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[NOACHUTEJIBHA A 3AITMCKA

Pabouas mporpaMMa o MareMaTuke Ui 00y4aroluxcs C3aJep:KKOU MCUXUYECKOIro
pazButusa (nanee — 3I[IP) Ha ypoBHE OCHOBHOro 00IIero oOpa3oBaHMs MOATOTOBJIEHA HA
OCHOBE:

1. denepanbHOrO rocy1apcTBEHHOr0 0Opa30BATENBLHOIO CTAHIAPTa OCHOBHOI'O
obmrero oopazosanus (I[Ipukaz Munnpocsemienust Poccun ot 31.05.2021 1. Ne
287, 3apeructpupoBaH MuHuctepcTBoM roctuinu Poccuiickoit denepanuu
05.07.2021 1., per. Homep 64101)(nanee — DI'OC O00),

2. TlpumepHOW aganTHUPOBAHHOM OCHOBHON 00pa30BATENBHON IPOrpaMMBbl
OCHOBHOTO 00IIero o0pa3oBaHus 00yYarONIUXCS C 3aJACPIKKON TICUXUIECKOTO
pazButusa (omoOpenHoit pemenueM DOYMO mno obmemy o0pa3oBaHUIO
(mportoko:n ot 18 maprta 2022 1. Ne 1/22)) (manee — ITAOOIT OOO 3I1P),

3. Tlpumepnoii paboueil mporpaMMbl OCHOBHOTO o00IIero oOpa3oBaHHUsS IO
npeamety «MaremaTuka»

4. IlpumepHOil mporpaMMsbl BOCIIUTAHMS, C YIETOM PAaCIPEAEICHHBIX M0 KJlaccam
MpOBEPSIEMBbIX TpeOOBAaHMM K pe3yJbTaTaM OCBOCHUS AJXanTHUPOBAHHOM
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUS
o0yJaronuxcs ¢ 3aJepKKOM MCUXUUECKOrO Pa3BUTHS.

5. KoHuenuuu pa3Butus MareMaTudyeckoro oOpa3oBanust B Poccuiickoi
®denepanuu.

6. Ilpuka3 MunuctepctBa [Ipocsenienus Poccuiickoit denepanuu ot 23.11.2022
r. Nel014 «O6 ytBepxkaeHun (QeaepaabHON 00pa30BaTEIbHON MPOTPaMMBbI
CpeaHero olIero oopa3oBaHUs

Oo0masi xapakTepucTUKa y4eOHOro npeamera «MareMaTukKa

VYueOubiii mpenmer «MaremMaTuka» BXOAMT B MpPEeIMETHYIO 001acTh
«Maremaruka u uHpopMaTuka». OH CIOCOOCTBYET PAa3BUTHIO BBIYUCIUTEIBHON KYJIbTYPBI U
JIOTUYECKOTO MBIIUIEHUs, (OPMUPOBAHUIO YMEHHUS IOJIb30BATHCS aJITOPUTMAMH, a TaKXKe
NPUOOPETEHUI0 TMPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B IOBCEIHEBHON >KU3HU
oOyuatomuxcsi ¢ 3[IP. YueGHbIi TpeaMeT pa3BUBaeT MBIIUICHHE, MPOCTPAHCTBEHHOE
BooOpakeHHe, (YyHKIMOHAIBHYIO TPaMOTHOCTb, YMEHHS BOCIPUHUMATh W KPUTHUUYECKU
aHAJIM3UPOBATh UH(OPMAIIHIO, TIPEICTABICHHYIO B pa3IMYHBIX (opMax.

OOyuenne maTemMaTHKe Ma€T BO3MOXKHOCTh pa3BuBaTh y oOydaromuxcs ¢ 3[1P
TOYHYIO, PAllMOHAIbHYIO U THPOPMATUBHYIO pe4b, yMEHHE OTOMPATh HAanOoJIee MOAXO0ISIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, Tpaduueckue CcpeicTBa [UIS BBIPAKEHUS CYXKICHUU U
HaIJISIAHOTO UX MPEICTABICHUSI.

[Iporpamma oTpaskaeT coaepkaHue oOyudeHHs npeaMery «Maremaruka» ¢ y4eToMm
0co0bIX 00pa3zoBarenbHBIX TOTpeOHOCTEN oOyuatomuxcs ¢ 3IIP. Onagenune y4eOHBIM
npeamMeToM «MaremaTrKa» IpeiCTaBISIET ONPEACICHHYIO CIOXKHOCTh s ydamuxcs ¢ 3I[1P.
VY obyuatomuxcs ¢ 311P HanGoiee BbIpakeHbI OTCTABAHUS B Pa3BUTHH CIIOBECHO-JIOTHUECKHUX
(GhopM MBIIUICHHS, TIOITOMY a0CTPAKTHBIC M OTBJICUEHHBIC KATETOPUU UM TPYIHOJAOCTYITHBI.
B toxe Bpemst mpu crierMaiibHOM 00y4eHUH OOYyYarolIuecss MOTYT BBITIOJHATH 3a/IaHUS 10
anroputMy. OHU BOCHPUMMYMBBI K MOMOIIM, MOTYT BBIIIOJIHUTH NMEPEHOC HA aHAJOTUYHOE
3aJlaHue YCBOGHHOTO crocoba pemieHus. CHIDKEHUE Pa3BUTHUSI MBICIUTEIBHBIX OTEpaiii U
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3aMEJICHHOE CTAHOBJICHME JIOTMYECKMX JCUCTBUM NPHUBOMAT K  HEJNOCTATOYHOU
OCMBICJIIEHHOCTH COBEPIIAEMBIX YUEOHBIX ACUCTBUI. Y 00y4aromuxcs 3aTpy/IHEHbI CUETHbIE
BBIYUCIICHUS, IIPOU3BOAMMBIEC B yME. B IIMCEMEHHBIX BBIUMCICHUAX OHM MOTYT IPOIYyCKaTh
OJIMH M3 IPOMEXYTOUHbIX I1aroB. [Ipu paboTe ¢ YnCIOBBIMU BBIPAXKEHUSIMH, BBIYUCICHUEM
VX 3HA4YCHUS MOTYT HE yAEpPXKUBATH INPABWIBHBIA MOpPANOK AcicTBuil. [Ipu ympomenuw,
npeoOpazoBaHny BeIpakeHui ydamuecs ¢ 3[[PHe MOTyT caMOCTOSITEIFHO PUHSTH PELICHUE
O TOCIENOBATEIbHOCTH BBINOJHEHUS ACUCTBHM. KOHKPETHOCTH MBINUIEHUS OCJIOXKHSET
YCBOCHHsI HaBbIKA pCEIICHUS YPAaBHEHUM, HEPAaBEHCTB, CHUCTEMBbl ypaBHEHHMU. Im
MaJOJOCTYITHO COBEPIIEHHE OOPAaTUMBIX ONEpPALIUM.

Huzkuii ypoBeHb pa3BUTHsI JTOTUUYECKHX OMNEpalui, HeJocTaTouyHas 00OOIIEHHOCTh
MBIIIJIEHUS 3aTPYAHSIOT U3ydeHHe TeMbl « DyHKIUNU»: IPU ONpeieeHnH (yHKIMOHAIbHON
3aBUCUMOCTH, TPH OIUCAHUU TpadUyecKod CHUTyallMH, HCIOJb3ysl TE€OMETPUUYECKUH,
anrebpandyeckuil, QyHKIIMOHAIBHBIN s3bIkU. Hepenko yvamuecs He BUAAT pa3HUIIBI MEXKITY
obnacThio onpeseneHus: GyHKIUU U 00JIaCThIO 3HAUCHUH.

Pemenue 3agau compskeHO C TPYAHOCTAMU OGOPMIICHHUS KpaTKOM 3amucH,
MPOBE/ICHUS aHAJIM3a YCJIOBUS 3aJauM, BblAeNeHus cyuecTBeHHoro. O0yuarouiuecs c3I1P
3aTPYHAIOTCS CclieNaTh YMO3aKIIOUeHHE OT OOILIero K YacTHOMY, HEpPEIKO BBIOMPAIOT
HepalKroHaJIbHbIE CIOCOObI pEIIeHHS], UHOTIa OTPaHUYHMBAIOTCS MAHUITYJISIUSMU C YHCIIaMU.

[Ipu n3yuenuu reomerpuueckoro Marepuana odyvarommuecs ¢ 3[1P cramkuBaroTcs ¢
TPYIHOCTBIO JI€JaTh JIOTUYECKHE BBIBOJbI, CTPOUTH IIOCIIEIOBATEIbHBIE PACCYKICHUS.
Hempounble 3HaHHMS OCHOBHBIX TEOpPEM TIE€OMETPUH MPUBOJUT K OIIMOKAM B pEUICHUU
reomeTpuueckux 3azad. OOyuaromuecss MOTyT MOJAMEHUTb (HopMyily, HENpaBUIbHO
OpuMeHUTh TeopeMmy. K cepbe3HbIM OIMOKaM B pelIeHUH 337ady MPHUBOJSAT HEJIOCTATOYHO
pa3BUTHIE IPOCTPAHCTBEHHBIE NIPEACTABICHUSA. VM CI0KHO BBIIIOJIHUTH YEPTEXK K YCIOBUIO,
B IIMCbMEHHBIX pab0TaXOHU HE MOTYT IPUBECTH OOBICHEHUE K UEPTEKY.

To4yHOCTh 3amOMUHAHMSI M BOCIPOU3BEACHMS Y4YEOHOro MaTepualia CHUXKEHBI I10
INPUYMHE CI1a00CTH MHECTUYECKOH JIeATENIbHOCTH, CyKeHUs o0beMa namsti. OOyuaronmmcest
c 3IIP Tpebyetcs Gonblile BpeMEHH Ha 3aKpeIUIeHHE MaTepuaia,akTyaln3alus 3HaHU| 1o
OIIOpE NPU BOCIIPOU3BEICHUU.

JUis mpeofosnieHus TpyAHOCTEeH B HM3yueHHM ydeOHoro npeamera «MaremaTukay
HeoOXxonuMa ajanrtanus odbemMa M XapakTepa y4eOHOro marepuaia K I103HaBaTeNIbHBIM
BO3MOkHOCTAM yuamuxcs ¢ 3[IP. Ciaenyer yueOHbIil MaTepuan nIpeno HOCUTh HEOOIbITUMHU
HOPLMSIMH, YCIIOKHSS €r0 MOCTENEHHO, U3BICKUBATHCIIOCOOB! alalTalluy TPYIHbIX 3a/laHuil,
HEKOTOpbIE TEMBI JaBaTb KaK O3HAKOMUTEJbHBIC; HCKIIOUaTh OTIENIbHBIE TPYIHbIE
JI0Ka3aTeNIbCTBA; TEOPETUYECKUI MaTepuall pPEKOMEHIyeTCsl H3ydaTb B  IIPOLECCE
MIPAKTUYECKOU AESITENIBHOCTH 10 pelIeHHIo 3a1a4. OpraHn4eckoe eAMHCTBO IPAKTUYECKON 1
YMCTBEHHOM JESATENbHOCTU YYaluXcs Ha ypoKaX MaTeMaTUKU CIOCOOCTBYIOT NMPOYHOMY U
CO3HATEIbHOMY YCBOEHUIO 0Aa3UCHBIX MAaTEeMAaTUYECKUX 3HAHUM U YMEHUH.

Hean n 3a1a4u U3y4yeHUus y4eOHOro npeamera «MareMaTukay

[TpuoputeTHBIMU Yenamu OOyUSHHUS MaTeMaTHKE B 9 Kilaccax sIBISIFOTCS:

® (opmupoBaHHME [EHTPAIBHBIX MAaTEMAaTUYECKUX TOHATUN (YHCIIO, BeEIWYMHA,
reoMeTpuyueckas Qurypa, rnepeMeHHasi, BEpOSITHOCTh, (PYHKIIHsI), 00eCIeuynBatOIInX
MPEEeMCTBEHHOCTh M TEPCINEKTHBHOCTh  MaTeMaTUYeCKOTO  00pa3oBaHUs
oOyuatomuxcs ¢ 3I1P;

® noxaseaeHue oOyuatomuxcst ¢ 3[IP Ha mocTymHOM Juisi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMAaTUKH U OKPY>KAIOIIET0 MUPa, TOHUMAaHUE MAaTEMATHKU KaK4acTh
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oO11eil KyJIbTypbl YEJIOBEYECTBA;

® pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPUECKHX crocoOHocTel obOyuwarommxcsa ¢ 3IIP,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENBCKIX YMEHUN, KPUTUYHOCTUMBIIILIICHUS,
MHTEpeca K U3yUYEHUI0 MaTEMAaTUKH;

® (opmupoBanue (yHKUMOHAJIBHOM  MaTeMaTHYE€CKOM TI'PAaMOTHOCTH:  YMEHHS
pacrno3HaBaTh IPOSBIECHUS MATEMAaTUUYECKUX NOHATUI, 00BEKTOB M 3aKOHOMEPHOCTEN
B peajJbHBIX KU3HEHHBIX CUTYalUAX U NPHU U3YYEHUHU IAPYIHXydeOHBIX MPEIMETOB,
MPOSBIICHUS 3aBUCHMOCTEHl M 3aKOHOMEpHOCTEH, (OpPMYIHpPOBaTh HUX Ha S3bIKE
MaTeMaTUKU W CO3[aBaTh MaTEMaTUYECKUE MOJIEIH, IPUMEHSATh OCBOEHHBIN
MaTeMaTUYEeCKU ammapar s pelieHHus MPaKTUKO-OPUEHTUPOBAHHBIX —3ajad,
MHTEPIPETUPOBATh U OLIEHUBATH MOJIYYCHHbIE PE3YIIbTaThl.
JloctrxeHue 3Tux 1esieid o0ecrneyrBaeTcsl peleHHUeM CIEAYIOINX 3a0ay.

® popmupoBath y oOyvatomuxcs ¢ 3[IP HaBbikM  y4eOHO-TIO3HABATEIHHOM
JeSITEIbHOCTH: MJIaHUPOBaHUE paOOThI, MOUCK PAllMOHANBHBIX MyTEW €eBBINOJIHEHHUS,
OCYIIECTBJIEHHUS] CAMOKOHTPOJIS;

® CrnocoOCTBOBAaTh  MHTEIUIEKTyaJlbHOMY — pa3BUTHIO,  (OpMHpOBaTH  KayecTBa,
HEOOXOJMMBbIE YENOBEKY JUIsl TMOJIHOIEHHOW JKHM3HM B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMAaTUYECKON JMEATEeIbHOCTU: SCHOCTH M TOYHOCTH MBICIH,
UHTYULIMHA, TPOCTPAHCTBEHHBIX MPEACTABICHUN, CHOCOOHOCTH K MPEOJI0JICHUIO
TPYAHOCTEN;

" (popmupoBaTh KIHOYEBbIE KOMIETEHIMU YYalllUXCS B paMKax MpeAMETHOM oliactu
«Matemartuka 1 HHGOpPMATHKAY;

" pa3BUBATh NOHATHUITHOE MblILIEeHUs oOy4Jatomuxcs ¢ 3I1P;

® OCYIICCTBJISATH KOPPEKIMIO IO3HaBaTENbHBIX IpoleccoB oOydaroruxcs c 3IIP,
HEOOXOAMMBIX ISl OCBOCHUS MMPOTPAMMHOT0 MaTepuaia o yueOHOMY MpeaMeTy;

" [peaycMaTpPUBaTh BO3MOXKHOCTh KOMIIEHCAIIMM 0Opa3oBaTeNbHBIX JIe(OUIIMTOB B
OCBOCHHUH MPEIIECTBYIONIECTO MPOrpaMMHOT0 Marepuaina y obydaronuxcs ¢ 3[IP u
HEJIOCTAaTKOB B UX MAaTeMaTHYE€CKOM Pa3BUTHUH,

® chopMHUPOBATH YCTOWYUBBINA HHTEPEC YUAIIUXCS K IPEAMETY;

® BBLISBIIATH U PA3BUBATh MAaTEeMATHYECKHE U TBOPUECKHE CIIOCOOHOCTH.

OcHOBHBIC JIMHHHM COJACpKaHUsS Kypca MaTemMaTuku B 9 xkiacce: «Yucina u
BBIYHCIICHHS, «Anredpay («Anredpandeckue BBIpAKEHHUS», « Y paBHEHUS WHEPABEHCTBAY),
«Dyukiun», «l'eomerpus» («['eomeTpuueckue (UTYppl W UX CBOHCTBa», «l3MepeHue
TCOMETPUUCCKUX BEIMYHMHY»), «BeposSITHOCTh M CTaTUCTHKa». laHHBIC JIMHUHM Pa3BUBAIOTCS
napajuieNIbHO, KaX/1asi B COOTBETCTBHUHU C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJTHA
OT JIpyroii, a B TECHOM KOHTAaKTe€ W B3amMojehHcTBUH. Kpome 3Toro, mx oOBEAMHSET
JIOTHYECKasi COCTAaBIIAIONIAS, TPAJAUIIMOHHO MPHUCYIas MaTeMaTHKE M IMPOHU3BIBAIOIIAS BCE
MaTeMaTHYeCKHe Kypchlu cojepkaTtenbHbie TuHuu. ChopmynupoBanHoe B DenepaabHOM
rOCyJapCcTBEHHOM 00pa3oBaTeIbHOM CTaHJApTEe OCHOBHOTO o0O0Immero oOpa3oBaHUs
TpebOBaHHE «YyMETh OMNEPUPOBATH MOHATHSIMHU: ONpENEICHHE, aKCHOMa, TeopeMa,
JI0Ka3aTeNbCTBO;, YMEHUE PACTIO3HABATh WCTUHHBIC M JIOKHBIC BBICKA3BIBAHUS, MPUBOIUTH
MpUMEpPhl W KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAaHUS MW OTPHUIIAHUS BBICKA3bIBAHUI
OTHOCHUTCSI KOBCEM KypcaM, a (POpMUPOBAHUE JIOTHUECKUX YMEHUN pacipeiesieTcs 0 BCeM
rogaMmoOy4eHns Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHMs.

Conepxanrie 00pa30BaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yJIbTaTaMOCBOCHUS
[TpumepHoii paboueii mporpaMMel, pacpeaeIEHHBIM 110 rojiaM 00y4eHus1, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUIIHAAIBHBIM BOMPOCAM OOYYaroIIHecs
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oOpallaguch HEOAHOKPATHO, YTOOBI OBJIAJIEHUE MATEMATUYECKUMH TOHATUSIMU Y HABBIKAMHU
OCYILECTBJSUIOCh  IIOCIENOBATEIbHO M IIOCTYNATENbHO, C COONIONEHUEM IPHHIUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYAIUCH B OOIIYI0 CHCTEMY MaTeMaTHYECKHX
npencraBiaeHuil odyvarommxcs ¢ 3I[IP, pacmupsis m yrmyOnss e€, oOpasys NpOdYHbIE
MHO>KECTBEHHbIE CBs3M. OOmme 1enu u3ydeHus ydeOHoro mnpeamera «MaTemaTuKa»
npencrasiieHsl B [IpuMepHoii paboueil mporpaMMe OCHOBHOTO 00111ero 00pa3oBaHus.

Oco0eHHOCTH 0TOOPa M aJaNITALIMU YU4eOHOI0 MaTepHaJia [0 MATEeMATHKe

OO6y4enue yaeOHOMY TIpeameTy «MaTtemMaTnka» CTpOUTCS Ha CO3AaHNN ONTUMATbHBIX
YCIOBUM ISl YCBOEHHUs MporpamMmHoro marepuana oOydatomumucs c¢ 3IIP. bonbmioe
BHUMAaHHUE yJeseTcs oT0opy ydeOHOro marepuana B COOTBETCTBUU C IPHUHIIMIIOM
JOCTYIMHOCTH IPU COXpaHEHUH 0011ero 0a30BOro ypoBHS, KOTOPBIN IOJIKEH 10 COAEPKAHUIO
1 00beMy OBITH aAanTUPOBaHHBIM it oOydatoniuxcs ¢ 3[IPB cooTBeTCcTBUM ¢ UX 0COOBIMU
oOpa3oBaTeNbHbIMU  MOTpeOHOCTSIMU. CrenyeT o0OJErYuTh OBJAJCHHE MaTepUaIOM
obOyuarorumucs ¢ 3I[IP mocpeacTBoOM ero aeTaibHOTO OOBSICHEHHS C CHUCTEMaTHUYECKUM
MOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKA B TMPUMEHEHWW 3HAHWW, HCIIONB3YSl TMPHEMBI
aKTyaJn3aluu (BU3yalibHas ONopa, namsTka).

