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PaGouas nmporpamMa Kypca BHEYPOUHOH JESITEIbHOCTH «3a CTPAHULAMH LIKOJBHOTO y4yeOHHKa
MaTeMaTHKU» pa3padoTaHa B COOTBETCTBUU CO CIEAYIOIIMMH HOPMATUBHBIMU IPaBOBBIMU
aKTaMH U HMHBIMH JJOKYMEHTaMHU:

— @enepalbHBIA  TOCYNAPCTBEHHBIM  OOpa30BAaTENbHBIA  CTAaHAAPT OCHOBHOTO  OOIIEro
oOpa3oBaHus, yreepxaeHHbIH [Ipukazom MunuctepcTBa 06pa3zoBanus U Hayku Poccuiickoit
@eneparun ot 31.05.2021 Ne 287 «O06 yrBepx)aeHuu (eaeparbHOrO0 roCyIapCTBEHHOTO
00pa30BaTeNLHOrO CTaHIapTa OCHOBHOTO OOIIEro oOpa3zoBaHMs» (C M3MEHEHMSAMH, MPUKa3
Munucrepcersa npocsenienus: Poccuiickoit deneparuu ot 18.07.2022 Ne 561);

— ®epepanpHas 00pazoBaTeabHas MPorpaMMa OCHOBHOTO 00IIero 00pa3oBaHusl, yTBEPKAEHHAS
npukazoM Munnpocsemenus ot 18.05.2023 Ne 370.

JlaHHBII Kypc npeAcTaBiIsieT cOO0N MPAaKTUKYM IO PELICHHIO 3a/1a4 OCHOBHBIX TEM Kypca
anreOpbl ¥ reoMeTpur § Kilacca U MpeAHa3HAueH Ui 3aKPeTICHUs U CUCTeMaTH3aluu 3HaHUI
yuyaluxcs, BbIpadOTKH MPOYHBIX HABBIKOB apU(METHUECKHUX ACHCTBUI U TOBTOPEHUS
OCHOBHOTO apu(PMETHIECKOTO U aNredpandeckoro MaTepuana anreopbl 1 TEOMETPHUH .

[Tpennaraemsplii MaTepHual MOMOXKET HIKOJIbHUKAM OTpa0O0TaTh HABBIKHU PEIICHUS 3a/1laHui 110
TeMaM, JTUKBUIUPOBATh MPOOENbl M CUCTEMaTU3UPOBATh 3HAHUS B Ipoliecce moarotoBku k ['MA.

VYuyamuecs: Hay4yaTcsi peniatb TeCTOBbIE padOThl B HOBOM (hopMaTe U MPOBEPOUHbIE PaOOTHI I
CaMOIIPOBEPKH U JUArHOCTUPOBAHUS MAaTEMAaTUYECKOM KOMIIETEHTHOCTH, NPEHAa3HAUYEHHBIEC HE
TOJIBKO JJISI CAMOKOHTPOJIS, HO U /111 O3HAKOMJIEHUS! BOCBbMHUKJIACCHUKOB CO CTPYKTYPHO-
coaepkaTeabHbIM acrekToM MarepuanoB [ TA u OI'D u 11 nporHo3upoBaHus J1aabHEHIIEro
o0ydeHHUsl C BHECCHHEM KOPPEKTHB B JajbHEiIIee 00yuyeHue yJaruxcsl.

Mean kypca:
CUCTeMaTH3alMsl 3HAaHUM M CHOCOOOB JAESITEIBbHOCTH YyYallMXCi IO MaTeMaTHKe 3a Kypce
OCHOBHOH IIKOJBI, TMOArOTOBKA OOy4arommxcs 8 Kiacca K OCHOBHOMY TOCYAapCTBEHHOMY
9K3aMEHY 10 MaTeMaTHKe.
3agaum Kypca:
e  3aKpenuTh OCHOBHBIE TEOPETHMYECKHUE MOHATHUS U ONPEICIICHUS 110 OCHOBHBIM H3y4aeMbIM
pasnenam;
e OrtpaboraTh OCHOBHBIC THMBI 3amad u3ydaemMbix TuUroB KHWM OI'D «Anrebpa» wu
«l"'eomeTpus» W UX ANTOPUTM PELICHUS;
e  dopmupoBaTh y 00yUaArOMIMXCS IEIOCTHOE MPEJCTABICHNUE O TEME, €€ 3HAYCHHsSI B pa3fielie
MaTE€MaTHUKH, MEKIIPEIMETHBIE CBS3H C IPYTUMU TEMaMHU;
e (CnocoOCTBOBAaTh HMHTEIUICKTYAIBPHOMY pPa3BUTHIO ydamuxcs, (OPMUPOBAHHIO KadecTB
MBIIUICHHSI, XapaKTePHBIX ISl MAaTEMATHUECKON NEATEIHbHOCTH M HEOOXOJUMBIX YYCHHUKY IS
ycnemrHon caaun OI'D, niist o01mel coruanbHOM OpUEHTAIUY;
e  AKIEHTHPOBATh BHUMAaHUE YYalUXCS HA AWHBIX TPEOOBAHMSIX K MpaBHiIaM O(OPMIICHUS
Pa3JIMYHBIX BUJIOB 331aHM, BKJIIOYAEMbIX B UTOTOBYIO aTTECTALIMIO 33 KypC OCHOBHOW HIKOJBI.
e (CnocoOCTBOBaTh CO3/IaHUIO YCIOBUM OCMBICIIEHHOCTH YYCHHS, BKIIOUEHUS B HETO
oOydaromierocss Ha ypoBHE HE TOJbKO HMHTEIUICKTYalbHOW, HO JIMYHOCTHOW W COIUATBHON
AKTUBHOCTH C IPUMEHEHUEM TEX WJIM MHBIX METOJ0B O0yUYEeHHUS.



Yueono-memoouueckuiit komnnexc:

1. OI'D: 3000 3amau ¢ oTBeTamMu Mo MaTemaruke. Bee 3amaun vactu 1/

N.B. Swmenxo, JI.O. PocnoBa u np.; nmon pen. AJL. CemenoBa, U.B. fAmenko-M.,
H3parenbcTBO « DK3aMen» , u3gareiabctso MIITHMO, 2020-2021.

2. CemenoB A.B. I'ocymapcTBeHHast UTOTOBAas aTTeCTAIMSI BBIMMYCKHUKOB 9 KJIACCOB B HOBOM
dbopwme. Marematuka 2014.Y4aebnoe nocobue./A.B.CemenoB,A.C. TpemnanuH,
N.B.Amenxo, I[1.1M.3axapos; nox pea. U.B. Amenko; MockoBckuit LleHTp HEMpEepbIBHOTO
MaTeMatudeckoro oopazoanusa. M.: Unaremtext llentp,2014.

3. Maremaruka.  bazoBenii  ypoenb  I'MA 2014.Ilocobue  mna  «4allHUKOBY.
Mopnynb1: Anredpa /Ilon penakuueit @.d.JIsicenko .-Poctos-nHa-Jlony: Jlernon,2014

4. Marematuka.  bazoBeiii  ypoBenb ~ [MA 2014.Ilocobue  mna  «4alfHUKOBY.
Monyne2:I'eomerpus /Ilon penakuueii @.d.JIvicenko. -Poctos-nHa-Jlony: Jlernon,2014

5. Maremartuka. bazoBwnii ypoBenr [MA 2014.Ilocobue nmns «valHUKOB».Moynb3:
Peanbnas maremaruka /Ilox pemakimuenn @.®D.JIsicenko. -PoctoB-Ha-Jlony: Jlernos,
2014

6. Marematuka 9 knacc. Tematudeckue tecthl s moarotoBku Kk ['MA-2012. Anrebpa,
reOMEeTpHsl, TEOPHUs BEPOSTHOCTEH M CTAaTHCTUKA: ydeOHO- MeTronudeckoe nocooue/ [Tox
pen. ©.®. Jlsicenko, C.}O. KynabyxoBa. — PocroB — Ha /[lony: Jlernon — M., 2017. -
314c.

