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IHosicHUTEILHASA 3aIIUCKA

Pabouas mporpamma mo marematuke (6a30BOro ypoBHsI) Ha YpPOBHE OCHOBHOTO

ob1mero oOpa3zoBaHus» pa3paboTaHa B COOTBETCTBUHU C TPEOOBAHHUSIMU:

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 oOpazoBaHuu B
Poccuniickont @enepanunm»;

npukaza MunnpocBemenuss ot 31.05.2021 Ne 287 «O0 yTBepkKIeHHH
denepanbHOrO  TOCYJAapCTBEHHOTO  O0Opa30BaTENbHOTO  CTaHAapTa
OCHOBHOT'O 00IIIETO 00Pa30BaHUSY;

npukaza Munnpocsemienus oT 18.05.2023 Ne 370 «O6 yTBepkaeHUH
denepanbHOit  00pa3oBaTENbHON  MPOrpaMMbl  OCHOBHOTO  OOUIETO
00pa3oBaHUs;

npukaza Munnpocsemienuss ot 22.03.2021 Ne 115 «O6 yTtBepxkaeHUH
[Topsinka opraHu3anuu U OCYLIECTBIEHUS 00pa30BaTEIbHON AEATENBHOCTU
10 OCHOBHBIM 00111€00pa30BaTeIbHBIM ITpOrpaMMaM — 00pa30BaTEIbHbIM
IporpaMmMaM HadyaJlbHOTO OOIIEro, OCHOBHOT'O OOIIET0 U CPETHETO OOIErO
00pa3oBaHUs;

CIT 2.4.3648-20 «CaHUTapHO-IMIHIEMHOJIOTHYECKAE TpeOOBaHUSI K
OpraHM3alisIM BOCIIUTAHUS U O0YUYEHUs], OT/AbIXA U 03J0POBIICHUS JETEN U
MOJIOJEKHN», YTBEPKIEHHBIX IOCTAHOBJIEHUEM TJIABHOIO CAHUTAPHOIO
Bpada ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «I'urueHnyeckue HOpPMATHUBBI M TpeOOBaHUSA K
oOecrieueHnto 0Oe3omacHOCTH U (Wiau) OE3BpEeAHOCTH ISl YeJOBeKa
(akTOpOB Cpeapl OOUTAHUA», YTBEPKAECHHBIX MOCTAHOBIEHUEM TJIABHOTO
caHutapHoro Bpada ot 28.01.2021 Ne 2;

KOHIICTIIIUM Pa3BUTHS MaTEeMaTHYeCKOro ooOpas3oBanus B Poccuiickoit
denepanuu

y4e0HOTO IJIaHa OCHOBHOT'O 00I1Ier0 00pa30BaHUs;

dbenepanpHOl pabouell MporpaMMel o yueOHOMY npeameTy «MaTtemaTuka
(6a30BBIi YPOBEHB )».

Pabouas nporpamma OpUEHTUPOBAHA Ha 1[EJIEBbIE IPUOPUTETHI,

chopmyIupoBaHHbBIC B (penepanbHOoi pabodeit mporpaMMe BOCTIUTAHUS U B paboueit

MpOrpaMMe BOCITUTAHUS.

[IpenmMeToM mMaTeMaTWKu SBIASIOTCA (yHIAMEHTAIbHBIC CTPYKTYpHI HAIIIETO

MuUpa

- [POCTPAaHCTBEHHbIE (OPMBI U KOJIMYECTBEHHbIE OTHOLIEHUS (OT
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IIPOCTENIINX, YCBAaMBAEMBIX B HEMOCPEACTBEHHOM OIBITE, 10 JOCTAaTOYHO
CIIO)KHBIX, HEOOXOJUMBIX JJIsi Ppa3BUTHS HAYYHBIX W NPUKIATHBIX HIEH).
Maremarnueckue 3HaHHS OOECIIEUMBAIOT MMOHMMAHHUE MPUHIMIIOB YCTPOMICTBA U
WCIIOJIb30BAHUSI COBPEMEHHOM TEXHWMKH, BOCIPHUATHE U  HHTEPIPETALUIO
COLIMAJIBHOM, 3KOHOMHUYECKOM, MOJUTUYECKON HH(POPMALMH, JAOT BO3MOMXKHOCTb
BBITIOJIHATH PAacUeThl U COCTABIISATH AJITOPUTMBI, HAXOIUThH U MIPUMEHSTh (POPMYJIBI,
BJIAJETh MPAKTUYECKUMH NPHEMAaMH T€OMETPUUYECKUX M3MEPEHHI M MOCTPOEHUH,
YUTaTh MHGOPMAIUIO, MIPEICTABICHHYIO B BHJIE TaOJIMIl, [UarpaMM U TpaduKoB,
KUTb B YCIIOBHUAX HEONPEIEICHHOCTH W IIOHUMAaTb BEPOSITHOCTHBIM XapakTep
CITy4alHBIX COOBITHUM.

N3yuenne maTeMaTuku GopMUPYET y 00YUaIOMIUXCS MAaTEMAaTHICCKUN CTHIIb
MBIIIJICHUS, TPOSBISIIONIUNCA B ONPENCICHHBIX yMCTBEHHBIX  HaBBIKAX.
OOyuaromuecss OCBaMBaIOT TaAKUE MPUEMbI U METOABI MBIIUICHUS, KaK WHIYKITHAS U
JeTyKIusi, 0000IeHe U KOHKpETU3alus, aHaJIu3 W CUHTE3, KiIaccupuxauus u
cuctemMaTusanmsi, abcTtparmpoBaHne W aHajgorus. OOBEKTHI MaTEMaTHYCCKUX
YMO3aKJIIOUCHHM, TpaBWja WX KOHCTPYMPOBAHMS PACKPHIBAIOT MEXaHH3M
JIOTUYECKUX TIOCTPOSHUM, CIIOCOOCTBYIOT BBIPAOOTKE yMEHHS (HOpMYJIHUPOBATH,
000CHOBBIBaTh M JOKa3bIBaTh CYKJICHHS, TEM CaMbIM pa3BHUBAIOT JIOTHYECKOE
MBIIILIEHHE. Nzydyenue MaTEeMaTHUKH obecrnieynBaeT dbopmupoBaHUE
ATOPUTMHYCCKOW KOMIIOHCHTHI MBITTUICHHSI M BOCIIUTAHUE YMEHUM ICHCTBOBATH T10
3aJIaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATh M3BECTHHIE 1 KOHCTPYHPOBATH HOBEIE.
B mnpouecce peiieHus 3amad - OCHOBHOM Yy4eOHOW JEATEIBHOCTH Ha YypoKax
MaTeMaTHKH - Pa3BUBAIOTCS TBOpUYECKas U MPUKIIAIHASI CTOPOHBI MBIIIICHHS.

OOyueHue MaTtemMaTHKe JaeT BO3MOXKHOCTh pPa3BHBaTh y OOYYarOIIUXCS
TOYHYIO, PallMOHATBHYIO M WH(OpPMATUBHYIO pedyb, yMEHHE OTOMpaTh Hauboliee
MOIXO/ISIININE SI3bIKOBBIE, CHMBOJIMYECKHE, rpaduuecKre CPeICTBA I BhIPAKEHUS
CY)KIEHUI W HATJIATHOTO UX MPEICTaBICHUS.

[Ipu n3yyeHnn MaTeMaTUKH OCYIIECTBIISIETCS O0LIEe 3HAKOMCTBO C METOJIaMU
NO3HAHUSA JEHUCTBUTEIBHOCTH, TNPEACTABICHUSIMU O TpPEeIMETe U METOoJax
MaTeMaTHKH, UX OTJIMYMH OT METOJIOB APYTUX E€CTECTBEHHBIX M T'yMaHUTApHBIX
HayK, 00 OCOOCHHOCTSX MPUMEHEHHsS MaTEeMaTHKW MJisl PElIeHHs] Hay4HbIX U
INPUKIATHBIX 3a7a4.

[IpuopureTHbIMU TIEISIMU O0yUCHUSI MAaTEMAaTHKE B 5 - 9 Kitaccax SIBJISIIOTCS:

dbopMupoBaHUE IEHTPATBLHBIX MAaTEeMaTUYECKUX MOHSATUN (YHCIIO, BEIUYMHA,
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reoMeTpuueckas purypa, nepeMeHHas, BEpOSITHOCTh, (PYHKITHS ), 00€CTIeUnBAIOIITIX
NPEeMCTBEHHOCTh M TIEPCIEKTUBHOCTh  MAaTEMaTHUECKOro  00pa3oBaHUs
oOydJarommxcs;

noJiBeiecHre OOyYarouuxcsi Ha JAOCTYIMHOM [IJIi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaT€MaTUKA M OKPYXKAOUIEr0o MHUpPA, MOHUMAHUE MATEMATHUKH Kak
4acTU 00IIeH KyJIbTYphl YEJIOBEUECTBA;

pPa3BUTHE HMHTEJUIEKTYAJIbHBIX W TBOPYECKHX CIOCOOHOCTEHW oOydaromuxcs,
ITIO3HABATEIIbHOM  AKTUBHOCTH, HCCIECOBATEIbCKUX YMEHHM, KPUTHUYHOCTHU
MBIIUICHUS, UHTEpECa K U3YYCHUIO MAaTEMATUKH;

(opMupoBaHrne (QYHKIMOHAIBHON MAaTEMaTU4YECKOW TPaMOTHOCTHU: YMEHMs
pacmo3HaBaThb  HPOSIBJICHHS ~ MaTEMaTHUYECKUX  IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYALMSIX W MPU U3YUEHUU JIPYTUX
y4€OHBIX MPEAMETOB, TMPOSBIEHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
(bOopMyIMpPOBaTh UX HA SI3bIKE MAaTEMATUKU M CO3[1aBaTh MaTEMaTUUYECKHE MOJIEIIH,
IPUMEHATh OCBOCHHBIM MaTEeMaTHYECKUU amnmapar g pPElIeHHs MPaKTUKO-
OPUEHTUPOBAHHBIX 3a/Jad4, WHTEPIOPETHPOBATh M OLICHUBATh IIOJYYECHHBIC
pe3ybTaThI.

OCHOBHBIE JIMHUH COJEPKaHUS MMPOTPaMMBbI 0 MaTeMaTUKe B 5 - 9 kiaccax:
"Uucna u Beruucienus", "Anreopa" ("Anredpandeckue Boipaxkenus", "YpaBHeHUs
u HepaBeHcTBa"), "®yHkiun", "I'eomerpus” ("I'eomerpuueckue ¢Gurypel u ux
ceorctBa", '"H3mepenme reomerpuyeckux BennuuH"), "BepoATHOCTP U
craructuka'. JlaHHbIE TUHUM PA3BUBAIOTCA MAPAIIIEIbHO, KXK/1as B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBHCHUMO OJIHA OT JPYroid, a B TECHOM
KOHTAKTE U B3aUMOJICHCTBUMU.

CopepkaHue TMporpaMMbl IO MAaT€MaTUKe, paclpeiesieHHOEe M0 ToAaM
o0y4eHHUs, CTPYKTYPHPOBAHO TaKuM 00Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
NPUHIUAIIMATHHBIM BOTIpOCaM O0ydJarommecs oOpalaguch HEOJHOKPATHO, YTOOBI
OBIIQJICHNE MATEMAaTHYECKUMH TIOHATUSMH W HABBIKAMHU  OCYIIECTBISLIOCH
MOCIIEI0BATEIBHO U MOCTYMATENBHO, C COOTIOICHUEM MIPUHITUITA IPEEMCTBEHHOCTH,
a HOBBIE 3HAHUS BKJIIOUAIKNCH B OOIIYIO CHCTEMY MaTeMaTUYECKUX MPEACTaBICHUIM
oOyJaromuxcs, paciupss U yriayossiss ee, o0pa3ys NpPOUYHbIE MHOXKECTBEHHbIE
CBSI3H.

B coorBerctBun ¢ PI'OC OOO wmaremaruka SBJISETCS 00s3aTEILHBIM



y4eOHBIM MTPEIMETOM Ha yPOBHE OCHOBHOTO 0011ero oopa3oBanus. B 5 - 9 kiaccax
MaTeMaTHKa TPAJULMOHHO U3y4aeTCsl B paMKax CIEAYIOIUX YUYEOHbIX KypCOB: B 5
- 6 Kaccax - kypca "Marematuka", B 7 - 9 kiaccax - kypcoB "Anreopa" (Bkirouas
3JIEMEHTHI CTATUCTUKU U Teopuu BeposiTHocTel) u "I'eometpus”. [Iporpammoit o
MaTE€MaTUKE BBOAMUTCS CaMOCTOSATEIbHBIM Yy4eOHbIH Kypc "BeposTHOCTh u
CTaTUCTHKA'".

OO6m1ee 9rCIIO 4acoB, PEKOMEHIOBAHHBIX I U3YUCHUST MaTeMaTHKH (0a30BBIN
YPOBEHb) Ha YPOBHE OCHOBHOTO 00111€T0 00pa3oBanus, - 952 gaca: B 5 kiacce - 170
yacoB (5 4acoB B HeJel0), B 6 kiacce - 170 gacoB (5 yacoB B Henelt0), B 7 Kiacce
- 204 gaca (6 yacoB B He/ieli0), B 8 kiacce - 204 yaca (6 yacoB B HeJIel0), B 9 kiacce
- 204 gaca (6 4acoB B HEJICIIIO).

N3yuenne wmaTeMaTWKd Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
HaIpaBJICHO HA JOCTHIKEHHE OOYYAIONUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX 00pa30BaTEIBHBIX PE3YIHTATOB OCBOCHUS YU4eOHOTO TpeIMeTa.

JIngyHOCTHBIE  pe3yJbTAaThl  OCBOCHHUS  MPOrpaMMbl MO  MaTEMAaTHUKE
XapaKTEepU3YyIOTCS:

1) marpuoTHyecKoe BOCIIUTAHUE:

IIPOSIBJIEHUEM UHTEpECa K IIPOIIIOMY U HACTOSIIEMY POCCUMCKON MAaTEMATHKH,
LICHHOCTHBIM OTHOIIEHWEM K JOCTHKCHHUSM POCCHUHCKUX MAaTEMATHKOB U
POCCUMCKOM MAaTeMaTU4eCKOM IIKOJIbI, K HMCIOJIb30BaHUIO ITHUX JOCTHKCHUN B
JIpYTUX HayKax U NPUKIAJHBIX cPepax;

2) rpaskJJaHCKO€ U AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0SI3aHHOCTEH TpakJaHMHA U peaiu3alluu ero
mpaB, TPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXKACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYCCKUM TPUMCHECHHEM JOCTH)KCHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJTEHO-3THYECKUX MMPUHITUIIOB B JACATEIHLHOCTH YICHOTO;

3) TpyZl0BO€ BOCIIUTAHHE:

YCTaHOBKOﬁ Ha AaKTHBHOC Y4YaCTUC B PCHICHUU MPAKTHYCCKUX 3aJiad
MaTeMaTHU4YECKOM HaIIpaBJICHHOCTH, OCO3HAHHCM BaXHOCTH MATCMAaTH4YCCKOI'O



oOpa3oBaHMsI Ha TPOTSHKEHWH BCEH JKM3HM Ui YCIEIIHOW MpodeccHoHaNbHOM
NESATEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHMI, OCO3HAHHBIM BBIOOpPOM U
NOCTPOECHUEM MHAMBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX IOTPEOHOCTEN;

4) 3CTeTUYECKOE BOCITUTAHUE:

CHOCOOHOCTBIO K 53MOLHMOHAJIBHOMY H  3CTETUYECKOMY  BOCHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/au, PELICHHUM, PacCyX JACHHUW, YMEHUIO BHUIETH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHUS:

OpPUEHTAlMEd B JEATEIBHOCTA HAa COBPEMEHHYK) CHUCTEMY HAay4dHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
oOlIecTBa, MOHMMAHMEM MAaTEMAaTUYECKOM HAayKHM Kak c@epbl 4YeI0BEYECKOM
NEATEIIBHOCTH, JTAIlOB €€ PA3BUTUS M 3HAYMMOCTH JUIA PAa3BUTHS LMBWIA3ALNH,
OBJIQJICHUEM SI3BIKOM MAaTEMATHKH M MAaTEMaTUYECKOW KYJIbTYpOW KaK CPEACTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMHU HABBIKAMHA HCCIIEI0BATENBCKOU
NEATEIIbHOCTH;

6) ¢Qusnyeckoe BocnuTaHue, (QOPMUPOBAHUE KYJIBTYPHl 30pPOBbS U
HMOIMOHAIILHOTO 0JIArONONyYHs

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYECKUME 3HAHMS B HMHTEpECaxX CBOETrO
300pOBBS, BEIEHUS  3A0pPOBOro  oOpa3a KHM3HM  (300pOBOE  INHTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, PEryJspHas Qu3nyeckKas
aKTUBHOCTbH ), C(DOPMUPOBAHHOCTHIO HABbIKA pe(piIeKCHH, TPU3HAHUEM CBOETO IIpaBa
Ha OIMOKY U TaKOro e MpaBa Jpyroro 4eJoBeKa;

7) DKOJIOTUYECKOE BOCTIUTAHHE:

OpHUEHTAalMel Ha NIPUMEHEHNE MaTeMaTHUeCKUX 3HAaHUM IJIs peleHus 3a/1a4 B
00J1acTH COXPaHHOCTH OKPY:KAIOIIEeW Cpe/ipl, MIIAHUPOBAHUS MOCTYNKOB U OLIEHKH
UX BO3MOXHBIX MMOCJIEICTBHUI AJI OKpYXAIOLEN Cpe/ibl, 0COZHAHUEM TJ100aTbHOTO
XapakTepa 3KOJOTUYECKUX MPOOIeM U IMyTeH UX pelieHus;

8) aganTanus K U3MEHSIOUUMCS YCIOBUSIM COLIMATIBHON U MPUPOIHOM CPEeJIbl:

T'OTOBHOCTBIO K I[GIZCTBH)IM B YCJIOBUAX HCOIPCACICHHOCTHU, ITOBBIINICHUIO

YPOBHA CBOEH KOMIIETEHTHOCTH qcpe3 MPAKTUICCKYIO ACATCIbHOCTh, B TOM YHCJIC
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YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTh B COBMECTHOW ACATEIHHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OIIbITA IPYTUX;

HEOOXOAUMOCTBI0O B (OPMHUPOBAHMM HOBBIX 3HAHMM, B TOM 4YHUCIE
(GopMyIupoOBaTh UJIEU, HOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HAaBaTh JAEPUUUTHI COOCTBEHHBIX 3HAHUW U
KOMITETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaThb  CTPECCOBYKD  CHUTYallMI0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BBI3OB, TPeOYIOIIMH KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbIe pElIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OILEHUBATH PUCKU U
MOCJIENICTBUS, POPMUPOBATH OIIBIT.

