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NoAacHUTenbHasa 3anuncka

MNporpamma coctaBneHa Ha ocHoBe ®eaepanbHOro locyaapcTBEHHOIO
obpa3oBaTesbHOro CTaHAapTa OCHOBHOIO 0bLwero obpa3oBaHuns, yTBEPXXAEHHOrO
npukasoM MuHunctepctBa obpasoBaHma 1 Haykm PO ot 17.12. 2010r. N21897,
NpUMepHON NporpamMmMbl No MateMaTuke 5-9knaccel pazpabotaHHOM
A.A.Ky3HeuoBbiM, M.B. PbixxakoBbiM, A.M.KOHAaKOBbIM.

MaTtematryeckoe 0Opa3oBaHHUE SBJISETCS 00sI3aTELHOM W HEOTHEMJIEMOH 4acThio OOIIero o0pa3oBaHUs Ha
BCEX CTyMHeHsIX MKOoIbl. O0yueHrne MaTeMaTHKE B OCHOBHOM IIIKOJIE HAMPABICHO HA JOCTHUXEHUE CIETYIONUX
yeneli:

1. ¢ nanpaeaenuu AUYHOCMIHO20 PA36UMUA:

* (opMHpOBaHHE TIPEACTABICHUH O MaTeMaTHKe, KaK 4YacTh OOIICUENOBEYCCKON KYyJIbTYPHI, O
S3HAYUMOCTU MATEMATUKHU B Pa3BUTUH HUBUJIN3AIUU U COBPEMEHHOT'O O6H_[eCTBa;

¢ Pa3BUTHUEC JIOTUYCCKOTO MU KPUTHYCCKOI'0 MBINUICHHWSA, KYJIbTYPhI pEYH, CIIOCOOHOCTH K YMCTBCHHOMY
AKCIIEPUMEHTY;

* (opMHpOBAaHWE WHTEUIEKTYaJIbHOM HYECTHOCTH W OOBEKTHBHOCTH, CIIOCOOHOCTH K MPEOAOJIECHUIO
MBICTUTENFHBIX CTEPEOTHIIOB, BHITEKAIONINX U3 OOBIIEHHOTO OIBITA;

* BOCIMUTAaHHE KA4eCTB JHYHOCTH, OOECIEYMBAIONINX COIHAIBHYI0 MOOMJIBHOCTD, CIIOCOOHOCTH
MIPUHUMATH CAMOCTOSITENTEHBIE PELICHHUS,

* (QopMupoBaHHE Ka4yeCTB MBINLUICHUS, HEOOXOMUMBIX IS aJanTallid B COBPEMEHHOM HWHQOpMa-
IIMOHHOM OOIIECTBE;

* pa3BUTHE MHTEpeca K MaTeMaTHIECKOMY TBOPUYECTBY M MaTEMAaTUYECKUX CIIOCOOHOCTEH;

2. 6 MemanpeoMemHoM HANPABIeHUU:

* Ppa3BUTHE NPEACTABICHUI O MaTeMaTHKe KakK (hopMe OMMCaHM U METOe TO3HAHUS AeHCTBUTEIHLHOCTH,
CO3JIaHWe YCIIOBUH /ISl MPUOOPETEHHSI IEPBOHAYAIBHOTO OMBITa MATEMAaTHIECKOTO MOJETUPOBAHUS;

* (dopmupoBaHHE OOINX CIIOCOOOB MHTEUIEKTYaFHON e TENbHOCTH, XapaKTePHBIX JUIT MaTEMATHKH U
SIBIIAIOIIUXCS OCHOBOM TIO3HABATENBHON KyNIbTYpbl, 3HAUAMOW IS PAa3IMYHBIX cep YerToBEUECKOH
TeSITeTbHOCTH;

3. 6 npeOmemnom HaAnpaeIeHuu:

* OBJAJICHUE MAaTEMATHUYECKUMHU 3HAHWSIMH U YMEHHSIMH, HEOOXOAWMBIMH [UISI TPOMOIDKEHUS
00pa3oBaHus, N3yYSHNUS CMEKHBIX ITUCIUILTIH, TPAMEHEHHsI B IOBCETHEBHOM JKU3HU;

* cozmaHue (pyHAAMEHTa UII MAaTEeMAaTHYeCKOro pa3BUTHUS, (POPMHPOBAHHS MEXAHHU3MOB MBIILICHUS,
XapaKTEePHBIX JUII MATEMaTHIECKOH e TebHOCTH.

Cooeporcanue mamemamuueckozo 00pa3o06anus

Cooepoicanue mamemamuiecko2o o6pa306anuss B OCHOBHOM MIKolie (OPMHUpyeTCs HA OCHOBedyHa-
MEHTAJIBHOIO sifipa IIKOJBHOIO MaTeMaTH4deckoro ooOpa3oBaHus. OHO B OCHOBHOW IIKOJEBKIIIOYAET Clie-
AyIOIMEe pasfielbl: apugmemura, anreedpa, QyHKYuu, 8epoOIMHOCMb U CMAMUCIUKA, 2e0Mempus.
Hapsany ¢ »TuM B Hero BKJIIOYEHBI JBa JOTOIHHUTEIBHBIX Pa3jiena: J02UKA U MHOJNCECMEa, MameMamuKka 6
UCMOPUYECKOM pa36umuy, 4YTO CBS3aHO C peanusalueidl nenell OOLIEMHTEIIEKTyalbHOro M 0o0Lie-
KyIbTYpHOro pa3BuTus ydammxcs. ConepikaHue KakKIOr0 M3 3THX Pa3lelioB Pa3BOpayMBaeTca B COIEpXkKa-
TEIbHO-METOUYECKYIO JIMHHUIO, IIPOHHU3BIBAIOIIYI0 BCE OCHOBHBIE Pa3JElbl COAEPKAHHA MaTeMaTH4YECKOrO
00pa30BaHus HA JAHHOU CTYIEHH 00Y4EHHUsL.

Conepxxanue paszzgena «ApupMeTHKa» CIYyKUT 0a30d s JajJbHEHIIEro W3Y4EHUS YYallMMHCS
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO UX JIOTMYECKOIO MBIIUICHUS, ()OPMUPOBAHUIO YMEHHUs MOIb30BATHCS



QIrOPUTMAMH, a TAKXKE MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HCOOXOJWMBIX B TMOBCCAHCBHON >KHU3HH.
Pa3ButHe MoHATHS O YMCIEC B OCHOBHOM IIKOJIE CBSI3aHO C PAIlMOHATBHBIMU U UPPALMOHATBHBIMU YHCIAMH,
(hopMUpOBaHUEM TMEPBUYHBIX MPENCTABICHUN O JCHCTBUTEIBLHOM YHCIC. 3aBEpIICHUE YHUCIIOBOM JIMHUU
(cucremaTH3aIysl CBEIACHUN O JCHCTBUTENBHBIX YMCIIaX, O KOMIUICKCHBIX YHUCIIaX), TaK XK€ Kak U Oolee
CJIOXKHBIE BOITPOCHI apudmeruku (anroput™ EBkimma, ocHOBHas TeopeMa apu(pMETUKH), OTHECEHO K CTYICHU
00111ero cpeaHero (MojHoro) o0pa3oBaHusl.

ConepxaHue pasjiena «AJredpa» HaIlpapJieHO Ha (JOPMHUPOBAHUE Y yUAIIUXCSI MATEMATHUECKOTO armapara
JUTSL pelieHusl 3a7lad M3 Pa3HBIX Pa3/IeiIOB MAaTEMATHUKH, CMEKHBIX MPEIMETOB, OKPYXKAIOIICH pPeaTbHOCTHU.
SI3BpIK anre6pbl MOAYCPKUBACT 3HAUCHUEC MAaTCMATUKHN KaK A3bIKAa JJIA IMOCTPOCHUA MAaTCMAaTUUCCKUX MOI[CJ'ICf/i
MPOIIECCOB M SBJICHWH pEaJTbHOro Mupa. B 3amaum u3ydeHUs anreOphl BXOIAT TaKXKe pPa3BUTHE
AJITOPUTMUYCCKOI'O MBIIIJICHUA, HGO6XOILI/IMOFO, B 4aCTHOCTH, MJIA YCBOCHUA KYypCa I/IH(i)OpMaTI/IKI/I, OBJIaACHUA
HaBBIKAMH JEAYKTHBHBIX paccyxkaeHuil. [IpeobpazoBaHue CHMBOIBHBIX ()OPM BHOCUT CIIENU(PUUECKUN BKIIAJ
B pa3BHTHE BOOOPAXKCHHUS YUaIMXCs, UX CIIOCOOHOCTEH K MAaTEMAaTHYECKOMY TBOPUYECTBY. B OCHOBHOI 111KOITE
MaTepyuall TPYNIUPYETCS BOKPYT PALlMOHAJIBHBIX BBIPAYKEHUM, @ BOIPOCHI, CBA3AHHBIE C UPPALMOHAIBHBIMU
BBIPQKEHUSIMU, C TPUTOHOMETPUYECKUMH (QYHKIUSMUA U MpeoOpa3oBaHMsIMU, BXOIT B COACpKaHHE Kypca
MaTeMaTHUKH Ha CTapIIeld CTyIIeHH OOYUIEHHS B IIIKOJIC.

Conepxanue paszgena «@yHKIUM» HALEICHO HA TOIyYEHHE IMIKOJIPHUKAMH KOHKPETHBIX 3HAHUH O
(YHKIIMM KaK BaKHEWIIEH MaTEeMaTH4YeCKOH MOJEIH JUIsl ONMCAHUS W MCCICIOBAHMS Pa3HOOOpPAa3HBIX
mporeccoB. M3ydeHne 3TOro marepraia CIIOCOOCTBYET PAa3BUTHIO Y YYAIIUXCS YMEHHS HCIOIh30BaTh
pa3IHYHbIC S3bIKH MATEMATHKH (CIIOBECHBIH, CHMBOIMYECKUH, rpad)MuecKuii), BHOCUT BKJIaJ B (POPMUPOBAHHE
HpeZICTaB.HeHI/Iﬁ 0 POJIM MaTEMATHUKU B Pa3BUTHUU HUBUJIIM3AalIUU U KYJIBTYPBI.

Paznen «BeposiTHOCTL W CTATHCTHKA» — O00SM3aTENbHBIM KOMIIOHEHT INKOJIHHOTO 0Opa3oBaHWS,
YCHIMBAIOIINN €r0 MPUKIIATHOE U MPAKTHIECKOE 3HAUCHHE. DTOT MaTeprual HEoOXOauM, TIPEXIe BCEro, It
dbopMupoBaHus y ydaimuxcs (YHKIMOHAJIBHOH I'DAMOTHOCTH - YMEHHH BOCHPUHHUMATh W KPUTHYECKHU
aHAM3UPOBATh WH(POPMAIIUIO, TIPEICTABICHHYIO B Pa3INYHBIX (opMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep
MHOTHX pEAIbHBIX 3aBHCHUMOCTEH, IPOBOAMTH IPOCTEHMINNE BEPOSTHOCTHBIE pacueThl. M3ydeHune OCHOB
KOMOWHATOPUKM TIO3BOJIMT y4YalIUMCA pacCMaTpHBaTh CIIydaW, OCYIIECTBISITH mepebop W TOACYeT dYucia
BApUAHTOB, B TOM YHUCJIE B IPOCTEUINNX MPUKIAJHBIX 3aJa4ax.

IIpy u3yyeHuu CTATUCTUKU U BEPOSITHOCTU PACILIUPSIOTCS MPENCTABICHUS O COBPEMEHHOM KapTUHE MHpa
U MeToJax ero WCCIeNOBaHusA, (hopMUpyeTcs TMOHUMAaHHE PO CTATUCTHKH KaK HMCTOYHWKA COI[HAIBHO
3HAYNMOU MH(OPMAIIMH, 1 3aKIaIbIBAIOTCS OCHOBBI BEPOSTHOCTHOT'O MBIIIUICHHS.

Henb comepxxanus paznaena «l'eoMeTpusi» — pa3BUTH y yUaIIUXCS MMPOCTPAHCTBEHHOE BOOOpaKEHHE U
JIOTUYECKOE MBIIIICHHE TTyTEM CHCTEMATHYECKOro M3y4YeHUsI CBOWCTB TE€OMETPHUECKUX (UTYp Ha IIOCKOCTH
U B IIPOCTPAHCTBE U MPUMEHEHUS! 3TUX CBOICTB HPH PELICHUH 3374 BBIYACIUTEIBHOIO U KOHCTPYKTUBHOIO
xapakrepa. CymecTBeHHash pojib MPHU 3TOM OTBOJUTCS Pa3BUTHIO TeoMerpuieckoil mHTyuiuu. Coderanwme
HariasiAHOCTH CO  CTPOrOCTBEO SIBIISIETCSI HEOTHEMJIEMOM 4YacThIO T€OMETPUUYECKUX 3HaHMA. Martepuad,
OoTHOCATHICS K OyokaM «KoopanHAaTe» W «BEKTOpBD», B 3HAYMTEIHLHOM CTENEHHW HECeT B cede MEK-
[pEeIMETHBIE3HAHMS, KOTOPbIE HaXOIAT IPUMEHEHHE, KaK B PA3JIMYHBIX MATEMAaTHYECKUX TUCUUIUIMHAX, TAK U
B CMEXHBIX [IPEIMETaX.

Oco0eHHOCTRIO pa3ziena «JIormka m MHOKeCTBa» SBISIETCS TO, YTO NPEACTABICHHBIA B HEM MaTepHal
NPEUMYIIECTBEHHO H3y4aeTcsl W HCHOJB3YETCS B XOAE pAaCCMOTPEHHUs pa3IUYHbIX BOIIPOCOB Kypca.
CooTBeTCTBYIOIUI MaTepHall HallelleH Ha MaTeMaTH4eCKOe Pa3BUTHE ydaluxcs, (pOpMHpOBaHHE y HUX
YMEHUS TOYHO, CKATO U SICHO U3JIaraTh MBICIH B YCTHOM U MHUCbMEHHOHN peyH.

Pazgen «MaremaTika B ICTOPUYECKOM Pa3BUTHHY MIPEIHA3HAUEH I (JOPMUPOBAHUS MTPEACTABIIC-
HUI 0 MaTeMaTHKe KaK YaCTH YeJIOBEYECKOU KyIbTYpBbI, IJIs1 OOIIET0 pa3BUTHUS IIKOJILHUKOB, IS
CO3JaHUS KYIbTYPHO-UCTOPHUECKON cpeabl 00yueHus. Ha Hero He BbIAeNseTCs CeHalbHbIX
YPOKOB, YCBOCHHUE €T0 HE KOHTPOJIIMPYETCS, HO COJAEPKaHUE 3TOTO pa3aeiia OpraHuYHO IPUCYTCTBYET
B yUeOHOM MpOILIecCe KaKk CBOEro poja r'yMaHUTApHBIN (OH MPHU pacCMOTPEHUU MPOOIEeMaTUKI
OCHOBHOTO COJICpKaHUSI MAaTEeMaTHYECKOTr0 00pa3oBaHusl.

I{eHHOCTHBIE OPHEHTHPHI COAEP:KAHUSA Y4eOHOr0 NpeaMeTa

MaremaTHyeckoe 0Opa3oBaHHE MIPAET BAXKHYIO POJb, KaK B MPAKTUYECKOW, TaK U B JyXOBHOW KU3HU
obmectBa. [IpakTHyeckas CTOpOHa MaTEMaTHYECKOro OOpa3oBaHHs CBsizaHa ¢ (OPMHUPOBAHUEM CIIOCOOOB
JEATEIbHOCTH, AyXOBHAas — C HMHTEUICKTYyaJIbHBIM pa3BUTHEM YeNOBEKa, (OPMHPOBAHMEM Xapakrepa H
0011el KyJIbTypBHI.



[IpakTudeckass MOJIE3HOCTb MAaTEMAaTUKU OOYCIOBJICHA TEM, YTO €€ MPEeIMETOM SBISIOTCA (yHAa-
MEHTAIbHBIE CTPYKTYPHI PEaJbHOr0 MUpA: MPOCTPAHCTBEHHBIE ()OPMBI U KOIWYECTBEHHBIE OTHOIIEHUS — OT
MPOCTEHIINX, yCBAMBAaEMBIX B HEMOCPEACTBEHHOM OIBITE, 1O AOCTATOYHO CIJIOXKHBIX, HEOOXOIMMBIX ISt
pa3BUTHS HAYYHBIX M TEXHOJIOTMYECKUX HJIeH. be3 KOHKpPETHBIX MaTeMaTHUeCKUX 3HaHUH 3aTpyAHEHO
MOHWMaHKE PUHINIIOB YCTPOHCTBA U UCTIOJIB30BAHHS COBPEMEHHON TEXHUKH, BOCIIPUATHE U WHTEPIIPETALIHS
pa3Hoo0pa3HON COUALHON, SKOHOMUYECKOH, MMONUTHYECKOH nHpopMannu, ManodddekTHBHa MOBCceAHEBHAS
MMpaKTU4YeCKad ACATCIbHOCTD. Ka>1<):[0My YCJIOBCKY B CBOEH JKU3HU MIPUXOAUTCA BBIIIOJHATE JOCTATOYHO CJIOXK-
HBIC paCy€Thbl, HAXOJAUTH B CIIPABOUYHHKAX HYKHBIC q)OpMYJ'IBI U IPUMCHSATH UX, BJIAJICTh NPAKTUIYCCKUMU NIPHEC-
MaMH T€OMETPUYECKUX M3MEPEHUH W TOCTPOSHUH, YNTaTh WHPOPMALUIO, IPEACTABICHHYIO B BUAY Ta0JuII,
auarpamM, rpaMKoB, TOHUMATh BEPOSTHOCTHBIM XapaKTep CIyYaiHBIX COOBITHH, COCTABISTH HECIOMKHBIE
aJTOPUTMBL U 1.

Be3 6a3oBoif MaTeMaTH4ECKOH MOATOTOBKH HEBO3MOXKHO CTAaTh 0OPa30BaHHBIM COBPEMEHHBIM YEIOBEKOM.
B mxone maTemaTHka CJIYKUT OIIOPHBIM NPEAMETOM AJIA U3YUYCHUA CMCIKHBIX JUCHUILIH. B xu3Hn peaanoﬁ
HEOOXOAMMOCTBIO B HAIllM JHU SBJISICTCS HEMPEPHIBHOE 00pa3oBaHHUE, YTO TPeOyeT IMOJIHOLEHHOW 0a30BOM
00111600pa30BaTeIbHON MOATOTOBKY, B TOM YHCIIe U MaTeMaTU4eckoi. M HakoHel, Bce OOJIbIIIe CIeIUaTIbHO-
CTeI71, rac HeO6XOIlI/IM BBICOKHI YPOBCHb O6p330BaHI/I$I, CBsA3aHO C HENOCPEACTBCHHBIM IIPUMCHCHUEM MaTEMa-
TUKH (PKOHOMHMKA, OM3HeC, (PMHAHCHI, pHU3KKa, XUMHUsI, TEXHUKA, HH(POPMAaTHKA, OMOJIOTHS, TICKXOJIOTHS U JIp. ).
Takum o00pa3oMm, pacmIUpsercs Kpyr IIKOJIBHUKOB, IJIi KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM
MPEAMETOM.

J171s1 )KM3HU B COBPEMEHHOM OOIIECTBE BAXKHBIM SIBIISICTCS (POPMUPOBAHNE MATEMATUUECKOTO CTHIIS
MBIIIJICHHUS], TPOSBJISIONIETOCS B ONIPEACIICHHBIX YMCTBEHHBIX HaBbIKaX. B mponecce ma-
TEeMaTUYECKOU JEATETbHOCTH B apCeHA IPUEMOB U METOJIOB YEJIOBEYECKOTO MBIIIICHUS €CTECT-
BEHHBIM 00pa30M BKIIOUAIOTCS HHAYKIUS U ACTYKIIHS, 00001IeHne 1 KOHKPETU3aIUs, aHATN3 1
CUHTE3, KJIacCU(PUKaIUs ¥ CHCTeMaTH3aIus, adbcTparupoBanue u ananorus. OOBEKTH MaTeMaTHYe-
CKMX YMO3aKJIIOUCHUH U MPABUJIA UX KOHCTPYHUPOBAHUS BCKPBIBAIOT MEXAHU3M JIOTUUECKUX MTOCTPOE-
HUM, BEIPA0ATHIBAIOT YMEHUS (JOPMYIUPOBATH, 0OOCHOBBIBATH M IOKA3bIBAThH CYXKJICHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBIIIIJICHUE. Beayias poib MpuHAUICKUT MaTeMaTHKe B (HOPMUPOBaAaHUHT
AITOPUTMHUYECKOTO MBIIICHUS U BOCIIUTAHUY YMEHUHN JE€HCTBOBATH 0 3aJJaHHOMY aJITOPUTMY U
KOHCTPYHPOBATh HOBBIC. B X0/1€ perieHus 3aqa4 — OCHOBHOM yu4eOHOM ACSITEIHPHOCTH Ha YPOKax
MaTE€MaTHUKHA — Pa3BUBAKOTCS TBOPUECKAS U MPUKIIAIHAS CTOPOHBI MBIIIJICHHUS.

OOyuyeHrne MareMaThke JaeT BO3MOXKHOCTh pa3BUBaTh Y Y4YAIMXCS TOYHYIO, JKOHOMHYIO W WH-
(hopMaTHBHYIO pedb, YMEHHE OTOMpaTh HamOoJIee MOAXOMASIINE S3BIKOBBIE (B YACTHOCTH, CHMBOIWYECKHE,
rpaduIecKue) CpencTBa.

MareMmarnueckoe oOpa3oBaHHWE BHOCUT CBOHM BKJaa B (hopMUpOBaHHE OOIIEH KyJIbTYphI 4ejo-
Beka. HeoOX0oMMbIM KOMITOHEHTOM OOIIEH KyJbTYpPhl B COBPEMEHHOM TOJKOBAHUH SIBJISIETCS 00IIICe
3HAKOMCTBO C METOJaMM IIO3HAHUS JACHUCTBUTEIILHOCTH, MPEACTABICHUE O MpPEAMETEe U METOJIEe
MAaTeMaTHKH, €r0 OTJIWYHS OT METOJIOB €CTECTBEHHBIX W T'YMaHUTApHBIX HayK, 00 OCOOCHHOCTSIX
IIPUMEHEHMS] MaTEMAaTUKU IS PELLICHNS] HAyYHbIX U IPUKIIAIHBIX 3a/1a4.

N3ydyeHne maTeMaTHKU COCOOCTBYET ACTETUUECKOMY BOCIIUTAHUIO YEJIOBEKa, IOHUMAHUIO Kpa-
COTBI U U3SIECTBA MATEMAaTHYECKUX PACCYXACHUM, BOCIIPUATHIO TEOMETPUUECKUX (OPM, YCBOCHHIO
HUJIEM CHMMETPUU.

Hcropust pa3BuTHsi MaTEMAaTUYECKOTO 3HAHUA A€T BO3MOKHOCTh MOTOJHUTH 3alac HUCTOPHUKO-
HAy4YHBIX 3HAHHUM HIKOJBHUKOB, C(OOPMHUPOBATH Yy HHUX MPEJCTABICHHUS O MaTeMaTHKE Kak 4YacTu
o0I1edenoBeuecKoi KynbTypbl. 3HAKOMCTBO C OCHOBHBIMH MCTOPUYECKHMMH BeXaMU BO3HHUKHOBEHUS
Y Pa3BUTHs MATEMATUYECKON HAyKH, C UCTOPUEN BEIUKUX OTKPBITUNA, UMEHAMU JIHOJEH, TBOPUBIINX
HayKy, JOJHKHO BONTH B MHTEJUIEKTYaIbHBIN 0arax KaXkJoro KyJIbTYpPHOTO YeJIOBEKa.

Pe3ynbTaTsl H3y4yeHust y4eOHOI0 nmpeamera

I/ISYLIGHI/IC MaT€MaTUKH B OCHOBHOH IIIKOJIE JA€T BO3MOKHOCTD O6yLIaIOH_II/IMC$I AOCTHUYD CICAYIOIIUX
PE3YyJIbTATOB Pa3BUTUAL

1. ¢ iuunocmmuom Hanpaesienuu:
YMCEHHUC ACHO, TOYHO, T'PAMOTHO H3JIaraTb CBOU MBICJIA B yCTHOﬁ U ONHCbMEHHOM peuu, IOHUMATh
CMBICII HOCTABIICHHOM 3aa4u, BBICTPAUBATh apryMCHTAILIUTO, IPUBO AUTH IPUMCEPLI U KOHTPIPHUMEPBI



* KPUTHYHOCTb MBIIUIEHUS, YMEHHUE PACIIO3HABATH JIOTUUYECKH HEKOPPEKTHBIE  BBI-
CKa3bIBaHUS, OTIUYATh THIIOTE3Y OT (PaKTa;

* TPEICTABJIICHUE O MATEMAaTHUYECKOUM HayKe Kak cepe YeIoBEUYeCKON AesITeNbHOCTH, 00
JTarax ee pa3BUTHUs, O €€ 3HAYUMOCTH JUIs pa3BUTHS LIMBUIIU3ALINAY;

* KpPEAaTUBHOCTb MBIIJIECHHS, UHUIMATUBA, HAXOAYUBOCTb, AKTUBHOCTH IPHU PELICHUHU
MaTeMaTUYECKUX 3a/1a4;

* yMEHHE KOHTPOJIMPOBATH MPOLIECC U pe3yIbTaT yueOHON MaTeMaTUYeCKON JIesi TeNbHO-
CTH;

* CIOCOOHOCTh K 3MOITMOHATHLHOMY BOCIPHUSTHIO MAaTEMaTHUYECKUX OOBEKTOB, 3ajad,
peuIeHui, pacCyKICHNH;

2. 6 MemanpeomMemHoM HANPAGIEeHUU:

* TIepBOHAYAJIbHBIC TPEJCTaBICHUS 00 HAESIX W O METOJaX MaTeMaTUKH Kak YyHHU-
BEPCAIIBHOM S3bIKE€ HAYKH U TEXHUKH, CPEICTBE MOJICITUPOBAHUS SIBJICHUI U MTPOLIECCOB;

* YMEHHE BHJETb MaTeMaTHUYECKYIO 3a7jadyy B KOHTEKCTE MPOOJIEMHOH CUTyalliH B JPYTHX
JUCLHUIUIMHAX, B OKPYXAIOIIEH )KU3HH;

* YMEHHE HaxOJUTh B Pa3IMYHBIX HMCTOUYHUKAX HH(OpPMAIWIO, HEOOXOMUMYIO JUIS DPEIICHUS
MaTeMaTHYECKHX MpOOJIeM, MPEACTaBIsATh €€ B MOHSATHOW (opMe, IPHHAMATh PEIICHHE B YCIOBHUSX
HEIOTHOW ¥ M30BITOYHOM, TOYHOW U BEPOSITHOCTHOH WH(pOPMAITHIH;

® YMCHHEC IIOHUMATb U HUCIIOJIB30BATh MATCMATUUYCCKUEC CPEACTBA HAIrIAJHOCTHU (Fpa(i)I/IKI/I,
JIMAarpaMMBbl, TaOJIHIIbL, CXEMBbI U JIp.) JUTSl WIUTFOCTPAIINK, UHTEPIIPETAIIUH, apI'yMEHTAIINH;

®* YMCHHUC BbIABUI'aThb TMIIOTE3bI IIPU PEHICHUHN y‘~IC6HBIX 3aj1a4, IIOHUMaThb HeO6XO}II/IMOCTB ux
MIPOBEPKHU;

* yMEHHE NPUMEHSITh WHIYKTUBHBIE M JENYKTUBHBIC CIIOCOOBI pacCyXICHWH, BHJIETH
Pa3IMYHBIC CTPATErUn PECUICHUA 3a4a4,

* IIOHMMaHHE CYIIHOCTH aJITOPUTMHUYECKUX MPEANUCAHUNH U yMEHHUE AEHCTBOBAaThH B COOT-
BETCTBUU C IIPEATIOKEHHBIM aJITOPUTMOM,;

* YMEHUE CaMOCTOSATEIbHO CTaBUTh LI€IM, BHIOMpaTh M CO3/aBaTh AJITOPUTMBI IS PEIICHUS
y9eOHBIX MAaTEMAaTHIECKUX TIPOOIIEM;

* YMEHHUE IJIAaHUPOBaThb U OCYILECTBIATH AEATENBbHOCTh, HAIIPABICHHYIO Ha pEIIEHUE 3ajad
HCCIIEI0BATEIIBCKOTO XapaKTepa;

3. 6 npeOmemHnom HANPAasIeHUU:
oBJ1aJieHue 0a30BbIM MOHATHITHBIM aNapaToM [0 OCHOBHBIM pa3jiesiaM COJIep:KaHUs, TPEJICTaBICHHE
00 OCHOBHBIX U3y4aeMbIX MOHATHIX (YUCI0, TeoMeTpudeckas purypa, ypaBHeHue, QyHKIIHs,
BEPOSITHOCTh) KaK BaXKHEHIITUX MaTeMaTHYECKUX MOJIEISIX, TO3BOJIAIOIIUX OMUCHIBATh U U3y4aTh
peaIbHBIE IPOLECCHI U SBIICHUS;

yMmMeHue paboTarb C MaTreMaTWdecKuM TEKCTOM (aHaJM3MpOBaTh, W3BJIEKATh HEOOXOIUMYIO
WH(OPMAIMIO), TPAaMOTHO HPUMEHSTh MAaTEeMaTHYECKYl0 TEPMHHOJIOTHIO M CHMBOJIMKY, MWCIOJIb30BaTh
pa3iIuYHbIC S3bIKM MAaTEMaTHKH;

YMEHHE MPOBOAUTH KiIacCU(UKAIMM, JIOTMYecKHe OOOCHOBAaHHMSA, [OKA3aTEIbCTBA MAaTEMaTHUECKHX
YTBEPKIICHUK;

* YMEHHME paclo3HaBaTh BHJIbl MAaTEMAaTHUECKHX YTBEP)KICHUH (aKCHOMBI, ONpPENETCHUs, TEOPEMbl U
Ip.), IpSIMBIE B OOpaTHBIE TEOPEMBI;

* pa3BUTHUE MIPEACTABICHUH O YUCIIE U YUCIOBBIX CUCTEMaX OT HaTypaJIbHBIX JIO 1E€HCTBUTEIbHBIX YUCET,
OBJIa/ICHNE HABBIKAMHU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BHIYHCIICHHIA;

* OBJIaJICHHE CUMBOJIBHBIM SI3bIKOM aJIT€Ophl, IPUEMAaMHU BBITIOJIHEHHS TOXKIECTBEHHBIX peoOpa3oBaHuil
palMOHATBHBIX BBIPAXKEHUH, PELICHUs] YPaBHEHHWH, CUCTEM YPaBHEHH, HEPaBEHCTB M CHCTEM HEPABEHCTB,
YMEHHUE UCIIONIb30BaTh UACI0 KOOPIMHAT Ha INIOCKOCTH Ul MHTEPNPETAlUl YPaBHEHUH, HEPABEHCTB, CUCTEM,
YMEHHUE PUMEHSTH ajredpanveckue npeodpa3oBaHus, annapaT ypaBHEHUH 1 HEPAaBEHCTB JJIS1 PEIICHUS 3a1a4
U3 Pa3INYHBIX Pa3/eNIOB Kypca;

* OBJAJICHHE CUCTEMOM (DYHKLMOHAJIBbHBIX HOHITHH, ()YHKIHOHAIBHBIM S3bIKOM U CUMBOJIMKOM, YMEHUE
Ha OCHOBE (YHKUHMOHAJIbHO-TpaMUECKUX NPENCTaBICHU ONHNCHIBATb W AaHaJM3UPOBATh pPEabHBIC
3aBHUCHMOCTH;

* OBJIaJICHHE OCHOBHBIMH CIOCOOaMH TNPEACTABICHUS M aHalM3a CTATUCTUYECKUX AAHHBIX; HaJIU4ne
MPEACTaBICHUH O CTaTUCTUYECKHMX 3aKOHOMEPHOCTSX B pealbHOM MHUPE M O Pas3iIMyHBIX CIIoco0ax HX
W3Y4YEHHS, O BEPOSATHOCTHBIX MOAECTISIX;



* OBJIQJICHHE TCOMETPUYECKUM S3BIKOM, YMEHHE UCIONb30BaTh €ro [Js ONUCAHHUA IPEAMETOB
OKpYXAalollero MHpa, Pa3BUTHE NPOCTPAHCTBEHHBIX TPENCTABICHUH U W300pa3UTENbHBIX YMEHUH,
npuoOpeTeHne HaBBIKOB [€OMETPUYECKUX MOCTPOCHUH;

YCBOCHHE CUCTEMATHUECKUX 3HAHUH O MIIOCKUX (UTypax M UX CBOMCTBAX, a TAKXKE Ha HATJISIAHOM YPOBHE — O
MPOCTEHIINX MPOCTPaHCTBEHHBIX TeNaX, yMEHUE IPUMEHITh CUCTEMAaTHYEeCKU e 3HAHUS O HUX JUISl PEIICHUS
TeOMETPUYECKUX U TPAKTHYECKHX 3a/1a4;

* YMEHHS H3MEpATHh UIMHBI OTPE3KOB, BEIWYHMHBI YIJIOB, WCIONB30BaTh (DOPMYNBI ISl HAXOXKICHHS
MEPUMETPOB, MJIOMAACH 1 00BEMOB FEOMETPUIECKUX (PUTYD;

* yMEHHE MPUMEHSITh U3yUCHHBIC MOHSTHS, PE3yAbTAaThl, METOIBI JUIS PEUICHHs 3aJau MPaKTUYeCKOro
XapakTepa M 3aJjad M3 CMEKHBIX JAUCHHMIUIMH C HKCIONb30BaHUEM NpU HEOOXOAMMOCTH CIIPaBOYHBIX
MaTepHuaoB, KaJIbKyJsTOpa, KOMIbIOTEpA.