7. OI'D-2025. Matematuka. 36 Bap. Smenko 2025 -240c.

8. 0OI'D-2025. Marematuka. 50 Bap. Smenko 2025 -304c.

Dnexkmponnsvie 06pazoeamenvHvle pecypcnl:

e http://www.prosv.ru - caiit ugarenbcrsa «IIpocBemenue» (pyopuka «MaTemaTuka)

e http:/www.drofa.ru - caiir uzparenscrsa JIpoda (pyoprka «MaremaTuka)

e http://www.center.fio.ru/som - meromuueckue pPEKOMEHIAIUH YUUTEITIO-IPEIMETHUKY

(mpencTaBiieHbl BCE IIKOJIBHBIC MPEAMETHI). Marepuanbl s  CaMOCTOSATEIBHOM
pa3paboTKu MPOPUIBHBIX TPOO M aKTUBHU3AIIUHU TIPOIIEcca OOYUCHHsI B CTapIIEH IITKOJIE.
e http://www.edu.ru - IlenTpansHbIii 00pa30BaTENBHBIA MOPTAJ, COACPKUT HOPMATUBHBIC

JOKYMEHTBI MUHHCTEPCTBA, CTaHAAPTHI, HHPOPMAIIUIO O TPOBEICHHE DKCICPUMEHTA,
cepBep HHGOPMAIIMOHHON MOAAEPKKH EIUHOTO TOCy1apcTBEHHOT0 SK3aMeHa.
e http://www.internet-scool.ru - caiit MIHTepHET — HIKOJBI U3AaTeNbCcTBA [IpocBelieHue.

VYueOHbI T1aH pa3paboTaH Ha OCHOBE (eAepaabHOrO 0a3UCHOTO Y4eOHOTrOo TUTaHa IS
obmeoOpazoBaTenbHbIX  yupexkaeHuii P® wu  mpenacraBinser  o0yacTh  3HAHUU
«Marematuka». Ha caiite mpeacraBiensl VHTEepHET-ypoKHM IO airedpe W Hadajaam
aHalii3a U TEOMETPUH, BKIIOYAIOT MOArOTOBKY caauu EI'D.

e http://www.legion.ru — caliT nu3nareabcTBa «JIlernouy

e http.//www.intellectcentre.ru — caiiT uznatenbctBa «MHTEIIeKT-LleHTp», ToE MOXHO

HaliTH y4eOHO-TPEHUPOBOUHBIE MaTepHallbl, JIEMOHCTPAI[MOHHbIE BEpCUHU, OaHK
TPEHUPOBOYHBIX 3a/laHUi C OTBETaMH, METOJUWYECKHE PEKOMEHIAIM U 00pa3libl
peleHui


http://www.ege.edu.ru/
http://www.center.fio.ru/som
http://www.edu.ru/
http://www.internet-scool.ru/
http://www.legion.ru/
http://www.intellectcentre.ru/

e http://www.fipi.ru - mopran UHGOPMAIIMOHHOW MOJICPKKH MOHHUTOPHHIa KadecTBa

o0OpasoBaHwus, 3/1eCh MOKHO HaliTh DenepanbHbIii OaHK TECTOBBIX 3aI1aHUI
e  http://www.mathgia.ru/ - OTKpbITBIN OaHK 3aJaHUI TI0 MATEMATHKE

e https://math-oge.sdamgia.ru/ - 0o0pa3oBaTeabHBIA MOpPTANl Uil TOATOTOBKH K
JK3aMeHaM, IJie MOXKHO HalWTH y4eOHO-TPEHUPOBOYHBIE MAaTEPUAIIbI, IEMOHCTPALIMOHHbBIE
BepcHM, OAHK TPEHUPOBOYHBIX 33JaHUIl C OTBETAaMHU, METOJWYECKHE PEKOMEHAALNUU U
o0pasiel pemienuii. [IpeacraBiaeHsl BCe MpeIMETHI.

1. [InanupyemMblie pe3yjbTAThl OCBOEHUSI Kypca BHEYPOYHOI

HCATCJIBbHOCTH
N3yueHne MmaTeMaTUKu 10 JAaHHON IPOrpaMMe ClIocoOCTBYET (OPMHUPOBAHUIO Yy 00YUIaIOITUXCS
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB O0yUCHHS.

JINYHOCTHBIE Pe3yJIbTaThl.

Ilampuomuueckoe éocnumanue: NPOSABIECHUE UHTEPECA K MTPOIIOMY U HACTOSIIEMY
POCCHICKOM MAaTEMATUKHU, HEHHOCTHBIM OTHOLICHUEM K TIOCTHKEHUSIM POCCUUCKUX
MaTeMaTUKOB U POCCUMCKOM MAaTEMATUYECKON LIKOJIbI, K HCIIOJIb30BAHUIO 3THX JTOCTUKECHHUH B
IPYTUX HayKax W MPUKIATHBIX cepax.

I'pasxcoanckoe u Oyxo8Ho-HpaCmMeEeHHOE 60CnUmManue. TOTOBHOCTh K BBITIOJIHEHHUIO
00s13aHHOCTEN TpakJaHUHA U pealli3allliy €ro IpaB MPeICTaBICHUEM O MAaTEeMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SBICHUN, IPOIEAYP IPaxkAaHCKOTO
obmecTBa (BBIOOPHI, OMIPOCHI U TIP.).

Tpyooeoe e6ocnumanue: yCTaHOBKAa Ha aKTUBHOE Y4aCTHUE B PEUICHUU MPAKTUUECKHUX 3a/1a4
MaTeMaTHYECKON HAMPaBICHHOCTH, OCO3HAHMEM BaKHOCTH MaTeMaTHIeCKOro 00pa3oBaHUs HA
NPOTSDKEHUH BCEH JKU3HU NSl YCTIEUTHON MPO(EeCCHOHANBHOM NesITEIbHOCTH U Pa3BUTHUS
HEOOXOIUMBIX YMEHUH.

Icmemuueckoe eocnumanue: CiOCOOHOCTh K SMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIPUSTHIO
MaTeMaTUYeCKUX O0BEKTOB, 3a/1a4, PelICHUH, pacCyKACHHI; yMEHUE BUIETh MaTeMaTHUECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOI'0 MO3HAHUSA: OBJIAJCHUE SI3IKOM MAaTEMATUKU U MaTEMaTUYECKON
KYJIbTYpOH KaK CpeICTBOM MO3HAHUS MUDA.

QDu3uueckoe gocnumanue, Gopmuposanue Kyaibmypolt 300p06ba U IMOUUOHATLHOZ0
01acononyqua: TOTOBHOCTb MPUMEHSITh MaTEMaTUYECKUE 3HAHUSI B UHTEpPECaX CBOETO 3/10POBBS,
BEJICHUS 3J0pOBOTr0 00pa3a >KU3HU (310pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUH U
OT/IbIXa, peryisipHas (u3ndeckas akTUBHOCTB ).

IKonozuueckoe gocnumanue. OpUEHTALMS Ha IPUMEHEHNE MaTEMAaTUYECKUX 3HAHUM IS
pelIeHus 3a/1a4 B 00JIaCTU COXPAHHOCTH OKPYXKAIOLIeH cpeibl, IIIaHUPOBAaHUE TOCTYIMKOB U
OILICHKH MX BO3MO>KHBIX MOCIEACTBHM JIJIsl OKpY>KaloIeil cpeibl; 0CO3HaHUE T100aIbHOTO
XapakTepa dKOJOTUIECKUX MPOOJIeM U IyTel X pelieHusl.

JIuunocmmuute pezyromamot, od6ecneuusaroujue a0anmayuio 00yuarOuLezoca K
UBMEHAIOWUMCA YCIIOBUAM COUUAILHOU U RPUPOOHOIL CPeOdbl: TOTOBHOCTD K JICHCTBUSIM B
YCHOBUSAX HEONPEIEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3
MPAKTUYECKYIO ACSITeNbHOCTh; HEOOXOAUMOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHMIA, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pPa3BUTHE.


http://www.fipi.ru/
http://www.mathgia.ru/
https://math-oge.sdamgia.ru/

MeTtanpeaMeTHbie pe3yJbTaThl.

