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MHHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma kypca «cMATEMATUYECKAS 'PAMOTHOCTDb» ans 7 knaccoB pa3zpaboraHa B
COOTBETCTBUM C TpeOoBaHMAMU DenepaabHOro TIOCYJapCTBEHHOTO 0Opa30BaTeNbHOIO CTaHJapTa
OCHOBHOTO o00mIero obOpa3zoBanus, ¢ yderoMm IlpuMmepHOI OCHOBHOI 00pa30BaTENbHONW MPOrPaMMBbI
OCHOBHOTO O0IIIEro 0O0pa30BaHUsS M HA OCHOBE MPOTPaMMBI Kypca

«PABBUTUE MATEMATHUYECKOM T'PAMOTHOCTH OBVYYAIOIUXCS» (5-9 xnaccer),
Camapa, ['AY JI1O Camapckoit obnactu «CaMapckuii 00,1aCTHOH MHCTUTYT MOBBIIIEHUS KBAJIU(UKALIUH
U TEpEenoAroToBKM paboTHUKOB oOpazoBanus 2019r. Moayne «Maremarndeckass rpaMoTHOCTh» C.I'.
AcanacbeBa, K.I1.H, IOLEHT Kadeapbl pU3HMKO-MaTeMaTHUYECKOro 00pa3oBaHus

JlaHHBIN KypC HEMOCPEACTBEHHO CBSI3aH C MPOrpaMMOi Mo MaTeMaTuke s 5-9 knaccoB. OH pacmupsier u
CHCTEMAaTH3HPYET CBEACHUS, MOITYYEeHHBIE 00yUYaIONIMMUCS, 3aKPEIIseT MPaKTHUECKUEe YMEHHS 1 HaBBIKH,
MO3BOJIIET BOCIOJHUTH MPOOENbl B 3HAHMSAX, HAIEJIeH Ha IMOATOTOBKY OOYYaroIIMXCS K YCIEHIHOMY
HAIMCAaHUIO BCEPOCCUHCKUX MPOBEPOUHBIX pabOT, BHEIIHUX ~ MOHHMTOpMHToB. Ha  Kkypce
«MATEMATHUYECKASA TPAMOTHOCTDb» npeanonaraercsi ynenasTh OOJbIIOE BHUMAaHHE Pa3BUTHIO
YMEHHUsI OOY4YaloUIMXCS CUYMTATh M aHAIU3UPOBATh, (POPMHPOBAHUIO MATEMATUYECKOH T'PaMOTHOCTH,
Pa3BUTHUIO HaBBIKOB M YMEHHUN CAMOCTOSITEIBHOTO BBIMIOJIHEHUS 3aIaHUI Pa3IMYHOIO YPOBHS CI0KHOCTH.
MexnpeaMeTHbIE CBSI3U: Kypc HE 3aMeEIlaeT ypOKHM MaTeMaTHKH, a JomnoiHser ux. Onupaercs Ha
MEXMPEIMETHBIE CBS3U. MEXIpeIMETHBIE CBSI3U B Y4eOHOM Mporiecce 00ecreunBaroT JTydliee MOHUMaHKe
00y4arIUMHUCS U3y4aeMOro MaTepuana u 00s1ee BHICOKUI YPOBEHD BJIaICHUs HaBbIKAMU 110 MaTEMaTHKE.
[IporpamMma paccumtana Ha 1 roma oOydeHus, peajau3yercs U3 4acTH y4yeOHOro IulaHa, (OpMUPYEMOTO
YYaCTHUKaMH OOpa30BaTEIbHBIX OTHOIICHWH W/WIM BHEYPOUHOW NEATEILHOCTH W BKIIOYAET MOMYJIb
MaTeMaTUYECKOU rPAMOTHOCTH.

Pa3paboranHblil yueOHO-TEMATHUECKUN IUIaH MPOrpPaMMBbI ONHUCBHIBAET COJIEpP’KaHUE MOJIYJIS U3 pacyeTa
OJIHOT'O YacCOB B HEJIENIO B KAXKJIOM KJjlacce.

Taxum 00pa3oM, ob1iee KOIM4ecTBO yacoB: 33 yaca.

KonuuecTBo yacoB Ha oJiuH roj 00y4eHus B OTHOM Kiacce —33,T.e o 1 yacy B Helemro.

B nocnennue necarunerus B Poccuu npoBoasSTCss MHOTOUMCIIEHHBIE HCCIEA0BAaHUS KauecTBa 00pa3oBaHMUsl,
B TOM YHCJIE€ MATEMAaTUYECKOI0.

OavH W3 TIJVIaBHBIX BBIBOJIOB JTHX HCCIEJOBAHUNA MNOMUYEPKUBAET 3HAUYMMOCTh LIKOJIBHOTO Kypca
MaTEMaTHKU: CYIIECTBYET IIpsiMasi 3aBUCUMOCTb MEXAY CKIIOHHOCTBIO K TOYHBIM HayKaM B IIIKOJIBHBIE I'OJIbI
U KapbepHBIMU YCII€XaMH BO B3pOCIION KHU3HU. «OTBETCTBEHHbIE PEIICHUS OJDKHBI MPUHUMATHCS HE
MHTYUTHBHO, a2 HAa OCHOBE IpEJBAapUTENbHBIX NPUKUIOK, MaTeMaTtudeckux pacuétoB» (E.C. Benruens,
COBETCKHI MaTeMaTHK).



3anaHusi Kypca MOTYT ObITh UCHOJIB30BaHBI JIIsl TIOJrOTOBKM MIKOJBHUKOB K YYacTHUIO B MCCIIEOBAHUSX,
HaNpaBJICHHBIX HA OIICHKY MaTeMaTUYeCKOH IPaMOTHOCTH — CIIOCOOHOCTH (POPMYIIMPOBATH, MPUMEHSAThH U
MHTEPIPETUPOBATH MATEMATUKY B Pa3HOOOPA3HBIX KOHTEKCTAX.

@OyHKIMOHANbHA I'PaMOTHOCTh — 3TO YMEHHE HAaXOJWUTh BEPHbIE PEUICHMS] B CJIOXKHBIX CUTyalUsiX, B
KOTOPBIX JE€TH MOTYT OKa3aTbCsi B pealbHOM KU3HMU. 3aJaHUs IOMOTYT YYEHUKAM YYUThCS
OpUEHTUPOBAThCS B TAKUX CUTYallUAX, HAXOJIUTh M CPaBHUBATh BapHUaHThl PEIICHUS BO3HUKAIOIIKX
npo0OJieM U UX MOCIEACTBUS.

3aza4um, KOTOPbIE MbI PEIIAEM Ha YPOKaX — PEIKO BCTPEUAIOTCS B )KU3HU. Y UEOHbIC 3aJaHUs

— 3TO MaTeMaTHYeCKHe MOJEIH, KOTOpbIE OTPa)KkaloT ONpeesI€HHbIE 3aKOHOMEPHOCTH, OTHOIIEHUS,
CBSI3bIBAIOLIME OOBEKTHI OKPYKAIOIIET0 MHUPA.

3amaHus 3TOTO Kypca — HeOOBIUHBI: B HUX HYXKHO UCIIOJIb30BaTh 3HAHUS JJIS TOMCKA PELICHUs B CUTYaIHsIX,
KOTOpBIE HUMEIOT MECTO B PEAJIbHOM JKU3HU U MOTYT pedsiTaM BCTPETUTHCS YKE CETOIHS WM B OrKaiiiemM
OyaymieM. DTO CUTyallud B3aUMOJIEHCTBUSA C JIPy3biAMH, CUTYyalluH, CBI3aHHBIE CO 370pPOBbEM, (PUHAHCAMH,
IIPOBEPKOI1 10CTOBEPHOCTU UHGOPMALIUU U MHOTHE JPyTHE.

OOyuatomuecss OyAyT y4UTbCsS MCHOJIb30BATh 3HAHMSA, MOJyYEHHBbIE Ha YPOKax B ILIKOJIE, B CUTYyallUsX,
KOTOPBIE MOTYT BCTPETUTHCS UM B KU3HU.

YroObl NOHATH, KaK MPUMEHATh MaTeMaTHYECKHE 3HAHMS, I€TSM Ha/J0 OyJeT BHUMATEIbHO YUTATh TEKCT,
pa3buparh PUCYHKH, CXEMbI, TaOJIMLIbI, U3BJIEKATh U3 HUX MHPOPMAIMIO U aHaTu3upoBath e€. J{s atoro
HEO0XOIMMO PacCyX/1aTh, CTOUTH TUIIOTE3bI, A€TaTh BHIBOJbI UYMO3AKIIOUCHHS, PACIIO3HABATh HEBEPHBIC
YTBEP)KIACHUS, HAXOAWTh OMIMOKY B pEIICHUH, IOABEpraTb COMHEHHIO BBICKA3aHHOE CYXKACHHE,
JIOCTOBEPHOCTH HH(POPMAIIHH.

B Tpetbem Mopyne yudenukam mpejuiaratorcs 3amaHus u3z «OI'D 2022. Maremartuka. 50 BapHaHTOB.
Tunosble BapuaHThl 3K3aMEHALMOHHBIX 33JaHui oT pazpadborunkoB OI'D» nox pepaxuueit 1.B. fAmenko.
3ajauu O MIIAHUPOBKE KBAPTHUPBI.