IInanupyemMble pe3yJibTaThl H3y4eHHs Y4eOHOI0 peaMeTa, Kypca.

Harypaabnble unciaa. JIpodu. PannonanbHble yncia

BoInyCKHHK Hay4uTes:

* IOHUMATh 0COOEHHOCTU JECSITUUHOMN CUCTEMBI CUUCIICHHUS;

* ONIEpUPOBATh MOHIATUAMH, CBA3AHHBIMHU C JIETMMOCTBIO HATypalbHBIX YHCEIT;

* BBIpaXXaTh YKCIIa B SKBUBAJICHTHBIX (hopMax, BbIOMpas HanboJiee MoAXO0 Y0 B 3aBUCUMOCTH
OT KOHKPETHOU CUTyaluu;

* CPaBHMBATh U YIOPSA0YNBATh PALIMOHAIBHBIE YHCHA;

* BBITNIOJIHATD BBIYMCIICHHWS] C PAaUUOHAIBHBIMHA YHCIIAMH, COYETasl YCTHbIE M IHCbMEHHBIE
IIPUEMBI BBIYUCIICHUI, TPUMEHEHUE KaJIbKYIISITOPA;

* HCIIOJIb30BaTh MOHATHS M YMEHMS, CBSA3aHHBIC C NPONOPLHUOHAIBHOCTBIO BEIMYMH, MPOLEH-
TaMH, B XOJE PEIICHHd MaTeMaTH4eCKHX3algad M 3aJad4 M3 CMEXKHBIX IPEIMETOB, BBINOJIHATH
HECJIOKHBIC IPAKTUYECKUE PACYETBHI.

BEIIYCKHUK HOTYYUT BO3MOIKHOCTb:
¢ [IO3BHAKOMUTHCH C ITO3UMIIMOHHBIMH CUCTEMAMH CUUCIICHUS C OCHOBAaHHUAMU, OTJINYHBIMU OT 10,
® er'IY6I/ITI> " Pa3BUTH NPCACTABJICHNA O HATYPAJIbHBIX YHUCIaX U CBOMCTBAax JCIINMOCTH,
¢ HAYYHUTbCA HCIIOJIb30BATh HpI/IéMBI, PAIHOHAJIM3UPYOIIUE BbIYHCIICHUA, HpI/IO6peCTI/I pu-
BBIYKY KOHTPOJIMPOBATh BEIYUCIICHUS, BBI6I/Ipa${ HO,Z[XOI[SIH_[I/II\/’I A CUTyalluu CI10co0.

JlelicTBUTEIbLHBIE YK CIA

BBITYCKHUK HAY4UTCSI:

* KCIIOJIb30BATh HAYAIbHBIC MIPECTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YHCEI;

* OIICPUPOBATh MOHATHUEM KBAJIPATHOTO KOPHS, IIPUMEHSTh €r0 B BEIUHUCIICHHUSX.
BBINYCKHUK MOJTYYUT BO3MOKHOCTD:

* pPa3BUTH MPEACTABICHUE O YMCIIC M YUCIOBBIX CUCTEMAaX OT HATYPaJbHBIX JIO JCHCTBUTEIbHBIX
YHCET; O POJIU BHIYUCIICHUHN B MPAKTHKE,

* pa3BUTh U YIIyOUTh 3HAHUS O JACCATUYHON 3aIHUCH JACUCTBUTEIBHBIX YUCell (IEPUOTUICCKUE U
HEenepuoMIecKue qpoou).

HN3mepenusi, npulInKeHNsI, OLEHKH

BbINYCKHUK MOJTYYUT BO3MOKHOCTh HAYYUThHCS: BHIMYCKHUK HAYYUTCS:

* CIOJIb30BaTh B XOJIE PELICHHUS 3aJau 3JIEMEHTAapHbIE NPEACTaBICHUs, CBI3aHHbIE C MPUOIIHU-
KEHHBIMU 3HAYECHUSIMU BEJIMYMH.

BbINYCKHUK MOTYYUT BO3MOKHOCTD:

* IOHATh, YTO YHCIIOBBIC JJAHHbIE, KOTOPBIE HCIIOJIB3YIOTCS ISl XapaKTEPUCTUKU OOBEKTOB OKPY-
KAIOIEr0 MHpa, SBJSIOTCS NPEUMYIIECTBEHHO NPUOMMKEHHBIMU, YTO TO 3aIHCH HPUOIMKEHHBIX
3HA4YeHUH, coJepkKalmxcsi B HH(OPMAIMOHHBIX HCTOYHHMKAX, MOXHO CYIUTh O IOTPEUIHOCTH
NPUOIINKEHHUS,




¢ IIOHATH, YTO IMOrPCITHOCTL PEC3yJIibTaTa BBIYHCIICHUI JOJDKHa OBITH cousmMepumMma C MnorpeurHo-
CTBhIO UCXOJHBIX JaHHBIX.

Aﬂreﬁpanqecmle BbIPAKCHUSA

BI)IHVCKHI/IK HAay4YHuTCA:

* OIICPUPOBATh MOHATUSAMHU «TOXKIECTBOY», «TOXIECTBEHHOE IMPEOOpa30BaHMEy», pellaTh 3a1auu,
cozepxkaiue OyKBeHHBIC JaHHBIC; padoTaTh ¢ (OPMYITaMU;

¢ BBIIIOJIHATH HpeO6pa30BaHI/I$I BI)Ipa)KeHI/If/'I, CoJCpKaAIIMX CTCIICHU C LCJIBbIMH IIOKA3aTCIIAMU U
KBaJ(paTHbIE KOPHH;

¢ BBIIIOJIHATH TOXKIACCTBCHHBIC Hpeo6pa303aHI/151 panrOHAJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI
NEeMCTBUIM HaJl MHOTOWIEHAMH U aJlreOpandeckuMHU Jpo0siMu;

® BBINIOJIHATD PA3JIOKCHUEC MHOT'OYJICHOB HA MHOKUTCIIN.
BBIHVCKHI/IK TOJYYHUT BO3MOXHOCTh HAYYUTHCA:

* BBITIOJIHATH MHOTOIIIArOBBIE MPEe0Opa3oBaHUsl PAIIMOHAIBHBIX BBIPAKEHUN, MPUMEHSS HIHPO-
KMl Habop cioco00B U MPUEMOB;

* IPUMEHSATh TOXKJECTBEHHbIE MPEe0oOpa3oBaHus Ul pElIeHMs 3a7ad U3 Pa3JIMYHBIX Pa3/eoB
Kypca (Hampumep, JUIsi HaX0XKICHUsI HanOO0IbIIIEr0/HAauMEHBIIIETO 3HAYEHUST BRIPAKCHHS ).

YpaBHeHust

BBITyCKHHUK HAYIUTCS:

* pelrath OCHOBHBIC BHJIBI PAIIOHAIBHBIX yYpaBHEHUH C OJHOW MMEPEMEHHOW, CHCTEMBI JBYX
YpaBHEHHH C ABYMsI IEPEMEHHBIMU;

* MIOHUMATh YpaBHEHHE KaK BOKHEHIIYI0O MAaTEMAaTUYECKYIO MOJIENb Ul ONMUCAHUS M M3YUCHUS
pa3HOOOpa3HBIX PeaTbHBIX CUTYAIUH, PEIIaTh TEKCTOBBIC 331a4H aIreOpandecKuM METOI0M;

* IPUMEHSATH TpadUUECKUe MPEICTABICHUS UTS UCCICIOBAHHS YPaBHEHHH, HCCIIeIOBAHMS U pe-
IIICHUSI CUCTEM YPaBHEHH C ABYMsI IEPEeMEHHBIMHU.

BEINTYCKHUK MOTYYUT BO3MOKHOCTD:

* OBJIAJICTh CHEIHMAIBHBIMHU MPUEMAaMHU PEIICHUS YPAaBHEHUH M CHCTEM YpaBHEHUH; YBEPCHHO
NPUMEHSATH ammapaTr ypaBHEHWH Uil pelleHUs Pa3HOOOpa3HbIX 3a/lad M3 MaTeMAaTHUKH, CMEKHBIX
MPEMETOB, IPAKTHKH;

* IPUMEHSATH rpaduyecKkre MpeACTaBICHUS JIJIsl UCCIIC0OBaHUSl YPAaBHEHHI, CHCTEM ypaBHECHUH,
cojiepaniux OykBeHHbIEC KOA(DPHUITUEHTHI.

HepaBencrBa

BeinyckHUK HayduTCs:

* IOHUMATh U MPUMEHATh TEPMHHOJIOTHIO U CUMBOJIMKY, CBS3aHHBIC C OTHOIIEHHUEM HEPaBEH-
CTBa, CBOMCTBA YHCIIOBBIX HEPABCHCTB;

* penrath JMHEHHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CHUCTEMBI; pelIaTh KBaJIpaTHbIC
HEpaBEHCTBA C ONOPOil Ha rpadueCcKre MPEICTaBICHUS;

* IPUMEHSATH aImapaT HEPaBeHCTB JJIs PEIICHUs 3a/1a4 U3 Pa3InYHbIX Pa3JiesioB Kypca.

* pa3HOOOpa3HBIM NpUEMaM J0Ka3aTelbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHATH ammapar Hepa-
BEHCTB Il pelIeHHUs pa3HOOOpa3HbIX MaTeMaTHUYECKUX 3a/ad M 337a4 U3 CMEXKHBIX MPEIMETOB,
MIPaKTHKH;

* IPUMEHSATH TpapuuecKre MpeICTaBICHUs A UCCIIEJOBAHNS HEPABEHCTB, CUCTEM HEPABEHCTB,
coJiepKalux OyKBeHHbIE KOI(D(OUITUEHTHI.

OcHoBHbIe OHATHSA. UHCI0BbIC QYHKIHH

BBINYCKHUK HAYYUTCS:
* MIOHUMAaTh U HUCIOJIb30BaTh (DYHKIIMOHAJIbHBIC TIOHATHS U S3bIK (TEPMHHBI, CHMBOJHUYCCKUEC
0003HaYeHHS);




* CTPOUTH I'paUKU >IEMEHTApHBIX (DYHKIIHIA; UCCIIEAOBATh CBOMCTBA YHMCIOBBIX (DYHKIMH Ha
OCHOBE M3YUCHHsI IOBEICHUS HX IPa(uKoB;

* MOHUMATh (PYHKIMIO KaK Ba)KHEHIIYI0 MaTEMAaTUYECKYIO0 MOJIENb JJIsi OMUCAHUS MPOLECCOB U
SBJICHUH OKPY)KAIOIIETO0 MUPA, IPUMEHSTh (DYHKIMOHAIBHBINA S3bIK JUISI ONMCAHUS M UCCIICIOBAHUS
3aBHCUMOCTEH MeX1y (PM3NIECKUMHU BETMUYMHAMU.

BbINTYCKHHK IOJIYYUT BO3MOKHOCTb HAYYUTHCS:

* IPOBOJINTH MCCIIEIOBAHNUS, CBSI3aHHBIE C U3yYCHUEM CBOMCTB (DYHKIUI, B TOM YHUCIIE C UCHOJIb-
30BaHMEM KOMIBIOTEPA; Ha OCHOBE T'pa)MKOB H3YYCHHBIX (YHKIUH CTPOUTH OoJiee CIOXKHBIC
rpaduky (KyCOYHO-3aJaHHbIE, C «BBIKOJIOTHIMIY TOYKAMH U T. 11.);

* HCTIIOJIH30BaTh (PYHKIIMOHAIBHBIC TPEICTABICHUS U CBOMCTBA (PYHKIMIA ISl peLIeHHUs] MaTeMa-
TUYECKHUX 33]1a4 U3 Pa3IM4YHbIX Pa3JeiIOB Kypca.

YucaoBble MOCTIET0BATEILHOCTH

BhInycKHMK HAYUUTCSL:

* IOHUMAaTh U UCHOJIb30BaTh SA3bIK MOCIEA0BATEIbHOCTEN (TEPMUHBI, CUMBOJINYECKHE 0003HaYe-
HUSA);

* IpUMEHATh (OPMYJIbl, CBS3aHHbIE C apU(METHUECKOH U TeOMETPUYECKOW Mporpeccuend, u
anmapart, cOpMHUPOBAHHBIN IPU U3YYEHUU IPYTUX pa3AesioB Kypca, K PEelIeHUI0 33/1a4, B TOM YHCIe
C KOHTEKCTOM W3 pEaJbHOM KU3HU.

BbINyCKHUK TOJYYUT BO3MOYKHOCTb HAyUUThCS:

* pemiatbh KOMOMHUPOBAHHbBIE 3a/1a4M C IPUMEHEHHEM (POPMYII N-TO WiEHa U CyMMBI MEPBbIX N
YJICHOB apu(hMETHUECKONW ¥ TEOMETPUUECKON TTPOTPECCUH, TPUMEHSSI TIPH 3TOM anmapar ypaBHCHHM
U HEPABCHCTB;

* IOHUMaTh apU(PMETHUECKYI0O U T€OMETPUUYECKYIO MPOrpeccHi0 Kak (PYHKIUH HaTypaJlbHOTO
apryMeHTa; CBSI3bIBaTh apU(PMETHUECKYIO IPOTPECCUIO C JIMHEHHBIM POCTOM, T€OMETPUUECKYIO — C
HKCHOHECHIIMAIBLHBIM POCTOM.

OnucarejbHas CTATHCTHKA

BEINYCKHUK HAYYUTCS HMCIIOIL30BaTh HpOCTCfII.HPI@ CIIOCOOBI MMPpEACTABJICHUA U aHAJIM3a CTaTUCTHUYC-
CKHUX JAaHHBIX.

BBINYCKHUK TIOJYYHT BO3MOKHOCTH HpI/IO6peCTI/I HCpBOHa‘IaJ'IBHHﬁ OIIBIT OpraHu3alun c60pa
JaHHBIX IIPpU IIPOBCIACHUHN OIIpOCa O6H.[€CTB€HHOFO MHCHUSA, OCYHICCTBJIATh X aHAIN3, IIPECACTABIIATH
PE3YIbTATEI OIIPOCa B BUJEC Ta6J'II/II_IBI, JuarpaMmabl.

Cay4aiinble COOBITHSI M BEPOSTHOCTH

BBINYCKHUK HAYIUTCS HAXOIUTh OTHOCHUTCIIBHYIO YaCTOTY U BEPOATHOCTDH cnyqaﬁHoro COOBITHS.

BBINYCKHUK HOJYYUT BO3MOKHOCTH HpI/IO6peCTI/I OIIBIT IMPOBCACHUA CﬂyqaﬁHBIX OKCIICPUMCHTOB, B
TOM HHUCJIC C [IOMOIIBIO KOMIIBIOTCPHOI'O MOACIIMPOBAHUA, MHTCPIPCTALIUN UX PE3YIIBTATOB.

KomoOunnaropuka

BeInycKHUK Hay4yuTcs pelmath KOMOMHATOPHBIE 3a7auyd Ha HAXOXKJICHHE 4YHcla OOBEKTOB WITU
KOMOMHAIIHIA.

BBINYCKHUK TMOAYYUT BO3MOXKHOCTh HAyYUTHCS HEKOTOPHIM CIEIUAIBHBIM MpHEMaM peIIeHUs
KOMOMHATOPHBIX 3a/1a4.

Harasanas reomerpus

BhINYCKHUK HAYYHUTCS:




* pacro3HaBaTh Ha 4YEPTEKaX, PUCYHKAX, MOJCIAX M B OKpPYXKAIOIIEM MHpE IJIOCKHE U
MIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPHI;

* pacrmo3HaBaTh Pa3BEPTKH KyOa, MPSIMOYrOJLHOTO Mapasuiesenuiea, MPaBUIbHOW MUPaMUIbI,
MUJIIMHAPA 1 KOHYCAa;

* CTPOUTDH Pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO HapalIeICIIUIICA;

* OIPEACTATH MO JIMHEHHBIM pa3MepaM pa3BEPTKH (HUTYPHI JTMHEHHBIE pa3Mepbl caMoil (UTYpEI
1 Hao00poT;

* BBIYUCIIATH 00BEM MIPSIMOYTOJILHOTO Mapaslie/IeUIIe 1a.
BI)IHVCKHI/IK IIOJIVYUT BO3MOXHOCTB.

* HAYYUTHCS BBIYUCIATH OOBEMBI MPOCTPAHCTBEHHBIX T€OMETPHUYECKHX (HUTYp, COCTABICHHBIX
U3 MPSIMOYTOJIBHBIX TapaljIeICITUIIC/IOB;

* YTJ1yOUTh ¥ Pa3BUTh MIPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTypax;

®* HAYYUTHCA MPUMCHATD MOHATUC paBBépTKI/I JJIs1 BBITIOJTHCHUSA MMPAKTHYCCKUX paC‘-IéTOB.

I'eomeTrpuueckue purypsoi

BEITYCKHUK HAYYUTCS:

* MTOJTb30BATHCS S3BIKOM T€OMETPHUH JIJIsl OMMCAHUS TIPEAMETOB OKPY)KAIOIIETO MHUpa M UX B3aUM-
HOTO PAcCIOJIOKECHHS,;

* pacro3HaBaTh M H300pakaTh HA YepPTEKaxX U PUCYHKAX reoMeTpuieckne GUrypsl U ux KoH)pu-
rypaiuu;

* HAXO/IUTh 3HAYCHHS JIJTMH JITHEWHBIX AJIEMEHTOB (PUTYp M MX OTHOUICHHS, I'PaTyCHYIO MEpy
yraoB oT 0° mo 180°, mpumeHsisi omnpeneieHHs, CBONCTBAa M NpU3HAKU GUTYp U HX DJIEMEHTOB,
oTHomeHus puryp (paBeHCTBO, OI00ME, CHMMETPHH, IIOBOPOT, APAILIETHHBIN MEPEHOC);

* ONEPUPOBATH C HAYATbHBIMU MOHITHSIMA TPUTOHOMETPUH U BBIMOJIHSITH dJIEMEHTapHbIE OTepa-
MU HaJ PyHKIUSMU YIIIOB;

* pemiath 3a/a4M Ha J0Ka3aTeabCTBO, OMHUPAsACh HA M3YUYEHHbIE CBOMCTBA (UTYp U OTHOLIECHUMN
MEXAYy HUMH U IPUMEHSISI U3yUeHHbIE METO/IbI J0KAa3aTeNIbCTB;

* pelraTh HECJIOXKHBIC 3a7a4d Ha MOCTPOCHHE, MIPUMEHSSI OCHOBHBIC aJIT'OPUTMbI ITOCTPOCHHS C
ITOMOIIBIO ITUPKYJISL M JIMHEHKH;

* pelraTh MPOCTEHINHNE TUTAHUMETPHYCCKHE 33JIa4H B IPOCTPAHCTBE.
BBINYCKHHK ITOJIYYUT BO3MOKHOCTD.

* OBJIQJICTh METOJIaMH PEILCHHUs 3aa4 Ha BBIYMCICHHS U JIOKAa3aTeJbCTBA: METOJAOM OT IPOTHB-
HOT'0, METOJIOM TOI00Hs, METOJIOM Tlepebopa BAPHAHTOB U METOJIOM I'€OMETPHUYECKUX MECT TOUCK;

* MPUOOPECTH ONBIT IPUMEHEHHUS aIreOpandecKoro ¥ TPUrOHOMETPUYECKOTO arapara U uieH
JBHIKCHHMS IIPU PEIICHUH I'COMETPHYCCKUX 3a/1a4;

* OBJIAJICTh TPAJAUIMOHHOW CXEMOW PEIICHUs 3a/1a4 Ha TIOCTPOCHUE C TIOMOIIBIO IIUPKYJISI U JIH-
HEHKH:aHaIU3, IOCTPOCHHUE, JI0KA3aTeIbCTBO U UCCIICAOBAHME,

* HAYYUTHCS peIIaTh 3aJaydl Ha MOCTPOCHHEMETOJIOMICOMETPHYECKOTOMECTATOYeK M METO-
JOMIIOJ00M;

* IPHOOPECTH  OMBIT HUCCICAOBAHMS CBOWCTB IUIAHUMETPHUYECKUX (GUTYp C  IMOMOIIBIO
KOMITBIOTEPHBIX MPOTPaMM;

* IPUOOPECTH OMBIT BHINIOJHEHUS MPOEKTOB Mo TeMaM «['eoMerpuueckue mpeoOpazoBaHus HA
miockoctu», «IlocTpoeHue oTpe3KoB Mo GopmMyne».

I/I3Mepeﬂne TreOMETPUICCKHUX BECJIUINH

BhINYCKHUK HAYYNUTCS:
* ICIIOJIB30BaTh CBOICTBA HU3MCPCHUA [JIMH, mwiomaaen u YIJIOB IIpyu PCHICHUH 3a1a4 Ha
HaxOXKXJACHUC JUIMHBI OTPC3Ka, MJIMHBI OKPYKHOCTH, MJIMHBI AYTH OKPYKHOCTH, T paILYCHOﬁ MCPbI

yra;




* BBIYUCIIATh IUIOLIAAM TPEYroJIbHUKOB, MPSAMOYTOJIbHUKOB, IApajuleorpaMMOB, Tpamnelui,
KpPYroB U CEKTOPOB;

* BBIYUCIIATD JUIMHY OKPYXHOCTH, JUIMHY JYT'H OKPY>KHOCTH;

* BEIYMCIIATD JJIMHBI JJMHEHHBIX 3JIEMEHTOB (PUTYp W MX YIJIbI, HCHOIB3Ys (OPMYJIBI JTHHBI OK-
PYKHOCTH U JJIUHBI IyT'H OKPY>KHOCTH, (POPMYIIBI IIJIoIanei gpuryp;

* pemaTh 3aJa4d Ha JI0KAa3aTeIbCTBO C MCIOJIB30BAHUEM (POPMYI UTMHBI OKPYKHOCTU H JITTHHBI
IYTH OKPY>KHOCTH, (OPMYII TUIOIanen Gpuryp;

* pemiath NPAKTUYECKHUE 3aJaud, CBSI3aHHBIE C HAXOXICHUEM TI'€OMETPUYECKUX BEJIUYHMH
(Mcnonb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUUECKHUE CPE/ICTBA).
BbINyCKHHMK HOJYYUT BO3MOYKHOCTb HAYYUTHCS:

* BEIYMCIATh IUIOIAAN (UTYp, COCTAaBICHHBIX M3 JABYX WM 0oJjiee TMPSMOYrOJbHHKOB,
napajiesIorpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

* BBIYUCIIATh IUJIOLIaJM MHOTOYIOJBHUKOB, MCIIOJIb3ysSd OTHOILIEHUS PaBHOBEIMKOCTH M
PaBHOCOCTaBICHHOCTH;

* IPUMEHSATH aNreOpanvdeckuii ¥ TPUrOHOMETPUUECKUH anmapar U WJeu JBUKEHUS MpH pele-
HUU 3a]]a4 Ha BBIUYUCIJICHUE TUIOIIAIell MHOTOYTOJIbHUKOB.

Koopaunartsi

BhInycKHUK HAYIUTCS:

* BBIYUCIIATD JUIMHY OTpe3Ka MO KOOpJAWHATaM €ro KOHLIOB; BBIUUCIATH KOOPIMUHATHI CEPEANHbI
OTpe3Ka;

* HCII0JIb30BaTh KOOPIAUHATHBINA METO A1l U3yYEHUS CBOMCTB MPSIMBIX U OKPYKHOCTEH.
BbINyCKHUKIOJTYYUTBO3MOXKHOCTD:

* OBJIAJIETh KOOPAMHATHBIM METOJIOM PEIICHMS 3a]1a4 Ha BBIUYMCIICHUS U JOKAa3aTeIbCTBA;

* IPUOOPECTHU OMBIT UCIOIH30BAHMS KOMITBIOTEPHBIX MPOTPaMM JUIsl aHAJIN3a YaCTHBIX CIydacB
B3aMMHOTI'0 PaCIOJIOKEHUS OKPYKHOCTEN U MPSIMBIX;

* IpUOOPECTH OMBIT BHIMOJIHEHUS MPOEKTOB Ha TeMy «IIprMeHeHre KOOpANHATHOTO METOAa MPU
pelIeHUN 3a/1a4 Ha BBIUMCIICHUS U JOKA3aTeIbCTBaY.

BekTopsbl

BreINyCKHUK HAYYHATCS:

¢ OII€PUPOBATh C BEKTOPAMH: HAXOJUTh CYMMY U pa3HOCTh JIBYX BEKTOPOB, 3aaHHBIX I'COMETPU-
YCCKHU, HAXOONUTH BEKTOP, paBHBIﬁ IMPOU3BCACHUIO 3aJaHHOT'O BEKTOpPA HA YHUCJIO,

¢ HaXO4UuTh IJId BCKTOPOB, 3aJdHHBIX KOOpAWHATAMU: HJIMHY BCEKTOP4, KOOPAWUHATBI CYMMbI U
Pa3sHOCTH ABYX U Ooee BCKTOPOB, KOOPAHWHATHI ITPOU3BCACHUA BCKTOpa Ha 4YHCJIO, IIPUMCHSAA IIPpU
H606XOI[I/IMOCTI/I CO‘ICT&TCHBHBIﬁ, HepeMeCTI/ITeHLHHﬁ u pacnpeﬂenHTeanmﬁ 3aKOHBI,

¢ BBIYUCIEITE CKAJIPHOC IPOU3BCACHUE BCKTOPOB, HAXOIUTH YroJl MEKAY BCKTOpPAMHU,
YCTaHABJIMBATb NCPICHAUKYIIIPHOCTD ITPAMBIX.
BBINYyCKHUKIOJIYIUTBO3MOYKHOCTD.

* OBJIQJICTh BEKTOPHBIM METOJOM JJIs1 PCIICHUA 3a/1a4 Ha BBIYMCIICHHUSA U IOKA3aTCIIbCTBA,

° HpI/IO6peCTI/I OIIBIT BBITIOJIHCHUSA ITPOCKTOB HA TEMY IIPUMCEHCHUEC BEKTOPHOTO METOJa IIpU pe-
MICHHUH 3a4a4 Ha BBIYUMCICHUA U JOKa3aTCIILCTBA».

Copep>kaHne 0CHOBHOro obuero obpasoBaHuna nNo yyebHoOMy npeamety

APUOMETUKA

HarypanbHble uncia.



Hatypanbnsbiii psin. Jecsatuunas cucteMa cuncieHus. ApupMeTniecKue 1eHCcTBUS ¢ HATypaJbHBIMH YMCIaMU.
CaolicTBa apu()METHYSCKUX JICHCTBUM.

CreneHb ¢ HATYpalIbHBIM MIOKA3aTENEM.

UucnoBble BhIpaXECHHsI, 3HAYCHUE YMCIOBOTO BbIpa)keHHA. [lOpsSHOK NEHCTBHII B YHCIIOBBIX BBIPAKCHUSX,
UCTIOJIb30BaHKEe CKOOOK. PelieHne TeKCTOBBIX 3a/1a4 apu()METHIECKUMH CIIOCO0aMH.

Henutenn u kxpatHele. CBoiicTBa M mpu3Haku aenuMocTH. IIpocteie M cocraBHble uuncna. PaznoxeHue
HATYpPaJbHOTO YMCIIa Ha MTPOCThIC MHOKUTENH. JleleHne ¢ 0OCTaTKOM.

Apobu.

OO6bikHOBEHHBIE ApoOH. OCHOBHOE CBOMCTBO Ipobu. CpaBHEHHE OOBIKHOBEHHBIX ApPOOeH. ApudmeTnueckue
JEeUCTBHSI ¢ OOBIKHOBEHHBIMH Jpo0siMu. HaxoxaeHne 4acTy oT HEeNoro U 1eyioro Mo ero 4acTy.

Hecstruunbie npodu. CpaBHEHHE AeCATHYHBIX Ipobeil. ApudmMernueckue ASHCTBHSI ¢ JECATUYHBIMU APOOSIMHU.
[IpencraBienue necATHUHON qPOOU B BUJIC OOBIKHOBEHHOM IPOOU U OOBIKHOBEHHOM B BHUJIC IECATHYHOM.
[poreHTHI; HAXOXKJICHWE TMPOIEHTOB OT BEMYMHBI M BEIMYMHBI 10 ee MporeHTaM. OTHOIIIEHHE; BhIpaKEHNE
OTHOIICHUS B MpoIleHTax. [Iponopius; OCHOBHOE CBOMCTBO MPOMOPITUH.

Pemrenne TeKcTOBBIX 3aj1au apruMETHUECKUMH CIIOCOOaMHU.

PanuonagbHbIe YuCaa.

[NonoxkurensHble W OTpUIATENBHBIE YHCIA, MOIYIh 4YHciIa. MHOXKECTBO WENbIX 4YHCEl MHOXECTBO
palMOHAJIBHBIX YHCEIT; pallHOHaIbHOE YUCIIO KaK OTHOIIEHUE m/n, TIE M — TeJoe YHCII0, H— HaTypajlbHOE
yrcio. CpaBHEHHE pAaIMOHAJBHBIX 4YHCceNl. ApU(pMETHYECKHEe JEHCTBHS C pallMOHAJbHBIMUA YHCIIAMH.
CpoiicTBa aprdmeTrueckux JaeicTBuil. CTEeHb C IEeNbIM [TOKa3aTeleM.

JeiicTBUTEJbHBIE YHCIA.

KBagpatsblii kopeHb u3 uucna. Kopenp Tperbell creneHu.

[Monstre 00 wWppalnKMOHAILHOM uYHCIE. MppalroHaILHOCTE 4YHCIa \/i A HECOM3MEPHUMOCTH CTOPOHBI U
AraroHaii KBaJpaTta. HCCHTI/IT-IHI)Ie HpI/I6HI/I)KeHI/I$[ HUppanvoOHAJIBHBIX YHUCEIL.

MHO0XeCTBO )ICfICTBI/ITCHLHLIX qucell, MNpeacTaBJICHUC ZICf/iCTBI/ITCHBHBIX YuCceil B BHIEC OECKOHEYHBIX
JEeCATHYHBIX poOei. CpaBHEHHE ACHCTBUTENBHBIX YHCEI.

Koopnnnatnas npsimast. Mi300pakeHue 9ucen TOYKaMA KOOPIMHATHON TpsiMoi. UHCIOBBIE TIPOMEKYTKH.
H3mepenusi, npudIn:KeHns, OLEHKH.

Pasmepbl 00BEKTOB OKpyXkaromero Mupa (OT DSJIEMEHTApHBIX 4YacTuIll JO BceleHHOH), JTUTENbHOCTD
MIPOIIECCOB B OKpy’KaromeM Mupe. Beigenenne MuoxuTenst crerneHu 10 B 3amucy ducoa.

[MpubnmkeHHOE 3HAYCHUE BEIMYMHBI, TOYHOCTh NpUONIKeHUs. OKpyriieHHe HaTypajdbHBIX 4YHCElT |
JIecATUYIHBIX pobei. IIprukumka u orieHKa pe3yabTaTOB BRIYHCICHHN.

ANTEBPA

AsredpanvecKue BbIPaKeHHUsI.

BykBenHble BbIpaKeHHUs! (BBIpQKEHHs C IEepeMEeHHbIMM). YucioBoe 3HayeHHE OYKBEHHOI'O BBIPAKECHUS.
Homyctumele 3HaueHus nepeMeHHsbIX. [TonctanoBka

BBIDOKEHHIA BMECTO TIepeMeHHBIX. lIpeoOpa3zoBanHme OyKBEHHBIX BBIPQKEHHH Ha OCHOBE CBOWCTB
apudmerndecknx neiicTeuil. PaBeHCTBO OyKBEHHBIX BEIpakeHHiA. T0xXIecTBO.

Crenenp ¢ HaTypaJdbHBIM IOKa3aTeneM M ee cBoMcTBa. OQHOUWIEHBl WU MHOro4iaeHsl. CTEleHb MHOTOUIEHA.
CrnoxxeHue, BBIYUTAHUE, YMHOXKEHHE MHOTOWICHOB. POPMYIIBl COKPAIIEHHOTO YMHOXEHHUS: KBaJpaT CyMMbI U
kBangpar pasHoctd. Popmyna pasHocTH kBazpaToB. lIpeoOpazoBaHMe IEOro BBIPAXKEHHS B MHOTOUJICH.
Paznoxenue MHOrO4JI€HOB Ha MHOXHUTEIM. MHOrowieHol ¢ OnHOM mnepemeHHoM. KopeHbp MHOrowieHa.
KBanpaTHblil TpexwiieH; pa3iokeHre KBapaTHOTO TpeXwieHa HA MHOKUTENH.

Anrebpandeckast Apoob. OCHOBHOE CBOWCTBO anredpanveckoi npobu. CrokeHue, BEIYUTAHUE, YMHOXKEHUE,
neneHue anredpanyeckux apodeil. CTeneHs C LeNbIM [I0Ka3aTeNleM U €€ CBOHCTBA.

ParmonansHble BIpakeHHsI U X 1peoOpa3oBaHus. Jloka3aTeabCTBO TOKIECTB.