1) YuuBepcajbHble MO3HaABaTeIbHbIE AeiicTBUSA 00ecrieunBaoT (opMUpOBaHHE OA30BbIX
KOTHUTHBHBIX IIPOIIECCOB 00yUJaOUINXCs (OCBOGHHE METO/I0B MO3HAHUS OKPYKAIOIIET0 MHUPA;
NpUMEHEHHE JIOTUYECKHX, UCCIIE0BATENIbCKUX ONepalnii, yMeHui pabotaTh ¢ nHGopManuei).
ba3oBrble JJornyeckue 1eHCTBHUA:

— BBISIBIIATh U XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKH MAaTEMAaTHUECKUX OOBEKTOB,
HOHATHUH, OTHOIIEHUH MEXTy HOHATUAMH; (POPMYJINPOBATh ONPEACICHUS OHATUH;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALIMH, OCHOBAHUS AJIs1 0000IIECHUS U
CPaBHEHHs, KPUTEPHUH ITPOBOAUMOIO aHAJIN34;

— BBIOMpATH CIIOCO0 perieHus yaeOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS,
BBIOMpATh HanOOJIee MOIXOASIIHNHI ¢ Y4ETOM CaMOCTOSITEIBHO BBIZCICHHBIX KPUTEPHEB).
ba3oBrble nccienoBaTe/bCKue NeHCTBHA:

— HUCTOJIB30BATh BOIPOCHI KaK UCCIIEAOBATENLCKUI HHCTPYMEHT MO3HAHUS; (OPMYIHPOBAThH
BOIPOCHI, (PUKCUPYIOILNE POTUBOPEUHE, TPOOIIEMY, CAMOCTOSTENILHO YCTaHABINBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIOTE3Y, ApI'YMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

— CaMOCTOATENBHO (POPMYIUPOBaTh 000OIIEHNS U BBIBOJIBI IO PE3yibTaTaM MIPOBEAEHHOTO
HaOJII0I€HNUS, UCCIIEIOBAHUS, OLICHUBATh IOCTOBEPHOCTh IOJIY4YEHHBIX PE3yIbTaTOB, BEIBOJOB U
000011IeHHI;

Pabora ¢ nnopmanmeii:

— BBISIBIISATH HEJOCTATOYHOCTh U M30BITOYHOCTH HH(POPMALINH, TAHHBIX, HEOOXOIUMBIX JUIS
pelIeHNs 3a1a4H;

— BbIOMPATh, AaHATU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO
pa3IMYHBIX BUJOB U (POPM MIPEICTABICHMUS;

— BbIOMpaTh (GopMy NpeACTaBICHU HHPOPMALUHU U WILTIOCTPUPOBATh peIIaeMbIe 3a/1aun
cXeMaMH, AMarpaMMaMu, HTHOM rpa(UKoi U MX KOMOUHAIMSIMH.

2) YHuBepcaibHble KOMMYHHKATHBHBIE JelCTBUSI 00eCTIeunBaOT chOPMUPOBAHHOCTD
COILIMAJIbHBIX HABBIKOB 06y11a10m1/1xc;1.
Oo0menue:

— BOCIIPHHHUMATH B (HOPMYITHPOBATH CYXICHUS B COOTBETCTBHHU C YCIIOBUSIMH U TEIISIMHU
O6H_IGHI/I}I; SICHO, TOYHO, T'PAMOTHO BbIpaXaTb CBOXO TOYKY 3PpCHUA B YCTHBIX U TUCbMCHHBIX
TEKCTaxX, 1aBaTh IMOSICHEHUS 110 X0y PEIICHHs 3a/1a41, KOMMEHTHPOBATH MOJTYYCHHBIH
pe3yabrar;

— B X0J1e 00CYKJICHHsI 33]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbI, TPOOIEMBI,
pemaeMOI‘/'I 3aia4u, BbICKA3bIBATb UACHU, HAICIICHHBIC HA MOUCK PCIICHUS

— IPEACTaBIIATh PE3YIbTAThI PEIICHUS 3a0a4H, SIKCIIEPUMEHTA, UCCIIEI0BAHUSA, IPOEKTA;

CaMOCTOSITENILHO BEIOMPATh (hopMaT BBICTYILICHHS ¢ YIETOM 3a/1a4 MTPE3CHTAIIUH U
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBO:

— MOHUMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMaH/HOW U MHIUBUAYAILHONW PaOOTHI IPH
pelIeHnH y9eOHBIX MaTeMaTHIECKUX 3a/1a4;

— MPUHUMATH 1IeTTh COBMECTHOU JESTEIBHOCTH, IIAHUPOBATh OPTaHU3AINI0 COBMECTHON
paboThl, pactipenenaTh BUAbI paboT, JOroBapuBaThHCs, 00CYKAAaTh MPOIIECC U pe3yabTaT pabOThI;
0000111aTh MHEHUS HECKOILKUX JTIOAEH;

— y4acTBOBAThH B IPYMIOBHIX hopMax paboThl (00CYyxkaeHUSI, 0OMEH MHCHHUSIMU, MO3TOBBIC
IITYPMBI | JIp.).



3) YuuBepcaiabHble PeryJaTHBHbIE JeiCTBUSI 00eCTIeYNBAIOT (OPMUPOBAHUE CMBICIIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JTUYHOCTH.

Camoopranmn3anus:

— CaMOCTOSITENILHO COCTABJIATH IUIAH, AITOPUTM PEIeHUs 3aaun (WK €r0 YacTh), BRIOMPATh
Croco0 pemeHus ¢ y4ETOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOI HHQOpMAIIHH.
CaMOKOHTPOJIb:

— BJIJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yiabTaTra peleHus
MaTeMaTHUYeCKOM 3aJ1auu;

— OLIGHMBATh COOTBETCTBHUE PE3yJIbTaTa ACATEIHLHOCTH MOCTABIIEHHON LIEIHN U YCIOBHSIM,
OOBSCHATH IPUYUHBI JOCTUKCHHSI T HEIOCTIKEHUS 11e]T, HAXOAUTh OIUOKY, 1aBaTh OIEHKY
npuoOpPEeTEHHOMY OTIBITY.

IIpeaMeTHbIE pe3yabTaThI.
Oco3HaHue 3HaueHUs1 MaTeMAaTUKH JIJIs1 TOBCETHEBHOM KU3HU YEJIOBEKa;
IpEeJICTaBICHUE O MAaTEMAaTUYECKOM HayKe Kak cepe MaTeMaTH4eCcKol NesTeIbHOCTH, 00 3Tanmax
eé pa3BUTHA, O €€ 3HAUMMOCTH Ul Pa3BUTUS LIMBUJIM3AIMK; PAa3BUTHE yMEHUH paboTath c
y4eOHBIM MaTEeMaTHIECKUM TEKCTOM (aHATU3UPOBATh, U3BJIEKATh HEOOXOAUMYIO HH(POPMAIIHIO),
TOYHO ¥ TPaMOTHO BBIPAXKaTh CBOM MBICIM C IPUMEHEHHEM MaTEeMaTU4eCKOH TEPMHHOJIIOTUU U
CHUMBOJIMKH, TPOBOJIUTH KJIaCCU(PUKALINH, TIOTHUECKHUE 0OOCHOBAHUS;
BJIa/ieHre 0a30BbIM NOHSITUMHBIM anmapaToM MO0 OCHOBHBIM pa3JieiaM COACpPKaHMUS;
MPAKTUYECKH 3HAUMMbIE MaTeMaTUYeCKUe YMEHHS U HaBbIKH, UX MPUMEHEHHE K PEIICHUIO
MaTeMaTUYECKUX U HeMaTeMaTHYeCKHX 3aJ]a4, IPeIoJaraiiiee yMeHus:
* BBINOJHATH BBIYUCIICHUS U ACUCTBUS C JCHCTBUTEILHBIMU YHCIIAMU;
* pemath ypaBHEHHUs, HEPABEHCTBA, CUCTEMbl YPAaBHEHUH U HEPABEHCTB;
* pemiath TEKCTOBbIE 3a/a4M apU(METUYECKHM CIIOCOOOM M C TOMOIIBIO COCTaBJICHUS U
pELICHNS YPABHEHHM, CUCTEM YPAaBHEHUI U HEPABEHCTB;
* u300paxkaTh (PUTYpHI HA TUIOCKOCTH;
* JCIIOJIb30BAaTh aNreOpandecKuil «sI3bIK» Ui OTMCAHUS TPEIMETOB OKPYXKAIOIIET0 MHUPA;
* MPOU3BOJIUTH MPAKTUUYECKHE pPACUETh; BBIYUCICHUS C MPOLIEHTAMH, BBIUHCICHHUS C
YHUCIIOBBIMHU I1OCJIEIOBATEILHOCTSIMH;
* BBINOJHATH TOXKAECTBEHHBIE MPEOOPA30BaHUSI PALlIOHATIBHBIX BBIPAXKEHUN;
* BBINOJHSATH ONEpalK HaJ MHOXKECTBAMU;
* ycchenoBarh (YHKIMU U CTPOUTH UX IpaduKu;
* YUTaThb M UCIOJB30BATh MH(POPMALUIO, TMPEACTABICHHYIO B BHJE TAOJIHULBI, JHATPaMMbI
(cTonmGuaToit UM KpyroBoit), B rpaMuecKoM BU/IE;
pemaTh npocTeiine KOMOMHATOPHBIE 3a/1aUH.