Vcnonp30oBaHue MaTepHaAOB MTOTOBOM aTTecTalud B padoTe ¢ oOydaromumucs 7 KJIacCOB CHHMET
OECTIOKOMCTBO OOYyUaromuxcsi TpH TMEepBOM 3HAKOMCTBe C 3amaHusiMu OI'D B 9 kmacce, a mporecc
noarotoBkn k OI'D Oyzaer BOCHIPUHMMATBCS HWMH Kak IPOJODKEHHE YK€ MPUBBIUHOW YydeOHOU
JesTeNbHOCTH. Takoil moaxon K OOydeHHI0 MOXKET CIIOCOOCTBOBATH DPA3PYIICHUIO MCHUXOJIOTMYECKUX
0apbepoB YUEHUKOB Iepe]] 3K3aMEHOM, (DOPMUPYs UX YYBCTBO YBEPEHHOCTH B CBOMX CHJIAX.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEAMETA

MaremaTtrueckoe oOpa3oBaHMe 7 KIaccax OCHOBHOM IIKOJBI CKIQABIBACTCS W3  CICAYIOLIHX
COJIEPKATEIbHBIX KOMIIOHCHTOB (TOYHBIC HAa3BaHHS OJIOKOB): apU(PMETHKA; TEOMETpHS; H3MEPCHHS,
NpUOJIMIKCHUS, OICHKH, JJIEMEHTHl KOMOWHATOPWUKH, TEOPUU BEPOSITHOCTEH, CTAaTHCTUKUA. B cBoel
COBOKYITHOCTH OHHU OTP)KAIOT OOTaThlii OMBIT OOyYEeHHsS MaTeMaTWKEe B HAIEH CTpaHe, YYUTHIBAIOT
COBPEMEHHBIC TCHICHIIUN OTEYECTBEHHOM 1 3apyO0eKHOI IIKOJIBI U ITO3BOJISIOT PEaIN30BaTh IOCTABIICHHBIC
nepe.1 MKOJbHBIM 00pa30BaHUEM IIeJTM HAa HH(POPMAIIMOHHO EMKOM U MPAKTUYECKU 3HAYMMOM MaTepuale.
B 7 knacce oOyyaronuecst ygaTcsi aHaIM3UPOBaTh U 000011aTh (MHTErPUPOBATH) HHPOPMALIUIO PA3TUIHOTO
MPEIMETHOTO COJIEPKaHHUSA B Pa3HOM KOHTEKCTe. I[IpoOieMbl, KOTOpBIE YUYEHUKY HEO0OXO0IUMO
NPOAHATM3UPOBATh U CHHTE3UPOBATh B CIMHYIO KapTUHY MOTYT MMETh KakK JIMYHBIA, MECTHBIH, TaK U
HAI[MOHATILHBIA U TI00ambHBIA acneKkThl. IIKOTPHUKK JOKHBI OBIAACTh YHUBEPCATBHBIMH CIIOCOOaAMU
aHanu3a MHPOPMAIIMY U €€ MHTErpaliu B equHoe 1esoe. OCHOBHBIE BHIIBI ICATEILHOCTH 00yYaIONIMXCS:
CaMOCTOSITENIFHOE YTEHHE M OOCYXXJICHHE MOMYyYeHHOH HH(OpMamuu ¢ MOMOIIbI0 BompocoB (Oecena,
JICKYCCHSI, TUCIYT); BBITOJHEHHWE MPAKTHYECKUX 3aJaHHiA; MOMCK M OOCYXJIECHUE MaTepHajoB B CETH
WuTepHeT; pelieHne CUTYallMOHHBIX U TPAaKTHKO-OPUEHTUPOBAHHBIX 33134



[IporpaMmMa gaHHOTO Kypca paccuuTaHa Ha | roj, peaiausyercs U3 4acTh yueOHOro IuiaHa,(popMupyemMoro
y4acTHUKaMH 00pa30BaTEIbHOTO MpoIlecca B paMKaxX BHEYPOUHOU ACSTEIbHOCTU
[Iporpamma mpeamnosaraeT MO3TAHOE Pa3BUTHE PA3NMYHBIX YMEHHUH, COCTABIISIIOUIUXOCHOBY
MaTeMaTUYECKON IPaMOTHOCTH.
O0bEM yueOHOM Harpy3KH COCTABIISIET:
- 34 yaca mo 1 yacy B Henemo

HEJIb U 3AJAYUA ITPOT'PAMMBbI

Mean:

OCHOBHOMH 11e/TbI0 TPOTpPaMMBbl SIBISIETCS (OPMUPOBAHHWE MATEMATUYECKOW TPaMOTHOCTHU
oOyJaromuxcsi 7 KJIaccoB, MPU PEIICHUU KOMIIETEHTHOCTHO-OPHEHTUPOBAHHBIX 3a/1ady, KaK WHAMKATOpa
KadecTBa U 3PGEKTUBHOCTH 00pa30BaHUs, B TOM YHCJIC B MHTETPAIMH C IPYTUMH MPEAMETaMH, Pa3BUTHE
MHTEJUIEKTYaJbHOTO YPOBHS yUallMXCsl HA OCHOBE OOIIEYETIOBEYECKMX LIEHHOCTEH M JIyUIIMX TPaguIui
HallMOHAIBHOM KYJBTYPBHI.

3agaun:
1) pacrno3HaBaTh NpoOJIEMbI, BOSHUKAIOIIUE B OKPYKAIOMICH JACHCTBUTEILHOCTH, KOTOPHIE MOTYT
6I>ITI) peHIeHI)I CpeZ[CTBaMI/I MaTEMATHUKU,
2) bopMyIHpPOBATH 3TU MPOOIIEMBI Ha S3bIKE MATEMATHKH,
3) pemath 3TU POOIEMBI, UCTIONB3YST MaTEMaTHYECKUE (DAKTHI U METO/bI;
4) aHanM3UPOBATh UCIIOJIH30BAHHBIC METO/IbI PEIICHUS; 5) HHTEPIIPETUPOBATD MOJTYyYCHHBIC
PE3YJIBTATHI C YUIETOM ITOCTABJICHHOM MPOOIEMBI.

COJAEPKXAHUE YYEBHOI'O KYPCA

@opMBbI IPOBECHUS 3aHATHI: - MPAKTUYECKUE 3aHATHS C DJIEMEHTAMU UTDP, AUITAKTUIECKUX U Pa3JaTOUYHbBIX
MaTepHaioB, U(PPOBBIX 00Pa30BATENBHBIX TEXHOJOTHH; - CaMOCTOsATENbHAs paboTa (MHIAMBHIyaJbHAS,
napHasi ¥ TpynmnoBas).

Kypc coctout u3 oqHOro Moy, 7 KJacCoB, BKJIIOUYAIOLIUX pa3Hble BUJbI 3aJaHUI.

7 kaacc 34 4gaca

Pa3znen 1. JjeMeHnThl MaTeMaTuueckoii maTtemMaTuku (10 yacoB)

[TepBsiii pa3znen mporpaMMbl Kypca i oOydaromuxcs 7 KJIacCOB MPOAOKAETCS C BBEIACHUS MOHATHIMA
«TIPOLIEHT», «CKUIKa», «BBICOJHOE MPEUIOKEHHE», KOTOPbIE IO3BOJISIOT LIKOJBHUKAM IOHSATH CYTh
pelIeHns 3a1a4 SKOHOMHUYECKOTO XapaKTepa, AJis YCIEIIHOTO PEelIeHusl OTAeAbHbIX 3ananuil BIIP, OI'D u
EID.

Pa3jnen 2. DieMeHThl npakTU4eckoil reomerpun (114acos)

JanHblif pa3gen momoraer oOy4aromMMcCsl MOATOTOBUTHCA U 3aKPENUTh 3HAHMUS K Kypcy T'€OMETpHUH,
MIOCPEACTBOM PELLIEHUS NPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

Pasnea 3. Pazublie 3apaun no ¢gopmy.aam (12 gacos)

Pemenue 3amau mo opmynam u3 oTkpeiToro 0anka 3amad OI'D mo3BojsieT 00ydaroImMMCs MOHATh, KaK
Ha3Ha4YeHHe camux (popmys, M3ydyaeMbIX B MATeMaTHKE M T'€OMETPUHU, TaK M CYTh PEIICHHUs 3a4ay IO

dbopmynam.



INVIAHUPYEMBIE PE3YJIBTATHI AEATEJIBHOCTHU

[Iupoxuit

COHH&HLHO-SKOHOMI/I‘IGCKI/Iﬁ KOHTCKCT

YHUBEPCAJIbHBIX YUEOHBIX NEHCTBHIL:

- IIO3HABAaTCJIBbHBIX:

3aJaHuid  CO3IaéT

0azy s

(hopmupoBaHUs

CIIOCOOHOCTH ITOCTAHOBKH pEalIbHBIX HpO6J'ICM H HUX PCHICHHUC

CpeICTBaMU MaTEMAaTHKH; YMEHHE OIPEIEINIATh K HAaXOAUTh TpeOyeMyto HH(opMaIuio;

- KOMMYHHUKATHBHBIX!

YMCHHUC ClIyllaTb MW BCTyllaTb B JHAJIOI;

y4aCTBOBaTb B

KOJIJICKTHBHOM OOCYXKIACHUU TMpoOJieM; WHTETPUPOBATHCS B TPYHIy CBEPCTHUKOB U CTPOUTH
IIPOAYKTHUBHOE B3aUMOACUCTBHE U COTPYJHHUYECTBO CO CBEPCTHUKAMMU U B3POCIIBIMY;
- PEryJISITMBHBIX: OBJIQJICHUE HABBIKAMHM IUIAHUPOBAHMS, NMPOTHO3UPOBAHMS, KOHTPOJIS M

OLICHKH;

- JIMYHOCTHBIX: OOECIIEUCHHUE OpUCHTAalMU B COHHUAJIBHBIX POJIIAX U COOTBCTCTBYIOIJ_Ieﬁ um
JCATCIIbHOCTH, 0OBsICHECHHE rpaxq:[chxoﬁ MO3WIUN B KOHKPETHBIX CHTyallUAX O6HIGCTBGHHOI\/'I
J)KU3HM Ha OCHOBE MaTeMaTUYECKHUX 3HAHHMU C o3 HOpM MOpaJini U 06H_[e‘-ICJ'IOBC‘-IeCKI/IX

IIEHHOCTEIH;

- MeTanpeJMETHBIX: HaXOAUT U HM3BJIEKAeT MaTeMaTHUECKyH0 MH(OpMAIMIO B pa3IMYyHOM
KOHTEKCTE (YpOBEHb y3HABaHUS U IOHUMAHUS).

