHHE CHCTEMBI HEPABEHCTB HA YHMCIOBOW MPSMOM, 3aIKMChIBATH
pellIeHne ¢ MOMOIIBI0 CHMBOJIOB.

Hcnons30BaTh HEPAaBEHCTBA MPH PELICHUH Pa3IMYHbBIX 3a1ad.

DyHKIUT

PacrosHaBath (pYHKIMH M3yYEHHBIX BHIOB. I10Ka3bIBaTh CXEMATHUYECKH PACIIONOKEHHE HA
KOOPAMHATHOM TIockocTH TpadukoB GyHkumi Buma: y = kx,y = kx + b, , y = ax? + bx +c, y = x5,

k o o o
VY =Vvx, Y= ; B 3aBUCHUMOCTH OT 3HAYCHHNU KOB(i)(i)I/II_[I/IeHTOB; OIMKMCBIBAaTh CBOMCTBA (bYHKI_[I/II/I

Crtpouth M H300pa)kaTh CXeMaTU4YeCKH TrpaduKy KBagpaTUYHBIX (YHKIMHA, OIKUCHIBATH
CBOMCTBA KBaJPAaTUYHBIX (DYHKIIHIA 1O UX TpaduKaM.

PacrioznaBath kBajpaTHUHYIO (QYHKIUIO 110 (hOopMyIie, TPUBOIUTH IPUMEPHI KBAPATUIHBIX
GyHKIUH U3 peaIbHON )XU3HU, (DU3UKH, TECOMETPUH.

YucsoBble M10CJ1€10BATEILHOCTH U IIPOrPecCHH

PacrioznaBath apu(METHUYECKYI0 M TEOMETPUYECKYIO MPOTPECCHUU TPU Pas3HBIX CIOco0ax
3aJIaHMUs.

BBINONMHATE BBIUKCIEHUS C UCIOJIb30BaHHEM (GopMyl N-ro uieHa apudmeTHyeckon Hu
FeOMETPUUECKON TMPOTPEecCUi, CYMMBI TMEpBBIX N UjJeHOB (C OMOpOH Ha CHPABOYHYIO
nHpopManmio).

Pemate 3amauu, CBsi3aHHBIE C YMCIIOBBIMHU IOCJIEIOBATEIBHOCTAMHU, B TOM YMCIE 3aJaYd U3
PEeATBbHOI )KU3HU (C UCIOIB30BAHUEM KaJIbKYISITOPA, TUPPOBBIX TEXHOJIOTHIA).

MATEMATHUKA. TEOMETPUsA
7 KJIACC

PacriozHaBaTh M3yueHHBIE TreoMeTpUYeckue (QUrypbl, ONpeaensTh HMX B3aWUMHOE
pacrooxkeHne, n300pakaTb TEOMETPUUECKHUE (GHUTYPHI, BBITIOJHITh YEPTEKHA IO YCIOBHIO
3ajaud. M3MepsaTh JMHEHbIE U YTJIOBbIE BEJIMYMHBI. PemaTh 3a7aud Ha BBIYMCICHHUE IJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Henate rpyOyi0 OIEHKY JHMHEWHBIX M YIJIOBBIX BEJIWYWH TPEIMETOB B PEaTbHON >KU3HU,
pa3MepoB MPHUPOAHBIX 00BEKTOB. Pa3znuuaTh pasMepsl STUX OOBEKTOB MO MOPSJIKY BETHUHHBI.

Ctpoutb 4epTekM K TC€OMETPUUYECKUM 3ajiadyaM (C HMCIOJIb30BAHUEM CMBICIOBOM OIOPHI:
HABOJISIIME BOMPOCKHI H/WIH aJITOPUTMA YICOHBIX TEHCTBUN).

[lonb30BaThCsl MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIB30BaTh MPU3HAKU M CBOMCTBA
PaBHOOCIPEHHBIX TPEYTOJIHLHUKOB P PEIICHUH 3a]1a4.

[TpoBOANTH AOKA3aTEIHCTBA HECIOKHBIX TEOMETPUUECKHX TEOPEM.

[lonp3oBaThCsi TpPU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJBHUKOB, CBOMCTBOM
MEIMAaHbl, TMPOBEAEHHON K THUIOTEHY3€ MPSIMOYTOJbHOIO TPEYroJIbHUKA, B PEUICHUU
TeOMETPUUECKUX 3a7ad (C HCIOJIB30BAHUEM 3PHUTEIBHONW HATJBIIHOCTA W/WIU BepOabHOM
OTIOpHI).

OnpenensTe MapaieIbHOCTh MPSMBIX C TMOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTs napamueIbHOCTh MPSMBIX C IIOMOIIBI0 PABEHCTBA PACCTOSIHUI OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYTrou IMpsMOM.