3. TemaTn4eckoe MJIAHMPOBAHUE

Neri/m Conepxanue KonnyecTBo yacoB
1 PanmionansHbIe BRIpaKEHUS 8 yacos
2 KBaaparHbeie KOpHU 4 qaca
3 KBaznpaTHble ypaBHEHUs 6 yacoB
4 [Tnomanu reomMmeTpudecKkux GUryp. 7 yacoB
Teopema [Mudaropa.
5 YpaBHEHHUS 1 CUCTEMBbl YpaBHEHUH 6 yacoB
6 HepaBencraa 3 yaca
Hroro 34 gaca
KanenmapHo-teMaTn4ieckoe IJIaHMPOBAHUE
Ner/m Conepxanue Kom- | Jlara JlaTa
BO iaHupyemas | (hakTudeckas
4acoB
PanmoHabHbIE BBIPAKEHHUS 8

1-2 [IpeoOpazoBanue paroHaIbHBIX 2 05.09.25.
BBIPAKECHUH. 12.09.25.

3-4 CrnosxeHue ¥ BBIYUTaHUE PallMOHAIbHBIX 2 19.09. 25.
npooeit 26.09. 25.

5-6 YMHOXEHUE U JCIICHHE PalliOHATBHBIX 2 03.10. 25.
npobeit 10.10.25.

7-8 [IpeoOpazoBanue paroHaIbHBIX 2 17.10.25.
BBIPQKEHUI C MpUMEHEHuEM (popmy 24.10.25.
COKPAIIEHHOT'O YMHOKEHHUSI.

KBaapaTHblie KOpHHI 4

9-10 CgoiicTBa apr(PMETHIECKOTO KBAIPATHOTO 2 07.11.25.
KODHSI. 14.11.25.

11-12 ToxmecTBeHHBIC TPEOOPA30BAHMS 2 21.11. 25
BBIpa)KEHUH, cofepxKalie apupmMeTnieckue 28.11. 25
KBaJJpaTHBIC KOPHH
KBajgpaTHble ypaBHeHUs 6

13-14 dopmyIia KOpHEH KBaIpaTHOTO ypaBHEHUA. | 2 05.12. 25.

12.12.25.

15-16 Teopema Buera, ee npuMeHeHue npu 2 19.12.25.
pelieHnr KBaJAPATHBIX YPaBHECHUM. 26.12.25.

17-18 Henounnble kBagpaTHBIE ypaBHEHUS. 2 16.01.26.
Pemenure 3amayu ¢ mMOMOIIBIO KBaIpaTHBIX 23.01.26.
YpaBHEHUM.

Ilnomaam reomerpuyeckux puryp. 7
Teopema Iludgaropa.

19-20 Teopema [Tudaropa, ee npuMeHEHUE TIPH 2 30.01.26.
peluieHuu 3a1ay. 06.02.26.

21-23 [Tnomaau reoMmeTpudecKkux GUryp. 3 13.02.26.
Peuienue 3amau. 20.02.26.

27.02.26.




24-25 [IponoprinoHanbHBIC OTPE3KH B 2 06.03.26.
IPSIMOYTOJIBHOM TPEYTOJIbHUKE. 13.03.26.
YpaBHeHHs] M CHCTEMbI YPABHEHUIA. 6

26-27 Pemenne npoOHBIX pallOHATBHBIX 2 27.03.26.
ypaBHEHUU 10.04.26.

28-29 Pemenue 3a1a4 ¢ TOMOIIBIO APOOHBIX 2 17.04.26.
panoHaIbHBIX YPaBHEHUN 24.04.26.

30-31 Anrebpanyeckuii cocod pemeHus Cuctem | 2 08.05.26.
ypaBHEHUH. 08.05.26.
HepaBeHcTBa. 3

32 UuncoBble TPOMEKYTKH 1 15.05.26.

33-34 Pemenve HepaBeHCTB ¢ OHOM MEpEeMEHHON | 2 22.05.26.

22.05.26.

[IpoBepsieMbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHON

00pasoBaTenbHON MPOrpamMMBbI § Kitacca

Kon [IpoBepsiembie peAMETHBIE PE3YIbTATHl OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO 00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 001IIero 00pa3oBaHUs
pe3ynbTara
1 Uwucna v BEIYUCICHUS
Hcnonb30BaTh HauanbHBIE MPEACTABICHUS O MHOXKECTBE JICHCTBUTEIHHBIX
1.1 yuceNn JUIA CpPaBHCHMS, OKPYIJICHUS W BBIUUCICHUN, H300paxaTh
JEHCTBUTEIILHBIE YHACIIA TOUKAMU Ha KOOPJAUHATHOMN IPSIMOU
[TpumensITh MOHATHE apU(PMETUYECKOTO KBAIPATHOTO KOPHS, HAXOIUThH
19 KBaJlpaTHblE KOPHH, HCHOJB3YS TPHU HEOOXOIUMOCTH KaJIbKYISTOD,
' BBHITIONHATh TPe0oOpa3oBaHUsl BBIPAKEHUU, COJEp)KAIIMX KBaJpaTHHIE
KOpPHH, UCIIOJIb3YSl CBOMCTBA KOPHEH
13 Hcnonb30BaTh 3amMCH OONBIINX U MaJIbIX YHCEI C MOMOIIBIO IECATUYHBIX
' npobeii u creneneii yncna 10
2 AnreOpanueckre BhIpaXeHUS
[IpuMeHsSITh TMOHSATHE CTENEeHW C IEJBIM TI0Ka3aTelieM, BBIMOTHSITH
2.1 npeoOpa3oBaHus  BBIPAKEHUH, COACP)KAIIUX  CTEIEHH C  IEJIBIM
MOKa3areieM
BEITIONHATE TOXKIECTBEHHBIE TPEOOPA30BAHUS PAITUOHATLHBIX BBIPAXKCHHIA
2.2 Ha OCHOBE MpaBWJ JCWCTBHI HAJ MHOTOWICHAMH U alreOpandyecKuMHU
IpoOsIMH
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUJIECH HA MHOXKHUTENIN
24 [IpumensTh MpeoOpa3oBaHus BBIPAKEHUM AJIS PEIICHUs PA3IMYHBIX 3a/1a4
' 13 MaTeMaTUKH, CMEKHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKU
3 VYpaBHEHHS 1 HEPABCHCTBA




3.1

Pemrate nuHeiHbIe, KBaApaTHBIE YPABHEHUS U PallMOHAIbHBIE YPAaBHEHUS,
CBOJAIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUN C IBYMS IEPEMEHHBIMU

3.2

[IpoBoauTH HMpOCTEUIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH,
B TOM 4YHCI€ C TPUMEHEHHEM TIpapUuecKuxX IpeICTaBICHUH
(ycTaHaBIMBaTh, UMEET JIM YPAaBHEHUE UJIM CUCTEMA YPAaBHEHUN PELICHMUS,
€CIIM UMEET, TO CKOJIBKO, U IIpoyee)