JIMYHOCTHBIE,

METAINPEAMETHBIE

OCBOEHUSA COAEPKAHUSA KYPCA
MertanpeaMeTHbIe H IPeIMETHBIC Pe3YJIbTATHI:
YpoBeHb y3HaBaHUS U NOHUMaHUS

Pa3JIMIHOM KOHTCKCTC

N IIPEIMETHBIE

PE3YJIBTATHBI

- HaxOJWT W H3BIEKACT MAaTEMaTHYECKyl0 HH(OpMAIHIO B

YpoBeHb NIOHUMAaHKs U IPUMEHEHUS — IPUMEHSAECT MAaTEMaTU4YECKUE 3HAHUSA JUIsl PELLICHHs pa3HOTropoia

npo0sem

YpoBeHb aHANM3a U CHHTE3a - (HOPMYITUPYET MAaTEMAaTHIECKYIO MPOOIEMy Ha OCHOBE aHAJIN3aCUTYaIHH

JInuyHOCTHBIE

OO0BSACHSET IPAKIAHCKYIO MO3UIUI0 B KOHKPETHBIX CUTYalUAX OOIECTBEHHOW >KM3HM Ha OCHOBE
MaTeMaTUYECKUX 3HaHUH ¢ TO3ULMU HOPM MOPAJIH U O0IIEeYeIOBEYECKUX [IECHHOCTEH

IMPOEKTUPOBAHHUE JOCTUXKEHUS MVIAHUPYEMBIX OBPA3OBATEJIBHbBIX
PE3YJBbTATOB YYEBHOI'O KYPCA

YpoBHH noP Tunossle 3a1a4u NHCTPpYMEHTHI "

cpeacTBa

7 KJ1acc Anamusupyer U [[IpeoOpasoBate wuH(popmanuio u3 [TekcTsl, 3aJaud,
YPOBEHBb aHANM3a U [MHTETPUPYET OJIHOM  3HAKOBOM CHUCTEMBI B (CUTyalluu

CUHTE3a MH(pOPMaLINIO Npyryto (TEKCT B cxemy, Tabnuuy, 3adauu (mpobnemHsIe,
Yuum ananuzuposams nnis NPUHATHUS [KapTy U HA00O0pOT). CUTYyal[MOHHBIE,

U [pereHus CocTaBUTh aHHOTALIMIO, PEKJIaMy, [IPAKTHUKO-
UHMEPNPemuposams MPE3CHTAIHIO. OpPUEHTUPOBAHHBIE,
npob.iembl [Tpe1okuTh BapHaHTBl PELICHUS OTKPBITOTO THUIA,

po0JIeMBlI, 000CHOBAaTh UX [KOHTEKCTHBIE).
pe3yJIbTaTUBHOCT, C MoMoIlbko [[IpobaemHo-
KOHKPETHOTO MPEAMETHOTO [T03HABATEIbHbIC 3A0AHU.
BHAHUS. I'paghuueckan
[IpuBecT npuUMEpHl KU3HEHHBIX [Ha2nsa0HOCMb:  Tpad-
CUTyallMi{, B  KOTOPBIX  OIIBIT CXEMBI, KJIacTepbl,
pelIeHUsT  JTaHHBIX npoOseM TalOuIbI, JarpaMMBbl,
MO3BOJMTh  OBbITh  YCIEIHIHBIM, MHTEIEKT-KapThl.
PE3yIbTaTUBHBIM. l300pazumenvras
CoCcTaBUTh ~ QJITOPUTM  PELICHUS HAAAOHOCb:

po0JieM JaHHOTO Kiacca.

Croenartb AHAITUTUYECKUE

MJUTFOCTPALIUH, PUCYHKH.

[ lamsamku ¢ anTOpuTMaMu




YpoBHH nop Tunossle 3a1a4u NHCTPYMEHTHI
CpeaCTBa
BBIBOJIBI. pELICHUS




TEMATHYECKOE IINTAHUPOBAHHUE

Ne laTa 0P/ 11OP
Koj- |[MPOBeleHUSs
ypoka |[HaumeHOBaHUE TeM YPOKOB 5o
4acoB
Ilnan DakT
AHaJIn3 U npeodpasoBanune nHpopmanuu. (10 1)
1. |BBomHOe 3aHsTHE 5.09.2025 bubnmoTexa HOK
1 https://m.edsoo.ru/7f42d452
2. [[lomsatne  «(dHUHAHCOBAs MaTEMaTHKa, 12.05.2025 bubnnoreka HOK
BHAKOMCTBO C DKOHOMUUYECKHAMU 3amayamMu |1 https://m.edsoo.ru/7f42eaa a
3. [PemieHme  TPOCTEHINMX SKOHOMHYECKUX 19.05.2025 bubnuoreka HOK
3ajia4y 1 https://m.edsoo.ru/7f42d862
4. [PemieHne  TPOCTEHIINX HKOHOMHYECKHX 26.05.2025 bubnmoreka [HOK
3ajau 1 https://m.edsoo.ru/7f42d862
5. [[loHATHSA: TPOLEHT, NPOMOPIUS, AaKIus, 3.10.2025 bubnnorexa HOK
KT, KaIuTa, BBITOIHOE |1 https://m.edsoo.ru/7f42dd26
MPEIIOKCHUE
6. [[IpakTukym peleHus 3alaHui 10.10.2025 bubnnoreka [HOK
PKOHOMHYECKOTO Xapakrepa yepes |1 https://m.edsoo.ru/7f42ded4
MPOTIOPITUU
7. [[IpakTuKyM peleHus 3alaHui 17.10.2025 bubmoTexa [HOK
PKOHOMMYECKOI'O XapakTepa yepes |1 https://m.edsoo.ru/7t42e0be
MPOMIOPITUU
8. [[IpakTHKy™M pelieHus 3a/1aHui 24.10.2025 bubnuoreka I[HOK
PKOHOMHUYECKOTO XapakTepa gepes |1 https://m.edsoo.ru/7{42¢262
MPOTIOPITIH
9. [IpakTuKkyMm  pemICHUS CTaTUCTUYCCKHX 7.11.2025 bubnnoreka I[HOK
Bagau 1 https://m.edsoo.ru/7t4354a4
10. [IpakTUKyM  pemIeHus CTaTUCTUYECKUX 1 14.11.2025 BU6IHOTeKA LIOK
sanad https://m.edsoo.ru/7f435ed
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[=>

JjieMeHThI NpaKkTH4Yeckou reomerpum (11 4)

11. [TousTHe 00BEMA TEOMETPUUYESCKOTO TEJIa 21.11.2025 brbnuoTeka HOK
1 https://m.edsoo.ru/7f435ed6
12. [MpakTHKO-OpUEHTUPOBAHHBIC 33a4l Ha 28.11.2025 bubnmoreka [HOK
Hax0XKJIeHne 00beMa 1 https://m.edsoo.ru/7f436098
13. [[IpakTHKO-OPHEHTHUPOBAHHBIC 3a/1a4d Ha 5.12.2025 bubnnoreka I[HOK
HaXO0XIeHue 00beMa 1 https://m.edsoo.ru/71f435648
14. [[TpakTuxym pelieHus 3a/1a4y o 12.12.2025 bubnunoreka [HOK
HAX 0K ICHUTO obBema OBITOBEIX |l https://m.edsoo.ru/7f435648
COOPYKEHHI
15. [IpocTeiimme  reoMeTpHyYecKHe 3aJadyu 19.12.2025 brbimoreka [HOK
KM OI'> 1 https://m.edsoo.ru/7f435648
16. [Ipocreiimmme  reomMeTpuyueckue 3aJadud 26.12.2025 bubnuoTeka [HOK
KM OI'> 1 https://m.edsoo.ru/7f43599a
17. [IpocTeiimne  reoOMETpUYECKUE  3aJadyM 16.01.2026 bubnnoreka HOK
KM OI'> 1 https://m.edsoo.ru/7f435ed6
18. [[IpocTeiimme reoMeTpuuecKUe 3a/1a41 B 1 23.01.2026 bubanorexa LIOK
ObITY https://m.edsoo.ru/7f435ed6
19. [[IpocTeiimme reoMeTpuuecKue 3a1a4y B | 30.01.2026 bubanorexa LIOK
ObITY https://m.edsoo.ru/7f435ed6
20.|CuctemaTrzanys  3HaAHUW 1O pasnueny 6.02.2026 bubmnoreka [JOK
«DJIEMEHTBI TPAKTUUYECKON T€OMETPUI https://m.edsoo.ru/7f435ed6
21.[3ageTHOC 3aHSATHE 1o pazmeny 13.02.2026 bubmuoreka [JOK
«JIEMEHTBI TPAKTUIECCKON T€OMETPUI 1 https://m.edsoo.ru/7f435ed6
Pa3ubie 3a1aum no popmyam (13 u)
22. [ToHsATHE B3aMM03aBUCUMOCTH BEITUINH 20.02.2026 bubnuoreka HOK
1 https://m.edsoo.ru/7t435ed6
23. UluneiiHas 3aBUCUMOCTD 27.02.2026 bubnuorexa LHOK