PemaTs 3a1aun Ha KeT4aToi Oymare.

[IpoBOUTE BBIUKCICHHS W HAXOJIUTh YHCIOBBIE ¥ OYKBEHHBIE 3HAYCHHUS YIJIOB B
FeOMETPUUECKHUX  3a/Jadyax C  HCMIOJb30BAHHMEM CYMMBI  YIJIOB  TPEYrOJbHUKOB U
MHOTOYTOJIFHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MpPH TNEPECEYCHUH IBYX MNapaJlIelbHBIX
NpSAMBIX CeKylIeH. Pemarh npakTuuyeckre 3aJjaui Ha HaXOKJACHUE YTIIOB.

NmeTs peacTaBieHue 0 NOHATHE T€OMETPUUYECKOI0 MECTA TOUYEK.

@OopMyIUpPOBaTh OMNPEACICHUS OKPYXHOCTH WM Kpyra, XOpAbl M JHaMeTpa OKPYKHOCTH,
MOJIB30BATHCSA UX CBOMCTBAMH. Y METh MPUMEHATH 3T CBOMCTBA MPU PEIICHUY 3a]1a4.
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OpueHTUpOBaThCS B MOHSATUAX: ONHMCAHHAS OKOJIO TPEYroJbHUKA OKPYKHOCTb, LIEHTP
ONUCAaHHOW OKpY)HOCTH. OnepupoBaTh Ha 6a30BOM YpOBHE (pakTaMH O TOM, YTO OMCCEKTPHCHI
YTJIOB TPEYTOJbHUKA IIEPECEKAIOTCS B OJHOW TOUKE, U O TOM, YTO CEPEANHHBIE MEPIIEHIUKYIIAPBI
K CTOpOHAaM TPEYTroJIbHUKA MEPECeKatoTCsl B OJJHON TOUKE.

OpueHTHpOBaThCSI B MOHATUSAX M ONEpUpOBaTh Ha ©0a30BOM YpOBHE: KacaTejbHas K
OKPYXXHOCTH, TEOpEMa O NEPIEHIUKYIJIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEIEHHOTO K TOUKE
KacaHMUs.

HmeTs mpejacTaBieHHE O MPOCTEHIIMX I'€OMETPUYECKHX HEPABEHCTBAX, UX MPAKTHUECKOM
CMBICJIE.

[IpoBOANTE OCHOBHBIE T€OMETPHUUECKUE TOCTPOEHUS C TTOMOIIBIO LIUPKYJIS U JINHEUKH.

8 KJIACC

PacriozHaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, HMX DJIEMEHTBHI, IOJIB30BAThCA HX
CBOMCTBaMH IIpU PELIEHUH FEOMETPUUECKUX 3a]1a4.

OpureHTUpOBaThCS B MOHATUU — TOYKU [IEPECEUEHHUS] ME/IMaH TpeyroybHUKa (LIEeHTpa Macc) B
pEIICHNN 3a]a4.

BnaneTs noHATHEM CpeAHEN JMHUM TPEYTOJIbHUKA U Tpaleluy, IPUMEHATh UX CBOMCTBA IIPU
peLIEHNN IPOCTEHIIMX IeoMeTpuueckux 3anad. Mmers npexncrasiieHue o teopeme Paneca u
TeOpeMe O MPONOPLUOHANBHBIX OTPe3Kax, IPUMEHSTh UX JUISl PEeIeHHs IPAKTUYECKUX 3a1a4 (C
OTIOPOi Ha 3pUTENBHYIO HATJIAHOCTB).

[TpumeHsTh TpU3HAKKU TOJO0MS TPEYTOJIBHUKOB B PEIICHWH HECIOXKHBIX I€OMETPHUUECKHUX
3a1ad.

[Tonw3oBaThes Teopemoit [udaropa ams pemeHus reoMeTpudecKuX U MpaKTHUECKUX 3a1ad.

Brnanere mnoHATMSAMH CHHYca, KOCHMHYCa M TaHIE€HCAa OCTPOro YyIyla MpsSIMOYTOJIBHOTO
TpeyrojipHuKa. [lonp30BaThCAd 3TMMH HOHATHAMM JUIsl pEIIEHUs MPAaKTHMYECKUX 3anad (mpu
HE00XOIMMOCTH C OTIOPOI Ha AJITOPUTM MPABUIIA).

Boruucnsate (paznudHbIMUA crioco0aMu) (C OMOpod Ha CIPaBOYHYIO MHPOPMAIIUIO) ILUIOIIA b
TPEyrojbHUKa M IUIOIIAJM  MHOTIOYroJbHBIX  (GUryp (monae3ysch, TIle HEO0OXOAUMO,
KaJIbKYJIATOpOM). [IpuMEHAT MOTyYEHHbIE YMEHNS B IPAKTUYECKUX 3aJa4ax.