[Iporpamma mpeaycMaTpuBaeT BHECEHHWE HEKOTOPHIX HM3MEHEHUH: YMEHBIICHUE
o0beMa TEOPETUYECKUX CBEJICHUM, BBIHECEHHE OTIEJIbHBIX TEM WJIM LENbIX pa3/iejioB B
MaTepHabl st 0030pHOT0, 03HAKOMUTEIBLHOTO U3yUEHUSI.



Anzeopa

B 03HakOMUTENBHOM IUIaHE H3YYUTh CICAYIOLIINE TEMBI:

«MppanuonansHele yncia. JlelictBurenbHble ynciay, « CpaBHEHHE AEUCTBUTEIbHBIX YHCET,
apumeTHuecKue IeUCTBUA C JEHCTBUTENBHBIMU YHCIaMny», « Haxoxaenue npuOImKeHHbIX
3HAYECHUM KBajgpaTHOro KopHs», «Teopema Buera», «PemeHns ypaBHEHUN TpeTbed H
4eTBEPTOM CTENEHEHN PA3JIOKEHUEM HA MHOKUTENW», «DyHKIHA y

=VX u ee Tpadux», «[lOrpemHOCTh ¥ TOYHOCTH MPUOTIKEHHS», «UeTHBIE U HeueTHbIE
GyHkHn», «OYyHKIHA y=X", « DyHKIUs y= ax?, ee rpaduk u ceoiicTa. ['paduku GpyHKIMA
y=ax? + n u y=a(x-m)?, «YpaBHEHHE ¢ ABYMs IEPEMEHHBIMU U erorpaguk», «I'papudeckuii
Croco0 pelieHHus CHUCTEMBbl YypaBHEHU», «l300pakeHHe 4I€HOB apUPMETHUECKOH U
FEOMETPUYECKON MPOrpeccuidi TOYKAMH HAa KOOPAMHATHOW IJIOCKOCTH. JIMHEWHBIA u
JKCIMOHEHIMAJIBHBIA pOCT. C105KHBIE TPOLIEHTHD».

YMEHBIINTh KOJIMYECTBO YAaCOB HA M3y4YEeHHE TeM: «DPopMyIbD»,
«Jloka3aTenbCTBO TOXKAECCTB», «JIMHEMHOE ypaBHEHHME C JBYMS HEU3BECTHBIMUY,
«I'paduk nuHEHHOrOo ypaBHEHHS C JABYMsI HepeMeHHbIMH», «['paduyeckoe pelieHue
JMHEWHBIX YpaBHEHUNW M CHUCTEM JIMHEWHBIX YypaBHEHU», «CBOWCTBa KBaJApaTUYHOMN
GyHKIMNY.

BricBoGoaMBIIIMECST Yachl MCMOJIb30BaTh: JJIsi MPOPAOOTKH Hambojee BAKHBIX TEM
Kypca: «Pemenue ypaBHeHui», «Pemenne cucrem ypaBHeHH», « COBMECTHBIE ACHCTBHUS C
npoosimuy, «I[IpuMeHeHne CBOMCTB apu(PMETHUECKOT0 KBaIPaTHOT'O KOPHS»; Ha MOBTOPEHUE,
pelieHre 3ajad, mpeoOdpa3oBaHUe BBIPAKEHMM, a TaKkKe Ha 3aKpeIUieHHe H3y4YEHHOTO
Marepuaa.

T'eomempusn

OCHOBHOE BHUMAaHHUE YJIENUTh IPAKTUYECKON HAIPaBICHHOCTU Kypca, UCKIIOYUB U
yIpOCTUB Hauboisiee CIOXKHBIA JUIl BOCHPUATUS TeopeThdeckuit Matepuan. Ha ypokax
TrE€OMETPUU  MCIIOJIb30BAaTh  HArJSAHbIE CpelIcTBAa OOy4yeHMs, OoJjbllleé IPOBOIUTH
INpaKTUYeCKHX paboT ¢ ywamuMmucs, pemars 3agadd. CTpouTh pelieHue 3ajnad Inpu
IOCTOSIHHOM OOpAaIlleHNH K HarJsAHOCTH — PUCYHKaM U YepTeKaM.

O3HaKOMHTENBHO NaTh TeMbl: «TeopeMbl M JOKa3aTeNbCTBO. AKCHOMBIY,
«/lokazarenpCTBO OT MPOTUBHOT0», « CYHIECTBOBAHUE U €IMHCTBEHHOCTD MEPIIEHAMKYJIApA K
npsaMoin», «Meron reoMmerpuuyeckux Mecr», «Merox yaBoeHus MeauaHe, «Teopema
Qaneca U TeopemMa O IMPONOPLHUOHAIBHBIX OTpe3Kax», «LleHTp Macc TpeyrosbHUKa»,
«/I3MeHeHne TPUTrOHOMETPUYECKUX (YHKIUH NpH BO3pacTaHUHU yriaa», «DopMyibl s
paguycoB BIIMCAaHHBIX MU OIIMCAaHHBIX OKPY)KHOCTEW IIPaBUIBHBIX MHOI'OYIOJIBHUKOBY,
«YpaBHeHHUE NpsAMOi», «lBrmxeHne», «CBoONCTBA IBHKEHUM», «TeopeMa O MPOU3BEACHUU
OTPE3KOB XOpJA, TEOPEMBI O IPOU3BEACHUU OTPE3KOB CEKYyIIUX, TEOpeMa O KBajapare
KacaTeJIbHON.

YMEHbIIUTh KOJUYECTBO YAacOoB Ha wu3yuyeHue TeM: «CHMMeTpuyHble (QUTYPBHI.

OcCHOBHBIE CBOWCTBAa OCEBON CUMMETPUNY, «LleHTpalibHasi CUMMETPUSI,
«ITapannenpHbiii  mepenocy», «lloBopot», «lIpeoOpazoBanne momobus. Ilomobue
COOTBETCTBEHHBIX 3JIEMEHTOBY», « OCHOBHBIE 33Jja4ul Ha IOCTPOCHHUE C IOMOUIBIO LIUPKYJISI U
JIMHENKW», «JlekapTOoBbl KOOpAMHATBl Ha IUIOCKOCTH», «PelleHue TpeyroibHUKOBY,
«ITomobue puryp.

BricBoOOIMBIIIMECS Yachl HCIIOJIB30BATh HA PELICHHE 33]a4 U TIOBTOPEHUE.

Beposamnocmos u cmamucmuxa

B cBsa3u ¢ Tem, uYTO [aHHBIA KypC BBI3BIBACT HAWOOJBIINE CIOXKHOCTH IS
oOyuaromuxcs ¢ 3[1P, cBsizaHHBIE CO CHIPKEHHBIM YPOBHEM Pa3BUTHS CJIOBECHO-JIOTHYECKOTO
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MBIIUICHHS, €0 HU3yYEeHHE CTPOUTCS Ha 0a30BOM YPOBHE U JOCTYIMHOM ISl YYCHUKOB
Marepuane. OCHOBHOE BHHUMAaHHE VYACIUTH pas3feiiaM, CBS3aHHBIMU C TIOBTOPEHHEM
MPOMICHHOT0 Marepualna, YBEJIHYUThKOJUYECTBO YIPaKHEHUN M 3a/laHHi, CBSI3aHHBIX C
MPAKTUYECKOU JIeATEIbHOCThIO 00YYaIOIUXCSI.

TeopeTnueckuii MaTepuai MPENOJTHOCUTH B IPOLIECCE PELICHUS 3a1a4 U BBIITOJTHEHUS
3alaHU HaTJISIIHO-TIPAKTUYECKOTO XapakTepa; He TpeOoBaTh BBIBOJA M 3allOMUHAHUS
CIOXHBIX (OPMYJI, pelIeHUs HECTaHIAApTHBIX, TPYAOEMKHUX 3amaHui. Psm Tem criemyer
M3y4aTh B O3HAKOMHUTEILHOM ILUIAHE.

IIpumepHbie BUABI AesaTeJbHOCTH o0yuyaromuxcs ¢ 311P, o0ycioBieHHbIe
0c00bIMHU 00pa30BaTeJIbHBIMM NOTPEOHOCTAMM M 00eclieYrBaloIIe
OCMBICJICHHOE OCBOCHHUE COJAePKAHNU 00pa30BAHMA 110 NIPeAMETY

«MarTreMaTHKA»

Coneprxanuie BUIOB AesaTeabHOCTH oOyuaromuxcs ¢ 3[1P onpenensiercss ux ocoObiMu
00pa3oBaTebHBIMA MOTPEOHOCTSIMU. YCHUIUTh BUABI JEATEILHOCTH CHelu(UIHBIC IS
JAHHOW KaTeropuu JeTeil, o0ecrneynBarolue OCMBICIEHHOE OCBOCHHE COJAEpKAHMS
oOpazoBaHusl 10 TIPEAMETY: YCUJIEHHE TMPEAMETHO-TPAKTUYCCKON JEeATeTbHOCTH C
aAKTUBHU3AIMEH CEHCOPHBIX CUCTEM; UYepEJOBAaHHE BHUJOB ACITEIHHOCTH, 3aJCHCTBYIOIINX
pa3IMyYHbIE CEHCOpPHbIE CHUCTEMbl; OCBOCHME MaTepualia ¢ ONOpOil Ha alroOpUTM;
«TIOIIArOBOCTHY» B M3YYEHHU MaTepHalia; HCIIOJIb30BaHHE JOMOJHUTEIbHOW BHU3yaJIbHON
OTOPBI (CXEeMbl, 1A0JIOHBL, OTIOPHBIE TAOIUIIBI); PEYEBOM OTYET O Mpolecce U pe3yJbTaTe
NeSITEIbHOCTH; BBIMOJIHEHUE CHEIUAIbHBIX 3aJaHuil, 00eCreynBaolUX KOPPEKIHIO
PEryJsIuy y4eOHO-TI03HABATEIbHON IEATEIHbHOCTH U KOHTPOJIb COOCTBEHHOI'O Pe3yJibTara.

Temarudeckas ¥ TepMuHOIOrHYeckas Jiekcuka coorerctsyeT OOIT OOO0.

s oOyuaromuxcs ¢ 3P cyniecTBeHHBIM SBISIOTCS IPUEMBI PaOOTHI C IEKCUYECKUM
maTepuaigoMm 1o mnpeamety. [IpoBogutcsi cnenmanbHas paboTa MO BBEIEHUIO B aKTUBHBIN
CJIOBaph 00YyYaIOUIUXCsl COOTBETCTBYIOUIEH TEPMHUHOIOTHH. V3ydyaeMble TEpMUHBI BBOASTCS
Ha TOJUCEHCOPHOW OCHOBE, OO0s3aTelbHAa BU3yalbHas MOAJIEPKKA, AJITOPUTMBI pabOTHI C
oTpeziesieHueM, OTIOPHBIE CXEMBI [T aKTyaIU3allUUTEPMUHOIOTHH.

MecTto yuyeOHOro npeamera «MareMaTuka» B y4ueOHOM IJIaHe

B cootBerctBum ¢ denepanbHbIM rocyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
OCHOBHOTO 00111er0 00pa3oBaHus y4eOHbIN mpeameT «MaTeMaTuka» BXOJIUT B MPEIMETHYIO
obnacth «MaremaTtuka U MHQOpPMATHKa» M SBISIETCS 00s3aTeNbHBIM s u3ydeHus. B 9
KJlacce y4eOHBbI mpeaMer «MareMaTukay TPaJullMOHHO M3y4YaeTcsl B paMKax CIEAYOIIUX
y4eOHBIX KYypCOB: KypcoB «AnreOpa» (BKIOYas DSIEMEHThl CTaTUCTUKU W TEOPUU
BepositHocTel) u «I'eomerpusi». HacTosimieil mporpaMMoil BBOJUTCS CaMOCTOSATENbHBIN
y4eOHbIN Kypc «BeposiTHOCTh M CTaTUCTUKAY.

Hacrosimieit mporpamMmoii mpeaycMaTpuBaeTcsl BBIJEICHHE B y4eOHOM IUIaHE Ha
M3y4YeHHe MaTeMaTuKU B 9 kimacce 3 yueOHBIX yaca B Hesiento, Bcero 102 y4eOHbIX Haca.

Conepxxanne yudeOHOro mnpeamera «Maremaruka», NpeICTaBIEHHOE B paboueii
nporpamme, coorBerctByer @®I'OC OOO, I[IpumepHOl OCHOBHOH 00pa3oBaTeNbHOMN
nporpaMme OCHOBHOTO o0miero obOpasoBaHusi, [IpumepHO aganTUpOBaHHOW OCHOBHOU
00pa3oBaTeNbHOI MporpaMMe OCHOBHOTO 0011ero 00pa3oBaHus 00yUarOMIUXCs C 3a1ePKKOM
IICUXUYECKOIO Pa3BUTHA. ...



PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPAW.

Henu usyyenus yueOHOro Kypca

Anre6pa sIBIsIETCSl OTHUM U3 OMOPHBIX KypPCOB OCHOBHOM IIIKOJIBI: OHA 00€CIIeYnBaET
W3y4YeHUE IPYTUX AUCIUIUINH, KaK €CTECTBEHHOHAYYHOT0, TaK U TYMaHUTAPHOTO IIUKJIOB, €€
OCBOEHHE HEOOXOIUMO ISl TPOJIOJIKEHUS 00pa30BaHMsI UB TIOBCETHEBHOM kU3HU. Pa3Butne
y 00y4aromuxcs HAy4YHbIX MPEACTaBICHUN O MPOUCXOXKICHUUH CYIIITHOCTH alreOpanvdecKux
a0CTpakIuii, cnoco0e OTpaKEHUsI MaTEeMAaTHUYECKOMHAYKOH SIBICHUN U MPOIECCOB B IPUPO/IE
1 00I1IeCTBE, POJIU MAaTEeMATHUYECKOTO MOJACIUPOBAHUS B HAYYHOM IMMO3HAHUHU U B MPAKTHUKE
crocoOcTByeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB MBIILUICHHUS,
HEOOXOAMMBIX ISl aJanTallid B COBpeMEHHOM IHudpoBoM obmecTBe. M3ydueHue anreOpbl
€CTECTBEHHBIM 00pa30oMo0eceurnBacT pa3BUTHE YMEHHUS HAOII01aTh, CPAaBHUBATh, HAXOUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTUUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO
000CHOBBIBATh CBOM JCHCTBUSI U BBIBOJBI, (POPMYIUPOBAThH YTBEpKAeHUsA. OCBOCHHE Kypca
anredpbl 00ecTIeYuBaET Pa3BUTUE JTIOTUYECKOTO MBIIUICHUS 00Yy4arOIIMXCS: OHU UCTIOIB3YIOT
JNEAYKTUBHBIE W  HWHIYKTUBHBIC PACCYXKJEHHUsA, OOO0OIIEHHME U  KOHKPETHU3AIIMIO,
abctparupoBanue U a”anoruto. OOydyeHue anredpe MpeanojiaraeT 3HAYUTENbHBIA 00bEM
CaMOCTOSITEIbHON ACSITEIbHOCTH 00YyYaIOIIUXCS, TO3TOMY CaMOCTOSITEIbHOE pelIeHUE 3a/1a4
€CTECTBEHHBIM 00pa3oM SIBJISIETCS pean3alueil 1e1TeIbHOCTHOTO MPUHIIUIA 00yUYeHUsI.

B crpykType nporpammsel yueOHOTro Kypca «Anredpa» OCHOBHOM HIKOJIBI OCHOBHOE

MECTO 3aHUMAIOT COJEPKATEIbHO-METOAUYECKHE JHUHUU: «Yuciia U BBIYUCICHUSY;
«AnreOpanyecKkue BhIPAKEHU»; « YPABHEHUS U HEPABEHCTBAY;
«Dyukuun». Kaxnasg u3 3TUX coAepX aTelbHO-METOAUYECKUX JIMHUN pa3BUBAETCA Ha
OPOTSKEHUM TPEX JIeT HU3Y4YeHHs] Kypca, €CTECTBEHHBIM 00pa3oM IMeperieTasch M|
B3aMMOJICICTBYsl C JpYrUMHU ero JuHUsSMU. B xone wu3yuyeHuss kKypca oOydarouumcs
NPUXOJUTCS JIOTUUECKH PACCYXKIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B
CBSA3M C O3THUM IIeJIecOO0pa3HO BKIIOYUTH B MPOTrpamMMy HEKOTOpPBIE OCHOBBI JIOTHKH,
IPOHU3BIBAIONIME BCE OCHOBHBIE  pa3lelibl MaTeMaTHUYecKoro oOpa3oBaHUs |
CIOCOOCTBYIOIINE OBJIAJICHUIO OOYYAIOMIMMHUCS OCHOB YHHUBEpPCAIHHOTO MaTEMaTHYECKOTO
a3blka. TakuM o00pa3oM, MOXHO YTBEpPXKIaTh, YTO COJEPKATEIbHOW U CTPYKTYpPHOU
0COOCHHOCTBIO Kypca «AnreOpay SBIISETCS €r0 MHTETPUPOBAHHBINA XapakTep.

Conepxxanve nuHUM «Yuciia U BBIYMCICHUS» CIY>KUT OCHOBOM Ui AAJIbHEHIIETO
M3Y4YEeHHs] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUYaIOIIUXCS JIOTHUECKOTO MBIIILIICHUS,
GOpMUPOBAHUIO yMEHHsI TOJB30BATHCA AITOPUTMaMH, a TakkKe NPHOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJMWMBIX JUIsi TIOBCEIHEBHOW >KM3HU. Pa3BuUTHE TOHATHS O
YHUCJI€ B OCHOBHOW WIKOJE CBSI3aHO C PALlMOHAIBHBIMM U HPPALMOHAIBHBIMU YHCIIAMH,
dbopMUpOBaHMEM TPEJCTABICHUA O JIEHCTBUTEIHLHOM 4YHCIE. 3aBepUICHUE OCBOCHUS
YHCIIOBOM JIMHUW OTHECEHO K CTapIIeMy 3BeHY 00111eroo0pa3oBaHus.

CopepxaHue IByX alreOpandecKux JUHUN — « ATreOpandecKue BEIPKEHUSD» U
«YpaBHEHHS UM HEPaBEHCTBa» CIOCOOCTBYeT (OPMHpPOBAHUIO Yy  OOyYaroUuxcs
MaTEeMaTHUYEeCKOTO armapaTta, HeoOXOJUMOTro JJisl PEIICHUs 3a/1ad MaTeMaTHKH, CMEKHBIX
MPEeIMETOB M MPAKTUKO-OPHUEHTHPOBAHHBIX 33a/1a4. B OCHOBHOU mIKOJIEyd4eOHBIN MaTepuan
TPYNIUPYETCS BOKPYT PAIMOHATIBHBIX BBIpAKCHHH. AnredOpa JEMOHCTPHPYET 3HAYCHUE
MaTeMaTHKU Kak A3bIKa JJIs MIOCTPOCHUSI MATEMATHUECKUX MOJIeNIeH, OMCAHUS IPOLECCOB U
SBIICHUH peartbHOro Mupa. B 3amaun oOydenus anredpe BXOAAT TakKe JallbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOJAMMOTrO, B YAaCTHOCTH, JJIS OCBOCHHUS Kypca
WH()OPMATHKU, W OBJIAJICHUE HABBIKAMHU JEAYKTHBHBIX paccyxiaeHuil. [IpeoOpasoBanue
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CUMBOJIBHBIX (OPM BHOCHUT CBOM cCIEUM(PUUECKHA BKJIAaJ B pPA3BUTHUE BOOOpAKEHMUS,
CIOCOOHOCTEN KMaTEMaTU4E€CKOMY TBOPYECTRY.

Conepxxkanrie (PyHKIMOHATBHO-TpAQUUECKOM JUHUM HALEJICHO Ha TOJIydYeHUe
IIKOJIbHUKAMU 3HAaHUN 0 PYHKIUIX KaK BaKHEUIIIe MaTeMaTUueCKOM MOJIENH JIJIsl OTIMCAaHUs
Y UCCJIEIOBaHUS pa3HOOOPa3HBIX MPOIECCOB U SIBJICHUMN B Mpupoje U odiiecte. 3yuenue
ATOrO0 MaTepuana CIOCOOCTBYET pa3BUTHIO y OOydarolUXCsli YMEHHs HCIIOIb30BaTh
pa3uyHbIC BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMATHKU — CIIOBECHBIE, CHMBOJIMYECKHE,
rpaguyeckde, BHOCUT BKJIaa B (OPMHUPOBAHHE TMPEJACTABICHUM O PO MaTEMaTHUKH B
Pa3BUTUHU LIUBUJIN3ALUU U KYJIbTYPBHIL.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeObHOMY TMiIaHy B 9 KJacce  M3ydyaeTcss y4eOHBId  Kypc

«AnreOpa», KOTOpPBI BKIIOYAET CJEAYIOLIME OCHOBHBIE pa3felibl COJEP KaHUS:
«Yucna u BbIYMCIEHUSN», «ANreOpandyeckue BbIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY,
«DYyHKIIN.