https://m.edsoo.ru/7f4354a4
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24. [MpakTuKyMm peleHus JMHEHHBIX 6.03.2026 bubnnoTeka HOK
YpaBHEHHIA 1 https://m.edsoo.ru/7f436098
25. [lonsitie «hopmyiay. Beraucnenue no 13.03.2026 bubnuoreka I[HOK
dopmyne (permenue 3agau OI'9) 1 https://m.edsoo.ru/7f435648
26. [[IpakTHKyM pelieHus 3aaHUM 20.03.2026 bubmoreka [HOK
BBIYUCIICHHE TT0 (hopMyiam 1 https://m.edsoo.ru/7f435648
27. [[TpakTHKYM pelieHus 3aaHUM 27.03.2026 bubnoreka [HOK
BBIYUCIICHHE 10 (hopMyiamMm 1 https://m.edsoo.ru/7f435648
28.|CucrteMaru3aisi  3HaHUM 1O  pazzely 10.04.2026 bubnuoreka HOK
«Pa3nbie 3amaun 1o Gpopmyaam» 1 https://m.edsoo.ru/7f43599a
29.[BaueTHOoe 3aHsATHE 1O pasneny «Pa3Hbie 17.04.2026 brubmmoreka [HOK
3a/1a4qu 1Mo GopMyIIamM»» 1 https://m.edsoo.ru/7f42£d3 8
30. |PemieHrie  pa3NMYHBIX MATEMATHYCCKHX 24.04.2026 bubnmoreka LHOK
Bagad 1 https://m.edsoo.ru/7f42fd3 8
31.PemieHrie  pasIMYHBIX MAaTEMaTHYECKUX 8.05.2026 bubnnoreka I[HOK
3amay 1 https://m.edsoo.ru/7f42ec80
32. |Pemenune OBITOBBIX 3amay 15.05.2026 bubnunoreka HOK
MaTEMaTHYECKOTO COJCPIKAHUS 1 https://m.edsoo.ru/7f430382
33. |Pemienne OBITOBBIX 3a1a4 22.05.2026 bubnuorexa LHOK
MaTEMaTUYECKOr0 COACePKaHUs 1 https://m.edsoo.ru/7f430382
Hroro: 33
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBLHOM NPOT'PAMMBbI

7 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/IbHOW NMPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1

Yucna v BRIYUCICHUS

1.1

BI)IHOJIHSITL, coycTras YCTHBIC u IIMCHbMCHHBIC HpI/IéMI)I,

apH(bMeTI/I‘leCKI/Ie JIEHCTBUS C parOHaJIbHBIMHU YU CJIaMHU

1.2

Haxomuts  3Ha4eHMs]  YWUCIOBBIX  BBIPQKEHUH,  MPUMEHSTH
pa3HooOpa3Hble CIIOCOOB! U MPUEMBI BEIUMCIICHUS 3HAUEHUH TPOOHBIX

BBIPAKEHUH, coiepKallliX OObIKHOBEHHBIE U AECSITUYHBIE ApOOU

1.3

Ilepexogute OT oxHOW QOpPMBI 3amucH  4YHced K JIPYroi
(npeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATHYHYI0, B YaCTHOCTH, B OECKOHEUHYIO

JECSITUUHYIO 1pO0B)

1.4

CpaBHI/IBaTB " ynopssA04uBaTh palilMOHAJIBHBIC YUCIIa

1.5

OxpyrisTh yucna

1.6

BBINONHATE NPUKHUIAKY U OLEHKY PE3YJbTaTa BBIYMCICHHUM, OLEHKY
3HAYEHUW YHUCIOBBIX BBIPAKEHUW. BBINOMHATH ACUCTBHS  CO

CTCIICHAMMU C HATYPAJIbHBIMHU IMOKA3aTCIISIMU

1.7

[IpuMeHATh NpHU3HAKKH JEIUMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH

HaTypPaJIbHBIX YUCECJI

1.8

Pemratp  mpakTHKO-OpMEHTHMPOBAHHBIE  3aJa4yM, CBS3aHHBIE C
OTHOLIEHUEM BEJINYUH, IIPONOPLUOHAIBHOCTBIO BEJINYUH,
MIPOLICHTAMH, HMHTEPIPETUPOBATh PE3YJIBTATHl PEIICHHUS 3a1ad C
y4E€TOM OTpaHUYECHUH, CBSI3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBbIX

00BEKTOB

Anrebpanueckue BbIpaXKeHUs

2.1

Hcnonp3oBath anreOpandyeckyto TEPMUHOJIOTHIO W CHMBOJIUKY,

MIPUMEHSTH €€ B MPOLIECCe OCBOSHHS YUeOHOTro MaTepuaa

2.2

Haxomuth 3HaueHusi OyKBEHHBIX BBIPAKEHMH TIpU  3aJaHHBIX




SHaAYCHUAX IMCPCMCHHBIX

23

BoinonHATe mpeoOpa3oBaHUs LENOr0 BBIPAKEHUS B MHOTOUYJICH

MIPUBECHUEM TOJOOHBIX CJIaraeMbIX, PACKPbITHEM CKOOOK

24

BBINOMHATE YMHOKEHNE OAHOWIEHA HA MHOTOWIEH U MHOTOYJICHA Ha
MHOTOWJIEH, TPUMEHATH (GOPMYJbl KBagpaTa CyMMbl M KBajpara

pasHOCTH

2.5

OCYH_[GCTBJISITB Pa3JI0KCHUC MHOTOYJICHOB HA MHOKHUTECJIU C TIOMOIIBIO
BBIHECEHUS 32 CKOOKU 0611[61"0 MHOXHUTEIIA, TPYIIIIUPOBKHU CllIaracMabIX,

npUMeHeHHs (HOPMYJT COKPAIIEHHOTO YMHOXKEHHUS

2.6

HpI/IMeHHTB HpCO6p330BaHI/IH MHOI'OYJICHOB AJId pEIICHUSA pa3JInYHBIX

3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH

2.7

Hcnons30BaTh CBOMCTBA CTEIICHEH C HaTypaJIbHbIMU I10Ka3aTCIIIMU

JUTSE TPe00pa30BaHUS BEIPAKEHUHN

ypaBHeHI/IH 1 HCpAaBCHCTBA

3.1

Pemate nuHEHHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, NPUMEHSs
[IpaBWJIa NEPEeXoJa OT UCXOIHOIO YPAaBHEHHs K PABHOCUIBHOMY E€MY.

[IpoBepsTh, ABIAETCS JIU YACIO KOPHEM YPaBHEHUS

32

[IpumensaTh rpaduueckue METOAbI TMPU PEUICHUH JTUHEHHBIX

YPAaBHEHUU U UX CUCTEM

3.3

[TonOupath mpUMepsI ap YUCEN, ABISIOUIUMXCS PEIICHUEM JINHEHHOTO

YpPaBHCHUA C ABYyMA IECPECMCHHBIMHA

3.4

Ctpouth B KOOPAMHATHON MJIOCKOCTU IpadUK JMHEHHOIO ypaBHEHUS
C IByMsI TIEPEMEHHBIMH; TOJIB3YSCh TPaUKOM, IPUBOAUTH TPUMEPHI

peuicHus YpaBHCHUA

3.5

Pemate cucteMsbl 1ByX JTMHEHHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMU,

B TOM 4HCIIE TpapruecKu

3.6

CocTaBnsTh M pemaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JTMHEHHBIX
YPaBHEHUH IO YCIOBUIO 3a1a4U, UHTEPIPETUPOBATE B COOTBETCTBUU

C KOHTEKCTOM 3a/1a4yl NIOJIy4YEHHBIH pe3yspTaT

Koopaunats! u rpadpuku. @yHKImuu

4.1

N300paxaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOLIHME
3alaHHBIM KOOpJMHATaM, JIy4H, OTPE3KH, MHTEpBallbl, 3allMCHIBATH

YHCJIOBBIC ITPOMEIKYTKH HaA anre6pa1/1quK0M SA3BIKE

4.2

Ormeuatrr B KOOp,Z[HHElTHOfI IIJIOCKOCTH TOYKHM IIO0 3aJdHHBIM

KOOpAMHATaM

4.3

Crpouts rpaduku muHeHbIX GyHKIMA. CTpouTh rpaguk GyHKIUU Y

= [x]




44

OnuceiBaTh ¢ MOMOLIbIO (PYHKUUH M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE, LEHY, KOJIUYECTBO,

CTOMMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM paboThI

4.5

Haxoauts 3HaueHre GyHKIUH 110 3HAYSHHIO €€ apryMeHTa

4.6

[lonumats rpaduyeckuii crnoco® TpPEACTaBICHHUS W  aHaIU3a
nHpOpMaMY, W3BIEKaTh M WHTEPIPETUPOBATH HHGOPMALMIO U3

rpauKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH

8 KUIACC

Kon
NpoBepPSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucna v BRIYUCICHUS

1.1

Hcnons3oBaTh Ha4dYaJIbHbIC MpEaACTaBJICHUA (0) MHOXKECTBEC
,ZLCI\;ICTBI/ITCJ'IBHBIX qucell 411 CpaBHCHUS, OKPYTIJICHUA U BLI‘{I/ICJ'ICHI/II\/'I,
1/1306pa>1<aTb I{GﬁCTBHTGHBHHG qucja TOYKaMH Ha KOOpI[I/IHaTHOI\/JI

MPAMOM

1.2

[IpumensaTh mMoHATHE apU(METHYECKOrO0  KBaJApPaTHOIO  KOPHS,
HaXOJWUTh KBaJpaTHbIE KOPHHM, HCHONb3Yys MpPHU HEOOXOAUMOCTH
KaJIbKYJISITOP, BBIIOJIHATH peoOpa30BaHUsl BbIPaKEHUH, COAepKAILNX