Bnageth NOHATUSMU BIHCAHHOTO UM IEHTPAJbHOTO YIJIA, MCIOJIB30BaTh TEOPEMBI O
BIHMCAHHBIX yIJax, Yrilax MEXIy XopJaMH (CeKyIIMMH) U YIJle MeXJIy KacaTeJIbHOW U XOpAoH
IIPY PEICHUH NTPOCTEHIINX T€OMETPUUECKUX 3a1a4.

Bnaneth NOHSTHEM OIMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHSTh CBOMCTBA ONMCAHHOTO
YETBIPEXYTOJIBHUKA IIPU PEIICHUH MPOCTEHIINX 3a1a4.

ITpuMeHsTh OJIyYEHHBIE 3HAaHUS HAa IPAKTUKE — CTPOUTh MATEMAaTUUECKNE MOJIEIH JUIs 3a1a4
peanabHON KM3HM U MPOBOAUTH COOTBETCTBYIOIME BBIYMCIEHHS C MPUMEHEHHWEM IOA0OUs U
TPUTOHOMETPUH (T10JIB3YSICh, I'/Ie HEOOXO0IUMO, KaIbKYJIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPHIX YTJIOB, HAXOAUTH C UX MOMOIIBIO Pa3TUYHbBIE
DIIEMEHTHI TMPSAMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHUE NPSIMOYTOJBHBIX TPEYTOJIHLHUKOBY).
HaxomuTh (C MOMOIIBIO KAIBKYJISITOPA) [UIMHBI U YTIIBI [Tl HE TAOJMYHBIX 3HAUCHUH.

[Tonp30oBaThCs OpMyTIaMu IPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM ISt
HAXOXJCHUS COOTHOIICHHA MEXJIy TPUTOHOMETPHUYECKUMHU BeIMYMHAMHU (C OMOpod Ha
CIIPAaBOYHYIO MH(OPMAIIHIO).

Hcnonb30BaTh TEOpEeMbl CHHYCOB M KOCHMHYCOB IJISl HaXOXIACHHs Pa3IMYHBIX AJIIEMEHTOB
TPEYTOJbHUKA («pEIICHHE TPEYTrOJIbHUKOB»), TMPHUMEHSTh WX MPU PEIICHUU MPOCTSHIINX
T€OMETPUIECKHX 3a/a4.

Bnaneth moHATHSMH TIpeoOpa3oBaHUs IMOAOOMS, COOTBETCTBEHHBIX AIIEMEHTOB MOJOOHBIX
¢uryp. [loms3oBaThCs CBOMCTBAME TIOI00MS MPOU3BOJIBHBIX (PUTYP, YMETh BEIYHUCIISATE JUTHHBI U
HaXOJUTh yTJIbl Y OJ00HBIX puryp (1o ayroputMy y4eOHBIX aeicTBuil). [I[puMeHsTh CBOMCTBA
nonoOus B TPAKTHYECKHX 3aJadyax. YMeTh MPUBOAUTH MPUMEPHl MOJOOHBIX GUryp B
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OKPYKaIOIEM MUpE.

[Tonp30BaThCcsi TeopemMamu (110 BU3yaJIbHOM OMOpe) O MPOU3BEICHUU OTPE3KOB XOpI, O
IIPOU3BEJIEHUN OTPE3KOB CEKYIIMX, O KBapaTe KacaTeJIbHOM.

[Tonp30BaThCSl BEKTOpaMH, IOHUMATh UX F€OMETPUUECKUN U PU3NYECKUI CMBICH, TPUMEHSTh
UX B PEIICHUU reoMeTpudeckux u (usmdeckux 3anad. [[puMeHsTh ckanspHOe MPOU3BEICHUE
BEKTOPOB JIJIsl HAXO0XKICHUS JJIUH U yTJIOB.

[Tonp30BaThCs METOJOM KOOPIMHAT Ha IUIOCKOCTH, TPUMEHSATH €ro B pELICHHUH
TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners moHATHAMM NPaBHUIBHOTO MHOTOYTOJBHUKA, UIMHBI OKPY)XHOCTH, JUIMHBI AYyTH
OKPY)KHOCTH U paJIiaHHOM Mephbl yIJia, YMETh BBIYHMCIATH IUIOLIA/b Kpyra M ero vacteu (c
Ormopoi Ha chpaBouyHyl0 HH(popmaimioo). [IpUMeHSTh MONTy4YEeHHbIE YMEHUS B MPaKTHUYECKHUX
3aJa4ax.

Haxomute ocu (WM LEHTPbI) CUMMETPUM (GUTYp, NPUMEHATh ABMXKEHHS IUIOCKOCTH B
MPOCTEHIINX CIIydasiX.