KsanpaTtaeie kopau. CBolicTBa apupMeTHUECKUX KBAJAPATHBIX KOPHEH U MX NPUMEHEHHE K NPeoOpa30oBaHUI0
YHCJIOBBIX BBIPAXKECHUI U BBIYHCICHUSIM.

YpaBHeHus.

VYpaBHeHue c¢ oxHoil mepemeHHON. KopeHb ypaBHeHusa. CBOMCTBa UYHMCIIOBBIX paBEHCTB. PaBHOCHIBHOCTH
ypaBHEHUI.

Jluneiinoe ypaBHenue. KBagpaTHoe ypaBHeHue: GpopMyna KOpHel KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHu#, CBOOAIIMXCS K JIMHEWHBIM M KBaJpaTHBIM. [IprMephl pemieHus ypaBHEHU TpeTbel H
YeTBepTOl cTeneHu. Penenne 1poOHO-pallnOHAIBHBIX YpPaBHEHUH.



YpaBHeHUE C AByMsl IEpEMEHHbIMU. JIMHEWHOE ypaBHEHHME C JBYMsl IIE€PEMEHHBIMHU, IIPUMEPHI PEILEHUS
YPaBHEHUH B LIEIIbIX YUCIAX.

Cucrema ypaBHEHUH C AByMS nepeMeHHbIMU. PaBHOCHIBHOCTE cucTeM. CHCTEMBI IBYX JIMHEHHBIX YpaBHEHUI
C JABYMs IIEpEMEHHBIMH; PEIIEHUE MOJACTAHOBKOM U CIIOKEHHEM. [IpuMepbl pelIeHHs] CUCTEM HENMHEWHBIX
YPaBHEHU C IBYMs IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a7a4 aNreOpandecKuM CriocoOOM.

JekapToBBl KOOpAWHATHI Ha TUIOCKOCTU. ['paduueckas MHTEpHpeTanusl ypaBHEHUS ¢ JBYMS IEpPEMEHHBIMHU.
I'padux nuHEHHOTO ypaBHEHUSI C JABYMsI TEPEMEHHBIMHU; YIJOBOW KOI()(UIHMEHT MpsIMOii; YCIOBHE
napajuienbHOCTH NPSAMBIX. ['paduky mpocTeHMX HENWHEHHBIX ypaBHEHHH: mapabona, runep0oia, OKpyX-
HoCTbh. ['paduueckas uHTEpIIpeTalysi CUCTEM ypaBHEHUH C ABYMSI IepEMEHHBIMU.

Hepagencraa.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NTepeMEHHONW. PaBHOCUIIBHOCTD HEPABEHCTB.
Jlunelinble HEpaBEHCTBA C OIHOM nepeMeHHoN. KBapaTrHbie HepaBeHCTBA. CHCTEMbI HEPaBEHCTB C OJJHON
[IEPEMEHHOM.

®YHKLMMN
OcHoOBHbBIE TOHATHS.
3aBucuMocTH MeXQy BeinnmunHamu. [loHstne ¢yHkumu. OOJacTh OIpeAencHUss U MHOXKECTBO 3HAYEHHI
¢ynkuuu. CriocoOsl 3aganus pyHkun. ['paduk ¢pynkiuu. CBoiicTBa GyHKIMIA, NX OTOOpaKeHHEe Ha rpaduKe.
[Tpumeps! rpadMKOB 3aBUCUMOCTEH, OTPAKAIOIINX PEATbHBIE MPOIIECCHI.
YucaoBble QyHKUNH.
OyHKIHMH, OMUCHIBAIONINE MPSIMYIO U 00paTHYIO MPONOPIHOHATILHBIE 3aBUCHMOCTH, MX Ipa)UKU U CBOWMCTBA.
Jluneitnas ¢yHknus, ee rpaduk U cpoiicrBa. KBaapatnunas ¢ynkiwms, ee rpaduk, cBoiictBa. CrerneHHbIC
(YHKIIMY ¢ HATYpaJILHBIMU MTOKa3aTesiMu 2 u 3, ux rpaduku u coictea. ['paduku Q)yHKuHﬁy:\/ X,
y=Ix]
YucsioBbIe OCAEA0BATEIBHOCTH.
[ToHsiTHE YHCIIOBOW IOCIIEMIOBATEIBHOCTH. 3agaHUE IOCIEAOBATEILHOCTH PEKYpPEHTHOW (GOpMYyNIoH W
(hopmyoii n-ro dieHa.
Apudmernyeckass W reoMerpuueckas mporpeccuu. @Dopmynbl  N-TO  uieHa apuMeTHUeCKOH U
TEOMETPUICCKOM TIPOTpecCHii, CyMMBI TEpBBEIX NwieHOB. M300pa’keHWe YICHOB apupMeTHdeckold W
FeOMETPUYECKON MPOTPECCU TOUKAMHU KOOPJIWHATHOMW IJIOCKOCTU. JIMHEWHBIA U SKCIOHEHI[MAIbHBIA POCT.
Cio’xHBIE TIPOICHTHI.

BEPOATHOCTb N CTATUCTUKA

OnucarenbHasA CTATHCTHKA.

[IpencraBnenue maHHBIX B BUAE TaOmwil, Auarpamm, rpadukos. CrydaitHas n3MeHIHBOCTh. CTaTHCTUYECKHE
XapakTepUCTUKU HaOopa MAaHHBIX: cpeaHee apudMeThdyeckoe, MeAuaHa, HauOoNblIee W HaUMEHbIIee
3Ha4eHus, pasmax. [IpeacraBienne o BBIOOPOUHOM HCCIEIOBAHUML.

Cayuaiinble cOOBITHSI M BEPOATHOCTD.

[lonaTre o ciyd9allHOM ONBITE W CIy4aifHOM coObITHH. Yactora cimydaifHoro coObITHs. CTaTHCTUYECKHUN
MOJXOJ! K MOHSATHIO BEPOSITHOCTU. BEpoATHOCTH MPOTHBOMOIOKHBIX COOBITHH. JloCTOBEpHBIE 1 HEBO3MOXKHBIE
coObITHs. PaBHOBO3MOXKHOCTE COOBITHH. Kitaccudeckoe onpeeneHne BepOSTHOCTH.

Kom6unaropuka.

Pemenne xoMOnHaTOpHBIX 3ama4 nepebopoM BapuaHToB. KomOumHaTtopHOEe mpaBuio ymHO)XeHus. [lepecra-
HOBKH M (paKTOpHAaI.

FEOMETPUA
Harasignas reomerpust
Harnsnnele npeactaBieHus o ¢urypax Ha IUIOCKOCTH: HpsMasi, OTPE3OK, Jyd, YIoJ, JOMaHas, MHO-
TOYTOJIbHUK, OKPY)KHOCTb, KpYI. YeTbIpeXyroJbHHK, NpPSIMOYIOJIBHUK, KBajapaT. TpeyroibHUK, BHUMBI



TpEeyroabHUKOB. [IpaBUibHBIE MHOTOYTONBHHUKH. M300pakeHne reomerpuueckux ¢uryp. Bsammuoe
pacHoioKeHHe ABYX MPAMBIX, IBYX OKPYXKHOCTEH, MPAMON U OKPYKHOCTH.

JnuHa orpeska, jomaHou. Ilepumerp MHoroyronpHuKa. EnuHuIBEl n3MepeHus AnuHbL 3MepeHue IMHBL
OTpe3Ka, IOCTPOEHNUE OTpe3Ka 3aJaHHON JJTUHBI.

Buner yrios. I'panycHas mepa yrina. 3MepeHue u mocTpoeHue yIrioB ¢ IOMOIIbI0 TPAHCIOPTHPA.

[Monstre miomanu QUIyphl; CAWHUIBI W3MEPEHUs IUIonianu. I[lmomane NnpsMOYrodbHHUKAa Y IUIOMIAIb
kBajzpata. [IpubmkeHHoe n3Mepenne oniaei Guryp Ha kinerdaroir Oymare. PaBHOBenmuKue QUTypHI.
Harnsaneie nmpeacraBieHus 0 MPOCTPAHCTBEHHBIX (purypax: Ky0, mapajuienenuies, mpu3Ma, mupamusa, map,
cdepa, xonyc, mumHap. M3zo0paxenne mnpoctpancTBeHHBIX Guryp. [Ipumepsl cedeHuit. MHOrOrpaHHUKY.
IIpaBunbHbBIE MHOTOIpaHHUKU. IIprMepsl pa3BEpPTOK MHOTOTPAaHHUKOB, IMJIUHAPA U KOHYCA.

[Nonstue oobeMa; enuHULBI 00beMa. OObeM IPSIMOYTOJILHOIO apajlIe/IenuIeaa, Kyoa.

[NousiTre o paBeHctBe ¢puryp. LlenTpanbHas, oceBas 1 3epKaibHas ciMMeTpud. M300pakeHre CHMMETPUYHBIX
¢duryp.

I'eomeTpuyeckue Gpurypsi.

[psimeie u yriel. Touka, npsmasi, IIockocTb. OTpe3oK, ayd. Yroa. Buael yrio. BepTukanbHble 1 CMEXHBIE
yribl. buccekTpuca yria.

[TapasutensHble U nepecekaromyecs npsamele. IlepneHaukynspHele npsMble. Teopembl 0 NMapajuleIbHOCTH U
MIEPIICHANKYIISIPHOCTH NpAMBIX. IlepneHaukynsap u HakIoHHas K mpsamoi. CepennHHBIN NEpHNeHIuKyIsIp K
OTpPE3KY.

I'eomerpudeckoe Mecto Touek. CBOMCTBA OMCCEKTPHUCHI yTIIa U CEPENNHHOTO MEPTIEHIUKYIIAPa K OTPE3KY.
Tpeyronpuuk. Bricota, MenmaHa, OHCCEKTpHCa, CpenHsAs JHHHUS TPEYroibHHKA. PaBHOOEOpEHHBIE W
PaBHOCTOPOHHWE TPEYTrOJbHUKH, CBOWMCTBA WM TPHU3HAKA PaBHOOEAPEHHOro TpeyroiabHUKa. llpu3Haku
paBeHCTBa TpeyronbHUKOB. HepaBeHCTBO TpeyronbHuKa. COOTHOIIEHHS MEXAY CTOPOHAMH M YIJIaMH
Tpeyronpauka. Cymma yrioB TpeyroibHuKa. BHemnue yrisl TpeyrompHuka. Teopema Paneca. Ilogobue
TpeyronbHUKOB. [Ipu3Haku momoOust TpeyronbHUKOB. Teopema I[ludaropa. CuHyc, KOCHHYC, TaHTEHC,
KOTaHTEHC OCTPOTO yIia MPsSMOYTOIBHOTOTpeyronbHUKa 1 yriioB oT 0 1o 180°; mpuBeneHne K OCTpOMY YIITY.
Pemenne mnpsMOYTrolpHBIX TpeyroabHUKOB. (OCHOBHOE TPUIOHOMETPUUECKOE ToXAecTBO. Dopmyibl,
CBSI3BIBAIOIINE CHHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC OJHOTO U TOro K€ yria. PelieHue TpeyrojabHHUKOB:
TeopeMa KOCHHYCOB U TEOPEMa CHHYCOB. 3aMedaTe/IbHbIe TOUKU TPEYT OJIbHUKA.

YerpipexyronpHuk. [lapamienorpaMM, €ro CBOWCTBa W TMpHU3HAKA. lIpsSIMOYroipbHUK, KBajapaT, poMmO, UX
CBOICTBa U npu3Haku. Tpanenus, cpenHsst JUHNAS TpaneLluy.

MHoroyroneHuk. Beinykiele MHOroyronbHukd. CyMMa YIJIOB BBIIIYKJIOTO MHOrOyroyibHuka. IlpaBusibHbIe
MHOTOYT'OJIbHUKH.

OxpyxHOCcTh U Kpyr. Hyra, xopma. CekTtop, cerMeHT. LIeHTpaibHBIN yron, BIUCAaHHBINA YTOX; BeTHMYHWHA
BOMCAHHOIO yrja. B3auMHoOe pacronoxeHue OpsiMOM M OKPY>KHOCTH, IBYX OKpyxkHocTell. KacartenbHas u
CeKylluas K OKpPY>KHOCTH, UX CBOICTBa. BriyicaHHBIE M OMMCAaHHBIE MHOIOYTOJIbHUKU. OKpPYXHOCTb, BIIUCAHHAS
B TPEYrONbHUK, U OKPY)KHOCTb, ONMCAaHHAs OKOJO TPEYroJbHUKA. BIMCaHHBIE M OMMCAHHBIE OKPY>KHOCTH
MIPaBUIBHOTO MHOTOYT OJIbHHUKA.

I'eomerpudeckne mpeoOpazoBanusi. [lonartue o pasenctBe ¢uryp. IloHsTHe 0 HABMIKEHUH: OceBas W
LEHTpaJIbHass CUMMETPHUH, TIapaJljIeNbHbIN epeHoc, noBopoT. [lousaTre o nogobun GUryp 1 roMoTeTHH.
[TocTpoenus ¢ momouIpio HUPKYJIs U TuHeHKu. OCHOBHBIE 3a/1a4d Ha ITIOCTPOCHUE: JIeJICHUE OTPE3Ka I0I0jIaMm;
MIOCTPOGHUE YIja, PaBHOTO IAHHOMY; IIOCTPOCHHE TPEYIOJIbHUKA II0 TPeM CTOpPOHAaM; IIOCTPOCHHUE
MepHeHINKYJIsIpa K MPSIMOil; TOCTpOeHUE OMCCEKTPUCH YIiia; ACICHUE OTPe3Ka Ha APAaBHBIX YaCTeH.

Pemenne 3amauy Ha BBIYMCIEHHE, OKA3aTENbLCTBO U IOCTPOCHHE C MCIOJIb30BAHUEM CBOMCTB HM3Y4YECHHBIX
¢buryp.

H3mepenune reomeTpu4ecKuX BeJHYHH.

Hnuna orpeska. PaccrosHue ot Touku 10 npsMoid. PaccrosiHre Mexay napauieibHBIMU MPSIMBIMH.

[lepumerp MHOTOYTONBHUKA.

JnHa OKpYXHOCTH, YUCIIO JI; JUTMHA AYTH OKPY>KHOCTH.

I'pagycnas mepa yriia, COOTBETCTBHE MEXY BEIMUYMHOMN LEHTPAILHOIO YIila U AJIMHON JyT OKPYXHOCTH.
Ilonste mmomamu 1wiockux ¢uryp. PaBHococTaBneHHble W paBHOBenukue ¢urypsl. Ilnomans
npsMoyronpHuka. [lnomanu mapamuienorpamma, TpeyroidbHHMKa W Tpamenud. Ilimomaas MHOrOyrojibHHKA.
[Tnomane kpyra u miomanb cekropa. COOTHOLIEHNE MEXKTY TUIOIAAIMH MOTO00HBIX (UTYD.

Pemenne 3a1ay Ha BEIYMCIIEHUE U I0KA3aTEILCTBO C HCIIOJIb30BAHMUEM U3YyUEHHBIX (OPMYII.

Koopanuatsl.

VYpasaenue npsmoil. Koopaunate! cepennnbl otpe3ka. @opMyna pacCTOSHUSA MEXKIY IBYMs TOUKaMH IIOCKO-
CTH. Y PaBHEHUE OKPYKHOCTH.



BekTopsbl.

Hmuna (momynb) BekTopa. PaBeHcTBo BekTopoB. KomnmuHeapnele BekTopbl. KoopawHaTel BeKToOpa.
YMHOXKEHHE BEKTOpPA HA YUCIIO, CyMMa BEKTOPOB, PA3JI0KEHUE BEKTOPA 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
CkansipHOE POU3BEIECHUE BEKTOPOB.

NOTMKA N MHOXXECTBA

TeopeTHKO-MHOKEeCTBEHHbIE OHATHS.

MHOXECTBO, DJIIEMEHT MHOXKECTBA. 3aJaHUE MHOXKECTB IEPEUHCICHHUEM 3JIEMEHTOB, XapaKTEPUCTHUECKUM
cBoiictBoM. CTaHAapTHBIE O0O3HAYCHMsI YMUCIOBBIX MHOXECTB. IlycTO€ MHOXECTBO M €ro 00O3HAuYCHHE.
[MommHuOkecTBO. OOBEAUHEHUE U TTEPECEUCHNE MHOXKECTB.

WnnrocTpaiius OTHOIIEHUH MEXTy MHOXKECTBAMH C TTOMOIIBIO JuarpaMm Jitiepa — BeHHa.

JJ1eMeHTbI JIOTHKH.

Ompenenenne. AKCHOMEI B TeOpeMEl. JlokazaTenscTBo. Jloka3aTenbCcTBO OT MpOoTUBHOTO. Teopema, oOpaTHas
JaHHoMU. [IpuMep u KoHTpHIpUMEp.

[ToHsiTHE O PAaBHOCHJIBHOCTH, CJIC/IOBAHUM, YIOTPEOICHHE JIOTHYCCKUX CBI30KECAU, MO, 8 MOM U MOJbKO 8
mom cayyae, TOTUYEeCKUe CBA3KH U, UJIU.

MATEMATUKA B UCTOPUYECKOM PA3BUTUN

Hcropus ¢GopmMupoBaHHUS TOHSTHS YUCIA: HATYPAIBHBIE YHCIA, JPOOH, HEMOCTATOYHOCTH PaIliOHAIHLHBIX
qucell I TCOMETPUYCCKUX I/I3MepeHI/II71, HppalOHAJIBHBIC YHCIIa. CTapI/IHHBIe CHUCTEMBI 3aIlMCH YUCCII.
Hpobu B Basunone, Erunrte, Pume. OTkpeiTre necatnyHbix apodeil. CtapuHHBIE CUCTEMBI Mep. [lecaTndaHbie
IpoOu u MeTpruueckas cucrema mep. IlosBiaenne orpunarensHbIX yncen U Hynd. JI. Maraunkuii. JI. Dinep.
3apoxxaeHue anredpsl B Henpax apudmeruku. An-Xopesmu. Poxaenue OyksenHor cumBosiuku. [1. depma, O.
Buer, P. J[lexkapr. Hcropus Bompoca O HaxokIeHHH (OpMyJ KOpPHEH anreOpamvecKux ypaBHEHH,
HEpa3pemrMOCTh B paJMKaiax ypaBHEHHUH crerneHu, Oompmieit deteipex. H. Taprambs, /x. Kapmano, H. X.
Abenp, 3. Ianya.

Nzobperenne MeToma KOOPAWHAT, MO3BOJISIONIETO TTEPEBOUTH TEOMETPHUUECKHE OOBEKTHI Ha SI3BIK alreOphl.
P. Jexapt u I1. @epma. [Ipumepsl pa3muuHbIX CUCTEM KOOPJAUHAT Ha MIOCKOCTH.

3anada Jleonapmao Iluzanckoro (OPuboHau4m) 0 Kponukax, unciaa Grubonaudn. 3amaya o MaxMaTHON JOCKE.
Hcrokn Teopun BEpOATHOCTEH: CTpaxoBoe aelno, azapTHele urphl. I1. @epma u b. Ilackans. 5. bepuymmm. A.
H. Konmoropos.

Ot 3emuemepus k reomerpum. Iludarop m ero mkoma. Pamec. Apxumen. I[locTpoeHme TpaBHUIBLHBIX
MHOTOYTONBHHUKOB. Tpucekmus yrma. Ksagpatypa kpyra. YaBoenme kyOa. Mcropus umcia n. 3omotoe
ceuenme. «Hauama» Epxmmpa. JI. Diinep. H. W. JlobaueBckuii. cTopus msaToro mocrynara.

Co¢usmel, mapagoKchl.

Pesepe epemenu — 55 u

TemaTu4eckoe NIAaHMPOBaAHUE



C onmpeaecjJeHueM OCHOBHBIX BU/JI0OB yqe6noﬁ ACATCJIBHOCTH M METANIPEAMETHBIX yMeHI/Iﬁ H

HABBIKOB
MATEMATUKA

5—6 knacchbl (340 v)

OcHoBHOe Xapaktepucrtuka MeTtanpeameTtHbie yme-
copaep>kaHue no Te- OCHOBHbIX BUA,0B Aefl- HUA N HaBbIKU
Mam Te/IbHOCTU yueHuKa (Ha
ypPOBHE yueb6HbIX
AeucTBnin)
1 2 3

HartypanbHble uncna

HatypanbHbil psa. JecatnuHas cuc-
TeMa cuucneHus. Apudmetmyeckne
AEVCTBUA C HaTypasbHbIMW YMCAaMMU.
CBoiicTBa apudMeETUUECKNX AENCTBUNA.
MoHATWe O CTeneHU C HaTypanbHbIM
rokasaresiem.

KBagpat u ky6 umcna.

Yuncnosble BblpaxeHus, 3HaYeHne Um-
CNOBOro BblpaxeHus. MNopsaaok AencT-

BUI B UYNCNOBbIX Bblpa>XXeHWAX,
Ncnonb3oBaHMe ckobok.
PelwweHue TEKCTOBbIX 3ajad

apudmeTMyeckumm cnocobamu.
[Jenvitenun v kpatHble. Hanbonblumni
obWwnin aenntenb; HaumeHbLlee 06-
wee kpaTHoe. CBOMCTBa A€NNMOCTU.
Mpun3Hakn geanmmoctun Ha 2, 3, 5, 9, 10.
MpocTble n cocTaBHble uncna. Pas-
NOXEHWNE HaTypaabHOroO YMca Ha
npocTble MHOXUTENN. [leneHve ¢
OCTaTKOM

OnucbIBaTb ceoiictea HaTypasibHOro
psAa.
Yuratb "

HaTypa/ibHble  4MCAa,
ynopsagouveatb UXx.

BbinonHATb
pa}'IbeIMI/I YyncaamMu; BbIUNCNATb 3HAUYEHUSA
cTeneHen.

®dopmynuposartb
apVICI)MeTVIHECKVIX Ael‘/'ICTBVIﬁ, 3anncbiBaTb UX
C nomMoLbio HykB, MPeobpa3oBbIBaTh Ha X
OCHOBE YNCNOBblIE Bblpa>XeHUA.

AHanunsnposartb "
OCMbIC/ZINBATDb
nepedopmynmpoBartb

ycnosve, U3BJIEKATb Heobxognmyto
nHbopmauumio, mMoaenupoBatb

ycnoBme C NOMOLLbHO CXeM, PUCYHKOB, pe-

CTpOuUTb
paccy>xaeHuni;

3anucbiBaTb

CpaBHUBaTb n

BblYMCNEHNA C HaTy-

CBOWCTBA

TEKCT 3ajauyn,

aJIbHbIX
Nornyeckyro

kputnyeckn OLLEHUBATb

oCyLecTB/IATb
CaMOKOHTpO/Ib,  MpPOBepAs
COOTBETCTBYE YC/IOBUIHO.

dJopmynupOBa'rb onpeaeneHus
AenUTeNs U KPaTHOro, MpOCTOro yucaa u
COCTAaBHOTO YMUCAa, CBOWCTBA WM MpPU3HaKW
AEMMOCTH.

JAoKa3biBaTb u

OonpoBepPraTb c nomolbio KOHTP-
MPYMEpPOB YTBEPXAEHNA O AETUMOCTM UK~
cen. Knaccuduumposatb HaTypanbHble
umcna (YeTHble U HEUYETHbIE, MO OCTaTKaM
OT JefleHus Ha 3 N T. Nn.).

WNccnepoBaTb npocreiiume unco-
Bble 3aKOHOMEPHOCTH, MPOBOAUTL
UMCNOBbIE SKCMEPUMEHTLI (B TOM UnCae C
1CMO/b30BaHNEM KaJlbKyISITOPa, KOMMbtO-
Tepa)

npeaMeTos;
Lenoyky

noay4yeH-

HbIN oTBeT,

oTBeT Ha

YMeThb BUIETh MaTeEMaTHYE-
CKYIO 3a/1a4y B KOHTEKCTE
MpoOJIEMHOM CUTYyallUH B OK-
pYyKarolen )KU3HU.
IHoHumaTh CymHOCTH aNro-
PUTMUYECKHUX TIPEAMHUCAHUI 1
YMEHHE JCHCTBOBATh B COOT-
BETCTBHHU C IIPEIJIOKECHHBIM
aJTOPUTMOM.




Apobn

Ob6blkHOBeHHble Apobu. OcHOBHOE

CBOWCTBO  Apobw. CpaBHeHue
0b6bIKHOBEHHbIX Apobe.
Apvndmetnyeckne  JenictBus  C
06bIKHOBEHHBIMM Apobamu.

HaxoxpaeHune yactu ot Lenoro v Le-
NOro Mo ero yacTu.

[Jecatnunble  apobu. CpaBHeHue
AECATUUHBIX Apobei. Apndmetnye-
CKue AeNCTBUS C JeCATUYHBIMU APO-
6amn. lMpeactaBneHve JeCATUYHON
Apobu B BuAe ODOLIKHOBEHHOM
ApOBM 1 OObIKHOBEHHON B BUAe
LECATUYHOWN.

OtHolweHwe. MponopLus; 0OCHOBHOE
CBOWCTBO MPOMOPLUN.

MpoLeHTbI; HaxoXAeHWe NPOLEHTOB
OT BE/IMUMHBI 1 BEIMUMHBI MO ee
NpoLEeHTaM; BblpaxeHue
OTHOLLEHUSA B NPOL|EHTaX.

PelueHune TekCTOBbIX 3aay
apudmeTnyeckmmum crnocobamu

MopaennpoBaTtb & rpapuueckoit,
npesmeTHOV GopmMe MOHATUA U CBONCTBA,
CBA3aHHbIE C MOHATUEM OBbIKHOBEHHOM APO6U.

®dopmynmposatb,

3aNMUUCbIBaTb ¢ nomoubto 6ykB OCHOB-
Hoe CBOMCTBO O6bIKHOBEHHOW Apobu, npaBuaa
AENCTBUM C OBBIKHOBEHHBIMUN APOHAMY.

I'Ipe06pa303b|3a'rb 06bIKHOBEHHblE
Apobw,
BbINOMHATD sbiunciaeHns ¢ 06bikHOBEH-
HbIMUW ApO6AMM.

UYutatbh »3anucbiBaTb LecATUYHbIe
Apobu. I'Ipep,CTaanrrb 06bIKHOBEHHble
ApOBU B BUAE AECATUUHBIX W AECATUYHbIE B

HaXoAuUTb

CpaBHMBaTb W ynopajgoyuvBatb UX.

Buge O6bIKHOBEHHbIX,'

AeCATUYHbIE I'Ipl/l6l]I/I)KeHI/|$| 06bIKHOBEHHbIX
Apobeii.
CpaBHMuBaTDb "

ynopaaounBatb aecatnunbie apobu.
BbINONHATL BbIYNCAEHUA C AECATUYHBIMU ApPO-
6aMU.

Ucnonb3oBatb
npeacraBaeHunaA ,ﬂ,pO6HbIX yucen
CpaBHEHWW, NPU BbIYNCNEHNAX.

BbinosHATL NPUKUAKY W OLLEHKY B XOAe

BbIYMCIEHNN.

O6bAcCHATD,

MpepacTaBNATb  npouentsl &
Apobeli 1 4pobu B BUAE NPOLLEHTOB.

Ocyu.l,eC'errrb nouck nHpopmauum (8
CMW), copepxalleli faHHble, BblpaXeHHble B
npoLeHTax, VHTEeprpeTnpoBaTh nX.

anIBOAVITb npuMepbl UCMONb30BaHUA
OTHOLLEHWI Ha MpaKTyKe.

3KBMBAJIEHTHbIE
npu  wx

4To Takoe NPOUEHT.

Buge

PewaTb 3af,aun Ha NPOLEHTbI 1 A4pobu (B
TOM uMCie 33ajaynm U3 peanbHON MpPaKTUKK),
UCMOMb3ys NMPU HEOBXOAUMOCTY KasbKysaTop;
MCMoNb30BaTh

NOHATUA OTHOLWEHUA n

nponopuyuy Npu peleHnm 3agad.

AHanusunposartb n
OCMBbIC/INBATb Ttekcr 3agaun, NEepe-
¢opmynwp03a'rb ycnoBwe,

N3BJ1I€KATb Heobxoanmyro nHbopmaLmto,

MOAEe/IMPOBATb ycioere c nomolbo

CXem, peanbHbIX

CTpOoUTb

PUCYHKOB, npeaMeTosB;

JIOTUYeCKyto  Lienouky — pac-
kputnueckn  OLLEHUBATb

NOJyYEeHHbIN OoCyLlecCTBNIATb
CaMOKOHTPOJIb, MPOBepPAsi OTBET Ha COOTBET-
CTBUWe YCNOBWUIO.

HPOBOAVITI: HECNIOXHble NCCNea0BaHWUs,
CBA3AHHbIE CO CBOMNCTBAMM APOBHbIX Uncen,

CyXAEHWI;

oTBeT,

Honnmarsp CYLIIHOCTH
AJTOPUTMHUYECKUX Mpeanu-
CaHMIl U yMEHUE JICHCTBOBATH B
COOTBETCTBUHU c

MPEJIOKEHHBIM ~ aJITOPUTMOM.
YMenune caMOCTOSATENBHO CTABUTh
eI, BBHIOMpAaTh M CO3JaBaTh
QITOPUTMBI Ul pPEUICHHs y4eO-
HBIX MATEMaTHYECKUX MPOOIIEM;




OnMnpasnch Ha YMCNOBbIE 3KCNEPUMEHTbI (B TOM
yncie C NCNob30BaHMEM KasbKyaaTopa,
KOMMbtOTEPa)

PauunoHanbHble uncna

MonoxwTensHble U oTpULLaTENb-
Hble uncaa, MoayNb Yncna.
N306paxeHne uncen Toukamu
KOOPAMHATHON MPAMON;
reomeTpuyeckas nHTepnpeTauma
MOZAYNA Ymncna.

MHOXeCTBO LiebIX Ymcen.
MHOXeCTBO paLMOHabHbIX YMCen.
CpaBHeHwe paLoHanbHbIX Yncen.
ApudmeTnyeckne AeicTems ¢
paumoHanbHbIMU Yncnamu. CBoiA-
CTBa apudMeTMUECKUX AEeACTBUI

anBOAMTb npuMepbl UCMONb30BaHUA
B OKPYXatoleM MWpe MONOXKMUTENbHbIX 1
oTpuLaTeNbHbIX yuncen (Temnepartypa,
BbIMIPbIL — MPOUrPbILW, BbilE — HUXe
YPOBHA MOPA U T. M.).

I/I306pa)|(a'rb TOYKaMM KOOPAMHATHOM
MpsIMO  MONOXWUTENbHBIE W OTPULLATENbHbIE
pauWoHabHble Yncaa.

XapaKTepn30BaTb wHoxectso ue-

NbIX YNCes, MHOXeCTBO pauOHaibHbIX YMCeN.
®dopmynuposaTtb "

3aNMUUCbIBaTb c nomowkto byks CBOK-
CTBa JENCTBMI C pauMOHaibHbIMU YMCAaMK,

MPUMEHATb ana npeobpasosaHna uu-
CNOBBIX BbIPaXEHWN.

CpaBHMBaTDb "
ynopaao4ynBatb paLMoHanbHble

uncna, BBIMOJIHATD BbiuncneHuna ¢
paLMOHaAbHbIMU YACAAMU

IHoHumaTh CyIHOCTH aro-
PUTMHYECKUX NPEIIUCaHUN
Y yMEHME JIEHCTBOBATH B CO-
OTBETCTBUM C IIPEJIOKEH-
HBIM aJITOPUTMOM.

YMeHue = moHuUMAaTh u
UCII0JIb30BAaTh MaTeMaruye-
CKHE CpPEACTBa HATJSIHOCTH
(rpaduxu, nuarpammsl, Tad-
JIUIBL, CXEMBI U Jp.) IJIs Uil-
JIOCTpalliM,  HMHTEpIpeTa-
1IUH, apryMEHTAallNH;

MBMGPEHMH, ﬂpI/IGIlM)I(eHVIﬂ, OLUeHKN. 3aBMCUMOCTU MeXay BeJIMdnHaMm

MprMepbl 3aBUCUMOCTEN MeXay
BE/VYNHAMUN CKOPOCTh, BPpEMA,
paccroaHmne, npon3BoANTENb—
HOCTb, BpemMa, paboTa, LyeHa,
KO/INYeCTBO, CTOUMOCTH W Ap.
MpeAcTaBAEHUE 3aBUCMMOCTEN B
Buge dopmyn. Beluncnenus no
dopmynam.

PelueHne TeKCTOBbIX 3a4a4
apudmeTnyeckmmum crnocobamu

Bblpa)l(aTb OfHV eAVHULbI U3MepeHus
BE/MUVHBI B APYTVX eAVHMLAX (METpPbI B
KWNOMETpPax, MUHYTbI B Yacax u T. r.).

Oprrl'IfITb HaTypabHble 4ucia 1
AECATUYHbIE APO6U. BbINONHATE MPUKUAKY ©
OLIEHKY B XOAE BbIYNCIEHWA.

Mop,enuposa'rb HEeCNIOXKHble 3aBUCU-
MOCTV C TMOMOLbIO  GOPMYA;  BbIMOAHATL
BbIUVCAEHUA MO GOPMYyaM.