KBaJ[paTHbIE KOPHH, UCIIOJIb3Ys CBOMCTBA KOPHEH

1.3

Hcmonp3oBaTh 3amucu OOJBIIMX M MaJbIX YHCEI C IIOMOIIBIO

JECATHUHBIX ApoOel u creneneit uncna 10

Anrebpanyeckue BbIpaKeHUS

2.1

[IpyuMeHATh MOHATHE CTENEHU C LEJIBIM ITOKA3aTENIEM, BBIIIOIHATH
npeoOpa3oBaHusl BBIPAKECHUM, COACPXKAIIUX CTENEHH C IEIBbIM

IIOKa3aTcjIeM

2.2

BbINONMHATE  TOXKAECTBEHHbIE  NPeoOpa3oBaHMsl  pallMOHATIbHBIX
BBIPDQ)KCHUI HA OCHOBE IIpaBUJI JCHUCTBUM HAJ MHOIOYICHAMU U

anredpandecKuMu 1po0sMu

23

PacknaaniBath KBa,[[paTHLIﬁ TpéX‘{JIeH Ha MHOXXHTCIIN

24

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHUN AJI PELIECHUS Pa3InYHBIX

3aa4 U3 MaTeMaTukKu, CMCKHBIX ITPEAMCTOB, U3 peaﬂbHOfI IMPAKTUKN

VYpaBHEHUSs 1 HEPABEHCTBA

3.1

Pemwlats nuHEHBIE, KBaJApaTHbIE YPAaBHEHUS U PalMOHAJIbHBIC

ypaBHEHHUS, CBOASIIMECS K HUM, CUCTEMbI JIBYX YpaBHEHUH C ABYMs




NEPpCMCHHBIMU

3.2

[IpoBoauTh mpoCTEWIlIME WCCIEAOBAaHUS YPAaBHEHUHW U CHUCTEM
ypaBHEHMH, B TOM 4HCI€ C NpPUMEHEHHEM TIpadudecKux
npe/cTaBiIeHU (yCTaHaBIUBAaTh, UMEET JIU ypaBHEHUE WJIM CHUCTEMa

YPaBHEHHUI PELLEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[lepexomute OT ciiOBecHOW (OPMYJIHMPOBKM 3adaud K €€
anreOpanyeckoil MOJENTH C MOMOIIBIO COCTaBJICHUS YPABHEHUS HIIH
CUCTeMBbl ypaBHEHM, HHTEPHPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3aJja4¥ I1I0Jy4YEHHBIN pPe3yJIbTaT

3.4

[IpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIs1 CPABHEHHUSI, OLIEHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJTHOW NIEPEMEHHON U UX CHUCTEMBI,
naBaTh  rpadUyecKkyl0  WJUIIOCTPAllMI0  MHOXKECTBA  PELIEHU

HCpPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

[lonumMaTh W HCHONB30BaTh (PYHKIMOHAIBHBIE MOHATUS U S3BIK
(TepMMHBI, CHUMBOJMYECKHE OO0O3HAUEHUs), OIpPENENATh 3HAuYEHUE
(YHKIMU 10 3HAYEHHUIO apTyMEHTa, ONpPENeNATh CBOMCTBAa (PyHKUIUHU

1o e€ rpaduKy

4.2

Ctpouts rpaduku IeMEeHTapHBIX (PYHKIUN BUIA:

kix
, Y =X,y = X3, y = |x|, ONKCHIBAaTh CBOWCTBA YUCIOBOW (PYHKIIUU IO €€

rpaduky

9 KUIIACC

Kon
NMpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Yucia 1 BEIUUCIIEHUS

1.1

CpaBHI/IBaTB U ynopsaaoduBaTh pallMOHAJIBHBIC W HPPAlHOHAJILHBIC

qucia

1.2

BrinonHsTh apI/I(I)MCTI/I‘{eCKI/IC JIENCTBUA C pallnOHAJIbHBIMHA YHUCJIAMU,




COoucCTasd YyCTHBIC U MHNCbMCHHBIC HpI/IéMBI, BBINIOJIHATH BBIYUCICHHUA C

HppaluOHAJIIbHBIMU YU CJIaMU

1.3

Haxonute 3HaueHus cTeneHed ¢ LEeNbIMU MOKA3aTelsIMU U KOpPHEH,

BBIYMCJIATH 3HAYCHHA YHCIIOBBIX Bpra)KCHI/Iﬁ

1.4

OKPYI‘ JIATh I[CﬁCTBHTG.HLHBIG 4unciia, BBITOJHATE NPUKUAKY pE3yJibTaTa

BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKEHUN

VYpaBHEHUSs 1 HEPABEHCTBA

2.1

Pemate  nuHeWHBIE W KBaJpaTHblE YPaBHEHUS, YpaBHEHUS,

CBOJSIIIMECS K HUM, POCTEHIINE TPOOHO-palMOHATILHBIE YPABHEHUS

2.2

Pemrate cuctemsl 1ByX JINHEWHBIX YPABHEHHM C IBYMsI IEPEMEHHBIMU
U CHCTEMBI IByX YPaBHEHHUN, B KOTOPBIX OJIHO YPAaBHEHHE HE SBJISCTCS

JIMHENHBIM

23

Pemarh TekcTOBBIC 33aauM aNreOpanvdecKuM CIIOCOOOM C TTOMOIIBIO
COCTABJICHUS] YPABHEHUs WIM CHUCTEMBI ABYX YPAaBHEHHMHU C JByMs

MNEPEMCHHBIMU

24

[IpoBoauTh ImpOCTEHIINE MCCIECIOBAHUS YPABHEHUH M CUCTEM
ypaBHEHHWH, B TOM 4YHCI€ C MPUMEHEHHEM TrpaduyecKux
Mpe/icTaBIeHUH (Hanpumep, yCTaHaBIUBaTh, UMEET JIM yPaBHEHUE UITH

CHUCTCMa ypaBHeHI/Iﬁ peuICHu:A, €CJIN UMECT, TO CKOJ'IBKO)

2.5

Pemate  nuHElHbIE  HEpaBEHCTBA, KBAJpPAaTHbBIE HEPABEHCTBA,
n300paxkaTh pelieHre HEPABEHCTB HA YUCIOBOM MPSIMOH, 3al1ChIBATh

pEIICHUE C TIOMOIIBIO CUMBOJIOB

2.6

Pemars, cucTtemMbl JIHMHEHHBIX HCPABCHCTB, CHUCTCMbI HCPABCHCTB,
BKJIFOHAOIUEC KBAAPATHOC HCPABCHCTBO, 1/1306pa>1<aT1> peuIcHuc
CHUCTCMbI HCPABCHCTB Ha YHCJIOBOM HpSIMOfI, 3alMMUCbIBaTh PCHICHUC C

IIOMOIIBIO CHMBOJIOB

2.7

Hcnonb3oBath HCPABCHCTBA IIpU PCIICHUHN PA3JIMYIHBIX 3a1a4

OyHKIUU

3.1

Pacno3naBate  QyHKIMM ~ W3ydeHHBIX  BUAOB.  Iloka3wiBaTh
CXEMAaTHUECKH  PACIOJIOKEHWE Ha  KOOPAWHATHOW  IUIOCKOCTH
rpapukoB ¢yHkumid Bupa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3HAa4eHUH KO3(PPHUIMEHTOB, ONMUCHIBATH CBOWCTBA

byHKIII

3.2

[Toka3piBaTh CXEMAaTHYECKU pACIOJIOXKEHHWE Ha KOOPJIMHATHOMN

TJIOCKOCTH TpadukoB GyHKIME BUAa y = VX, y = |X| U ONUCKHIBATH




CBOWCTBa (PyHKUUI

Crpouts M u300paxkaTb CXEMaTUYECKH TpaUKU KBaJApPaTUUHBIX

33 (yHKIMA, ONMUCHIBATH CBOMCTBAa KBAJAPATUYHBIX (YHKIHMA IO HX
rpadukam
Pacnio3naBate KBazpaTW4Hyl0 (QyHKUIUIO 10 (opMmyie, MPUBOAUTH
34 MpUMephbl KBAJIPaTUYHBIX (PYHKUMH M3 peasbHOM KHU3HHU, (U3HKH,
reoMeTpHH
4 Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu
1 Pacnio3naBath apupMeTHIeCcKyI0 U T€OMETPUIECKYIO IPOTPECCUU TIPH
. pa3HbBIX crioco0ax 3agaHust
BbINONHATE BBIYMCIECHUS C MCMOJIB30BaHHMEM (GOPMYJI #-TO 4JeHa
4.2 apu(METHYECKOW U T€OMETPUUECKON MPOrpeccuid, CyMMBbI MEPBBIX N
YJIEHOB
13 N300paxaTh 4ieHbl MOCIEA0BATEILHOCTH TOUKaMU HA KOOPAUHATHOM
. IJIOCKOCTH
Pematp 3anaum, cBA3aHHbBIE C YMCIOBBIMU IIOCIEA0BATENBHOCTIMY, B
4.4 TOM 4YHUCJIE 3aJa4d W3 pEeaJIbHON JKU3HM (C MCIOJIb30BAaHUEM

KaJIbKYJISITOpa, HU(POBBIX TEXHOJIOTHUH)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna u BBIYUCICHUS
[pobu OOBIKHOBEHHBIE U JECSITUYHBIE, NEPEXO0] OT OJHON (OpPMBI 3amucu
1.1 npodeit k apyroil. IloHsTHe palMOHANBHOTO 4YMCIA, 3alUCh, CpPaBHEHHE,
YHOPSAAOYMBAHUE PALIMOHATIBHBIX YHCE
- Apudmerndeckre AeUCTBUS ¢ pallMOHATIBLHBIMU yuciamMu. Pemenue 3a1ay u3
' peasIbHOM MPAKTHUKK Ha YacTH, Ha IpOOH
13 CreneHp C HaTypaJbHBIM IIOKa3aTeleM: OIpeaesieHHe, NpeoOpa3oBaHue
' BBIPQYKEHUI HA OCHOBE ONPE/IENICHNUS, 3aIIUCh OOJIBIINX YUCEI
14 [TporeHTsl, 3anKCh NPOLIEHTOB B BUE IPOOH U APOOH B BHJIE ITPOLIEHTOB. Tpu
' OCHOBHBIE 3a/1a4Ml Ha MIPOLIEHTHI, PELICHUE 33/1a4 U3 PEaJTbHOU MPaKTUKU