IIpuMEHSTh OJIyYeHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTh MATEMAaTUUYECKNE MOJIEIH JUIs 3a/1a4
peanbHON KHU3HM U MPOBOAUTH COOTBETCTBYIOIIME BBIYMCIEHHUS C MPUMEHEHHWEM IMOA0OUS U
TPUTOHOMETPUUYECKHUX (QYHKIUH (TTOJIB3YSACh, TJIe HEOOXOIUMO, KAIbKYISITOPOM).

BEPOATHOCTDb U CTATUCTHKA

7 KIIACC

YuraTte MHPOpPMALIMIO, IPEJICTABICHHYIO B TaOIMLIAX, HA AUarpaMMax; MpeACcTaBiIsATh JaHHbIE
B BUJIe TAaOJHWI, CTPOUTH TUATrpamMMbl (CTOJOUKOBBIEC (CTONIOYATHIE) U KPYTOBBIE) IO MAacCHUBaM
3HAYCHHH (C UCIIOIH30BAHUEM 3PUTEILHON HATJISITHOCTH H/WJIN BEPOAIBHOM OIOPHI).

OnuchiBaTh M UHTEPHPETUPOBATH peaJibHbIE YWCIIOBBIE [aHHbBIC, IPEACTaBICHHBIC B
TaONMIax, Ha AUarpaMmax, rpapukax.

OpueHTHpOBaTbCSI B IOHATHSX W ONEpUpOBaTh HMMU Ha 0a30BOM YpOBHE: cpeaHee
apudmetnueckoe, MeAuaHa, HauOoOJIbIIEe M HAUMEHbIIIEe 3HaYeHUs1, pa3Max.

HmeTs npeacTaBieHne o0 CIy4YaifHOW N3MEHUYMBOCTH Ha TpuMepax 1eH, PU3NIeCKUX BEITHYHH,
AQHTPOIIOMETPHUYECKUX JAHHBIX; IMETh TPECTABICHNE O CTATUCTUIECKON YCTOWIHBOCTH.

8 KITACC

W3Bnekath U npeoOpa3oBbIBaTh MH(OPMALIMIO, IPEACTABIECHHYIO B BUJE TAOIULI, AUAarpaMM,
rpauKOB; MPEACTABIATH JaHHBIE B BHJIE TaOJIUII, THarpamMmm, rpaduKoB.

OnuceiBaTh MOCJIE COBMECTHOTO aHAIN3a JIaHHbIE C TOMOIIBI0 CTATUCTUUECKUX MTOKa3aTeNe:
CpeIHMX 3Ha4YE€HUM U Mep paccenBaHus (pa3max, IUCHEPCHUs U CTAHIAPTHOE OTKIOHEHHE).

HaxonuTb 4acTOThI YMCIOBBIX 3HAYEHUH M 4aCTOTHI COOBITHIA, B TOM YHCIIE 10 pe3yJibTaTaM
U3MepeHuil U HaOMoIeHUH (C HUCTONb30BAHUEM 3PUTENIbHON HATJISAHOCTH W/WIM BepOaIbHOM
OTIOPHI).

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITHH B ONBITaX, 3HAs BEPOATHOCTH AJIEMEHTAPHBIX
COOBITHIA, B TOM YHCJE B ONBITAX C PABHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITHAMHU (C
UCIOJIb30BaHUEM 3PUTENILHON HATJIAAHOCTH U/UITU BepOAIbHOM OIOPHI).

Hmets mpenctaBieHHE O TrpadUUecKMX MOJENSX: JAEPEeBO CIy4YaiHOro HSKCIEepPHMEHTA,
JMarpaMMbl Diijiepa, 9uciioBast psiMasl.

OnepupoBaTh MOHATUAMU Ha 0a30BOM YpOBHE: MHOYKECTBO, ITOJIMHOYKECTBO; BBINOJIHATH
orepanyy HaJ MHOXXECTBAaMH: OOBEJIMHEHHUE, TIepeceyeHre, JAOTOJIHEHUE; NEepeUnCsITh
AJIEMEHTHI MHOKECTB; TIPUMEHSTH CBOMCTBA MHOXKECTB (C MCIIOJIb30BAaHIEM BU3YaIbHOU OTIOPHI).

HmeTs npencrapieHue o rpaduueckoM NpeCTaBIeHe MHOKECTB U CBSI3e MeX/1y HUMU JUIs
ONKCAHUSl TPOIECCOB M SBJICHMI, B TOM 4YHCIIE MpPHU PEIICHUH 3a1ad W3 JPYTruxX y4eOHBIX
PEIMETOB U KYpPCOB.
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9 KJIACC

W3Bnekats u mpeobpazoBbIBaTh HHPOPMAIUIO, MIPEIICTABICHHYIO B PA3IMYHBIX UCTOYHHUKAX B
BUJC TaONWIl, AuarpamM, rpadUKOB; NPEICTABISATh JaHHBIC B BUIC TAONHII, JUarpamM,
rpaduKoB.