B pesynbrare ocBoeHHUS! MpPOrpaMMbl MO MaTEMaTUKE HA YPOBHE OCHOBHOTO
oO1iero oo6pazoBanusi y oOydaromierocsi 0yayT chopMUpOBaHbI METaNpeAMETHbIE
pe3yabTaTHl, XapaKTEPHU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMA
MO3HABATECILHBIMU  JEHCTBUSMH,  YHHUBEPCAJbHBIMH  KOMMYHHKATHBHBIMHU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJISATUBHBIMU JICHCTBUSIMH.

VYHuBepcanpHbIe MO3HABATENIbHBIE JIEHCTBUS 00€CIeYnBaOT (popMHpOBaHHE
0a30BbIX KOTHUTHBHBIX MPOIECCOB O0Yy4arOUIMXcs (OCBOCHHE METOJOB MO3HAHUS
OKpY’KaIoIllero MHUpa, NMPUMEHEHHE JIOTMUECKUX, MCCIIEOBATEIbCKUX ONepalui,
yMeHu# paboTaTh ¢ HHPOpPMALIHEH ).

VY oOyuaromierocst OyayT cpopMupOBaHbI Clieayroiire 0a30Bble JOTHUYECKUE
JEHCTBUS KaK YaCTh YHUBEPCAIBbHBIX ITO3HABATECIBHBIX YICOHBIX TCHCTBHI:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECTBEHHBIC TNMPHU3HAKH MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIMPOBATH M  MPEOOpPa3OBBIBATh  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITH MATEMATUUECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TIPOTUBOPEUHS B
dakTax, MaHHBIX, HAOJIOJACHUAX W YTBEPXKICHUSAX, MpejaraTbh KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUH;

MMPOBOANTL BBIBOJbI C HCIIOJIb30BAHHUCM 3aKOHOB JIOTHUKH, ACAYKTHBHBIX H



WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

pazOupaTh JOKa3aTeIbCTBA MATEMATHYECKUX YTBEPXKIEHUU (NIpsIMbIE U OT
NPOTUBHOIO), TPOBOJUTH  CAaMOCTOATEIHLHO  HECIOXKHBIE  JI0Ka3aTeIbCTBa
MaTeMaTU4YecKuX (PaKTOB, BHICTpPAUBATh apTyMEHTAIUIO, MPUBOAUTH IMPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

BBIOMpaTh CHoco0 pemieHus ydeOHOM 3ajaun (CpaBHUBATh HECKOJBKO
BapHAHTOB PEILICHHS, BHIOMpPATh HanOoJIee MOAXOASIINN C YIETOM CaMOCTOATEIHHO
BBIJICIICHHBIX KPUTEPUEB).

Y  oOyuaromerocss  Oyayr  chopMupoBaHbl — cienyrouue — 0a3oBbIe
UCCJIEIOBATENIbCKUE JIEMCTBUSL KAaK 4YacTh YHHMBEPCAJIbHBIX MO3HABATEIbHBIX
y4€OHBIX JIEHCTBUIA:

HCIIOJIb30BaTh BONPOCHI KAaK HCCIEAOBATEIIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMy,
CaMOCTOATENIbHO YCTaHAaBIIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

NPOBOJUTh IO CaMOCTOATEIBHO COCTaBJICHHOMY IUIaHYy HECJIOXXHBIN
DKCTIICPUMEHT, HEOOJIBIIIOC HCCIICIOBAaHUE II0 YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX/Ty COOOIH;

CaMOCTOSITeNIbHO (POpMYTUPOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yJibTaTam
IPOBEICHHOTO  HAOJIOJIEHUs, HUCCIEOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IMPOTrHO3UPOBATH BO3MOKHOC Pa3BUTUC IIPpOLHECCa, a TaKKC BbIJIBUIATb
IMPCAIIOJIOKCHHUA O €I'0 PA3BUTHHU B HOBBIX YCJIOBUAX.

VY obyuaromerocst OyayT copMupoBaHbl yMeHHs paboTaTh ¢ UHpOpMaluen
KaK 4acCTh YHUBEPCAIbHBIX TTO3HABATEIILHBIX YUESOHBIX JICHCTBUI:

BBIABIIATE HCOOCTATOYHOCTH H M30BITOYHOCTH HH(bOpMaI_[I/II/I, JaHHBIX,
H€O6XOI[I/IMBIX JJI1 pCIICHUA 3ada4U;

BbIOMpATh, AHAJIU3UPOBATH, CUCTEMATU3UPOBATH M HHTEPHPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHNUS,

BBIOMPATH GOpMY TIPEACTABICHHS MHGOPMAIINH U UILTFOCTPUPOBATH PEIIacMbIe
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3aJja4M CXeMaMH, JruarpaMmmMamu, MHOUM rpaduKoil 1 uX KOMOMHALMSIMU,

OLCHUBATHL HAACKHOCTD HH(i)OpMaHI/II/I II0 KPpHUTCPUAM, IIPCATOKCHHBIM
YUHUTCIIEM UJIN C(bOpMYJ'IPIpOBaHHI)IM CaMOCTOATCIIBHO.

YHuBepcalbHbIE KOMMYHHMKATUBHbIE JEUCTBHUS 00ecIeynBaoT
c(hOpPMHPOBAHHOCTH COITMATBHBIX HABBIKOB OO YJAFOIITIXCS.

VY oOyuatomerocss Oyayt chOpMHUpOBaHBI YMEHHUsI OOIIECHUS Kak 4YacTh
YHUBEPCATHHBIX KOMMYHUKATUBHBIX YU€OHBIX JEHCTBUN:

BOCIIPUHUMATDL U (bOpMy.]'IHpOBaTB CYXKACHUSA B COOTBCTCTBUU C YCIOBHUAMU U
OCIIsIMHA 06HIGHI/IH, ACHO, TOYHO, 'PAMOTHO BbIPpa’XXaThb CBOIO TOYKY 3PpCHUA B YCTHBIX
N IIMCbMCHHBIX TCKCTaX, MAaBaTb IIOACHCHHA II0 XOAY PCIICHHA 3aJa4nu H
IMOJIYUYCHHBIM PC3YJIbTAaTaM,

B X0J€ OOCYXKIEHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOMl TEMBI,
npoOJeMBbl, pelaeMod 3aJaud, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IOHMCK
pEelIeHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMHU APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUK, B KOPPEKTHOU (opme
(GopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

IPENCTABIATh PE3YNbTAThl PEIICHUS 3aJa4d, DKCIIEPUMEHTA, UCCIIEIOBAaHUS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (QoOpMaT BBICTYIUIEHHS C Y4Y€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayINTOPUH.

V¥ oOyuaromerocst 6yayT copMuUpOBaHbl YMEHHS COTPYAHUYECTBA KaK YacTh
YHUBEPCATBHBIX KOMMYHUKATHUBHBIX YUE€OHBIX JCHCTBUN:

MMOHUMAaTh W WCIIOJL30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHIYaTbHOU
PabOTHI MPHU PEIICHUN YIeOHBIX MaTEeMaTHICCKHUX 3a/1aY;

NPUHUMATh 11€1b COBMECTHOM NEATENbHOCTH, TUIAHMPOBATh OPTaHU3AINIO
COBMECTHOW pabOThI, pacrpeaeiiarh BUAbl paldOT, JOroBapuUBATHCS, OOCYXKIATh
MIPOIIECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYNMNOBBIX GopMax paboThl (00CyX1eHHs,, 0OOMEH MHEHUSIMU,
MO3TOBBI€ IUITYPMbI U APYTHE), BBHIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YI€HAMHU KOMaHbl, OLICHUBATh Ka4€CTBO CBOETO BKJIAa
B O0mMil TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  yYaCTHUKAMU
B3aMMO/JICHCTBUS.



VYHUBepcanpHble PEryNATUBHBIE JEHCTBUS OOeCneunBarOT (OpPMHUpPOBAHUE
CMBICJIOBBIX YCTAHOBOK U JKM3HEHHBIX HABBIKOB JIMYHOCTH.

VY obyuatomerocst 0yayT copMUpOBaHBl YMEHHSI CAMOOPTaHU3AIMH KaK 4acTh
YHUBEPCAIBbHBIX PETYIATUBHBIX YU€OHBIX JCHCTBUM:

CaMOCTOSATENIbHO COCTaBJIATh IUIaH, ajJrOPUTM pEIIEHUs 3a1ayu (WM €ro
4acTh), BBIOMpATh CHOCOO PEIICHUS C YYETOM HWMEIOIINXCS PECypcoB U
COOCTBEHHBIX BO3MOXXKHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelIeHu# C y4eTOM HOBOM MH(pOPMAIIH.

VY oOyuaronierocss 6yayT copMUpOBaHbI YMEHHUS CAMOKOHTPOJII KaK 4acTb
YHUBEPCAIBbHBIX PETYIATUBHBIX yU€OHBIX JCHCTBUM:

BJIaACTb criocodbaMu CaMOIIPOBCPKH, CAMOKOHTPOJIA IIponecCa U Pe3ylibTaTa
peIICHUA MaTeMaTHUYECKOM 3aga4dn,

MIPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYThH IPH PELICHUU 3aJa4H,
BHOCUTb KOPPEKTHBbI B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHUBATh COOTBETCTBUE pPE3yJIbTaTa JESITEIbHOCTH IMOCTABICHHON LIENHA U
YCIIOBUSIM, OOBACHSITh TPUYUHBI IOCTHXKCHUS WU HEJOCTHXKEHUSI 1IN, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

[IpeameTHble  pe3yibTaThl  OCBOEHUS  MPOTPaMMbl 1O  MaTeMaTHKE
MPEICTaBJICHBI IO T0/1aM 00YYEeHHS B paMKaX OTAEIbHBIX yU4EOHBIX KypCOB: B 5 - 6
KJjlaccax - Kkypea "Marematuka", B 7 - 9 kiaccax - KypcoB "Anreopa, "I'eomerpus”,
"BeposTHOCTB M cTaTnCcTHKA'".

3.4 .1 PaGouas mporpamma y4deOHoro kypca ''Marematuka'" B 5 - 6
KJaccax (gajiee COOTBETCTBEHHO - MporpaMMa  y4e0HOro Kypca
"MaremaTuka', yaeOHbIH KypC).

IlossicHUTEIbHAS 3aTUCKA.
[IpuopuTeTHBIMU LIETAMHU OOYUYEHUSI MaTeMaTUKE B 5 - 6 Kilaccax SIBISIOTCS:

poJIoKeHue (POPMHUPOBAHUS OCHOBHBIX MAaTEMAaTUUECKUX TOHSATUM (YHUCIIO,
BEJIMUMHA, TeoMeTpuueckas (Qurypa), oOeCreunBarOlUX MPEEMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMaTUYECKOTO 00pa30BaHMs 00yJarOIINXCS;
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pa3BUTHE HMHTEJUIEKTYAJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH 00ydYarommxcs,
[I03HABATEJILHON aKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHUMN, HHTEPECA K U3YUECHUIO
MaTEeMaTUKU;

IIOABCACHUC 06yqa101111/1xcs{ Ha AOOCTYIIHOM IJIs1 HHUX YPOBHC K OCO3HAHUIO
B3aMMOCBA3U MAaTCMATHUKH U OKPYIKAIOIICTO MHUpPaA,

dbopmupoBanre GHyHKIIMOHATHLHOM MaTeMaTHUYeCKOW TPAaMOTHOCTH: yMEHUS
pacmo3HaBaTh MaTEMaTHYECKUE OOBEKTHI B PEATBHBIX KU3HCHHBIX CHUTYaIHsX,
MIPUMEHATH OCBOCHHBIE YMEHUS IS PELIEHUS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4,
VHTEPIPETUPOBATH IOJYYEHHBIE PE3YyJIbTaThl U OLECHUBATHL UX HA COOTBETCTBHUE
IIPAKTUYECKON CUTYALUU.

OcHOBHbIE JMHHUM COJIEpP)KaHUs Kypca MaTreMaTHKu B 5 - 6 Kkiaccax -
apupMeTnyecKas 1 TeOMETPUUECKas, KOTOPbIE Pa3BUBAIOTCS MapaJlIeNIbHO, KaXxaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBHCHUMO OJIHA OT JAPYTOH,
a B TECHOM KOHTAKTE M B3aUMOJEHCTBUU. Takke B Kypce MaTEMaTUKH MPOUCXOTUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U OMKUCATEIbHON CTATUCTHKHU.

N3ydyenne apu@meTHyecKOro mMarepuajia HaunHAeTCsl CO CHUCTEMAaTU3alud U
Pa3BUTHs 3HAHUM O HATYPAJbHBIX YMCIIAX, IOJIYYECHHBIX HAa YPOBHE HA4YaJbHOI'O
obmiero oOpazoBanus. [Ipu 3TOM coBepILIEHCTBOBAaHUE BBIUNCIUTEIbHON TEXHUKU U
(GOopMHpOBaHHE HOBBIX TEOPETUUYECKUX 3HAHMM COYETAETCS C Pa3BUTHEM
BBIYHMCIIUTEIBHON KyJbTYphl, B YACTHOCTU C OOYyYEHHEM MPOCTEHIIMM IpUEMaM
NPUKUAKA U OLICHKH PE3YJIbTAaTOB BBIUHUCICHUM. M3ydeHHne HaTypaJbHBIX YHCEI
MpOJOJKAeTcd B 6 Kilacce 3HAKOMCTBOM C HAYaJbHBIMU MOHATUSMH TEOPHUH
JNEJTUMOCTH.

Hauano wu3ydyeHus: OOBIKHOBEHHBIX U JECATUYHBIX JpOoOE OTHECEHO K 5
KJ1accy. DTO MEPBBIM 3Tal B OCBOEHUM JIpOo0Eil, Korja MpoUCXOJUT 3HAKOMCTBO C
OCHOBHBIMU HJI€SIMHU, MOHATUSAMU TeMbl. [Ipu 3TOM paccmMoTpeHre 0ObIKHOBEHHBIX
npo0ell B MOJHOM 00beMEe MPEAUIECTBYET M3YUYEHHUIO ACCATHUYHBIX ApOOEH, 4YTo
1eJIeCO00pa3HO C TOYKH 3PEHHs JOTHKM H3JI0KEHHS YHMCIOBOW JIMHUH, KOTIa
IpaBwJia ICUCTBUHN C JECATUUYHBIMH IPOOSIMHU MOKHO 00OCHOBATH YK€ NU3BECTHBIMHU
aJITOPUTMaMH BBITMIOJHEHUS IEHCTBUIN ¢ OOBIKHOBEHHBIMU IPOOSMU. 3HAKOMCTBO C
JECATUYHBIMU IpOOSIMHU PACIIMPUT BO3MOXKHOCTH I MOHUMAHUS 00y4aroIUMUCS
IPUKIIATHOTO MPUMEHEHHSI HOBOM 3alMCH MPU U3yYEHUH IPYTUX MPEIMETOB U NPU
IPAaKTHYECKOM HcIoyib3oBaHuu. K 6 Kiaccy OTHECeH BTOpPOW 3Tam B M3yYEHUU
npobeil, THe TPOUCXOAUT COBEPIICHCTBOBAHHE HABBHIKOB CPAaBHEHHUS W
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npeoOpa3oBaHus JpoOel, OCBOCHHE HOBBIX BBIYUCIUTEIBHBIX aJITOPUTMOB,
OTTAYUMBAHUE TEXHUKU BBIUUCICHUNW, B TOM YHUCJIE€ 3HAYCHUU BBIPAKCHUM,
collepKallluX M OOBIKHOBEHHBIC, W JIECATUYHBIE JIpOOW, YCTAHOBJICHUE CBSs3EH
MEXIy HUMH, pPACCMOTPEHHUE IMTPUEMOB pellieHHs 3a/1a4 Ha Jpoou. B Havase 6 kiacca
MIPOUCXOUT 3HAKOMCTBO C OHSATHEM IPOLICHTA.

OcoOEHHOCTBIO U3YUYCHUS TTOJIOKUTEIBHBIX U OTPUIIATEIBHBIX YHCEI SIBJIACTCS
TO, YTO OHHM TaKXX€ MOTYT paccMaTpUBaThbCs B HECKOJBKO 3TanoB. B 6 kiacce B
Havase uzydeHusi Tembl "[looxkuTENbHbIE U OTPUIIATEIbHBIC YKCa" BBIACISICTCS
noarema "llenble uucia", B paMKax KOTOPOMl 3HAKOMCTBO C OTPHUIATEIBLHBIMU
YucllaMM MU JCUCTBUSIMHA C TIOJIOKUTEJIBHBIMA W OTPUIATECIbHBIMUA YHUCIAMU
MIPOMCXOJUT HA OCHOBE COJIEPKATEIBLHOIO MOAX0/1a. ITO MO3BOJISET HA JOCTYITHOM
YpPOBHE TMO3HAKOMHUTH OOYYaIOIIUXCA NPAKTHUYECKHU CO BCEMHU OCHOBHBIMU
MOHATUSIMU TEMBI, B TOM YHCJI€ M C TpaBUJIaMU 3HAKOB IPU BBHIMIOJTHEHUU
apupmMeTnyecKkux IeicTBUid. M3ydeHue paunoHanbHbIX Ynced OyAeT IpOJ0JIKEHO
B Kypce aire0psl 7 Kiacca.

IIpu oOyueHnHn pemeHHuIo TEKCTOBBIX 3a/ady B 5 - 6 KilaccaX MCHOJIb3YIOTCS
apumernyeckue npueMsl perierus. [Ipu orpaboTKe BEIUNCAUTEIBHBIX HABBIKOB B
5 - 6 KJIaccax paccMaTpUBAIOTCS TEKCTOBBIE 3a/1a4M CIEAYIOIIUX BUAOB: 33/1a4d Ha
JBWKEHUE, HA YacTH, HA TNOKYNKHA, Ha pabOTy U MPOU3BOAUTEIBHOCTh, Ha
IPOLIEHTHI, HA OTHOLIEHUA U Tporopuuu. OOydaronmecss 3HaKOMSTCS ¢ IpUeMaMu
pelieHuss 3ajad 1epedopoM BO3MOXKHBIX BapUaHTOB, y4arcs paboTaTh cC
uH(popmaluen, NpeacTaBIeHHON B (hopMe TaOIUI] WIIA JUATPAMM.

B nporpamme yueGHoro kypca "MaTtematuka" npeaycMoTpeHo GopMUpPOBaHUE
IpONEACBTUUECKUX —alreOpandeckux mpejacraBieHuil. bykBa kak cuMmBoI
HEKOTOPOI'0 YHCJIa B 3aBUCHUMOCTH OT MAaTEMAaTUYECKOIO0 KOHTEKCTa BBOIUTCS
IIOCTENEHHO. byKBEHHasi CUMBOJIMKA IIMPOKO HCIIOJIB3YETCS IMPEXKAE BCETO IS
3anmucl OOLIMX YTBEPKIAECHUH U MNpeIoxKEeHUuH, (opmys, B YACTHOCTU IS
BBIYMCJIEHNS T€OMETPUYECKUX BEIUYMH, B KAUECTBE ''3aMECTUTENSA" YHCIIA.