VY4eOHbIil m1aH Ha U3y4yeHue anreOpsl B 9 kiiacce OTBOAUT HE MeHee 2 yUeOHBIX 4acoB
B HEJIENIO B TEUEHUE TOJa, BCETO 3a YUeOHbI roj — He MeHee 68 y4eOHbIX YacoB.

Conep:xxanmne y4eOHOro Kypca

Yucna u evluucinenusn

JelicTBUTEIbHBIE YMCJIA

PanponanbHble YWCHA, UPPAYUOHANbHBIE HYUCAA, KOHEYHble U OecKoHeuhble
Odecamuunble Opodbu. MHodCcecmeo OelicmeumenbHblX yuce, OelicCmeumenbtble YUcia Kax
beckoneunvle Oecsimuunvle OpodOU. Bzaumno o00HO3HAuUHOE coomeemcmaeue MedmnHcoy
MHOHCECMB8OM OCUCMBUMENTbHBIX YUCET U KOOPOUHAMHOU NPSAMOI.

Cpasnenue  OellcmeumenvhvblXx  uucel,  apugpmemuyeckue  OeluCmeus ¢
OetcmeumenbHbLMU YUCTAMU.

N3mepenusi, npuoIMKeHUS, OLIEHKH

Pa3smepbl  00BEKTOB  OKpY)KaIOIIET0  MHUpPA, JUIMTEIBHOCTH  IMPOIIECCOB B
OKpPY’KaloIlleM MHUpE.

[TpubnmxEéHHOe 3HAUEHHE BEIWYUHBI, TOYHOCTh MpHOIIKeHUs. OKpYTICeHUEUUCEN.
[Ipuknaka 1 OLleHKa pe3yJIbTaTOB BIYUCICHUN.

Ypaeuenus u nepasencmea

YpaBHeHus ¢ OHOM NepeMeHH oI

JluneriHoe ypaBHEeHHE. Penenre ypaBHEHNM, CBOASIUXCS K JIMHEWMHBIM. KBagpaTHoe

ypaBHeHHE. PeleHne ypaBHEHUH, CBOIAIIMXCA K KBaIpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl peuieHus ypagHeHuil mpemveu u 4emeepmoll
cmeneHeu pasnodcenuem Ha MHOXCUMENU.

Pemenue npoOHO-panimoHanbHBIX ypaBHeHHH. Pemienue

TEKCTOBBIX 3aJ1a4 aIreOpandeckKuM METOOM.

Cucrembl ypaBHeHUH

VYpaBHeHUE ¢ IByMS MIEPEMEHHBIMU U ero rpaduk. Pemienne cucreM IBYyXIMHEHHBIX
YPaBHEHMU C IBYMs IIE€pEMEHHBbIMU. PellieHne cucrem AByX ypaBHEHMM, OJHO U3 KOTOPBIX
JMHEWHOe, a IPyroe — BTOPO# creneHu. [ padudeckas HHTepIpeTaIs CUCTEMbl YpaBHEHUH
C ABYMs IIEPEMEHHBIMU.



Periennie TeKCTOBBIX 3a/1a4 anreOpandeckKuM CrocoOoM.

HepaBencrBa

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemrenne MMHENHBIX HEPABEHCTB C OJHOM IEpEMEHHON. Pelenne cucrteM JIMHEMHBIX
HEpaBEHCTB ¢ oAHOU nepeMeHHol. KBanparHuele HepaBeHcTBa. [ paduueckas nnrepnperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMs [IEPEMEHHBIMHU.

Dynkuyuu

Ksangparnunas dyukmus, e€ rpadguk u coiictBa. [lapabona, KoopaAuHATHIBEPITUHBI
napadoJibl, OCb CHMMETPUH TTapadoJIb.

I'paduxu GyHKIMi: y = kx, y = kx + b, y= X%
y = Xy = k-}}g WX CBOMCTBA.

Yucnoevie nocnedosamenvhocmu

Onpenesienne U cocoObI 3aJaHUSI YMCJIOBBIX MOCJIe10BATEIbHOCTEN

[lonaTie  4YWCIOBOW  MOCHAEAOBATEIBHOCTH.  3aJaHUE  MOCIEI0BATEIbHOCTH
peKyppeHTHOM dopmymoit u GopMyJoil n-ro djieHa.

ApudmMeTnueckasi U reoMeTprUecKasi MPOrpeccuu

ApudmeTtndeckas W TeoMeTpuueckas mporpeccur. Dopmynbl  n-TO  WICHA
apuMeTUIECKON 1 TeOMETPUIECKOMN MTPOTPECCUi, CyMMBI TIEPBBIX 71 YICHOB.

H300pasicenue unenoe apugpmemuueckon u 2eomMempuyecKol npoepeccuil. mouKamu
HA KOOpOUHamHou niockocmu. Jlunetinviii u sxcnonenyuanvuoiil pocm. CiodicHvie npoyeHmal.
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PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «'EOMETPUS».

Henu usyyenus yuedOHOro Kypca

O6mue nenu uzydenus yueoHoro kypcea «I'eomerpus» npeacrasnens! B [IOOIT OOO.
OHu 3aKII04aroTCs, MPEXJIe BCEr0 B TOM, YTO Ha YPOKaX TeOMEeTpUH 0Oydaromunics YUYUTCS
IIPOBOJNTH  JIOKA3aTEIBHBIE PACCYKICHUS, CTPOUTh JIOTUYECKHE YMO3AKIKOYECHUS,
JIOKa3bIBaTh MCTUHHBIE YTBEPXKIEHUS U CTPOUTh KOHTPIPHUMEPHI K JIOXKHBIM, MPOBOJIUTH
paccykIeHHusl «OT MPOTUBHOIO», OTJIMYaTh CBOICTBA OT MPU3HAKOB, (POPMYIUPOBATH
oOparHble yTBepkKAeHHs. B oOyueHMHM yMEHHMIO pacCyXJIaTh COCTOMT Ba)KHOE
BOCIIUTATEIbHOE 3HAUYEHHE M3YyUEHUs TEeOMETPHUM, TMPUCYIee HMEHHO OTE4YEeCTBEHHOMU
MaTeMaTH4ECKOM IIKOJIE.

Bropoii nenpio u3yueHuss reoOMETpUu SIBIISETCS UCIOJIb30BaHUE €€ KaKMHCTPYMEHTa
NpU pPELIEHWM KaK MaTeMaTU4YeCKUX, TaK W MPAKTUYECKUX 3aJlady, BCTPEUAIOLIUXCS B
pealbHOM KHU3HU. DTOMY COOTBETCTBYET BTOpas, BBIUMUCIUTENIbHAS JIMHUS B W3yYECHUU
reOMETPHH B 1IKoJIE. [IJIs 3TOro yUUTEIN0 peKOMEHAYEeTCs MoAOUpaTh 3a/1a4u IPAKTUYECKOTO
Xapakrepa JUIsl pacCMaTpUBAEMbIX TEM, YUYUTh OOy4YaIOIIMXCS CTPOUTH MaTeMaTHYECKHe
MOJIETM peallbHbIX JKM3HEHHBIX CHUTyallMil, MPOBOJUTh BBIYUCICHUS U OICHUBATh
a/IeKBaTHOCTb IMOJIYYEHHOT0 pe3yibpTaTa. KpaliHe BaxXHO MOTYEPKUBAThH CBSI3U T€OMETPHUH C
APYTUMH TpeIMeTaMu, MOTUBUPOBATh MCIOJIb30BATh ONpEAENCHUsI TeOMETPUUYECKUX (HUryp
Y MOHATUMN, IeMOHCTPUPOBATH MPUMEHEHHUE TIOJTYYEHHBIX YMEHUN B PU3UKE U TEXHUKE. DTH
CBs3MHaunbosee SpKo BUIHBI B TeMax «BekTopbl», « TpUroHOMeTpuiyecKue COOTHOIICHUSD,
«Meton koopauHat» u «Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMYy TuIaHy B 9 Kiaccax U3ydaeTcsi y4eOHBIH  KypC

«["eomeTpus», KOTOPHI BKIIOYAET CIEAYIONINE OCHOBHBIE Pa3felibl COACPIKAHUS:
«["eomeTprdeckne GUTYPHI U UX CBOMCTBaY, «VI3MepeHIe TeOMETPUIESCKIX BETHUNHY,a TAKKE
«/lexapToBBI -KOOpAMHATHI Ha TUIOCKOCTH», «BeKTopb», «J/IBHKEHHS IUIOCKOCTH» |
«IIpeobpazoBanms TOTO0HUM.

Y4eOHbIH MIaH MpeIycMaTpUBaeT N3yUeHHE TeOMETPUHU Ha 0A30BOM YPOBHE HE MEHEE
17 y4eOHBIX 4acoOB B y4eOHOM TOTY.

Conep:xanne y4eOHOro Kypca (mo rogam o0y4eHmus)

Cunyc, kocunyc, TanreHc yrioB ot 0° 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAeCTBO. DOPMYIIbI IPUBEICHUS.

Pemenue tpeyronbHukoB. Teopema KOCUMHYCOB M T€OpeMa CUHYCOB. Penienue
MPAKTUYECKUX 3aJ]a4 C UCTIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbBI CHHYCOB.

IIpeobpazosanue nooodus. [looobue coomeemcmeeHHbIX IEMEHMOB.

Teopema o npouzgedeHuy 0mpe3Ko8 Xopo, meopemvl 0 NPOU3BEOEHUU OMPE3KO8
CceKyuux, meopema o Keaopame KacamenbHOu.

Bekrop, miMHa (MOIynb) BEKTOpPA, COHAMNPABICHHBbIE BEKTOPBI, MPOTHUBOMOJI0XKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAIlUU HAJl
BEKTOpaMu. PasnokeHue BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHatsbl
BekTOpa. CKaNsipHOE NPOU3BEICHUE BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS AJIMH U yTJIOB.

JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. YpaeHeHus npsamou W OKPY>KHOCTH B
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KOOpJMHAaTax, epecedeHre OKpyKHOCTEN U MpsIMbIX. MeTo1 KOOpAMHAT U €T0 IPUMEHEHHE.

[IpaBriibHBIE MHOTOYTONBHUKH. [[nmHa OKpyx)HOCTH. ['panycHas u paguaHHasmepa

yIJIa, BBIYMCICHHUE JUIMH IyT OKpYyKHOCTer. [ nonmaas kpyra, cekropa, CerMeHTa.

Heudicenusi  naockocmu u  HympenHue cummempuu gueyp (31emenmapHvle
npeocmasnenus). llapannenvroiii nepernoc. Ilosopom.

PABOYAS ITPOIPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTD 1 CTATUCTUKA»

ey u3y4yeHusi yueOHOro Kypca

B coBpemenHOM 1HGpPOBOM MUpE BEPOATHOCTH M CTAaTUCTHUKA TPHOOpETAIOT BCE
OOJBIITYI0 3HAYUMOCTb, KaK C TOUKH 3PEHUSI MPAKTHUECKUX MPUTIOKEHHH, TaK U UX POJHU B
oOpazoBanuu. Kaxk/iplil 4eJI0BEK MOCTOSHHO MPUHUMAET PEIICHUs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A i1 0OOCHOBAHHOTO MPUHSTHS PEIICHHS B YCIOBUSX HEAOCTATKa WU
M30bITKa HHPOPMAITTU HEOOXOAUMO B TOM YHUCJIE XOPOIIO CHOPMUPOBAHHOE BEPOATHOCTHOE
W CTAaTUCTHYECKOE MbIIIeHHe. VIMEHHO TO0ATOMY OCTpO BCTaja HEOOXOAMMOCTh
chopmupoBaTh y oOydaromuxcs, B ToM uucie obOydarontuxcs ¢ 3IIP, dyHkimoHanpHyO
IPaMOTHOCTb, BKJIIOYAIONIYI0O B ce0s B KauecTBE HEOTHEMJIEMOM COCTAaBJISIOLIEH yMEHUe
BOCIIPUHUMATH M KpUTUUYECKH aHAJIU3UPOBATh MH(POPMAIINIO, MPEICTABICHHYIO B Pa3TUYHBIX
dbopmax, TOHHUMATh BEPOSITHOCTHBIM XapakTep MHOTHX pEaJlbHBIX MPOIECCOB U
3aBUCUMOCTEU, MPOU3BOJIUTH MPOCTEHIINE BEPOATHOCTHBIE paCU€Thl. 3HAKOMCTBO C
OCHOBHBIMU TPHUHIMIAMHU cOOpa, aHAIKM3a U MPEACTaBICHUS JaHHBIX W3 Pa3IMYHBIX cdep
KHU3HU OOIIECTBA U TOCYIapCcTBa MPUOOIIAET 00YUaIOIINXCs K 00IIECTBEHHBIM HHTEPECAM.

B crpykType mporpamMmbl yueOHOro Kypca «BeposSTHOCTh M CTaTUCTHKA» OCHOBHOM
IIKOJIBI BBIIEJIEHBI CIAEAYIOIINE COAEPKATEIbHO-METOINYECKUE JTUHUU:

«IIpencraBieHne AaHHBIX W ONMUCATENbHAs CTATUCTHKA»; «BeposSTHOCTBY; «JIEMEHTHI
KOMOMHATOPUKNY; «BBeneHne B Teoputo rpadoBy.

Conepxxanne nuauM «lIpencraBienue JaHHBIX U ONKCATENbHAS CTATUCTUKA) CILYKUT
OCHOBOM U151 pOpMHUPOBaHUS HABBIKOB PabOThI C HH(OpPMAIIHE: OT YTEHHSI UMHTEPIPETAIIUU
uHbopMalluy, TPEACTABICHHON B Tabnmuiax, Ha AuarpaMmax M Trpadukax a0 coOopa,
NPEACTABICHUS M aHAJINW3a JaHHBIX C HCIIOJIb30BAHUEM CTATUCTUYECKUX XapPaAKTEPUCTHK
cpenHux M pacceuBaHus. Pabotas ¢ maHHbiMu, oOydaromuecs ¢ 3[1P ydarcs cuuThiBath U
WHTEPIIPETUPOBATh JaHHbIE, BBIIBUIAaTh, apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIINE
TUMOTE3bl, Pa3MBIIUIATh HaJl (PaKTOpPaMH, BHI3BIBAIOIIMMH W3MEHYMBOCTH, U OIICHUBAThH UX
BIIMSIHME HA PacCMaTPUBAEMbIE BEIMUMHBI U IPOLIECCHI.

NHTynTHBHOE TpeACTaBIE€HHWE O CIy4yalHOM M3MEHYMBOCTH, UCCJIEIOBaHUE
3aKOHOMEPHOCTEW U TEHJEHUUN CTAaHOBUTCSI MOTUBUPYIOIIEH OCHOBOM JJI U3YUYEHUATEOPUN
BeposiTHOocTel. bonbiioe 3nauenue st o0yyatomuxcs ¢ 3[1P 3nech UMEIOT mpakTU4IecKue
3a1aHus1, B YACTHOCTH OIIBITHI C KJJACCHYECKUMU BEPOSITHOCTHBIMUMOICIISIMU.

[ToHsiTHE BEPOATHOCTH BBOAMTCS KaK Mepa MPaBIOMOA00US CIy4yalHOTO COOBITHS.
[Ipn m3ydenun kypca oOydarommecs c¢ 3I[IP 3HakoMsTCS ¢ MPOCTEUITUMU METOJAMHU
BBIUMCIICHUSI BEPOSITHOCTEM B  CIyYalHBIX OKCIEPUMEHTAaX C PABHOBO3MOXHBIMH
JJIEMEHTAapPHBIMU MCXOJAMH, BEPOSTHOCTHBIMM 3aKOHAMH, IMO3BOJSIIOIIMMHU CTaBUTb U
pemrath GoJyiee CIOXKHBIEC 3a/1a4u. B Kypc BXOAAT HaYaJIbHBIC MPEJCTABICHUS O CITyYalHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTHKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBIsieTCs 3HakoMcTBO oOydarommuxcs ¢ 3IIP ¢

MHOKECTBAMH Y OCHOBHBIMHM OIlEpAallMSIMHU HAJ MHOXKECTBAMH, PACCMATPUBAIOTCS MPHUMEPHI
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MIPUMEHEHMS AJIs pelIeHMs 3a/]ay, a TAK)KE MCIOJIb30BAHMS B APYTUX MAaTEMATHUYECKUX Kypcax
U y4eOHBIX NpeaMETaX.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHE

B 9 kmacce usywaercs kypc «BepoATHOCTP M CTaTUCTHKa», B KOTOPBIMBXOMAT
paznensl:  «lIpencraBneHue  JaHHBIX M ONMCATENbHAs  CTATUCTUKAN;
«BeposATHOCTBY; «DneMeHThl KOMOMHATOPUKNY; « BBeneHue B Teopuio rpagopy.
VY4eOHbIil TUIaH MpeaycMaTpUBAeT M3y4YE€HHUE JAHHOTO Kypca, UCXOS U3 Y4eOHOro
11aHa, He MeHee 17 yueOHBIX 4acoB B yUEOHOM roay.

Conep:xkanue yueOHOro Kypca

[IpencraBnenue MaHHBIX B BUAE TaONHI], auUarpamm, TpadukKoB, WHTEpPHpeTaIUs
naHHBIX. YUTeHuWe W ToCTpoeHue Tabnull, auarpamm, rpadUKOB MO pPEaJbHBIM JTaHHBIM.
[lepecranoBku u ¢akropuan. CoyeTaHUs U YUCIO COYETaHWUH. TpeyeonbHUK
Ilackans. Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOUHATOPHKHU.

l'eomempuueckas eeposmuocmov. Cayuaunslii. 6bl00p MOYKU U3 ¢ueypvl Ha
NJIOCKOCMU, U3 OMpe3Ka U U3z 0y2u OKPYHCHOCHIU.

UcnbiTanne. Ycenex u Heymada. Cepust McnbITaHWM 10 mnepBoro ycmexa. Cepus
ucnbeiTanuii beprymnu. BepostHOCTH COOBITHIT B cepuu UCTIBITaHUHN bepHyu.

CrnyydaiiHas BeJIM4MHA U paclpeereHue BeposTHOCTEN. MaremaTuyeckoe oxugaHue
u jucnepcus. [Ipumepsl MareMaTHM4ecKOro OXHUAAHUS KAaK TEOPETUYECKOrO0 CPEIHETO
3HAQYEHUs BEJIMYMHBL. MaTeMaTuyeckoe OXUAAHWE W JUCHEPCUs CIIyYalHOW BEJIMYMHBI
«YHCIIO YCIIEXOB B CEPUU UCTIIBITAaHUN bepHyum».

[Tonsitue o 3akoHe GonpINX yKcel. M3MepeHne BEpOATHOCTEH ¢ MOMOIIBIO YaCTOT.
Ponb 1 3HaueHne 3aKoHa GOJBIINX YUCEN B MIPUPOJIE U OOIIECTBE.
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KOHTpOJIbHO-I/IZiMepI/ITe.JII)Hble MaTepHuaJbl

[IpoBeneHre OLEHKHU JOCTHMXKEHHMH IUIAHUPYEMBIX DPE3YJIbTAaTOB OCBOECHMS y4EOHOIO
IpeaMeTa MpoBOAUTCSA B (hOPME TEKYIIET0 M pyOEKHOTO KOHTPOJIS B BHUJE: KOHTPOJIbHbBIE
paboThl, CaMOCTOATEIbHBIE PAOOTHI, 3a4€Thl, MATEMATUYECKUE IUKTAHTHI, MPAKTHUYECKUE
paboThl, MMUCHMEHHBIN OTBET M0 MHANBUAYAIbHBIM KAPTOUKAM-331aHUSIM, TECTUPOBAHHUE.

g obyvarommxcs ¢ 3[1P Bo3aMoxkHO U3MeHeHHE POPMYJIMPOBKHU 3aJaHUN Ha
«TIOILIArOBYIO», aJalTalUI0 IpeiaracMoro oOydarolleMycsi TECTOBOrO (KOHTPOJIBbHO-
OLICHOYHOI'0) MaTepHasia: UCIOIb30BAaHUE YCTHBIX U MUChbMEHHBIX HHCTPYKIMM, YIIPOIEHUE
JUIMHHBIX CIIOKHBIX (POPMYIMPOBOK HHCTPYKIIHI, pellIeHHEe C ONIOPOM Ha aJITOPUTM, 0Opasell,
WCIIOJIb30BaHKE CIIPAaBOYHON MH(OPMALIHH.