Pemate mpocteiimyie 3agaud  OpPraHU30BaHHBIM TMEpeOOPOM BapHAHTOB, a TaKkKe C
WCIIOJIb30BAHUEM KOMOMHATOPHBIX MPABUIT U METOIOB.

HNmeth mpencraBieHue 00 OMUCATENbHBIX XapaKTepUCTUKAX JMJIsi MAcCCHUBOB YHCIIOBBIX
JTAHHBIX, B TOM YKCJI€ CPETHUE 3HAUCHUS U MEPhI paCCEUBaHMUSL.

HaxoauTh 9acTOThl 3HAYEHHWH M YaCTOTHI COOBITHSI, B TOM HYHCIIE TOJB3YSICh pe3yibTaTaMu
MPOBEAEHHBIX U3MEPEHUM U HAOI0JeHUI (C OMOPOH Ha CIIpaBOYHYIO HH(OPMAIIHIO).

HaxoauTb BEpOSTHOCTH CIy4yalHBIX COOBITUI B H3yUEHHBIX OIBITaX, B TOM YHCIE B OMBITAX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHUSAX HCIBITAHUH /10 MEPBOTO yclexa, B
cepusix ucnbiTanuii bepuym.

Nwmets nipeacTaBieHue o ciiy4yallHOUW BEJIMUMHE U O PAaCIpeaesIeHUH BEPOSTHOCTEH.

Nmets mpeacTaBieHne o 3aKOHE OOJBIIMX YHUCET KaKk O IMPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4ailHOW M3MEHYUBOCTU U O POJIU 3aKOHA OOJIBIINX YHCEN B MIPUPOJIE U OOILIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KNIACC

KomnyecTBo yacoB

Ne OnexTpoHHble (IU(POBHIC)
HanmeHnoBanue pa3ienoB U TeM MPOrpPaMMbI KoHTponbHbIE [MpakTHyeckue
n/m Bcero o0pa3oBaTeIbHbIE PECYPCHI
paboThI paboTsI
HartypanbsHble uncina. [IeiicTBHS ¢ HaTypaJbHBIMU bubnnorexa [IOK
1 43 2 5
YUCIaMU https://m.edsoo.ru/7f4131ce
bubnuoreka LIOK
2 Harnannas reometpus. JIMNHUM Ha TIIOCKOCTH 13 1 2 httos://m.edsoo.ru/7fA131ce
bu6mmorexa [IOK
3 Harnsanas reomerpusi. MHOroyronbHUKN 10 1 1 htts://m.edsoo. ru/7f4131ce
4 Harnsnnas reometpus. Tena u ¢purypsl B 9 1 1 bubnunorexa [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmuorexa [IOK
> OOkikHOBCHHbIC 1pOGH S0 1 > https://m.edsoo.ru/7f4131ce
bu6mmorexa [IOK
0 JlecaTurinbie podu 35 1 > https://m.edsoo.ru/7f4131ce
bu6nuoreka LIOK
! HosToperme n 0dodmenne 10 1 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 8 21
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https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

KonuuecTBo yacos

Ne OnexTpoHHbIe (LIU(POBLIE)
HaumeHoBaHMe pa3fesioB ¥ TEM MPOTPAMMBI KoHTposbHBIE [pakTuuecKue
/11 Bcero 00pa3oBaTeIbHBIC PECYPCHI
paboTsl paboThI

bu6mmorexa [IOK

! Hatypasbhbie uicia 25 2 https://m.eds00.ru/7f414736
bubmmoreka LIOK

2 Harnsanas reomerpus. [Ipsimbie Ha MIIOCKOCTH 5 1 httos://m.edsoo.ru/7f414736
bubnuoreka LIOK

3 Jlpodu 44 3 ! https://m.eds00.ru/7f414736
bubmuorexa [IOK

4 H . 4 1

AIJAAHAS FEOMETPHS. CHMMETPH https://m.edso0.ru/7f414736

bub6mmorexa [IOK

> Berpaxenni ¢ dyksamn 18 1 https://m.eds00.ru/7f414736
bubmorexa [IOK

6 Harnsannas reomerpust. @Urypbl Ha MI0CKOCTH 6 1 httos://m.edsoo.ru/7fA14736
bubnuoreka LIOK

7 [TonoxuTenbHBIE U OTPHUIIATEIHHBIC YHCITA 43 3 1 httos://m.edsoo.ru/7f414736
bubmuoreka [IOK