B nporpamme yueOHOro kypca "Maremaruka" mpeacTaBieHAa HarjsaHas
reoMeTpus, HaIlpaBJICHHAs Ha  pa3BUTHE o0pa3Horo MBILUICHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, N300pa3UTENbHBIX YMEHUI. DTO Ba)XKHBIN 3Tan
B U3YYEHUU T€OMETPUH, KOTOPBIA OCYIIECTBIIIETCS HA HAIVIIAHO-TIPAKTUYECKOM
YpOBHE, OIMUPAETCS Ha HarJsigHO-00pa3HOe MbIIIeHHe oOydaromuxcs. bombias
poOib  OTBOOUTCA  NPAKTUYECKOM  NESATENBHOCTH, OIBITY, JKCIEPUMEHTY,

MozenrpoBaHuio. OOydaronecss 3HaKOMATCSI ¢ TE€OMETPUUECKUMU (pUrypamu Ha
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IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMH KOH(PUTYpaLUIMU, y4aTcs
U300pakaTh MX HA HEJIMHOBAHHOW W KIeT4aTol Oymare, paccMaTpUBAIOT HX
pocTelmme cBoicTBa. B mponecce W3ydeHUs HArJsIIHOW T€OMETPUM 3HAHMS,
MOJIyYeHHbIE OOYYalOIMMUCS HAa YPOBHE HAYaJbHOTO 0O0IIero oOpa3zoBaHus,
CUCTEMATU3HPYIOTCS U PACILIHPSIOTCS.

CormnacHo ydyeOHOMY MUIaHy B 5 - 6 Kjaccax M3y4daeTrcs WHTETPUPOBAHHBIN
npeamer "Maremaruka”, KOTOpBIM BKIIOYAET apUPMETHUYECKUH Marepuan |
HarJIHYI0O T€OMETPHUIO, a TaKKe NPOIEAEBTUYECKHE CBEICHUS W3 aireOpsl,
AJIEMEHTHI JIOTUKU U Hayajaa ONUCAaTEeIbHON CTaTUCTHKHU.

OOG1iee YKMCIIO YacOB, PEKOMEHIOBAHHBIX IS MU3y4eHHUs MareMmaTtuku, - 340
yacoB: B 5 kiacce - 170 gyacoB (5 4acoB B Heflen0), B 6 kinacce - 170 yacoB (5 yacoB
B HEJCIIO).

JUist peanuzalid MPOrpaMMbl HCHOJB3YIOTCS YYEOHHKH, JOMYIICHHbIE K
WCIIOJIB30BAHUIO NPU peaIU3aldyd HMEIOIIMX TOCYJApPCTBEHHYIO AaKKPEAUTALIUIO
o0pa30BaTeNbHBIX IPOrpaMM HAa4YaJIbHOTO OOIIET0, OCHOBHOI'O OOILEro, CPEIHETO
obmiero o0pa3oBaHUsl OpraHU3aLUsMHU, OCYUIECTBIISIOIIMMU OOpPa30BATEIbHYIO
NEeATENIbHOCTD, MPUKa30M Munmnpocsemienus ot 26.06.2025 Ne 495:

o Maremaruka: 5-i1 kiacc: 0a30BbI YpOBEHb: YYEOHUK: B 2 4YacTsX; 3-€
uznanue, nepepadorannoe/ Bunenkun H.5., Koxos B.U., Yecnokos A.C.
u apyrue, AkiuonepHoe obmiectBo «M3narensctBo "lIpocBemenue»;

o Maremartuka: 6-i1 kiacc: 0a30BbI YpPOBEHBb: YYEOHUK: B 2 4YacTsX; 3-€
u3nanue, nepepadborannoe/ Bunenkun H. ., ’Koxos B.1., UecHokoB A.C.
u apyrue, AkuuoHepHoe ooectBo «M3aarensctBo "lIpocBemienue y;

DeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, JTOMYIICHHBIC K HCIOJIB30BAHUIO
IPU peaM3allii MMEIOIIUX TOCYAapCTBCHHYIO aKKPCIMTAIIMIO 00pa30BaTeIbHBIX
IporpaMM Ha4aJllbHOTO OOINEero, OCHOBHOTO OOIIEro, CpemHero OOIIero
obOpazoBaHus nmpukazoM Munnpocsemienus ot 23.07.2025 Ne 551:
- O0P: "Maremartuka, 5 kimacc”, OOO «SKmace»
- DOP: "MaremaTtuka, 6 kaacc", OO0 «SKmnaccy

Conepxanue o0yueHust B 5 Kjacce.

HarypanbHbie yncna 1 HyIb.
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Hatypanbnoe umcno. Psn nHatypansabix uncen. Yucno 0. M3obpaxenue
HaTypaJIbHBIX YMCEJl TOUKaMU Ha KOOPIAWHATHOW (UMCIOBOM) MPSAMOIL.

HOBI/IHI/IOHHaH cuUcTeMa cuuciieHus. Pumckas HyMCpanousl KaK IIpUMCP
HCHOBHHHOHHOfI CHUCTCMBI CUHMCJIICHHSI. ]_ICC}ITI/I‘IHEUI CHUCTCMAa CUHCIICHU.

CpaBHeHHE HATYypalbHBIX YHCEJ, CPAaBHEHUE HATYPaJbHBIX YHCEN C HYJEM.
Crnioco6s1 cpaBHeHHsI. OKpyTIeHHE HATypaIbHBIX YHCEIL.

CnoxeHue HaTypaJbHBIX YHCEN, CBOMCTBO HYJIS MpPU CIIOXKEHUU. Brruntanue
KaK JelicTBUE, 00paTHOE CIOKEHUIO0. Y MHOKEHUE HATypalbHBIX YKCEN, CBOMCTBA
HYJIA U €IMHUIIBI TPU YMHOXKEHHHU. JleieHne Kak 1eicTBIE, 00paTHOE YMHOXKEHUIO.
KoMmnoHeHTsl  JelcTBUM, CBA3b Mexay Humu. lIpoBepka pe3ynbTaTa
apudmerndyeckoro geiictusa. l[lepeMectuTenbHoe M CcouyeTaTelbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, paclpeAcauTeIbHOe CBONCTBO (3aKOH)
YMHOXEHUSI.

Ucnonb3oBanue OYKB aJisi 0003HAYEHUS HEM3BECTHOIO KOMIIOHEHTA U 3alKUCH
CBOMCTB apu(hMETUUECKUX JCHUCTBUMA.

Jlenutenn W KpaTHbIE YMClA, PA3JIOKEHHE Ha MHOXUTEnu. IIpocteie u
coctaBHble yucina. [IpusHaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octaTKoM.

CreneHb € HaTypaJlbHbIM TOKa3aTeleM. 3alucCh YHCIA B BHUAE CYMMBI
Pa3pSAIHBIX CIAracMbIX.

UucnoBoe BbIpaXeHUE. BpIlUKMCIEHUE 3HAYEHUM YHCIOBBIX BBIPAXKEHUN,
MOPSAIOK  BBINIOJHEHUsT  JeucTBUM.  Mcnonb3oBaHWE  NPU  BBIUYHUCICHUAX
MEPEMECTUTEILHOTO M  COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUS, pACIIPEICIUTEIIBHOIO CBOMCTBA YMHOXKCHUA.

JpoOu.

[IpencraBienre o gpobu Kak CrmocoOe 3amuMch  YacTH  BEJIMYHHBL.
OObikHOBEHHBIE IpoOu. [IpaBubHBIC U HEMpaBUIbHBIE TpoOu. CMelanHas 1poob,
MPEACTaBJICHUE CMEIIAHHOW JAPOOM B BHJI€ HEMPABWIBHOW JpOOU M BbIJEICHUE
LEJI0M YacTH YKClia U3 HeNmpaBWIbHOU podu. M3o0pakenue npolOel ToukaMu Ha
YUCJI0BOM npsMoii. OcHOBHOE CBOMCTBO Jipodu. CokparnieHue apooeit. [Ipusenenue
npobu kK HoBOMY 3HameHaTeno. CpaBHEeHHE apoOei.

CrnoxeHre W BbIYUTAHUE APOOEH. YMHOXKEHUE U JeJIeHHE Ipo0eii, B3auMHO-
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oOpaTHbIe TpoOu. HaxoxaeHne 9acTu 1eoro u meyioro Mo ero 4acTy.

Jlecatuunas 3amuchk apooOeit. IlpencrtaBieHue aecaTMUYHOW IpoOU B BHUIE
oObIKHOBeHHOM. M300pakeHne MeCATUYHBIX JpoOe ToukaMH Ha YHCIOBOMN
npsiMoid. CpaBHEHHE JIECSITUIHBIX JPOOCH.

Apudmerndeckne IeHCTBHS C JCCATUYHBIMEH ApoOsmu. OKpyrieHue
JECATUYHBIX APOOEH.

Pemenne TEKCTOBBIX 3aj1a4.

Pemenne TekcTOBBIX 3amau  apupMeTHUYEeCKHMM crocoOoMm. Pemienue
JOTMYECKUX 3aaa4. Pemienue 3amgad mepeGOpoOM BCEX BO3MOMKHBIX BapHAHTOB.
Hcnonp30BaHue Npy pelIeHUH 3a/1a4 TaOIHIl U CXEM.

Pemenne 3anmad, copepKamMx 3aBUCUMOCTH, CBS3BIBAIOIUE BEJIWYMHBIL:
CKOpPOCTb, BpEMsl, pACCTOSIHME, LE€HA, KOJIMYECTBO, CTOMMOCTb. EnuHWIBI
U3MEPEHHUS: MAcChl, 00bEMA, LIEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBA3b MEXIY
€AUHULIAMU U3MEPEHUS KAKIOW BEIINYNHBI.

Perienrie 0OCHOBHBIX 3a7a4 Ha APOOH.
[IpencrapiieHre TaHHBIX B BUJE TAOJIHII, CTOJIOYATHIX JUATPAMM.
Harnsanas reomerpusi.

Harnsguele mnpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTPE30K, Jy4, yTOJI, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTpBIN, TYTIIOW U pa3BEPHYTHIN YTJIbI.

JlnuHa oTpe3ka, METpUYECKUE €UHUIIBI IJUHBL. J[TuHa JoMaHo#, epuMeTp
MHOTOYTOJbHUKA. 3MepeHne U MOCTPOEHUE YIII0OB C MOMOIIBIO TPAHCHIOPTHUPA.

Harnsinuele mpencraBieHus o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxxenne ¢uryp, B ToM uucie Ha kierdatoi Oymare. [loctpoenue
KOH(UTypanmii U3 4acTe NmpsIMOM, OKPYKHOCTH Ha HEJIMHOBAHHON W KJIETYATON
Oymare. Mcrnosib30BaHrE CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[Imomaae MNpAMOYroJIbBHUKA W MHOTOYIOJIBHUKOB, COCTaBJICHHBIX M3
NPSIMOYTOJIBHUKOB, B TOM 4HCJEe (UTYp, U300pa)KEHHbIX HAa KJIET4aTod Oymare.
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EI[I/IHI/II_ILI N3MCPCHUA IO AAH.

Harnsanele npeacraBiaeHus: 0 IPOCTPAHCTBEHHBIX (QUTypax: MPSMOYTOJIbHBIN
napajienenunen, — kyo, — MHororpaHHuku.  M3o00paxkeHue — mpocTermmmx
MHOTOTpaHHUKOB. Pa3BepTku kyOa u mnapamenenunena. CozgaHue Mojenei
MHOTOTPaHHHUKOB (13 OyMaru, mMpOBOJIOKH, INTACTUJIMHA U IPYTUX MAaTEPUAJIOB).

OO0beM TPSAMOYTOJNIBHOTO Tapajuieienunena, kKyoa. EauHHAIBI w3MepeHus
o0BeMa.

Conepxanue o0yueHus B 6 kiacce.
HatypanbHbie uncia.

Apudmernueckue AEUCTBUS ¢ MHOTO3HAYHBIMU HATypaJbHBIMHU YHCIIAMHU.
UucnoBble  BbIpaXEHHs, MOPAJOK  JEWCTBUM, MCIOIb30BAHME  CKOOOK.
Hcnonp30BaHre NpH BEIYUCIEHUAX IEPEMECTUTEIBHOTO U COYETATEINBHOTO CBOMCTB
CJIO’KEHMS 1 YMHOKEHH S, PACIIPEACIUTENBHOTO CBOMCTBA YMHOXEHUsI. OKpyTrieHue
HaTypaJIbHBIX YUCEIL.

JlenuTenu M KpaTHBIC YKCiia, HAUOOJBIINK OOIIUNA NEIUTENIb U HAaUMEHbBIIIEe
oO1ree kpaTHoe. [lenMMocTbh CyMMBI U pou3BeieHus. [{eneHne ¢ ocTaTKoM.

poOwu.

OObIKHOBEeHHas JIpoOb, OCHOBHOE CBOWMCTBO JIPOOM, COKpAICHHE IpOOCH.
CpaBHeHue U ynopsiiounBaHue apooeit. Pemienue 3aga4 Ha HAX0XKJEHUE YaCTH OT
LEeJI0ro W 1enoro mo ero yactu. [[poOHoe 4Yuciao Kak pe3yibTaT JeJeHUS.
[IpencraBienue AecATUUHON IpoOU B BUE OOBIKHOBEHHOU JAPOOU M BO3MOXKHOCTh
MIPECTaBICHUS] OOBIKHOBEHHOW APOOM B BHUIE ACCATUUHOMU. JlecaTnuunbie 1podu u
METpHUYECcKasi cucTeMa Mep. ApudmMeTuueckue IeUCTBUS U YUCIOBBIE BHIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMHU.

Otnomienue. JlenmeHue B JaHHOM OTHOIIEHWHU. Macmtad, MTPOMOPIHSL.
[IprumeHenune mponopurii Npyu pEeIIEHUH 3a1a4.

[Tonarue nponeHTa. Beruncnenue npoueHTa OT BEJIMYUHBI U BEJIMYHMHBI 10 €€
MPOLIEHTY. BbIpakeHre MpOUEHTOB JECATUYHBIMU ApoOsiMu. PermieHue 3amay Ha
MPOLIEHTHI. BpIpakeHNE OTHOLIEHUS BEJIMYMH B MPOLICHTAX.

[TonoxxutenbHbIC U OTPpHUOATCIIBHBIC YHCJIA.
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[TomoxurenbHble U oTpULlaTeNbHbIE 4yncia. Llensie yncima. Monyne uucia,
reoMeTpUYecKas HHTepHpeTanus Moayias uucia. M3o0paxeHue ducen Ha
KOOpJIUHATHOM  mpsiMod.  YucioBele  NpoMexyTku. CpaBHEHHE  4HCElN.
Apudmernyeckue AHCTBUS C TOJIOKUTEILHBIMUA U OTPUIIATEILHBIMU YHCIIAMU.

[IpssMoyrosibHast cucTeMa KOOpAUMHAT Ha MIOCKOocTU. KoopanHaTel TOUKM Ha
IUIOCKOCTH, abcuucca 1 opauHata. [loctpoenue Touek u GUryp Ha KOOpJUHATHON
IUIOCKOCTH.

bykBeHHbBIE BBIpaKEHHS.

[Tpumenenne OyKB JIsI 3aIIMCH MATEMATUYECKUX BBIPAKECHUN U TPEATIOKCHHA.
CpoiicTBa apu(pMeTudyeckux AevcTBU. ByKBEHHbIE BBIPDAKEHUS U UHUCIIOBBIE
NOJICTAHOBKU. ByKBEHHBIE PAaBEHCTBA, HAXOXJACHWE HEU3BECTHOTO KOMIIOHEHTA.
®opmyrsl, GopMysIsl IEpUMETpa U IUIOMAAN TPIMOYTOJIbHUKA, KBaJpaTa, o0bemMa
napajuiesnenunena u Kyoa.

Pemenne TEKCTOBRIX 3aj1a4.

Pemenne TeKCTOBBIX 3amay  apu(pMETHUYECKUM crnocodboM. Pemienue
JOTHYECKHX 3a7ad. Perenne 3a1au nepebopoM BceX BO3MOMKHBIX BAPUAHTOB.

Pemenne 3amau, comepkamux 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEIIMYHUHBL:
CKOPOCTb, BpEMS, paccTosiHue, 1ICHA, KOJIMYECTBO, CTOMMOCTD,
MPOU3BOJIUTEIIBHOCTh, BpeMs, 00BbeM paboThl. EauHUIBI H3MEpEeHHs: MacChl,
CTOMMOCTH, PACCTOSIHUSA, BPEMEHU, CKOPOCTU. CBSA3b MEXKYy €IMHULIAMU U3MEPEHUS
Ka)XJI0M BEJIMYHNHEI.

Pemenue 3aJiad, CBA3aHHLIX C OTHOIICHHUEM, ITPOINMOPIHUOHAJIbHOCTBIO BEJIMYNH,
MMpoHCHTaMH,; PCIICHUC OCHOBHBIX 3d/1a4 Ha I[p06I/I U ITPOLCHTHI.

OneHnka W TPUKUIKA, OKpyrieHue pesynbrara. CocTaBieHHe OyKBEHHBIX
BBIPAKECHUH T10 YCIOBUIO 3aaUU.

[IpencraBienre AaHHBIX C TOMOIIBIO Tadauil U guarpamm. Cronbuartbie
JAArpaMMBbl: YTEHHUE U TTOCTPOEHHE. UTEHNE KPYTOBBIX JUATrPAMM.

Harnsnnas reomerpus.

H&FJ'ISIJIHBIC nNpeaAcCTaBJICHUA O (bHpraX Ha IIJIOCKOCTH: TO4YKa, IIpsAaMasd,
OTPC30K, Jy4, YIrolJi, JjoMaHas, MHOT'OYI'OJIbHUK, YCTBIPCXYI'OJIbHHUK, TPCYTOJIbHUK,
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OKPYXHOCTb, KPYT.

B3auMHoe pacnoiiokeHue ABYX MPSAMBIX Ha IUJIOCKOCTH, MapaljieibHbIE
npsiMble, TEPHEHIUKYISIpHbIE TpsiMble. V3MepeHue pacCTOSHUIA: MEXIy ABYMs
TOYKaMH, OT TOYKH /10 TIPSIMOM, JUTMHA MapuIpyTa Ha KBaJpaTHOM CEeTKe.

N3mepeHne © TMOCTPOEHME YIJIOB C IOMOULIBIO TpaHcmoptupa. Bunsl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBI, PAaBHOCTOPOHHUM. YeTplpexyroapHUK, IIPUMEPBI
YEThIPEXYTOJILHUKOB. [IpsIMOYronpHUK, KBagpaT: UCIOJIb30BAHNE CBOMCTB CTOPOH,
yriaoB, auaroHaneil. M3o0paxeHne reoMeTpUYecKUx (Uryp Ha HEJIMHOBAHHOU
Oymare c¢ WCIIOJIb30BAHUEM LUPKYJs, JHMHEWKH, YTOJbHHMKA, TPAHCHOPTHPA.
[TocTpoeHus Ha KieT4yaTon Oymare.

[lepumerp MHOroyrosbHuka. IloHsTHe T™OmWAaTU (UIYpBI, E€AUHUIIBI
u3MepeHus miomaan. [Ipudnmxennoe n3mepenne miomanu Guryp, B TOM 4ncie Ha
KBaJpaTHO ceTke. [IpuOnmkeHHOE W3MEpEeHHE IJIMHBI OKPY>KHOCTH, IJIOLIATN

KpyTa.
CummeTpus: eHTpabHas, 0CeBas U 3epKajbHasi CHMMETPUHU.