3.3

[TepexoauTh OT croBecHO (HOPMYIUPOBKH 3aJa4M K €€ ajareOpandeckoit
MOZICJIA C NIOMOIIBIO COCTaBJICHUs YPABHEHUS WM CUCTEMBbl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/a4yd IOJY4YE€HHBII
pe3yspTar

3.4

[IpuMeHATH CBOKCTBA YHUCIOBBIX HEPABEHCTB IJIsi CPAaBHEHUS, OLICHKH,
pelaTh JIMHEHHBIE HEPABEHCTBA C OJAHOM IMEPEMEHHOM M HUX CHCTEMBI,
naBaTh rpaUuecKylo WILIIOCTPALUIO MHOXKECTBAa PEUICHUI HEpaBeHCTBA,
CHUCTEMBbI HEPABEHCTB

OyHKIUU

4.1

ITonuMaTth U UCIOIB30BAaTh q)YHKI_II/IOHa.HBHBIG IIOHATHUA U A3BIK (TepMI/IHBI,
CUMBOJIMYECKHE O0003HAYCHMsI), OMpPENesATh 3HA4YeHHEe (YHKIUU TI0
3HA4YEHHUIO apTryMEHTa, ONPEIeNIATh CBOMCTBA (DYHKIUH 110 ee Tpaduky

4.2

k

CtpouTth rpaduku 3JIeMEHTapHBIX QYHKIIUN BUAA: Y = ;, y= X, y= X, y
= |x|, omuchIBaTH CBOWCTBA YUCIOBON (DYHKIIMHU TIO €€ TpaduKy

BeposTHOCTB 1 cTatucTHKa

5.1

N3Bnekats u mpeoOpa3oBbIBaTh MH(OPMANHNIO, NMPEICTABICHHYIO B BHIEC
TabNMuI, JuarpamMM, rpaukoB, MPEACTaBIATH JAHHBIE B BHUAEC TaOMII,
nuarpaMm, rpaukoB

5.2

OnwuceIBaTh JaHHBIE C MIOMOIIBIO CTATUCTHUYECKUX IMOKA3aTeINeH: CPeTHUX
3HaUEHUH W Mep pacceuBaHus (pa3max, ITUCTIEPCUST U CTaHIAPTHOE
OTKJIOHCHHE)

5.3

HaxoauTh 4acTOTEI YMCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHI, B TOM YMCIIE
0 pe3yNibTaTaM U3MEPEHH U HAOIIOIeHUI

5.4

HaxomuTe BEpOATHOCTM CIy4YaWHBIX COOBITMH B  ONBITaX, 3Had
BEPOSITHOCTH 3JIEMEHTApHBIX COOBITMH, B TOM YHCJIE€ B OMNBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

5.5

Hcnonb3oBath rpaduyeckue MOJEIH: JEPEBO CIIYIallHOTO SKCIEPUMEHTA,
JIyarpaMMbl Dilepa, 4uciioBas mpsiMast

5.6

OHepI/IpOBaTB HOHATUAMU: MHOXECTBO, ITIOJMHOXCCTBO, BbIIIOJIHATH
Orcpanru Hall MHOKCCTBAMMU! 06’[:6,Z[I/IH€HI/IG, NnepeCcCYCHUC, JOIMOJIHCHUC,
NEPCUHUCIIATH 3JICMCHTBI MHOXKCECTB, IPUMCHSTH CBOMCTBA MHOKECTB

5.7

Hcnonp3oBarh rpaduyeckoe MpeicTaBICHUE MHOKECTB U CBSI3E€H MEXIY
HUMH JUIsl ONMCAHUS MPOLIECCOB U SIBICHUW, B TOM YHCIJIE MPHU PELICHUU




3a/1a4 U3 IPYrux yueOHBIX MPEIMETOB U KypCOB

['eomeTrpus

6.1

Pacno3naBath OCHOBHEIC BUbl UYCTBIPEXYI'OJbHHUKOB, HX J3JICMCHTHI,
II0JIb30BAaThCS MX CBOMCTBAMH Ipu pCHICHUU I'COMCTPUICCKUX 3a1a1

6.2

[TpuMeHsTH CBOMCTBA TOUKH TIEPECCUCHHS MEIMaH TPEYroJbHUKa (IIEHTpa
Macc) B peIIeHUH 3aa4

6.3

Brnagers mnoHATHEM CpeqHEH JIMHMM TPEYrOJbHMKAa W Tpalenuu,
IPUMEHATh HX CBOMCTBA IIPYM PEIIEHUH TI'E€OMETPUYECKHX 3a4ad.
ITons3oBarbest Teopemoit Paneca U TEOPEMOH O MPOMOPLUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIICHUS MPAKTUYECKUX 3a]a4

6.4

[IpumensaT  mpu3HakKu  NOAO00US  TPEYroJIbHUKOB B PELICHUU
F€OMETPUUYECKHX 3a/1a4

6.5

[Tons3oBatbess Teopemoil [lmdaropa ans pemeHuss reoMeTpPUYECKHX H
IIPAKTUYECKUX 3a1ad. CTPOUTH MATEMAaTUYECKYIO MOJIEb B IIPAKTHYECKUX
3a/1a4ax, CaMOCTOSATEIbHO AEJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOLIUE
JUIAHBI

6.6

Bnagerp mnoHsATUSIMH CUHYca, KOCHMHYCa W TaHT€HCa OCTpOro yria
MPSIMOYTOJIBHOTO TpeyroyibHUKa. [107ab30BaThCSl ATUMU MOHSTUSIMU IS
pelIeHNs MPaKTUYECKHUX 3a]1a4

6.7

Beruucnsate  (paznuyHbIMH - crioco0aMu) TUIOMIAAL TPEYroJbHUKA U
IUIOIIAM  MHOTOYTOJNIbHBIX  (uryp (mone3ysich, TrA€ HEO00XOIMMO,
KaJbKyJAATOpOM). [IpUMEHSTH TOJTy4YeHHBIE YMEHHS B TPAKTHYECKUX
3aavax

6.8

Biagers NMOHATHUSAMM BIMCAaHHOTO M LICHTPAJIBHOIO YIjla, UCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yIUIaX, yriax MeXI1y XOpJaMHy (CEeKYLUMH) U yrie
MEXy KacaTeJIbHOU U XOPIOH IIPU PELICHUU T€OMETPUYECKUX 3a1a4

6.9

BnageTs MOHATHEM ONMHUCAHHOTO YETBIPEX YT OJIbHUKA, IPUMEHATH CBOMCTBA
OIMCAHHOTI'0 YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a1a4

6.10

HpI/IMeH}ITB MOJIYYCHHBIC 3HAHUA Ha MMPAKTHUKE - CTPOUTH MATCMATHYCCKUC
MOJIENIA JUTsl 33724 pPEaNbHOW >KU3HH M TPOBOJUTH COOTBETCTBYIOIIHE
BBIUUCIICHUS C IIPUMCHCHUCM HO,Z[O6I/I$I U TPUTOHOMCETpPUHA (HOJ’IB3y§ICB, rac
HE00XO0IMMO, KATBKYIISITOPOM)

Tabmuma 11.7

[TpoBepsiembie 371eMEHTHI coaepkanusi (8 Kiacc)

Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

Yucna 1 BEIUUCIIEHUS

11

KBagpatublii kopeHb u3 uwncna. [lonarne o0 uWppanMoOHAIBHOM YHUCIE.
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JlecsiTuuHble MPUOIMKEHNS HPPALMOHAIBHBIX YHCET