IIpuMeHeHHEe NPU3HAKOB  JEIUMOCTH, pAa3JIOKEHUE Ha  MHOXUTEIU

1> HaATypaJIbHBIX YUCEIl

L6 PeanbHple  3aBHUCMMOCTH, B TOM 4YHcie T@psMas W oOparHas
' IIPONOPLUUOHAIBHOCTH
2 Anrebpanyueckue BBIPAKEHHS

1 IlepemeHHbIE, YHCIOBOE 3HAUECHUE BBIPAKEHUS C IIEpEMEHHOU. [lomycTumbie
. 3HAYEHUS IEPEMEHHBIX

57 [IpencraBneHre 3aBUCUMOCTH MEXIY BEJIMYMHAMH B BUAE (GOPMYIIbI.
' Beruncnenus o hopmynam

53 IIpeoOpa3oBanue  OyKBEHHBIX  BBIP@KEHHUH, TOXIECTBEHHO  paBHbIE
' BBIPAKEHUS

2.4 CBoiicTBa CTENEHU C HATYPAJIbHBIM MMOKa3aTeIeM

5 OpnounieHsl 1 MHOrowieHbl. Crenenb MHOrouieHa. CiokeHue, BhIYMTaHuE,
. YMHOKEHUE MHOTOWIECHOB

26 @DopMyJIbl COKPAILIEHHOTO YMHOKEHUS: KBaJlpaT CyMMbI U KBaJpaT pa3HOCTH.
. dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrO4JIEHOB Ha MHOKUTENH
3 VYpaBueHus

31 VYpaBHeHHE, KOPEHb YypaBHEHMs, IpaBWja IpeoOpa3oBaHUs YpaBHEHU,
' PAaBHOCUJIIBHOCTh YPaBHEHHU

12 JIuneliHOE ypaBHEHHE C OJHOM INEPEMEHHOW, YMCIIO KOPHEW JIMHEHHOIO
' YpPaBHEHUS, PEIICHUE JIMHEHBIX YPAaBHEHUI

13 CocraBiieHnEe ypaBHEHMI 110 YCIOBMIO 3a/1aud. Penienre TEKCTOBBIX 3a1a4 C
' ITOMOILBIO YPAaBHEHUIN

34 JluneliHoe ypaBHEHHUE C JBYMS NEPEMEHHBIMU U €ro rpaduk

Cucrema ABYX JMHEWHBIX YpaBHEHMH € JByMsl NEpeMEHHbIMH. Pemienue
3.5 CHCTEM ypaBHEHHI CIIOCOOOM MOJACTaHOBKU. [IprMepsl pereHnst TEeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHU

4 Koopaunats! u rpadpuku. @yHkuun

4.1 Koopaunara Touku Ha nipsiMoi

49 Uucnosble MPOMEKYTKU. PaccTostHue Mexy 1ByMs TOUKAMHU KOOPAUHATHON
' MPAMO

43 [TpsmoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U opJuHAaTa
' TOYKHM Ha KOOPJUHATHOM ITUIOCKOCTH

44 [Tpumeps! rpadukoB, 3agaHHBIX (opMmyiaamu. Utenue rpadukoB pearbHBIX
' 3aBHCHUMOCTEN

4.5 [Tonstue pynkuun. I'papux Gpynkumu. CroicTBa QyHKIHIA

4.6 Jlunetinas pynkius, e€ rpaduk. 'paduk pyHKINN ¥ = [X]|




47 I'paduueckoe peuieHHe JHUHEHHBIX YpaBHEHMH M CHCTEM JIMHEWHBIX
' ypaBHEHUI
8 KUIACC
Kon IIpoBepsieMbIi 3J1€MEHT COACPKAHUS
1 Hucna u BBIYUCICHUS
. KBagparueiii kopeHb u3 uncia. [loHsTHe 00 HpparmoHAIBPHOM YHCIE.
' Jecaruunble MpUONMKEHNS UPPALMOHATIBHBIX YHCET
CpoiicTBa apu(METHUYECKUX KBAJPATHBIX KOPHEH W HMX NPHUMEHEHUE K
1.2 npeoOpa30BaHUIO YHCIOBBIX BEIPAKEHUH M BBIYMCICHUSAM. J[eliCTBUTEIbHbIC
qucia
1.3 Crenens ¢ LeabIM IOKazaresneM U e€ cBoiicTBa. CTaHgapTHas 3alluch Yuciaa
2 AnreOpanyecKkue BhIPaXEHUs
2.1 KBagpartHslil TpEXUIIEH, pa3I0KEHHUE KBAIPaTHOIO TPEXWICHA HA MHOXKUTEIIH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOKMCTBO aireOpanveckoil 1poou
23 Cnosxenue, BBIYMTaHNE, YMHOXKEHHUE, JI€JICHUE anreOpanyeckux Ipooeit
24 PanyonasnbHble BRIpaXXeHUS U UX IpeoOpa3oBaHue
3 VYpaBHEHUS U HEPaBEHCTBA
31 KBagpatHoe ypaBHeHHe, (opMysia KOpHEH KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemenne ypaBHeHUH, CBOIALINXCSA K TMHEMHBIM U KBAJPaTHBIM
3.3 [Ipocreitmme npoOHO-palMOHATBFHBIC YPAaBHEHUS
I'paduueckas uHTEpHpeTALMs ypaBHEHUN C ABYMS IEPEMEHHBIMU U CUCTEM
34 JIMHENHBIX YPaBHEHUH ¢ AByMs IepeMeHHbIMU. [IpuMepsl pemenns cucrem
HEJIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU
3.5 Pemenre TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NTEpEMEHHOMI
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA C OJJHOM MEPEMEHHOI
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIMT
il [Tonsatue ¢ynknuu. OOnacTe onpereNneHuss W MHOXKECTBO 3HAYCHUI
. ¢bynkmunr. CriocoOsl 3aaaHus QyHKIIHHA
4.2 I'padux Gynkumu. YreHre cBOMCTB GyHKINHU 1O €€ rpaduKy




4.3 [Tpumeps! rpadukoB GYHKLINH, OTPAKAIOUINX PeaTbHbIE TPOIECCHI
44 @OyHKIMM, ONUCHIBAIOUIME TNPAMYI0 U OOpaTHYI MNPONOPLUUOHAIBHBIE
' 3aBUCUMOCTH, UX rpaduKu
4.5 @yHkIMu y =x? y = x’?
4.6 OyHKIMA Y = vX, y = |x|
4.7 ['paduueckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna ¥ BBIYUCIICHUS
. ParionanbHble 4Mcna, HWppalMOHANbHBIE YHWCIIA, KOHEYHbIE M OECKOHEUHbIE
' JeCITUYHBIE POOH
MHOXeCTBO ACHCTBUTEIBHBIX YHCEI, IEHCTBUTEIILHBIC YMCIIAa KAK OECKOHEYHBIC
1o JecaTu4Hble JpoOu. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM
' JEHCTBUTENBHBIX YUCEN U KOOPAUHATHOU NpsiMoil. CpaBHEHHE AEWCTBUTEIBHBIX
qyucell
1.3 ApudmeTnueckne ISHCTBUS ¢ JEHCTBUTEILHBIMEA YUCIAMU
W3mepenus, mpuOnImxeHus, oueHKH. Pa3mepbl 00bEKTOB OKpY’KarOIIEero MHupa,
14 JUINTEIBHOCTh TPOIIECCOB B OKpyXkaromeMm Mmupe. [TpulmmkénHoe 3HaueHue
' BEJIMYUHBI, TOYHOCTh NMpuOmkeHus. Oxpyriaenue uucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 VYpaBHEHHUsI C OJHON TEPEMEHHON
2.2 JInneiniHoe ypaBHeHuUe. PellleHne ypaBHEHUH, CBOASILIMUXCSA K JINHEWHBIM
23 KBagparHoe ypaBHeHue. Penienue ypaBHEHH, CBOIAIIMXCS K KBaAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHMs ypaBHEHUH TpeTbed U
' YeTBEPTOU CTENIEHEN PA3JIOKEHUEM Ha MHOKHUTEIHN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YPaBHEHUIH
2.6 CucrteMbl ypaBHEHHI
2.7 VYpaBHeHHE ¢ IByMSI IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemienue cucrem AByX JIMHEHHBIX YPABHEHUMN C IBYMs IEPEMEHHBIMHU
29 Pemenne cucreM IByX ypaBHEHHMH, OJTHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOpPOM CTENEHU
2.10 I'paduueckas HHTEpIIPETALIUS CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMH
2.11 Pemienune TekcToBBIX 331a4 aJIreOpanyeckuM crnocooom




2.12 UucnoBble HEPaBEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHEeHBIX HEPABEHCTB C OJJTHOM MEPEMEHHOMN

2.14 Pewrenne cucreM ITMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU

2.15 KBanparHbie HepaBeHCTBa

516 I'paduueckas MHTEpIIpEeTAls] HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
' IIEPEMEHHBIMU
3 OyHKIMH

31 KBagpartuunas ¢ynkuums, e€ rpadguxk u cpoiictBa. Ilapabosa, KoopAauHAaThI
' BEPIIUHBI TapadoIIbl, 0Ch CHMMETPUU TTapadoIIbI