[TocTpoenre cMUMMETPUYHBIX GUTYD.

Harnsgaelie npeacTaBieHus o IPOCTPAHCTBEHHBIX QUTYpax: MapajlieNenuIie],
Ky0, mpu3Ma, nUpaMujaa, KOHyC, MWIMHApP, map u cdepa. M3o0paxeHue
POCTpaHCTBEHHBIX ¢uryp. [Ipumepsl pa3BepTOK MHOTOTPAaHHUKOB, IIJIMHApPA U
koHyca. Co3ganue Mozelied mpOCTPaHCTBEHHBIX (uryp (U3 Oymaru, mpoBOJIOKH,
IJIACTWIIMHA U JPYTUX MAaT€pPUAOB).

[Tonsarune obbema, equHULIBI U3MepeHus oobema. OOBEM MPSIMOYTOJIBHOTO
napajienenumneaa, kyoa.

[IpenMeTHBIC  pe3yibTaThl  OCBOCHHS  MpPOrpaMMBl  Y4eOHOTO  Kypca
"Marematuka'".

[IpeameTHbIE pe3yabTaThl OCBOEHHUSI MPOTrpaMMbl YYEOHOTO Kypca K KOHILY
oOy4deHus B 5 Kiacce.

Yucna v BEIYUCIICHUS.

Ilonumats u IIpaBHUJIBHO yrIOTpe6J'I$ITL TCPMUHBI, CBA3AHHBIC C HATYPaJIbHBIMU
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qucCJIaMH, OOBIKHOBEHHBIMH 1 ACCATHYHBIMH I[pO6$IMI/I.

CpaBHHMBaTh ¥ YIOpPSAOYMBATH HATypajbHblE 4YHWCJIA, CpPaBHUBATh B
MPOCTEUIUX CITydasiX OOBIKHOBEHHbIE JPOOH, IECATUYHBIE IPOOH.

CooTHOCUTh ~ TOYKY Ha  KOOpDAMHATHOW  (YHUCIOBOM)  TpsiMOM ¢
COOTBETCTBYIOIIMM €W YKCIOM M M300pa)kaTh HATypaJibHbIC YKCJIa TOYKAMU Ha
KOOPAMHATHOM (YMCIIOBOM) MIPSIMOM.

BoimonusaTe apudmeTnueckue JEHCTBUS C HATypalbHBIMU YHCIAMHU, C
OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHIIINX CITydasiX.

BoInonHATE NpOBEPKY, NPUKUAKY pPe3yIbTaTa BEIYUCICHUM.
OKpyTsTh HATypaJbHBIE YHCTA.
Pemienne TekcTOBBIX 3a1ad.

Pemate TekcTOBBIE 3aaud apuU(PMETHUECKHM CIOCOOOM U C TOMOUIBIO
OpPraHM30BaHHOI'O0 KOHEYHOI0 nepedopa BCeX BOZMOMXHBIX BAPUAHTOB.

Pemarn 3aJlauy, COJACpKaImMUC 3aBUCHUMOCTH, CBA3BIBAIONIUC BCINMYUHBI:
CKOPOCTb, BPCMs, paCCTOSAHUC, ICHA, KOJIMICCTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TAOIHUIbI, 0003HAYEHHUSI IPU PEIICHUN
3ajady.

[Tonp3oBaThCs OCHOBHBIMH CANHUIIaMH1 HN3MCPCHHA: OCHEI, MacCCHI,
pacCTtosaHusa, BPEMCHH, CKOPOCTH, BbIpaXaTb OJHHM CAWMHUIBLI BCJIMYHWHBI 4YCPC3

JpyTHE.

W3BnekaTh, aHaIU3UpOBaATh, OLIEHUBATh WMH(OpMaIMIO, MPEICTAaBICHHYIO B
Ta0JMIIe, Ha CTOJIOYATON TuarpaMMe, HHTEPIPETUPOBATh IPE/ICTABIICHHBIE JaHHbBIE,
WCITOJIB30BATh JAHHBIC [TPU PEILECHUH 33/1a4.

Harnsanast reomerpusi.

ITonp30BaThCA r€OMETPUYECKUMH MOHATUAMU: TOUYKA, IIPSAMasi, OTPE30K, Iy,
yIOJl, MHOI'OYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoaUTs TpPHUMEPHI OOBEKTOB OKPYKAIOIIETO MHpa, UMEILUX (opmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.
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Hcnonbs30BaTh TEPMUHOIOTHIO, CBSI3AHHYIO C YIVIAMU: BEPIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAMU: YTOJI, BEpPLIMHA, CTOPOHA, IMArOHAaJb, C OKPYKHOCTHIO:
panuyc, iuaMeTp, UEHTP.

N300pakaTh H3ydeHHbIE Te€OMETpUYecKHue (UTypbl Ha HEJIMHOBAHHOW U
KJIETYaTON Oymare ¢ MOMOIIBIO0 HUPKYJIIS U JINHEHKH.

HaxoauTh JUIMHBI OTPE3KOB HEMOCPEIACTBEHHBIM H3MEPECHHEM C TIOMOIIBIO
JMHEHKH, CTPOUTH OTPE3KH 3aJIaHHOW JUTMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
pamuyca.

Hcnonp3oBaTh CBOMCTBA CTOPOH H YIVIOB IIPAMOYI'OJIBHHUKA, KBaJApaTa AJIA UX
IMOCTPOCHHA, BIYUCIICHUS IIJIOMAAN U IICPUMCTpPA.

Boluucnsate nepuMeTp W IUIOMIA[b KBajpaTa, MPsIMOYTOJIbHHMKA, (uryp,
COCTABJICHHBIX M3 TPSMOYTOJIbHHKOB, B TOM dHcIe (UTYp, M300paKCHHBIX Ha
KJIeTYaTon Oymare.

ITonp30BaThCs OCHOBHBIMHU MCTPUUYCCKUMHU CAWHHUIAMU HU3MCPCHUS JIMHBI,
IIomaan; BbIpakaTb OAHHU CAMHUIIbI BEJIMYMHBI YCPE3 APYTUcC.

Pacnio3naBate mapamienenune]i, KyO, HCIOJIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHa, pedpo, I'paHb, U3MEPEHHUS, HAXOJUTh M3MEPEHHUS Napallieenunena,
KyOa.

Boluucnate o0beM KybOa, mapamienenunena Mo 3aJaHHbIM H3MEpPEHUsIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00beMa.

Pemars HecnoxxHbBIC 3aJladyd Ha HU3MCPCHUC TI'COMCTPHUYCCKHUX BCIWYUH B
MMPAaKTHYCCKUX CUTyallUAX.

[IpeameTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMbI Y4€OHOTO Kypca K KOHILY
oOy4deHus B 6 Kiacce.

Yucia v BEIYUCIIEHUS.

3HaTh W MOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3JIMYHBIMH BHJIAMH YHCEN U
crioco0amMu MX 3alUCH, IEPEXOUTD (€CIU 3TO BO3MOXKHO) OT OAHOW (POPMBI 3aMUCU
yucia K Ipyrou.

CpaBHI/IBaTB H yrnopsaa0o4uBaThb LEJIbIC YMUCIa, OOBIKHOBEHHBIC U ACCATUYHBIC
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I[pO6I/I, CpaBHUBATBL YKCJIa OAHOTO U PAa3HbIX 3HAKOB.

BI)IHOJIHHTB, coucTasd YCTHBIC MW IIMCBMCHHBIC IIPUCMEI, apI/I(bMCTI/I‘{eCKI/IC
I[CﬁCTBHH C HAaTypPaJIbHbBIMH U ICJIBIMU YHUCJIAMH, OOBIKHOBCHHBIMU H JACCATHYHBIMU
I[p06SIMI/I, IMOJOKUTCIbHBIMA U OTPULATCIIbHBIMH YUCJIIAMHU.

BrranciaTs 3Ha4EHNs YUCIOBBIX BBIPAKEHUN, BBIITOIHATD IPUKHUIKY U OLICHKY
pe3ysbTaTa BBIUKUCIECHUHM, BBIIOJIHATH NMPEOOpa30BaHUs YUCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apHU(PMETHUECKUX ICHCTBUH.

COOTHOCHUTB TOUKY Ha KOOPAMHATHOM NPSIMON C COOTBETCTBYIOIIHUM €I YUCIOM
Y U300pakaTh YMCIia TOYKaMHU Ha KOOPAMHATHOMN NMPSAMOi, HAXOAUTh MOYJIb YUCIIA.

COOTHOCUTH TOYKU B MPSMOYTOJILHOM CHUCTEME KOOPJAMHAT C KOOPJMHATAMH
3TOU TOUKH.

OprTJ'IfITB OCJabIC 4YuCIa U ACCATHYHBIC I[pO6I/I, HaxoauThb HpI/I6J'H/DKCHI/I$I
YUCCII.

YucioBbie 1 OyKBEHHBIE BHIPAKEHHUS.

[lorumate U ynoTpeOasTh TEPMUHBI, CBI3AHHBIE C 3aIIUCHIO CTENIEHU YHCIIA,
HaXOAUTh KBaJpaT M KyO uucia, BBIUUCIATH 3HAYEHUS] YUCIIOBBIX BBIPAXKECHUH,
COJIEPIKAILUX CTEIIECHH.

[Tonp3oBaThCs IMpu3HaKaM ACJIUMOCTH, PACKIIAAbIBATh HATYPAJIbHBIC YU CJId Ha
IMPOCTBIC MHOXXUTCIIHN.

[Tonb30oBaThCa MACIITAOOM, COCTABISATH MPOMOPLIMU U OTHOILICHHUS.

Ucnonb3oBaTh OyKBBI JJ1s1 0003HAYEHUS YMCEIT TIPU 3aMMCU MAaTEMAaTHYECKUX
BBIPAKEHU, COCTABIISITh OYKBEHHBIE BhIpaKEHUS U (hOPMYJIbI, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPQXEHHMM, OCYIISCTBISASI  HEOOXOAUMBIE  IIOJACTAHOBKH U
npeoOpa3oBaHuUs.

Haxonuths HEeM3BECTHBIM KOMIIOHEHT PABEHCTBA.
Pemenne TekcTOBBIX 3aa4.
Pemrats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETHUECKHUM CIIOCOOOM.

Pemiate 3aJlauy, CBA3aHHBIC C OTHOIICHHUEM, ITPONMOPINOHAIbHOCTBIO BEJIMYMH,
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MNpoICHTaMHu, p€ulaTb TP OCHOBHBIC 3a/1a41 HA I[pO6I/I W IIPOLICHTHI.

Pemate 3amaud, cojepiKalide 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUUYHMHBIL:
CKOPOCTb, BpeMs, paccTosiHUE, 1IEHa, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTh, BpeMsi, 00beMa padoThl, MCHOJB3Yyd apudmeTHuecKue
JNEUCTBUS, OIEHKY, TMPUKUAKY, TI0JIb30BAThCSl  E€IUHULIAMU  U3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocraBisATh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1aUU.

W3Bnekats wHpOpMaIMio, MPEACTaBICHHYIO B TaOJMIaX, Ha JIMHCHHOMH,
CTOJIOYATOM WM KpPYroBOM JuarpamMmax, HHTEpPIPETUPOBATH MPE/ICTABIICHHBIC
JIAaHHBIE, UCIIOJIb30BaTh JAHHBIE IIPU PEILICHUH 3a]1a4.

[IpeacraBnsaTs UHPOPMALIUIO ¢ TTOMOUILIO TAOJHUII, JIMHEWHONW M CTOJIOYATON
JTAArpaMM.

Harnsanasa reomeTtpusi.

[IpuBoauTs TpPHUMEPHI OOBEKTOB OKPYKAIOIIETO MHUpPa, HUMEuX (Hopmy
U3YYEHHBIX T€OMETPUYECKHX IUIOCKUX WU MPOCTPAHCTBEHHBIX (QUIYp, IPHUMEPHI
PaBHBIX U CHMMETPUYHBIX (pUryp.

N306paxaTh C HOMOLIbIO HUPKYJIS, TMHEUKH, TPAHCIOPTHPA Ha HEJTMHOBAHHOM
U KJIeT4aTroil Oymare U3y4eHHblE€ IUIOCKUE TEOMETpPUYECKHe QUrypbl u
KOH(UTypaluu, CHMMETPUYHBIE (DUTYPBHI.

[Tonb30BaThCA r€OMETPUUECKUMH OHATUSIMU: PABEHCTBO (DUTYp, CHMMETPHS,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CUMMETPUEH: OCh CHMMETPUH, LIEHTP
CUMMETPHH.

Haxonute BeIMUMHBI YII10B U3MEPEHUEM C TIOMOLIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBI 33JJaHHOM BEJIMYMHBI, TIOJIB30BATHCS MIPU PELICHUHU 3aJa4 I'PagyCHON Mepou
YIJIOB, pacIiO3HaBaTh HA YEPTEKaX OCTPBIN, PSIMOM, PA3BEPHYTHIA U TYIIOU YIJIbI.

Bpruncnare 1MHY JOMaHOW, NEPUMETP MHOTOYTOJIBHUKA, IT0Jb30BAThCS
€MHUIIAMH U3MEPEHUS JUIMHBI, BEIPAXaTh OJHU €UHUIIBI U3MEPEHUSA JJIMHBI 4epe3

JpyTHE.

HaxonauTe, nCnosib3ysl 4epTEKHbIE UHCTPYMEHTBI, PACCTOSHUAS: MEXKIY IBYMS
TOYKaMH, OT TOYKHU 110 NPSIMOM, UIMHY IIyTH HA KBAaJPAaTHOM CETKE.
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Breraucnsars COCTaBJICHHBIX U3

buryp,
UCII0JIb30BaTh pa30MeHNe Ha MPSMOYTOJIbHUKH, HA paBHbIE (DUTYPHI, TOCTpaUBaHHUE

Iiomanb npsAMOYT'OJIbHUKOB,

A0 IIPAMOYTOJIBHUKA, ITI0JIB30BATHCA OCHOBHBIMHU CAMHHUIIAMH U3MCPCHUA TIOIIAN,
BbIpaKaTb OJHU CAWMHUIIBI U3MCPCHUS IIJIOIAaA YCPE3 APYTUC.

Pacno3HaBaTh Ha MOJENSAX M M300paKEHUAX NUPAMHUAY, KOHYC, LHJIUHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxxaTs Ha KJIeT4aTol Oymare npsMOyroJIbHbINA MapaieIenunes.

Boruncnsate 06beM MpsSMOYTOJIBHOTO Mapasienenunena, Kyoa, mojab30BaThCs
OCHOBHBIMU €MHHUIIAMU U3MEPEHUS 00bEMA.

Pemars HecnoxHbIE 3aJa4Yd Ha HaXOXIACHHUC I'COMCTPHUYCCKHX BCIMYHH B

MMPAKTHYCCKUX CUTYyalHAX.

Tematnueckoe IIJIAHUPOBAHHUC

5-# knmacc
KomnyecTBo yacoB DJIEKTPOHHBIE
HaumenoBanue
Ne a3JIeJIOB U TEM (adppossie)
/i 1r3I N Beero Kontponshsie | [IpakTnueckue 06pa30BATEIBHBIE
porp paboThI paboThI pecypehl
HarypanbHbie 20P:

1 |mcna. JencTBus 43 1 "Maremartuka, 5
C HATypaJIbHBIMU kiacc", OO0
4uCIIaMH «SAKmacc»
Harnanaas 90P:

o |TeoMeTpHiL. 12 2 "Marematuka, 5
JIlnauu Ha kiacc", OO0
IUIOCKOCTH «SAKnacc»

O0P:

3 OOBLIKHOBEHHBIE 48 1 "Marematunka, 5

Ipoou kiacc", OO0
«SAKmace»
Harnaonas 90P:

4 | reometpusl. 10 1 "Marematuka, 5

MHOroyroJIbHUKH
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kiaacc", OO0
«SAKmacc»
20P:

5 JlecsaTuanbie 38 1 "Maremaruka, 5
npodu kiacc", OO0

«AKmace»
Harmsimnas S0P:

6 |reomeTpus. Tena 9 1 "Maremaruka, 5
1 (GUrypsI B kiacc", OO0
IIPOCTPAHCTBE «SIKnace»

20P:

7 [ToBTOpEHUE 1 10 1 "Maremartuka, 5
00001IeHne knacc", OO0

«AKmace»

OBIIEE

KOJIMYECTBO

YACOB IIO 170 4 4

[TPOTPAMME

6-11 kiacc
KomnuecTBo yacoB DIIEKTPOHHBIE
HaumenoBanue
Ne a3JIeJIOB M TEM (wacpposrie)
o/ ﬁ OII ol Beero KonTponsnsie | [Ipaktnueckue 0Gpa30BATEIBHBIE
porp paboThI paboThI pecypchl
O0P:
HaTvDaiLHbLe "Marematuka, 6
1 qmﬁ’ 30 1 kiacc", 000
«SAKnace»
Harnanonas 9O0P:

o |TeoMeTpHiL. 7 "Marematuka, 6
[IpsimbIe HA xiacc", OO0
IJIOCKOCTH «SKnace»

O0P:

"Marematuka, 6
3 | dpobu 32 1 1 xace”, 000

«AKmacce»
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O0P:
Harnsgnas "

4 5 Marematuka, 6

reoverpin. racc”, 000
P «SKnacc»
O0P:

5 Bripaxxenus ¢ 6 "Maremartuka, 6

OykBamMu kiacc", OO0
«SKnacc»
Harnsgnas O0P:

6 |TeOMETpHsL. 14 "Maremaruka, 6
durypsl Ha kiacc", OO0
ILIOCKOCTH «AKmacc»
ITonoxxuteabHbIC O0P:

2 |4 40 "MaremaTtuka, 6
OTpHULIATENbHBIC kiacc", OO0
qucia «AKmacc»

O0P:

3 [IpencraBienue 6 "Marematuka, 6

JTAHHBIX kiaacc", OO0
«SAKnacc»
Harnsgnas O0P:

g |reomeTpuiL. 9 "Marematuka, 6
durypsl B xiacc", OO0
IIPOCTPAHCTBE «SKnacey

O0P:
[ToBTOpEHUE, "

10 |00001IEeHNE 20 Marematuxa, 6

CI/ICTeMaTI/IS’a ns kracc”, 000
H «AKmacc»

OBIIIEE

KOJIMYECTBO

YACOB I1O 170 S S

ITPOI'PAMME

3.4.2 Pabouas mporpamma y4eOHOro xkypca ""Aareopa'" B 7 - 9 kiaccax
Jaajiee COOTBETCTBEHHO - MporpaMmMa y4eOHoOro kypca ""Anareopa', yueOHbIH
porp y yp pa’,y

KYpC).