MNcnonb3oBaTb swanus o 3asucumo-
CTAX MeXAy Be/uuMHamu (CKOpPOCTb, Bpems,
pacctosiHue; paboTa, MNPOU3BOAWUTENLHOCTB,
BpeMA ¥ T. M.) NPV PeWeHnn TEeKCTOBbIX
3aja4

YMmers BUAECTH MaTeMaruye-
CKYIO 33/1ayy B KOHTEKCTE IpO-
OJEMHON CHUTyallu B ApPYrux
TUCIUIUIMHAX, B OKpY)Karomen
KU3HU

dnemeHTbl anrebpbl

Wcnonb3oBaHue 6ykB ana
0b03HaueHus uucen, AAs  3anucu
CBOWCTB apndMeTUUECKNX JENCTBUN.
BykBeHHble BblpaXKeHUs
(BbIpaXKeHUs  C  MNepemMeHHbIMW).
Yncnosoe 3HauyeHWe OyKBEHHOrO
BblPaXKeHus.

YpaBHEHWE, KOPEeHb  ypaBHeHUs.

HaxoxzaeHwve Hen3BeCTHbIX
KOMTMOHEHTOB apudmeTMyeckmx
AENCTBUIA.

[JlekapToBbI KOOPAMHATLI Ha MAOCKO-
ctn. [locTpoeHne TOYkM MO ee
KoOopAMHaTam, onpegeneHne
KOOpPAMHAT TOUKM Ha MIOCKOCTM

Uutatb v 3anNUCbIBATDb 6ykeeHHbie
Bblpa>xeHus, COCTaB/IATb 6yKBEHHbIe
Bblpa>XeHWA No ycnoBUAM 3ajau.

Bbluucnarb uncnoBoe  3HauyeHue
6YKBEHHOrO  BbIPaXeHUs NpW  3afaHHbIX
3HayeHusx ByKB.

CocraBnarb YpaBHEHUS MO YCAOBUAM
sagau. Pellartb npocTeiilume ypaBHeHUs

Ha OCHOBE 3aBMCMMOCTEN MexXay Komno-
HEHTaMU apI/IC')MeTVIHECKVIX ,D,el\/lICTBI/II\/II.

CTpOVITb Ha KOOPAMHATHOM MA0CKOCTU
TOUKM W GUrypbl MO 3afaHHBIM KOOPAMHATaM;

onpeaenaTrb koopanHaThl Touek

YMmersb BUIETh MaTeMaTuye-
CKYIO 3aJja4y B KOHTEKCTE
npo0OJEeMHOH cUTyally B OK-
PYKaroIeH )KU3HU.

IHonumaTh CyIIHOCTH aJITOPUT-
MHYECKHUX IIPEANUCAHUI U yMe-
HUE JCICTBOBATH B COOTBETCT-
BUH C NIPEUIOKEHHBIM aJITOPUT-
MOM.

IlepBoHavanbHBIE  TIpeACTaBiIe-
HUI 00 HAeIX MW O MeTomax
MAaTEeMAaTUKHU KaK YHUBCPCAJIbHOM
SI3BIKC HAYKHU U TCXHUKH, CPCACTBC
MOJACIMPOBAHUSA SABJICHUU W TIPO-




LIECCOB;

OnucartenbHan ctatuctuka. BepoarHoctb. KombuHatopuka.

MNpeacTaBneHve AaHHbIX B BUAe Tab-
uu, anarpamm.

MMoHATME O C/NyyaliHOM onbiTe U
CobbITUN. JoocToBepHoe "
HeBO3MOXHoe cobbiTvsA. CpaBHeHMe
LUAHCOB.

PelieHne KOMBUHATOPHBbIX
nepebopom BapunaHToOB

3agay

N3BnekaTbunpopmauymo s tabamy u
avarpamm, BbIMOJIHATbBbIUMC/IEHMA NO
TabJIMUYHBIM AaHHbIM,

CpaBHMBATbsemunHb, HAXO-

AWNTbHanbonblIMe N HAUMEHbLLME 3HAYEHNA
nap.

BbINONHATbGop  wHbopmauum B

HECNIOXHBbIX caydasx, npeacraB-

NATbuxdopmauno B
Anarpamm, B TOM uncne C
KOMMbKOTEPHbIX NpOrpamMmm.
MpuBOANTbrpuMept:
CcoBbITUIA,

BUAe Tabauy um

NMOMOLLbIO

CyYanHbIX

AOCTOBEPHbLIX U HEBO3MOXHbIX

COBbITHIA. CpaBHMBaTbuwacs

HacTynneHns cobeitnii; CTPOWUTbpeyesbie
KOHCTPYKLMK o NCMob30BaHNEM
bosee
MasioBEPOATHO W Ap.
BbINO/IHATbnepe6op Bcex BO3MOXHDIX
BapWaHTOB ANA nepecyeta 06beKTOB MK
kom6uHauuii, BblgeNIATbkombunHaumy,
oTBeyvatoLme 3aaHHbIM YCI0BUAM

C/IOBOCOYETaHWUN BEPOATHO,

YMeTb BUJIETh MaTEMATHYE-
CKYIO 33/1a4y B KOHTEKCTE
poOJIEMHON CUTYalllH B
OKPY>KaIOILIEeH )KU3HMU.

YmMmenne BBIABUT'aTh T'HIIOTE3bI ITPH
peleHuu y4eOHbIX 3a7ad,
IIOHUMAaTh HGO6XO):[I/IMOCTB ux
IIPOBEPKHU

Hal'.ﬂﬂAHafI reometTpua

HarnagHble npeactaBieHns o owurypax Ha
NAOCKOCTW: NpsiMas, OTPe30oK, NyY, Yros, 1oMa-
MpPaBWIbHbIN
MHOFOYrO/IbHWK, OKPY>XHOCTb, Kpyr. YeTbipex-
YroJIbHUK, NMPAMOYTONbHUK, KBagpat. Tpeyronb-

Has, MHOTIOYrObHUK,

HUK, BUAbl TPE€YroJlbHNKOB.

N306paxeHne reometpudeckmx epuryp. Bzavm-
npAMbIX,
OKPY>XXHOCTEW, NPAMOI 1 OKPY>XXHOCTU.

OnvHa oTpeska, siomaHon. MNepumMeTp MHOro-
n3mepeHms
N3mepeHune AnvHbl OTpeska, MOCTPOeHMe OT-

Hoe pacrnosioxeHve ABYX

yronbHuka. EavHuMubl

pe3ka 3aZ,aHHOW A/IVHBI.
Yron. Bugbl yrnos.

TpaHcnopTupa.

MoHATMe naowaan urypsl; equHULbl n3mepe-
Hu1a rowaaun. Naowasb NPAMOYroabHUKa W
naowaab kBagpata. PaBHosennkue urypel.

HarnagHble npeacTtaBaeHnA O NPOCTPaHCTBEH-
HbIx durypax: kyb, napannenenunes, npusma,

lpagycHasa Mepa yraa.
M3mepeHune 1 nocTtpoeHne yraoe ¢ MOMOLLbIO

Pacno3HaBatb +a yeprexax,
pUCyHKax 1N MOAensx reoMeTpuyeckve
durypel, KOHPUrypaumm duryp
(nnockmne n NPOCTPAHCTBEHHbIE).
anIBOAVITb npuMepbl aHanoros
reomMeTpuyeckmx Guryp B okpy>atoLiem
Mupe.

I/I306pa)|(a'rb reomeTpuyeckme
burypbl 1 nx KoHbWUrypauum ot pyku 1
C WCMOJIb30BAaHMEM YEPTEXHbIX WHCT-

ABYX

JINHbI.
A PYMEHTOB. I/I306pa)|(a'rb
reomeTpuyeckre GUrypbl Ha KaeTyaToit
bymare.

I/Ismepsrrb c NMOMOLLbIO
MHCTPYMEHTOB ¥ CPaBHUBaTb AJ/IVHbI
OTpe3KoB " BE/MUUHbI  YIJIOB.

CTpOVITb oTpe3kyM  3afaHHOM
AJIMHbBI C MOMOLLBIO JIMHEKMA 1 LUPKYAs
M YMbl  33faHHON  BEAWUMHBI  C

Bbi-

noMoulbro TpaHcnopTupa.

nupamuga, wap, cpepa, KOHYC, UMAMHAP. PaXaTb oaxu eanHnLbl M3MepeHus
V3o6paxeHne  MPOCTPAHCTBEHHbIX  QUIYP. | aaun uepes apyrue.

Mpumepbl ceveHnn. MHororpaHHuky, npa- BbIUMCAATD nnowann KBaApaToB
BUJIbHbIE MHOFOrpaHHMKM. Mpumepsl M NPAMOYrONLHUKOB, MCMOAb3yA dOop-
Pa3BepPTOK MHOTOTPaHHWKOB, LUMMHAPA W | \uunui nnowaan KBaapata W maoLaan
KOHyca. npAMOYyroJibHuKa.

CTpOVITb NOTUNYECKYHD  LLemnouky

paccyxgeHuni, COMOCTABJIATb
MOJlyUEHHbIA pe3yabTaT C YCIOBUEM
3agaun.

YMmenne MPUMEHSTh
WHAYKTUBHBIE U ACAYKTHBHBIE
CrocoOBl  pacCyXIeHH, BH-
JIeTh Ppas3IuyHble CTpPaTEeruu
peleHus 3agay

YMmenue  1IaHUpPOBaTH U
OCYILIECTBIIATh JEATENbHOCTD,
HaIpaBJICHHYI0 Ha pEIICHUE
3ala4  HMCCIEI0BaTEIbCKOrO
Xapakrepa;




MoHsTMe obbema; eanHULbl obbema. O6bem
NPAMOYrosbHOro napasnenenunesa n obvem
Kyba.

MNMoHatTne o paseHcTBe ¢uryp. LieHTpanbHas,
oceBas W 3epKasbHaa cuMmmMeTpun. Mzobpaxe-
HVMe CUMMETPUYHBIX PUryp

Bblpa)KaTb OAHW  eAVHUUbI
M3MepeHMs NAoLWaAmn Yepes Apyrue.

N3rotaBauBatb

NPOCTPaHCTBEHHbIE GUrypbl 13 passep-
TOK; pacrno3HaBaTb pa3BepTkn Kyba,
napannenenvnega, nupaMmuabl,  UU-

muapa u orycaPacecmampu-

8dMbnrpocTeiilune  ceyeHns Mpo-
CTPaAHCTBEHHbIX  Guryp, nojyyaemble
nytem npeamMmeTHoro nnn KOM-
NbHOTEPHOro MogennpoBaHua,

onpeaenarb vxeua.

BblunMcnaTb obvems ky6a
MPsMOYrobHOTO  Napajnenenvnesa,
ucnonblys ¢opmynsl obbema kyba u
obbemMa MPSAMOYrojbHOro napajnene-

nuneza. Bblpa)KaTb OAHWN eaun-
HULbl  M3MepeHns obbema  Yepe3
Apyrue.

NccnepoBatb "

OMUCBbIBATb ceoiicTBa reometpu-
yeckmx ¢uryp (MAOCKMX M MPOCTPaHCT-
BEHHbIX),  WCMOMb3ys  3KCMEPUMEHT,
HabarogeHve, n3MepeHue.
MopaennpoBatb  reoverpu-
yeckme O0b6BEKTbl, WCMOAb3ys bymary,
NAACTUVH, NpPOBOJIOKY n ap.
Ucnonb3oBaTtb KOMMbtoTepHoe
MOAENMPOBaHNE U 3KCMEPUMEHT ANS
M3yYeHUs  CBOWCTB  reOMeTpUYEeCKMX
06beKTOoB.

HaXOAMTb B OKpYXatoLieM mupe
NAOCKMEe W MNPOCTPAHCTBEHHbIE CUM-
MeTpUUHble GUrypbI.

PewaTb 334a4M Ha HaxoXAaeHue
AOVH  OTPE3KOB, MEPUMETPOB  MHO-
rOyroNbHUKOB, rpajycHoOW Mepbl yriaos,
naowanein KBagpatoB W MPSMOYrob-
HVKOB, 06bEMOB KY60OB 1 MPSAMOYrob-
HbIX napasanenenunesos, Ky6a.
BbIAeIIf-ITb B YC/NOBUM 3ajauu
AaHHble, HeOBXOAMMble AN ee peLue-

Hua, CTPOUTDb  nornueckyro ue-
nouky paccyxgexqunii, COMOCTaB-

JIATDb nony4yeHHbIN pe3ynbTaT C ycio-
BVEM 3ajaui.

I/I306pa)|(a'rb paBHble GUrypbl,
CUMMETPUYHbIE Gy pbI

Aaredpa 7-9 kiaccsl




OcHOBHOe
coaep>kaHue no

Xapaktepucruka
OCHOBHbIX BUA OB fiefl-

MeTtanpeametHblie yme-
HUA N HaBbIKN

Temam Te/IbHOCTU yUueHuKa (Ha
ypOBHe yuebHbIx geu-
CTBUA)
1 2 3
AencTBUTENbHDbIE UNCAA
PacumpeHVle MHO>XecCTBa OnMCbIBaTb MHOXECTBO Lie/IbiX YMeHHne NoHUMAaTh U UCI0JIb30BaTh

HaTypa/jbHbIX UMCen A0 MHOXeCTBa
LenblX, MHOXeCTBa LiesibiX Yncen Ao
MHOXeCTBa paLoHanbHbIX.
PaLnoHaabHOE YNCAO KakK OTHOLLEHWE
T/M, TAe T — Leioe uncno, a 1 —
HaTypajbHOe UnCho.

CTeneHb C LieNbIM NoKasaTeneM.
KBaapaTHbIi KOpeHb K3 yncha.
KopeHb TpeTben cteneHu.

MoHATVE 06 NppPaLMOHaNbHOM YunCe.

VppaumnoHanbHoCT  uncna V2 u
HeconsmMepumMocTb CTOPOHbI "
AvaroHann keagpata. [JecsTuuHble
nPUBANKEHNS NppPaLLMOHabHbIX
ymcen.

MHOXEeCTBO AEUCTBUTENbHBIX uunCen;
npegacraBneHve AEeNCTBUTENBHbIX

uncen B BUAE BECKOHEUHbIX AecATnY-
HblX Apobel. CpaBHEHWE [AENCTBUM-
TeNbHbIX YMCEN.

B3avMHO OfjHO3HAUHOEe COOTBETCTBUE
MeXay AeUCTBUTENbHBIMU UMCAaMU 1
TOUKaMU  KOOPAWHATHOM  MPSMOWN.
Uncnosble MNPOMEXYTKM: WHTEpBa,
oTpe30K, yu

yuncen, MHOXeCTBO paLMOHabHbIX Yncen,

COOTHOLWEHNEe MeXay STUMU MHOXeCT-
BaMu.

CpaBHMBaTDL "
ynopaaounBaTb pauuoHanbHble
4ncna, BbIMOJIHATb BblYUC/IEHUA C

BblUUC-

payoHanbHbIMU

NATb
rokasaTtesem.

PopMynnpoBaTb onpeaenetme
KBagpaTHoro Uc-

MOJZIb30BATb rpaduk dyHKUMM ¥y =
X2 ANS HaXOXAEHWs KBAZPaTHbIX KOPHEN.

Bbiuncnarb npu6an-
>XKEeHHble 3HaueHuA KOpHel‘;I, ncnoab3ya npu
HeO6X0,qV|MOCTVI KanbKynaTop; NpoBOAUTb
OLEHKY KBajpaTHbIX KOPHEN.

DPopMynmMpoBaTb onpeaenenne
KOpHS  TpeTbeil  CTEMeHW;  HaxoAauTb
3HaueHMs  KyBuuecknx  KOpHeW, npwu
HeobXOAMMOCTM UCMONb3YS, KalbKyAsaTop.

MpuBoantb

ymcnamu,

3HaueHus cTeneHen ¢ Lenbim

KOpHA M3  4ucna.

TOYHbIE U

npuMepsl  Mppaumo-

pacno3HaBaTb
paunoHanbHble N MPppPaLOHaAbHbIE YKNCAa;
u3obpaxkatb

KOOPAUHATHOM MPSMON.

HaXOAVITb AeCATUYHble NpubANXKe-
HUA  paLMOHaNbHBIX W WMpPpPaLMOHa/bHbIX

Ha/lbHbIX  4uUcen;

4Yuncna TOYKamMum

yuncen; CpaBHMBATb "
ynopaao4vunBaTb aeiictententHble
uncna.

OnucbIBaTb wmoxectso AencTBm-
Te/IbHbIX Uncen.

Ucnonb3oBaThb & nucbmentoii ma-

MaTeMaTHYeCKHe cpencTaa
HaIJIAJHOCTH (rpadukn,
JarpaMMbl, TaONHIBI, CXEMBI U
Ip.) JUTA WJUTFOCTPAIINH,

HMHTEPIPETAI[UH, APTYMECHTAIUH.
YMeHHe HaxOIWTh B pa3IMYHBIX
HMCTOYHUKAX nH(pOpMaIHIO,
HEOOXOIMMYIO JIJIST PEIICHUsT MaTe-
MAaTHYECKUX TPOoOJIeM, TIPeACTaB-
JISITh €€ B TIOHATHOM (hopMe, IPUHU-
MaTh pEIICHHE B YCIOBHSIX He-
MMOJTHOM W W30BITOYHON, TOYHOU H
BEPOSITHOCTHON MH(OpMAIIHH.

TemaTuyeckomn peyn ob603HayeHus n

FpaC'JVIHeCKI/Ie |/|3o6pa>Keva YNCNOBbIX

MHOXecCTB, TEeOpPeTUnKO-MHOXECTBEHHYHO

CUMBOJINKY

N3mepeHus, npubamKeHna, OLL,eHKU
MpubanxeHHoe 3Hangme HaxoauTb, YMeHHe BUICTH MaTeMaqueCKon

BEJINYVHbBI, TOYHOCTb NPUOJINIKEHUNA. 3a71a4y B KOHTEKCTE IIPO J‘[eMHOﬁ

dHa/IM3NpPoBaTh, CO- flaty P

Pa3mepbl 06BbEKTOB OKpPY>KatoLLero

CUTyallUl B JAPYTUX AUCHUILIIMHAX,




Mupa (OT 31eMeHTapHbIX YacTuL, A0
BceneHHoOW), ANTENBHOCTD
NPOLLEeCCOB B OKPY>KatoLeM MUpe.
BbigeneHne mHoxuTens — crenexm 10
B 3aMucK ymcna.

MpuKnaka v oLLeHKa pe3ynbTaToB
BbIUNCEHWIA

NMOCTABNIATDb uucioBble xapakrepu-
CTUKN O6EKTOB OKPY>KatOLLLEro Mypa.

Ucnonb3oBaTtb zanucs uncen s
CTaHAapTHOM  BUAe ANs  BblpaXeHus
pa3mepos 06HEKTOB, JAMTENbHOCTY

MPOLLECCOB B OKPY>KatoLLEM MUpe.

cpaBHMBaTb yncia U BENUUMHBI,
3anucaHHble C WCMNOJIb30BaHNEM CTeneHu

10.
Ncnonb3oBaTtb pasksie dopwmbi

3anucn NPUBANKEHHbBIX 3HauYeHWl; AenaTb
BbIBO/bl O TOYHOCTU MPUBANXKEHMA MO 3a-
NUCU NPUBINKEHHOTO 3HAYEHWS.

BbINOMIHATD sbiumncrenns c peab-
HbIMW AaHHbIMW.

BbinonHATb NPUKNAKY W OLLEHKY
pe3ybTaToB BblYUCIEHUI

B OKpPY’KaroIei KH3HH.
BbInoJHATH BHIYKCICHUS C
pEAIbHBIMU JAHHBIMU.

BBegeHue B anrebpy

BykBeHHble BblpaxeHus
(BbIpaXkeHWs ¢ nepemMeHHbIMN).
YncnoBoe 3HauyeHne byKBEHHOTO
BblpaxkeHusl. [lonycTuMble 3HaYeHWs
nepemMeHHbIX. MNoacTaHoBKa Bbipa-
>KEHWI BMECTO NEPEMEHHbIX.

MpeobpazoBaHme BYKBEHHbIX
Bblpa>e€HWA Ha OCHOBE CBOWCTB
apudmeTnyecknx AeicTBuiA. PaBeH-
CTBO BYKBEHHbIX BbIpaXKeHWN.
ToxpaectBo

BbINOJIHATD snementaptbie 3HakoBo-

cumsonnyeckme geictsna: MPUMEHATb
bykBbl 4115 06O3HaUeHWs yucen, A4S 3anucu

obwwmx  yreepxgeHni;, COCTABJIATb
6yKBEHHblE  BbIPaXeHUsi MO YCIOBUAM,
33f,@aHHbIM  CIOBECHO,  PUCYHKOM  UAn
yepTexom; I'Ip906pa3OBblBaTb

anre6pamquKV|e CyMMblI

(BbII'IOIIH’ITb npueegeHne Nogo6HbIX
cnaraemblx, packpbiTue cKoHOK, ynpolieHue
npovi3BeAeHnn).

Bbluncnsartb

n npounssegeHuna

yncnosoe 3Ha4yeHune

6yKBEHHOTO HaxoauTb
061aCTb AOMYCTUMBIX 3HAUEHWIA NepeMeHHbIX
B BblpaXKeHUM

Bblpa>keHus;

Ilonumanue CYILIHOCTH
aJ'IFOpI/ITMI/IT-IeCKI/IX HpennncaHHﬁ nu
yMEHUE JIeHCTBOBaTh B COOTBETCT-
BUU C Hpe,ZIHO)KeHHBIM aJiro-
PUTMOM.

ITonnMaTe ¥ UCITOJIL30BATH
MaTEMATUYECKHAE CPEACTBA
HaIJBSITHOCTHU (JarpaMMel,
TaOJHIIBI, CXEMBI U JIP.) JUTS
WLTFOCTPAILINU, HHTEPIIPETAIINH,
apryMeHTalWH.

MHorouneHsbl

CreneHb c HaTypa/ibHbIM
rokasaTesiemM v ee CBOMCTBa.
OfHOUNEHBI M MHOTOU/IEHBI.
CreneHb MHorouneHa. CioxeHwue,
BblUMTaHWE, YMHOXEHWE
MHorouseHoB. Popmy bl
COKpaLLEHHOro YMHOXeHUA: KBagpaT
CYMMBI 1 KBaApaT PasHOCTH.
®opmyna pa3HOCTM KBaZPaTOB.
MNpeobpazoBaHue Lenoro
BblPaXKeHUs B MHOrouseH. Pasno-
>KeHWe MHOrouieHa Ha MHOXUTeNN:
BblHECEHWe ObLLero MHOXMWTENS 3a
CKOBKM, rpynnmnpoBka, NpuMeHeHve
bopMyn COKPaLLLEHHOTO YMHOXEHMS.

MHorouneHbl ¢ oAHOM
nepemeHHon. KopeHb MHOrouseHa.
KBagpaTHbIV TpexuneH, pasnoxeHue
KBafpaTHOrO TpexuieHa Ha
MHOXUTENN

dopmynuposarb,
3aMNMUCbIBATb & cumeoanueckoi popme
1 06OCHOBBIBATb croiictea creneHu
C HaTypanbHbIM NokasaTtenem; MPUMeE-

HATDb cBolictBa cTeneHn ans npeobpaszo-
BaHWSA BbIPAXXEHWI U BbIYUCAEHUN.

BbinonHATb LAEeVCTBUA C MHOTO-

yneHaMm.

BbIBOAVITb dopMmynbl  cokpaLLeHHOro
ymuoxenns, MPUMEHATb X B
npeobpa3oBaHUsx BbIpaXkeH i "

BblYNCNEHUAX.

BbinonHATb pa3noXxeHve MHOro-
UJIEHOB Ha MHOXWTEIN.

Pacno3HaBaTtb

KBaApaTHbIA  Tpex-
UneH, BbIACHATDb BO3MOXHOCTb
pasnoxeHus Ha MHOXUTENN,

NPeACTaBNATb «saapaTHbI TpexueH

B Bunae npounsseaeHna NINHEWHbIX

YMeHHe BBIJIBUTATh THIIOTE3bI npu

pereHuu yaeOHBIX 3a/ad,
NOHMMAaTh  HEOOXOAWMOCTH  HUX
HPOBEPKH.

YMeHHne caMOCTOITENBHO CTABUTH
IIeNTH, BEIOUPATh U CO371aBaTh
aJTOPUTMBI JJIs pelIeHus] yaeOHbIX
MATEMATHYCCKUX HpO6J’I6M.
Honnmarse CYLLIHOCTH
AJTOPUTMHUYECKUX Ipeanu-
CaHMM U yMEHUE JIEWCTBOBATH B
COOTBETCTBUH C MPEIIIOKEHHBIM
aJTOPUTMOM.




MHOXUTENEN.

anMEHﬂTb pasnnyHble GpopMmbl
CaMOKOHTPOJIsi PU BbINOJHEHWUM
npeobpazoBaHuit

Anrebpanueckue apobu

Anrebpanyeckas gpobb.
OcHOBHOe CBOWCTBO anreb-
panueckon apobu. CokpalleHne
Apobeli. CnoxeHwWe, BblunTaHwe,
YMHOXeHWe, AeNeHne anrebpavye-
CKUX fpoben.

CTeneHb C LieNbIM NokKasatesieM U ee
CBOMCTBa.

PaLoHasbHble BblpaXeHus v
nX NpeobpazoBaHms.
[JlokasaTtenbCTBO TOXAECTB

¢OpMy1'l MUPOBATb ocHosHoe cBoi-

CTBO anrebpaviyeckoi Apobu "
MPUMEHATb ero ana npeobpasosaHna
apoben.

BbINOMIHATD  geiictena ¢ anrebpau-
YecknMmn apobamu.

I'Ipep,CTaanrrb Liesioe BbipaxkeHve B

BMAE MHOrousneHa, JpobHoe — B BUae
OTHOLWEHUA MHOIO4JIEHOB; AOKa3bliBaTb
TOX/AecTBa.

DopMynnMpoBaTh onpeaenene
CTeneHun C LesibiM nokKasaTesem.
dopmynuposarb,
3aNMUCbIBaATb & cumBonueckoi
bopme v WIIKOCTPUPOBATb
npuMmepamu CBOWCTBa CTeneHu ¢ Lenbim

nokasatenem; MPUMEHATb csoiictsa
cTeneHun Ans npeobpasoBaHUsA BbIPaXXeHWUA v
BbIUNCNEHWNI

YMenue npuUMEHATh UHIYKTHBHBIC
H JISTyKTHBHBIC CII0COOBI
paccyKIeHui, BUJETb PA3IUYHBIE
CTpaTeruu PELECHUs 3a1a4.
IToHuMAaTBCYIIHOCTH
ANrOPUTMUYECKUX MNPEANUCAHUN H
YMEHHUE JIEUCTBOBATH B COOTBETCT-
BHHU C IIPEJJIOKEHHBIM AJITOPUTMOM;

KBaapaTHble KOpPHU

MOHATVA KBagpPaTHOrO KOPHS,
apvpmeTnyecKoro KBagpaTHOro
KOPHsl. YpaBHeHWe BUAa X2=a.
CsolicTBa apudmMeTMyecKmx
KBajpaTHbIX KOPHEN: KOpeHb 13
Nnpowv3BeseHs, YaCTHOrO, CTeNeHw;
To>K;|,ecn3a,(\/5)2 =a,rgea= 0,

Va? = |a|] MpuMeHeHune
CBOWCTB apndMeTUYeCcKnx
KBagpaTHbIX KOPHel Ans
npeobpas3oBaHNA YNCNOBbIX Bbl-
PaXeHUA U BbIUYNCIEHUI

AO Ka3blBaTb ceoiictea apudmetu-
Yeckux KBaZApaTHbIX KOpHe;

MPUMEHATb ux ana npeobpaszosaHna
BblpaXkeHWI.

Bbiuucnarb
cogepxaLimx
BblpaXaTb nepemMeHHble
reoMeTpuyecknx 1 Gpusnyeckmx bopmya.
MCCI’IGAOBaTb ypaBHeHue Buga X2 =

a, HaxoguTb
KOPHU Npw
a>0

3Ha4eHnAa
KBajpaTHble

BbIpaXxeHWM,
KOPHY;

n3

TOYHblE WU I'IpI/I6J1VI)KeHHbIe

YMmenne IJIAHUPOBATH u
OCYILIECTBIIATh JIEITENHHOCTh, Ha-
MpaBIICHHYI0O Ha pemeHue 3aaad
HCCIIEZIOBATEIIBCKOTO XapaKTep.

YpaBHeHUs C O4HOW NepeMeHHOMN

YpaBHeHWe C 04HOW NepeMeHHON.
KopeHb ypaBHeHus. CBONCTBa
UMCIOBbIX PaBEHCTB. PaBHO-
CUNBHOCTb YPaBHEHW.

JlvHeHoe  ypaBHeHWe. PelueHwue
ypaBHeHWH, CBOAALLMXCA K
JNINHEWHBIM.

KBagpaTHoe ypaBHeHue. HenosHbie
KBagpaTHble ypaBHeHua. dopmyna
KOpHe# KBajpaTHOro  ypaBHEHUS.
Teopema Bueta. Pewerne ypasHe-
HWIM, CBOAALMXCA K KBajpaTHbIM.
BukBagpaTHOe ypaBHeHMe.

MprMepbl  pelleHns  ypaBHEHWUN
TpeTbel W YeTBEPTOM  CTEMeHU
pa3/IoXXeHVeM Ha MHOXUTENN.
PelueHune apobHO-paLoHanbHbIX

Pacno3sHaBaTb ueiinbie u KBaj-

paTHble YypaBHeEHWA, LUenble U Ap06HbIe

ypaBHeHws.
Pewatb JINHENHble, KBagpaTHble
ypaBHeHws, a Takxe ypaBHeHus,

csoaslmecs k Huv; Pe€LUATb apo6Ho-
pauMOHabHbIE YPaBHEHWS.

MCCI’IGAOBaTb KBaApaTHble ypaBHe-
HUs MO AUCKPUMUHAHTY M KO3 bULMEHTaM.

PewaTb 3agaun
panyeckum  CnocobOM: MEepexoauTb  OT
C/I0BECHOW GOPMYAMPOBKM YCIOBUA 3a4aum

TEeKCTOBble anre6-

K anrebpauyeckon  Mogenn  myTem
cocTaBeHust ypaBHeHws; peLatb
cocTaeneHHoe  ypaeHeHue; WHTEP-

NPEeTUPOBATb pesynbtar

YMeHnune npuUMEHATb HHIYKTHBHBIC
u JIEeNyKTUBHBIC Croco0bI
paccyXAeHUH, BHUAETb Pa3IHYHBIC
CTpaTEeruy peLICHHs 3a1ad.
IlepBoHayajibHbIe TPEICTABICHUS
00 uIesIX U 0 MEeToJlaX MaTeMaTHKH
KaK yHHUBEPCAJILHOM SI3bIKE€ HAYKH U
TEXHUKH, CPEICTBE MOAEIMPOBAHUS
SIBJICHUH U IIPOLIECCOB.

Buners MaTEMaTUYECKYIO
3aa4y B KOHTEKCTE MPOOIEeMHOM
CUTYyaLUH B IPYyrux
JUCLMIUIMHAX, B OKPYXaroUIEH
JKU3HU.

CamocTosITeJIbHO CTaBUTH LIEJIH,




ypaBHeHWiA. BBIOUpATh u C03J1aBaTh

PelueHWe TEKCTOBbLIX 3ajavy aJIFOpI/ITMbI I peH_IeHI/ISI

anrebpanyeckm cnocobom y4eOHBIX MAaTEeMAaTHUCCKIX
poOJIeM.

Cucrembl ypaBHEHUN

YpaBHeHMe C ABYMS MnepemMeHHbIMM.
JIuHeitHoe  ypaBHeHWe C  ABYMH
nepemeHHbIMU. [MpuMepbl pelueHms
ypaBHeHWI B Lie/IbIX YMCNax.

CncteMa  ypaBHeHWA C  AByms
nepemMeHHbIMM. PaBHOCMABHOCTb
cncTeM  ypaBHeHMin. Cuctema AByX
NNHEWHBIX  YpaBHEHUA C  ABYMA
nepemMeHHbIMY; peLleHve
NoACTaHOBKOW % CNOXEHNEM.
PeleHne cuctem ABYX YypaBHEHWW,
OfHO W3 KOTOPbIX JMWHENHOe, a
Apyroe BTOpoOi cTeneHun. [Mpumepsl
pelweHns  cucTeM HeNNHENHBIX

ypaBHeHWI.

PelieHne TEKCTOBbIX 3ajau
anrebpamvyeckum cnocobom.
[JekapToBbl KOOpAMHaTbl Ha
MJI0CKOCTU. Ipaduueckan

WHTepnpeTaums ypaBHeHUs C ABYyMms
nepemMeHHbIMM.

lpaduk AMHENHOrO YypaBHeHWs C
ABYMS  MEPEMEHHBIMY,  YI/I0BOW
Ko3bPULMEHT  npsAMoN;  ycnosue
napannenbHOCTU NPAMbIX.

MpadukyM NpPOCTENLUNX HENVNHENHbIX
ypaBHeHWli (napabosa, runepbona,
OKPY>KHOCTb).

lpaduryeckas WHTEpnpeTayms
CUCTEMbl  YPaBHEHWA C  ABYMS
nepemMeHHbIMU

OHPEAeﬂﬂTb, ABNAETCA /M napa Hcnoab3oBath

yncen pelleHVem [JaHHOrO ypaBHEHMA C Q)yHKHHOHaJII)HO-I‘pa(bI/IlICCKI/IC
Agyms nepemenHbivy; MPUBOAUTD | IPCACTABICHHA I PCHICHUA W
MPVMepbl PelleHns ypasHeHwii ¢ Asyma | ICCICNOBAHUS  yPaBHEHUH U
repemMeHHbIMN. CHCTEM.