3.2 I'paduku pynkumii y=kx, y=kx+b u ux cBoiicTBa

33 I'paduxu Qynkuuit y=k/x, y = x°u ux cBOMCTBa

34 I'paduku pyHkumii , 1 UX cBOWCTBA
4 YucnoBble NOCIEA0BATEIBHOCTH

il Omnpenenenue U crocoObl 3a/1aHUsT YUCIIOBBIX MOCIEA0BaTeNbHOCTEH. 3aqaHne
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyIoii u HopmyIion n-ro ujaeHa

42 Apudmernueckas mnporpeccus. DPopMmynbl n-ro  4ieHa apUMeTHUECKOH
' MIPOrPECCUH, CYMMBI NIEPBBIX /1 YWIEHOB

43 I'eomerpuueckas mnporpeccusd. @PopMmynsl 7-ro 4jeHa TI'€OMETPUUYECKOM
' MIPOrPECCUH, CYMMBI NIEPBBIX /1 YIEHOB

44 N300paskeHre WIEHOB apU(PMETUYECKOH M TI'eOMETPUYECKOil mporpeccHii
' TOYKaMH Ha KOOPJAMHATHOMN IIJIOCKOCTH. JIMHEWHBIN U 3KCITOHEHIIMATIBHBIN POCT

4.5 CnoskHbIe TPOLIEHTHI

IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TPeOOBaHMSA K NPEIMETHBIM pe3yJibTaTaM
NPoBePSIEMOro 0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOT'O
TpeOOBaHUSA o0mero oopazoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh IOHATHSAMH: MHOXKECTBO, IIOJMHOKECTBO,
ornepanyy HaJ MHOKECTBaMH; YMEHHUE OIEpUPOBATH IOHATUSIMHU:
rpad, CBA3HBIA rpad, nepeBo, LMKI, NPUMEHSATh UX MPH PELICHUU
3aJa4; yMEHHE UCII0JIb30BaTh rpa)uuecKoe MPeCTaBICHUE MHOXKECTB
JUI OIIMCAHUS PeasIbHBIX MPOLIECCOB U SBJICHUHN, IPU pEIIEHUH 33134

U3 JIpyruX y4eOHbIX MPEIMETOB




YMeHue onepupoBarh MOHATUAMMU: ONPEACIICHUE, aKCUOMa, TeopeMa,
J0Ka3aTelIbCTBO; YMEHUE pPAclo3HaBaThb HCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUsA, IPUBOJUTH IIPUMEPBl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHHWA U OTPULAHUA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATUSMU: HATYpajIbHOE YHUCIIO, IIPOCTOE U
COCTaBHOE 4YHCJIO, JAEIUMOCTb HATYPAIBHBIX YHUCEN, IPU3HAKH
JETUMOCTH, I1IeJI0€ YHUCIO0, MOJAYJb YUClia, OOBIKHOBEHHAs ApoOb U
JecATU4Has poOb, CTAaHAAPTHBIM BUJ YUCIIA, PALMOHAIBHOE YMCIIO,
UppalMoHaIbHOE YHUCIO, apu(METHUECKUH KBaJApaTHBIA KOPEHb;
YMEHHE  BBINOJHATH JACUCTBHA C  4YHMCIAaMH, CpPaBHHMBATb U
yHOpAIOYMBATL 4YHUCJIA, IPEACTABIATH 4YHUCJIA HAa KOOPAMHATHOU
IPSIMOW, OKPYIVIATH 4YMCJIA; YMEHHME [JeNaTh HNPUKUAKY U OLCHKY

pe3yJibTaTa BBIYMCIEHUN

VYMeHue onepupoBaTh HOHATHUAMH: CTETEHb C IIETBIM ITOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBII KOpEHb, MHOTOWIEH, anredpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENeHH
Oosbllle €MHULBI, yYMEHUE BBIIOJIHATH PAacy€Thl 1O (Qopmylam,
npeoOpa3oBaHUsl LENBIX, JPOOHO-PAllMOHANBHBIX BBIPAKCHUH H
BBIPQKEHUH C KOPHIAMHM, Pa3JIO’KEHHE MHOTOWIEHA HA MHOXKUTEINH, B
TOM YHCIIE C WCIIOJIb30BaHHEM (OPMYN pPa3sHOCTH KBAaJpaToB M

KBaJpaTa CYMMBI U pa3HOCTHU

YMeHue onepupoBarh MOHATHAMH: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE
COIHOM IIEPEMEHHOM, 4YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOH; YMEHHME PEIlaTh JMHEWHBIC U KBaJpaTHbIC YPaBHCHMS,
IpoOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NMEPEMEHHOH, CUCTEMBbI
JBYX JINHEWHBIX YPAaBHECHHM, JTUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApPOOHO-pallMOHANbHBIE HEPABEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHCJIE IPY PELICHUH 33]1a4 U3 IPYTUX IPEIMETOB
U ITPAKTUYECKHUX 3a]ad; YMEHHE HCIIOIb30BaTh KOOPAHMHATHYIO
NpsIMYI0 U KOOPAMHATHYIO IIOCKOCTh JJIsi M300pakeHUs pEeLIeHUI

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIMS, rpa@uK GyHKIUHU, HYIH
¢byHKIMY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHMsl, yObIBaHHS, HaumOOJbIIee M HAUMEHbIIEE 3HAYCHHS
¢byHKIMH; yMEHHE OIIepUpOBaThH MOHSTHSIMHU: npsimast
MIPOMOPLUOHANILHOCTD, JTUHEWHAs (QyHKUHUSA, KBagpaTUyHas QYyHKIIHS,

O6paTHa}I MpoONnoOpHUOHAJIbHOCTD, Hapa6ona, mnep60na; YMCHUC




CTpoUTh rpaduku QyHKIHIA, UCTIOTB30BATh IPA(UKH TSI ONIpEaCIICHUS
CBOMCTB TPOLIECCOB M 3aBUCHMOCTEH, ISl PEIICHHs 331a4 U3 IPYTUX
yu4eOHBIX NPEIMETOB M pealbHOW KHU3HHM, YMEHHE BBIpaXKaTh

(dbopMysiaMy 3aBUCUMOCTH MEKy BETUUUHAMU

Ymenue OIIEpUpPOBaTh MOHSTHSIMHU: I10CJIE0BATENBHOCTD,
apudmernyeckas U = TeoOMETpUYEcKass  IPOrpeccHH;  yMEHHE
UCTOJIb30BaTh CBOMCTBA MOCJIENOBATENBHOCTEH, (POPMYIIBI CYMMBI U
o01Iero 4wieHa Npu PeLIeHUH 3a/ad, B TOM YHCIe 33Jad U3 JIPYTux

y4eOHBIX MPEMETOB U PEaTbHOM KUZHU

YMeHue pemaTh 3a7jaud pa3HbIX TUIOB (B TOM YHWCIIE€ HA MPOIIECHTHI,
J0JAM M 4YacTH, IBIMKEHHE, paboTy, IIEHy TOBapoOB U CTOMMOCTh
MOKYTOK U yCIIyT, HAaJIOTH, 3aJ]aul U3 00JIaCTH yIpPaBIEHUS JTUYHBIMU
U ceMeiHbIMH (UHAHCAMH); YMEHHE COCTaBIISATh BBIPAXKCHUS,
YpaBHEHHs, HEPABEHCTBA W CHCTEMbl [0 YCIOBHIO 33J]1a4H,
UCCIIeZIOBATh MOJMYYCHHOE PELICHUE U OLIEHUBATh IPaBON0100HOCTh

MOJTy4YE€HHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (QUTypa, TOUKA, OTPE30K, MpsMas,
7y, JIOMaHasi, yroJl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PAaBHOCTOPOHHUHM TPEYTOJbHUKH, NPSMOYTOJBHBIA TpPEyTOJIbHUK,
MeMaHa, OMCCEKTPUCa U BBICOTA TPEYTOJIBHUKA, YETBIPEXYTOJIBHUK,
napajiesiorpaMM, pomMO, TPSMOYTOJbHHUK, KBaapaT, Tpareuus;
OKPY>KHOCTb, KpYT, KacarejpHasi; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMH
¢burypamu; yMeHue pemarb 3a7ayd, B TOM YHCIE M3 MOBCEIHEBHOMN
KU3HHU, HA HAXOXKICHHE I€OMETPHUYECKHUX BEIMYUH C IPUMEHEHUEM

M3yYEHHBIX CBOMCTB GUryp u Gpaxkron

10

VYMeHne onepupoBaTh MOHITUSMH: PABEHCTBO (UTYp, PAaBEHCTBO
TPEYrOJbHUKOB; MapajIeIbHOCTh M HEPIEHAUKYISAPHOCTh MPSIMBIX,
yrojl MEXIy HpSMBIMH, HEPHEHIMKYJSAp, HAKIOHHAs, HPOEKIHS,
nojxobue ¢puryp, nogo0HbIe TPEYTOIBHUKH, CHUMMETPHUS OTHOCUTEIHHO
TOYKH WM HPSAMOH; YMEHHE paclO3HAaBAaTh PAaBEHCTBO, CUMMETPHUIO U
nojgobue Guryp, napanaenbHOCTh U NEPIEHINKYJISIPHOCTD MPSIMBIX B

OKpY’ KarolleM MUpe

11

YMeHue onepupoBaTh MOHATHSAMM: JJIMHA, PACCTOSHUE, YIoj
(BeqMuMHA YIJIa, CUHYC M KOCHHYC yrja TpeyroyibHHKa), IJIOLIa/ib;
YMEHHUE OLIEHUBATh Pa3Mephl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE MPUMEHITh (OpMyJbl MepuMeTpa U IUIOLIAAH

MHOT'OYT'OJIBHUKOB, JJIMHBI OKPYXHOCTH M IJIOIIAAW Kpyra, obbeMa




IIPSIMOYTOJIBHOTO MAapaJUICIICIIUIIE1a; YMEHUE IPUMEHATHh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTrOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpUYECKHE COOTHOIICHUS IS