IlosacHuTenpHAag 3aIUCKA.
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Anrebpa sBisieTCs OJHUM U3 OIMNOPHBIX KYpPCOB OCHOBHOTO OOIIETo
o0Opa3oBaHMsI: OHAa 00ECTIeYNBACT U3YUCHUE JPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOJAMMO st
NIPOJODKEHUS 00pa30BaHUS M B TIOBCEIHEBHOM KU3HU. PazBuTne y o00ydaronmxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, POJU MaTEeMaTHYECKOTO MOJECIHUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX ISl aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHune anreOpbl oOecleyMBAET pa3BUTHE YMEHHS HaOJIOATh,
CpaBHHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JCHCTBHSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYJarolIMXCsA: OHM HWCIOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIT  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3aa4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00y4YEeHHUS.

B crpykrype nporpammsl yueOHOro Kypca "Anredpa’ njs OCHOBHOrO 0OLIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOJINYECKHE JTUHUU:
"Uucna wu Bblukcinenus', "AnreOpanueckue BblpaxkeHuA", "YpaBHEHHS W
HepaBeHeTBa", "OyHkunn". Kaxkaas u3 3TUX COIEPKATENbHO-METOAMYECKUX JTUHHUN
pa3BUBAETCS HA NPOTSHKEHUU TpeX JET MU3Y4YEHHUs Kypca, B3aWMMOJECHCTBYS C
IpyrMMHM €ro JHHUAMH. B Xoje wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
IPUXOAUTCS JIOTUYECKH PACCY’KIATh, HUCIIOJIB30BAaTh TEOPETHKO-MHOKECTBEHHBIN
s3pIK. B CcBS3M ¢ aTUM B mporpammy ydeOHOro Kypca "AnreOpa" BKIIOYECHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIIMMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaTthdeckoro si3bika. CoaepkaTelbHOM |
CTPYKTYpPHOU OCOOCHHOCTHIO ydeOHOro kypca "AnreOpa" sBusercs €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHuM "YUucna W BBIUMCICHUS" CIY>)KUT OCHOBOM  JIJIst
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIUXCS
JIOTUYECKOTO MBIIUICHHS, JOPMHUPOBAHUIO YMEHUS TTOJIH30BaThCS aITOPUTMAMHU, a
TaKke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TOBCETHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
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CBSI3aHO C PAlMOHAIBPHBIMM WU HPPALUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM
IIPEICTABICHUN O IEUCTBUTEIILHOM YHCIIE. 3aBEPIICHUE OCBOCHHSI YMCIIOBOM JIMHUU
OTHECEHO K CpeIHEMY 0011IeMy 00pa30BaHHUIO.

Conepxanue ABYX aareOpandecKux JUHUM - "AlredOpandeckue BeIpaxeHus" u
"VpaBHeHHsI U HEpaBeHCTBA" CMOCOOCTBYET (HOPMHUPOBAHHUIO Yy OOYUYAIOIIUXCS
MaTEeMaTHYECKOTo amnmapara, HEOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXXHBIX MPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHATIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATHUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsl TPOLECCOB U  SIBJICHUUN
peansHOro Mupa. B 3amaun o0yueHus anredpe BXOAAT TaKKe NallbHENIIee pa3BUTHE
AITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHQOpPMAaTUKHA, W  OBJAJICHWE HABBIKAMU  JCIYKTUBHBIX  PaCCYXICHUU.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET PA3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxanue (GyHKIIMOHATBEHO-TpahUUECKON JIMHUK HAIIEJIEHO HA MOJTY4YEHUE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSI OTMCAHUS U UCCIICJIOBAHUS pa3HOOOPA3HBIX MIPOIIECCOB U SABJICHHUM B IPUPOJIE U
oOmiectBe. M3ydueHue MaTepuana CiocoOCTBYET Pa3BUTHIO Y O0yHarOIIUXCA YMEHUS
WCITOJIB30BaTh PA3JIMYHBIE BBIPA3UTCIBHBIC CPEICTBA S3bIKA MaTEMaTUKH -
CIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckwe, BHOCHT BKJIaJ B (HOpMUPOBaHHE
MIPEICTABIICHUHA O POJTM MaTEeMaTHKU B PA3BUTHH [UBUIN3AINN U KYIbTYPBI.

CornacHo yueOHOMY TUlaHy B 7 - 9 Kjaccax wu3y4aeTcss ydeOHBIM Kypc
"Anrebpa", KOTOpBIM BKJIIOYAET CJIEAYIONIME OCHOBHBIC DPA3feiibl COICP>KAHUS:
"Uucna wu Boluucienus", "AnreOpanueckue BblpakeHusa', "YpaBHEHHS W
HepaBeHcTBa", "OyHkun".

OO1mee YMCIO YacoB, PEKOMCHJIOBAHHBIX JUIS M3YYCHHs y4eOHOro Kypca
"Anrebpa', - 306 gacoB: B 7 knacce - 102 gaca (3 gyaca B Heneno), B 8 kiacce - 102
yaca (3 yaca B Hezento), B 9 kimacce - 102 gaca (3 yaca B HEJIel0).

Jlnig peanuzanuy IporpaMMbl UCIIONIb3YIOTCA YU€OHUKH, TONMYIIEHHbIE K
VICITOJIB30BAHUIO [TPU PEATU3ALMHN UMEIOLIUX F'OCYJaPCTBEHHYIO aKKPEAUTALIMIO
o0pa30BaTeNbHBIX MPOTPaMM HauaIbHOIO 0OIIETr0, OCHOBHOI'O OOIIET0, CPEIHETO
o011ero 00pa3oBaHusl OpraHU3aIUsIMH, OCYIIECTBIIIOIIUMU 00Pa30BaTEIbHYIO
NEeATENbHOCTb, pUKa3oM Munnpocsemenus PO ot 26.06.2025 Ne 495:
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e Martemartuka. Anredpa: 7-i kiacc: 6a30BbIld ypOBEHb: yueOHUK; / MakapblueB

IO.H., Munmrok H.I'., Hemikos K.W. u ap.; nox pexn. Tenskosckoro C.A.

AxnnonepHoe obmectBo «M3naTenscTBo "[IpocBemienue»;

e Marematuka. Anrebpa: 8-if kiacc: 0a30BbIi ypoBeHb: yueOHHK; / MakapbIues

FO.H., Munarok H.I'., Hemkxos K.U. u ap.; nox pexn. TensikoBckoro

C.A. AxunonepHoe obmectBo «M3narensctBo "IIpocBemenue»;

e Marematuka. Anredpa: 9-if kinacc: 6a30BbIl YpOBEHB: yueOHUK; / MakapbIueB

IO.H., Munmrox H.I'., Hemkos K.W. u nap.; mox pen. TensakoBCKOro

C.A. AkunonepHoe oomectBo «M3narenbctBo "[IpocBemenne»;
DJIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI, TOMYIIEHHBIE K HCIIOI30BAHUIO

MIpU peain3ainy 00pa3oBaTeIbHBIMU OPTaHU3AUSIMU UMEIOITNX

rOCyJIapCTBEHHYIO aKKpEIUTAINI0 00pa30BaTEIbHBIX MIPOrpaMM HauyajdbHOTO

00111eT0, OCHOBHOT'O 0O0I1IET0, CPETHETO 00IIero 00pa3oBaHus MPUKA30M

Munnpocsemenus ot 23.07.2025 Ne 551:

DO0P: "Anrebpa, 7 xknacc". OO0 «SKmnace»

DO0P: "Anrebpa, 8 knacc". OO0 «SKmnace»

DO0P: "Anrebpa, 9 xnacc". OO0 «SKmnace»

Conepxanue o0yuenust B 7 Kjiacce.
Yucna v BBIYUCIICHUS.

Hpobu OOBIKHOBEHHBIE U JIECATHYHBIE, MEPEX0J OT OJHOM (HOPMBI 3amHCH
npobeit k gapyroil. IloHsTwe palMoOHAIBLHOTO 4YHCa, 3aluCh, CpPaBHEHUE,
yHOPSA0OYMBAHUE  PALMOHAIBHBIX uuceln. Apudmerndyeckue JeHCTBUS €
pauMOHAIIBHBIMU 4YUCIaMH. Pemenue 3aiad U3 peajibHOM MPAKTUKU HA YacTH, Ha
JpoOH.

CreneHp C HaTypaJbHBIM IIOKa3aTEJIeM: OIpeesieHue, NpeoOpa3oBaHKe
BBIPKEHHUI HA OCHOBE ONpENeNeHus, 3auch 00nbIINUX yncen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U ApoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jlayu Ha
IIPOLIEHTHI, PEIICHNE 3a7a4 U3 PEATbHON IPAKTHKHU.

[IpumeHeHne NOPU3HAKOB  JICIIMMOCTH, PA3JI0KEHHE HAa  MHOXUTEIU
HATypaJIbHbIX YHUCEII.

Peanbubie  3aBUcMMOCTH, B TOM  4HWcle TpsMas W oOparHas
MIPONOPUHUOHAIIBHOCTH.
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Anrebpanyeckue BhIPpaXKECHUS.

[IepemeHHBIE, YMCIOBOE 3HAYECHHUE BBIPAXKEHUSI C MEPEMEHHOU. [lomycTuMbIe
3HA4YECHUS NepeMeHHBIX. [IpencTaBnenue 3aBUCUMOCTH MEK/1y BEJIMUMHAMU B BUJIE
dbopmybl. Beruucienus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BhIPAXKEHUH,
TOXKJECTBEHHO paBHBIC BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CyMM U
IIPOU3BEJCHUH, IPAaBUJIa PACKPBITHS CKOOOK U MMPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBolicTBa CTEIIEHU C HaTypaJIbHbIM ITOKAa3aTCJICM.

OI[HO‘-IJ'IGHBI 1 MHOrowieHbl. CTereHb MHOTOWICHA. CJ'IO)KGHI/IC, BBIYMTAHUC,
YMHOXCHUC MHOT'OYJICHOB. @OpMy.HI)I COKPAIICHHOI'O YMHOKCHUA: KBaJIpaT CYMMBI
H KBaJpatT pasHOCTH. <1>0pMyJ1a Pa3HOCTH KBAJApPaTOB. PaznoxxeHre MHOTO4JICHOB Ha
MHOXHNTCIIN.

YpaBHEHUS U HEPABEHCTBA.

VYpaBHEeHUE, KOpEHb YpaBHEHHs, MpaBHJIa NPeoOpa3oBaHUsl ypaBHEHUS,
PABHOCHJIBHOCTh YPABHEHUM.

JIuHeiHOe ypaBHEHME C OJHOMW NEPEMEHHOW, YHMCIO KOPHEH JIMHEWHOrO
YpaBHEHMUS, pEUICHUE JIMHEMHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHUI IO YCIOBUIO
3a7a4u. Pelienue TeKCTOBBIX 3a/1a4 € MOMOILBI YPAaBHEHUM.

JIuneliHOe ypaBHEHHE C JIByMsI IEpEMEHHBIMH U ero rpaduk. Cuctema IByX
JMHEWHBIX YPAaBHEHHU C JABYMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUN
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHns TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

OyHKIUH.

Koopannara Toukn Ha npsMon. YuciaoBble TpoMexKyTKU. PaccTrosiHne mexay
JIBYMSI TOYKaMU KOOPJAMHATHOU MPSIMOM.

[psmoyrombHast cuctema koopauuar, ocu OX u OY . AGcumcca u opaunara
TOYKHU Ha KOOPJAUHATHOM TiockocTh. [IpuMeps! rpadukoB, 3aaHHBIX (HOPMYTIaMU.
Urenue rpadukoB peanbHbix 3aBUcuMocTelt. [lonstue pynkiuu. I'padux GyHkmmm.
CaoiictBa GyHkimii. Jinneiinas Gpyukuus, ee rpapuk. Ipaduk Gpyrxupn Y = | X|
. 'padprraeckoe perieHne TMHEWHBIX YPaBHEHUHN U CUCTEM JIMHEWHBIX YPaBHEHUH.

Conepxanue o0yueHus B 8 Kjacce.
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Yucia v BbIYUCIIEHUS.

KBampatueiit kopeHb u3 uyucia. [loHstue o0 wuppalMOHAIBPHOM YHCIIC.
Jecatruanble TPUOIMKEHUST UPPAIMOHATBHBIX uKcen. CBoMCTBa apu(METHIECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHE K MPe0Opa30BaHMIO YHNCIOBBIX BhIpAKCHUN
Y BBIYUCJICHUSIM. JIeHCTBUTEIbHBIC YUCIIA.

CremneHb ¢ 1eTBIM TTOKa3aTeaeM U ee cBoiicTBa. CTaHmapTHas 3aIUCh YHCIIA.
AnrebpanyecKue BhIpaKCHUS.
KBanpatHbiii TpexuiieH, pa3ioKeHne KBapaTHOTO TPEXWICHA Ha MHOXKHUTEIIH.

AnreOpandeckass JpoOb. (OCHOBHOE CBOWCTBO anreOpandeckoil apoou.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PannonanbHbIe BRIpRXKEHUS U UX MTpeoOpa3oBaHuUe.

YpaBHEHUS 1 HEPABEHCTBA.

KBagpatHoe ypaBHeHue, (opMysa KOpHEN KBaJpaTHOTO ypaBHeHUs. TeopeMa
Buera. Pemenue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W KBaJPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduueckas uHTEpIIpeTaIlUsl YPAaBHEHUN C JBYMS MEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpaBHEHUU C JBYMS IE€pEeMEHHbIMHU. lIpumepnl pelieHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA M MX CBoMCTBa. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKINH.

[Tonsitne pynkumu. O61aCTh ONPEACICHUS] 1 MHOYKECTBO 3HaUYE€HUN (DYHKIIUH.
CriocoOsbl 3aanus QyHKIIHIA.

I'padux Pynkmuu. Urenue cBoilcTB (PyHkimu mo ee rpaduky. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.

OyHKIMK, OMUCHIBAIOIINE TMPSAMYIO W OOpaTHYIO MPONOPIHOHATLHbIE
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3aBUCUMOCTH, WX rpaduku. OyHkiuu Y = XZ, y =X,y = \/; ;Y = [x].

['padrueckoe perienne ypaBHEHUN U CUCTEM YPAaBHCHHM.
Conepxanue o0yueHnus B 9 kiacce.
Yucna v BEIYUCICHUS.

ParmonanpHbie YKClIa, UppalIMOHAJIBHBIC YHCIIa, KOHEYHBbIE M OCCKOHEUHBIE
JeCATHYHBIC APOOH. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, IEHCTBUTEIbHBIC YHCIIa
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MIPSMOI.

CpaBHeHHE JCHCTBUTENBHBIX YHCEN, apuPMEeTHUecKue JeHCTBUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pasmepsl OOBEKTOB OKpPYXAIOLIEr0 MUpPa, JJIATEILHOCTh IMPOIIECCOB B
OKPY’KaIOIIEM MHUPE.

HpI/I6JII/I}KeHHO€ 3HAa4YCHHUC BCIIMYMHBI, TOYHOCTDH HpI/I6J'II/I)KCHI/IH. OprrHCHI/Ie
YHCCII. HpI/IKI/II[Ka 1 OLICHKA PC3yJIbTAaTOB BBIUMCJICHUH.

YpaBHEHUS 1 HEPABEHCTBA.
JIuneniHOE ypaBHEHME. Penenne ypaBHEHHM, CBOSIIMXCS K IUHEUHBIM.

KBanparHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOISAIIMXCS K KBAJAPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenne apoOGHO-panmoHaNIbHBIX YpaBHEHMIA. PellieHrne TEKCTOBBIX 3ajad
aredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ IByMs NEpeMEHHbIMH M ero rpaduk. Pemienue cucrem AByx
JIMHEWHBIX YPABHEHUM C IBYMs ITIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHH,
OJIHO M3 KOTOpBIX JIMHEWHOE, a Jpyroe - BTOpod creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenre TekCTOBBIX 3a7a4 anreOpanvdecKuM CrocoOoM.
HucoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW NEpeMEHHOW. PemeHuwe cucrem
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JMHEWHBIX HEPABEHCTB C OJHOM NepeMeHHOW. KBaapaTrHble HEpPaBEHCTBA.
I'papmueckas uHTEpHpeTalss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

DOyHKIWY.
KBampatnunas ¢yHkuus, ee rpaguk u cpoiictBa. [lapabGosa, KoOpAHHATHI
BEPILMHBI TapaboIbl, OCh CAMMETPUHU MapadoJIbL.
i =k = k b _ K Jx
I'padpuxu pynkimii: Y = KXy =KX + Dy = oy y =X,y =X,
Y = |X|, u ux coiicrsa.
YucnoBbie OCIET0BATEIHHOCTH U IPOTPECCHH.

[TonsTHE YHCIOBOM NOCIEAOBATENBHOCTH. 3aJaHHE IIOCIEN0BATEIBHOCTH
pPEKYppPEHTHOH (popMynol U (HOpMyJIOi n-ro wieHa.

Apudmernueckas u reomerpuueckas mnporpeccur. dopmynbsl n-ro uieHa
apu(pMeTHYeCKo U reOMeTpUUYECKO MPOrpecCcuii, CyMMbI IIEPBBIX N UJIEHOB.

N3o00paxkeHne uineHOB apu(pMETUYECKOM U TEOMETPUUYECKON MPOrpeccHii
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAIBHBIN POCT.
CI10KHBIE IPOLIEHTHI.

[IpeameTHBIE pe3ynbTaThl OCBOEHUS IPOrpaMMbl yueOHOTO Kypca "Anredpa'.

146.5.5.1. [IpeameTHBIEC pe3yabTaThl OCBOEHUS MPOTPaMMBbI y4EOHOTO Kypca K
KOHIly 0Oy4eHHus B 7 KJlacce.

Yucia v BBIYUCIIEHUS.

BBIHOHHHTI), coucTasd YCTHBIC MW IIMCBMCHHBIC IIPHUCMEI, apI/I(I)MeTI/I‘-IeCKI/IC
I[eﬁCTBHH C paliliOHAJIbHBIMH YHUCJIAMHU.

HaxoguTe 3HaueHUsT YHUCIOBBIX BBIPAXKEHUM, MNPUMEHSITH Pa3HOOOpa3HbIE
CrocoObl M MPUEMbI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAKEHUN, COJAEPIKAIINUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoauTh OT OnHON (OPMBI 3amUCH YKCeNl K Apyroi (mpeoOpa3oBbIBAThH
JECATUYHYIO IPOOb B OOBIKHOBEHHYIO0, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
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B OECKOHEUYHYIO JIECSITHYHYIO IPOOB).
CpaBHUBATH U YIIOPSOYNBATH PAIIMOHAIBHBIC YUCIA.
OKpyrJISTh YUCIIa.

BeimonnasaTe IMPUKUIKY U OLOCHKY PC3yJjibTaTa BI)ILII/ICJ'IeHI/II\/'I, OLCHKY 3HAYCHUH
YU CJIOBbBIX Bpra)KeHHﬁ. BrInoaHsaTh I[eﬁCTBHH CO CTCIICHsAMMN C HaTypaJIbHbBIMU
IIOKa3aTCIIAIMU.