8 lpencTanieHHe TAHKEIX ! ! https://m.eds00.ru/7f414736
bubmmorexa [IOK

9 Harnsgnas reometpus. @urypsl B IpOCTPaHCTBE 8 1 httos://m.edsoo.ru/7fA14736
bubnuoreka LIOK

10 [ToBropenue, 0000IICHIE, CHCTEMATH3AIUS 10 1 httos://m.edsoo.ru/7f414736

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 10 7
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MATEMATHKA. AJITEBPA

7 KJIACC

KomnyecTBo yacoB

DneKkTpoHHbIE (IHU(POBHIE)

No HaunmenoBanue pa3ienoB U T€M IPOrPaMMbI 00pa3oBaTeNbHbBIE PECYPCHI
Wi Bcero KonTponbsubie [IpakTueckue
paboThI paboThI
1 Uucia, BeIpaXeHHS, TOKIECTBA, YPABHEHHUS 21 5 bubmnoreka IIOK
https://m.edsoo.ru/7f415b90
2 OyHKIMU 12 1 bubnuoreka LIOK
https://m.edsoo.ru/7f415b90
3 CreneHb ¢ HaTypaJIbHBIM ITOKa3aTeIeM 11 1 bubnmnoreka IIOK
https://m.edsoo.ru/7f415b90
4 MHoro4jieHbI 18 9 bubnuoreka [IOK
https://m.edsoo.ru/7f415b90
5 DOpMyJIbl COKPAILIEHHOTO YMHOXKEHUS 18 9 bubmmoreka IIOK
https://m.edsoo.ru/7f415b90
5 CucrteMbl TUHEHHBIX YpaBHEHUN 15 1 bubmorexa [IOK
https://m.edsoo.ru/7f415b90
7 [ToBTOpenue u 06001IICHHE. 7 1 bubnmoreka [JOK
https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 10
8 KUIIACC
KonnuecTBo yacos OnekTpoHHbIe (IU(PPOBHIE)
No HaunmeHnoBaHue pa3zienoB U TeM NPOrpaMMbl 0o0pa3oBaTenbHBIE PECYPCHI
w/n Bcero KonTponbsubie [IpakTueckue
paboTsI paboThI
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ParnonanbHbIe IpooH 19 bubmorexa LOK
1 tona /P 1 https://m.edso0.ru/7f417af8
KBanparusie kopHH 20 bubmiorexa IOK
2 AP p 1 https://m.edso0.ru/7f417af8
YpaBHEHHS U CUCTEMBbI YPaBHEHUM 23 bubmuorexa [IOK
3 2 https://m.edsoo.ru/7f417af8
Hepasencrra 19 Bubnmoreka
4 2 https://m.edsoo.ru/7f417af8
OyHKIUU 6 bubnnorexa
S5 1 https://m.edsoo.ru/7f417af8
CreneHs ¢ LEJIbIM IOKa3aTeIeM 7 Bubimoreka
6 1 https://m.edsoo.ru/7f417af8
[ToBTOpeHue u 06001IICHIE 8 Bubmmoreka
7 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9
9 KJIACC
KonuuecTtBo uacos DnexTpoHHbIE (IUPPOBEIE)
Ne o0pa3oBaTeIbHBIC PECYPCHI
i HaumenoBaHue pa3fenoB v TeEM IPOTPaMMBI Beero KoHTponbHbIE [pakTHUecKue
paboThI paboThI
bu6mmorexa LIOK
1 [ToBTOpeHue u3ydeHHoro B 8 knacce 10 1 https://m.eds0o.ru/7f419d08
Bbubnuoreka LIOK
2 HepaBeHcTBa 1 crcTeMbl HEPAaBEHCTB 15 1 https://m.eds0o.ru/7f419d08
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. bubmuoreka [JOK

3| Cueremst ypabieriii 14 1 https://m.eds00.ru/7f419d08
bubmmotexa LIOK

4 Hucnossie pymnkimm 20 2 https://m.edsoo.ru/7f419d08
bubnunorexa LIOK

> Hporpeccit 18 1 https://m.edsoo.ru/7f419d08
5 DyieMeHThl KOMOMHATOPHKU, CTATUCTHKUA U TEOPHH 12 1 bubmuorexa [IOK

BEPOSTHOCTEH https://m.edsoo.ru/7f419d08
. bubmuorexa [IOK

7 [ToBrOopenue, 0000IICHNE, CHCTEMATH3AIUs 3HAHUN 13 1 https://m.eds0o.ru/7f419d08