BBIYUCIICHUS JUIMH, PACCTOSIHUM, ITOIIaAeH

12

YMmenue wu300paxarh IUIOCKME (UTYpbl W UX KOMOMHAIuu,
IPOCTPAHCTBEHHBIE (UIYPHl OT PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIH

CHUMBOJIbHOMY OITMCAHUIO

13

YMeHue onepupoBaTh IHOHATUAMU: HPSIMOYTOJIbHAasg  CHUCTEMa
KOOpJAMHAT, KOOPAMHATBl TOYKH, BEKTOp, CYMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YHUCJIO, CKAJIIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHE HCIIONIB30BATh BEKTOPBI U KOOPAMHATHI Ul MPEACTaBICHUS
JAHHBIX M pEUICHUs 3aJad, B TOM 4YHCIE U3 JAPYTruX Y4eOHBIX

MPEIMETOB U peIbHOMN )KU3HU

14

YMeHue omnepupoBaTh TOHSATHUSMHU: CTOJOWKOBBIE U KpPYTOBBIC
quarpaMMbl, TaOJHIBI, CpeaHee apudmeTHdeckoe, MeauaHa,
HauOoJplllee W HaMMEHbIEE 3HAUYEHUS, pa3Max YHCIOBOro Habopa;
YMEHHE W3BJIEKaTh, HMHTEPIPETHPOBATH M  IPEOOPA30OBHIBATH
nH(pOpMaIIMIO, TPEACTABICHHYI0 B TaONHWIIAX W Ha JUarpaMmax,
OTPa)KAOIIYI0 CBOWCTBA M XapaKTEPUCTUKU pPeajbHBIX MPOIECCOB H
SBJIICHUW; yMEHHE paclo3HaBaTh W3MCHUMBHIC BEIMYMHBI B

OKpY’KalolieM MUpe

15

YMeHue onepupoBaTh MOHATUSMU: CIyYalHBIM ONBIT (CIIy4ailHbII
AKCIIEPUMEHT), JJEMEHTApPHOE COOBITHE (DJIEMEHTAPHBIA HCXO.)
CIIy4alfHOTO OMbITa, CIy4YailHOEe COOBITHE, BEPOSTHOCTh COOBITHS;
YMEHHUE HAXOJUTh BEPOSATHOCTH CIy4YalHBIX COOBITMH B OIBITAX C
PaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE peIIaTh
3aJjaud METOAOM OPraHU30BAHHOrO nepedopa W ¢ UCIOJIb30BAHUEM
[IpaBWJIa YMHO)XECHHS; YMEHHME OLIEHHUBATh BEPOSTHOCTU PpPEaIbHBIX
COOBITHM U SBJICHUH, IOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHM B OKpYXarollleM MHpPE M B >KU3HU;
3HAKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIITUX YHCEI U €T0 POJIBIO B MAaCCOBBIX SABJICHUAX
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YMeHne BHIOMpATh MOAXOASAIIMN W3YYCHHBIM METOJ ISl PEIICHUS
3a/1aud, TPUBOJUTH MPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B
MIPUPO/JIE W KU3HH, PACIIO3HABATH MIPOSBIICHHE 3aKOHOB MAaTEMAaTHKH B

HCKYCCTBC, OIIUCBIBATH OTHACJBbHBIC BbIAAKOIIUECCA PC3YJIbTAThI,




MOJIyYCHHBIE B XOJC Pa3BUTHS MATEMAaTUKH KaK HAyKd, TIPUBOIHUTH
MIpUMEpPbl MATEMAaTUYECKUX OTKPBITHI U X aBTOPOB B OTEYECTBEHHOI

U BCEMUPHOU UCTOPUH

INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Uucna v BBIYUCICHUS

1.1 Harypanbnblie u nensie yncna. [IpusHaku Je1MMOCTH HETbIX YUCEN

- OOBIKHOBEHHBIE W JECATHYHBIE  JpoOW,  TPOLEHTH, OECKOHEYHBIC
' MepUOUYECKHe 1podu

13 Panmonaneupie uncna. ApudmeTnyeckue OMEpalud C  pPaldOHAIbHBIMH
' YUCIaMu

14 JleficTBuTenpHble uncia. Apu(PMETHYECKUE ONEepauu C JIeUCTBUTEIBHBIMU
' YUCIaMHU

s [TpuOnmkE€HHbIE BBHIYHMCICHUS, TpaBWIA OKPYIJEHUS, MPUKUIKA H OICHKA
. pe3yJibTaTa BBIYMCIEHUN

2 Anrebpanyeckue BbIpaKEHUS

2.1 BbykBeHHbIe BbIpakeHUs! (BbIPaKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nenbiM mnokasareiaeM. CTeNneHb € palMOHAJIBHBIM I1OKA3aTEJIEM.
. CBoiicTBa cTeneHU

23 MHorousneHsl

2.4 Anrebpanyeckas 1poOb

5 s Apudmernuyeckuii  KOpeHb  HaTypajdbHOM  cremeHu.  JleiictBua ¢
' apu(pMEeTHIECKUMHU KOPHSIMH HATYpPaIbHON CTETICHN

3 VYpaBHEHUS 1 HEPABEHCTBA

31 Llenbie u apoOHO-panmoHanbHble YypaBHEHHUs. CHCTEMBbl UM COBOKYIHOCTH
' YpPaBHEHUU

35 Lensie u mpoOHO-panMoHaIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYIMHOCTH
' HEPaBEHCTB

33 Pemrenne TekcToBBIX 33724

4 YucnoBble OCIEA0BATENBHOCTH

=T




4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUs II0CIIEA0BATEILHOCTEMN
42 Apudmernueckass u Teomerpmueckas mporpeccud. Dopmyna  CI0XKHBIX
' MIPOLICHTOB
5 OyHKIMU
@ynkius, cnocoObl  3amanus  QynHkuuu. [padux  dynxnum.  OO6macts
orpezeNieHus] 1 MHOXecTBO 3HaueHul ¢pyHkuuu. Hynu pynkuuu. [Ipomexytku
5.1 3HAKOMOCTOSHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH (PYHKIIMH. MakCHUMyMbI H
MUHUMYMBI GyHKIUU. Haubomnbliee u HavMeHblee 3HaueHUWE (YHKIMU Ha
IIPOMEXKYTKE
6 Koopaunatsl Ha mpsiMOil ¥ TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapTOBbI KOOPANHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl u UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpY>KHOCTb U KpYyT
7.5 N3MepeHnne reoMeTpruiecKuX BEJIMYNH
7.6 BekTopsl Ha IJI0CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'padmr
YYEBHO-METOAUYECKOI'O HPOLHECCA M

MATEPUAJBHO-TEXHUYECKOI'O OBECITEYEHUSA

OBPA3OBATEJIBHOT'O ITPOHECCA

MaTepI/IaJ'IBHO-TeXHI/I‘IeCKI/Ie CpeacTBa 06y‘IeHI/I$IZ

CrpaBOYHUKH.
[TeyatHpie mocoOus (HATISITHBIE CPEACTBA — TAOJIHIIBI).
Paznarounbiii MmaTtepuan

Menuapecypcsl.
TexHuueckue cpeacTna
00yueHus:

KOMIIBIOTED; 25
MHTEPaKTUBHAS JIOCKa;




WHTEPAKTUBHBIN CTOJI;
KOMIUIEKTBI HH/IUBUTyaJIbHBIX HOYTOYKOB.

NHTEPHET-PECYPCBI

. www. edu - "Poccuiickoe oOpa3oBanue" denepanbHbIil MOPTA.
. www.school.edu - "Poccutickuii o6rieo0pazoBaTenbHbIi mopTan'.
3. www.school-collection.edu.ru/ Enunas xomnexuus uudpoBbix 00pa3oBaTeIbHBIX

pecypcoB
4. www.mathvaz.ru — calfT 111 yuuTeneil MaTeMaTUKH.

5. www.it-n.ru"Cethb _TBOpYeckmnx yuuTenei" J[oxkymeHnTarus, paboune mMaTepuaibl
AJId YHUTCIAMAaTCMaTUKA
6. www .festival.lseptember.ru ®ectuBasib egarorudeckux uaeu "OTKPHITHINA YPOK

N —

n

YYEBHO-METOJUYECKHUH KOMILIEKT

1. ®yHKUMOHAIBHAS TPAMOTHOCTh. Y YUMCS JJIs )KM3HU. MaTeMaTtrudeckast
rpaMOTHOCTh. COOPHUK ITAIOHHBIX 3a/IaHUui. YUueOHOoe Tocooue s
obmeobpazoBaTenbHbIX opranuzanuii.Yacte 1,2 Tlox penakmueit I.C.
Kosanéroii, JI.O. PocnoBoii. MockBa. Cankr-IletepOypr.
«ITpocsemenney 2022
2. «OI'D 2020. Maremaruka. 50 BapuanToB. TUoBble BapUaHThI
9K3aMEHAIMOHHBIX 3a/IaHMK OT pa3zpadborunkoB OI'D» mox penakmueit 1.B.
Slmenko. — M.: M3parenbcTBo «OK3ameny, 2022,
Cousak A. B. Tricaua 1 ogHa 3azaya 1o Marematuke. 5 — 7 kimaccel. AO "U3maTeascTBo
"IIpocemenue" 2020.
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http://nsportal.ru/shkola/algebra/library/rabochaya-programma-po-matematike-5-klass-3
http://www/
http://nsportal.ru/shkola/algebra/library/rabochaya-programma-po-matematike-5-klass-3
http://www/
http://www.school-collection.edu.ru/
http://nsportal.ru/shkola/algebra/library/rabochaya-programma-po-matematike-5-klass-3
http://www.mathvaz.ru/
http://www.it-n.ru/
http://www.it-n.ru/
http://festival.1september.ru/
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