PewaTb 3agaun, anrebpavyeckon IHoHuMarhb CYLIHOCTH

MOZE/IbIO KOTOPbIX SIBASAETCA YpaBHEHWE C AIITOPUTMHYECKHX HpemmcaHHﬁ
asyms  nepemeHHeiMy;  HaXOAWUTb 1 YMEHHUE I[GI\/'ICTBOBaTB B

UeNble Pellenvs nyTem nepecopa. COOTBCTCTBUU C NIPECIAJIOKCHHBIM
aJITOPUTMOM.

Hcenoan3oBaTh MaTeMaTHYECKHE

PewaTb rexcrosbie 3agaunm  anre6- CpCaCTBA HATTIHOCTH rpa(bnm
panueckum cnoco6om: nepexoauts ot | A WHTCpIpETAllNK,  apry-

CNOBECHOW bopmymposkm ycnosua | MEHTAILIUU.
3agaun K anrebpavyeckoin mMogenn nytem
cocTaBaeHus cncTeMsl ypaBHeHWI;

PewaTtb cucrems ABYX YPaBHEHWUIA ¢
ABYMs  MepeMeHHbIMK,  yKasaHHble B
cosep>KaHum.

pewaTtb COCTaBNEHHYIO  CUCTeMy
ypaBHEHWIA; UHTeprpeTMpOoBaThb pe3yJbTar.

CTpOVITb rpadukn ypaBHeHWI ¢ 4Byms
nepemMeHHbIMK.

KOHCprupOBaTb 3KBUBAJIEHTHbIE
peyeBble BbiCKa3blBaHMS C
MCMONb30BaHEM anrebpanyeckoro v
reOMeTPUYECKOrO A3bIKOB.

Pewatb « wmccnepoBaTtb
YPaBHEHMWS U CUCTEMbl YPaBHEHWA Ha OC-

HoBe bYHKLMOHaNbHO-rpadUYecknx
npeacTaBiAeHU ypaBHEHN

YncnoBble HEPaBEHCTBA U X
CBOICTBA.
HepaBeHCTBO € OAHOV MepemMeHHOW.

PaBHOCW/ILHOCTb HepaBeHCTB.
JIVHelHble HepaBeHCTBA C OAHOM
nepeMeHHOW. KBagpatHble
HepaBeHCTBa.

CUCTeMbl  INHEWHbIX HEPABEHCTB C
OZHOW NnepemMeHHON

HepaBeHcTBa
dJopmynupOBa'rb CBOACTBA YMCNO- | [TOHHEMATE CYIIHOCTH
Bbix HepaseHcTs, UJIJTFOCTPU- AINTOPUTMHUYECKUX MPEITTH-
POBaTb ux Ha koopavHaTHOW NPAMON, CaHWM " YMCHHE JIIEUCTBOBATh B
AOKa3bIBaTb anrebpanyecky; COOTBCTCTBHH C
MPVUMEHATb csoiicTea HepaBeHCTs HPCIUIOKCHHBIM aJITOPUTMOM.
NpY pelueHnn 3a5au. HUcnoan30BaTh
Pacno3HaBaTtb nueiibsie u KBaj- MaTeMaTHICeCKUE CPpEACTBA Ha-
paTHble HepaBeHCTBa. I AHOCTH Fpa(1)I/IKI/I 1
PewaTtb auueiinbie HepaBeHCTBa, HMHTCpHIpCTAluU, apry-
CUCTEMBI INHEVHBIX HEPaBEHCTB. MCHTAaLINU.
Pewatb KBagpaTHble HepaBeHCTBa Ha
OCHOBE rpaduueckmx NpeacTaBAeHU

3aBMCcMMocCTun MeXay BeJIM4YMHaMmun

3aBMCUMOCTb MeXAy BENNYNHaMMN.

CocraBnatb bopMy b, BbIpaxaroLime YMenune BHICTh MaTeMaTHYCCKYIO




MpeacTaBneHve 3aBUCUMOCTEN
MeXzy BeNnymHamu B BuAe Gopmya.
BbiuncneHuna no popmynam.

Mpamas nponopLuoHanbHas
3aBUCMMOCTb:  3afaHue  GopMynow,
KO3OPULIMEHT NPONOPLMOHANBHOCTY;
cBoiicTBa. [Mpumepbl NpsMo nponop-
LIMOHa/IbHbIX 3aBUCUMOCTEN.
O6paTtHas nponopumoHanbHas
3aBMCMMOCTb: 3agaHune Gopmynon,
K03dpdurLMeHT obpaTHON Npo-
NOpPLMOHaNBHOCTY; CBOICTBA.
MprMepbl 06paTHbIX MPOMOPLINO-
HaNbHbIX 3aBUCMMOCTEN.

PeweHne  3a3gay  Ha  npamyto
NPONOPLMOHaNbHOCTE U 0bpaTHYHO
NPONOpPLMOHaNbHYIO 3aBUCUMOCTU

3aBNCMMOCTU Mexay

BbIUUCNATD no popmynam.

Pacno3sHaBaTb npswyio 1 obpathyio

nponopunoHanbHble 3aBUCUMOCTU.

PewaTb rexcrobie 3agaum Ha npamyto

1 06paTHYO NPONOPLMOHA/bHbIE 3aBUCUMO-
CTV (B TOM YMCNE C KOHTEKCTOM U3 CMEXHbIX

AVCLMTIVH, U3 peasibHON XXU3HW)

Be/NYNHaMK,

3aJla4yy B KOHTEKCTE MPOOJIeMHOMN
CUTyallUd B IPYTUX AUCIUILIMHAX,
B OKPYKaIOILEH )KU3HH.

‘YMeHue BbIIBUTaTh THIIOTE3bI IPU
peleHuu yueOHBIX 3aj1ad,
MOHUMATh  HEOOXOAMMOCTh  HX
MIPOBEPKH.

YMeHMe NpuMeHsITh UHAYKTUBHBIE
H JISTyKTHBHBIC CII0COOBI
paccyXIeHul, BUACTh pa3UyuHbIC
CTpaTEeruu pelieHus 3ajay;

Uncnosble pyHKLUMN

MoHaTne byHKLMN. Obnactb
onpegeneHus " MHOXeCTBO
3HaueHun oyHKumMK. Crnocobbl 3aga-
HUAa  OyHKumn.  Tpaduk  dyHKUMW.
CeolictBa dQyHKUMM, UX oTOBpaxeHue
Ha  rpaduke:  BO3pacTaHue U
ybbiBaHWe GYHKUMKW, HYAuM OyHKUUW,
coXpaHeHue  3Haka. UYteHwe wu
nocTpoeHune rpadunkoB GyHKLMIA.
Mpumepbl rpaduKoOB 3aBUCUMOCTEN,
OTpaXxatoLLMx peasibHble NPOLEeCChI.
®yHKUMK, onucbiBalOLLME MPAMYIO U
obpaTHyto NponopLMoHanbHble
3aBUCMMOCTH, NX rpadurKu.

JIvHeHas GyHKUMS, ee rpaduk n
CBOICTBA.

KeagpatnuHas GyHKLMSA, ee rpaduk 1
CBOICTBA.

CreneHHble byHKLMM C
HaTypa/bHbIMW MoOKaszatenamm 2u3,
ux rpaduku u cBonctBa. [padumku
byHKUMRA

y=Vx y=[x|

Bbluucnarb

3HayeHunsa

CTaB/IATb tabauubl 3HaueHW GyHKLUIA.
CTpOMTb no Toukam rpapukm GYHKLUIA.

OnucbiBatb
OCHOBE ee rpa¢w4ecv<oro npeacrtaBieHNA.

Mop,en MPOBATb peanbHble 3aBncy-

MOCTU dopmynamm n rpadvkamm.
Yurartb rpadukm peanbHbIX
3aBUCUMOCTEN.

Ucnonb3oBatb bYHKUMOHANbHYHO
pa3HoOo6pasHbIX
baKToB, CBA3aHHbLIX C paccMaTpuBaeMbiMu
ObyHKUMAMY, oboraiias OnbIT BbIMOAHEHUS
LENCTBUN.

CUMBOJINKY  ANA  3anncu

3HAaKOBO-CMMBONYECKUX

Crpoutb

peueBble  KOHCTPYKUMU C
UCMo/b30BaHMeM QYHKUMOHANbHOW Tepmu-
HoJOTWM.

NUcnonb3oBartb KOMMbIOTEPHbIE

nporpamMmmbl - ana  NOCTPOEHUA

Ui B 3aBMCMMOCTU  OT
KO3PPNLMEHTOB, BXOAALLMX B GOPMYY.

Pacno3HaBaTtb sugs n3yyaembix

bYHKLMA. MNMoka3bIBaTb cxematu-
UECKM NONOXKEHNE HA KOOPAMHATHOM
MAOCKOCTU FPadmKOB 13ydaembix GYHKLMWIA B
3aBMCMMOCTY OT 3HaUYeHUI KO3DOULMEHTOB,
BXOAALMX B HOPMYbI.

CTpOVITb rpaduvkm nsyuaembix GyHKLUWNA;

OnucbIBaTb ux

CBOWCTBa

bYHKUNN,
3afaHHbIX Gopmynamm (Npu HeobXoANMOCTM

NCNnoJib30BaTb «anckynatop), CO=

cBoncTBa QYHKUUM Ha

rpapukos
bYHKUNA, ANS UCCNef0BaHNUA MOJOXEHUA Ha
KOOPAMHATHOW MAOCKOCTU TPaduKoB PyHK-
3HauYeHUn

YMeHHne caMOCTOSITEIIBHO CTaBUTh
oeinu, BI)I6I/IpaTB " cOo31aBaTh
ANTOPUTMBI JJIsl pelieHus yuaeo-
HBIX MaTeMaTUYIECKUX MPOOIeM.
YMeHue BUIETh MAaTEMATUUYECKYIO
3a/laqy B KOHTEKCTE MpPOoOJIeMHOU
CUTYaIllMH B IPYIUX QUCHUIUIMHAX,
B OKpYKaIOIeH >KU3HU.
CamocTosTeJIbHO CTABUTH
11eJTH, BEIOUpATh U CO371aBaTh
AJITOPUTMBI JJ151 PEIICHUS
y4eOHBIX MAaTEMaTHICCKUX
mpooseM.

IlaanupoBaTh 1
OCYILLECTBJIATD NEATENLHOCTD,
HAIIPABJIEHHYIO HA pelIEHUE
3aJ1a4 UCCIEA0BATENBCKOTO
Xapakrepa.

Uucnosble nocseapoBaTesZibHOCTMU. Apmj)me'mqecxaﬂ n reomeTpunueckasn

nporpeccum

MoHATHE unciosBom
nocneoBaTeNbHOCTU. 3ajaHune

anIMEHSlTb MNHAEKCHble 0603Haue-

Ilonumarhb CYIIHOCTHU




nocneAoBaTeNlbHOCTU PeKYPPEHTHOM
dopmynon 1 Gopmynoli n-ro uneHa.

ApudmeTtunyeckas un
reomeTpuyeckas nporpeccum.
®opmynbl N-ro YaeHa apupmeTnye-
CKOW 1 FeOMETpPUYECKOl NPorpeccuis,
CyMMbI NepBbIX N uneHoB. N306pa-
XeHne YneHoB apudMeTNyecKon n
reoMeTpPUYECcKom Nporpeccuii
TOYKaMV KOOPAMHATHOM MIOCKOCTY.
JINHEMHbI N 3KCMOHEHLMAbHBbIN
pocT. CNOXHble MPOLLeHTbI

HUA, CTpOVITb peueBble BbICKa3blBaHWSA C
UCMO/b30BaHNEM TEPMUHOJOMUY, CBA3AHHON
C NOHATVEM MOCNEA0BaATENLHOCTU.
Bbluncnatb  unens
Te/bHOCTEN, 3afaHHbIX  opMyoi
YsieHa UM peKyppeHTHON GOPMYNON.
YcTaHaBAMBATDb 3akoHomepHOCTb B
MOCTPOEHWUN MOCNEA0BATENBHOCTY, ECAU U3-
BECTHbI NMepBble HECKOJIbKO ee UNeHOB.
I/I3o6pa)|(a'rb UneHbl MOCNeA0BaTE b-
KOOPANHATHOW

nocnezosa-
n-ro

HOCTHK TOYKamMun Ha
NAOCKOCTWN.

PacnosHaBaTtb apumMeTnyeckyto u
reoOMeTpUYecKyto MPOorpeccMmn Mpu pasHbix
cnocobax 3agaHus.

BbIBOAMTb Ha OCHOBe Jl0Ka3aTeslbHbIX
paccy>xaeHu  dopmyabl  obLiero  uneHa
apuPMeTMyecKor U reomMeTpuyeckor Mpo-
rpeccuin, CymMMbl  MepPBbIX N YJEHOB
apudmMeTMyeckor U reoMeTpUYecKon Mpo-
pewaTtb
UCMONb30BaHWEM 3TUX GOPMYII.
PaccmaTtpumBaTtb npuveps 13 pe-
anbHoM KU3HW, VAo CTpUpyoL e
n3MeHeHWe B apudMeTUUecKor nporpeccuu,
B reomMeTpuyeckom nporpeccuu;
u3obpaxkatb
3aBMCMMOCTM rpaduyecku.

rpeccui; 3ajauun C

COOTBETCTBYHOLWME

Pewatb 3a/,aum Ha CJIOXHbIE MPOLEHTbI,
B TOM UMC/ie 3a4auv 13 peasbHOW MPaKTUKM

(c ncnonb3oBaHnem KaanynﬂTopa)

ANTOPUTMUYECKUX MPEITHU-
CaHHIl U yMEHUE JEHUCTBOBATH B
COOTBETCTBUH C
MPEAIOKEHHBIM AJITOPUTMOM.
Bugers MaTeMaTH4ECKyIO
3a7a4y B KOHTEKCTE
poOJIEMHOM CUTYalluH B
JIPYruX IMCHUIUINHAX, B
OKPY>KaloILEeH )KU3HHU.

OnucarenbHaa CTaTUCTUKA

MpeAcTaBAeHWe JaHHbIX B BUAe
TabauL, gnarpamm, rpadprKos.
CnyvaiiHas nameHumBocTb. Cta-
TUCTMYeCKMe

XapaKTepucTMKN Habopa AaHHbIX:
cpeAHee apudmMeTUUeckoe, MeanaHa,
Hanbosbluee N HavMeHbLLee
3HayeHwus, pa3max. [pegcraBneHne o
BbIBOPOYHOM MCCNef0BaHNM

N3Bnekatb nHpopmaumto ns Tabany n
anarpamv, BBIMOJIHATD  BbiuncieHus

No TabANYHBIM JaHHbIM. Onpep,emrrb
no Avarpammam Hanbosblune Z

HaumeHblne AaHHble, CPABHUBATb

BENNYNHDI.

MpeacraBnarb
Buge Tabauy, cronbuatbiX U KPYroBbIX
4AvarpammMm, B TOM 4MCAe C  MOMOLLBIO
KOMMbIOTEPHBIX MPOrPamM.
anIBOAVITb npuMmepbl
AaHHbIX (LeHa, pocT, Bpems Ha 4opory v T.
4.), HAXOAWUTb cpeaHee apudmetu-
UecKkoe, pasmax YMCIoBbIX HaBoPOB.
anIBOAVITb cogep>KaTtebHble
MpYMepbl UCMO/Ib30BAHNA CPEAHUX ANs

onncaHua AaHHbIX (ypOBeHb BOAbI B
BOJO0€EME, CMOPTUBHbIE NOKa3aTenu,

nHdopmaLmo B

YNCNOBbIX

onpejgeneHne rpaHuL KamMaTtnyeckux 30H)

IHoHuMAaTh ¥ HCIOJIb30BATh
MaTeMaTHYECKHUEe CPEJICTBA
HaTJIITHOCTHU (JIMarpaMMel,
TaOJHIIBI, CXEMBI) IS
WJUTIOCTPALIMK, HHTEPIPETALNH,
apryMeHTaIluH.

Buaers MaTeMaTHYECKYIO
3aja4y B KOHTEKCTE
npoOJIEMHOM CUTYaIlMH B
JNPYTUX JUCHUIUIAHAX, B
OKpYIKaroIIen KU3HH.

CnyuaviHble cob6bITUA U BEPOATHOCTb

MoHATVE O CyYaliHOM OrbITe U
cyyYaiHoM cobbiTmm. YacTtoTa

MpoBoautb

TOM

cnyyaiHble
uncne ¢

3Kcnepu-

MEHTHI, B NnOoMOLbHO

Buaern MaTEMaTUYCCKYIO




cyyanHoro cobblitns. Ctatuctuye-
CKWIM NOAXOZA K MOHATMIO BEPOATHO-
CTN. BepoATHOCTM NPOTMBONONOXKHbIX
cobbITnin. [locToBEpHbIE U
HEBO3MOXHble CObbITMA. PaBHOBO3-
MOXHOCTb cObbITU. Knaccnueckoe
onpegeneHne BepoATHOCTU

KOMMbIOTEPHOTO MOZENMPOBaHUS,
MHTEPMpeTMpoBaTh ux pe3ynbTarbl.
Bbluncnarb YyactoTy  CayyariHoro
cobbiTvs;  OLEeHMBaTb  BEPOATHOCTb  C

MOMOLLBIO YaCTOTbl, MOJyYEHHOW OMbITHbIM
nyTem.

Pewatb 3afaunm  Ha

coeurvii. [ pUBOANTD
npumepbl Cly4alHbIX COBLITUI, B YaCTHOCTU
[OCTOBEPHbIX W HEBO3MOXHbIX COOBITUN,
MasioBEPOSATHbIX COBLITUIA.

MpuBoautb

HOBEPOSATHbIX COBbITUN

HaxoXzeHune

BEPOATHOCTEN

npumepsl paB-

3aJa4y B KOHTEKCTE
poOJIEMHOM CUTYalluH B
JIPYTUX JUCUUILIINHAX, B
OKPY>KaIOILEH )KU3HHU.

Ymenue BbIABUI'aTh T'HUIIOTE3bI
NpU pelnieHuu Y4eOHBIX 3ajad,
IIOHUMAaThb HCO6XOZ[I/IMOCTL ux
MIPOBEPKHU.

dnemeHTbl KOM6UHaTOpPUKH

PelueHne KOMBUHATOPHbIX 3ajau
nepebopom BapuaHTOB.
KomMbuHaTopHOE NpaBmio yMHOXe-
HuA. MepecTaHoBKU 1 pakTopuan

BbINOJIHATD  nepebop
MOXHbIX ~ BapWaHTOB  Ans
06BEKTOB MV KOMOBUHALLWIA.

MpumeHaTb
TOPHOTO YMHOXEHUSA ANS PELLUeHMs 3ajay Ha
HaxoXJeHue uucia OOLEKTOB WM KOM-
6uHauMii  (AvaroHasM  MHOTOYrO/bHUKA,
pyKkonoxaTtus, UMcio  Kogos,  WKNpPOB,
naposemn nT. n.).

Pacno3HaBaTb 3ajaun Ha onpege-
JIEHWE uMCia MEepecTaHOBOK W BbIMONHATb
COOTBETCTBYHOLLME BbIUNCIEHNUS.

BCEX BO3-

nepecuera

npaBmao  KoMbuHa-

Pewatb 334aynm  Ha  BblUMC/NEHME
BEPOATHOCTM  C  MPUMEHEHWEM  KOM-
6UHaTOPUKN

IHonnmaTre ¥ UCHOIB30BaTh
MaTeMaTU4eCKue cpencraa
HArJSTHOCTH CXEMBI JUISt
WJUTIOCTPALINU, UHTEPIPETALIMT

MHo)ecTBa. d/1eMeHTbl IOTUKU

MHO>KecCTBO, 3/1€MEHT
MHOXeCTBa. 3ajaHne MHOXeCTB
nepeuncieHnem 3/1eMeHTOB,
XapaKTepunCcTMyeCcKnM CBOMCTBOM.
CraHaapTHble 0603HauYeHUs yncno-
BbIX MHOXeCTB. [1ycToe MHOXeCTBO ©
ero o6o3HaueHve. NMoAMHOXeCTBO.
ObbesrHeHWe 1 NnepeceyeHmne
MHOXECTB, Pa3HOCTb MHOXECTB.

WnntocTpaums oTHOLLEHWI
MeXZy MHOXEeCTBaMM C MOMOLLIbHO
Amnarpamm diinepa — BeHHa.

MOHATWS O PaBHOCUBLHOCTH,
cnepoBaHnK, ynotpebaeHve

JIOrNYeCcKnx cBa3okec/siu, mo,8 Tom
W TOJIbKO TOM CJ/iydae.

Jloruyeckwve CBA3KNUM, UTU

anIBOAVITb npuUMepbl  KOHEYHbIX W
6eCKOHEUHbIX MHOXECTB. Haxoautb
obbeAMHEHME U MepeceyeHvie  MHOXEeCTB.

MpuBoauTb
Knaccubunkaumi.
Ncnonb3oBartb TEOPeTUKO-MHOXe-

CTBEHHYHO CMMBOJIKY U A3bIK Mpu peleHnn
3ajila4y B Xo4€e MU3yYeHUAa pasnydHbIX pasjenos

Kypca.
MI'IIII-OCTPVIPOBaTb mMaTeMaTtuyeckmne
MOHATVS U yTBEPXAEHUS

NUcnonb3oBartb npumepbl n
KOHTPMpUMEpbI B apryMeHTaLmu.

KOHCprVI POBATb wmatematnyeckue

npeanoxeHna C NOMOLWbKO CBA3OKEC/IU, TO,

npumMmepbl HECNOXHbIX

npuMepamm.

B TOM U TOJIbKO TOM C/IY4Yae, NOTNUYECKUxX
CBA3OK U, WU

IHoHuMAaTh U UCIIOIL30BaThH
MaTeMaTHYECKHUE CPEJICTBA
HaTJISITHOCTHU (JIMarpaMMBel,
TaOJHIIBI, CXEMBI) TS
WJUTIOCTPALIMK, HHTEPIPETALNH,
apryMeHTaIluH.

I'eomeTpusi /-9 kiaaccol




Mpambie un yrabi

Touka, npsamas, NaockocTb. OTpe3oK,
nyd. Yron. Mpamoli yron, ocTpblin u
TYNOW YrAbl, pa3BepHYTbIA yros.
BepTukanbHble M CMeXHbIE YIIbl.
BuccekTpuca yrna n ee cBOMCTBO.
CeolicTBa yri0B ¢ napanienbHbIMU U
neprneHANKYAAPHBIMU CTOPOHAMMU.
B3anMHoe pacnonoxeHune nNpambIx Ha
NAOCKOCTU: MapaniebHble 1
nepecekatroLecs npsmble.
MepneHAVKyAspHbIE NPAMbIE.
TeopeMbl 0 NapannenbHoOCTH 1
nepneHANKYAAPHOCTU NPAMBbIX.
MepneHAWKYAAP N HAKNOHHasA K

®opMyIHpPOBaTh M J0Ka3bIBATh
TEOPEMBI, BBIPAKAIOIINE CBOWCTBA
BEPTUKAJIBHBIX U CMEKHBIX YIJIOB,
CBOMCTBA M NNPU3HAKYU NapAJLIEIbHBIX
IIPSIMBIX, O €IMHCTBEHHOCTH I1€p-
NEHUKYIISIpa K IPSMOM, CBOMCTBE
NEePIEHANKYJIAPA U HAKIIOHHOM,
CBOMCTBaX OMCCEKTPUCHI yria U
CEPEIMHHOTO MEPIIEHINKYISPA K
OTPE3KY.

Pemarts 3a1a4u Ha NOCTPOCHHUE,
JI0Ka3aTeJIbCTBO U BBIYMCIICHUS.

YMeTh HaX0IUTh B
Pa3IMYHBIX UCTOYHHKAX
uH(popMaLHIo,
HEOOXOAUMYIO JIJIsI
pellieHns MaTeMaTH-
YecKUX Mpo0seM, u npea-
CTaBJISITh €€ B MOHSATHOMU
dbopme, MOHUMATD U
HCII0JIb30BaTh MaTeMaTu-
YECKHUE CpeCTBa
HarJIITHOCTHU (YEePTEkKN)
JUISL UJUTIOCTpAIiH,

- - WHTEPIIPETALINH.
npamou. CepeanHHbBIN BI:II[GJ‘ISITI) B YCJIOBHHU 3aJa4X YCIIOBHEC
nepreHAnKyaap K OTPesKy. u 3axmrodeHue. Onupasich Ha yCIOBUE
CBoiicTBa bUCCeKTpUChI yraa u 3a/1a4H, TIPOBOJIUTH HEOOXOIMMbIE
CepeAVHHOro nepreHAnKyaapa K AOKa3aTCJIbHBIC PACCYXKICHH .
oTpesky. ConocTaBiATh NOJY4EHHBIN
pe3yibTaT C yCIOBUEM 3a/1a4H.
TpeyronbHuku

TpeyronbHWKW. [psMoyrosbHble, ¢OpMyIIV|pOBaTb onpeaeneHus YMenue BbIJIBUT'aTh

OCTPOYroJibHbI€ U TyNoyro/ibHble NPAMOYrONLHOMO, OCTPOYroAbHOro, TymoyronbHoro, | TMIIOTE3bl  MPU  PCIICHHUMA

TpeyronbHuKW. BeicoTa, megmaHa,
buccekTpuca, CpeAHAs INHNA
TpeyrosbHvka. PaBHobeapeHHble 1
PaBHOCTOPOHHWE TPeyroNbHUKY;
CBOWCTBa Y NPU3HaKN paBHobes-
PeHHOro Tpeyro/bHuKa.

Mpwu3Hakn paBeHCTBa
TpeyronbHMKoB. pr3HaKn paBeHCTBa
NPAMOYrO/IbHbIX TPEYrOIbHNKOB.
HepaseHCTBO TpeyrosbHuKa.
CooTHOLLEHNA MeX Y CTOPOHaMW U
yrnamu TpeyronbHuka. CyMmayrnos
TpeyronbHyvKa. BHellHwme yrabl
TpeyronbHvKa, TeOpeMa O BHELLIHEM
yrne TpeyronbHuka. Teopema Paneca.
Mosobue TpeyroNbHUKOB; KO3¢-
burumeHT nogobus. MpusHakm
nogobua TpeyronbHNKOB.

Teopewma lMudaropa. CuHyc,
KOCMHYC, TaHTreHC, KOTaHreHC OCTporo
yria NnpAMOYroIbHOro TPeyronbHuKa
nyrnos ot 0 go 180°; npusesaeHue K
ocTpomy yray. PeweHve
NPAMOYrO/bHbIX TPeYroabHNKoB. Oc-
HOBHOE TPUrOHOMETpUYecKoe
ToXxaecTBo. PopmyIbl, CBA3bIBaOLLME
CUHYC, KOCUHYC, TAHreHC, KOTaHreHc

paBHOGespPeHHOTO, pPaBHOCTOPOHHEro
TPEYroNbHUKOB; BbLICOTbI, MeAMaHbl, 6UCCEKTPHUCHI,
cpepHew NVHWK TPeYronbHUKa;

pacno3HaBaTb v« M306paXkaTb vx wa
yepTexax U pucyHKax.

¢OpMy1’l MPOBATb onpeaeneHve pasHbIX

TPEeYroNbHUKOB. ¢opmynwp03a'rb n

AOKa3bIBaTb teopemsl
BEHCTBA TPEYroNbHNKOB.

O6BbACHATL v WANIOCTPUPOBATb
HEepaBEHCTBO TPeyroibHMKa.

®dopmynupoBaTb « AOKa3biBaTb
Teopembl o CBOWCTBax n Npu3HakKax
paBHo6e,qpeHHoro TpeyroabHMKa, COOTHOLWEHNAX
MeXay CTOpOHaMu U yriaMu TpeyrosibHWKa, cymme
YrnoB TpeyrosbHuKa, BHELWHEM Yyrjie TpeyrojbHuka, o
cpe,quFl JINHNW TpeyrosibHUKa.

¢OpMy1’l MUPOBATb onpeaenerme nogobHbix
TPeyronbH1KOB.

tbopmynuposa'rb n AOKa3blBaTb
TeopeMbl O Mpu3HaKax MoAO6UA TPeyrosbHUKOB,
Teopemy Paneca.

0 npwv3Hakax pa-

dJopmynupOBa'rb onpegeneHuns "
UWNNICTPNpPOBaThb noHaTna CUHyCa,
KOCMHYCa, TaHreHca W KOTaHreHca OCTPOro yrna

y‘{C6HLIX 3ajJgad, IIOHHUMAaTb

HEOOXOJUMOCTh X
MIPOBEPKH.

YMmenne MPUMEHSTh
WHIYKTUBHBIE "
JIETYKTUBHBIC Croco0bt
paccyXKaeHuH, BUIIETH
pasIYHBIC CTpaTeruu
perreHus 3aaad.

YMeHHe CcaMOCTOSTEIIHHO

CTaBUTH LEIH, BBIOMPATh H
CO37aBaTh ANTOPUTMBI JUIS
pemreHust yaeOHBIX MaTeMa-
THYECKUX TPOOIIeM.

YMenue IJIaHUPOBATb U
OCYLICCTBJIATD
ACATCIBbHOCTD, Ha-

NpaBJIEHHYI0 Ha peLIeHne
3a/a4 HMCCIEAOBATENbCKOIO
XapakTepa.




OZHOTO 1 TOrO Xe yraa. PelueHne
TPEYro/IbHVKOB: TEOPEMa KOCUHYCOB 1
Teopema CMHYCOB.

3amMeyaTesibHble TOUKW TPEYro/IbHMKa:
TOUKMN MepeceyeHns cepesuHHbIX
nepneHAVKyAspoB, bUccekTpuc, Me-
[MaH, BbICOT MW UX MPOAO/KEHWI

NPAMOYroNbHOrO  TPeyroJbHuKa. BbIBOAVITb
dopmynbl, Bblpaxkatouine byHKLMM yrna
NPSMOYroNbHOro TPeyroJibH1Ka Yepes ero CTOPOHbI.

dJopmynuposa'rb n AOKa3blBaTb
Teopewmy lNMndaropa.

DopMyNNPOBATb onpesenenmna  curyca,
KOCMHycCa, TaHreHca, kotaHreHca yrnos ot 0 go 180°.
BbIBOAMTb dopmybl, BbipaxatoLme GyHKLUM
yrnos ot 0 o 180° uepes GpyHKLMNOCTPLIX YrA0B.

d)opmynuposa'rb v Pa3bACHATb
OCHOBHOE TpWUroHoMmeTpuyeckoe ToxzaecTtso. [lo
3HaYeHVAM OJHON TPUTOHOMETPUYECKOW GYHKLMK

yrna BbIUNC/IATD
TPUrOHOMETPUYECKUX GYHKLMIA 3TOro yraa.

®dopmynmpoBatb v AOKa3biBaTb
TEopeMbl CUHYCOB U KOCWHYCOB.

¢OpMYIIVIpOBaTb n AOKa3blBaTb
TeopeMbl O TOYKax NepecevyeHns CepeimHHbIX nep-
NeHAVKYNApoB., 6I/ICC€KTpI/IC, MeAnaH, BbICOT WU KX
NPOAOIKEHWIA.

NccnepoBatb

NOMOLbH KOMMbKOTEPHbIX MPOrpamMm.

Pewarb 33124 Ha TOCTPOCHHE,
J0Ka3aTeJIbCTBO U BBIYMCICHUS.
Bbigenatb B ycioBuu 3a1auu
YCIIOBHE U 3aKJIIOYCHHUE.
MopennpoBaTtb ycioBue 3a/1a4u ¢
IIOMOUIBIO YePTEXKa MU PUCYHKA,
NPOBOAUTb JONIOJIHUTEIbHbIE MO~
CTpoeHHs B XoJie penieHns. Onupasch
Ha JJaHHBIE YCIIOBHS 33/1a4, MPOBO-
AVNTb HEO0O0XO0IMMBIE PACCYKICHUS.
NHTepnpeTnpoBaTb 1o1y4deHHbII

PE3YIbTAT U COIIOCTABJIATH €TI0 C
YCIOBHEM 3aJa4un

3HayeHun apyrnx

CBOWCTBA TpEyrojibHWKa ¢

YeTbIpEXYronbHUKMN

YeTbIpexyronbHuK. ®dopmynmposatb onpeaenenns | Y MeHHe BBIJIBUTATh
Mapannenorpamm, — T€OpeMbl O | napanjenorpamma,  npsmoyrobuka, — keagpara, | THIIOTE3BI  TIPH  PCIICHHH
CBOWCTBaX CTOPOH, YyrioB N ANAroOHa- | pomba, Tpaneuwyn, paBHOGEAPEHHOW W  MNPAMO- y‘le6HLIX 3a/1a4, MOHUMATh
Nleil napasnenorpaMmma U ero Mnpwv- | yronbHoW Tpaneuuu, CpedHel AuHUM  Tpaneuuw;

Yl p p p HCOOXOAUMOCTh nux
3HaKMU. pacno3HaBaTb » M306paXKaTb wx va | MPOBEPKH.
MpAMOYronbHK, Téopema O | uepTexax n pucyHkax. YMenue IIPUMEHSATH
e AAronartl | ppopmynmposatb « AOKa3biBaTh MH[yKTHBHbIC u
Pp 6 Y - TEOopeMbl O CBOWCTBAX W MpU3HaKax JENYKTUBHEIE Croco0bI
OMO, TeopveMa O CBOUCTBE napasnenorpamMmma, NpAMOoyrobHIKa, KBagpaTa, paccyIeHHH, BUJICTh
ﬁg:ro:?nem. powm6a, Tpaneuym. pasiiuyHbIe CTpaTeruu

Apar. NccnepoBaTb ceoiictsa uetbipexyronbHUKos c eleHus 3amay.
pexy p a
Tpaneuns, CpeaHan mHua MOMOLLBHO KOMIMLIOTEPHbIX MPOrPaMmM

Tpaneuuw; paBHo6e,qpeHHaﬂ . YMenune CaMOCTOATECIIbHO
TpaneLys PewaTtb sagaun na nocrpoenne, gokazatenscteo | cTaBUTH IENH, BEIOUPATHE U

n soincrenvs. MOA@NINPOBATb yciosve 3a- | CO3/1@BaTh  AITOPUTMBL ISt

Aaun  C  MOMOLWbI0  uyepTexa WaM  pucyHka, | PCHICHUS y4eOHBIX MaTema-

MPOBOAWUTDb jononHUTeNbHbIE MOCTPOEHUA B THYECKHUX POOIEM.