CpoiicTBa apu(METHUYECKUX KBAJPATHBIX KOPHEW W WX NPUMEHEHHE K

1.2 peoOpa3oBaHUIO YHCIOBBIX BBIPAKECHUH U BBIYHCICHHUAM. JleWCTBUTEIbHBIE
qucna
1.3 CreneHb € 1enbIM MoKa3aTesieM U e cBoiicTBa. CTaHaapTHas 3alKiCh YUcia
2 AnrebpanyuecKue BHIPAKCHHS
2.1 KBagpaTHblil TpexuiieH, pa3inokeHue KBaJIPaTHOTO TPEXUICHA Ha MHOKUTEIU
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO ajredpandeckoit npoou
2.3 Crnosxenue, BRIYUTaHUE, YMHOXKECHHUE, IeTICHUE anreOpandeckux apooeit
2.4 ParmonanbHblie BRIpakeHUs U UX IpeoOpa3oBaHue
3 VYpaBHEHHS U HEpAaBEHCTBA
31 Ksagparnoe ypaBHenwme, (popmyiia KOpHEH KBaapaTHOTO ypaBHEHHs. Teopema
' Buera
3.2 Pemenue ypaBHeHM#, CBOIAIINUXCS K TUHEUHBIM U KBaJPATHBIM
3.3 [Tpocreiinme ApoOHO-pallMOHATIbHbBIE YPAaBHEHHS
I'paduueckass mHTEpHpeTalyss ypaBHEHUH C JIBYMs IMEPEMEHHBIMH M CHCTEM
3.4 JIMHEMHBIX YpPaBHEHUU C JBYMs TepeMEeHHbIMU. [Ipumepbl pemeHus cucrem
HEJTMHEWHBIX YPaBHEHUH C IByMS TIEpEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 3324 anredpandecKuM crocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeliHble HEPABEHCTBA C OJTHON TTEPEMEHHOM
3.10 | Cucrtembl TUHEWHBIX HEPABEHCTB C OJTHOM MEPEeMEHHOM
4 OyHKIIUA
a1 [Tonstue pynkmuu. OOMacTh ONPEACIICHUs] 1 MHOXKECTBO 3HAYCHUH ()YHKIIHH.
' CriocoOb1 3a1anust PyHKIUI
4.2 I'padux ¢pynkuuu. UreHue cBOMCTB GyHKIMHU TO ee TpaduKy
4.3 [Tpumeps! rpadukoB PyHKITNN, OTPAXKAIOMIUX PEeATbHBIE TTPOIIECCHI
44 OyHKIMM, OMNMCHIBAIOIIME TMPSAMYI0O M OOpaTHYI0 MpPONOPLUOHATIbHBIE
' 3aBUCUMOCTH, UX IrpaduKu
w2 — 3
4.5 OyHKIIMU Yy =X, Y = X
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4.6 Oyukuun Y = Jx Y =X
4.7 I'padpuaeckoe perneHue ypaBHEHHH U CUCTEM YpaBHCHHMA
5 BeposiTHOCTB M cTaTHCTHKA
51 [IpencrarneHne TaHHBIX B BUJIE TAOJINII, TUArpaMm, rpad)uKoB
59 MHoOXecTBO, 3J€MEHT MHOXECTBa, MNOJAMHOXkecTBo. Omepanuu  Haj
' MHOXECTBaMU: 00bEJMHEHUE, IEPECEUCHUE, TOTIOJIHEHHE
53 CpolicTBa omepauuii HaJ MHOMKECTBAMHU: MEPEMECTUTEIBHOE, COYETATEIbHOE,
' pacnpeenuTenbHoe, BKIIOUCHHS
54 Hcnonb3oBanue rpaduyueckoro IMpeacTaBICHUS MHOKECTB [UIsl OMHCAHUA
' pEaJIbHBIX MTPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4.
55 W3mepenue paccenBaHusl AaHHBIX. Jlucriepcuss U CTaHAAPTHOE OTKIOHEHHE
' YUCJIOBBIX HAOOPOB. /lnarpamma paccenBaHus
OneMeHTapHble  cOObITHA ~ ciydaiiHoro  ombita.  ChyvaiiHble — COOBITHS.
56 BepositHoct  coObiTuii. OmbBITEI ¢ PAaBHOBO3MOXKHBIMH — DJIEMEHTAPHBIMU
' coobiTusiMu.  Criywaiineiid  BeIOOp. CBSI3p  MEXAY MallOBEPOATHBIMU U
MPAKTUYECKH IOCTOBEPHBIMU COOBITUSMU B MIPHUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBolicTBa J€pEBbEB: €AUHCTBEHHOCTh MYTH, CYIIECTBOBAaHUE BHUCSYEH
5.7 BEPLIMHBI, CBS3b MEXIY YHCIOM BepUIMH M yuciaoM pebep. IlpaBuio
yMHOKeHUs. Penienue 3a7a4d ¢ moMoIbo rpagos
[IporuBomnonoxxueie  coObiTHsA.  [uarpamma  Oiinepa. OObeauHeHHE U
5.8 nepeceueHue coObiTHil. HecoBmecTHple coObiTusa. Dopmyrna  CIIOKEHUS
BEPOATHOCTEM
5.9 YcnoBHas BeposiTHOCTh. [IpaBuiio ymHoxenus. HezaBucrumpie coObITHS
[IpencraBnenue skcriepuMeHTa B BUE JepeBa. PemieHue 3agau Ha HaxOXKICHHE
5.10 |BeposTHOCTEH € TMOMOUIbIO JepeBa CIIy4allHOTO OSKCIIEPHUMEHTA, JUarpamm
Ditnepa
6 I'eomerpus
6.1 UYerslpexyroabHuku. [lapamnenorpamm, ero npu3sHaku U CBOMCTBA
6.2 [TpsMoyronbHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOHWCTBA
6.3 Tpaneuus, paBHOOOKas Tpameuus, €e CBOMCTBa M MpuU3HAaKH. [IpsMoyronpHas
' Tpanenus
6.4 Meron ynBoenuss meauanbl. lleHTpanbHas cumMmerpus. Teopema @aneca u
' TEeOpeMa O MPONOPLHUOHAIBHBIX OTPE3KaxX
6.5 Cpennue TUHUM TPEyrojbHUKa U Tpaneuuu. LleHTp macc TpeyroapHuka
6.6 [Tomobue TpeyronbHUKOB, Kodpdumuent momodbus. I[IpusHaku mnomOOUS

TpeyrojabHUKOB. [I[puMeHeHne nogo0us npu pereHny NpakTHIeCcKuX 3a1a4d
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6.7

dopmyIbl A1 TIOUIAAN TPEYTOJIbHUKA, Mapaienorpamma, pom0Oa u Tpanenuu

CroiicTBa muiomaaei reomerpudeckux Guryp. OTHOIIEHHE TII0MAeH TOT00HBIX

6.8
buryp
6.9 Beluucnenue miomanei TPEYroJbHUKOB M MHOIOYTOJIBHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Ilucdaropa. I[Ipumenenue Tteopemsl Iludaropa mpu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyc, KOCHHYC, TaHI'€HC OCTPOro yrja MpsMOYTOJbHOTO TpPEYroJbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpPHUTOHOMETpPHUYECKUE (YHKIHH
yrioB B 30°, 45° u 60°
6.12 Brniucannbie ¥ LEHTpAJIbHBIE YTJIBI, YTOJI MEXKIY KacaTeJIbHOM UM XOPAOW. YTJIbI
' MEXy XOpJIaMH U CEKYLTUMHU
6.13 |BnucaHHbIE U OTUCAHHBIC YETHIPEXYTOIbHUKU
6.14 B3auMHoe pacrnosnoxeHue IBYX okpyxHocTed. Kacanue okpyxnocreir. O0mue
' KacaTeJbHbIE K IBYM OKPYKHOCTSIM
[Tposepsiembie Ha OI'D o MaTeMaTHke TpeOOBaHUS
K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl
OCHOBHOTO 00I1IeT0 00pa3oBaHMs
Kon [TpoBepsieMble TpeOOBaHUS K IPEIMETHBIM pE3yabTaTaM OCBOCHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTEILHON MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHMs
TpeOoBaHUS Ha ocHoBe PI'OC
1 YMeHue onepupoBaTh NOHATUSMU: MHOYKECTBO, IOAMHOXECTBO, OIEpaLlui