HpI/IMeHﬂTB IMPpU3HAKKU ACJIMMOCTH, PA3JIOKCHHUC HaA MHOKUTCIIN HATYypPaJIbHBIX
HYUCCII.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBA3aHHBIE C OTHOILICHHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIUICHUS 3a]lady C YYETOM OIPAHUYEHUH, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AnreOpanyeckue BBIPAKEHHUS.

Hcnonb3oBaTh aredpanveckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

HaXOI[I/ITB 3HAa4YCHMUA 6YKB€HHBIX BBIpa)KCHI/Iﬁ IIpu 3aAdHHBIX 3HAYCHHAX
IICPCMCHHBIX.

BoinonHATe mpeoOpa3oBaHus LEIOT0 BhIPAXKEHNUS B MHOTOUJIEH MPUBEICHUEM
MOJOOHBIX CIaraeMbIX, PACKPhITHEM CKOOOK.

BpIMONMHATE YMHOKEHME OJHOWIEHA HAa MHOTOYIEH M MHOIOYJIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMbI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PA3TOKEHUE MHOTOWICHOB HAa MHOXKHUTEIUM C MOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKHUTEJS, TPYIITUPOBKHU CIAraeMbIX, TPUMEHEHUS
(bOopMyIT COKpAIIEHHOTO YMHOKEHHUS.

[IpumensaTs mpeoOpa3zoBaHusi MHOTOUJICHOB JIJIsl pEIICHUS pAa3IMYHBIX 33724 U3
MAaTEMATUKH, CMEXKHBIX ITPEJIMETOB, U3 PEATTbHOU MPAKTUKH.

Hcronp30BaTh CBOMCTBA CTEMEHEHW C HATypajdbHBIMH TOKAa3aTeIAMU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.
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YpaBHEHUS U HEPABEHCTBA.

Pemate nuHelHbIE ypaBHEHUS C OJHOW MEPEeMEHHOW, MPUMEHAs MpaBUIIa
nepexoa OT UCXOJIHOTO YPAaBHEHMS K paBHOCWIbHOMY eMy. [IpoBepsiTh, siBisieTCs
JIM YUCIIO KOPHEM YPaBHEHUSI.

[IpumensATh rpadrueckre METOAbl IPH PEIICHUH JTUHEHHBIX YPABHEHUNA U HX
CUCTEM.

[TonOupaTe mpuUMEpHl TAp YHUCEN, SBISIOMUXCS PEIICHHEM JMHEWHOTO
YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJIMHATHOM IJIOCKOCTH rpaduK JIMHEWHOTO YPaBHEHUS C JBYMS
NePEeMEHHBIMHU, MOJIB3YSCh TPa(QUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemarb cuctemsl IByX JTMHEWHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBisaTe W pemare JHHEHHOE YPAaBHEHUE WM CUCTEMY JMHEWHBIX
YPaBHEHMM MO YCIOBHIO 3a7a4H, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJYYECHHBIN pE3yJIbTaT.

DyHKIUH.

N300pakaTh Ha KOOPAMHATHON MPAMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3aMUCHIBATH YUCIOBBIC TIPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTtmeuaTh B KOOpI[PIHaTHOfI INIOCKOCTH TOYKHU 11O 3aJJaHHBIM KOOpJAHWHATaMm,

crpouts rpaduky THHEiHbIX GyHKMA. CTponTs rpaduk Gpyrxuun Y = | X].

OnuceiBaTh € MOMOIIbIO (QYHKIMI M3BECTHBIE 3aBUCUMOCTH  MEXAY
BEJINYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHUE, LEHA, KOJIUYECTBO, CTOUMOCTB,
MPOU3BOAUTENILHOCTD, BpeMs, 00beM PabOTHI.

Haxonuth 3HaueHre QPyHKITUU 1O 3HAUCHUIO €€ apTyMeHTa.

[Tonumats Tpaduyueckuii cmocod MpeACTaBICHUS M aHAIW3a WHQPOpPMAIIUU,
W3BJICKATh U UHTEPIIPETUPOBATH UH(MOPMAITHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

[IpeameTHbIE pe3ysabTaThl OCBOEHHUS MPOTrpaMMbl Yy4eOHOTIO Kypca K KOHILY
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oOyueHus B 8 Kiacce.
Yucna u BBIYUCICHHUS.

Hcrnonps30BaTh HadajdbHBIE IPEACTABICHHUS O MHOXECTBE JEHCTBUTENIBHBIX
YKCeNl ISl CPAaBHEHUS, OKPYIJIEHHUs U BBIYUCIICHUHN, U300paKkaTh 1€HCTBUTEIbHbBIE
YHCIla TOYKaMH Ha KOOPJAWHATHOW MPSMOM.

[IpumeHATh mMOHATHE apU(METHUECKOTO KBAAPATHOTO KOPHS, HAXOIWUTh
KBaJ[paTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBIOIHAITH
npeoOpa3oBaHus BBIPAKCHUM, COJCPKAIMIUX KBAAPATHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEW.

Hcrionp30BaTh 3amucy OOJBIIMX M MajbIX YUCET C MOMOIIBIO JIECITHUHBIX
npobeit u creneneit uucia 10.

AnreOpanyeckue BhIPAKEHHUS.

[IpuMeHATh TOHATHE CTENEHW C LEJIbIM I[IOKa3aTelIeM, BBINOJHATH
IpeoOpa30BaHNUs BBIPAKEHUI, CONEPIKAIUX CTENEHH C LEIBIM IIOKa3aTEIIEM.

BreimonaaTs TOXIOCCTBCHHBIC HpCO6p33OBaHI/IH panOHAJIbHBIX BBIpa)KeHI/Iﬁ Ha
OCHOBC IIpaBUJI HeﬁCTBHﬁ HaJ MHOI'O4JICHaAMH U anre6pa1/1qec1<HMI/I I[pO6SIMI/I.

PaCKJ'IaI[BIBaTB KBaI[paTHLIﬁ TPCXYICH HA MHOKUTCIIN.

[IpumensaTs nmpeoOpa3zoBaHus BBIPAKEHUN I PEIICHUS Pa3IUYHBIX 3a7a4 U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHEHUS 1 HEPABEHCTBA.

Pemrare nuHelHble, KBaIpaTHBIE YpPABHEHHMS W PALHOHAJIBHBIC YPAaBHEHUS,
CBOISIIMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IByMs IEPEMEHHBIMH.

[IpoBoaNuTE MPOCTEUIINE MCCIENOBAHNUS YPABHEHUM U CUCTEM YPABHEHUU, B
TOM YHCJIE C TPUMEHEHUEM Tpaduueckux mpeacTaBiieHuil (yCTaHaBIUBAaTh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJbKO, U
npoyee).

[lepexoauTh OT cioBecHOW (HOPMYIMPOBKM 3aJaud K €€ airedpanuecKou
MOJIEI C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MMOJYyYEHHBIN pe3ybTarT.
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[TpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPAaBHEHM S, OLICHKH, PEIIaTh
JIMHENHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUECKYIO
WJUTIOCTPALIMIO MHOKECTBA PEIICHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIWY.

[lonnmath ¥ UCHONIB30BaTh (HYHKIMOHAIBHBIE TMOHATUS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O0003HAUYCHMS), ONMPENCNATh 3HAUCHHE (PYHKIMH TO 3HAYCHUIO
apryMeHTa, OIpeIeIIsITh CBOMCTBA (QYHKIUH 110 €€ TPaQHUKYy.

Crtpouts rpaduKu 3MEeMEHTApHBIX PYHKINUN BUA!

3 _ .
y=—-,y=X,Y=X, y=\/;, y = |X|, OIMCHIBATh CBOMCTBA

YUCI0BOM (DYHKIIMU 10 €€ Tpaduky.

[IpeameTHbIe pe3ysbTaThl OCBOCHHUS MPOTPaMMbI YYeOHOTO Kypca K KOHILY
oOydenus B 9 kiacce.

Yucna 1 BBIYUCICHUS.
CpaBHI/IBaTB " YIIOPAOOYHNBATH PAlIMOHAJIIBHBIC 1 HPPAITUMOHAJIBHBIC YHUCJIA.

BreimonaaTs apI/I(I)MeTI/I‘-I€CKI/IC I[CﬁCTBHH C paorOHaJIbHBIMH YHCJIaMH, COUCTasA
YCTHBIC W IMHCBbMCHHBIC ITPHUCMBbI, BLIIIOJIHATL BBIYHUCICHHA C HPPAlMOHAIIBHBIMU
quCJIaMHU.

Haxonuts 3HaueHMs CTENICHEN C LIEIBIMU MTOKA3aTESIMU U KOPHEW, BBIYUCIISITh
3HAYCHUS YMCIIOBBIX BBIPAKECHUM.

OKpyraiarh AEHUCTBUTENIBHBIE YHCJA, BBIMOJHATH MPUKUAKY pe3yJibTaTa
BBIYMCJICHUH, OLICHKY YUCJIOBBIX BBIPAKEHUM.

YpaBHEHUS 1 HEPABEHCTBA.

PeaTte mMHeHbIE M KBaJpaTHbIE YPABHEHMSI, YPABHEHUS, CBOAAILUECS K HUM,
npocTerime ApoOHO-palMOHANIbHBIE YPABHEHHUS.

Pemarts cucremsl ABYX JIMHEHMHBIX ypaBHeHI/Iﬁ C JIBYyMs IICPCMCHHBIMHU H
CHUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPABHCHHUC HC ABJIACTCA JIMHEHUHBIM.

Pemate TekcTOBBIE 3amauM  anreOpandecKuM CrocoOOM C  TOMOIIBIO
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COCTaBJICHUA YPABHCHUS NUJIM CUCTCMBI JIBYX ypaBHeHI/Iﬁ C ABYM: IICPECMCHHBIMMU.

[TpoBoauTh TpOCTEHIIINE UCCIEIOBAHUS YPAaBHEHUH U CHCTEM YpaBHEHUH, B
TOM YHCIIe C TPUMEHEHNEM TpadUUecKuX MpeCTaBlIeHUH (yCTaHaBINBaTh, UMEET
J¥ ypaBHEHWE WM CHUCTEMa ypaBHEHUW PEIICHUS, €CITU HMMEET, TO CKOJIbKO, U
npouee).

PewaTte nMHEHBIE HEpPAaBEHCTBA, KBAJApPATHBIE HEPABEHCTBA, H300pa)KkaThb
pelIeHre HEPAaBEHCTB HAa YMCIOBOM NPSIMOM, 3alIMCHIBATH PEIICHHE C MOMOILIBIO
CHUMBOJIOB.

Pemarte cucTeMbl TMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIFOUAOIITHNC
KBaApPaTHOC HCPABCHCTBO, I/I306pa}KaTI) pPCIICHUC CHCTCMBI HCPABCHCTB Ha
YHCJIOBOM HpHMOﬁ, 3aIIUCBhIBATh PCHICHUC C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELICHNUH PA3JIMYHbBIX 33]1a4.
OyHKIUH.

Pacno3naBaTe (QyHKUMM U3y4eHHBIX BHUAOB. [loKa3pIBaTh CXEMaTUYECKH
pacnoJioKeHNe Ha KOOPAMHATHOM MJIOCKOCTH rpauKoB (PYHKIMI BUaA:

y = kx. y:kx+b,y:§, y =ax’ +bx+c, y =x°, y = Jx,

Yy = |X| B 3aBucumocts or 3HaueHMHl K0IDOUIUEHTOB, ONUCHIBATH CBONCTBA
(GyHKUIHH.

Ctpouth M M300paxkaTb CXEMAaTUYECKU TpaUKy KBAAPATUUHBIX (QYHKLHMH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

PacnioznaBaths kBajpaTHuHyt0 (QYHKIHIO MO (OpMysie, MPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GUZUKHU, TEOMETPHH.

YucioBbIe MOCICI0BATEILHOCTH U IIporpeCcCcuu.

Pacmo3znaBaTh apu)METHIECKYIO U TEOMETPUICCKYIO TPOTPECCUH TIPH Pa3HBIX
crnoco0ax 3aJaHusl.

BeIMonHATE  BBIYMCIIEHUS €  HUCHOJb30BaHHEeM GOpMyJ nN-ro  YJjieHa
apu(PMETHIECKON ¥ TeOMETPUUECKON MPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.
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I/I306pa)KaTB YICHBI IIOCJICAOBATCIIBPHOCTH TOYKAMHM Ha KOOp,HHHaTHOﬁ
IIJTTIOCKOCTH.

Pemarp 3amaum, CBsI3aHHBIE C YMCIOBBIMU IIOCJIEIOBATEIbHOCTSIMU, B TOM
YuClie 33/1a4U U3 PEaIbHOM JKU3HHU (C UCIOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHUH).

3.4.3 Pabdoyas nporpamMma y4ye0Horo kypca '"I'eomerpus" B 7 - 9 ki1accax
(majiee COOTBETCTBEHHO - MPOrpaMma y4e0Horo kypca ""'I'eomerpus', yueOHbIi

KYPpC).
[TosicHuTenbHAs 3aMKCKa.

['eomeTpust Kak OJUH W3 OCHOBHBIX pa3leNOB IIKOJIBHOM MaTeMaTHKH,
UMEIOLINI CBOEH 1IeNbI0 00€CIeUnTh W3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMH W B3aMMHOE pACIOJOXKEHHUE, OINUPAETCS Ha JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETpHH Ha YPOBHE OCHOBHOTO
oOmero o0pa3oBaHMsl 3aKJIIOYAETCA B TOM, YTO OOYYaIOIIUKUCA YYUTCS MPOBOAUTH
JI0Ka3aTeNbHBIE PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHSI, JOKA3bIBATh
UCTUHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, NPOBOJIUTH
paccyxaeHus "OT MNPOTUBHOIO", OTIMYATh CBOMCTBA OT  IPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

"

Llenpro M3ydeHUs TEOMETPUH SBJSIETCS] HCIOIB30BAaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUH KaK MaTeMaTUYECKUX, TaK U MPAKTHYECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  kM3HU.  OOyyaromMiicss  JOJKEH  HAyYUThCS  ONpPEAeIsTb
T€OMETPUUYECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEPTEX WIM PHUCYHOK, HAWTH
IIONIa/lb  3€MEJBHOI0  ydacTKa,  paccyuTarb  HEOOXOJUMYI  JUIMHY
OTITOBOJIOKOHHOTO Kabelst uiin Tpedyemble pa3Mepbl Tapaxa aiis apromoows. [Ipu
pellleHnu 3ajad MPaKTHYECKOro XapakTrepa OOy4aroUUiicsi YYHUTCS CTPOUTH
MaTeMaTUYECKUEe MOJENM  PEANbHBIX JKU3HEHHBIX CHUTyaluid, HPOBOJIUTH
BBIUMCJICHHSI M OIICHUBATh MTOJIYICHHBIN pe3yNbTar.

BaxkHo moguepKkuBaTh CBSI3U F€OMETPUU C APYTUMU YYCOHBIMHU MpPEAMETAMU,
MOTHBHUPOBATh UCIOJIL30BaTh OMpPEACICHUS TeOMETPUUYECKUX (UTYp U TIOHSTHUH,
JIEMOHCTPUPOBATH MPUMEHEHHE TOJYYCHHBIX YMEHUN B (U3HKE M TEXHUKE. ITH
CBs3M Hambosee sipko BHUIHBI B Temax '"Bektopsl", "Tpuronomerpuueckue
cootHomenus", "Meton koopaunat" u "Teopema [Tudaropa”.

VYuebnnii kypc "I'eomerpus" BKIIOYAET CIEAYIONINE OCHOBHBIC pa3Jeibl
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comepxkanusi: "T'eomerpuueckue ¢urypel u ux cBoictBa", "H3mepeHnue
reoMeTpuueckux BeanuuH", "JlekapToBbl KOOPAMHATHI HA TIOCKOCTU", "BekToph!",
" IBmwxenus mockoctu", "IIpeodpazoBanus mogoous".

OO0miee YUCIO YacoB, PEKOMEHIOBAHHBIX I H3YYCHHUS Y4eOHOTo Kypca
"T'eometpus”, - 204 gaca: B 7 kitacce - 68 gacoB (2 yaca B HeJleNn0), B 8 kiiacce - 68
yacoB (2 Jaca B HeJelo), B 9 kitacce - 68 yacoB (2 yaca B HEACIIO).

Jnsg  peamu3anii  IPOrpaMMbl  UCMOJIB3YIOTCA  YYEOHMKH, JOMYLIEHHBIE K
WCIIOJIb30BAHUIO TMPU pealn3allid HUMEIOIIMX TOCYJAapPCTBEHHYIO aKKPEAUTALHIO
o0pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETr0, CPEIHETO
oOmiero oOpa30BaHUS OpPTaHU3AMMAMH, OCYIICCTBISIONIMMHU 00Pa30BaATEILHYIO
JEeSITEIbHOCTD, MpUKa3oM MuHnpocsemieHus ot 26.06.2025 Ne 495:

Maremaruka. ['eometpus: 7-9-e kinaccol: 0a30BbIi ypOBEHb: yueOHUK; 14-
e u3nanue, nepepadorannoe / Aranacsu JI.C., bByry3zos B.®., Kanomies
C.b. u npyrue, AkunonepHoe oduiectBo «3narenbcTBo «IIpocBenieHuey;

DneKkTpoHHBIE 00pa30BaTENIbHBIE PECYPCHI, JAOMYIICHHBIE K HCIOJIB30BAHUIO TIPU
peanu3ald HUMEIOIIMX TOCYJApCTBEHHYIO aKKPEAUTAlUI0 00pa30BaTeIbHBIX
OporpaMM HayajJbHOTO OOIIEro, OCHOBHOIO OOWLIETro, CpemHero OOIIEero
oOpazoBanus npukazom Munnpocsemenus ot 23.07.2025 No551:

o T'eomerpusi, 7 wmacc, ®I'AOY MIIO «Axkanemus MHUHIPOCBEIIEHUS
Poccuny;

o T'eomerpus, 8 kmacc, ®I'AOY [IIO «Axkanemus MUHIPOCBEIICHUS
Poccuny;

o T'eomerpusi, 9 kmacc, ®I'AOY IO «Axkagemuss MHUHIOPOCBEIIECHUA
Poccuny;

Conep:xanue o0yueHusi B 7 Kjacce.

Hauanbuble nonaTus reomerpun. Touka, npsimMasi, OTpE30K, Jdyd. Yroia. Buusl
yrioB. BeprukanbHble M CcMexHbIE yIuIbl. buccexkrpuca yria. Jlomanas,
MHOTrOyroyibHUK. [lapannenbHOCTh U MEPIEHAUKYIISIPHOCTD NPSIMBIX.

Cummetpuunblie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuu. [Ipumepsl
CUMMETPUH B OKPYKAIOLIEM MUpE.
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OCHOBHBIE TOCTPOEHHS C MOMOUIBIO LUPKYJISA U JIMHEWKU. TpeyronbHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOeApeHHBI W PaBHOCTOPOHHHWHM  TpeyroiabHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa 1 IpU3HAKU paBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoiicTBa U NpHU3HAKH NapaJUIeIbHBIX NpAMbIX. CyMMa yIioB TPEYroJbHUKA.
Buentnue yriel TpeyroyJbHUKA.