XOA€ peleHms. YMeHue IJIaHHPOBaTh M




BblAEﬂﬂTb Ha 4yepTexe KoHoUrypauuun, He-
obxoAnMble AN MPOBeAeHUs
JIOTMYECKVX LLAroB peLleHus.

n HTepnpeTUpPOBAaTb nonyueHHbIl pe3yb-

TaT 1 CONOCTaBAATb €ro C ycJioBUeM 3ajayun

obocHoBaHWI

OCYIIECTBIISTh
JIeATEIBHOCTD, Ha-
NpPaBJICHHYI0 Ha peIICHUE
3a7a4  UCCIIENOBATEIbCKOTO
Xapakrepa.

MHoroerﬂbHMKVI
MHoroyrosibHuK. Bbinyk/ible MHOTO- | Pacrio3HaBaThb MHOTOYTOALHUKM YmMmenne BBIJIBUTATh
YrOJIbHUKMN. MpaBuabHble TUIIOTE3BI  IIPU EIIEHNH
dbopMyNMpoBaTb  onpegenene  u P p
MHOFOYronbHuKN. TeopemMa o0 cymme y4eOHBIX 3a]a4, IOHUMATh
YrJ10B BbINykAoro MHoroyronbHuka. | MPUBOAUTb npumepbi MHOMOYrofbHNKOB. HE00XOIMMOCTh HX
Teopema 0 cymme BHewWwHWx yrnoe | ()OpPMYAMPOBaTb « AOKa3biBaTb | MPOBEPKH.
BbIMYKJOro MHOroyro/ibH1ka TEOPEMY O CyMME YI/I0B BbiMyKAOrO MHOTOYrobHuKa. | Y MeHHe MPUMEHSTh
NccnepoBaTb csoiictsa mHoroyronbhnkos ¢ | HHIYKTHBHBIC a
NOMOLLbIO KOMMbOTEPHbIX MPOrpamMm. JACAYKTUBHBIC CII0COOBI
PewlaTb :agauu  wa  pgokasatenscteo  u | PACCYXKICHHH, BHUICTH
BLIUNCIEH NS pa3IuyHbIC CTpaTernu
MopgennpoBatb  ycosve sagaun ¢ | PCIICHIA 3a1ad.
YMeHune  caMOCTOSITENBHO

nomouipto yeptexxa nam pucyHka, MPOBOAUTD
AOMOJIHUTENbHBIE MOCTPOEHNS B XOAE PELUEHUS.

MHTepI’IpeTMpOBaTb noayYeHHbIV

pesyabtar 1 COMOCTAB/IATD ero c ycnosvem
3apaun

CTaBUTH LIENH, BHIOMPATH U
CO3/1aBaTh AJTOPUTMBI IS
pemeHust yu4eOHBIX MaTema-
THYECKUX TTPOOIIEM.

YMeHne 1IaHUpPOBATH U
OCYIIIECTBIISTH
JIesITeNTFHOCTB, Ha-

MpaBIIEHHYI0O Ha pelIeHne
3a/la4  HMCCIIEN0BATEIHCKOTO
XapakxrTepa.

OKpY>XHOCTb U Kpyr

Okpy>HOCTb 1 Kpyr. LleHTp, pagunyc,
avameTp. yra, xopaa. Cektop,
CermMeHT. LleHTpanbHbIi, BNUCaHHBIN
yros, BeJIM4vHa BMMCaHHOrO yria.
B3avMHoOe pacrnonoxeHune npsamon u
OKPYXXHOCTH, ABYX OKPY>KHOCTEN.
KacatenbHas n cekyuwias kK
OKPY>XHOCTW, UX CBOMCTBA.

BnncaHHble 7 onuncaHHble
MHOT Oy O/IbHVIKM. OKpY>XHOCTb,
BMWCaHHas B TPEYrONbHWK, W OK-
PY>KHOCTb, onmcaHHas OKOJO
TpeyroibHvKa. Teopewmsl o]
CYLLIeCTBOBAHMM OKPY>KHOCTH,
BMWCAHHOW B TPEYTOJbHUK, W
OKPYXHOCTW,  OMWCaHHOW  OKOJIO
TpeyrosibHuKa.

BnincaHHble 1 onvcaHHble
OKPY>KHOCTW MPaBUIbHOrO
MHOFOYrO/ibHYKa.

dopmynbl ANs BbIUNCIEHWUA CTOPOHbI
npaBuAbHOrO MHOTOYrOJIbHNKa;
pagnyca OKPY>KHOCTW, BMWUCaHHON B
MPaBUAbHBIA  MHOTOYrONbHUK;  pa-

¢opmynuposa'rb onpeaeneHns NoHATUN,
CBA3aHHBIX C OKPY>KHOCTbIO, LIEHTPAIbHOTO U
BMWCAHHOTO YI0B, CEKYLLEN 1 KacaTeNbHOW K
OKPY>HOCTU, YrI0B, CBA3AHHbIX C OKPYXXHOCTbHO.

®dopmynupoBatb v AOKa3biBaTb
TeopeMbl O BMUCAHHbIX Yyraax, yrnax, CBA3aHHbIX C
OKPY>XHOCTbH.

MN306parkatb, pacno3HaBaTb

OMUCBIBATDb B3anmHoe pacnonoxeHve NpsMoi
1 OKPY>KHOCTW.

N3o06paxkatb « ¢opmynmpoBaTb
onpegeneHna BMCaHHbIX n
MHOFOYyrobHMKOB U TPeyroJbHUKOB;
OKPY>XHOCTW, BMMCaHHON B TPEYroibHUK, n
OKPY>XHOCTW, OMNCaHHOWN OKONO TpeyrosbHWKa.

dopmMynvpoBaTthb « ,OKa3bIBaTh
TEOPEMbI O BMUCAHHOM 1 OMUCAHHOM OKPYXXHOCTAX
TPEeYro/bH1Ka U MHOTOYro/ibHMKa.
I/Iccne,qosa'rb CBOWCTBa KOHOUTypaLui,

CBA3aHHbIX C OKPY>XHOCTbHO, C MOMOLbHO
KOMMNbHOTEPHbIX MpOrpamMmm.

ONUCaHHbIX

Pewartb 3aflaun Ha NoCTpoeHue, AoKa3aTeNbCTBO
N BbIYUCAEHUS.

YMmenue BBIIBUTATh
TUTIOTE3Bl TIPU  PEIICHUH
y4eOHBIX 3a7a4, MOHUMATh
HEOOXOJUMOCTh X
MIPOBEPKH.

Ymenue MPUMEHSTh
WHIYKTUBHEIE "
JIEMYKTUBHBIC CII0CcOOBI
paccyxaeHuH, BUIIETH
pasIYHBIC CTpaTeruu
perreHus 3aaadq.

YMenue caMOCTOSITEIBHO

CTaBUTb IICIIH, BBIGI/IpaTB n
CO31aBaThb AJTOPHUTMBI JIA
peUICHuA y‘l66HBIX MareMa-
THYCCKHUX HpO6J’IGM.

YMeHnune 1UIaHUPOBATH WU
OCYIIECTBIIST
JIESITEIIbHOCTD, Ha-

MpPaBJICHHYI0O Ha peElIeHHE
3aJ1a4  MCCIENO0BATENBCKOrO
XapakTepa.




AVyCa  OKPYXHOCTW,  OMWUCaHHOM
0oKOoNo npaBW/IbHOTO MHOrO-
yronbHuKa

MOAEHMPOBaTb ycnoeve  3ajaum  C

nomolysto YepTexa nam pucyHka, MPOBOAUTD
AOMOHUTENbHbIE MOCTPOEHUS B XOA4E PeLUeHMs.

BblAeI’lﬂTb KOHUrypaumu,
HeobXxoAMMble A/ NMpoBeAeHWs OOOCHOBaHWI J1o-
TMYECKUX LLIAroB peLleHuns.

MHTepnpetupoBaTtb

pesynbtar 1 COMOCTABJIATD ero ¢ ycnosvem
EEVLERT

Ha  uepTexe

nosyYeHHbIV

FEOMETPM'-IECKVIE npe06pa303a|-| usa

MoHATVE O paBeHCTBE HUTyp.
MoHATVE ABUXKEHWSA: OceBast U
LeHTpanbHas CUMMETPUK, Napan-
NenbHbIN NepeHoc, noBoporT. Mo-
HsTVe 0 NogobuN Guryp v
roMoTeTVM

O6bACHATL «  WANIOCTPUPOBAaTh

MOHATWS paBeHCTBa ¢uryp, nogobus. CTpOVITb
paBHble 1 cummeTpuyHble duryps, BbIMOJIHATD
napannenbHblii TEPEHOC 1 NMOBOPOT.

UccnepoBaTtb

NOMOLbH KOMMbKOTEPHbIX MPOrpamMm.

BbinonHATb NpoekTbl Mo TeMam
reoMeTpuyecknx NpeobpasoBaHWin Ha MAOCKOCTU

CBOMCTBA  JABWXEHUA  C

Ymenue 1uaHHpOBaTh U
OCYIIECTBIATH
JACATCIIBHOCTD, Ha-

MpaBJICHHYI0 Ha pelleHne
3a7a4  HCCIIENI0BATEIbCKOTO
Xapakrepa.

nOCTpOEHI/ISI C noMouwlbio LNPKYIA U 1n

HenKu

MoCcTpoeHMs ¢ NOMOLLBIO LIMPKYASA 1
NmHenkn. OCHOBHbIE 334a4M Ha
NoCTpoeHMe: JeneHune oTpeska
nonoJsiam; MOCTPOEHWeE Yrna, PaBHOToO
JAAHHOMY; MOCTPOEHWE TPeYro/ibHUKA
Mo TPeM CTOPOHaM; MOCTPOEHNE
nepneHAnKyAspa K NpsmMoi;
NnocTpoeHne BUCCEKTPUCHI YIA;
JefleHne oTpesKa Ha NPaBHbIX
yacTen

PewaTtb 3afi@4m Ha NMOCTPOEHME C MOMOLLLbHO
LMPKYAS N INHENKN.

HaXOAMTb YCNOBWS CyLLECTBOBAHWA peLueHus,
BbIMOJIHATL MOCTPOEHWE TOYeK, HeOoBXOAUMbIX a5

MOCTPOEHUS NCKOMOI GUrypbl.
AOKaBbIBaTb, YTO MOCTpoeHHas  durypa
yzoBneTBopsier yCn0BWsAM 3agaum

(onpep,enm'b UYNCNO peleHnid 3agaun npu
KaXX0M BO3MOXHOM Bbl6OpEe AaHHbIX)

YmMmenne BHUJETH
MaTEeMaTHYeCKyl0 3anady B
KOHTEKCTE MPOOIEMHOMA
CUTYaIluu B TIPYTUX
JTUCIUILTIHAX, B
OKpY>Kalolllen KU3HU.
HNmers  mepBOHauasibHbBIC
MIpEJCTaBIEHUsI 00 UAEAX H
0 METOIaxX MaTeMaTHKH Kak
YHHBEPCAITHHOM SI3BIKE
HayKH ¥ TEXHUKH, CPEACTBE
MOJICIIMPOBAHUS SIBJICHUUA M
TTPOIIECCOB.

MN3mepeHre reomeTpuyeckux BeJIMUMH

[OnvHa otpeska. [ivHa 1OMaHOM.
MNeprMeTp MHOroyronbHwKa.
PaccTosHne OT TOUKM AO MPAMON.
PaccTosHne mexgy napannenbHbiMu
NPAMbIMMU.

[nvHa OKPY>XHOCTW, YnCAOo AI; ANNHa
AYTY OKPY>XKHOCTU.

lpagycHas mepa yrna, COOTBETCTBUE
MeXXAy BEMUYNHON LIEHTPaIbHOTO
yrna v JJVHOW fyrn OKPY>XHOCTW.
MoHATMe naoLwaamn NAoCKnx euryp.
PaBHOCOCTaB/IEHHbIE 1
pasHosenukune ourypsil. Maowass
npaMoyrosbHuka. Maowazam
napanfenorpamma, TpeyroibHvKa v
Tpaneuuu (OCHOBHbIE GOPMYIIbI).
®opmyinbl, BbipaxaroLme naoLasb
TpeyronbHvKa Yepes fiBe CTOPOHbI 1
Yron MexJzy HUMWU, Yepes nepumeTp

O6bACHATL « WANIOCTPUPOBaThb
NOHATME NepuMeTpa MHOroyroJibHMKa.

dJopmynupOBa'rb onpeaeneHns paccTosHms
MEXAyY TOUKamMu, OT TOUKU A0 MPSMON, MeXAy napan-
NI€NbHBIMU MPAMBIMMU.

dJopmynupOBa'rb n OOGBACHATL
CBOWCTBA A/VHBI, TPaAyCHOM Mepbl yraa, Niowaau.

®dopmynmposaTtb Mexay
BE/IMUNHOMN LueHTpasbHOro yrna w ,CI,.HI/IHOI‘/II ayrn
OKPY>XHOCTW.

COOTBETCTBUE

O6BbACHATD « nnnrcTpupoBatb
MOHATUA  PaBHOBEAVKMX W PaBHOCOCTaBAEHHbIX
buryp.

BbIBOAVITb dopmynbl naowagen

NpsMOYrofbHVKa, NapannenorpaMma, TpeyroibHmKa 1
Tpaneuuw, a TaKke (GOPMyJy,  BblpaxXaroLLyto
nioLwasb TPeyronbHWKa Yepes ABe CTOPOHbI U yron
MEXAY HUMW, ANMHY OKPY>XXHOCTU, NAOLWaAb Kpyra.

Ymenne BHJIETH
MaTeMaTHYECKyl0 3axady B
KOHTEKCTE poOIeMHON
CUTyalluu B b119)9970:4
JUCLUIUIMHAX, B
OKpPYKaIOILEH XKU3HU.
HNmerp  mepBOHauanbHBIC
npeAcTaBieHus] 00 UAesIX U
0 METOJax MaTeMaTHKH Kak
YHHBEPCATbHOM A3BIKE
HayKd U TEXHHUKH, CPEICTBE
MOJIETIMPOBAHUS SIBJICHUH U
IIPOLIECCOB




1 pagmnyc BMMCaHHON OKPY>XKHOCTY;
¢dopmyna lepoHa. Maowaab MHoOro-
yronbHuka. lNaowage kpyra un
naowaab cektopa. CooTHoleHmne
Mexay naoLwagaMmn NojobHbIX

duryp

Haxoauntb

pa3breHnem Ha TpeyroJbHUKM 1 YeTblPexyroabHUKM.

O6BACHATD UWANCTpnupoBaThb
OTHOLLIEHWeE NiowWaAel NOA06HbLIX Guryp.

PewaTb

naouwaab MHOroyro/sibHvKa

BbIUMC/IEHNE  JINHENHbIX
BE/IMUMH, TPajycHOW Mepbl Yyraa W naowagen
TPEeyroJlbHUKOB, YeTblpexyrosbHMKOB "
MHOTFOYTO/IbHUKOB, AJINHbI OKPYXHOCTW U MAoLWaAn

3a4aun  Ha

kpyra. Onupascb Ha AaHHble ycnoBus 3agaun, Ha=
XoAUTb
AnMbIX GopMys, Npeobpa3oBbiBaTb GOPMYIIbI.
Ucnonb3oBatb dopmMynbl A5 060CHOBaHWMS
AoKa3aTeNbHbIX PaCCy>XAEHUN B XO4e peLleHus.
VlHTepI'IPETVIpOBaTb

pesyabtat 1 COMOCTABJ/IATD ero ¢ ycnosvem
3agaun

BO3MOXXHOCTU MNpPUMEHEHUA Heobxo-

noayYeHHbIV

KoopauHaTthbl

[lekapToBbl KOOPAMHATbLI Ha
NAOCKOCTUW. YpaBHeHMNE NPSAMON.
KoopanHatbl cepeaunHbl oTpeska.
dopMyna paccTosHUS MexXAay ABYMs
TOUKaMM NAOCKOCTU. YpaBHeHMe
OKPY>KHOCTH

O6bACHATL v WANIOCTPUPOBAaTh

noHATne AEKapTOBOI‘;I CNCTeMbl KOOpPAWHaT.

BbIBOAI/ITb n NCMNOJZ1Ib30BaTb ¢opmysebl
KOOPAMHAT CepeAVHbl OTpe3ka, PacCTOAHUA MeXAy
ABYMS TOUKaMW MAOCKOCTYM, YPaBHEHWS MPAMON K
OKPY>XXHOCTW.

BbinosHATL npoeKTbI no
UCMO/b30BaHWA  KOOPAMHATHOTO  METoAa
peLueHnm 3a4a4 Ha BbIUMCIEHNS 1 4OKa3aTeNbCTBa

TemMam
npu

YmMmenne BHUJETH
MaTeMaTHYECKyI0 3a/ady B
KOHTEKCTE MPOOIEMHOMA
CUTyalluu B Jpyrux
JAHUCITUITIIMHAX, B
OKpY>Karolllen KU3HH.
HNmers  mepBOHauasibHbBIC
MIpEJCTaBIEHUsI 00 UAEAX H
0 METOAax MaTeMaTHKH Kak
YHHBEPCATHHOM S3BIKE
HayKH M TEXHUKHU, CPEACTBE
MOJICIIMPOBAHMS SIBJICHUN M
MIPOIECCOB

BekTopbl
Bekrop. [lnnHa (Moaynb) BekTopa. ¢OpmynMpOBaTb onpeaenenus u | YMeHnue IIOHUMAaTh Hu
PaBeHCTBO BEKTOPOB. WINIOCTPUPOBATh MOHATWS BEKTOPa, AAUHbI (Mogyns) | UCIIOJIB30BATh
KonnnHeapHble BekTopbl. Koopau- BEKTOpa, KOIMHEeapHbIX BEKTOPOB, PaBHbIX BEKTOPOB. | MAaTEMAaTHYECKHE CPEICTBA
HaTbl BEKTOPa. YMHOXEHVe BeKTOpa Bbluucnarb OJVIHY U KOOPAMHATbI BEKTOPA. HarsiAHOCTH.
Ha YnCNo, CyMMa BEKTOPOB, VMeHnue IPHMEHSATh
pasfioxXeHIe BEKTOpa Mo AByM HaXOAVITb Yron Mexxay BeKTopamu. HHYKTHBHBIC u
HeKOJJIMHEapPHbIM BEKTOPaM. Yron BbinonHATb onepaumu Hag BEKTOpaMMu. JICAYKTHBHBIC CIOCOGHI
Mexay BekTopamu. CkanipHoe BbinonHATb NpoeKTbl no TemMaM | pacCyKACHUM BUETH
npowv3BeseHVe BEKTOp ’
MICTIO/Ib30BAHMA BEKTOPHOTO METOAA MPW PeWweHu! | pasfuyHble CTpaTerun
3aay Ha BbIUMCNEHUS W AOKA3aTeNbCTBa peleHNs 3aau.
YmMmenne IJIaHUPOBATH u
OCYLICCTBJIATD
JACATCIBbHOCTD, Ha-

NpaBJICHHYI0O Ha pelleHne
3a/a4 HUCCIENOBATENbCKOIO
Xapakrepa;

D/1eMeHTbIl JIOTUKU

OnpegeneHne. AKCMOMBI 1 TEOPEMBI.

[okazatenbcTBo. [lokazaTenbCcTBO OT
npoTtuneHoro. Teopema, obpaTHas

Bocn pouniBoauUTb bopmMyanpoBkm

onpegeneHunit; KOHCTpPpyMnpoBaTtb

YmMmenne MMOHUMATh U
HCIIOJIb30BaTh




,anH0|7|. ﬂpvlmep N KOHTpnpumep HECNOXHble onpeaeneHns CaMOoCTOATeNbHO. | MaTeMaTU4YeCKUue cpencrsa
BOCI'IPOVBBOAVITb dopmyauposkm  u | HAarJSIAHOCTH.

[loKa3aTe/bCTBa M3yUeHHbIX Teopem, | YMeHHe MIPUMCHSATH
NPOBOANTb  HecnoxHble  pokasatenscrsa | MTHAYKTHBHBIC u
€IlyKTUBHBIC CHOCOOBI

camocrosTensHo, CCbIJIATbCA & xoae o6ocHoBa- Aeny .
HUIA Ha ONpPEeAENEeHUs, TEOPEMbI, aKCUOMBbI pacCyXICHIH, BUACTD
pa3iInYHbIC CTpaTeruu

peleHus 3a1ay.

YmMmenue IUIaHMpPOBATH U
OCYIIECTBIATH
ACATCIBHOCTD, Ha-
MpaBJICHHYI0O Ha pelIeHne
3aJjad  MCCIIEN0BATENbCKOIO
XapakTepa;

Onucanue yueOHO-MeTOANYECKOT0 M MATEPHAILHO-TEXHUYECKOro odecreyeHus1 00pa3oBaTelib-
HOr0 mpoiecca.

1.HopmaTtusHble aokymeHTbl: A.A.KysHeuos, M.B.Pbixkakos, A.M.KoHaakoB [MpumepHble nporpammsel Mo
yuebHbIM npegmetam. MaTtemaTtuKa 5-9 Knaccbl— M.: MpoceeleHune, 2011r
2.YyebHUKM: NO maTeMaTuke ana 5—6 Knaccos, no anrebpe gns 7-9 Kknaccos, No reometpum gnas 7—9
KNaccos.

= H.A.BuneHkuH, B.N.}Koxos 1 ap. MatemaTtuka 5 knacc —M.:MHemo3nHa, 2006r.

= H.A.BuneHkuH, B.N.}Koxos u ap. MatemaTtnka 6 knacc —M.:MHemo3nHa, 2009r.

= H0.H.MakKapblueB u gp. Anrebpa. 7 knacc. - M.: MNpoceewweHne, 2011r.

= H0.H.MakKapblueB u gp. Anrebpa. 8 knacc. - M.: MNpoceewweHne, 2011r.

= H0.H.MakKapblueB u gp. Anrebpa. 9 knacc. - M.: MNpoceewweHne, 2011r.

= JI1.C,ATaHacaH un gp. Neometpuna 7-9knacc - M.: MNMpocseweHune, 2007r.
3.HayuHas, Hay4YHO-NoNynApHas, UCTOpUYEeCcKan, ANJaKTUYeCcKaa nuTeparypa.
- [.U. Tnensep. UcTopma maTemaTuKM B WKoe. 3 KHurm ana 5-11 knaccos. — M.: MpocBeweHune, 1992,
-I'.l. NeBuTac. KapToukn ans Koppekumm 3HaHui 5-6 knaccol. — M.: Nnekca, 2003 r.
- I.I. NeBuTac. KapToukn ans koppekumm s3HaHui 8-9 knaccol. — M.: Nnekca, 2003 r.
- ®.d. Harnbwun, E.C. KaHnH. MaTemaTtnyeckas WwkaTynka. — M.: MpoceelieHne, 1988 r.
- C. bapp. Poccbinu ronosonomok. — M.: Mup, 1987 .
- N.C. MNeTpakoB. MaTtemaTuyeckme oammnmagbl WKOAbLHUKOB. - M.: lpocBeleHmne, 1982
- B.H. PycaHoB. MaTtemaTnyeckme onMmnuagbl MAaaWwmnx WKonbHMKoB. — M.: [pocselleHne, 1990
- A.B. ®apKos. MatemaTtuueckune onmmnuagbl. — M.: dk3ameH, 2005r.
- Tabanupl No TemMam Kypca.
- Pa3paToyHbIl AuAaKTUYEeCKUA maTepuan.
-CD — gucKkn:MAaakTMYecKnin 1 pasaaToyHblii maTepuan Anrebpa 7-9 kKnaccbl, FfeomeTpua 7-9 Knacchbl
4. HarnsagHble nocobusa n obopynoBaHue:
Kyb aepeBsaHHbIM — 1 wWT.
Mapannenenunepn naactmaccosbliii — 1 wr.
Habop «Jonn n gpobuy» - 2 wr.
Unpkynb y4ebHbIl — 6 LWT.
YronbHUK YepTEXHbIN — 4 WT.
TpaHcnopTup y4ebHbIl — 3 wWT.
Habop YepTEXHbIX MUHCTPYMEHTOB (LMPKY/b, TPAHCMOPTUP, YTONbHUK YEPTEKHDLIA — 2 WT., IMHENKA).
Habop 06bEMHbIX FeOMETPUYECKUX TEN
leoboppa,

Habop Tabnumu no matemaTuke




OueHka UIaHNPYeMBbIX pe3yJIbTATOB

CucreMa OLIEHKU JOCTIKEHHS TUIAHUPYEMbIX PE3yJIbTaTOB OCBOSHHSI OCHOBHOM 00pa3oBaTelb-
HOM TPOrpaMMBIOCHOBHOTO OOIIEro 0Opa3oBaHUs MPEAIOJIATaeT KOMHAEKCHbIIL N00X00 K OUeHKe
pe3ynvmamogodpa3zoBaHus, MO3BOJSIOMINNA BECTH OLIEHKY JOCTHKEHHS 00YYaroIIUMUCS BCeX TPEX
IPYIII Pe3yJIbTaTOB 00PA30BaHUSL: IUYHOCHIHBIX, MEMANPEOMEMHBIXU NPEOMEMHDBIX.

Cucrema OLIEHKH NPEAyCMaTPUBAET YPOGHEBLIL NOOXOOK CONEPKAHUIO OLIEHKH U UHCTPYMEHTA-
pUIO S OLEHKM JOCTM)KEHMSI IUIAaHMPYEMBIX pE3yiIbTaTOB, a TaKkKe K IMPEJCTABICHUIO U
UHTEPIIPETALIMY PE3YIbTATOB U3MEPEHUI.

OgHuM U3 [pOSIBJICHMH YPOBHEBOIO IOJXOJAA SBJISETCS OLIEHKA HMHIUBUIYaJbHBIX
00pa30BaTEeNbHBIX TOCTH)KEHUH Ha OCHOBEKMETOIA CIOXKEHUS», TIPU KOTOPOM (DUKCHUPYETCs JOCTH-
KEHUE YpOBHA, HEOOXOJUMOIO [UIs YCIEUIHOTO MPOJOJDKEHUS OO0pa3oBaHMs U peallbHO
JOCTUTAeMOr0 OOJIBIIMHCTBOM YYalUXCs, U €r0 MPEBBIIIEHUE, YTO MO3BOJISIET BHICTPAUBATHH HINBH-
NyajdbHble TPACKTOPUM JBIKEHUS C YYETOM 30HBI Omskaliiero pasBUTHs, (POpPMHUPOBATH
MOJIOKUTETBHYIO YU€OHYIO U COI[MAJIbHYIO MOTHBALHUIO.

Cucrema OLIEHKH JTOCTHXKEHUS TUIAHUPYEMBIX Pe3y/IbTaTOB OCBOCHHSI OCHOBHOM 00Opa3oBaTesb-
HOM MPOrpaMMBIOCHOBHOTO OOLIEr0 00pa3oBaHuUs MPEANOJIaracT KOMHIAEKCHbLIL NOOX00 K OUEHKe
pe3ynvmamogo0pa3oBaHys, TO3BOJSIONINN BECTU OLEHKY JOCTH)KEHHsI 0Oy4yarolUMHUCA BCeX TPEX
IPYII PE3yIbTaTOB 00PA30BaHUS: IUYHOCHIHBIX, MEMANPEOMEMHBIXU NPEOMEMHBIX.

Cucrema OLIEHKH NMPEyCMaTPUBAET YPOGHEGbLIL HOOXOOK CONIEPKAHUIO OLIEHKH U MHCTPYMEHTa-
pUIO 7S OLEHKH JOCTHKEHHS IUIaHHPYEMBIX pe3yJbTaTOB, a TakkKe K MPEJCTABICHHUIO U
MHTEPIIPETANH PE3YIbTATOB U3MEPEHUH.

OgHuM U3 TNpOSIBICHMH YPOBHEBOIO TOJAXOAA SIBISETCS OLIGHKAa HWHAMBUAYaJbHBIX
00pa30BaTENIbHBIX TOCTHKEHUH HA OCHOBEWMETOJA CI0XKEHUA», IPU KOTOPOM (PUKCHPYETCs JTOCTHU-
KEHHE YpPOBHS, HEOOXOAMMOro [Uld YCHEIIHOro MpOAOJDKEHHS OOpa3oBaHUS U PEabHO
JOCTUTaeMOro OOJIBIIMHCTBOM YUalllUXCsl, U €ro MPEBBIIIEHNE, YTO 03BOJISIET BEICTPAUBATh MHIMBU-
IyaJlbHble€ TpPAaeKTOPUHM JIBIXKEHUS C Y4ETOM 30HBI Onmkaifiero pa3BuTHs, (QOPMHUPOBATH
MOJIOKUTENBHYIO Y4EOHYIO U COLUAIBHYIO MOTUBALUIO.

Oc00eHHOCTH OLIEHKH MPeIMETHBIX Pe3yJIbTATOB

OneHka MpeIMETHBIX PEe3yJIbTaTOBIIPEICTABISAET COOOM OLEHKY JOCTHXKEHMs OOydaroluMCs
IUIAHUPYEMBIX PE3YJIbTATOB 110 OTIACIIBHBIM IPEIMETaM.

dopMHpOBaHUE TUX PE3YJIBTATOB 0OECIeYnBaeTCs 32 CYET OCHOBHBIX KOMIIOHEHTOB 00pa30Ba-
TEJIBHOTO INpolecca — y4eOHBIX ITPEIMETOB.

OCHOBHBIM 00BEKTOM OIICHKM IPEJMETHBIX pPe3yJbTaTOB B COOTBETCTBUU C TPeOOBAHUAMHU
Crannapra sBJISETCS CIIOCOOHOCTh K PELICHHIO y4eOHO-I03HABATEIbHBIX U YU€OHO-IPAKTUYECKUX
3aJja4, OCHOBAHHBIX Ha M3ydyaeMOM y4eOHOM MarepHaje, ¢ MCIOJIb30BaHHEM CIIOCO00B AEHCTBHH,
PENIeBAaHTHBIX COAEP)KAHUIO Y4EOHBIX MIPEIMETOB, B TOM YHCIIE METANPEIMETHBIX (I03HABATENbHBIX,
PEryasTUBHBIX, KOMMYHUKATUBHBIX) I€HCTBUH.

CucrteMa OLCHKHM NPEAMETHBIX PE3yJIbTaTOB OCBOEHUS YYEOHBIX MPOrpaMM C y4€TOM ypOBHE-
BOT'0 NOAX0/4a, npuHATOro B CTanzapre, NpeAnosaracT Bbiae1eHne0a30B0ro ypoBHs A0CTHAKCHUI
KAaK TOYKH OTCYéTa IpPU MOCTPOCHHMM BCEM CUCTEMBI OLIEHKM M OpraHM3alli¥ WHAWBHUAYaJbHON
paboThI ¢ 00yHarOITUMHUCS.

PeanbHble OCTHXEHHS 00YJarOLIMXCSI MOTYT COOTBETCTBOBATH 0a30BOMY YPOBHIO, a MOTYT OT-
JINYaThCA OT HETO KaK B CTOPOHY IIPEBBILICHUS, TAK U B CTOPOHY HEOCTHKECHUS.

[IpakTrKa MokasbIBaeT, 4YTo Il OMUCAHUS JOCTHKEHUH 00yyaromuxcs 1eaecoo0pa3Ho ycTaHo-
BUTb CJICIYIOIIUE IIATh YPOBHEH.

Ba3oBblii ypoBeHb J0CTHKEHHH — YpPOBEHb, KOTOPBIA JEMOHCTPHPYET OCBOCHHE Y4EOHBIX
JNEUCTBUIM C ONOPHOM CHCTEMOM 3HAaHWII B paMKax Juana3oHa (Kpyra) BBIJCJIECHHBIX 3a1ad.
Onnagenue 6a30BBIM YPOBHEM SBIISICTCS IOCTATOYHBIM ISl IPOAOJDKEHHUS 00yUeHHs Ha CIIeAYIOLIei
CTyMeHH oOpa30BaHHUs, HO HE MO NpOo(UIBLHOMY HarmpaBiieHUI0. JocTmkeHuio 0a30BOro ypOBHSA
COOTBETCTBYET OTMETKA «YJOBJIETBOPUTEILHOY (MM OTMETKA «3», OTMETKA «3aUTCHO»).