Ha/Jl MHOXECTBaMH; yYMEHHE ONEpUPOBaTb MOHATUSAMU: Ipad, CBA3HBIN
rpad, AepeBO, IHKI, MPUMEHATh HMX IpPH pEIIeHUH 33434, yMEHHE
UCMOJIb30BaTh IpaUuyecKoe NPEACTABICHUE MHOMKECTB JJs ONUCAHMS
peanbHBIX MPOLECCOB U SIBICHUH, IPU PELICHUHU 3aa4 U3 APYTUX y4eOHBIX

MPEAMETOB

2 YMeHue omnepupoBaTh IMOHATHUAMM: ONpPENEICHUE, aKCHOMa, TEOopeMa,
J0Ka3aTeNbCTBO;  YMEHME  paclo3HaBaTb  HMCTHHHBIE M JIO)KHBIE
BBICKA3bIBAHUSA, MPUBOAUTH TNPUMEPBl U KOHTPHPUMEPBI, CTPOUTh
BBICKA3bIBAaHUS U OTPUIIAHUS BBICKAa3bIBAHUMN

3 YMeHue onepupoBaTh IOHATUSMHU: HATYpPaJbHOE YHUCIO, IPOCTOE H

COCTaBHOE YHCJIO, JISTUMOCTh HAaTYPAJIbHBIX YHCEN, IPU3HAKU JICTUMOCTH,
1[eJI0€ YMCII0, MOJYJh YHCIa, OOBIKHOBEHHAs! IPO0b U NECATUYHAS JPOOb,
CTaHJAPTHBIA BHJ YMCIIA, PAIIMOHAILHOE YHCIIO, UPPAIMOHATBLHOE YHCIIO,
apu(METHYECKUI KBaJpaTHBI KOPEHb; YMEHHUE BBINOJHATH JEHCTBUA C
YUCJIaMH, CPAaBHHMBATh W YIOPSAJOYMBATH YMCIIA, TIPEACTABIATh YMCIa Ha
KOOPJIMHATHOW MPSMOM, OKPYIJISITh YHCA; YMEHHE JAeNaTh MPUKUAKY U
OIICHKY pe3yJIbTaTa BEIYUCICHHUI
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VYMeHue onepupoBaTh HOHSATHAMH: CTEHNEHb C LENbIM ITOKa3aTeleM,
apu(METHYECKUI KBaJIpaTHBIH KOpPEHb, MHOTOYJICH, airedpanveckas
Ipo0b, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATYypalbHOW CTENEHH OOJIbIIe
€IMHUIIB; YMEHHE BBINOIHATH PacdyeTsl Mo (opmynam, mpeodpa3zoBaHus
[EeNBIX, APOOHO-PALMOHATIBHBIX BBIPAKECHUH W BBIPAKEHUH C KOPHSIMH,
pasiokeHue MHOTOWJICHa Ha MHOKUTEINU, B TOM YHUCIIE C UCTIOIb30BAHUEM
(dbopMy pa3HOCTH KBaJPaTOB U KBAJpaTa CyMMBI U Pa3HOCTH

YMeHHne onepupoBaTh MOHATHSAMHU: YHCIOBOE PAaBEHCTBO, YpPaBHEHHE C
OJIHOM NEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE pellaTh JHMHEWHble W KBaJpaTHbIE YpaBHEHHS, JIpOOHO-
palMoHaJIbHbBIE YpPAaBHEHMS C OJHOM IIEPEMEHHOH, CHUCTEMBI JIBYX
JIMHEMHBIX ypaBHEHWM, JIMHEHHBbIE HEPAaBEHCTBA M HUX CHCTEMBI,
KBaJpaTHbIC U APOOHO-PAIIMOHATbHBIE HEPABEHCTBA C OJHON NEPEMEHHOI,
B TOM 4YMCJIE€ NIPU PELICHUH 3a/1a4 U3 APYIUX MPEIMETOB U MPAKTUYECKUX
3a/1a4; YMEHHE HCIO0JIb30BAaTh KOOPAMHATHYIO NMPSAMYI0 M KOOPAMHATHYIO
IJIOCKOCTH JJIs1 N300pakeHUs pellieHni ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne omepupoBaTh MOHATUSAMH: GYHKIOMS, Tpapuk (QyHKIUH, HYIU
(GYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, MPOMEXYTKH BO3pPACTAHWSI,
yObIBaHUsI, HauOONbIIEC W HAaWMEHbBINEE 3HAYCHHS (DYHKIMH; yMEHUE
OTEPUPOBATh TOHATUSMU: TMpsAMasi MPOMOPIHOHATBHOCT, JIHMHEHHAS
byHKIMsA, KBagpaTU4Has QYHKIOHUS, OOpaTHas MPOMOPIHOHAIBLHOCTD,
napabosna, runepoosia; yMeHue CTpouTh rpaduku GpyHKIUH, HCIIOIB30BaTh
rpaduKy Ui ONpEIeNICHHUs] CBOWCTB MPOIIECCOB W 3aBUCUMOCTEH, LIS
pelieHus 3aga4 W3 JPYTUX Y4eOHBIX TPEIMETOB W pealbHOU KHU3HHU;
YMEHHUE BBIpaXKaTh (hopMysiaMH 3aBUCUMOCTH MEKIY BETMIHMHAMHU

Ymenue OTIepUPOBAThH MOHSTHSIMHU: MOCJIEZI0BATEIbHOCTb,
apudmeTnyeckas U reoMeTpudecKas MPOTrPecCHH; YMEHHE HCIIOJIb30BaTh
CBOMCTBA MOCJIEIOBATEILHOCTEHN, (OPMYIIBI CYMMBI M OOIIETO YjeHa MpH
pelIeHNH 3a/a4y, B TOM YHCIE 337ad U3 APYruX y4yeOHBIX MPEIMETOB U
peanbHOU KU3HU

YMeHue pemnarh 3aa4d Pa3HbIX TUIOB (B TOM YHUCIE HA MPOIEHTHI, JOIU
Y 4acTH, IBH)KEHUE, paboTy, LIEHYy TOBapOB U CTOUMOCTH MOKYIIOK U YCIIYT,
HAJIOTH, 3aJauyd M3 00JacTH yNpaBleHUS JHYHBIMH H CEMEHHBIMH
(¢buHaHCaMM); YMEHHUE COCTABIIATH BBIPAXKECHUSI, YpaBHEHUsI, HEPAaBEHCTBA U
CHUCTEMBbI 1O YCJOBHUIO 3aJauM, HCCIIEIOBAaTh IOJIYYEHHOE pEIICHHE U
OILICHUBATH MPABAONOI0OHOCTH MOTYYCHHBIX PE3YIbTATOB

YMeHne onepupoBaTh MOHATUSAME: (UTYpa, TOUKA, OTPE3OK, MpsiMast, JTyd,
JIOMaHasi, YroJ, MHOTOYIOJbHHMK, TPEYrOJbHUK, pPaBHOOEAPEHHBIN U
PaBHOCTOPOHHHI TPEYTOJILHUKH, MPSMOYTOJILHBINA TPEYTOJbHHUK, MEIHaHa,
OuccekTpuca 51 BBICOTA TPEyroJjIbHUKA, YETBIPEX YT OJIbHUK,
napajiesiorpaMM, — poM0O,  TPSIMOYTOJBHHMK,  KBajpaT,  Tpamelws;
OKPYXHOCTb, KpPYT, KacaTeibHas; 3HAKOMCTBO C TIIPOCTPaHCTBEHHBIMH
durypamu; yMeHHE pemiaTh 3agadd, B TOM YHCJIE W3 TIOBCEIHEBHOM
JKM3HH, Ha HAXOXKIACHUC TICOMCTPUYCCKUX BCIWYUH C IMMPUMCHCHUCM
M3y4YEHHBIX CBOUCTB QUTYD U (PaKTOB
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YMeHue onepupoBaTh IMOHATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
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TPEYrOJbHUKOB; MapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX, YrOJ
MEXIY TPSIMBIMHU, TEPHECHANKYSAP, HAKIOHHAS, MPOCKIHS, I0A00ue
¢buryp, monoOHbIE TPEYroJbHUKH, CUMMETPUS OTHOCHUTENIHbHO TOYKH H
IpsMOi; yMEHHE pacro3HaBaTh pABEHCTBO, CHUMMETPHUIO M Mojo0ue
¢buryp, napamieabHOCTh U NEPHEHANKYISIPHOCTh MPSMBIX B OKPYKaIOILIEM
MUpe