[IpssmoyronbHbIA ~ TpeyroiibHUK. (CBOWCTBO MEIHAHbl MPSIMOYTOJBHOTO
TPEYTOJbHUKA, IPOBEACHHON K THHOTEeHY3€. [[pru3Haku paBeHCTBa NPSIMOYTOJIBHBIX
TPEYTOJIBbHUKOB. [IpsMOYTONBHBINA TPEYTOJIBHUK C yrioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O IJTUHE
JIOMaHOW, TeopemMa o OoJbpmeM yrie W OOJbIIel CTOPOHE TPEYroJIbHUKA.
[lepieHauKyIAp ¥ HAKIOHHAS.

I'eomerpuueckoe Mecto TO4YeK. buccexktpuca yrila W CEpEeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb U Kpyr, XopAaa M JAuameTp, HuX CcBoilcTBa. B3anmHoe
pacIoNoKEHUE OKPYXKHOCTU M mpsiMoi. KacarenbHas U cekymas K OKpPY>KHOCTH.
OKpyXHOCTb, BIHCaHHas B yroj. BrnucaHHas W oOmnucaHHas OKPY>XHOCTH
TPEYroJIbHUKA.

Conepxanue o0yueHus B 8 Kiacce.

UYetpipexyronpauku. [lapamnenorpaMm, €ro npu3Haku U CBOMCTBA. YacTHbIE
cllyyad NapajuieJorpaMMoB (TPSAMOYTOJIbHUK, poMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKash Tpameuusi, €€ CBOWCTBA U TMPHU3HAKHU.
[IpssmoyronbHas Tpanenus.

Meron ynsoenuss meauansl. lleHTpansHas cummerpus. Teopema @Parneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TUHUM TPEYToJIbHUKA U Tparenuu. LleHTp macc TpeyroiabHuKa.
[Tomobue TpeyronbHUKOB, Kod(pduuueHt mnomodusa. I[lpusHaku mnomoous
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TpEeYroJIbHUKOB. [ IpuMeHeHre noqooust mpu pelieHnH NPaKTUYECKUX 3a/1a4.

CpoiicTBa TwIOmaneii reomeTpudeckux Guryp. Dopmynsl i IIOMIAAA
TpEyroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeH
oA0OHBIX GUTYP.

Bpruucnenne miomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa npu pemenun
PaKTUYECKUX 3a]a4.

CuHycC, KOCHMHYC, TaHT€HC OCTPOro yrja MpSIMOYTOJIBHOTO TPEYroibHUKA.

OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpUTOHOMETpUUECKHE (DYHKIIUU
yrioB B 30°, 45° u 60°.

Brniucannbie U IEHTpAJIbHBIC YTJIBI, YTOJI MEXY KacaTeIbHOU U XOPAOU. Y TIIb
MEXJy XOpJaMU M CEKylIIMMU. BriMcaHHBbIE W OMHCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonokeHue AByX okpykHocTei. Kacanue okpyxHocrten. OOuiue
KacaTeIbHbIE K IBYM OKPYKHOCTSIM.

Conepsxanme oOyueHus B 9 kiacce.

Cunyc, kocunyc, Tanresc yriaoB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. POPMYJIIbI IPUBEICHUS.

Pemenune tpeyronbHukoB. TeopeMa KOCHHYCOB U T€OpeMa CUHYCOB. PelieHue
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeobpazoBanue nonoous. [1ogo01e COOTBETCTBEHHBIX DJIEMEHTOB.

TeopeMa 0 Npou3BeACHUH OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIIUX, TEOpEMa O KBaJIpaTe KacaTeIbHOIl.

Bektop, nnuHa  (MOAyNb)  BEKTOpa,  COHANpaBICHHbIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAMPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BEKTOpaMu. Pa3noxkeHWe BeKTopa 10 JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JIekapTOBBI KOOPAMHATHI HA IIJIOCKOCTU. Y PAaBHEHHUS MIPSAMOM U OKPYKHOCTU B
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KOOpJIMHATaxX, NEPECEUCHUE OKPYKHOCTEH M NpsMBIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J{7TMHA Ookpyx)HOCTH. ['pagycHas u paguanHas
Mepa yIJia, BBIYMCIICHHE IJUH AYr OKpyxHocTed. I[lmomane kpyra, cekropa,
CErMEHTA.

JIBVMOKEHUST TIJIOCKOCTH W BHYTPEHHHUE CUMMETpUU GUTyp (dJIEMEHTapHBIC
npezactasienust). [lapannensubiii nepenoc. [loBopor.

[IpenMeTHble  pe3ynbTaThl  OCBOCHHUS MpOrpaMMbl  Y4eOHOTO  Kypca
"T'eomeTpus".

[IpeameTHbIe pe3ysbTaThl OCBOCHHUS MPOTPaMMbI Y4eOHOTO Kypca K KOHILY
oOy4deHus B 7 Kiacce.

Pacnio3naBaTh U3yd4eHHBIE TEOMETPUYECKUE QUTYPBI, OTIPEACIATH UX B3AUMHOE
PacCIOJIOKEHUE, U300paxaTh reOMEeTpUYECKue (PUTYphI, BHITIOJHATHh YEPTEKU IO
YCIOBHIO 3a7aun. VI3MepsTh TMHEMHBIE U YTIIOBBIE BEJIMYMHBI. Pemars 3amaun Ha
BBIYHCJICHUE JIJTMH OTPE3KOB U BEJIMYUH YTJIOB.

HpOBOI[I/ITI) FPY6YIO OOCHKY JIMHEUHBIX M YIJIOBBIX BCIMYHH IIPECAMCTOB B
peaJIBHOP'I KU3HH, PA3MCPOB IIPHUPOIHBIX 00BbekTOoB. Paznnuars Pa3MECPbl 3TUX
00BEKTOB IO IMOPAOKY BCIMYHNHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCd NpPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEILICHUH 3a]1a4.

[TpoBOAWTH JIOTHMYECKHE PACCYXKACHHS C HCIOJIb30BAHUEM T'€OMETPHUCCKUX
TEOPEM.

[Tonmp30BaThCA TMpPHU3HAKAMM PABEHCTBA MPSIMOYIOJIBHBIX TPEYrOJIbHUKOB,
CBOVWCTBOM MEIUAHBI, POBEAECHHON K TUIIOTEHY3€ MIPSAMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELICHUU F'€OMETPUYECKUX 3a/1a4.

OnpenensTs napaienbHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOpPbIE 00Opa3yer
¢ HUMU cexkymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C NMOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.
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Pemats 3amaun Ha KIeT4aTon Oymare.

[TpoBOAMTH BEIYMCIICHUS U HAXOAUTh YHCIIOBBIC U OYKBEHHBIEC 3HAUEHUS YTJIOB
B T€OMETPUUYECKUX 3a/adax C UCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJILHUKOB U
MHOTOYI'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPU IE€PECEUYECHUU JABYX
napajuielbHbIX NPSIMBIX CEKylleil. Pemars npakTudeckue 3aJaul Ha HaXO0XKJICHHUE
YTJIOB.

Brnaners moHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMEThb ONPEACISTH
OHMCCEKTPUCY yIJla U CEPEAUHHBIN NEPIEHINKYISAP K OTPE3KY KaK T€OMETPUYECKHE
MeCTa TOYEK.

DopMyIHpOBATh OMNpPEACIICHUS OKPYXHOCTH W Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMHU. ¥ METh IIPUMEHSThH 3TU CBOMCTBA MIPU
pELIeHUH 3a1a4.

Brnaners moHATHEM ONMCAHHOW OKOJIO TPEYrOJIbBHUKA OKPYKHOCTH, YMETh
HaxoauTh ee LeHTp. [lonb3oBaThcs pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTOJbHHUKA IIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, YTO CEPEINHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

BJ'IaIIGTB MOHSITHEM KacaTeJIbHOM K OKPYKHOCTH, IT0JIb30BATHCA TGOpGMOfI 0
MNCPICHINKYIIAPHOCTH KacaTeJbHOM U paanyca, IIpOBCACHHOI'O K TOYKC KaCaHH .

[Tonp30BaThCA MPOCTEUIIMMHU I€OMETPUYECKUMH HEPABEHCTBAMH, MOHUMATh
UX TIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUYECKUE MOCTPOCHUSI C MOMOIIBIO LUPKYJIS U
JINHEUKH.

[IpeameTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBbI Yy4eOHOTO Kypca K KOHILY
oOy4deHus B 8 Kiacce.

Pacrio3HaBaTb OCHOBHBIC BHUAbI UYCTBIPCXYI'OJIBHUKOB, HX 3JICMCHTHI,
MOJIb30BaThCS X CBOMCTBAMHU IIpHu pCHICHNH I'COMCTPHUICCKHX 3a/1a4.

[IpuMeHsITh CBOWMCTBAa TOUYKM TEpPECeUeHUs] MEAWaH TPeyrojbHUKa (IeHTpa
Macc) B peIlICHUH 3a/1ay.

Brnanets noHsiTueM cpeiHEN JTMHUU TPEYTOJIbHUKA U TPANeluu, IPUMEHSITh UX
CBOWCTBA IIPU PEUIEHUU reoMeTpudecKux 3anad. [lons3oBatecs Teopemont daneca
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n TeopeMoﬁ O IIPOIOPHUOHAIBHBIX OTPC3KAX, IMPHUMCHATHL HX JId PCIICHUA
IMPAKTHYCCKUX 3aaa4.

[TpuMeHsATh IpU3HAKU TTOA00USI TPEYTOJLHUKOB B PEIICHUU TE€OMETPUUCCKUX
3aj1a4.

[Tonb3oBatbes Teopemoit [ludaropa st pemieHUST TEOMETPUUYECKUX U
paKkTUYeCKuX 3aaa4. CTpOUTh MaTEMAaTUYECKYIO MOJIEb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOSITEIILHO ITPOBOJIUTH YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIMHBI.

Brnagere mNOHATHAMHM CHHYCAa, KOCHMHYCa M TaHI€HCa OCTpOToO yrjia
IPSIMOYTOJIBHOTO TpeyrojbHUKa. [1onb30BaThCsi ITUMM MOHATUSAMU JUJISL PEILICHUS
IPAKTUYECKUX 3ajau.

BbruncnsaTe (pa3auuHbIME CIIOCOOaMH) IUIOLIAAb TPEYTOJbHUKA U ILIOLIAIH
MHOTOYTOJBHBIX ~ (GUryp (MONB3YysCh, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsATh MOy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnaners mNOHATHSAMH BIMCAHHOTO M ULEHTPAJIBHOTO YIJIa, HCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaxX, YIJaxX MEXIy XOpJaMHU (CEKYIIHMMH) U YIJie MEXIY
KacaTeJIbHOM U XOpAOU IPU PELICHUHU F'€OMETPUUYECKUX 3a/1ay.

BJ'IaIIGTB IMOHATUEM OIIMCAHHOI'O YCTBIPCXYI'OJIbHHUKA, IIPUMCHATDH CBOMCTBA
OIIMCAHHOI'O YCTBIPCXYI'OJIbHUKA IIPpHU PCIICHUHA 3a/1a4.

[IpuMeHATh MOJyYEeHHbIE 3HAHUS Ha MPAKTUKE - CTPOUTh MATEMAaTHYECKHE
MOJIEJIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

[IpeameTHbIE pe3yabTaThl OCBOCHHS MPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydenus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOUIBIO PA3JIMYHBIE AJIEMEHTHI MPSMOYTOJbHOrO TpeyrojbHuka (''perieHue
MPSIMOYTOJIBHBIX TPEYTroiabHUKOB"). HaxoauTh (C MOMOIIBIO KAJIbKYJISATOPA) JIMHBI
Y YTJIbl JU1sl HETAOJUYHBIX 3HAYEHUH.

ITonw30BaThCs (1)OpMy.]'IaMI/I IMPHUBCACHUA N OCHOBHBIM TPHUIOHOMCTPHUUCCKUM
TOXACCTBOM [JI1 HaAXOXIACHUA COOTHOIIICHUH MCKIY TPUTOHOMCTPUYICCKUMU

BCIIMYMHAaMM.
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Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JJISI HAXOXKJIEHUS Pa3INYHBIX
AJIEMEHTOB TpeyrojbHuka ("pelieHue TPeyroJbHUKOB"), MPUMEHSATh UX IMpHU
pelIeHUN TeOMETPUYECKUX 3a/1au.

Brnaners nonstusMu npeodpa3oBaHus 1Mo100us, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. [lonbp3oBaThest cBOMCTBaMU MOA00MST TMPOU3BOJIBHBIX (QUTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAHWTh YIbl y MOM0OHBIX (uryp. Ilpumenars
CBOMCTBa TOA00MSA B TMPAKTUYECKUX 3a7adyax. YMEThb MPHUBOJIUTH TMPUMEPHI
noTI0OHBIX (PUTYP B OKPY’KAIOIIEM MUDE.

[Tonp30BaThCs TCOPCMAaMHU O IIPOU3BCACHUUN OTPC3KOB XOpPA, O IIPOU3BCACHUN
OTPC3KOB CCKYIIUX, O KBaJAparTe KacaTeJIbHOM.

[Tonp3oBaThCs BCKTOpaMH, IIOHHMATb HX FGOMeTpI/ILIeCKI/Iﬁ )51 (1)H3H‘-I€CKI/II71
CMBICJI, NMPHUMCHATHL HX B PCHICHHM TI'COMCTPHYCCKHX U (1)PI3I/I‘-ICCKI/IX 3ajad.
HpI/IMeHHTB CKaJIIPHOC IIPOU3BCACHNC BCKTOPOB JIA1 HAXOKIACHUA OJIMH U YIJIOB.

ITonp30BaThCs MCTOAOM KOOPAHHAT Ha INIOCKOCTHU, IPUMCHATD €TI0 B PCIHICHUHU
TCOMCTPHUUCCKUX U ITPAKTHYCCKHX 3aaa4.

BJ'IaIIGTB IMOHATHAMHA IIPABHJIBHOI'O MHOI'OYI'OJbHHKA, MJIMHBI OKPY>KXHOCTH,
MJIMHBI AYTH OKPYKHOCTH U paHHaHHOﬁ MCpHI yIJia, YMCTh BBIYHMCJIATH INIOIIAIb
Kpyra u €ro YacTeH. HpI/IMeHHTB IMOJIYYCHHBIC YMCHHU: B IIPAKTHYCCKHUX 3a/1adaXx.

Haxonuth ocu (WM LEHTPHI) CUMMETPUU (UTYp, TPUMEHSTH IABUKEHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh TOJyYCHHBIC 3HAHUS Ha TMPAKTUKE - CTPOUTh MAaTeMaTHUCCKHEC
MOJIEINHN JIJIS 3a/1a4 PeabHON JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TPUMEHEHHEM TMOoJ00UsI W TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACH, Te
HE00XO0IMMO, KaJIbKYJISITOPOM).

TemaTtnyeckoe MmiIaHUPOBAHUE

/-1 KJ1acc
KonuuecTtBo yacos DNEeKTPOHHBIE
Ne | Haumenosanue (poBbIc)
N/ | pasjienoB U TeM | Beer |KouTponbHbl | [IpakTHYECKH 06pasoBaTeNbHbIE
I | HpOrpaMMbI 0 e paboThI e paboThI pecypehI
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I . I'eomerpus, 7
POCTCHIINC knacc, DOIrAOY
reOMETPUYECKHUE O «Axazemus
burypel u uX M
2 MHITPOCBEILCHU
1 |cBoiicTBa. 14 i
s1 Poccuny;
N3mepenne
FEOMETPUYECKU
X BEJIUYUH
I'eomerpus, 7
kmacc, DOIrAOY
2 |TpeyroapHuku |22 1 JUIO  «Axanemus
MunnpocsenieHu
s Poccuny;
I'eomerpus, 7
[TapamnenbHbie kimacc, OIAOY
psIMbIE, CyMMa IO «Axkagemus
3 14 1
YIJIOB MunnpocsenieHu
TPEYrOJIbHUKA s Poccuny;
I'eomerpus, 7
OKpyXHOCTb U kiacc, OI'AOY
KpYT. IO «Axagemus
4 14 1
['eomerpruuecku MuHmpocBenieHu
€ MTOCTPOCHUS s Poccuny;
I'eomerpus, 7
ToBTopeHue knacc, DOIrAOY
5 |o0o61mienne 4 1 A0 «Axanemus
. MuHnrnpocsenieHu
3HaHUU
s Poccuny;
OBUIEE
KOJIMYECTBO 68 4
YACOB I1O
[TPOITPAMME
8-1i kiacc

KonungecTBO Yacos
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DNEeKTPOHHbBIE

No | HaumenoBanue
Bceer |Kontposnbhsi |[Ipaktuuecku | (udpoBsie)
n/ |pa3ienoB U TeM
1 | mporpamye! 0 € paboThI € paboThI 00pa3oBaTebHbIC
pecypchl
I'eomerpus, 8
kmacc, DPIAOY
1 YeTplpexyroapHUK 12 1 JAI1O «Axkagemust
51 Munnpocsenien
usi Poccuny;
Teopema Daineca u I'eomerpus, 8
Teopema 0 kiacc, DI'AOY
5 MPONOPIMOHAIbHBI 15 1 HITIO «Axagemus
X OTpPE3Kax, MunnpocsenieHus
MOJIOOHBIE Poccuny;
TPEYTOJIbHUKU
IImomans. I'eomerpus, 8
Haxoxnenue k1acc, PI'AOY
101 Ieu HITIO «Axagemus
3 |TpeyrosbHUKOB U |14 1 MunnpocBeneHus
MHOTOYTOJIbHBIX Poccuny;
¢uryp. Iliomanu
MO00HBIX (Uryp
Teopema I'eomeTpus, 8
Mudaropa " kiacc, DI'AOY
4 10 1 HITO «Axagemus
Havasa
MuHnpocBeneHus
TPUTOHOMETPUU _
Poccuny;
Yrasl B I'eomeTpus, 8
OKPY’KHOCTH. kiacc, DI'AOY
Brincanneie 51 HITO «Axanemus
OTMCAHHbIE MunnpocBenieHus
5 |ugerwsipexyronpHuk |13 1 Poccuny;
u. KacarenpHble k
OKPY>KHOCTH.
Kacanue
OKPYXKHOCTEMN
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I'eomeTpus, 8
[ToBTOpEHUE, kinacc, DI'AOY
6 |o0oOmenue 4 1 JIIO «Akagemus
3HaAHUU MunnpocsenieHus
Poccuny;
OBILEE
KOJIMYECTBO
YACOB I10 68 0 0
ITPOTPAMME
9-i1 knacc
KosnmyecTBo yacos DJIEKTPOHHBIEC
Ne | HaumeHnoBanue
1/ |pasmenoB U TEM|pB K 1 (wagpossre)
I - cer | Konrponbusl |IIpakTuiecks | ogpasosarenshbie
0 € paboThI € padoThI pecypehI
Tpuronomerpus. ['eomeTpus, 9
Teopemsl kinacc, OI'AOY
1 |¥ocunycos Hi16 1 HAIIO «Axanemus
CHUHYCOB. MuHnnpocseleHu
Pemenue s Poccumy;
TPEYTroJIbHUKOB
[IpeobpazoBanue ['eomeTpus, 9
O100ms. knacc, DI'AOY
2 |Merpuueckue 10 1 HITO «Akanemus
COOTHOIIICHUS B MuHInpocBeleHus
OKPYKHOCTHU Poccuny;
I'eomerpus, 9
kinacc, DI'AOY
3 | Bekropsl 12 1 IO «Axanemust
MuHnpocBemeHus
Poccuny;
I'eomerpus, 9
JlexapToBbI kiacc, PI'AOY
4 |koopauHaThl Ha|9 1 JI1O «Axkagemus
IIOCKOCTH MunnpocseleHus
Poccuny;
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IIpaBuibHBIE ['eomerpus, 9

MHOT'OYTOJIbHUKH kiacc, PI'AOY
JnmrHa HITIO «Akanemus
5 |okpyxHoctTn U |8 MuHnnpocBenieHus
IJIoIaabr Kpyra. Poccuny;
Breraucnenue
[IoIaae

I'eomerpus, 9
ki1acc, PI'AOY

6 v 6 HITIO «Akanemus
MIJIOCKOCTH
MunnpocseeHus
Poccuny;
[ToBTOpEHUE I'eomerpus, 9
S6oOmonHe, knace, DLAOY
! o ’ ! 2 JITIO «Axkanemus
CHUCTEMaTHU3aLMs
% MunnpocseneHus
3HAHUI
Poccuny;
OBILEE
KOJIMYECTBO
YACOB mo|%8 |6 0
I[TPOTPAMME

3.4.4 Padouast nporpamMMa y4eOHOro Kypca ''BeposiTHOCTH M cTaTHCTHKA"
B 7 - 9 kiaccax (majiee COOTBETCTBEHHO - NPOrpaMMa y4eOHOro Kypca
"BepoSITHOCTDH M CTATUCTUKA'', yUeOHBIH KYPC).