Auare0pa
KonTtponshas pabora Nel. Tema. Yncna u BblUUCICHUS.
KonTtponbsnas pabota No2. Tema. YpaBHeHUsI ¢ OTHON TIEPEMEHHOM.
KontponbHnas pabota Ne3. Tema. J[poOHO-panimoHanbHbIC YPaBHCHHUS.
KonTtponshas pabotaNed. Tema. Cucrtembl ypaBHEHUH C JIByMs IE€pPEMEHHBIMHU.
KonTtponbHast paGotaNe5. Tema. JluHeiliHble HepaBEHCTBA C OJHOM MEPEMEHHOI.
Kontponsnas padora Ne6. Tema. KBanpaTHbeie HepaBeHCTBA.
KonTtponshas padota No7. Tema. KBanpatuunas QyHKIMs 1 ee CBONCTBA.
KontponpHas pabora Ne8. Tema. ApudmeTrdeckas mporpeccus.
KonTtponbHas pabora Ne9. Tema. I'eomerpuueckas nporpeccusi.
KontponsHaas pabora Nel0. Tema. iToroBast koHTponbpHas padoTa.

14



I'eomeTpus
KonTponsHnas padora Nel. Tema. Pemienue TpeyroibHUKOB.
KonTponrsHas padora Ne2. Tema. [1nomaau TpeyroiabHUKa, YETHIPEXYTOJIbHUKA.
Kontponbnas padora Ne3. Tema. Bektopsl.
KonTponsnas padota Ne4. Tema. JlekapToBbI KOOPAWHATHI Ha MJIOCKOCTH.
KonTtponshas padora Ne5. Tema. [IpaBuiibHble MHOTOYTOJIbHUKHU.
KonTponsHnas padota Ne6. Tema. [Tnomanp kpyra u ero yacteil. KonrposbHas
pabota Ne7. Tema. UToroBast KOHTpoJibHas padoTa.

BeposATHOCTH M CTATHCTUKA
Kontponsnas padora Nel. Tema. D1emMeHTh KOMOMHATOPHKHU.
KontponbHas pabora Ne2. Tema. UcnbiTanus.

KonTponshas padora Ne3. Tema. CyuaiiHas BeIMYuHa.
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[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUW A YYEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOTI'O OBLIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMsl K OOyYEHHIO MAaTeMaTHUKE U IICJICHAMPABJICHHOM MO3HABATEIHHOMN
JIESITeILHOCTH;
MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTU 4Yepe3 MPAKTHUYECKYIO JeATeIbHOCTb,
TPeOYIOIIYI0 MAaTEMATUUYECKUX 3HAHUHM, B TOM YHCIIE YMEHUE YUUTHCA Y IPYTUX JIIOJICH;
CIIOCOOHOCTh OCO3HAaBaTh CTPECCOBYIO CHUTYaIMIO, OBITh TOTOBBIM JCHCTBOBATH B
OTCYTCTBHUE TapaHTHUH yCIexa;
cnocobHocTh obyuatonuxcsa ¢ 3[IP k oco3HaHUIO CBOMX AEPUIMTOB U MPOSBICHUE
CTPEMJICHHS K UX TIPEOJIOJICHUIO;
CIOCOOHOCTH K CaMOPa3BUTHIO, YMEHHUE CTaBUTh JOCTIKUMBIC 1EJIH;
yMEHHE pa3nuyaTh ydeOHbIE CHUTyalld, B KOTOPBIX MOXHO JI€HCTBOBAaTh
CaMOCTOSITEIPHO, U CHUTYallUH, TJIe CJIEIYyET BOCIOJB30BAThCA CIPABOYHOU MH(POpMAIIEH
WJIM IPYTUMU BCIIOMOTATEIBHBIMU CPEJICTBAMH,
CIOCOOHOCTB MIEPEHOCUTH MOTYUYEHHBIE B X0/1€ 00yUCHHsI 3HAHUS B AKTyaJIbHYIO
CUTYaNHuIo (MPH PEIICHUH XUTCHCKUX 3a/1a4, TPEOYIONUX MaTeMaTUYCCKUX 3HAHUN);
CITOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSAX W MPABWIAX MPOBEICHUS
MIPOMEKYTOYHOW U UTOTOBOM aTTECTAIUH;
OBJIaJICHHE OCHOBaMH ()MHAHCOBOM I'PaMOTHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDBI

Osniadenue ynueepcanbHblMUu YUeOHbIMU NROZHABAME/IbHBIMU 0CUCMBUAMU:

yCTaHABJIUBATh IPUYUHHO-CIIEACTBEHHbBIE CBSA3M B  XOJE€  YCBOCHHUS
MaTeMaTHYEeCKOr0 MaTepuaa;

BBISIBJISITh JA€PUIIMT JaHHBIX, HEOOXOIUMBIX Ui PEIICHUs MOCTaBICHHOW3a1auH;

C TIOMOIIBIO yUUTENs BEIOMPATh CIOCO0 pEIIeHHs] MaTeMaTHYeCKOM 3a1aun
(cpaBHHMBaTh BO3MOKHBIE BApUAHTHI PEIICHHS);

OPUMEHSTh U TpeoOpa3oBbIBaTh  3HAKM M CUMBOJIBI B XOJI€ pEIICHHUS
MaTeMaTHUYeCKHX 3a]1ay;

yCTaHABJIMBATh KICKOMOE U JAHHOE MIPH PEIICHUH MaTeMaTHYeCKOU 3a/1a4;

MOHUMATh U WHTEPIPETUPOBATH MHMOPMAIIMIO PA3TUYHBIX BHIOB U (HopM
Mpe/ICTaBIICHUS;

WLTIOCTPUPOBATH pelraeMble 3aauu rpaguueckumMu cxeMaMu; 3G PexTuBHO

3allOMUHATh U CUCTEMATU3UPOBATH HHPOPMAITHIO.

NOHMMATh W WCIOJB30BaTh MaTEMaTHYECKUE CPEACTBA HAMSIHOCTH (Tpadukw,
JarpaMMbl, TaOJIUIIBI, CXEMBI | JIP.) JUIS WIUTIOCTPAIK, MHTEPIPETAIUU, apTyMEHTAIIHH.

Ognaoenue ynueepcanbHbIMu y4eOHbIMU KOMMYHUKAMUGHBIMU OClICGUAMU:

OpPTaHH30BBIBATh yU€OHOE COTPYIHHUYECTBO U COBMECTHYIO JIEATENHHOCTh CYUUTENIEM
Y CBEPCTHUKAMU B MPOLIECCE PEIICHHUs 3a/1aY;

B3aMMO/ICHCTBOBATh M HAXOJIUTh OOIIHE CrOocoO0bl paboThl; paboTaTh B TpyIIE:
HaXOJUTh OO0IIee perieHre U pa3peniaTh KOHMIUKTH Ha OCHOBE COTJIACOBAHUS TO3HIIMNA U
y4€Ta HHTEPECOB; CIAYIIATh MapTHEPA; POPMYIUPOBATH, APTYMEHTHPOBATHU OTCTAUBAThH CBOE
MHEHUE;
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MIPOrHO3UPOBATh BOZHUKHOBEHHE KOH()JIUKTOB MPU HAIMYUU PA3HBIX TOUEK3PEHUS U
paspemarb KOH(JIUKTHI HA OCHOBE y4€Ta HHTEPECOB U MO3ULUI BCEX YUYACTHUKOB;

apryMEHTHPOBATh CBOIO MO3UIMIO U KOOPAMHUPOBATH €€ C MO3ULIUSAMU ITapTHEPOB B
COTPYIHUYECTBE IPU BHIPAOOTKE OOILIETr0 PEIIEHUsI B COBMECTHOM JIEATEIbHOCTH;

BBINIOJIHATH CBOIO 4YacTh pPalOTHI, JOCTHIaTh KAayeCTBEHHOTO pe3yibTaTa u
KOOPJAMHUPOBATH CBOU JACHCTBUS C IPYTUMU YI€HAMHU KOMaH]Ibl;

OLICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIMIA IPOIYKT.

Osn1adenue yHugepcanbHbIMU yYUeOHbIMU PE2YIAMUBHBIMU OCUCMEUAMU:

CTaBUTh 1I€JIM, BBIOMpATb U CO3/1aBaTb AITOPUTMBI JUIsl PEIICHUS y4eOHBIX
MaTeMaTH4YeCKUX MpoOiem;

IJJAHUPOBATh MU OCYIIECTBIIATh ACSATEIbHOCTb, HAIIPABJICHHYIO HA pEUICHUE 3aaad
HCCIIE0BATENBCKOIO XapakTepa.

dbopMynupoBaTh M YIEpKMBAaTh y4yeOHYIO 3ajady, COCTaBJISATh IJIaH U
MOCJIeI0BAaTCIbHOCTD JICHCTBUI;

OCYUIECTBJISITH KOHTPOJIb MO OOpa3lly UM BHOCUTh HEOOXOAUMBIE KOPPEKTHBBI,

KOHTPOJIMPOBATh MPOLIECC U PE3yJbTaT YYeOHON MaTeMaTu4ecKon
NEeSATEIbHOCTH;

aJIecKBaTHO OIICHUBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBIMOJHEHUS Y4YeOHOM
3a/1aun, €€ 00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BOBMOKHOCTHU €€ PEIlICHUs;

CIMYaTh CMoco0 MAEWCTBHS W €ro pe3yJbTaT C 3aJaHHBIM 3TaJOHOM C IENbIO
oOHapy»XeHUS OTKIIOHEHUI U OTJIMYUI OT dTalOHa.

NpeIBUIIETh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPU PEIICHUH Y4eOHOM 3a1auu;

NOHMMATh TMPUYUHBL, MO KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMblil pe3ysbTaT
NEeSITEIbHOCTH, OINpEAeNsATh TO3UTHUBHbIE W3MEHEHHMsI M HallpaBJeHHs, TpeOyrolue
nanbHEHNIen paboThI;

PEryIrpoBaTh CIOCOO BHIPAXKEHUS SMOIIHIA.

INPEAMETHBIE PE3YJIBTATBI

PesynbTaThl ocBoeHust ydeOHOro mnpeamera «Maremaruka (BKIOYast anreopy,
TE€OMETPHUIO, BEPOSATHOCTb M CTAaTHCTHUKY)», paclpelieieHHble T0 TrojaM oO0y4yeHwus,
GbopMyIHpYIOTCS TIO MPUHIUIY 100aBIEHUS HOBBIX PE3YyJbTATOB OT Toja K TOMIY, ykKe
Ha3BaHHbBIE B MPEABIAYIIUX T0ax MO3UIMHU, KaK MPAaBUIIO, JOCIOBHO HE MOBTOPSIOTCS, HO
YUUTBHIBAIOTCS (pe3yabpTaThl OUYEPEIHOTO ToJa IO  YMOJIYaHHIO BKJIIOYAIOT
PE3YNbTATHI MPEIBITYIINX JIET).
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[IJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHU S [TIPUMEPHOU
PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUs
JIODKHO  OOeCIeYrMBaTh JIOCTH)KCHHE CICIYIONIMX NPEIMETHBIX  00pa3oBaTEeIbHBIX
pe3yIbTaTOB:

9 KVIACC

Yucna u éviuucnenus

CpaBHHBATH U YIOPSAIOYMBATH PAIMOHATIBHBIE U UPPALUOHAIBHBIE YUCIIA.

BrinonansaTe apudmernyeckue AeHCTBUS ¢ palluOHATBLHBIMU YHCIaMH, COYETasl YCTHBIC
Y MUCbMEHHBIE TPUEMBI, BBITIOJHATH BEIYUCICHUS C UPPALTMOHATILHBIMHA YHCIIaAMHU.

HaxomuTe 3HaueHMs cTeneHEd ¢ LEJNbIMUA MOKa3aTeasIMH U KOPHEW; BBIYHMCIISTH
3HAYEHUS YUCIIOBBIX BBIPAKECHUH.

OKpyrasiTh JEWCTBUTENIBHBIE YKCIIA, BBIOJHATh MIPUKUIKY PE3yJIbTaTa BHIYUCICHUM,
OIIEHKY YHCJIOBBIX BBIPAKECHUH.

Ypasnenus u nepasencmea

PemaTte nuHEHBIE W KBaJlpaTHbIC YpPaBHEHUs, YPABHEHHMsI, CBOJSILIAECS K HHUM,
MpoCTeHIIe TpOoOHO-PAIMOHAIbHBIC YPAaBHEHUS.

Pemate npocreiime cucTeMbl BYX JUMHEUHBIX YPABHEHUN C ABYMS EPEMEHHBIMU U
CUCTEMBl JBYX YpaBHEHHUH, B KOTOpPHIX OJHO YypaBHEHHE HE SBIAETCS JUHEHHBIM (T10
BU3YaJIbHOU OTOpE).

Pemate mpocTeiiline TEKCTOBBIE 3aJauM aareOpanyeckuM CIocoOOM € MOMOUIBIO
COCTaBJICHUSI YPABHEHUS WM CUCTEMBI JIByX YPaBHEHUN C IBYMs EPEMEHHBIMH.

[IpoBOAUTH ITpOCTENILINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUN, B TOMUHNCIIE
C IpUMEHEHHEM TpaduyecKux MpeacTaBieHui (ycTaHaBIMBATh, UMEET JIU YpPAaBHEHHUE WU
CUCTeMa YpaBHEHUH pEeIleHusl, €CIIU UMEET, TO CKOJIbKO, U Tp.).

PemaTe nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pa)kaTh pelleHUE
HEPaBEHCTB HA YUCJIOBOM MPSMOM, 3alIUCHIBATh PEIIEHUE C TOMOIIbIO CUMBOJIOB.

Pemate cucTteMbl JHMHENHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; U300paKaTh PEIICHHE CHCTEMbl HEPABEHCTB Ha YHUCIIOBOM MPSMOIA,
3alMChIBATh PELICHHUE C TIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA PU PEIIEHUU PA3IMYHBIX 3a7a4.

Dynkuuu

PacrioznaBath  (QyHKIMM  HU3y4YeHHBIX BHJIOB. [loKa3piBaTh CXEMAaTHUYECKU
pacmnojiokeHre Ha KOOPAWHATHOM IITOCKOCTH IpadpukoB PyHKIMI BUAA: y = kx, y = kx

P B 3aBHCHUMOCTH OT 3HA4YCHUM
X

+ b, ,y=ax> + bx ¢,y = X,y = 4Jx, y =
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KO3 (ULIMEHTOB; ONMKUCHIBATH CBOMCTBA (DYHKLIMH.
Crpoutb U M300paxkarb CXEMaTHYECKH TIpaQUKUA KBaJAPaTUYHBIX (DYHKLIHMH,

ONMCHIBATh CBOMCTBA KBAAPATUYHBIX (PYHKUUHN MO UX rpaduKaM.

PacriozHaBath KBajgpaTWyHyr0 QYHKOUIO 10 (¢GopMylie, NPUBOAUTH IMPUMEPHI
KBaIpaTUYHbBIX (PYHKIMHI U3 peabHOM KU3HU, (PU3UKU, TEOMETPHH.

Apugpmemuueckan u cecomempuueckan npozpeccuu

PacnioznaBath apudmeTHuecKyr0 M TE€OMETPHUYECKYIO IPOTPECCHH MPH Pa3HBIX
crioco0ax 3aJaHusl.

BbINoMHATE BBIYUCIIEHUS C UCIIOJIB30BAaHUEM (HOPMYIT 1-TO WieHa apu(PMETHIECKON U
T€OMETPUYECKON IPOTPECCUM, CYMMBI IEPBBIX 7 YIEHOB (C ONOpPOM Ha CIPABOYHYIO
nH(popMaIu).

PemaTs 3a1aun, CBA3aHHbBIE C YUCIOBBIMHU ITOCIIEI0BATEIHHOCTIMHU, B TOM YHUCIIE3a0aun
U3 pealbHOM KHU3HU (C HUCMOIb30BAHUEM KAIBKYJISATOPA, HU(PPOBBIX TEXHOIOTUM).

IIJIAHUPYEMBIE TIPEAMETHBIE PE3YJIbTATBI OCBOEHUS TTPUMEPHOU
PABOYEM ITPOT'PAMMBI KYPCA «'EOMETPHI»

OcBoenue yueOHOro Kypca «I'eomeTpus» Ha ypoOBHE OCHOBHOTO 00111er0 00pa3oBaHUs
JIOJDKHO — o0ecrevyrBaTh  JIOCTM)KEHHME — CIENYIOIIMX MPEeIMETHBIX  00pa3oBaTesIbHbIX
pE3yJIbTATOB:

9 KVIACC

3HaTh TPUTOHOMETPUYECKHE (PYHKIHUH OCTPHIX YIJIOB, HAaXOJUTh C HMX IOMOIIBIO
pasUyHbIE JJEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHrne MPsIMOYTOJIbHBIX
TPEYTroNbHUKOBY). HaxoauTh (C MOMOIIBIO0 KaNbKyJISITOPA) JUTMHBI U YTJIBI 171 HETaOIUIHBIX
3HAUYCHUM.

[Tons3oBathcst (opMynamMu TPUBENCHUS] W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJACCTBOM JIJIS1 HAXOXKJACHHUS COOTHOIIICHUI MEXTy TPUTOHOMETPUUYSCKIUMU BETMYMHAMM (C
OTIOpPOH Ha CIIPaBOYHYIO WH(DOPMAIIHIO).

Hcnonb3oBaTh TEOPEMBI CHHYCOB M KOCHHYCOB [UUIi HaXOXKIACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («pEIICHUE TPEYTOJbHUKOBY»), TPUMEHATh WX TPH peIIeHUU
MPOCTEUIIINX T€OMETPUUECKUX 3a]ad.

Brnaners mnoHsATHAMH TIpeoOpa3oBaHHUS MOJ00Ms, COOTBETCTBEHHBIX JJEMEHTOB
nmoao0HbIX ¢uryp. I[loap3oBaThCs CBOWCTBaMH MOI0OMS TPOHM3BOJILHBIX (QHUTYp, YMETh
BBIYUCIIATh JUIMHBI M HAxXOIWUTh YTJbl Yy MOAOOHBIX (uryp (1o anroputMy ydeOHBIX
neiictBuii). [IpuMeHsITh CBOHCTBAa MOAOOMS B MPAKTUYCCKUX 3ajadaxX. YMEThIPUBOIUTH
MIPUMEPHI MOJOOHBIX (UTYP B OKPYIKAIOIIEM MHPE.

[Tonwp30BaThCs TeOpeMaMH (110 BU3YaIbLHOM OIOpPE) O MPOU3BEACHUN OTPE3KOB XOP/I, O
MPOU3BEJCHUU OTPE3KOB CEKYIIMNX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCs BEKTOpaMH, TOHUMATh MX T€OMETPUUYECKUNA M (DU3MYECKUI CMBICI,
MPUMEHATh WX B PEIICHUU T€OMETPUUYCCKHX U (PU3MUecKuX 3amad. [IpHMeHSTh CKalspHOE
MPOU3BEJCHUE BEKTOPOB JIJI1 HAXOXKJAEHHUS JUTUH U YTJIOB.

[Tonb30BaThCd METOJIOM KOOPAWMHAT HA IUIOCKOCTH, MPUMEHSTH €ro B PEIICHUH
F€OMETPUUYECKUX U TPAKTUUECKHUX 3a7aY.

Brnagets nmoHATHSAMH NPaBUIBHOIO MHOTOYIOJIBHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI
JyTH OKPY’KHOCTH Y PaJIMaHHON MEpHI YIila, YMETh BBIUMCIIATH ILIOMIAAb KPYTrau €ro 4actei
(c omopoii Ha cmnpaBouHyl uHpopManuw). I[IpUMeHATH TONyYeHHBIE YMEHUS B
MPAKTUYECKUX 3a/a4ax.
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HaxoauTe ocu (MM LEHTPBI) CHMMETPUH QUTYD, IPUMEHSATH JIBUKEHUS IUIOCKOCTH B
MIPOCTENIINX CITyqasiX.

[IpuMeHATh NOyYEHHBbIE 3HAHMS HA MPAKTUKE — CTPOUTh MATEMAaTUYECKUEMOJENIN
IUIA 33]1a4 peaIbHON >KM3HU M MPOBOJIUTH COOTBETCTBYIOIINE BBIUMCIEHUS C IPUMEHEHUEM
0/100MsI U TPUTOHOMETPUYECKUX PYHKIUH (TOTB3YACH, I'/Ie HEOOXOUMO, KAJIbKYJIATOPOM).