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8

MATEMATHKA. TEOMETPUSA

7 KIIACC

KonnuectBo yacos

Ne DnexTpoHHbIe (LIU(POBLIC)
i HanmeHnoBanue pa3znesioB U TeM IpOrpamMMsl Beero KoHTponbsHbIe [TpakTueckue 06pa30BATENBHBIE PECYPCHI
paboThI paboThI
1 | [pocteiimme reomeTpuueckre GUrypsl U UxX 11 1 bubmmoreka [JOK
cBoiicTBa. Mi3MepeHne reOMeTPHUECKUX BETHYNH https://m.edsoo.ru/7f415e2e
2 | TpeyronbHUKH 15 1 1 bubmmorexa [IOK
https://m.edsoo.ru/7f415e2e
3 | [TapamnensHble IpsSMBIE, CyMMa yTJIOB TPEYTOJIbHUKA 28 5 1 bubmumorexa [JOK
https://m.edsoo.ru/7f415e2e
4 | OKpy>XHOCTb U KpYyT. [ eoMeTpruuecKre moCTPOCHHs 10 1 bubmuorexa [IOK
https://m.edsoo.ru/7f415e2e
5 | [loBropenue, 0000IICHIE 3HAHUI 4 bubmmoreka [JOK
https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 2
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8 KITIACC

KomngecTBo yacoB

Ne OnexTpoHHble (IU(POBLIC)
HanMeHoBaHuMe pa3esioB ¥ TEM IPOTPAMMBI KountponsHbie [pakTHyecKue
n/m Bcero o0Opa3oBaTebHbIC PeCYPChI
paboThI paboThI
N bubmuorexa IIOK
1| Hereipexyrompiiat 14 1 1 https://m.edsoo.ru/7f417e18
bubnmmorexa LIOK
2 Hromazs 16 1 1 https://m.edsoo.ru/7f417e18
bubnuoreka LIOK
3 | Tonobuere Tpeyromshukn 20 2 https://m.edsoo.ru/7f417e18
bubnmmorexa IIOK
4 OxpyxHocTS 15 ! https://m.edsoo.ru/7f417e18
. bubnmnoreka [IOK
S Tosropenne, 0bobmenne snanui 3 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 5 2
9 KJIACC
KonnuectBo yacos
Ne OnekTpoHHbIe (IU(PPOBHIE)
HaumeHnoBaHnue pa3fenoB v TeM IPOrpaMMBI KoHTponbHbIE IpakTryecKue
n/m Bcero 00pa3oBaTenbHbIE PECYPCHI
paboThl paboTsl
1 IToBTopenue kypca 8 kiacca 3 bubnnorexa LIOK
https://m.edsoo.ru/7f41al2c
5 Bexropsl 11 1 1 bu6nuoreka [JOK
https://m.edsoo.ru/7f41al2c
3 Merox koopauHAT 9 1 bubmuorexa [IOK
https://m.edsoo.ru/7f41al2c
4 CooTHoIIeHUs MEXAY CTOPOHAMH U YTJIaMH 13 1 bubnmnoreka [JOK
TpeyroabHuka. CKaasspHOe MPOU3BEICHHE BEKTOPOB https://m.edsoo.ru/7f41al2c
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IIpaBuibHBIE MHOTOYTOJIBHUKU. JITMHA OKPYKHOCTH bubnuoreka [JOK
5 . 12 1 1
W TUTOIIAAb Kpyra. Beraucienue mioma e https://m.edsoo.ru/7f41al2c
5 JIBUKEHHUsI TNIOCKOCTH 8 1 1 bubmuorexa [IOK
https://m.edsoo.ru/7f41al2c
7 AKCHOMBI IJITAHUMETPUN 2 bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c
8 [ToBTOpeHue, 0600IICHNE, CUCTEMATH3AIINS 3HAHHI 10 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 3
BEPOSITHOCTb U CTATUCTUKA
7 KJIACC
KonnuectBo yacos OnekTpoHHbIe (LU(PPOBHIE)
11\5_;1 HaunmeHnoBanue pa3ienoB U TEM MPOrpaMMBbl Beero KouTponbsHble [pakTHUecKue 00pa3oBaTeNbHbIE PECYPCHI
pa6OTBI pa60Tm Bubnuoteka HOK
1 IpencraBieHre JaHHBIX 7 1 2 https://m.edsoo.ru/7f415fdc
2 OnucarenpHas CTATUCTUKA 6 1 1 https://m.edsoo.ru/7f415fdc
3 CrnyyaitHast U3MEHYUBOCTD 7 1 1 https://m.edsoo.ru/7f415fdc
4 Beejienue B Teoputo rpadoB 3 1 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTh U YacToTa CIIy4aifHOTO COOBITHS 7 1 https://m.edsoo.ru/7f415fdc
6 O6o001enne, cucTeMaTu3amus 3HaHUI 4 1 https://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO YACOB IT10 ITPOT'PAMME 34 3 7
8 KJIACC
Ne HaumeHoBaHMe pa3aesioB U TEM IPOrpaMMbl Komrieetso tacos UEKTPORHbIE (LLHGPOBHIC)
n/m Beero KoHTtposbHbIe [TpakTaeckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboTeI bubmmoreka [{OK
1 IToBTOpeHme Kypca 7 Kiacca 4 https://m.edsoo.ru/7f417fb2
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2 OnucarenbHasg CTATUCTHKA. PaccenBaHue JAaHHBIX 4 https://m.edsoo.ru/7f417fb2
3 MHoxecTBa 4 https://m.edsoo.ru/7f417fb2
4 BeposTHOCTh CITydaliHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
5 Brenenne B Teoputo rpadoB 4 https://m.edsoo.ru/7f417fb2
6 CrnyyaliHble COOBITHS 8 https://m.edsoo.ru/7f417fb2
7 O60011eHne, cCUCTEMATU3AIUS 3HAHUI 4 2 https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB T10 I[TPOTPAMME 34 2 1
9 KUIACC
Ne KonnaectBo yacos DneKTpoHHbIE (ITU¢POBHIC)
o /;1 HanMeHoBaHMe pa3iesioB ¥ TEM IPOrPaMMBI Beero KOHTpOIbHBIE IIpakTHuecKkue 00pa3oBaTeIbHBIC PECYPCHI
paboTsl paboTsl bubmmorexa [IOK
1 [ToBTOpeHme kypca 8 kiacca 4 https://m.edsoo.ru/7f41a302
2 DeMeHThl KOMOMHATOPHUKHU 4 1 https://m.edsoo.ru/7f41a302
3 ['eomeTpHruecKas BEpOSITHOCTh 4 https://m.edsoo.ru/7f41a302
4 Wcnbitanus bepraymm 6 1 https://m.edsoo.ru/7f41a302
5 CrnyyaiiHasi BeJTMUHHA 6 https://m.edsoo.ru/7f41a302
6 O0600111eH1Ee, KOHTPOJIb 10 1 https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2
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YYEBHO-METOJUYECKOE OBECINEYEHUE OBPA30OBATEJIBHOIO
MPOILIECCA