11

YMeHue ornepupoBaTh MOHATUSMU: JJIMHA, PACCTOSIHUE, YroJl (BeITW4YuHa
yrJia, CHHYC M KOCHHYC YTJIa TPEyTroIbHUKA), TJI0MAh; YMEHUE OIICHUBATh
pa3Mepsl TPEeIMETOB U OOBEKTOB B OKPYXKAIOUIEeM MHpPE; YMEHUE
MPUMEHATHh (OPMYJIBI MEpUMETpa M IUIOIIAId MHOTOYTOJIbHUKOB, JJTUHBI
OKPY>KHOCTH u TIOIIA AN Kpyra, o0beMa  TPSIMOYTOJIBHOTO
napasuiesienuIena; yYMEHHE MIPUMEHSTh MIPU3HAKHU paBeHCTBa
TPEYTrOJIbHUKOB, TEOPEMY O CYMME VYIJIOB TPEYrOJIbHUKA, TEOpEMY
[Tudaropa, TpuroHoMeTpUUECKUE COOTHOIICHUS JIi BBIYUCICHUS JIJTUH,
pacCTOSAHUH, TIJIOIIAAEH

12

YMmenue u3zo0pakaThb IMiockue (GuUrypel M HUX ~ KOMOHMHALUW,
NPOCTPAaHCTBEHHbIE (UTYpBl OT PYKH, C TIOMOIIBIO YEPTEXKHBIX
MHCTPYMEHTOB M DJIGKTPOHHBIX  CPEJACTB IO TEKCTOBOMY WM
CHMBOJIBHOMY OIFICAaHHIO

13

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYrOJbHAs CHUCTEMa KOOpMHAT;
KOOpJAMHATBl TOUKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpA HA
YHCIIO0, CKAJIpPHOE IMPOU3BEJACHHE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBI M KOOPIUHATHI JIJISl IPEACTABIICHUS TaHHBIX M PEIICHUS 3a/1a4, B
TOM YHUCIIE U3 IPYTUX y4eOHBIX MPEAMETOB U peaibHON KU3HU
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yMeHI/Ie OHGpI/IpOBaTI: IIOHATUAMUN . CTOJ'I6I/IKOBBIG n prrOBbIe ,Z[I/IaI‘paMMBI,
TaOMUIBI, cpeaHee apudMeTndeckoe, MeauaHa, HauOoJblIee U
HAaMMCHBIICC 3HAYCHUAI, pa3Max YHUCJIO0BOI'O Ha60pa; yMeHI/Ie HU3BJICKATD,
WHTEPIPETUPOBATH U MPeoOPa30BBIBATE HH(DOPMAIIHIO, TPEICTABICHHYIO B
Ta0JIMIIaX U Ha JUarpamMmax, OTPa)Kalollyl0 CBOWCTBA M XapaKTEPUCTHKHU
peaIbHBIX TPOIIECCOB W SBJICHHWM; YMEHHE pacro3HaBaTh H3MCHYHBBHIC
BCJIIMYMHEI B Opr)KaIOH_[eM MI/Ipe
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YMeHue onepupoBaTh IOHATUSMHU: CIIyYalHbIM ONBIT  (CilydaliHBIN
AKCIICPUMEHT),  DJIEMEHTapHOE  COOBITHE  (DJIEMEHTapHBIA  HCXOJ)
CIIy4aifHOTO OIBITa, ClydyaifHOe COOBITHE, BEPOSTHOCTh COOBITHS;, YMEHHE
HaxOJUTh  BEPOSTHOCTU  CIy4allHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOXKHBIMH AJIEMEHTAPHBIMH COOBITHSIMU; YMEHHE pelaTh 3a1a4u
METOZOM OpPraHM30BaHHOIO Iepedopa M C UCIOIb30BAHUEM IIPaBUIIA
YMHOXXEHUS; YMEHHE OLIGHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH U
ABJICHUH, IIOHUMAaTh POJIb NMPAKTUYECKU TOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKpYXarollleM MHpE U B >KM3HH; 3HAKOMCTBO C TOHSTHEM
HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHMCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHMSIX

16

YMeHue BrIOUpaTh MOAXOIAIINN U3YYEHHBIH METOJ JUIsl peIeHHs 3a1auH,
IIPUBOJIUTH NPUMEPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B NPUPOIE H
KU3HM, PACIIO3HABATh IIPOSBJICHUE 3aKOHOB MATEMAaTUKU B MCKYCCTBE,
OIIMCHIBATh OTACIBHBIC BBINAIOIINAECS PE3YyJIbTaThl, IOIYYCHHBIE B XOXE
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pa3BUTHA MaTEMAaTHKU KaK HayKH, IPUBOJUTH IPUMEPBI MATEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU

[lepeuenb a11eMeHTOB coepxkaHus, IpoBepsieMbix Ha OI'D
110 MaTeMaTHKe

Kon [IpoBepsieMbIil AIEMEHT COJEPHKAHUS
1 Yucnia v BBIYUCIEHUS
1.1 Harypanbable u nensie yucna. [[pu3Haku 1eTMMOCTH TIeNIbIX YHCeT
1.2 OOBIKHOBEHHBIE U JAECATHUHBIEC APOOH, IPOLIEHTHI, OECKOHEYHBIE TTEPHUOIMUECKUE
npodu
1.3 PanmonaneHbie uncna. ApudMeTHndecKre oneparyy ¢ paioHaTbHBIMI YUCIIAMH
14 JleiictBuTenbHble Yucia. ApupMETHYECKHE ONEpalui C JeHCTBUTEIbHBIMU
qHCIIaMU
1.5 [TpubnukeHHbIE BBIYUCIICHUS, TPAaBUJIA OKPYTJICHUS, TNPUKHUIKA U OILEHKA
pe3ynbTaTa BRIYUCICHUN
2 AnreOpandeckue BoIpaKEHUS
2.1 bykBeHHbIE BbIpa)KEHHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )
2.2 Crenenp c uenpiM TnokaszareneM. CTeneHb € palMOHAIBHBIM I1OKa3aTeseM.
CBoiicTBa CTENEHU
2.3 MHorousneHsl
24 Anrebpandeckas 1po0b
2.5 Apudmernueckuit KOpEHb HaTypaJbHON CTEIEHU. JeiicTBus c
apu(pMeTHIECKUMU KOPHSIMH HATypaTbHON CTCTICHH
3 VYpaBHEHUs U HEpAaBEHCTBA
3.1 lensie w npoOHO-parmoHaNbHBIE ypaBHEHHS. CHCTEMBI W COBOKYIHOCTH
YpaBHEHUU
3.2 Llenbie u apoOHO-palMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenue TekcTOBBIX 3a1a4
4 YucnoBble OCIE10BATEIBHOCTH
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4.1

IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEH

4.2 Apudmerndeckass © TeoMmeTrpuueckas mnporpeccuu. Ddopmyna  CIOKHBIX
MIPOIICHTOB
S) OyHKIMH
5.1. OyHKIMA, cnocoObl  3amaHus  ¢GyHKiuu. [papuk  dyakoun. ObmacTh
oIpeJieNIeHUs] 1 MHOXKeCTBO 3HaueHui ¢yHkimu. Hymu ¢ynkmuun. [IpomexyTku
3HAKOMOCTOSHCTBA. [IpOMEXyTKHM MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl H
MUHUMYMBl (QyHKIMHA. Haunbombinee u HauMeHbllee 3HaueHHE (YHKIMHM Ha
MIPOMEXKYTKE
6 KoopauHatsl Ha psiMO# ¥ TIJIOCKOCTH
6.1 Koopaunataas npsimast
6.2 JlexapTOBBI KOOPAMHATHI HA TIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GpUrypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyroiabHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKuX BEIUYHH
7.6 BekTops! Ha IIOCKOCTH
8 BeposITHOCTB U cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KomOunaropuka
8.4 MHuosecTBa
8.5 I'padmr

17