[IJIAHUPYEMBIE IIPEJIMETHGIE PE3YJIbTATHI OCBOEHMS [TPUMEPHOU
PABOYEM ITPOIPAMMBI KYPCA «BEPOSITHOCTD Y CTATUCTUKA»

[IpenmeTHbIE pe3ysbTaThl OCBOCHHUS Kypca «BeposATHOCTh M cTaTucTHKa» B 9Kiacce
XapaKTEPU3YIOTCS CIEIYIOIUMY YMEHUSAMH:

W3Bnekarr u mpeoOpazoBbiBaTh WH(OpPMAIMIO, TPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BHUJE TaONUL, AUarpamm, rpadukoB; MPEACTaBIATh JJaHHBIE B BUAE TaOJuII,
auarpamm, rpaukoB.

Pemate npocreifiine 3a7aud OpraHM30BaHHBIM NEpPeOOpPOM BapHAHTOB, a TAKXKE C
MCIOJIb30BaHHEM KOMOMHATOPHBIX MPaBUJI U METOJIOB.

Nwmets npesacraBienne 00 onucaTelbHbIX XapaKTePUCTUKAX JJI1 MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPEIHUE 3HAUYCHHS U MEPBI pacCEUBaHUSI.

HaxomuTe 4YacToThl 3HAa4eHM M YacCTOTHI COOBITHS, B TOM 4YHCIE IMOJb3YSCh
pe3yibTaTaMu NPOBEAEHHBIX H3MEPEHMH M HaOmoAeHUi (C omopoid Ha CHPaBOYHYIO
nH(popMaIum).

HaxoauTe BEpOATHOCTH CllydyalHBIX COOBITMI B M3yYEHHBIX OINBITAX, B TOM YHUCIE B
OIBITaX C PABHOBO3MOXXHBIMU JJIEMEHTAPHBIMU COOBITHSIMHM, B CEpPHUSX MCIBITAHUN 10
IIEPBOTO YCIIEXa, B CEPUAX UCIIBITAaHUN bepHym.

MMeTs npencTaBiieHue O CIIy4aliHON BEJIMYHUHE U O PACIPEIEICHUH BEPOSATHOCTEM.

HmeTs npencTaBieHne 0 3aKOHE OOJIBbIINX YUCEI KaK O IPOSIBIEHUH 3aKOHOMEPHOCTH
B CJIy4allHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX YUCEI B IPUPOJIE U OOLIECTBE.
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Kpurepuu 1 HOpMBI OLIEHKH 3HAHUH 00y4Yal0IMXCst

IIpu onenuBanun pabor gereil ¢ OB3 yuuTHIBAIOTCS OCOOEHHOCTH HX
MCUXO0(PHU3NOIOTMUYECKOTO PA3BUTHSL.

OuneHka NMCbMEHHBIX KOHTPOJIBHBIX Pa00T 00y4al0IIMXCH 110 MaTeMaTHKe.

Omegem ouyenugaemcsa ommemkou «5», ecu:
— paboTa BBIIOJIHEHA TTOTHOCTHIO;
— B JIOTHYECKHX PACCYXIEHUSIX U 000CHOBAHUHU PEIICHUS HET MPOOEIIOB U
OIINOOK;

— B pCIICHUHU HET MaTeMaTHYECKUX OMTMOOK (BO3MOKHA OJTHA HETOYHOCTD,
OTKCKa, KOTOpAasiHE SIBJISICTCSI CIIACTBUEM HE3HAHUS WM HETIOHUMAaHHS Y4eOHOTO
MaTepuana).

Ommemka «4» cmasumcsa 6 cnedylouux cayuanx:

— paboTa BBHITIOJTHEHA TTOJHOCTHIO, HO 00OCHOBAHUS IIIarOB PEIICHUS
HEIOCTaTOYHBI (€CIIMyMEeHne 000CHOBBIBAThH PACCYKICHHS HE SIBIISIIOCH
CHCIIHATLHBIM 00 BEKTOMITPOBEPKH );

— JIOTYIIIEHBI OJTHA OIINOKA I €CTh JIBa — TPU HEA0UYETA B BEIKIIAIKAX,
PUCYHKaX, YepTeKaX MU TpaduKax (eciau 3T BUABI padOT HE SBISIIHCH
CHeLMATIbHBIM 00BEKTOM NMPOBEPKH)OTMETKA «3» CTaBUTCS, €CIIHU:

— jomyuieHo Oojee ogHOW OmMOKM Wi Oojee ABYX — TPEX HEIOYETOB B
BBIKJIAJIKAX, Yep- Tekax MWIM rpapukax, HO oOydawomuiics oOnanaer
00s13aTeIbHBIMU YMEHUSIMU IO ITPOBEPSEMOI TEME.

Ommemka «2» cmasumcs, ecnu:
— JIOMYIIEHbI CYIIECTBEHHbIC OIIMOKM, IMOKA3aBIIME, YTO OOydarouuiics He
o0nanaer 00s13a- TEJIbHBIMM YMEHUSMU 10 JaHHOM TEME B MOJIHOM Mepe.

Onenka YCTHBIX OTBETOB oﬁyqamumxc;l o MaTeMaTHuKe

Omeem oyeHusaemcs Oommemiou «5», eciu yueHuK:

— TIOJIHO PACKPBUI COJICpKaHHWE MaTepuajga B 00beMe, MPeyCMOTPCHHOM
MpOrpaMMON MY4eOHUKOM;

— H3JI0XKWJI MaTepuajl TPaMOTHBIM S3bIKOM, TOYHO HCIOJIb3YS
MAaTEMAaTHYECKYH0 TEPMHUHO-JIOTUIO U CUMBOJIMKY, B OIPEAECICHHON JIOTUYECKOU
MOCJIEIOBATENBbHOCTH;

— TIPaBWJIBHO BBHITIONHUJ PUCYHKHU, YEPTEKH, TpadUKH, COMyTCTBYIOIINE
OTBETY;

— IIOKa3aJl YMEHUE WJUTIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU MPUMEPAMH,
MIPUMEHATH €€ BHOBOM CUTYAIIUU MPY BBIIOJIHEHUHU TPAKTUYECKOTO 3aJaHHUS;

— MPOAEMOHCTPUPOBAJ 3HAHUE TEOPUH PAHEE U3YUECHHBIX CONMYTCTBYIOIIHNX
TeM, COPMH-POBAHHOCTh U YCTOMYMBOCTH MCIOJIb3YEMbIX MPU OTBETE YMEHUH U
HAaBBIKOB;

— OTB€4YaJl CaMOCTOATCIIBHO, oe3 HaBOIAIMIMX BOIIPOCOB YUUTCIIA,
— BO3MOXHBI O4HAa — ABC HCTOYHOCTU IIPHU OCBCHICHHUC BTOPOCTCIICHHBIX
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BOITPOCOB WJIM BBBIKJIAJIKAX, KOTOPBIE YUEHHUK JIETKO UCIIPABUII ITOCIIE 3aMEYaHuUs
YUUTEIIS.

Omeem ouenusaemca ommemroil «4», eciu yooenemeopsen 6 0CHO6HOM
mpeodoeanuam Ha OYEeHKy
«5», HO npu IMOM umeem 0OUH U3 HEOOCMAMKOB:
— B U3JIOKEHUH JOIMYIIEHBI HeOOIbIIINE MPoOeIIbl, HE UCKa3UBIIIEEe
MaTeMaTH4YeCKOe COJIep->KaHUE OTBETA;
— JIOMYIIEHBbI OJWH — JIBAa HEJ0YETa MPU OCBEIICHUU OCHOBHOTO
COJIep>KaHUsI OTBETA, UC-MPABJICHHBIC TIOCIIC 3aMEUaHUS YUUTEIS;
— JIOMYyIIEHBI onOKa Wi 0oJiee IBYX HEJIOUETOB IMPHU OCBEIICHUU
BTOPOCTETICHHBIX BO-TIPOCOB WJIM B BBIKJIAJKaX, JIETKO UCIPABIICHHBIC TIOCIIC
3aMeYaHusl YIUTesl.

Ommemka «3» cmagumcs 6 c1edyiouux cayuanx:

— HEMOJIHO PAacCKpBITO coJepKaHHe Marepuana (CoAep)KaHue M3JI0KEHO
(¢parMeHTapHO, HE BCerja MOCIe[0BaTelIbHO), HO MOKa3aHO o0Iiee MOHMMaHUE
BOIIPOCA M TMPOJEMOHCTPUPOBAHBI yMe- HHs, JIOCTATOYHBIC JJIsI YCBOCHHS
nmporpaMMHOro Marepuana (ompeaeneHsl «TpeGoBaHMSIMU K Ma- TeMaTHYECKOU
MOJTOTOBKE YUaITUXCs» B HACTOSIIEH MPOrpaMMe TT0 MaTEMATUKE);

— UMEIWCh 3aTPYJHCHHS WIM JIONYIICHb OMIMOKH B  OMNpeaeieHUU
MaTEMaTUYECKON TEepMH- HOJIOTHH, YepTekaX, BBIKJIAJIKaX, MCIPABICHHBIE IOCIE
HECKOJIbKMX HaBOJSIIUX BOIIPOCOB yUHU- TEJS;

— YYEHUK HE CIIpaBUJICS C MPUMEHEHHEM TEOPHUH B HOBOW CUTYallUU TPU
BBITIOJTHEHUU TIPAK-TUYECKOTO 3a/I1aHMsI, HO BBIMIOJIHWII 3a/1aHUsI 00513aTEIbHOTO
YPOBHS CJIO’KHOCTH TI0 JIAaHHOM TEME;

— TIpU AOCTATOYHOM 3HAHUU TEOPETUYECKOTO MaTepualia BBISBICHA
HEeJ0CTaTOuHas ¢(hOpP-MUPOBAHHOCTh OCHOBHBIX YMEHHUN U HABBIKOB.

Ommemka «2» cmagumcs 6 ciedyrouux cayvanx:
— HE pacKpbhITO OCHOBHOE COJIEpKAHUE yUeOHOTO MaTepHana;

— 0OHapy’>XeHO HE3HAHHWE YYCHHKOM OOJbINeH WM HanOoJiee Ba)KHOH YaCTH
y4e0HOTO MaTe- puana;

— JIONYIICHBl OIIMOKA B OMNPEACICHUH TMOHSATUH, TPU HCIOJIb30BAaHUHU
MaTeMaTHYCCKON Tep- MHUHOJIOTMHM, B PHCYHKaX, YepTekax HIM rpadukax, B
BBIKJIQJIKAaX, KOTOPbIE HE WCIPABICHBI TOCIE He- CKOJBKHX HAaBOJSIIUX BOMPOCOB
YUHTEIS.
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TEMATHUYECKOE INTAHUPOBAHUE

TEMATHUYECKOE INTAHUPOBAHUE YUYEBHOT'O KYPCA «AJITEBPA» , (He meHee 68 1)

Ha3Baunmue
pasjaeia (TeMbl)
Kypca (4uciao

OcHoBHOE CoacpKaHue

OcHoOBHbIE BUIbI €ATEJIbHOCTH oﬁyqalomuxm

4acoB)
Yucaa n PannonanbHble uucna, uppayuonanvbHvle yucia, KoHeunvle u|Pa3BUBATH TpPeACTaBIEHUs] O YHCIAX: OT MHOXECTBA
BBIYUCJICHUS. beckoneynvle oecamuunble opoou. Mmnooicecmso | HATYpaTbHBIX YUCEIT O MHOXKECTBA JCHCTBUTEIBHBIX YHCEIT.
JleiicTBUTEILHBIE | OelicmeumenvublX — yucen,  Oelicmeumenvhvle Yucia Kak|O3HAKOMHTHCS c BO3MOKHOCTBIO MIPEJICTABICHUS
qyucaa beckoneunvle decamuytvle Opoou. Bzaumno oOHo3HaAUHOE JIEHCTBUTEILHOTO YHCIia KaK OECKOHEYHOW NeCATUYHON Ipolu,
(7 9) coomeemcmeaue mMexHcoy MHOHCECMBOM OeUCMBUMENbHbIX Yucel | IPUMEHATh  JICCATHYHBIC TPHONMKEHUS pallMOHAIBHBIX U

U MHO2UCECMBOM MOYEK Koopdunamnod I’lpﬂMOlZ

Cpasnenue  Oelicm8UMENbHLIX — YUCEe,
oelicmeusi ¢ 0eticmeumenbHbIMu YUCIAMU.

apugpmemuyueckue

[TpubmmkE€HHOE 3HaU€HNE BEIMYUHBI, TOUHOCTh IPUOIMKEHUS.
Oxpyrnenue wuyucen. Ilpukuaka u oOIEeHKAa pe3yibTaToOB

BBLIYHCJIEHUM.

MPPALMOHAIILHBIX YHCEL.

3anucvieams, cpasnHueambo u ynopsaoouueamao
oeticmeumenvHvle YUCA.

BbInmoyHATBL, codeTass YCTHBIE W IIHCBMEHHBIE IIPUEMBI,
apudpmernyeckne AeCTBHUA C DPALMOHAIBHBIMU 4YHCIAMU;
HAXOAMTh 3HAYEHUS CTEIECHEW C LEJIbIMH IOKa3aTeJsIMU U
KOPHEW; BBIYMCIATH 3HAYCHNS] YNCIIOBBIX BBIPAKCHUM.
ITosryunTs mnpexacraBjieHHe O 3HAYUMOCTU JIEHCTBUTEIIBHBIX
4KCcell B IPAKTUYECKOM EATENBHOCTH YEJI0BEKa.
AHaJIM3MPOBATHL W JeJaTh BbIBOABI (IOCIE COBMECTHOIO
aHaJIM3a) O TOYHOCTH NPHOIMIKEHHs ACHCTBUTEIBHOIO 4YHCIIa
IIPY PELICHUH 3a]au.

OKpyrasiTh NEHCTBUTEIbHBIE YHCIIA, BBINOJHATH NPHUKHIKY
pe3ynbrata  BBIYMCIICHHM, OLEHKY 3HAUYEHHUH  YHUCJIOBBIX
BBIPAXKCHUM.

3HAKOMMTHCA C UICTOPUEH PA3BUTHS MAaTEeMATHKH.
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YpaBHeHnust Jluneiinoe ypaBHuenue. Penienue ypaBHEeHUN, CBOISIIIUXCS K OcBauBaTh, 3alOMMHATL W NPHMEHATH TpaduyecKue
U HePpaBeHCTBA. JIUHEHHBIM. MeTO/AbI IPU PEUICHUU YpaBHEHUM, HEPABEHCTB M UX CHUCTEM
YpaBHeHus1 KBanpatHoe ypaBHeHue. PenieHue ypaBHEHWH, CBOISIIMXCS |(TIpU HEOOXOJMMOCTH C OIOPOH Ha aNrOpuTM Y4eOHBIX
¢ OJHOM K KBaJpaTHbIM. bukBaspaTHbie ypaBHEHHS. neicTBuil).
nepeMeHHOn Ilpumepvl  pewenusi ypasnenuti mpemveu u uemeépmoti | Pacmo3HaBaTh 1elbie U APOOHBIC YpaBHEHUS.
(7 9) cmenenell pasnodcenuem Ha MHONCUMeENU. Pemiath JiMHeiiHble U KBaJApaTHbIe YPABHEHUsI, YPAaBHCHUS,
Pemrenne npoOHO-paninoHaIbHBIX YPaBHEHUH. CBOJSIIITMECST K HHUM, TWPOCTEHIIne JpoOHO-pallMOHATBHEIE
Perrenne TeKCTOBBIX 33724 aNreOpandecKuM METOIOM. ypaBHEHUSI.
IIpeanarats BO3MOXHBIE CIIOCOOBI pEIIEHUsI TEKCTOBBIX 3ajad,
o0cy»1aTh WX M pemaTb TEKCTOBbIE 3aJayd  Pa3HBIMH
criocobamu.
3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHS MATEMATUKN
YpaBHenust JluneiiHoe ypaBHEHHE C JByMS [IEPEMEHHBIMU U €ro rpadguk. |OcBauBaTh H MPUMEHSITH PUEMBI PEIICHUS CUCTEMBI JIBYX

H HEPpaABCHCTBA.

Cucrema IByX TUHEHHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU U

JIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
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CucreMbl

e€ peuieHue. PenieHue cucTteM IByX YpaBHEHHM, OJTHO W3

YpPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISECTCS JIMHEHHBIM

YPaBHEeHUil KOTOPBIX JIMHENHOE, a APYrO€ — BTOPOM CTEIIECHMU. (o BU3yanbHOU omope).
@) I'paduueckas MHTEpIIpETAIUS CHCTEMBI ypaBHEHUH ¢ ByMsi | Mcnmob30BaTh (GyHKIIMOHAIBHO-TpaGUUSCKHE MPEACTaBICHUS
[IEPEMEHHBIMHU. JUISl pellieHUsl M McCJIeI0BAHUS YPAaBHEHUM U CUCTEM.
Pemenne TekcTOBBIX 3a7ja4 aIredpanyeckumM CriocoOoM. AHaJIM3MPOBATH TEKCTHI 33/1a4, peliaTh UX alreOpanyecKuMm
CIOCOOOM: MepexXoAuTh OT CIOBECHON (OPMYIHPOBKHU YCIOBUS
3a/1a4M K anredpandeckoil MoJenu MyTéM COCTABJIEHUS CUCTEMBI
YpaBHEHUH; pemaTh COCTABICHHYHO CHUCTEMY YpPaBHEHMI;
HHTEPNpPeTHPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS MaTEMaTHUKU
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOICTBA. Yurath, 3anucbiBaTh, MOHUMATb, MHTEPNPETHPOBATH
U HepaBeHCTBA. JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM M UX pElICHUE. |HEPABEHCTBA; UCIOJIB30BaTh CHMBOJIMKY U TEPMHUHOJIOTHIO.
HepasencrBa CucremMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON U uX | BLIMOMHATH peoOpa3oBaHUs HEPABEHCTB, MCMOJIb30BAThH IS
(10 v) peuieHue. npeoOpa3oBaHUsI CBOMCTBA YUCIIOBBIX HEPABEHCTB.
KBagpaTHble HEPAaBEHCTBA U UX PELICHUE. Pacno3HaBath JIMHEHBIEC U KBaIpaTHHIE HEPABEHCTBA.
I'padmueckass uHTepmpeTanusi HEpaBeHCTB M cucTeM|Pemarh  JUHCHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPABEHCTB C JBYMs IIEPEMEHHBIMH. HEPaBEHCTB, CHCTEMbI HEPABEHCTB, BKIIOYAIOIINX KBAIPaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYXKIATH NOJIYYCHHbIE PEIICHUS.
MN300paxaTh pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB HA
YUCJIOBOM MpPsMOM, 3alMMCBIBATh pEUICHUE C TMOMOUIBIO
CHUMBOJIOB.
Pemath kBajpaTHbIE HEPABEHCTBA, UCHOJB3Ys I'paduyecKue
MIPEICTABIICHMUS.
OcBauBaTh M NPHUMEHATh HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE PAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUM KBagpatnunas ¢ynkuus, e€ rpaguxk u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUbI M3y4aeMbIX (YHKIUH; HILTIOCTPHPOBATH
(12 v) KOOpAMHATHI BEPUIMHBI 1apadoJIbl, 0Cb CHMMETPUH Napaloibl. |CXeMaTHYeCKH, O0bSICHATH PACIOJIOKEHHE Ha KOOPAWHATHOMN

CreneHHble QYHKIINU C HATYPaTbHBIMH MTOKA3aTeIsIMH 2 U 3, UX
rpaduku 1 cBOMCTBA.
I'paduku bynkumit: y =kx,y = kx + b,,y = ax?, y = ax’, y

=Vx,y =k
X

IUIOCKOCTH rpadukoB QyHKIMMA BUuga: y = kx,y = kx + b,,y =

ax? y = ax’,

y =Xy = — B 3aBHCHMOCTH OT 3HaYeHUH KOA(PPHUIIMEHTOB;

OMNHCHIBATh UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO IO hopmyIe.
IIpuBoauTs, mNpHMeEpPbl KBAJAPATHUYHBIX 3aBUCUMOCTEH U3
peasbHOM JKU3HU, (PU3UKHU, TEOMETPHUH.

BoisiBasiTh 1 000011aTh OCOOCHHOCTH Tpaduika KBaJApaTHIHON
yHKImY y = ax* + bx + ¢ (IIpu He0OOXOAUMOCTH C HATIPABJIAIOIEH
ITOMOIITBIO).

Crpouth 1 n300pakaTh cxeMaTH4YeCKH I'papUKU KBaIPaTUYHbIX
(yHKIMH, 3a1aHHBIX GOPMYIAMH BHAA Yy = ax’,y = ax’ + ¢, y
=a(x +p)*, y = ax’ + bx + ¢ (Ip1 HEOOXOAUMOCTH CBU3YalIbHOM
OTIOPOi).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3YYECHHBIX QYHKUINN
JUIS UX TOCTPOEHMsS, B TOM YHCIE C THOMOIIbIO IM(PPOBHIX
pPECYpCOB.