[IpeBbIiienne 6a30BOT0 YpOBHSI CBHICTEIHCTBYET 00 YCBOCHMM OTIOPHOM CHCTEMBbI 3HAHHUU Ha
YPOBHE OCO3HAHHOTO IPOW3BOJBHOTO OBIAJCHUS yYEOHBIMHU ICHCTBUSMH, a TAKXKE O KPYrosope,
mUpoTe (MU U30MPATETBHOCTH) UHTEpecoB. LlenecooOpa3Ho BBIACIUTEL CIEAYIONIME JBAa YPOBHS,
NnpeBbIaIMe 0a30BblIil:

* NOBBILIEHHBIHYPOBEHb JIOCTI)KCHUS IUIAHUPYEMBIX PE3YJIBTATOB, OLICHKA «XOpOIIo» (OT-
MeTKa «4»);

* BLICOKHH YPOBeHb JOCTIDKECHUS TUIAHUPYEMBIX PE3YJIbTaTOB, OIICHKA «OTJIIMYHO» (OTMETKa
«5»).

[TOBBIIIEHHBIN ¥ BBICOKH YPOBHH JIOCTUKEHUS OTJIMYAKOTCS IO MOJHOTE OCBOEHUS IUIAHUPYE-
MBIX pPe3yJIbTaTOB, YPOBHIO OBJIQJICHUS YICOHBIMH ACUCTBUAMH U CHOPMHUPOBAHHO CTHIO HHTEPECOB K
JTAHHOM TPeIMETHOM 00JIacTH.

NunuBuayanbHbie TpaeKTOpUun 00ydeHUs O0OydaromIuXcs, J€MOHCTPUPYIOIIUX MOBBIIICHHBIA U
BBICOKMII YpPOBHM JOCTHXEHHH, IenecooOpasHo (GopMHpOBaTH C Y4ETOM HMHTEPECOB 3THUX
oOyJarommxcsi 1 MX IJIaHOB Ha Oymymiee. [Ipy Hanm4uu yCTOWYHMBBIX HHTEPECOB K yueOHOMY
MpeAMETY U OCHOBATEJIBHOW MOJTOTOBKH MO0 HEMY Takvhe OOy4YaroIIHecs MOTYT ObITh BOBJICUEHBI B
MPOEKTHYIO JIEATETLHOCTD IO TIPEAMETY U COPUEHTUPOBAHBI HA TIPOJIOJDKEHUE OOYUEHHUS B CTAPIIUX
KJIaccax 1Mo JTAaHHOMY MPO(UITIO.

Jns omucaHus MOATOTOBKH Y4YalllMXCs, YPOBEHb JOCTHKEHUW KOTOPHIX HHKe 0a30BOrO,
11e1eco00pa3HoO BBIJCIUTh TAKXKE JIBA YPOBHSI:

* NOHMKEHHbI YPOBEHb JIOCTH)KEHUH, OIIEHKA «HEYIOBIETBOPUTEIHHO» (OTMETKA «2»);

* HU3KHUIl YPOBeHb JOCTHKEHH, OlIEHKa «TUI0X0» (0TMeTKa «1»).

Henoctmxenune 6a3oBoro ypoBHs (MOHMKEHHBIM M HU3KUN YPOBHH JOCTHKEHHM) PUKCUPYETCS
B 3aBHCHMOCTH OT 00bEMa U YPOBHS OCBOEHHOTO M HEOCBOEHHOTO COJIEpKAHUS MPEAMETA.

Kak nmpaBuiio, moHM:KeHHbIH YPOBEHb JOCTHXEHUN CBUAETEILCTBYET 00 OTCYTCTBUU CHCTEMA-
TUYECKOM 0a30BOM MOATOTOBKM, O TOM, 4YTO OOYyYalOUIMMCS HE OCBOEHO JaK€ M IMOJIOBHUHBI
IUTAHUPYEMBIX PE3YyJbTaTOB, KOTOPhIE OCBAaUBAET OOJIBITMHCTBO 00YYAIOMIUXCS, O TOM, YTO UMEIOTCS
3HAYUTENIbHbIE TPOOEbl B 3HAHUSAX, JalbHellIee o0ydeHue 3aTpyaHeHo. [lpu stom oOydarommiics
MOJKET BBINOJHATH OTAEIbHBIC 3aJlaHUSl MOBBIINIEHHOTO YpoBHA. JlaHHas rpymmna oOyuwarommuxcs (B
cpenHeM B xoie oOyueHus coctaBisitomas okojio 10%) TpeOyerT crnenuanbHOM AMArHOCTUKH
3aTpyaHEHU B 00ydyeHuH, IpoOeoB B CUCTEME 3HAHUN U OKa3aHHUHM IeJICHANPaBICHHOW TOMOIIH B
JOCTHXKEHUH 0a30BOTO YPOBHSI.

Husknii ypoBeHb OCBOCHMS IUIAHUPYEMBIX PE3YyJIbTaTOB CBUJIETEIBCTBYET O HAJIMYHUU TOJBKO
OTIENbHBIX (PparMeHTapHBIX 3HAHUM MO TNpeAMeTy, JanbHeiliee oOydyeHUuEe MNPAKTUYECKU
HEBO3MOXKHO. OOyuaromuMcs, KOTOpbIe IEMOHCTPUPYIOT HU3KUI YPOBEHb JOCTHXEHHM, TpeOyeTcs
crielragbHas MOMOIb HE TOJIBKO M0 y4eOHOMY MpeaMeTy, HO M Mo (OpPMHUPOBAHHIO MOTHUBAIMH K
0oOyuYeHUIO, Pa3BUTHIO HMHTEpPEcCa K H3ydyaeMOW MNpeAMETHON OO0JacTH, MOHHUMAHHUIO 3HAUYMMOCTH
npeaMeTa Ui )KM3HU U Ap. TOJBKO Haauyue MOJIOKUTEIbHON MOTHUBALIMM MOYET CTaTh OCHOBOM
JUKBHUJIAIIUU TIP0OEIOB B 00YUCHUH I JAHHOM IPYIIBI 00y4aronIuXCs.

OnucaHHBIN BBIIIE MOAX0]I 1[EI1€CO00Pa3HO MPUMEHSATH B XOJ/I€ PA3JIMYHBIX MPOLEAYP OLECHUBA-
HUS: TEKYLIEro, IPOMEXYTOYHOTO U UTOTOBOTO.

Jns dopmupoBaHUS HOPM OLIEHKH B COOTBETCTBUU C BBIJICJICHHBIMH YPOBHSIMH HEOOXOIMMO
OTHCcaTh JOCTIXKEHHUS 00yJaronierocss 6a30Boro ypoBHs (B TepMUHAX 3HAHUI U yMEHUH, KOTOpbIE OH
JOJKEH TMPOJIEMOHCTPHPOBATh), 3a KOTOpble OOyYaromuiicss OOOCHOBAaHHO TOJIy4aeT OIEHKY
«yZHOBIETBOpUTENbHOY». [locme 3Toro ompenenstoTcs W COAEpKATeNbHO OMHCHIBAIOTCS OoJee
BBICOKME WU HHU3KHE YPOBHHM JOCTH)KCHM. BakHO akleHTUpOBaTh BHUMaHHE HE Ha OLIMOKaX,
KOTOpble caenan oOydJalmuics, a Ha Yy4eOHBIX JOCTIDKEHHUSX, KOTOpbhle OO0eCreurnBaroT
MIPOJIBIKEHHE BIIEPEN B OCBOCHHHU COJIEp:KaHUs 00pa30oBaHUsI.

na ouenku Ounamuku (QopmMupoéanus npPeOMemHvIX PpPe3yAbmamoé B CUCTEME
BHYTPHIIIKOJILHOTO MOHUTOPUHra 00pa30BaTENbHBIX ITOCTHKEHHU IIeNecoo0pa3Ho (pUKCHpOBaTh U
aHAJIM3UPOBATh JaHHBIE O COPMUPOBAHHOCTH YMEHHI M HABBIKOB, CIIOCOOCTBYIOIIMX OCBOEHHUIO
CHCTEeMATHYeCKUX 3HAHUM, B TOM YHUCIIE:




* NEPBUYHOMY O3HAKOMIEHUIO, OMpabomKe U OCO3HAHUIO MEeOPemudecKux Mooenetl U NoHs-
muti(oOImeHayuHbIX U 0a30BBIX OISl JTAHHOM 0ONacTH 3HAHUS), CMAHOAPMHBIX AN2OPUMMOSE U
npoyeoyp;

* BbIABNICHUIO U OCO3HAHUIO CYWHOCMU U OCOOEHHOCMEeUN3y4aeMbIX 0OBEKTOB, IIPOLIECCOB U SIB-
JICHUN JAEHCTBUTEIBHOCTH (TIPHPOIHBIX, COLUANBHBIX, KyIbTYPHBIX, TEXHUYECKHX H Jp.) B COOTBET-
CTBUU C COJECP)KaHHEM KOHKPETHOTO Y4eOHOTO INPEAMETa, CO30aHul0 U UCHONb30BAHUIO MOOeell
M3Y4aeMbIX 0OBEKTOB U IPOLECCOB, CXEM;

* BbIAGNEHUIO U AHANIU3Y CYUWECMEEHHBIX U YCMOUYUBLIX C8A3€eU U OMHOUWEHUTIMEXK Ty 0ObEKTaMU
U IPOLIECCaMHU.

[Ipu 3TOM 00s3aTEIBHBIMU COCTABISIOMIMMHU CUCTEMbI HAaKOIIJICHHON OLIGHKHU SIBJISIIOTCSI MaTe-
pHabL:

* CMapmoeot OUazHOCMuKU,

* MEeMAMuUYecKux u umo206biX NPOGEPOUHbIX pabom no 6cem yueOHbIM npeomMeman,

* meopueckux pabom, BKItouasi yueOHbIe UCCIIEI0BaHNS U y4€OHbIE POEKTHI.

Pemenue o 1ocTHkEHUH WM HEJOCTHKEHUN TUIAHUPYEMBIX pPe3yIbTaTOB UM 00 OCBOCHUU WUJIU
HEOCBOGHHMHU Y4yeOHOro MmaTepuana HpPUHUMAETCsl Ha OCHOBE pEe3yJbTaTOB BBINOJHEHUs 3aJaHUi
6azoBoro ypoBHs. B mepuon BBenenuss CranHmapTa KpUTEpUH JOCTHXKEHHS/OCBOEHHSI y4e€OHOTO
MaTtepuaina 3a7aércs Kak BblMosHeHHe He MeHee 50% 3amaHuii 6a30BOro ypoBHS WM MOJydeHUE
50% ot MakcuMaIbHOTO Oaija 3a BHIINOJHEHNE

KasengapHo — TemaTuyeckoe mJIaHUPOBaHMe 1O ajredpe 7 Kjiacc

No | Tema ypoxka Komm | Hdara

my YECTB

HK 0

Ta 4acoB

BripaxkeHus, To:kaecTBa, ypapHenus (21 4.)

1 | YucrnoBbie BRIpaKECHUS 1 4.09.23

2 BripaxkeHus ¢ nepeMeHHbIMU 2 5-6.09.23

3 CpaBHEHME 3HAYEHUI BBIPAKECHUI 2 11-12.09.23

4 CBoMCTBa JeUCTBUH HAJ YUCIIAMHU 1 13.09.23

5 ToxnecrBa. ToxxaecTBeHHbIE 2 18-19.09.23
peoOpa3oBaHMsl BBIPAKEHUN
KounrpoJsbHas padora Nel o reme 1 20.09.23
«Buipasicenusy

6 | YpaBHEHHE U €r0 KOPHU 1 25.09.23

7 JInneliHOE ypaBHEHHE C OJHOU 3 26-2.10.23
IIEPEMEHHON

8 Pemenue 3a1a4 ¢ moOMOIIBIO YpaBHEHHM 4 3-10.10.23

9 Cpennee apudmernyeckoe, pazmax, Moaa | 2 11-16.10.23

10 | Menuana Kak cTaTuCTUYECKast 1 17.10.23
XapaKTEePUCTHKA




KonTpoabHnas padora Ne2 no teme: 1 18.10.23
«Ypasnenus u eco kopnuy
DOyHKIUH (11 4.)
12 | Yro takoe pyHKIMSA 1 23.10.23
13 | Beruucnenue 3HaueHU GYHKIUU IO 2 24-25.10.23
dbopmyire
14 | I'padux GyHKIIHN 2 7-8.11.23
15 | Ilpsmas nponopuroHaIbHOCTb U €€ 2 13-14.11.23
rpaduk
16 | JIuneiinas ¢pyHkus u e€ rpaduk 3 15-21.11.23
KonrpoJsbHas padora Ne3 o reme 1 22.11.23
«DyHKyuu»
CreneHb ¢ HATYPAJIbLHBIM MoKa3aTeaem (12 4.)
18 | Onpenenenue CTENEHU ¢ HATYPaIbHBIM 1 27.11.23
MoKa3areaemM
19 | YMHOXeHUE U [eJIeHUe CTeleHeR 2 28-29.11
20 | Bo3BeneHue B CTETIEHb IPOU3BEICHUA U | 3 4-6.12.23
CTETIeHU
21 | OpHOYIIEeH U ero CTaHJAPTHBIN BHU]T 1 11.12.23
22 | YMHOXeHHE oqHOWIEHOB. Bo3BeneHne 2 12-13.12.23
OJIHOYJICHA B CTEIICHb
23 | dynkouu y=x° 1 y=x° " ux rpaQuku 2 18-19.12.23
KounrtpoJsbHas padora Ne4 1o reme 1 20.12.23
«CmeneHb ¢ HAMYPATLHHIM
nokazamenemy
Muorouiensr (18 4.)
25 | MHOro4JIeH U €ro CTaHAapTHBIN BUJ 1 25.12.23
26 | CnoxeHue ¥ BBIYUTaHHE MHOTOYJICHOB 2 26-27.12.23
27 | YMHOXEHHUE OJJHOWICHA HA MHOTOUWIECH 3 9-15.01.24
28 | BeiHeceHue o0IIero MHOXKHUTEIS 32 3 16-22.01.24
CKOOKH
KonTpoabHnas pabora NeS no teme 1 23.01.24

«Mnocounenvl. Ilpouzeedenue oOHounena




HA MHO20YJIEH»

29 | YMHOXEHHE MHOTOYIEHa HA MHOTOWIeH | 4 24-31.01.24
30 | PaznmoxeHre MHOTOYJIEHA HA MHOXKUTENN | 3 5-7.02.24
croco0OM TPyIIUPOBKH
KourtpoJabHas padora Ne6 1o teme 1 12.02.24
«Ilpouszsedenue mMHo20U1EHO8 )
®opmyJibl COKpAIEHHOTO YMHOKeHus (17 4.)
32 | Bo3BeneHue B KBaapaT CyMMBI H 2 13-14.02.24
pa3zHocTH JIBYyX BbIpaxkeHuil. Kyo cymmbl
Y Pa3HOCTH
33 | Pa3noxxenne Ha MHOKHUTENH C IIOMOIIBIO | 3 19-21.02.24
(dbopmyI KBasipaTa CyMMBI U KBajIparTa
pasHoCTH
34 | YMHOXEHUE Pa3HOCTH JIBYX BBIpaXEHUH | 2 26-27.02.24
Ha UX CYMMY
35 | PazmoskeHue pa3HOCTH KBaJIpaTOB Ha 2 28-4.03.24
MHOKUTEITN
36 | Pa3nokeHne Ha MHOKUTEIH CYMMBbI U 1 5.03.24
pa3HOCTH KyOOB
KonTpoabHast padora Ne7 no reme 1 6.03.24
«Dopmynvl cOKPAUEHHO20 YMHONCCHUSLY
37 | IlpeoOpazoBaHue 1EIOTO BHIPAKEHUS B 2 11-12.03.24
MHOTOUJIEH
38 | [IpuMeHeHHe pa3IMIHbIX CIIOCO00B s | 3 13-19.03.24
pa30KeHUs1 MHOTOYJIEHa HA MHOKUTEIN
KonTpoabHasi padora Ne8 no reme 1 20.03.24
«lIpeobpazosanue yenvix gulpasiceHuiiy
CucreMbl JUHEHHBIX ypaBHenuid (16 4.)
40 | JluneiiHble ypaBHEHUS C ABYMsI 1 1.04.24
NepeMEHHBIMU
41 | I'pacduk MMHEHHOTO ypaBHEHUS C IByMs | 2 2-3.04.23
1IepeMEHHBIMU
42 | Cuctemsl IMHEWHBIX yPaBHEHUH C ABYMsI | 2 8-9.04.24
nepeMEHHBIMU
43 | Cnoco0 noAcTaHOBKH 3 10-16.04.24
44 | Cnoco0 croxeHust 3 17-23.04.24
45 | Pemrenne 3aa4 ¢ IOMOIIBIO CUCTEM 4 24-7.05.24
ypaBHEHUH
KonTpoabnas pabora Ne9 no teme 1 8.05.24

«Pewenue cucmem nuneiHbIx
VPAGHEeHU»




IloBTOpenue 3a kypc 7 kJj1acca - 7 4acoB
[ToBTOpenue Pemenne TMHERHBIX 2 13-14.05.24
YpaBHEHUI
DopMyJIbl COKPALLIEHHOTO YMHOXKEHHUS 3 15-21.05.24
Pemenne cucteM IMHEHHBIX ypaBHEHUH | 2 22-27.05.24

KaJ’IeH)IapHO — TEMATUYICCKOC NIJIAHUPOBAHUEC 110 T€COMETPUH 7 KJaace

Ne | Tema Koua-Bo | lara no miany
YPOK 4acoB
a
HavanbHble reomerpuyeckue cBeenusi- 11u
1 [Ipsimast 1 oTpe3oK. 1 1.09.23
2 JIyd u yrom. 1 7.09.23
3 CpaBHEHHE OTPE3KOB M YIJIOB. 1 8.09.23
4 N3mepenune oTpesKoB. 1 14.09.23
5 JlnuHa oTpeska. 1 15.09.23
6 I'pamycHas mepa yrina. MIsmepenue 1 21.09.23
YTJIOB.
7 CMeXHBIC U BEPTUKAJIbHBIC YIJIbI. 1 22.09.23
8 [TepnieHUKyISIpHBIE TIPSIMBIE. 1 28.09.23
9-10 | Pemenue 3amay nmo teme «CMeEXHBIE U 2 29.09.23
BEPTUKAIbHBIC YTIIBD». 5.10.23
11 | Konmponsnas paboma Nel no meme 1 6.10.23
«HM3mepenue ompe3kos u y2nosy.

TpeyroabHuku-184

12 | TpeyroapHUK 1 12.10.23

13 | [lepBblil mpU3HaK paBEeHCTBA 1 13.10.23
TPEYrOJbHUKOB

14 | Pemenue 3amau no teme «IlepBbrit 1 19.10.23
MIPU3HAK PABEHCTBA TPEYTOJIBLHUKOBY

15 Menuanbl, OUCCEKTPUCHI U BBICOTHI 1 20.10.23
TpPEeYroJbHUKa

16 | CaoiicTBa paBHOOEIPEHHOTO 1 26.10.23
TPEeYroJbHUKA

17-18 | Pemenne 3amau no teme «CBolcTBa 2 27-9.11.23




paBHOOEIPEHHOTO TPEYrOJbHUKA

19 | Bropoii mpu3Hak paBeHCTBa 1 10.11.23
TPEYroJbHUKOB
20 | Pemenue 3ama4 no teme «BTopoii 1 16.11.23
MIPU3HAK PABEHCTBA TPEYTOJIBHUK»
21 | Tperuii mpu3HaK paBEHCTBA 1 17.11.23
TPEYTrOJIbHUKOB
22 | Pemenue 3amay no teme «Tperwii 1 23.11.23
MIPU3HAK
paBEHCTBA TPEYrOJIHLHUKOBY
23 | OkpyXHOCTB 1 24.11.23
24 | [locTpoeHue MUPKYJIEM M JTHHEUKOH 1 30.11.23
25-28 | Pemenue 3ama4d o TemMe 4 1-14.12.23
«TpeyronbHUKN»
29 | Konmponvhas pavoma No2 no meme 1 15.12.23
«TpeyeonvHukuy
IMapanuienbHble npsiMble-124
30 | Onpenenenue napauIeIbHBIX MPSIMBIX 1 21.12.23
31 | Ilpu3HaKW MapauIeTLHOCTH ABYX 1 22.12.23
TIPSIMBIX
32 Pemenue 3agau Ha mpuMeHeHNe 1 28.12.23
MIPU3HAKOB NapaJICIILHOCTH MPSIMBIX
33 | [Ipaktrueckue criocoObl MOCTPOCHHUS 1 29.12.23
MapajuieIbHBIX TPSMBIX Ha
MECTHOCTH
34 | O6 akcomMax reOMETpUH 1 11.01.24
35 | Akcuoma nmapayiiebHBIX MPSMBIX 1 12.01.24
36 | Teopemsl 00 yriiax, oOpa30BaHHBIX 1 18.01.24
JBYMSI TIApAILJICITBHBIMU TPSMBIMU |
CeKylen
37-40 | Pemenue 3amay o teMe 4 19-1.02.24
«[TapanenbHbie MpsIMbIS»
41 | Konmponsnasn paooma Ne3 1 2.02.24
«llapannenvHovle npsamoley
CooTHomIeHHe MeK1y CTOPOHAMH M YIJIAMH TPeyroJbHuKa-214
42 | Teopema o cymme yrioB 1 8.02.24
TPEYroJIbHUKa
43 | OcTpoyroiabHbIi, MPSIMOYTOJIbHBIN U 1 9.02.24
TYNOYTOJIbHBIN TPEYTrOJIbHUKU
44 | CooTHOILIEHHE MEX]ly CTOPOHAMH U 1 15.02.24
yIJIaMU TPEYrOJIbHUKA
45 Pemenue 3amau no teme 1 16.02.24
«CoOTHOIIEHHE MEX]Ty CTOPOHAMH U
yIJIaMHU TPEYTOJIbHUKA
46 | HepaBeHCTBO TpeyrojbHUKA 1 22.02.24




47-48 | Pemenue 3a7ay 1o TeMe 2 29-1.03.24
«HepaBeHCTBO TPEYroJbHUKA»
49 | Koumponvnan paooma Ned no meme: 1 7.03.24
«Coommnouenue medxncoy cmopoHamu u
Yenamu mpey20ibHUKa»
50 | HekoTopsle cBOMCTBA 1 14.03.24
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB
51 | Pemenune 3amau no teme «CBoOMCTBa 1 15.03.24
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKAY
52 | [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX 1 21.03.24
TPEYrOJLHUKOB
53 | Pemenue 3ama4 mo teme: «Ilpuznaku 1 22.03.24
paBEHCTBA MPSIMOYT'OJIEHBIX
TPEYrOJILHUKOB)
54 | PaccTosiHME OT TOYKH JI0 MPSIMOM. 1 4.04.24
55 | Paccrosinue mex 1y nmapauiebHbIMUA 1 5.04.24
PSIMBIMH
56 | IlocTpoeHne TpeyroJbHUKA IO JIBYM 1 11.04.24
CTOPOHAM U YTy MKy HUMU
57 | IloctpoeHue TpeyroapHUKA 110 1 12.04.24
CTOpPOHE U JABYM IPHJICKAIIAM K HEl
yriam
58 | I[locTtpoeHue TpeyroapHUKA 110 TPEM 1 18.04.24
sneMenTaM. Pemenune 3amau
59-61 | Pemenue 3amay o teMe: 3 19-26.04.24
«CoOTHOIIIEHNE MEX]Ty CTOPOHAMH U
YIIIaMH TPEYTOJbHUKA
62 | Konmponvunaa paooma Ne 5 no meme: 1 2.05.24
«Coommuouenue medncoy cmopoHamu u
Yenamu mpey2oibHUKa»
IToBTOpPEHUE-64
63 | [loBTropenue Tembl: «CMEXHBIE H 1 3.05.24
BEPTHUKAJIHHBIC YTIIbD)
64-65 | [ToBTopenue Tembl: «TpeyroabHUKI» 2 16-17.05.24
66-68 | [ToBTOpeHNE  TEMBI: «[Ipuznaku 3 23-28.05.24
pPaBEHCTBA TPEYrOJIbLHUKOBY

Kanenpapno-temaTnyeckoe JIaHupoBaHue 1o ajaredpe B 8 Kiacce.

OJAMHAKOBBIMHU 3HAMCHATCIISIMU.

Ne ypoka Tema ypoka KoanuecrBo JaTa npoBeaeHus
n/n 4acoB YpPOKa
Pannonanbubie apodm (23 yaca).
1-2 PanrioHanbHbIe BEIPAKEHUSL. 2 4-5.09.23
3-5 OcHOBHOE CBOMCTBO Jpo0H. 3 6-12.09.23
Coxpaniernue apo0eil.
6-7 CrnoxeHue ¥ BIYUTaHHUE ApoOeii ¢ 2 13-18.09.23




8-11 CrnosxeHue ¥ BBIYUTaHUE Apobei ¢ 4 19-26.09.23
pa3HbIMU 3HAMEHATEISIMHU.
12 KonTtponsnas padora Ne 1 mo teme 1 27.09.23
«CyMMa U pa3HOCTb Jpo0Oei»
13-14 Ananu3 omuO0K KOHTPOIHHOU PabOTHI. 2 2-3.10.23
YMuoxenue apooeit. Bo3senenue
JpOOH B CTEIICHB.
15-16 Jlenenue npoOei. 2 4-9.10.23
17-20 [IpeobpazoBaHue pariOHAIBHBIX 4 10-17.10.23
BBIPAXKCHUM.
21-22 K 2 18-23.10.23
OyHkUa Y = X u ee rpaduxk.
23 KoHTponbHas pabota N2 2 no Teme 1 24.10.23
«MpounssegeHne 1 vyacTHoe apoben»
KsaapaTHblie KopHu (18 yacos)

24 PanmonanbHbIE YKCaa. 1 25.10.23
25 WppanmoHaisHbIe YnCIa. 1 7.11.23
26-27 KBanparusle kopau. Apudmernyeckuit 2 8-13.11.23

KBaJPAaTHBIN KOPEHB.
28 VpasHenne x° = a 1 14.11.23
29 Haxosxnenue npuOImKeHHBIX 1 15.11.23
3HaYEHUH KBaJPAaTHOTO KOPHSI.
30-31 DyHKIH Y = JX mee rpaduk. 2 20-21.11.23
32-33 KBagpatHblii KOpEHb U3 IPOU3BEACHUS 2 22-27.11.23
U 1poowu.
34 KBagpaTHblil KOPEHB U3 CTEIICHHU. 1 28.11.23
35 KoHTponbHas pabota Ne 3 no teme 1 29.11.23
«ApUdMeTUYECKUIA KBaAPATHbBIN KOPeHb U1
€ro CBOWCTBa».
36-37 Ananu3 oummboK KOHTPOJIbHON PabOTHI. 2 4-512.23
Brinecenre MHOXKHUTENS U3-TI0]1 3HAKA
KOpHs. BHeceHre MHOKUTENS 0] 3HAK
KOPHS
38-41 [IpeoOpaszoBanue BhIpasKEeHUH, 3 6-12.12.23
COJIepIKaluX KBaIpaTHbIE KOPHU.
42 KontponsHas padora Ne 4 o Teme 1 13.12.23
«IIpuMeHeHmne CBOMCTB
apu(pMETHYECKOTO KBaJPaTHOTO
KOPHSI»
KBagpaTHbie ypaBHeHus (22 yac)
43-44 Ananu3 ommO0K KOHTPOJIbHOM paboThI. 3 18-20.12.23
OmnpeneneHre KBaJpaTHOIO YpaBHEHUS.
HenonHble kBagpaTHBIC YpaBHEHUSI.
45 Pemenue kBagpaTHOrO ypaBHEHUs 1 25.12.23
BBIZICTICHUEM KBaJpara ABYWICHA.
46-48 Pemenune kBagpaTHBIX YpaBHEHUH 110 3 26-9.01.24

bopmyne




49-51 PelleHue 334384 C NOMOLLBIO KBaApaTHbIX 4 10-17.01.23
YPaBHEHUA.
52 Teopema Buera. 1 22.01.24
53 KonTtponsnas padora Ne 5 o teme 1 23.01.24
«KBajzipaTHOE ypaBHEHUE U €r0 KOPHUY
54-57 Ananm3 omuO0K KOHTPOIHHOU PabOTHI. 4 24-31.01.24
Pemenue npoOHBIX paliOHAIBLHBIX
YpaBHECHUU
58-62 Pemenue 3a1a4 ¢ moMomso ApoOHBIX 4 5-12.02.24
palMOHAIbHBIX YPABHECHMIA.
63 KonTtponeHast padota Ne 6 1o teme 1 13.02.24
«JIpoOHBIe palMOHATBHBIC YPaBHEHUSDY
HepaBenctBa (19 yacos).
64-65 UncioBbic HEPABCHCTBA. 2 14-19.02.24
66-67 CBOIiCTBA YHCIIOBBIX HEPABEHCTB. 2 20-21.02.24
68-69 CrnoxeHre ¥ YMHOKEHUE YHCIIOBBIX 2 26-27.02.24
HEPABCHCTB.
70 [TorpenrHoCTh ¥ TOYHOCTH 2 28-4.03.24
MPUOIMKEHUS
71 KonTtponsHas pabota Ne 7 o Teme 1 5.03.24
«YucnoBbIe HEPaBEHCTBA U MX
CBOWCTBa»
72-73 [lepeceuenue u oObeTUHEHHE 2 6-11.03.24
MHOJKECTB. YNCIIOBBIE TIPOMEKYTKH
T74-77 Pemenue HepaBeHCTB ¢ 0OAHOM 3 12-18.03.24
TIePEMEHHOM.
78-82 Pemenue cucteM HepaBEeHCTB € OJTHOM 4 19-2.04.24
TIEPEMEHHOM.
83 Kountponsnas padora Ne 8 o teme 1 3.04.24
«HepaBeHCTBa ¢ 0JIHOM NMEPEMEHHOMN U
WX CUCTEMBD»
CreneHb ¢ LeJIbIM NOKA3aTe/1eM. JJIeMeHThI cTaTucTUuKHU (12 yacoB).
84-85 OrnpeneneHue CTENEHU C HEJbIM 2 8-9.04.24
OTPHIIATEIILHBIM MTOKAa3aTeIIeM
86-87 CBoiiCTBa CTENEHU C LEJIBIM 3 10-16.04.24
MOKa3aTeIIEM.
88-89 CrangapTHBIN BUJT YUCTIA. 2 17-22.04.24
90-91 COop u rpynnupoBKa CTATUCTHYECKUX 2 23-24.04.24
JIAHHBIX.
92-93 HarnsagHoe npencrasieHue 2 27-6.05.24
CTaTUCTUYECKON MH(pOpMALIHH.
94 KonTtponpHas padota Ne 9 o teme 1 7.05.24
«CTerneHp yKcna ¢ OTPUIATENbHBIM
MOKa3aTeaem»
IHoBTOpenue. Pemienne 3agay (8 yacon).
95 IToBTOpenue tems! «PannoHaibHbIE 1 8.05.24
npo6u. KBagpaTHbie KOpHI»
96 IToBTOpenue temsl «KBaznparHbie 1 13.05.24

yYpaBHEHHUSD»




97 [IpomesxyrouHas arTecTanus 1 14.05.24
(uToroBasi KOHTpOJIbHAS pabOTa)
98-99 IToBTOpenue Temsl «HepaBeHcTBay 1 15.05.24
100 [ToBTOpenue Tembl «CTeneHb C HENbIM 1 20.05.24
MTOKa3aTeIeM»
101-102 | Pemenue 3ama4 ¢ IOMOIIBIO YpaBHCHUN 3 21-27.05.24
KanengapHo-temaTnyeckoe niiaHupoOBaHue 10 reoMeTpuu 8 KiI.
Ne ypoka Tema ypoka Koumnuectrs | /lata npoBeaenust
n/n 0 4acoB YpPOKa
YerbipexyrojbHuku (15 yacos).
1-2 MHOTOYroJbHUKH. BBITYKITbIi 2 1-7.09.23
MHOTOYTOJIHUK.
3-4 [TapamienorpamMm U ero CBOMCTBA. 2 8-14.09.23
5-6 [Tpu3Haku mapayuienorpaMma. 2 15-21.09.23
7-8 Tpamenus. Pemienne 3amad mo reme 2 22-28.09.23
«[Tapammenorpamm. Tpanenus»
9 [TpsiMOyTOJTbHHK. 1 29.09.23
10-11 | Pom0 u xBagpar. 2 5-6.10.23
12 OceBas U IIeHTpaJIbHAsi CHMMETPHSL. 1 12.10.23
13-14 | Pemenue 3a1a4 1mo Teme 2 13-19.10.23
«YeThIpexXyroJIbHUKN
15 Kontponsnas padora Ne 1 no teme 1 20.10.23
«YeThIpeXyroJIbHUKNY.
Ilnomanw (14 yacos).
16 Ananu3 ommb0K KOHTPOIHHOU PabOTHI. 1 26.10.23
[Tnomaae MHOTOYTOJIBHUKA.