Oo0s3aTe/ibHbIE YYeOHbIEe MATEPHAJIBI VIS YYEHUKA

Martematuka (B 2 yactax), 5 knacc/ Bunenkun H.S., XKoxos B.U., Yecnoko A.C.,
Anexcanmposa JLLA., IlBapubypn C.H., AxumonepHoe obmectBo I3maTenbcTBO
«ITpocsemenne»

Marematuka (B 2 yactsax), 6 kmacc/ Bunenkun H.S., XKoxos B.U., YecnokoB A.C.,
Anexcanmposa JLLA., IlBapubypn C.H., AxumonepHoe obmectBo I3matenbcTBO
«ITpocBemenune»

Anrebpa, 7 xmacc/ MakaperaeB HO.H., Munmgrok H.I'., HemkoB K.M. u apyrue; mon
penakiueit TensikoBckoro C.A., Akimoneproe obiiectBo «M3natensctBo «Ilpocserienner

Anrebpa, 8 kimacc/ Makaperue FO.H., Munmrok H.I'., HemkxoB K.WU. u npyrue; mox
penakuueit TenskoBckoro C.A., AkunonepHoe o0mecTBo «M3marensctBo «IIpocBemmenne»

Anrebpa, 9 kmacc/ MakapeueB FO.H., Munmiok H.I'., Hemkos K.W. u apyrue; mox
penakiueit TemsakoBckoro C.A., AknnonepHoe oomectBo «M3marenbctBo «IIpocBemenue

Anrebpa (B 2 4wactsx), 9 kmacc/ Yacts 1: Mopakosua A.I'., CemenoB I1.B.; Yacte 2:
Mopnkosuu A.I'., AnexcanapoBa A.Jl., Mumyctuna T.H. u apyrue; mnoa penakiuein
Mopakosuua A.I'., O0mecTBO ¢ orpaHrn4eHHOM 0TBeTCTBEHHOCThI0 « MOl MHEMO3MHA

l'eomerpust, 7-9 kmaccel/ Artanacan JI.C., byty3oB B.®., Kagomues C.b. u apyrue,
AxtnmonepHoe obmiecTBo «3narenbctBo «IIpocBemieHue

Martematuka. BepostHOoCTh U cTaTHCcTHKA: 7-9-€ Kilacchl: 0a30BbI ypOBEHb: YUYCOHUK: B
2 gactax, 7-9 kmacce/ Beiconkuii U.P., flmenko U.B.; nox pen. Amenko MN.B., AximonepHoe
obmectBo «M3narennpcTBo «IIpocBemieHue.
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