YucaoBble
MocJIeI0BaTEIbHOC
™

9 9)

TlousiTHe YHCIIOBOM ITOCIIEIOBATEILHOCTH.

3amaHne TOCIEI0BATEILHOCTH PEKYyppeHTHOW (opmynmolt u
(dhopmyIoit n-ro dieHa.

ApubdmMernueckas ¥ TeOMeTprudecKas mporpeccuu. @opMyisl n-
ro 4ujieHa apuMETHUYECKOW U TEOMETPHYECKOU IMPOTPECCH,
CYMMBI IIEPBBIX 71 YJICHOB.

H300pasicenue unenos apugpmemuyeckou u ceomempuiecKou
npozpeccuti mo4Kamu Ha KOOPOUHAMHOU NIIOCKOCTU.
Jlunetinwiii u SKCNOHEeHYUANbHBLL POCHI.

CnosicHble npoyeHmul.

OcBauBaThb M NPUMEHSATH WHICKCHbIE 0003HAYCHUS, CTPOUTH
peueBble BbICKA3bIBAHUS C HCIOJIH30BAHUEM TEPMUHOJIOTHH,
CBS3aHHOM C MOHSATUEM MOCIEI0BATENLHOCTH.

AHaau3upoBaTh GOpPMYITy 1-TO YieHa MOCIeA0BATEIbHOCTH WIH

PEKYPPEHTHYIO bopmyny u BBIYHCJISATH YJICHBI
MOCIIEZIOBATEIbHOCTEH,  3aJaHHBIX  ATUMH  (QOpPMYIaMH.
YcranaBauBatb 3aKOHOMEPHOCTH B MOCTPOCHUU

IIOCJIEZIOBATEIIbHOCTH, €CJIM BBIIUCAHBI IIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3snaBate  apudMeTHUYECKYyl0 M TI'€OMETPHYECKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCOOAX 3alaHMsL.

Pemats 3amaun ¢ wucnojb30BaHUEM (OpPMya n-ro  uieHa
apu(MeTHUECKOM M TIeOMEeTPUYECKON Mporpeccuil, CymMMbl
IEPBBIX /1 YICHOB C ONOPOH HA CIIPaBOYHYIO HH(POPMALIHIO.
H306paofcamb yjieHbl  NOCAE008AMENbHOCIU  MOYKAMU — HA
KoopduHamHoﬁ niockocmu.

PaccmaTpuBaTh NpUMeEpbI NPOLECCOB U ABJIEHUH U3 PEaIbHON
KU3HU, WUIIOCTPUPYIOLINE HU3MEHEHHEe B apu(pMeTHYECKOU
IPOrPECCUH, B FTEOMETPUIECKOM MIPOTrpeccuu; uzobpasicams
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coomeemcmayiowue 3a6UCUMOCMU 2paPuyecKi.

Pemate mnpocreiimme 3aga4M, CBSA3aHHBIE C YHUCIOBBIMU
IOCIIEIOBATEIBHOCTSMU, B TOM 4YHUCJIE 33Ja4d U3 peaabHOMN
JKU3HM € UCHOJB30BaHMEM  IUPPOBBIX  TEXHOJIOTHH
(27EKTPOHHBIX TaOIUILL, FPAPUUECKOTO KAIbKYIATOPA U T.I1.).
Pewamp 3a0auu na cnodichvie npoyenmol, 6 MOM Yucie 3a0ayu
U3 peanbHOU NPAKmMuKu (C UCNOIb308AHUEM KATLKYAAMOPA).
3HAKOMMTBCS € MCTOPUEH Pa3BUTHSA MaTEMaTUKH.

IMoBTOpEHHUE,
00001IEeHHE,
cCucremMmaTrusanus

1

3HAHUM

(15 v)

Yucjia W BBIYMCIEHHs (3alMCh, CpPaBHEHWE, NEWCTBUSA C
NEWCTBUTENFHBIMU YHCIAMH, YWCIIOBAs TpsiMasi; MPOIEHTEHI,
OTHOIIIEHWSI, TIPOTIOPITUH; OKPYTIICHUE, TPUOIIMKEHNE, OTICHKA;
pelIeHrne TEKCTOBBIX 33/1a4 apu(PMETHYECKUM CIIOCOOOM).

Aaredpanueckue BbIPa:KeHU S (mpeoOpa3zoBanue
anreOpanvecKux BhIPAKCHUM, TOTTYCTUMBIE 3HAYCHUS).
@DyHkun (MOCTPOCHHUE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpaguvecKoe peieHne ypaBHEHHH U UX CUCTEM).

OnepupoBaTh TNOHATHAMHU: MHOXECTBO, IOJMHOXECTBO,
omeparuy HajJl MHOYKECTBAMH; HCIO0JIb30BaTh rpaduueckoe
MIPE/ICTABJICHHE MHOKECTB JJIsl OMUCAHUS PEaTbHBIX MPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH 3a/1a4 U3 IPYrUX YICOHBIX TPEIMETOB.
AKTYyaJIM3MpPOBaTh TEPMHUHOJIOTHIO H OCHOBHBbIE JIeiicTBUS,
CBSI3aHHbIE C YMCJIAMM: HATYPAIbHOE YHCIIO, TIPOCTOE U
COCTAaBHOE YHCIA, JAETUMOCTb HaTypaJbHbBIX YHCEJ, MPU3HAKH
JEIMMOCTH, 1IeJI0€ YKCII0, MOAYJb YUCia, OOBIKHOBEHHAs U
JecsiTUuHasi ApoOu, CTaHIAPTHBIN BUA YKCIia, apUPMETHUECKUN
KBaJpaTHbI KOPEHb.
BbINOJHATH JeliCTBUS, CPABHUBATDH M YIIOPS/A0YHBATH YUCIIA,
IPEJCTaBISITh YHUClIa Ha KOOPAWHATHOW MPSMOM, OKPYIJISTh
YyHClla; BBINOJHATHL MNPUKHAKY M OLEHKY pe3yibTara
BBIUHCIICHUH.
Pemiath TekcToBbIE 32/1a4M apU(PMETHUUECKUM CIIOCOOOM.
Pemiats npakTuyeckue 3a/1a4M, CoJIep>Kaline MpoIeHTHI, J0JIH,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh — BpeMs —
paccTosiHMe, II€Ha — KOJUYECTBO — CTOMMOCTh, OO0BEM
paboThl — BpeMs — MPOU3BOAUTEIHHOCTH TPY/Ia.
Pa3oupartp peanbHble )KU3HEHHBIE CUTYalluH, (OPMYJINPOBATH
UX Ha S3bIKE MAaTeMaTHUK{d, HaXOAUThb pEIICHUE, NPUMEHS
MaTeMaTUYECKHUI anmnapar, HHTEePNPeTHPOBATh PE3YJIbTAT
OnepupoBaTh NOHATHUSIMM: CTEIEHb C IIEJIBIM ITOKA3aTeleM,
apuMeTHuecKuil KBaJpaTHBIM KOPEHb, MHOTOYJICH,
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anredpandeckast 1po0b, TOKIAECTBO.

BpInoOJHATL OCHOBHBIC JAEMCTBUSA: BBINOJHATh PACUYETHI IO
dbopmynam, mpeoOpa3oBBIBATH IIEJbIE, IPOOHO-pAIMOHATBHBIC
BHIDQKCHUSI M  BBIPAKEHUS C KOPHSMH, pPEaTM30BBIBAThH
pa3joKeHUe MHOro4jeHa Ha MHOMWUTEIM, B TOM YHCIE C
UCIO0JIb30BaHUuEM (OpMyNl pa3HOCTH KBaJpaTOB M KBaJpara
CYMMBI ¥ Pa3HOCTH (C OMOPON Ha CIPaBOYHYIO MH(OpMAIHIO);
HaxXOJIUTh JIONMYCTUMbIC 3HAYCHHUS TEPEMEHHBIX i JPOOHO-
palMOHAIBHBIX BEIPA)KEHU I, KOPHEH.

MopenupoBath ¢ NOMONIBIO (OPMYIT peasibHbIE MPOLECCHl U
SIBJICHUSI.

OnepupoBath NOHATHAMM: GYHKINA, TpaduK QyHKUIUU, HYIH
GYHKIIUKA, TPOMEXKYTKH  3HAKOTIOCTOSIHCTBA, IMPOMEXYTKHU
BO3pacTaHusl, yObIBaHUS, HaMOOJIbIIIEe U HaUMEHbIIIee 3HAYCHUS
GyHKIMH.

AHaTU3UPOBATh, CPABHUBATH, 00CYKIaTh CBOMCTBA (YHKITUH,
CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHAMM: IMpsMas MPOMNOPLUUOHATIBHOCTD,
oOpaTHass  TPOMOPIMOHAIBHOCTh,  JIMHEWHas  (pyHKIWHS,
KBaapaTtuyHas QpyHkmus, napadosa, runepooa.

HUcnonb3oBaTh rpagukm 171 ONPEACIICHUS] CBOMCTB, MPOIECCOB
U 3aBUCHUMOCTEH, Ui pelleHus 3afad U3 APYruxX y4eOHBIX
IPEeIMETOB U PEabHON >KU3HU; MOAEJIHPOBATH C IOMOIIBIO
rpauKOB peanbHbIE MPOIECCH U SBICHUS.

Boipaxath ¢opMyJIaMH 3aBUCUMOCTU MEX/Ty BEJIMUYUHAMU.
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TEMATHUYECKOE IINTAHUPOBAHUE

Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM K n (uudgposbie)
B NPorpamMmbl Bceero 0; TPOJIBHEBIC p 6aKanec1cne oOpa3oBaTte/ibHbIE
padoTsI padoThbI pecypebi
1 Yucna v Beruncienus. JleicTBUTENbHBIE 7 bubnuotexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 7 1 bubnuotexa [JOK
OJHOU MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 3 1 bu6moreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHHUs 1 HepaBeHCTBA. HepaBeHcTBa 10 1 https=//m.edsoo.ru/7f419d08
bu6moreka [IOK
> PyuKimH 12 ! https:/m.edsoo.ru/7f419d08
6 YucoBbIE OCIEN0BATEILHOCTHU 9 1 bubnnorexa [IOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 15 1 bu6mmoreka [IOK
3HaHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
INOYPOUYHOE IINIAHUPOBAHUE
KoaunvecTBo yacoB JJIeKTPOHHBbIE
Ne Hara uugposbie
u/n Tema ypoka Beero KoﬁnTpom,m,le HpﬁaKaneCKne W3ydenus 0GPA30BATEIbLHBIE
padoTsI padoThI pecypesi
1 ParnmonanpHble yncia, uppalMoHaIbHbIe 1 3.09.2024
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qHcia, KOHEYHbIE B OECKOHEUHBIE
JeCATUYHbIE TpooU

MHOKecTBO JSHCTBUTEIBLHBIX YHCEI;

o 4.09.2024
2 eACTBUTEIIBHBIE YHCIIa KaK OECKOHEUYHEIE
JECATUYHBIE TpooH
B3auMHO 01HO3HAYHOE COOTBETCTBUE MEXKTY
3 MHOKECTBOM JE€HCTBUTEIBLHBIX YUCEI U 10.09.2024
MHOKECTBOM TOYEK KOOPJIMHATHOM MPSAMOU
CpaBHEHHE IEUCTBUTEIBHBIX YHUCET,
4 apudmeTnyeckue AeUCTBUS C 11.09.2024
IeHCTBATEILHBIMHI YMCIIAMHU
5 [Tpubmx€HHOE 3HAYCHNUE BEIMYNHBI, 17.09.2004
TOYHOCTH MPUOTHKCHUS
6 OxkpyrieHue 9ucen 18.09.2024
7 [Tpuxuaxa I/£ OIICHKA PE3yJIbTaTOB 24.09.22004
BBEIYHCIICHUH
3 JIuneitHoe ypaBHeHUe. Penienue ypaBHEHHI, 25.09.2024 bubnuorex [IOK
CBOJSIIMNXCS K JUHEHHBIM o https://m.edsoo.ru/7f43bf66
KBanpatHoe ypaBHeHue. Pemienue bubnuoreka [JOK
9 N 1.10.2024
YPaBHEHUM, CBOJALINXCA K KBAIPATHBIM https://m.edsoo.ru/7f43¢c542
bu6mmoreka [JOK
10 bukBagpaTHbie ypaBHEHUS 2.10.2024 hitps://m.edsoo.ru/7f43¢3d0
[Ipumepsl perieHust ypaBHEHU TPEThel U
11 4eTBEPTOM CTENEHEH pas3ioKeHUEM Ha 8.10.2024
MHOKHUTEIN
N bubnuoreka [JOK
12 Pemenue npoGHO-paliioHaIbHBIX YPABHEHUN 9.10.2024 https://m. edsoo.ru/7f43c9b6
13 Pemienune TeKCTOBBIX 33724 anredpandeckum 15.10.2024
METOJIOM
14 KonTtponsHas paborta o teme "YpaBHeHHs ¢ 1 16.10.2024

OJIHOM nepeMeHHOoN"
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VpaBHeHHe C ABYyMs IICPCMCHHBIMHA U CT'O

bubmuoreka [JOK

15 rpapux 22.10.2024 https://m.edsoo.ru/7f43d0b4
16 Cucrema 1Byx JIMHEHHBIX YPaBHEHUI C 73.10.2024
JIBYMs IEPEMEHHBIMU U €€ pelIeHue
17 Cucrema 1Byx JIMHEHHBIX ypaBHEHHH C 05.11.2024
JIBYMs IEPEMEHHBIMU U €€ pelIeHue
Pemrenne cucrem IByX ypaBHEHUH, OHO U3
18 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM 06.11.2024
CTEIIEHU
Pemrenne cucrem IByX ypaBHEHUH, OJHO U3
19 KOTOPBIX JINHEMHOE, a APYroe — BTOPOM 26.11.2024
CTENEHU
20 Fpa(bnqecFaﬂ MHTEpIpPETALUSA CUCTEMBI 27 11.2004
YPaBHEHUH C JBYMsI IEPEMEHHBIMHU
’1 Pemienne TekcToBbIX 3aa4 anreOpandeckuM 3.12.2004
croco0oM
” KOHTpOJ‘IBE?SI pabora o Teme "CucreMbl 4.12.2004
YPaBHEHUHU
23 UucnoBble HEPABEHCTBA M MX CBOMCTBA 10.12.2024
24 JIuHeiiHbIe HEPaBEHCTBA C OJHOM 11.12.2004 bubnuorexa [JOK
MEPEMEHHOM U UX pEIICHUE o https://m.edsoo.ru/7f43af08
JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubnuorexa [JOK
25 . 17.12.2024
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
2% Cucremsl JIMHEHHEIX HEPABEHCTB C OZHOH 18.12.2024
IIEPEMEHHON U UX PELICHUE
7 Cucremsl JIMHEHHBIX HEPABEHCTB C OXHOH 24122004
IIEPEMEHHON U UX PELICHUE
bu6mmoreka [JOK
28 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE 25.12.2024 https://m.edsoo.ru/7f43b098
29 KBazpaTHble HEPaBEHCTBA U UX PELIEHUE 14.01.2025
30 KBazpaTHble HEPaBEHCTBA U X PELIECHUE 15.01.2025
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I'paduueckast MHTEpIIpETAIIUS HEPABEHCTB U

31 21.01.2025
CHCTEM HEPaBEHCTB C JIBYMs IIEPEMEHHBIMH
1 'I'<OHTpOJII)Ha$I Pa60Ta o TeMe 1 22 012025
HepasencrBa
3 KBaE[paTHqHas[ bynkus, e€ rpaduk u 78.01.2025 bubnuorexa [JOK
CBOMNCTBA https://m.edsoo.ru/7f4396c6
KBanparuunas ¢pyHkuus, e€ rpaduk u bubnuorexa [JOK
34 CBOICTBA 29.01.2025 https://m.edsoo.ru/7f439842
KBanparuunas ¢pyskuus, e€ rpaduk u bubnuorexa [JOK
35 CBOICTBA 04.02.2025 https://m.edsoo.ru/7f4399b4
36 [Tapa6osa, KOOpIMHATHI BEPIIUHBI 05.02.2005 bubmuorexa [JOK
napaboJibl, OCb CUMMETPHUH NapadoIbl o https://m.edsoo.ru/7f439eb4
37 [Tapa6osa, KOOpIMHATHI BEPIITUHBI 11.02.2025 bubmuorexa [JOK
napaboJIbl, 0Cb CHMMETPHUH TTapadOJIbI o https://m.edsoo.ru/7f43a03a
38 [Tapa6osa, KOOpIMHATHI BEPIIUHBI 12.02.2005 bubnuoreka [IOK
1apaboJIbl, 0Cb CHMMETPHUH MTapadOoJIbI o https://m.edsoo.ru/7f43a31le
39 [Tapa6osa, KOOpIUHATHI BEPIIUHBI 18.02.2005 bubnuoreka [IOK
napaboJIbl, 0Cb CHMMETPHUH MTapadOoJIbI o https://m.edsoo.ru/7f43a526
oo x4
40 I'paduku dyakumii: y = kx, y=kx + b, 19.02.2025
y=k/x, y=x?, y=vx, y=|x]
Al I'paduku dyakumii: y = kx, y=kx + b, 75.02.2005
y=k/X, y=x?, y=vx, y=|x]
42 I'pagmicu pymemit: y = kx, y =kx +b, 26.02.2025
y=k/x, y=x3, y=vx, y=[x|
o x4
43 Ppacpmiut dymiaunii: y = kx, y =kx+b, 04.03.2025
y=K/X, y=x3, y=vX, y=|x|
" " bubmuoreka [JOK
44 KonTtponsHas padota no teme "®dyHKuuu 1 05.03.2025 hitps-//m.edsoo.ru/7f43ab84
. bu6mmoreka [JOK
45 [ToHsTHE YNCIOBOM NTOCIENOBATEIBHOCTH 11.03.2025 https://m.edsoo.ru/Tf43e6c6
46 3agaHue MOCIea0BaATEILHOCTH 12.03.2025 bu6mmoreka [JOK
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peKyppeHTHOU (HopMyIoi 1 POpMYIIOl N-ro
qrieHa

https://m.edsoo.ru/7f43ebda

ApudpmeTrrueckas ¥ reoOMeTprudecKast bubnuorexa [JOK
47 18.03.2025
IpOorpeccuu https://m.edsoo.ru/7f43ed7e
@opMyJIBI N-TO WieHa apu(PMETHUECKON U
48 reofaeipﬂqecxoﬁ HpOFpEC((ZlI)/IfI CYMMBI 19.03.2025 bubmmorexa [JOK
’ https://m.edsoo.ru/7f43f58a
TIEPBHIX N WICHOB
@opMysIBI N-TO WieHa apu(hMETHUECCKON U
49 reofaezpnqecmﬁ nporpEcc(:lz/Iﬁ CYMMBI 01.04.2025 bubmmorexa [JOK
’ https://m.edsoo.ru/7f43f72¢
TIEPBHIX N YWICHOB
N300paxkeHue 4ieHoB apupMeTHIecKoil u
50 r€OMETPUYECKON MPOTrPECCUi TOUKaMH Ha 2.04.2025
KOOPJIMHATHOM MJIOCKOCTH
51 JIMHEHBIN 1 SKCIOHEHIUAIbHBIA POCT 8.04.2025
bu6mmoreka [IOK
52 (10K HEIC NPOICHTEI 9-04.2025 https://m.edsoo.ru/7f43fe0e
53 KontponbHas padoTa nmo teme "HUucnoBsie 1 2 04.2005 bubnuoreka [IOK
ocJjeaoBaTeabHOCTH" T https://m.edsoo.ru/7f440418
[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3 A
54 SHAHHH. 3anuch, CpaBHEHUE, IEUCTBUSI C 9.04.2025
JEMCTBUTEIbHBIMYU YU CIIAMH, YU CIIOBAs
npsmasi
55 HOBTOPGHI/IG, 000011IeHNE U CUCTEMAaTH3 AL 15.04.2005
3HaHui. [Ipo1eHThI, OTHOIIEHUS, TPOMIOPIIUU
56 HOBTOPGHI/IG, 000011IeHNE U CUCTEMAaTH3 A 16.04.2005
3HaHuii. OKpyrieHue, NpuOIMKeHue, OI[eHKa
[ToBTOpEHME, 000OIIEHNE U CHCTEMATH3AITUS
57 3HaHI/II71;) Pemenne ”II“J;I(CTOBBIX 3a/1a4 ’ 22.04.2025 Eubmiorexa TOK
’ A U https://m.edsoo.ru/7f443b12
apu(pMETHYECKHM CIIOCOO0M
[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3als
58 3HaHUU. PellleHne TEKCTOBLIX 3a7a4 23.04.2025 brbnnorexa [IOK

apu(pMETHYECKHM CIIOCOO0M

https://m.edsoo.ru/7f443cd4
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[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIUS

59 3HaHui. PellieHne TeKCTOBLIX 3a7a4 1 29.04.2025 bubanorexa [IOK
https://m.edsoo.ru/7f443fea
apu(METHIECKIM CIIOCOO0M
[ToBTOpEeHue, 0600IIeHNE U CUCTEMATU3AIIHS Bu6morexa LIOK
60 3HAHUM. HRGOGpaSOBaHHG anredpanyvecKkux 1 30.04.2025 hitps://m.edsoo.ru/74441ca
BBIPOKEHUH, TOTTYCTHMbBIC 3HAYCHUS
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITHS BuGmorexa LIOK
y HOJINOTEK:
61 3HAHUM. ngo6pasoBaHHe anredpanveckux 1 06.05.2025 https://m.cdsoo.ru/7f444364
BBIPOKEHUH, TOTTYCTHMBIC 3HAYCHUS
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS Bu6morexa LIOK
62 3HAHUM. Hltzeo6pa3013aHI/Ie anredpanydecKkux 1 07.05.2025 hits://m.edsoo.ru/TfA44662
BBIPOKEHUH, TOTYCTHMBIC 3HAYCHUS
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
63 3HaHui. [IpeobpazoBanue anredbpanyeckux 1 13.05.2025 bubmorexa IJOK
N T https://m.edsoo.ru/7f444a94
BBIPAKEHUH, TOMYCTUMbBIC 3HAUCHHS
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS
64 3HaHU. OYHKIMU: TOCTPOCHHUE, CBOMCTBA 1 14.05.2025 bubmoreka LIOK
o ’ https://m.edsoo.ru/7f444¢56
M3Y4YEHHBIX (DYHKITHI
IToBTOpEHHe, 0000IICHNE U CHCTEMATH3ALH
65 3HaHHI§. QYHKHHHZII;OCTPOGHHC CB017ICT1321I 1 20.05.2025 Eubmrorexa OK
" ’ https://m.edsoo.ru/7f444f44
M3Y4YEHHBIX (DYHKIMI
IToBTOpEHHE, 0000IIICHNE U CHCTEMATH3ALIH
66 3HaHI/II7II) () ,K I/II/I'HlfIOCT OcHHE 013017ICTB21I 1 3.09.2024 Bubmzorexa LIOK
- OYHKIHH. . p > T https://m.edsoo.ru/7f44516a
M3YYEHHBIX (QYHKIUN
67 Hrorosas koHTpobHas paboTa 1 1 4.09.2024
68 O0o001Ienre U cucTeMaTH3alys 3HAHUH 1 10.09.2024
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
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TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS» , (He menee 17 4)

Ha3sanue pa3zjgesa
(TeMBI)KypCa
(UMcJI0 YacoB)

OcHoBHOE coaepkaHnue

OcCHOBHbBIE BH/BI J1€ATCJIBHOCTH 06yqaloumxca

Tpuronomerpus. Onpenenenne TpuroHoMerpuueckux ¢yHkiui yrinos ot 0° no 180°. Kocunyc | @opmMyanpoBaTh onpeaeeHust TPUTOHOMETPUYIECKUX (DYHKIIUH TYTIBIX
TeopeMbl KOCHHYCOB |M CHUHYC HIpsMoro u tymoro yria. Teopema kocuHycoB. (OOO0OLIEHHAs)|IpsSMBIX YIVIOB C BHU3yaJlbHOH onopoil. PopMyaupoBaTb TeOpen
U CHHYCOB. TeopeMa CHHYCOB (C PaJilyCOM OMHMCAHHOW OKPY>KHOCTH). HaxosaeHne JyIuH | KOCUHYCOB U TEOPEMY CHHYCOB (C PaiyCOM OIMCAaHHON OKPY>KHOCTH).
Pemrenue CTOPOH U BEJIMYMHYIJIOB TPEYT OJIbHUKOB. PemaTh TpEYroNbHUKH C OMTOPOM Ha aJrOPUTM YUEOHBIX JCHCTBHM.
TpeyroabHUKoOB(3 Dopmyna MIoOMann TPEYroJIbHUKA 9€PEe3 ABE CTOPOHBI M Yol MEXIy HUMH. | Permate mNpakTHYecKHe 3aAa4yd, CBOASIIHECS K HaXOMKIEHHE
q) dopmyna nIomaad YeThIPEXYTONbHUKA Yepe3 eroJHaroHald U yrojl MEXy | pasjiu4HbIX 3JeMEeHTOB TPEeyroJibHUKA.

HUMUL.

[pakTrdeckoe MpUMEHEHHE JIOKa3aHHBIX TEOPEM.
IIpeoGpa3zoBanne Tonamue o npeobpasosanuu nodobus. Coomeemcmeentuie OcBauBarb NOHATHEe TmpeoOpazoBaHus noaobus. MHMeciemnoar
noaoous. aneMeHmbl HOOOOHBIX ucyp. OTHOIIIEHHUE JIMHEHHBIX 3JIEMEHTOB (PUTyp MPH MPeoOpPa3OBaHUH MOI00H
MeTtpuyeckue Teopema o npouszsedenuu ompeskog xopo, meopema o npousgedenuu | HaxoauTsb npumeps! I0A00UsA B OKpY>Karollel AefiCTBUTEIbHOCTH.

COOTHOIIIEHHS B
oKpy:kHOCTH (3 1)

Ompe3K08 CceKywux, meopema o0 Keaopame KacamenvbHou. [lpumenerue 8
PpeluieHUulU 2e0MempUYecKUx 3a0au.

Boteooumsu mempudecKkue COOmMHOWERUA Me:)fcdy ompe3Kkamu  Xop
CEeKyuux u KacamejlbHblX C UCNONb306AHUEM BNUCAHHBIXY2]I06 U Nn000OH!
mpeycolbHUKO6.

Pewamo ceomempudecKkue 3a0auu u 3a0auu U3 peaﬂbHOﬁ HCU3HU
UCNONIL308AHUEM NOOOOHBIX mpeycojlbHUKOE6.

BekTopsi(3
4)

Omnpenenenrie BEKTOPOB, CIOXKEHNUE U Pa3HOCTh BEKTOPOB,yMHOXEHHE
BEKTOpa Ha YUCIIO.

OU3NYECKUN U TEOMETPUUECKUNA CMBICI BEKTOPOB.

Pasnoxenue BekTopa 1o ABYM HEKOJUIMHEApHBIM BekTopam.KoopauHaTsl
BEKTOPA.

CkansspHOE NPOM3BEJCHNE BEKTOPOB, €r0 NMPUMEHEHUE UISHAXOXIACHUS
JUTUH 1 YTJIOB.

Pemenne 3a1a4 ¢ HOMOIIBIO BEKTOPOB.

[IpuMeHeHue BEKTOPOB JUIsl PELICHMs] 33/1a4 KHHEMAaTHKH MMEXaHUKH.

Hcnoab30BaTh BEKTOPHl KAaK HANpPaBICHHBIE OTPE3KH, MCCJIEA0BA
reoMeTpuYecKuil (epemMenieHre) U PU3NIeCKHil (CHITa) CMBICITBI BEKTOP!
C OIOPOM Ha BOIIPOCHBIH IJIaH.

3HaTh onpeejieHUs1 CYMMBI U PA3HOCTH BEKTOPOB, YMHOKEHHUS BEKTO
Ha YHUCIIO, UCCAeA0BATh T'€OMETPUUECKUN M (PU3UUECKHIA CMBICIIBI 3TI
orepanui.

PemaTh reomeTpuuecKue 3aa4n C UCIOJIb30BAaHHEM BEKTOPOB.

Packa aaAbIBAThb BCKTOp no JAIByM HCKOJIJIMHCAPHBIM BCKTOpa
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Hcnosib30BaTh CKAISIPHOE IPOU3BEACHUE BEKTOPOB, BBIBOAMTL ¢l
OCHOBHBIE CBOMCTBA.
Beruncasitb cymMMy, pasHOCTh U CKaJsipHOE MPOHU3BEIICHUE

BCKTOPOB B KOOpAWHATAX.
HpI/IMeHﬂTb CKaJIIpHOC NPOM3BCACHUEC I HAXOXKIACHHUAIIWH U YIJIO]

JdexapToBbI JlexapToBBI KOOPAWHATHI TOYEK Ha MIOCKOCTH. OcBanBaTh NOHATHE NPSIMOYTOJIBHOM CHCTEMBI KOOpJMHAT,
KOOPAMHATHI Ha | Ypaeuenue npsimoti. YrinoBod Kod(h(UIMEHT, TaHTEHC Yriia JIEKapTOBBIX KOOPAUHAT TOUKH.
TJIOCKOCTH HaKJIOHA, TapajiefbHbIE U MEePIIEHAUKYISIPHBIE TPSIMBIE. HccnenoBaTh ypaBHEHUE MPAMOM U OKPYKHOCTH C OIIOPOH Ha
(KR)) YpaBHeHUE  OKpYXHOCTH.  HaxoxaeHwe  KOOpAWHAT  TOYEK BOIIPOCHBIN TIJIAH.
IIEPECEUEHUS OKPYKHOCTH U IIPSIMOM. HaxoauTe HeHTp U painycC OKPY>KHOCTH 110 €€ YPaBHEHHUIO.
Meroa KOOpAWHAT TIPH PELICHUH T€OMETPHUECKUX 3aa4. Pemath 3a1a4u Ha HAXOXK/IEHHE TOYEK MEPECEUCHUS MTPSIMBIX
Hcnonp3oBanue MeToga KOOPAWHAT B MPAKTHYECKUX 3a1adax Y OKPY>KHOCTEH C IMTOMOIIBI0 METO/Ia KOOPTUHAT.
Hcnoan3oBaTh CBOWCTBA YIIIOBOrO KOX(PQHUIIMEHTA TPSMOIt
MpH pEeUIeHnHd 3a[ad, IS OMNPEAEICHHUS] PaCHOIOKEHUS
MPSAMO.
IIpuMeHATH KOOPAMHATHI TIPU PEIICHHH T€OMETPUYECKUX U
MPAKTHYECKUX 3ajad, IS TIOCTPOSHHS MaTeMaTHYeCKHX
MOJIETIEH peaThbHBIX 33a/1a4 («METO KOOPIUHAT).
IHonb30BaTHCH UL MOCTPOEHUS U HCCIeAOBaHUI
M (POBBIME peCypcamH.
3HAKOMUTHCS € HCTOPHEll Pa3BUTHS TEOMETPUHU
IIpaBuabHBIE [IpaBHIIbHBIC MHOTOYTOJBHUKH, BHIYACIICHHUE UX JJIEMEHTOB. YHnCIo 1 1 anuHa | PopMyaupoBaTh OTIpenieneHne MPaBIITEHBIX
MHOTOYT0JIbHHKH. OKpYKHOCTH. [ITMHA Tyru OKPYKHOCTH. PanuaHHas Mepa yria. MHOT'OyTOJIbHUKOB, HAXOJAMTh UX AJIEMEHTHI.

JJInHA OKPYKHOCTH U

IO Ab KPyra.
Brrauciaenue
1o e

(1 9)

[Inomane kpyra w ero 3IEMEHTOB (CEeKTOpa W CETMEHTa).

Beruucnenune niomazeit Gpuryp, BKIOYAIOLMIMX 3JIEMEHTHI Kpyra.
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IMoab30BaThCA ITOHITHEM IJIHHBI OKPY>KXHOCTH, BBEAEHHBIM CIIOMOIIBIO
IIpaBUJIbHBIX MHOI'OYT'OJIbHUKOB, ornpeaeasiTb

YHCIIO T, AIMHY IyT'H U PaAUaHHYIO MEpY yria mo oopasiy.

IIpoBoauTH Mepexox OT paIuaHHON MEpHI yIIia K TpayCHOWH HA000pO
110 BU3YyaJIbHOM OTope.

OmnpenessiTh MI0MAIL KPYTa.

BoiBoguTth popmMyabl (B TpalyCHON M paJiaHHOW Mepe) UIAUTHH AyT,
IUIOIIA/Iel CEeKTOPOB M CETMEHTOB C ONOpOH Ha

BOIPOCHBIN IJIaH.

BeruncasaTe  1omanu

BKIIOYAarommx OJICMCHTHI

buryp,



OKPY)KHOCTH (Kpyra) ¢ OIOpOii Ha CIIPaBOYHYIO HH(POPMAIIHIO.
HaxoauTsb nyiomaiy B 3aj1a4ax peajlbHON KU3HU.

JABmkenust
njiockoctu (2

)

THonamue o 0gudiceHuu NIOCKOCMU.
Tapannenvusiii nepenoc, nosopom u cummempus. Ocu u YyeHmpvlcUMMeEmMpPUuU.
Ilpocmertiwiue npumenenus 6 peuteHuu 3a0au.

Pa3duparts npuMepsl, WITIOCTPUPYIOIIHNE TTOHSTHS ABMKCHHUSI, IICHTPOB
ocell CHMMETPUHU.

DopMyITUPOBATE ONPEICICHNs NAapalIeNbHOrO IIEPEHOCA, MOBOPOTa
OCEBOM CHMMETPHUM C BHU3YaJIbHOM omopoil. HaxoamTh HENOJBUKHI
TOYKH 110 00pasiLy.

HaxoanTh 1IeHTPBI 1 OCH CUMMETPHIA TPOCTEUIINX (QUTYD TO0Opa3Ily.
Ilpumenamo napaineibHulli NEPEeHOC U CUMMEMPUIO HPU  PeudeH:
2eomempuyeckux 3a0ay (pazoupams npumepol).

Hcnonvzoeams o1 nocmpoenus u ucciedosanutl yupposvie pecypcul.

IToBTOpEHME,
o000 eHne,
CHCTEMATH3AUS

3Haﬂm"12(l

)

IToBTOpEHNE OCHOBHBIX TIOHATHA W METOJOB KypcoB 7—9
KJ1accoB, 0000IEHNEe ¥ CUCTEMATH3aLIMs 3HAHHM.

IIpocreiiinue  reoMerpuyecKue duryppl W HMX CBOKCTBA.
N3mepenne reoMeTpuieckux BETUIHH.

TpeyroiabHUKH.

[lapamiensHbIe U TIEPTIEHAUKYISIPHBIE TIPSIMBIE.

OxpyXHOCTh U KpyT. ['eomeTpudeckue MOCTpoeHHs. YTIHI B
OKPY>KHOCTH. Brmcannsie W ONUCAHHbBIE OKPY>KHOCTH
MHOTOYT OJIbHHKOB.

[IpsiMast u OKPYKHOCTb.

YerblpEXYTrOIbHUKH. Bnucannsie u OINMCAaHHbIE
YeTHIPEX YT ObHIKH.

Teopema Iudaropa n Hawana TpuroHomerpuu. Pemerne oommx
TPEYTOIEHUKOB.

[IpaBuIIbHBIE MHOTOYTOJTEHUKH.

[IpeoOpazoBanust miuockoctu. [pmkenns. [lonobue. Cummerpust.
[Inomans. Berancnenue mromaneii. [momany mogoOHBIX GUTYp.
JlexapToBBl KOOPAWHATHI HA TIOCKOCTH.

OmnepupoBath MoHATHAMU: QHUTYpa, TOYKA, MpsMas, Yrol,
MHOT'OYT'OJIbHUK, paBHOOEIPCHHBIN U  PaBHOCTOPOHHUU
TPEYTONBHUKH,  TNPSMOYTOJBHBIM  TPEYTONBHHUK,  MeIuaHa,
OmccekTprica W BBICOTA TPEYTOJBHUKA, TMapajuieiorpamM,
pOMO, MPSMOYTONBHUK, KBaJpaT, TPANelus; OKPYKHOCTh,KacaTelnbHast
paBeHCTBO U moa00ue GUTyp, TPEyroIbHUKOB;

MapajulelbHOCTh M TMEPIEeHIUKYISIPHOCTh  TMPSAMBIX, YTOX
MEKIy TMpSAMBIMH, CHMMETPHA OTHOCHUTEIIBHO  TOYKA |
MpSIMOM; JUIMHA, PACCTOSHHUE, BEIWYMHA VIia, IUIOMIAb,
TepuMeTp.

Hcnosb3oBars ¢opmyabr: nepuMerpa U IUIOLIAIU
MHOTOYTOJIbHUKOB, JUTMHBI OKPYKHOCTH W IUIOIAIH KpyTa,
00BEMa MTPSIMOYTOIBHOT0 TIapaJUIEIETUIIE AA.

OnepupoBats TMOHATHSIMMU: MPSMOYTONBHAS cucTema
KOOpDJMHAT, BEKTOp; HMCHOJb30BaTh  OTHU TMOHATHA A
MIPEJICTaBIICHUS] JIAHHBIX M PEIIeHUs 3a]a4, B TOM YHCIe H3
JIPYTUX YIeOHBIX TPEIMETOB.

Pemats 3agaum Ha TIOBTOpPEHHE  OCHOBHBIX  TIOHATHH,
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Bekropsl Ha MIIOCKOCTH. WJUTIOCTPALIMIO CBSI3€M MEXKIY Pa3jIMYHBIMU YacTSAMHU Kypca.
Bri0upaTts MeToa 1715 perieHus 3a1auu.
Pemiath 3aga4un U3 IOBCEAHEBHON JKU3HU.

TEMATHYECKOE INTAHUPOBAHUE, TEOMETPUSA

9 KJIACC
KoJunyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Ne ni/m HpOrpaMME! Beero Kongpo.an,le HpﬁaKanecxne 0BpazoBaTEILHbIE
padoThI padoThI pecypesI
Tpuronomerpus. TeopemMbl KOCUHYCOB U bubnuoreka [IOK
1 3
CHUHYCOB. PenieHue TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
[IpeobOpazoBanue nomoous. Merpudeckue bubnuoreka [IOK
2 3 1
COOTHOILLUEHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexroper 3 https://m.edsoo.ru/7f41al2c
4 JlekapTOBbI KOOPIMHATHI HA MIIOCKOCTH 3 1 bubmorexa [JOK
P pa https://m.edsoo.ru/7f41al2c
;| e mororon. g Bt LOK
PyX m 'H., pyra. https://m.edsoo.ru/7f41al2c
Brrancienue miomaaei
bubnuoreka [JOK
6 HBIKCHMS ILI0CKOCTH 2 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHUE, 0000IICHNE, ’ ) bu6mmoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/7f41al2¢c
OBUIEE KOJIMYECTBO YACOB I10 17 4 0
[TPOT'PAMME
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9 KIIACC,I'EOMETPUSA

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Tema vDOKa K I Mara uudposbie
n/n yp Bcero Oé"p OJILHBIE pﬁaKanecmle u3ydeHusi | odOpasoBaTebHbIE
padoTsI padoThbI pecypeb
Ornpenenenre TPUTOHOMETPUIECKUX
1 ¢bynkuit yrios ot 0° go 180°. 1 05.09.2024 bubnnorexa [JOK
®opmynel ipuBeaeHus. Teopema o https://m.edsoo.ru/8a1424bc
KOCHHYCOB.Teopema CHHYCOB.
Haxosienue e CTOPOH U BEJIMYUH
bu6moreka [IOK
2 YIJIOB TPEYTrOJbHUKOB. Perienue 1 19.09.2024 hits:/m.edsoo.ru/8a1430b0
TPEYrOJHbHUKOB
[IpakTHueckoe NpUMEHEHHE TEOPEM bubnuoreka [JOK
3 1 03.10.2024
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al142c3c
ITo e 0 mpeobpazoBa 0100us.
FATHE O TIPCOLPAsOBATIH MOAOLHA bubnuoreka [IOK
4 COOTBETCTBEHHBIE DIIEMEHTHI 1 17.10.2024
https://m.edsoo.ru/8a143ab0
Mo00HBIX puryp
Teopema 0 Ipon3BeACHUN OTPE3KOB
XOpA, TEOpEMa O MPOU3BEIECHUU
5 OTPE3KOB CEKYIIUX, TEOpEMa O 1 07.11.2024 bubnuoreka [JOK
KBaJipaTe KacaTeiabHOU. [I[pumenenune o https://m.edsoo.ru/8a14406e
TEOPEM B PELIEHUH F€OMETPUUYECKUX
3a/1ay.
KouTtponbHas paborta o teme
"[IpeoOpazoBanue mMoa00usI.
bubnuoreka [JOK
6 MeTpI/I‘IeCKI/I'? CO?THOHIGHI/I)I B 1 1 21.12.2024 hitps:/m.edsoo.ru/8al 447a8
okpyxHocTu" 1 "Pemenue
TPEYrOJIbHUKOB"
Omnpenenenne BeKTOpoB. PU3NUECKUM
7 U TEOMETPUYECKHUN CMBICII BEKTOPOB. 1 05.12.2024 bubmiorexa LIOK

CnoxxeHue U BRIYUTaHHE BCKTOPOB,

https://m.edsoo.ru/8a144960
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YMHOKCHHEC BECKTOPA Ha YUCJIO.