17 [Tnomans napauenorpamma. 1 27.10.23
18-19 [Inomanp TpeyroybHUKA. 2 9-10.11.23
20 [Inomanp Tpanenuu. 1 16.11.23
21-22 | Pemienue 3a1a4 Ha BBIUMCIICHUE TUIOIIA ICH 2 17-23.11.23

¢uryp
23-25 Teopema [Iudaropa. Teopema, oOpatHast 3 24-1.12.23
teopeme [Tudaropa
26-28 Peurenue 3aga4 Ha TpUMEHEHUE TEOPEMBI 3 7-14.12.23
[Mudaropa. ®opmyna ['epona
29 Kontponsnas padora Ne 2 o teme 1 15.12.23
«IInomanp».
IlogoOHbIe TpeyrobHukHu (19 yacos).
30-31 AnHanu3 ommb0K KOHTPOIBHOU PabOTHI. 2 21-22.12.23
OmnpeneneHne NoJOOHBIX TPEYrOJIbHUKOB.
32 I1epBblil pU3HaK M0100HS TPEYrOJbHUKOB 1 28.12.23
33 Bropoii mpu3Hak 1no100us TpeyroabHUKOB. 1 29.12.23
34 TpeTuii npu3HaK 10100 TPEYTOJIbHUKOB. 1 11.01.24
35-36 | Pemenue 3aau Ha MpUMEHEHHE MTPU3HAKOB 2 12-18.01.24
1o100ust
37 KonTtponsHast padota Ne 3 o teme 1 19.01.24
«[Ipu3Haku mogo0uUst TPEYroJbHUKOBY»
38-39 | Ananu3 omuOOK KOHTPOJIBHON pabOTHI. 2 25-26.01.24
Cpenusist TUHUS TPEYTOJIbHUKA.
40-41 | IlponopuroHaIbHbIE OTPE3KH B 2 1-2.02.24




IIPSIMOYTOJIbHOM TPEYT OJIbHHKE.

42 Pemrenue 3agau Ha OCTpPOEHUE METO/I0M 1 8.02.24
oao0ust
43-47 CooTHollIEHHE MEXKTy CTOPOHAMH U YTJIaMU 5 9-29.02.24
MPSMOYTOJIBHOTO TPEYTOJIbHHKA.
Omnpenenenus CUHyca, KOCHHYCa U TaHT'€HCA
OCTpPOTO YTJIa MPsIMOYTOJILHOTO
TpeyrojabHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKICCTBO.
48 KonTtponsHas padora Ne 4 o teme 1 1.03.24
«[IpumeHenHne moao0us TPEeyroJIbHUKOBY
Oxkpy:kHocThb (17 yacos).
49 Ananu3 ommb0K KOHTPOIbHONU PabOTHI. 1 7.03.24
B3anMHOe€ pacnoiokeHue npsiMon 1
OKPYXHOCTH.
50-51 | KacarenpHasi K OKPY>KHOCTH M €€ CBOICTBA. 2 14-15.03.24
52-53 | I'pagycHast Mepa Iyru OKPY>KHOCTH. 2 21-22.03.24
LlenTpanbHBIN yroi.
54-55 Teopema 0 BNMCAHHOM yre. 2 4-5.04.24
Teopema 00 oTpe3Kax rmepeceKaronmxcst
XOP/I.
56 Pemenue 3agau no teme «KacarenbHas k 1 11.04.24
OKPY)KHOCTH ¥ IICHTPAJIbHBIC U BITUCAHHBIC
YTIIBI.
57-58 | Uersipe 3ameuaTenbHbIE TOUKH 2 12-18.04.24
TPEYroJIbHUKA.
59-60 | Brnmcannas okpyxHocTb. CBOMCTBa 2 19-25.04.24
OTMCAHHOTO YETHIPEXYT OJIbHUKA.
61-62 OrnncanHast OKpyKHOCTb. CBOMCTBO 2 26-2.05.24
BIIMCAHHOTO YETHIPEXYTOJIbHUKA.
63-64 | Pemenue 3agau o reMe «OKPY>KHOCTBY. 2 3-16.05.24
65 Kountponsnas padota Ne 5 o Teme 1 17.05.24
«OKpYKHOCTBY.
IloBTOpenue. Pemenne 3anau (3 yaca).
66 [ToBTOpEeHMe no TeMam 1 23.05.24
«YeTpIpexyrolbHUKN, «IL1ommaisy.
67 [ToBTOpenue no teme «IlomoOHbIE 1 24.05.24
TPEYrOJbHUKUY
68 [ToBropenue no reme «OKPYKHOCTBY. 1 28.05.24

KanenpapHo-remaTnueckoe IIaHupOBaHUE IO TEOMETPUH- 9 Kitacc

Ne | Tema Yac | Aarta
ny bl

HKT

a

BekKTopbl (8 yacos)

79- | NoHATHe BeKTOpa. 1 1.09.23

80




81 | OTK/iaablBaHME BEKTOPA OT AaHHOM TOYKM 7.09.23
82- | ChoxKeHue 1 BbluMTaHNe BEKTOPOB. 8-15.09.23
85
86 | YMHOXKeHWe BEKTOpaA Ha Yncno 21.09.23
87- | MpumeHeHne BEKTOPOB K peleHunto 3agay. CpegHan 22-28.09.23
88 | nnHMA Tpaneunu
MeTtopa KoopauHart (9 yacos)
89 | PasnoxeHue BEKTOpa NO ABYM HEKOJ/IMHEAPHbIM 29.09.23
BEKTOpam
90 | KoopamHaTbl BEKTOpA 5.10.23
91- | MpocTenwme 3a4aum B KoopanHaTax. PeweHne 3aaau. 6-12.10.23
92
93, | YpaBHEHME INHUM Ha NJIOCKOCTU. YpaBHEHME NPSMOM 13.10.23
95
94, | YpaBHeHUEe OKPYKHOCTU. B3anmHoe pacnonoxKeHune 19.10.23
96 | ABYX OKpY)KHOCTEM
PeweHue 3agay no teme «YpaBHEHUE OKPYKHOCTU U 20-26.10.23
npPAMON»
KoHTponbHasa pabota N2 1 no teme «MeToz, 27.10.23

KoopauHat»

CooTHOLWeHuA mexay CTOpoHamMu U yrnamm TpeyrosibHuKa. CKaI'IﬂpHOE npounssegeHue BeKTopos (12

yacos)
97- CHUHYC, KOCUHYC, TAHTEHC, KOTAHTreHC yrna 9-10.11.23
99
100 | Teopema 0 Nnowaan TPEYroabHMKA 11-16.11.23
101- | Teopema cnHycoB. Teopema KOCMHYCOB 17-23.11.23
102
103- | PeweHune TpeyroNbHMUKOB 24-1.12.23
104 | NasmepuTenbHble paboThbl
105- | Yron mex gy Bektopamu. CKanapHoe npousseneHue 7.12.23
106 | BekTOpOB
107- | CkanspHoe npousBeneHne B KoopauHaTax. CBoiicTBa 8.12.23
108 | cKanapHoro npomsseneHua AByX BEKTOPOB

KoHTponbHasa pa6ota Ne 2 no tTeme « COOTHOLIEHUSA 14.12.23

MeXK Y CTOPOHAMM U YI1TaMU B TPEYTrOSIbHUKE»




[ONvHa OKpYXKHOCTM U Naowaab Kpyra (12 yacos)

109- | MNMpaBuAbHbIE MHOFOYro/IbHUKN. OKPYKHOCTb, 15.12.23

110 | onncaHHaA OKONO NPABU/ILHOTO MHOIOYroJibHUKA.

111 OKpY*KHOCTb, BMMCAHHAA B NPaBWU/bHbIM 21.12.23
MHOTOYTO/IbHUK.

112 | dopmynbl ANA BbIMUCIEHMSA NJIOWAAM MPABUIBHOIO 22-28.12.23
MHOTOYro/IbHUKA, ero CTOPOHbI M paZnyca BNIMCAaHHOM
OKPYKHOCTHU

113 | MocTpoeHme NpPaBUAbHbIX MHOMOYro/JibHUKOB 29.12.23

114 | AnvHa OKpYyXHOCTU. PewweHune 3aaau. 11-12.01.24

115 | Nnowaapb Kpyra 13.01.24

116 | Nnowaab KPYroBoro cekTopa 18.01.24
PeweHue 3aga4 no teme «ANnHA OKPYXKHOCTM U 19-25.01.24
naowaab Kpyra»
KoHTponbHasa pabota N2e3 no teme «nnHa 26.01.24
OKPYXHOCTU 1 NAoWwaab Kpyra»

AsukeHuna (7 yacos)

117- | OTO6parkeHMe NNOCKOCTM Ha cebs. MoHATHe 1.02.24

118 | aBuXKeHMA.

120 | MapannenbHbI NepeHOC 2.02.24

121 | MNosoporT. 8-9.02.24
PeweHue 3agay no teme «/[IBuxkeHne» 15-16.02.24
KoHTponbHasa pabota N2 4 no teme «[1BUXKEHMEN 22.02.24

HauyanbHble cBegeHua us crepeomeTpum (8 yacos)

122- | NpeameT ctepeomeTpun. MHOrorpaHHUK. 29.02.24

123

124- | Mpwusma. Mapannenenunes. 1.03.24

125

126- | O6bem Tena. CBoiicTBa NPAMOYTrO/IbHOrO 7.03.24

127 | napannenenunega.

128 Mupamunaa. 14.03.24

129 | Unnanupp. 15.03.24

130 | KoHyec. 21.03.24




131 | Cdepa 1 wap. 22.03.24
06 akcuomax naaHuMmeTpuun. Hekotopsble cBeAeHMA O 4.04.24
Pa3BUTUN FTEOMETPUN.

NosTopeHue. PeweHue 3agad (12 vacos)

MosTOpeHMe No Teme «TpeyronbHUK» 5-11.04.24
NMosTopeHue no Teme «OKPYXKHOCTb» 12-18.04.24
MoBTOpeHMe No Teme «YeTbIpexyroabHUKN» 19-25.04.24
MNosTOpeHue no Teme «BeKkTopbl. MeToa KoOpAMHAT» 26.04.24
FeomeTtpua B Tectax O3 2-17.05.24

KaJIGHI[apHO-TGMaTI/IIIGCKOG IJIAHUPOBAHUC I10 aﬂre6pe— 9 xnacc

Ne Tema Yac | AaTa
NyHK bl
Ta
KeadpamuyHasa ¢pyHKYuA 22
1 ®PyHKUMA. ObnacTb onpeaeneHuns, 061acTb 3HaYEHUM GyHKUUN. 2 4-5.09.23
2 CsolicTBa QyHKLNM 3 6-12.09.23
3 KBagpaTHbI TPEXYNIEH U €TI0 KOPHU 2 13-18.09.23
4 PasnoxeHne KBaApPaTHOro TPEXYAEHA HA MHOXUTENN 2 19-20.09.23
KoHTponbHan paboTta N2l no Teme « DyHKUUK, KBaPATHbIN TpexuneH» |1 25.09.23
5 ®YHKUMA y=ax > ,eé rpaduK, CBOICTBA 2 26-27.09.23
6 Fpaduku dyHKUMIA y=ax * +n; y=a(x-m)° 2 2-3.10.23
7 MocTpoeHune rpadmka KBagpaTUUHOM GYHKLMN 3 4-10.10.23
8 OyHKLUMA y=X" 2 11-16.10.23
9 KopeHb n-i1 cteneHun 2 17-18.10.23
KoHTponbHan paboTta No2 no Teme «KBagpatuyHan pyHKUMSA, KopeHb | 1 23.10.23
N-i cTeneHun»
YpasHeHusa u HepaseHcmea ¢ 00Holi nepemeHHoll 15
12 Llenoe ypaBHeHMe U ero KOpHU 4 24-8.11.23
13 OpobHble paLMoOHanbHble YpaBHEHMUA 4 13-20.11.23
14 PelieHne HepaBEHCTB BTOPOI CTENEHWN C OAHOMN NepPeMeHHOM 3 21-27.11.23
15 PeweHne HepaBeHCTB METO40M UHTEPBANOB 3 28-4.12.23
KoHTponbHas paboTa No3 no teme «YpaBHeEHMA U HepaBeHCTBa Cc ogHon | 1 5.12.23
nepemeHHoOm»




YpasHeHusa u HepaseHcMea ¢ 08yms nepemeHHbIMU 17

17 YpaBHeHWe ¢ ABYMA NepeMeHHbIMU U1 ero rpaduk 2 6-11.12.23

18 paduyeckuii cnocob pelLeHns cucTem ypaBHEHUM 1 12.12.23

19 PeleHune cuctem ypaBHEHWUIA BTOPOMN CTENEHMN. 4 13-20.12.23

20 PelieHne 3a4a4 ¢ NTOMOLLbIO CUCTEM YPaBHEHMN BTOPOI CTEMEHM. 5 25-10.01.24
FeomeTpuyeckue 3agaumn. 3aga4um Ha paboTy.

21 HepaBeHcTBa € ABYMA NepeMeHHbIMU 2 15-16.01.24

22 Cucrtembl HEPABEHCTB € ABYMA NepeMEHHbIMMU 2 17-22.01.24
KoHTponbHas pabota No4 no teme «YpaBHEHUA N HepaBeHCTBa ¢ Asyma | 1 23.01.24
nepemeHHbIMU»
Apugmemuyeckaa u 2ceomempuvecKas npozpeccuu 15

24 MocnenoBaTeNbHOCTU 1 24.01.24

25 OnpepaeneHue apnpmeTnyeckon nporpeccumn. opmyna n-ro YneHa 3 29-31.01.24
apudmeTMUYeCcKon nporpeccum.

26 dopmyna cymmbl N NepsbixX Y1EHOB apUPMETUYECKON MPOrpPeccum. 3 5-7.02.24
KoHTponbHas pabota No5 no teme «ApndmeTnyeckan nporpeccma» 1 12.02.24

27 OnpepneneHne reomeTpuyeckomn nporpeccumn. Popmyna n-ro YieHa 3 13-19.02.24
reoMeTpMyYecKom Nporpeccum

28 dopmyna cymmbl N NepBbIX Y1EHOB FTEOMETPUUYECKOM NMPOrpeccum. 3 20-26.02.24
KoHTponbHas paboTta No6 no teme «eomeTpuyeckan nporpeccma» 1 27.02.24
SnemeHmol KOMBUHaMOPUKU U meopuu eepoamHocmeli 13

30 KombuHaTopHble 3a0a4m 2 28-4.03.24

31 MepecTtaHOBKM 2 5-6.03.24

32 PasmeleHuns 2 11-12.03.24

33 CoyeTaHuA 2 13-18.03.24

34 OTHOCUTe/IbHasA YacToTa Cay4amHoro cobbituA 2 19-20.03.24

35 BepoAaTHOCTb paBHOBO3MOXHbIX COObITUI 2 1-2.04.24
KoHTponbHan paboTta N27 no Teme «d1emMeHTbl KOMOUHATOPUKN U 1 3.04.24
TEopUnN BEPOATHOCTEN»
loemopeHue 20
Yucnosblie BbiparkeHma. Yncnosaa npamas 1 8.04.24
NocnepoBaTenbHOCTU UM NpOrpeccumn 2 9-10.04.24
MppaunoHanbHble BbipaxKeHnsA 2 15-16.04.24
CTeneHb 1 ee CBOICTBA 2 17-22.04.24
YpaBHeHuA 3 23-27.04.24
HepaBeHcTBa C 04HON NepPEMEHHOM U UX CUCTEMDbI. 2 4-6.05.24
MpeobpasoBaHue anrebpanyecknx BbliparkeHUn 2 7-8.05.24
lpadpunKn NMHENHOM, KBaAPATUYHOM U APOOHO-PaLMOHANbHOM 2 13-14.05.24
dYHKUMM
TeKcToBble 3a4a4u 2 15-20.05.24




Cratuctuka 21.05.24
Pabota c dopmynamu 22.05.24
IMOYPOYHOE IINIAHUPOBAHMUME AJI'EBPA
7 KJIACC
Ne KoauyecTBo yacoB 1 DJIeKTPOHHBbIE
ara
Kontpoas | IIpakTn uudposbie
Tema ypoka Bcee H3Y4YeHH
n/ HbIe YyecKue . 00pa3oBaTeIbHBI
n ro padoThI padoThI e pecypchbl
IlousTtue
1 parroHaIFHOTO 1 0 1 4.09.23
qucia
Apudmernueck
. bu6moreka [IOK
ue AeUCTBHUS C
2 J— 1 0 1 5.09.23 https://m.edsoo.ru/7f
pat 4218be
U YHCcliaMu
Apudmernueck
. bu6moreka [IOK
ue JAeUCTBUS C
3 J— 1 0 1 6.09.23 https://m.edsoo.ru/7f
batt 4218be
U YHUCcllaMu
Apudmernueck
. bu6mmoreka [IOK
ue JAeUCTBUS C
4 R 1 0 1 11.09.23 https://m.edsoo.ru/7f
patt 4218be
U YHrClaMu
Apudmernueck
. bubmuoreka [JOK
ue JAeUCTBHUS C
5 J— 1 0 1 12.09.23 https://m.edsoo.ru/7f
patt 4218be
U YHrclaMu
Apudpmerrnueck
R bu6mmoreka [JOK
ve JAeUCTBHUS C
6 J— 1 0 1 13.09.23 https://m.edsoo.ru/7f
partio 4218be
U YHCIaMu
CpaBHenue,
YIOPSAA0OYMBAHU bubnuorexa [IOK
7 e 1 0 1 18.09.23 https://m.edsoo.ru/7f
paLrOHAIBHBIX 4218be
qucen



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

CpaBHenue,

yIOPSA0YMBAHU bubnuorexa [JOK
8 e 19.09.23 https://m.edsoo.ru/7f
PALMOHAIBHBIX 4218be
qHUCe
CpaBHeHue,
yIOPSA0YMBAHU bubnuorexa [JOK
9 e 20.09.232 https://m.edsoo.ru/7f
PALMOHAIBHBIX 4218be
qHUCe
CreneHs ¢ bubmmorexa [{OK
10 HaTypaJIbHbIM 25.09.23 https://m.edsoo.ru/7f
NoKazaTeneM 4211de
CreneHs ¢ bubmmoreka [{OK
11 HaTypaJbHbIM 26.09.23 https://m.edsoo.ru/7f
MOKa3aTesIeM 421382
Crernens ¢ bu6moreka [IOK
12 HaTypaJIbHbIM 27.09.23 https://m.edsoo.ru/7f
moKa3arejieM 42154e
Crernens ¢ bu6mmoreka [IOK
13 HaTypaJbHbIM 2.10.23 https://m.edsoo.ru/7f
HoKa3areaeM 4218be
Crernens ¢
14 HaTypaJbHbIM 3.10.23
MoKa3aTeaeM
Pemenne
OCHOBHBIX 33J1a4
bu6mmoreka [JOK
Ha 1po0Ou,
15 HPOLIEHTE! 13 4.10.23 https://m.edsoo.ru/7f
. 4218be
peanbHOI
MPAKTHKH
Pemienne
OCHOBHBIX 33J1a4
bubmuoreka [JOK
Ha Jpo0Ou,
16 HpOLEHTH 13 9.10.23 https://m.edsoo.ru/7f
> 4218be
peanbHOI
MIPaKTUKU
Pemenne
OCHOBHBIX 33J1a4
bubmuoreka [JOK
Ha apoou,
17 10.10.23 https://m.edsoo.ru/7f

MPOLIEHTHI U3
peanbHOM
MPaKTUKU

4218be



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
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https://m.edsoo.ru/7f4218be

Pemenue
OCHOBHBIX 3aJ1a4

bubnuoreka [IOK
Ha apoou,
18 DOLCHTEL I3 11.10.23 https://m.edsoo.ru/7f
POHCHTE 4218be
peanbHOM
MIPAKTUKH
[Ipu3naku
JIEIIUMOCTH,
bu6mmoreka [IOK
pasnoXeHus Ha
19 MHOSKITCI 16.10.23 https://m.edsoo.ru/7f
T 4218be
HaTypaJbHBIX
qucenn
[Ipu3naku
JIEIIUMOCTH,
bubmmoreka [{OK
pasnoXeHus Ha
20 MHOSKITCI 17.10.23 https://m.edsoo.ru/7f
T 4218be
HaTypaJIbHBIX
qucen
Peannurie
3aBUCUMOCTH.
bu6moreka [IOK
[Ipsmas u
21 oGpaTHAS 18.10.23 https://m.edsoo.ru/7f
P 4218be
MPOTIOPITUOHAITH
HOCTH
Peanrurie
3aBUCUMOCTH.
bu6mmoreka [JOK
[Ipsmas u
22 oBpaTHAS 23.10.23 https://m.edsoo.ru/7f
P 4218be
MIPOTIOPITUOHATH
HOCTH
Peanburie
3aBUCUMOCTH.
bubmuoreka [JOK
IIpsimas u
23 oBhaTHAS 24.10.23 https://m.edsoo.ru/7f
P 4218be
MIPOTIOPITUOHATH
HOCTH
PeanbHrie
3aBUCUMOCTH.
bu6mmoreka [JOK
[Ipsamas n
24 o6paTHas 25.10.23 https://m.edsoo.ru/7f
P 4218be
MPONOPLUUOHATH -
HOCTH
KourponbHas
25 P 7.11.23

paboTa o Teme



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
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https://m.edsoo.ru/7f4218be

"PanimoHanLHbIE
yucna"

26

bykBenHbIE
BBIPAXKCHUS

8.11.23

bubmuoreka [IOK
https://m.edsoo.ru/7f
41feec

27

IIepemeHnHbIe.
Jonyctumsle
3HAYEHUs
MIEPEMEHHBIX

13.11.23

28

Dopmytbl

14.11.23

29

Dopmyitbl

15.11.23

30

[IpeobpazoBanu
€ OYKBEHHBIX
BBIpAXKEHUM,
pacKkphITHE
CKOOOK 1
TIPUBEJICHNE
O0T00HBIX
CllaraeMbIX

20.11.23

bu6moreka [IOK
https://m.edsoo.ru/7f
41fafa

31

[IpeobpazoBanu
€ OYKBEHHBIX
BBIPAKECHMUIA,
packpbITHE
CKOOOK 1
MIpUBEICHUE
OT00HBIX
cllaraeMbIX

21.11.23

bu6moreka [IOK
https://m.edsoo.ru/7f
41fd70

32

[IpeobpazoBanu
€ OYKBEHHBIX
BBIPAKCHUIA,
packpbITHE
CKOOOK 1
MIpUBEICHUE
OI00HBIX
cllaraeMbIX

22.11.23

bubmuoreka [JOK
https://m.edsoo.ru/7f
4218be

33

[Ipeo6pazoBanu
€ OYKBEHHBIX
BBIpaXKCHUH,
packpbITHE
CKOOOK U
MIpUBEICHUE
MOA0OHBIX
cllaraeMbIX

27.11.23

bu6mmoreka [JOK
https://m.edsoo.ru/7f
4218be

34

CBoiicTBa

28.11.23

bu6mmoreka [JOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

CTETIEHU C https://m.edsoo.ru/7f
HaTypaJIbHBIM 421382
MoKasaTesiemM

CsoiicTBa

CTCLCHH © bu6mmoreka [{OK

35 29.11.23 https://m.edsoo.ru/7f
HaTypaJIbHBIM 491540
MoKasaTeneM
CsoiicTBa
CTCLCHH © bu6mmoreka [{OK

36 4.12.23 https://m.edsoo.ru/7f
HaTypaJIbHBIM 4918be
TOKasaTeneM

bubmmoreka [{OK
37 MHoTOo4IeHBI 5.12.23 https://m.edsoo.ru/7f

42276e

bu6moreka [IOK

38 MHOTOYJICHBI 6.12.23 https://m.edsoo.ru/7f

422930
CnoxeHnue,

bu6moreka [IOK
BBIYUTAHUE,

39 OKCHIL 11.12.23 https://m.edsoo.ru/7f
yMHOAKEHH 422af2
MHOTOYJICHOB
Cnoxenue,

bu6moreka [IOK
BBIUUTAHUE,

40 HOKCHIe 12.12.23 https://m.edsoo.ru/7f
M 422cc8
MHOTOYJICHOB
Cnoxenue,

bu6mmoreka [JOK
BBIUUTAHUE,

41 HOKCHIC 13.12.23 https://m.edsoo.ru/7f
yM 422fca
MHOTOYJICHOB
CnoxeHnue,

- bu6mmoreka [JOK

42 ’ 18.12.23 https://m.edsoo.ru/7f
YMHOXEHUE 493182
MHOTOYJICHOB
DopmyIbl bubnuoreka [IOK

43 COKPAILEHHOTO 19.12.23 https://m.edsoo.ru/7f
YMHOXKEHUS 42432a
DopMmyisl bubnuorexa [IOK

44 COKpaIIEHHOTO 20.12.23 https://m.edsoo.ru/7f
YMHOXKEHUS 42464a
Dopmyibl bubnuorexa [IOK

45 COKPAILLEHHOTO 25.12.23 https://m.edsoo.ru/7f
YMHOXEHUS 424c12

46 Dopmysl 26.12.23 bubmmorexa LIOK

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



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2

COKPAILIEHHOTO
YMHOXEHUSA

424fd2

47

Dopmyiibl
COKPAILLIEHHOTO
YMHOKEHUS

27.12.23

bubmuoreka [IOK
https://m.edsoo.ru/7f
4251d0

48

Paznoxenue
MHOTOYJICHOB
HAa MHO>XXHUTCIIN

9.01.24

bu6mmoreka [IOK
https://m.edsoo.ru/7f
423312

49

Paznoxenue
MHOTOYJICHOB
HAa MHO>XXHUTCIIN

10.01.24

bu6mmoreka [IOK
https://m.edsoo.ru/7f
4237fe

50

Paznoxenue
MHOTOYJICHOB
HAa MHO>XXHUTCIIN

15.01.24

bubmmoreka [{OK
https://m.edsoo.ru/7f
4239de

51

Paznoxenue
MHOTOYJICHOB
HAa MHOXHUTCIIN

16.01.24

52

KontponbHas

pabora 1o Teme
" Anrebpanyeck
ue BhIpaKeHUs"

17.01.24

53

YpaBHeHue,
MpaBuIIa
npeoOpazoBaHu
sl ypaBHEHUS,
PaBHOCHJILHOCTD
ypaBHEHUH

22.01.24

54

Jluneiinoe
ypaBHEHUE C
OqHOH
MEPEMEHHOMH,
pernieHue
JIMHEHHBIX
ypaBHEHUH

23.01.24

55

JInHeitHoE
YPaBHEHHE C
OJIHOM
IIEPEMEHHOM,
pelenue
JIMHEWHBIX
yYpaBHEHUH

24.01.24

bu6mmoreka [JOK
https://m.edsoo.ru/7f
420482

56

JInneninoe
YPaBHEHHE C

29.01.24



https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
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OJIHOM
IIEPEMEHHO,
pelienue
JIMHEWHBIX
YpaBHEHUU

Pemenue 3amau

bu6mmoreka [{OK

57 C MIOMOIIBIO 30.01.24 https://m.edsoo.ru/7f
ypaBHEHUi 42064e
Pemenue 3amau bu6mmoreka [IOK
58 C TIOMOIIBIO 31.01.24 https://m.edsoo.ru/7f
ypaBHEHUI 420806
Pemenue 3amau bubmmoreka [{OK
59 C IIOMOIIIBIO 5.02.24 https://m.edsoo.ru/7f
ypaBHEHUI 4209a0
Pemenue 3agau bu6moreka [IOK
60 C TIOMOIIBIO 6.02.24 https://m.edsoo.ru/7f
ypaBHEHUI 420ebe
Jlunetinoe
YpaBHEHUE C bubnuotexa [JOK
61 TBYMSI 7.02.24 https://m.edsoo.ru/7f
HEPEMEHHBIMH 427c32
ero rpaduk
Jlunetinoe
ypaBHEHHUE C bubnuorexa [IOK
62 TBYMS 12.02.24 https://m.edsoo.ru/7f
HEpPEMEHHBIMH U 427e8a
ero rpaduk
Cucrema 1Byx
JIMHEHHBIX bu6mmoreka [JOK
63 ypaBHEHUH C 13.02.24 https://m.edsoo.ru/7f
ABYMSI 42836¢
NepeMEHHBIMU
Cucrema nByx
JIMHEHHBIX
64 YPaBHEHHUH C 14.02.24
TBYMS
MepEeMEHHBIMU
Cucrema n1Byx
JIMHEHHBIX
65 YPaBHEHUH C 19.02.24
TBYMS
MIePEeMEHHBIMHU
66 Cucrema nByx 20.02.24



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
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JIMHENHBIX
YpaBHEHUH C

TBYMSI
MepeMEHHbIMU
Pemenue bu6mmoreka [{OK
67 CHCTEM 21.02.24 https://m.edsoo.ru/7f
yPaBHEHHUH 4284de
Pemenue bu6mmoreka [{OK
68 CHCTEM 26.02.24 https://m.edsoo.ru/7f
ypaBHEHUI 42865a
Pemenue bubmmoreka [{OK
69 CHCTEM 27.02.24 https://m.edsoo.ru/7f
ypaBHEHMI 4287d6
Pemmenue
70 CUCTEM 28.02.24
YpaBHEHUU
Pemenue
71 CHUCTEM 4.03.24
ypaBHEHUU
KonTposbHas
bu6mmoreka [IOK
pabora 1o Teme
72 " THeHHLLe 5.03.24 https://m.edsoo.ru/7f
. 421044
YpaBHEHUS
Koopaunara bubnuoreka [IOK
73 TOYKH Ha 6.03.24 https://m.edsoo.ru/7f
IpsIMO¥ 41de76
bu6mmoreka [JOK
YuciaoBbie
74 DOMEKVIKIL 11.03.24 https://m.edsoo.ru/7f
POMEXYT 41dff2
g
75 HCTOBbIC 12.03.24
MIPOMEKYTKH
Paccrosinne
MEXIY IBYMS
76 TOYKAMHU 13.03.24
KOOPJAMHATHOU
psAMOM
Paccrosnue
MEX]y IBYMs
77 TOYKaAMHU 18.03.24
KOOPJMHATHOMU
IpsAIMOM
II
78 PAMOYTOJIbHAs 19.03.24 bubnmnoreka [JOK
cucreMa https://m.edsoo.ru/7f



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e

KOOpJMHAT Ha

41el6e

IIOCKOCTH
IIpssmoyroabHas
. Ifc TGMZF bubmuoreka [IOK

79 20.03.24 https://m.edsoo.ru/7f
KOOpJIMHAT Ha 416422
IIOCKOCTH -

[Ipumepsl
bu6mmoreka [{OK
rpaduKoB,

80 1.04.24 https://m.edsoo.ru/7f
3aJaHHBIX 416828
bopmynamu
[Ipumepsr
I — bubmmoreka [{OK

81 P ’ 2.04.24 https://m.edsoo.ru/7f
3aJaHHBIX 416480
dbopmynamu
[Ipumepsnt

82 rpacukos, 3.04.24
3aaHHBIX
dbopmynamu
[Ipumepsnt

83 rpagikos, 8.04.24
3aJaHHBIX
dhopmynamu
Yrenue

bu6moreka [IOK
rpauKoB

84 9.04.24 https://m.edsoo.ru/7f
pealbHbIX 5 41ea24
3aBHCUMOCTEH
Yrenue

85 rpaguxos 10.04.24
peaabHBIX
3aBHCUMOCTEH

bubmuoreka [JOK
ITonsaTue

86 15.04.24 https://m.edsoo.ru/7f
bynkupn 416f06

87 Ipacui 16.04.24
GbyHKITII

N bu6mmoreka [JOK
CBoiicTBa

88 . 17.04.24 https://m.edsoo.ru/7f

pynupii 41078
N bu6mmoreka [JOK
CsoiicTBa

89 . 22.04.24 https://m.edsoo.ru/7f

pynkupii 41flfe
. bu6mmoreka [JOK
JInneiinas

90 23.04.24 https://m.edsoo.ru/7f

GbyHKIHS

427282



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282

bubnuoreka [IOK

JIuneiinas
91 24.04.24 https://m.edsoo.ru/7f

Gy 427412

[Toctpoenne

rpaduxa bubmmoreka [IOK
92 R 27.04.24 https://m.edsoo.ru/7f

426dle

GbyHKITIT

[Toctpoenne
g3 | Tpadmea 6.05.24

JUHEHHOM

byHKIIMN
g4 | IPagux 7.05.24

yrkn y =|x|
95 Ipaui 8.05.24

dynxumy y =[x|

KontponbHas

pabora 1mo Teme bubnuorexa [JOK
96 "KoopauHaTsl 1 13.05.24 https://m.edsoo.ru/7f

rpadukH. 41f50a

OyHKIMK"

[ToBTOpEeHUE

OCHOBHBIX

MMOHSATHI U bubmmoreka [JOK
97 METOJIOB Kypca 14.05.24 https://m.edsoo.ru/7f

7 Knacca, 429c6e

00001IeHne

3HaHUU

[ToBTOpEeHUE

OCHOBHBIX

MMOHSATHI U bu6mmoreka [JOK
98 METO/I0B Kypca 15.05.24 https://m.edsoo.ru/7f

7 Knacca, 429f32

000011IEHNE

3HAaHUU

IToBTOpEeHne

OCHOBHBIX

MMOHSATHI U bu6mmoreka [JOK
99 METOJIOB Kypca 20.05.24 https://m.edsoo.ru/7f

7 KJacca, 42a0e0

00001IeHNE

3HAHUI

[ToBTOpEHUE bubnuorexa [IOK
100 | OCHOBHBIX 21.05.24 https://m.edsoo.ru/7f

HOHATHU U

42a27a



https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a

METO/JIOB Kypca
7 KJ1acca,
000011EeHE
3HAHUMN

Hrorosas
101 | xoHTpONBHASA
pabora

22.05.24

IToBTOpEeHUE
OCHOBHEBIX
MOHSITHH 1

102 | meron0B Kypca
7 KiTacca,
00001IeHNE

3HAHUI

27.05.24

bubmmoreka [{OK
https://m.edsoo.ru/7f
422900

OBLLEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

102

97



https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900
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