PasnoxeHnue BexkTopa 1o AByM
HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTOpa.

26.12.2024

CkansipHO€ TPOU3BEJCHNUE BEKTOPOB,
€ro NPUMEHEHUE JUI1 HaXOKICHUs
JUIMH U yriioB. Pemenne 3anaq ¢
MIOMOILIBIO BeKTOpOB. [IpuMeHeHue
BEKTOPOB JUIsl pELICHUs 3a1a4
(GU3UKH.

16.01.2025

bubmmoreka [IOK
https://m.edsoo.ru/8a14539c¢

10

JlexapTOBBI KOOpAMHATHI TOUYEK Ha
IIJIOCKOCTH. Y paBHEHUE
psIMOM. Y paBHEHUE
OoKpyxHOCTU.KOOpIMHATHI TOYEK

MIePECEUECHMS] OKPYKHOCTH U IPSIMOM.

30.01.2025

11

MeTto1 KOOpAMHAT MIPU PEILIEHUU
reoMeTpPUYECKUX 3374,
MPaKTUYECKUX 33734

13.02.2025

12

KonTtponsHas padoTa o reme
"JlekapTOBBI KOOPAMHATHI Ha
mwiockoctu" u "Bektopsr"

27.02.2025

bu6mmoreka [JOK
https://m.edsoo.ru/8al46e0e

13

HpaBI/IJ'IBHBIC MHOT'OYI'OJIbHUKH,

BBIYHCJICHHE HX 3JIeMeHTOB. Umncio .

JnmuHa okpyxHocTu. [InHa nyru
OKpyxHOCTHU. Pannannas mepa yria.

13.03.2025

bu6mmoreka [JOK
https://m.edsoo.ru/8al46fda

14

[Inomanp Kpyra, CeKTopa, CEerMeHTa.
[lonsatue o ABMKEHUU

rockoctu.l lapamiensHeiil nepesoc,
oBOpoOT. [IpuMeHenue nBrxeHuin
IIpY PELLICHUU 3a/a4.

20.03.2025

bubmuoreka [JOK
https://m.edsoo.ru/8a147426

15

KonTponpHast paboTa no Temam
"[IpaBuyIbHBIE MHOTOYT OJIbHUKH.

03.04.2025
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'

OKpyXHOCTb. JIBUKEHHUS MJIOCKOCTH'

[ToBTOpEnue, 060061ICHNE,

o bubnuorexa [JOK
16 cucreMarusanus 3HaHui. Msmepenue 1 15.05.2025 hitps://m.cdsoo.ru/8al 48524
r€OMETPUUECKUX BEJIMYHH.
bubmmoreka [{OK
17 Hrorosas koHTpoJsbHAs paboTa 1 1 22.05.2025 hitps://m.cdsoo.ru/8al 48920
OBIIEE KOJIMYECTBO YACOB I1O 17 4 0

[TPOTPAMME

TEMATHUYECKOE INTAHNPOBAHUNE YUYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»

9 kiacc (e menee 17 4)

HaszBanmne
paszeJia (TemMbl) OcHoBHOE coaepkaHue XapaKkTepHCTHKA 1eATeJbHOCTH 00y4al0UXCs
(UMCJ10 YacoB)
IToBTOpEHne [Ipencrasnenue JJAHHBIX. OnucarenpHas CTATUCTHUKA. HoBTOpsiTL  HM3y4yeHHOE M  BBICTPAMBATL  CHCTEMY
Kypca 8 kiiacca Onepanuu Hag coObITHAMEU. He3aBUCMMOCTD COOBITHIA. 3HaHUIL.
4v) Pemars 3agaum Ha IpPEACTAaBICHHE M ONHCAHUE [JAHHBIX.

PemiaTh 3a1a4u Ha HaXOXAEHUE BEPOSITHOCTEHOObEIMHEHNS 1
nepecedeHus: COOBITHHM, B TOM 4YHCIE€ HE3aBUCHUMBIX, C
UCIIOJIb30BAaHUEM TIpaUuecKux MpeACTaBICHUH U JepeBa
CIIy4ailHOro OIBITA.

Pemarp 3a7auM Ha TiepeYHCICHHE KOMOWHAIMA (drcia
NEPECTAaHOBOK,  YHMCIAa  COYETaHUH), Ha  HAXOXKACHHUE
BEPOSTHOCTEH COOBITHIA C MPIMEHEHHEM KOMOWHATOPHKH,

B TOM YHCJIE C UCIIOJIb30BaHUEM TpeyroibHuKa [lackans
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JJIeMeHThI
KOMOHWHATOPHKH
(44)

KombunaropHoe npasuiio ymHoxenus. [lepecranoBku. ®akropuai.
Coueranusi © uucino coueranuir. Tpeyeornvnux  Ilackans.
IIpakTnueckas pabora «Bpluucnenue BEPOSITHOCTEN €
WCTONB30BaHMEM  KOMOWHATOPHBIX  (YHKUUH  DJIEKTPOHHBIX
Ta0IULY.

OcBauBaTh Ha 0230BOM YpPOBHE MOHSATHS: KOMOMHATOPHOE
NPaBUJIO YMHOXKEHUS, YIIOPSIOYCHHAs Mapa, TPOoiika 00bEKTOB,
nepecTaHoOBKa, (paKTOpHal Yuciia,coueTaHue, YUCIIO COUCTaHnH,
mpeyzoavHuk Ilackans.

Pemate  mpocreiiiue  3ajauM Ha  [IEPEUMCIICHHC
VIIOPSIIOUEHHBIX Tap, TPOEK, IMEPeuUClICHHE IePecTaHOBOK M
COYCTAHMI IIEMEHTOB Pa3IMYHBIX MHOXKECTB (110 00pasiry).
Pemiate mpocreiimmne 3agayd Ha TPUMCHEHHE 4YHCIA
coueTaHuii B anredpe (COKpamEHHOE YMHOXKEHUE, OHHOM
HrroToHa) (¢ HampaBISIONIEH TTOMOIIBIO).

Pematb, npuMeHsiss KOMOMHATOPUKY, 32/1a4M HA BHIYMCIICHHE
BepOHTHOCTeﬁ, B TOM 4YHCJIE€ C TIOMOLIBIO BJICKTPOHHBIX Ta6.HI/IIl
B XOJI€ MMPAKTHUECKOH paboThl (C BU3YaJIbHOH ONOPOiA).

I'eomerpuyeckas
BEPOATHOCTH
4w

Teomempuueckas eeposmuocms. Cayuatinolii 66100p MOYKU U3
@ueypvl Ha NIOCKOCTU, U3 OMPE3KA, U3 OVl OKPYHCHOCU.

Ocsaueams nonamue 2eomempuieckoli 6eposmHOCHU.
Yuacmeosams 6 oocysycoenuu pewienus 3aoauu Ha
HAX0dCOeHUue 8epoamHOCmell 8 ONbIMax, NPeodCcmasUMbIXKAK
8b100p MOYEK U3 MHO20Y20/IbHUKA, KpYy2d, OMpe3Ka uiuoyeu
OKPYHCHOCTU, YUCTIOB020 NPOMENCYMKA

HcnbiTanua
Bepnyanm (6
9)

Hcnprtanme. Ycenmex u Heynada. Cepus HCIBITAaHUN 1O TIEPBOTO
ycrexa. Mcmpitanus bepuymmu. BeposTHOCTH COOBITHIT B cepum
ucnpiTanuit bepuymmu. Ilpaktudeckas pa6ora

«Hcnbrtanus bepaymam.

OcBauBath Ha 0a30BOM YpOBHe TOHSITUS: WCIBITAHHE,
3JIEMEHTApHOE COOBITHE B UCIIBITAHNH (YCIIEX U HeyIada),cepust
WCIBITAaHUM, HACTYIUIGHHWE MEPBOro ycrexa (Heymadw), cepus
HCTbITaHUN bepHyu.

Pemiars npocreiinmme 3ag1auM Ha HaXOXJEHUE BEPOATHOCTEU
COOBITHH B CEpUH UCTIBITAHHIA JIO TIEPBOTO yCIIeXa, B TOM YHUCIIe
¢ TmnpuMeHeHHeM  (OpMyIBl  CYMMBI ~ T€OMETPHUYECKOM
nporpeccud (C Omopoi Ha CIPaBOYHYIO HH(OPMAIHIO).
Pemiarts npocreiilive 3aayd Ha  HaXOXJEHHUE
BEPOSITHOCTEH DJIEMEHTAPHBIX COOBITHIA B CEPHH HCIIBITAaHUN
bepnaysn, Ha HaX0XKAEHUE BEPOATHOCTH ONPENeNEHHOTO YHCIIa
YCIIEXOB B CepuUU HWCHBITaHUN bepHymmm (c Bu3yalmpHOU
OIIOPOiA).

HM3yuyars B X04e NpaKkTU4YecKOid padoTbl, B TOM YHUCIE C
MTOMOTIIBIO ITU(POBBIX PECYPCOB, CBOWCTBA BEPOATHOCTH BCEPUU
ucneITanuil bepuymnu

Cayuaiinas

BEJIMYNHA

(64)

CnyvaiiHass  BeJIMYMHA W  paclpelesieHue  BEpOATHOCTEH.
Marematnyeckoe OXHIAHHUE W JUCHEpcusi  CIydailHOH
Benu4MHBL.  IlpuMepbl  MaTeMaTH4YecKOro  OXHMIOAHHS  Kak

OcBoutp Ha 0a30BOM YpPOBHE NOHATHS: ClydaiiHas

BEJINYMHA, 3HaYeHUE
pacnpeneneHue BepOsITHOCTEN.

ciy4yaiHoM BEJTUYUHBI,




TCOPCTUYCCKOI'0 CPEAHCI O 3HAYCHU A BEJIMUNHBI.
ITousrtue o 3aKoHe OONBIINX YUCEN. I/I3M€p€HI/Ie BCpOHTHOCTCﬁ
C ITIOMOIIBIO YaCTOT. HpI/IMCHeHI/IC 3aKOHa OOJIBIIUX YHCEII.

Hzyyate ® o00cy:kmaTh  NpuUMepbl  AMCKPETHBIX U
HETPEPBIBHBIX CITyYailHBIX BEIMYHMH (POCT, BEC YEIOBEKa,
YHCIIEHHOCTh HaCeNIEHUs, JPyTrrue H3MEHYNBBIE BETUUHMHEI,
paccMaTpHUBaBIIMECS B Kypc€ CTAaTHUCTHKH), MOJAEIBHBIX
CIy4alHbIX  BEJMYMH, CBS3aHHBIX CO  CIy4alHBIMU
ombiTaMu (OpocaHre MOHETBI, HIPALHOH KOCTH, CO
CITy4aifHBIM BBEIOOPOM H T. I1.).

OcBaunBartsp HA 0azoBoM YpPOBHe
MAaTEMaTUYECKOE OKMJIAHUE CIIy4allHONM BENMYMHBI Kak
TEOPETUUYECKOE CPEAHEE 3HAUYECHUE, JUCIIEPCUS CITyYaliHON
BEJIMYMHBI KaK aHaJIOT JAUCIIEPCUU YMCIIOBOTO HAbopa.

NMOHATHUA:

Pemarp 3agaum  Ha BBIYMCIEHHE  MaTEMaTHYECKOTO
OKUJaHUS U JIUCHEPCUU JIMCKPETHOU ciy4daifHoOM
BEIMYUHBI TI0 3a/IaHHOMY DPAacIpeeNeHNI0, B TOM YHCIIe
3a/1ay, CBS3aHHBIX CO CTpPaxOBaHWEM H JoTepeaMu (C
HaIPaBJISIONIEH TTOMOIIIBIO).

3HaKkoMuUTBbCS C MaTeMaTHYEeCKHIM OKUIAaHUEM |
JIMCTIEPCHEN HEKOTOPBIX paclpeelieHuid, B TOM YHCIIE
pacrpeneneHus CyJaiiHOW BETUIMHBI «9HCIIO0 YCIIEXOBY B
cepuu UcnbITaHuil bepHysu.

H3yuarts YacTOTy  COOBITHS B TOBTOPSIOIIUXCA
CIIy4allHbIX OMBITAX KaK CIYy4aiHYyO BEIUUHHY.

3HAKOMHUTBCA C 3aKOHOM Oompmux umced (B dopme
beprymnmn): mpu OONBIIOM YHCIE OIMBITOB YacTOTa COOBITHS
0JIM3Ka K €0 BEPOSITHOCTH.

Pemiars 3agaum Ha HU3MEpEHUE BEPOSITHOCTEW C IMOMOILBIO
4acTOT (C HAIPABJISIONMIEH TOMOIIIBIO).

O06cy:xnaTh poibh 3aKOHA OONBIIUX YHCET B OOOCHOBAaHUU
YaCTOTHOT'O METO/a U3MEPEHUS BEPOSTHOCTEH.

OO6cy:knath 3akoH OONBIIMX YWCE KakK TMPOSBIIEHUE
CTaTHCTUYECKON YCTOMYNBOCTH B M3MEHUYHUBBIX SIBIICHUSX, PO
3aKOHA OOJNBIIUX YHCET B IPUPOJIE U B KHU3HU YEIIOBEKA.
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O6o0menne, [IpencraBnenue gannpix. OnucaTedabHas CTATUCTUKA. BeposSTHOCTD
KOHTPoJb (10 CIly4alHOTO COOBITHA. JJeMeHThl KoMOuHaTopukd. CirydaiiHble
q) BEJIMYHMHBI U pacrpe/ieseHHS.

IloBTOpATL  HK3Yy4YEHHOE W BBICTPAUBATH CUCTEMY
3HAHHUH.

Pemiars 3ama4ym Ha TpEACTABICHUWE U ONUCAHUE JAHHBIX.
Pemars 3a1a4un Ha HAXOXKICHUE BEPOSATHOCTEH COOBITHIA,B TOM
YHCIIC B OITBITaX c PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMUCOOBITHSIMH, BEPOSITHOCTEN
O0ObeIMHEHUS W TIEPECCUCHUS  COOBITHUH,  BBIYUCIATH
BEPOSITHOCTH B ONBITaX C CEPUAMHM CITyUYalHbIX UCIIBITAHUN

KosunyecTBo yacoB JJIeKTPOHHbIE
HaunMeHoBaHnue pasueo e OBbBIE
Ne n/n HUEHORAENE PASACIOR H TEH Konrpoasbnbie | IlpakTuyeckue (unbposrie)
NporpamMmbl Bcero 5 6 oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
bu6mmoreka [IOK
1 ToBTopenne xypea 8 kracca 2 1 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 JneMeHTH KOMOHHATOPHKH 2 1 https://m.edsoo.ru/7f41a302
3 T'eoMeTpuyeckass BEepoSITHOCTH 2 bubmiorexa LHOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
4 Henbiranus beprymm 3 1 https://m.edsoo.ru/7f41a302
5 Crny4yaiiHast BeIU4YrHa 4 bubmiorexa LHOK
yd https://m.edsoo.ru/7f41a302
bubnuoreka [JOK
6 OGobuwenne, KOHTPOL 4 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 17 2 2
ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHME

KosaunyectBo yacos DJIeKTPOHHBbIE
Mara uudposbie
Ne n/m Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3YMEHHS | 0GPA3OBATEIbHBIC
padoTsbI padoThbI pecypebi

1 [IpencraBnenue naHHBIX. 1 05.09.2024 bubnuorexa [JOK
OnucarenpHas CTaTUCTHKA. o https://m.edsoo.ru/863f47ea

’ Omneparuu Haj co6I)ITI/Isﬂ\U/H/I. | 19.09.2024
HezaBucumocTs coObITUI
KomOunaTtopHoe npasuiio

3 ymMHOXkeHus. [lepecTaHOBKA. 1 03.10.2024 bubnuoreka [IOK
®dakropuan. CoueTaHus U YUCIIO o https://m.edsoo.ru/863f4e16
COYETAHMI
Tpeyronbauk ITackans.

[IpakTrueckas padota
" o bu6mmoreka [IOK

4 Brrunciienne BeposSITHOCTEH ¢ 1 1 17.10.2024 hits://m.edsooru/863£5014
WCIO0JIb30BaHNEM KOMOMHATOPHBIX
(YHKIMHA SJIEKTPOHHBIX Ta0IHIT"

['eomeTpuueckas BEpOSITHOCTb.

5 Crny4aifHplli BBIOOP TOYKH U3 1 07.11.2024 bubnuoreka [JOK
(urypsl Ha TUIOCKOCTH, U3 OTPE3Ka, o https://m.edsoo.ru/863f5884
13 IYTH OKPYKHOCTH
['eomeTpuueckas BEpOSITHOCTb.

6 CrydaiiHplii BEIOOpP TOUKH U3 1 21.12.0004 bubnuoreka [IOK
(burypsl Ha TNIOCKOCTH, U3 OTPE3Ka, o https://m.edsoo.ru/863fSbfe
U3 IYTH OKPY>KHOCTH
HcneiTanue. Ycnex u Heynaya.

7 Cepud UCIIBITAaHUH JI0 neyioro 1 05.12.2024 bubnuorexa LIOK
ycrlljexa p o https://m.eds00.ru/863f6162
HcneiTanue. Ycnex u Heynayva.

8 Cepus ucHIBITaHUIM 10 IEPBOTO 1 26.12.2024
ycrexa oS

=TJ




Hcnbitanusa bepryim.

bubmuoreka [JOK

I[TPOTPAMME

9 BepOﬁTHocUTH coObITHI B cepHun 1 16.01.2025 hitps://m.edsoo.r/863f64d2
ucnblTaHui bepHymim
[Ipaktuyeckas padora "Mcnprranus bubnuorexa [JOK
10 bepnymu" ! 30.01.2025 https://m.edsoo.ru/863f67de
CrnyuaiiHasi BeTUYMHA U
11 pacrnpeneneHue BEpOSTHOCTEM. 1 13.02.2025 bubnuoreka [JOK
MaremaTH4uecKoe OKUIaHUE U o https://m.edsoo.ru/863f6b44
JIUCTIEPCHS CITYYaHON BEJTMYUHBI
[IpuMeprl MaTeMaTH4ECKOTO
12 0XUJAHUS KaK TEOPETUYECKOTO 1 27022025 bubnuoreka [JOK
CpEIHEro 3HAYECHUs BEJIUYHUHBI. https://m.edsoo.ru/863f6f86
[TonsaTre o 3akoHE OOJIBIITUX YHCET.
H3Mepenne BeposSTHOCTEN C
bu6moreka [IOK
13 MOMOIIBIO YacToT. [Ipumenenune 1 13.03.2025 https-//m.edsoo.ru/863£7652
3aKOHA OOJIBITTUX YHCETI.
O06o0menue, cucTeMaTr3aus
N ’ bubmuorexa [JOK
14 3HaHuil. [IpeacraBnenne TaHHBIX U 1 20.03.2025 hitps-//m.edsoo.ru/863f783c
oTMcaTeIbHAs CTATUCTHKA
O0o001enue, cucTeMaTH3aIus
3HaHUM. BeposTHOCTH clydaitHOTO bubnuoreka [JOK
15 COOBITHSA. DIIEMEHTHI I 03.04.2025 https://m.edsoo.ru/863f7c9¢c
KOMOMHATOPUKH
O0o001Ienne, cucTeMaTH3aIus
3HAHUU. DJIEMEHTHI bubmuoreka [JOK
16 koMOuHaTopuku. CiaydaiiHble ! 15.05.2025 https://m.edsoo.ru/863f8408
BEJIMYUHBI M pacIpeielIeHUs
bubmuoreka [JOK
17 Htorosas koHTpoJbHas padoTa 1 22.05.2025 hitps://m.cdsoo.ru/863f8b56
OBUIEE KOJIMYECTBO YACOB I10 17




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremartuka. BepoaTHOCTb U cTaTUCTHKA: 7-9-€ Kilacchl: 0a30BbIi YPOBEHB: YUEOHUK: B 2 yacTsX, 7-9 kiaccel/ Beicoukuit U.P.,

Amenko U.B.; nox pen. Amenko NU.B., Akimoneproe o6miectBo «M3narensctBo «lIpocBenienue»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

bub6mmoreka [IOK
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