IlosicHUTEIbHASA 3aITUCKA.

B coBpemenHoM 1mmudpoBoM MHUpPE BEPOSTHOCTh W CTATHCTHKA MPUOOPETAOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUUECKUX MPUIIOKEHUMN, TaK U
X poJii B 00pa30BaHUM, HEOOXOIUMOM Ka)XJIOMy 4elloBeKy. Bospacraer umcio
npodeccuii, mpu oOBJIaJIEHUU KOTOPBIMU TpedyeTcs xoporias 6a3oBasi MOJTOTOBKA B
00J1aCTH BEPOSITHOCTH M CTATHCTHUKH, TaKasl MMOATOTOBKA Ba)KHA JJIST MPOJAOJIKCHUS
oOpa3zoBaHus U JIJIsl yCIEUTHON TPoQeCcCHOHATBbHON Kaphephl.

Kasx1p1it 4enoBeK MOCTOSHHO MPUHUMAET PEIICHUS HAa OCHOBE MMCIOIIMXCS Y
HETO JaHHBIX. A 1T 000CHOBAaHHOTO MPHUHSATHS PEIICHUS B YCIOBHUSAX HEIOCTATKA
WM M30bITKa MHPOpMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIIo c(hOpMHUPOBAHHOE
BEPOSTHOCTHOE 1 CTATUCTHUYECKOE MBIIIUICHHE.
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NMeHHo mO3TOMY OCTpO BCTajJa HEOOXOAUMOCTh C(HOPMUPOBATH Yy
oOyyaromuxcs GyHKIMOHAJIBHYIO TPAMOTHOCTb, BKJIIOUYAIOIIYIO B ce0sl B Ka4eCTBE
HEOTHEMJIEMOM  COCTaBJISIOIIEH yMEHHE BOCHPUHUMATh M KPUTHYECKU
aHATM3UPOBATh MH(POPMAITUIO, TIPEACTABICHHYIO B PA3INYHBIX (pOopMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX IMPOLECCOB W 3aBUCHUMOCTEH,
MPOU3BOJIUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPHUHIIMIIAMUA COOpa, aHAINU3a U
NPEJCTaBICHUS JaHHBIX W3 Pa3jMuYHBIX cep KU3HU 0O0IIecTBa M TOCyAapcTBa
npuodIaeT oO0yyaroumxcs K OOLIECTBEHHBIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKHM pPa3BHUBAET HABBIKM OpraHU3alM Iepedopa M IMojacYeTa 4ucia
BAapUAHTOB, B TOM YHUCJIE B IIPUKJIAIHBIX 3a/1a4yaX. 3HAKOMCTBO C OCHOBaMH TEOPUHU
rpadoB co3/1aeT MaTeMaTH4YeCKUil GyHAAMEHT 17151 (POPMUPOBAHUS KOMIIETEHIUI B
o0nacTu UHPOPMATUKH U LHUPPOBBIX TEXHOJOTHHA. [Ipy M3yyeHUH CTaTHUCTHKU H
BEPOATHOCTH OOOTalaroTCsl IPEACTABICHUS OOYYaroIMXCA O COBPEMEHHOM
KapTUHE MHpa M METOJaX €ro McCCiel0BaHusd, (popMuUpyeTcs MOHUMAHHE POJIU
CTAaTUCTUKU KaK MCTOYHUKA COIMAIbHO 3HAUMMON MH(GOPMALIUU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B cooTBeTcTBUY C JaHHBIMHU IIEISIMH B CTPYKTYpE ITPOTpaMMbl y4eOHOT0 Kypca
"BeposiTHOCT, M cTaTUCTHKA" OCHOBHOTO 0O0IIero oOpa3oBaHUs BbIJEICHBI
CIEYIOIINE COMEPKATEIbHO-METOANYECKUE JUHUU: "l[IpencTaBieHre NaHHBIX U
onucarenpHas crtatuctuka', "BepositHocTh", "DJaeMEHTHI KOMOMHATOPHUKHU'",
"BBenenue B Teoputo rpadon".

Conepxanue nuaun "llpeacTaBieHne AaHHBIX M ONMUCATENbHAS CTaTUCTHKA"
CIIY’KUT OCHOBOM 7151 popMUpOBaHUSI HABBIKOB pabOTHI C UH(POpMAIIUEn: OT YTCHUS
¥ MHTEpHpeTanuu uHpOopMaIuu, IpeIcTaBIeHHON B TaOIMIlaX, HA AHarpaMMmax H
rpadukax, 1o cOopa, MPEACTABICHUS W aHaIW3a JaHHBIX C HMCIOJIb30BaHUEM
CTAaTUCTHUYECKUX XapaKTEPUCTUK CPEIHUX M paccewBaHus. Pabortas ¢ JaHHBIMW,
oOydJaroryecss yd4aTcsi CUHMTBIBATb W HMHTEPIPETUPOBATH AHHBIC, BBIIBUTATH,
apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEHINNE THUIOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIOIIUMH H3MEHYMBOCTh, W OIIEHUBATh WX BIMSHHE Ha
paccMaTpUBaeMbIe BEJIMUYUHBI U TIPOIECCHI.

NHTYUTHBHOE TIPEACTABIECHUE O CIYyYalHOM W3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUHWM CTAHOBUTCS MOTHBHUPYIOLIEM OCHOBOM JUJIA
M3Yy4YECHUS TEOPUM BEPOSTHOCTEW. bosblioe 3HAUYEHHWE HUMEIOT MPAKTUYECKUE

3aJlaHHvs, B YaCTHOCTH OIIBITHI C KIIACCUYCCKHUMHA BEPOATHOCTHBIMHU MOACIISAMMU.
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[TonsiTHe BEPOATHOCTH BBOAWUTCS KAaK Mepa MPAaBIOMOMOOMS CIy4ailiHOTO
coObitusi. [lpm wu3ydyeHun y4yeOHOro Kypca oOOydarlIuecs 3HaKOMSTCA C
MPOCTENIIIMMU METOIAMH BBIYUCIIEHUS BEPOSITHOCTEN B CITyYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOYKHBIMHM 3JIEMEHTApPHBIMH HMCXOJAMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh U pelIaTh Oojiee CIOXKHBIE 3a7aud. B yueOHBINH Kypc
BXOJST HAYaJIbHbIC MPEACTABICHUS O CIyYalHBIX BEIMYMHAX U MX YHUCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBIIIETCS 3HAKOMCTBO OOYYArOIIMXCS C
MHOKECTBaMU U OCHOBHBIMH ONEpALUsIMU HaJ MHOKECTBAMH, PacCMATPUBAIOTCS
OpUMEphl IPUMEHEHMSI I PELEHUs 3ajad, a TaKKe HCIOJIb30BAaHUS B JPYTHX
MaTEMaTHUECKUX Kypcax U yueOHBIX MpPEAMETaX.

B 7 - 9 kmaccax m3ydaercs ydeOHBINM Kypc "BeposTHOCTH M cTaTUCTUKA", B
y y4 yYp p )

KOTOPBIW BXOJAT pazaeisl: "[IpencTaBieHne JaHHBIX U ONUCATENbHAA CTATUCTHKA',

"BepostHoCTh", "DnemenTsl koMOuHaTOpuKU", "BBeaenue B Teoputo rpagos".

OO6miee 4uCIO YacoB, PEKOMEHJIOBAHHBIX ISl M3Yy4YeHHUs Y4eOHOro Kypca
"BepositHocTh M cTatuctuka”, - 102 gaca: B 7 kiacce - 34 gaca (1 yac B Hefienio), B
8 kiacce - 34 gaca (1 gac B Henento), B 9 kiacce - 34 yaca (1 gac B Heneo).

JUis peanuzald MPOrpaMMbl HCHOJB3YIOTCS YYEOHHKH, JOMYIICHHbIE K
MCIIONB30BAaHUIO TIPH pean3aliil UMEIOIIUX TOCYJApPCTBEHHYIO aKKPEIUTAIHIO
o0pa3oBaTeIbHBIX MPOrpaMM HAaYaJIbHOrO OOIIEro, OCHOBHOTO OOLIETrO, CPEIHETO
oOmiero oOpa3oBaHUs OpraHU3aAlUSIMHU, OCYIIESCTBISIONIMMHU 00pPa30BaATEIbHYIO
NEesATeILHOCTD, MpuKkazoM Munnpocsemenus oT 26.06.2025 Ne 495:

e Maremaruka. BeposTHocTh u cratuctuka: 7-9-¢ Kiacchl: 0a30BbIN
ypOBeHb: yueOHUK: B 2 vacTsx; 1-oe uznanue / Boiconkuit U.P., Smenko
N.B.; mox pen. Amenko N.B., AxumonepHoe oOuiectBo «31aTenbCTBO
"IIpocBemienue' »;

DneKTpOHHBIE 00pa30BaTEIIbHBIC PECYPCHI, JOMYIICHHBIC K MCITOIb30BAHUIO
IpU peanr3ay 00pa3oBaTeIbHBIMU OPTraHU3ANMSIMHU UMEIOIIHUX TOCYAapCTBEHHYIO
aKKpeIUTaIlli0 00pa3oBaTeNbHBIX MPOrpaMM HAYaJIBHOTO OOIIETro, OCHOBHOTO
oOmiero, cpeaHero oOmiero oOpa3oBaHUs MPUKA30M  MUHIPOCBEIICHUS
oT 23.07.2025 Ne 551
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Martematuka. BepostHoCTh U ctatuctuka. UHTepakTuBHbIC 3a1anus. 1 - 9
kiaccbl OO0 «CkaeHr»

Conep:xkanue o0ydyeHusi B 7 Kiaacce.

[IpeacraBnenrie AaHHBIX B BUJIE TAOJMHII, AUarpamm, rpadukoB. 3anojiHeHUE
TA0NWIl, YTCHHE U TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpPYTOBBIX). UTeHHE rpaMKOB peaibHBIX TpoIieccoB. 3Bneuenue nadopmarim u3
JarpaMM W TaOJIHII, UCTIOIh30BAaHUE U MHTEPIPETALNS TaHHBIX.

OnucarenpHasi CTATUCTUKA: cpeaHee apudMeTHdYecKoe, MeauaHa, pa3max,
HauOoJbIlICE M HaUMEHbIIIEE 3HAYeHUs Habopa 4YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4alHOM U3MEHYHUBOCTH.

CrnydaliHBIH SKCIIEpUMEHT (OMbBIT) U CiiydailHoe coOwiTHe. BeposTtHOCTh U
yacToTa. Pojib MajoOBEpOSITHBIX M MPAKTUYECKHU JOCTOBEPHBIX COOBITHI B IPUPO/IC
U B oOniectBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmmHbl. Uucno pebep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn n nukinsl. Iyt B
rpadax. O6xon rpada (ditsiepoB mnyth). [IpeacraBienue o0 OpUESHTHPOBAHHOM
rpade. Pemenue 3agad ¢ noMouibio rpagos.

Coneprxanue 00y4yeHus B 8 Kjacce.
[IpeacraBneHne TaHHBIX B BUAC TaOIUI, TUarpamMmm, rpad)uKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, MOJMHOXeCTBO. Ormnepanuu  HaJ
MHOECTBaMU: 00bEeIMHEHUE, IEpeceueHue, qonoiHeHue. CBOWCTBA onepaluii HaJl
MHOXECTBAMHU:  MEPEMECTUTENIbHOE,  COYETATEIbHOE,  PaCHpPeeIUTENbHOE,
BKUIIOUeHUS. Vcmonb3oBaHue TrpadUyecKoro TNPENCTABICHUS MHOXKECTB IS
OMMCaHUS peaJbHbIX MPOLIECCOB U SIBJIICHUM, P PELUICHUHU 3a/a4.

N3mepenue paccenBaHus JaHHBIX. JlUcCriepcuss U CTAHIAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA00OPOB. JlmarpamMma pacceuBaHus.

DneMeHTapHble COOBITUSI  ciaydailHOro ombiTa. CiydaiiHble  COOBITHS.
BepositHocTrt  coObITHii. OnNBITBI ¢ PaBHOBO3MOXKHBIMH  DJICMCHTApHBIMHU
coObrTusMu. CyuyaiiHblii BBIOOpP. CBSI3b MEKIYy MaJOBEPOSTHBIMH U TIPAKTUUCCKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.
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HepeBo. CBoiicTBa 1€pEBbEB: €ANHCTBEHHOCTD IIyTH, CYILIECTBOBAHUE BUCSIYEH
BEPILMHBI, CBSA3b MEX/1y YUCIOM BEPUIMH U yucioM pedep. [IpaBuino yMHOXKEHUS.
Pemenue 3aa4 ¢ momouisio rpagos.

[IpotuBononoxuele coObiTHs. [uarpamma Oiinepa. OObeAMHEHUE U
nepeceyeHne  coObiThil. HecoBMecTHbie  coObiTus. DopMyna  CIOXKEHUS
BEPOSAATHOCTEW. YCIIOBHAs BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnumble
coObrtus. IlpencraBnenue skcrepuMeHTa B BUIe JAepeBa. Pemienune 3amad Ha
HaXOXKJEHUE BEPOSTHOCTEH C MOMOILBIO JI€pEBa CIYyYaHOI'O HKCIIEPUMEHTA,
auarpamm ODunepa.

Conepxanue o0yueHus B 9 kiacce.

[IpencraBienre  JaHHBIX B BUAE TaOIWI, JuarpamMm, TpadHKoOB,
WHTEpIIpeTanus 1aHHbIX. YTeHUe U moCcTpoeHue Tabull, JuarpamMm, rpadukoB mo
peaTbHbIM JJAHHBIM.

[TepectanoBku u (akropuan. Coueranusi U 4YUCIO coyeTaHUU. TpeyroJbHUK
[Tackains. Pemenre 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposTHOCTh. CiydallHbIN BBIOOp TOUKM U3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

Hcnertanue. Ycenex n Heynada. Cepus HCIbITaHUM 10 nepBoro ycnexa. Cepus
ucnbeiTanuii bepHyiu. BeposaTHocTu coObITHII B cepun UcTibITaHUN bepHyim.

CinyuvaiiHass BeNMYHMHA W PACOPEACICHHUE BEPOATHOCTEW. MaremaTuyeckoe
oxumanue u gucnepcusi. [lpumepbl MaTeMaTHYECKOrOo  OXHUAAHUS KAk
TEOPETUYECKOTO CPEHEr0 3HAYEHHUS BEJIMYMHBL. MareMaTH4ecKoe OXXKHUJaHUE U
JCIIEPCHUSI CITyYaitHOM BEJIMUMHBI "'YMCIIO0 YCIIEXOB B CEpUHU UCTIbITaHN bepHymm".

[Tonsarue o 3akoHe OoybIIHMX Yuced. M3MepeHne BepOSTHOCTEH C MOMOIIBIO
qacToT. PoJib 1 3HaueHne 3aKOHA OONBIITNX YHCEI B MPUPOC U OOIISCTRE.

[IpenMeTHble  pe3ynbTaThl OCBOEHHUS MPOrpaMMbl  y4yeOHOro  Kypca
"BeposiTHOCTB M cTaTnCcTHKA'.

[IpeameTHbIE pe3ysbTaThl OCBOEHHUSI MPOTrpaMMbl Yy4eOHOTIO Kypca K KOHILY
oOy4deHus B 7 Kiacce.

Yutate wuHGOpMAINIO, TMPEACTABICHHYI0 B Ta0/lMIaXx, Ha Jauarpammax,
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MPEACTABIIATh JaHHBIC B BHUIE TaONWI, CTPOUTH JUATPAMMBI (CTOJIOUKOBBIC
(cTonibyaThie) U KPYroBbI€) IO MAaCCHBaM 3HAUYCHUH.

OnuceiBaTh u HHTCPIPCTHUPOBATDH PCaJIBHBIC YHCJOBBIC JaHHBIC,
MMpCaACTAaBJICHHBIC B TaGHI/IHaX, Ha JuarpamMmax, rpa(bHKax.

Hcnonb3oBaTh 1y OMMCAHUS JIAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apuMeTHUECKOoe, MeauaHa, HauOosbliee M HaMMEHbIee 3HAYCHUS,
pa3mMax.

Nmete mnpencraBieHue O CIIy4yalHOM W3MEHYMBOCTH HA IPUMEpPAX IEH,
(¢u3NYECKUX BEJIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUSI MPOrpamMMbl Y4eOHOTO Kypca K KOHILY
oOy4deHus B 8 Kiacce.

W3Bnekate W mnpeoOpa3oBbIBaTh MHGOPMAILMIO, TMPEACTABICHHYIO B BHJIE
Ta0NHLl, TuarpamMm, rpaukoB, MPEACTABIATh JaHHbIE B BUIE TaOJIUL, AUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIC C IIOMOIIBIO CTAaTHCTHYCCKHX MoKa3aTeseil; CpCaAHUX
3HAYCHUHN U MCPp paCcCCHUBAaHUA (pa3MaX, AUCIICPCHA U CTAHAAPTHOC OTKJ'IOHGHI/IG).

HaxonuTth 4acTOTHI YMCIIOBBIX 3HAYEHHUM U YACTOTHI COOBITUH, B TOM YHUCJIE TI0
pe3yabTaTaM U3MEPEeHUN 1 HaOIIOACHU.

Haxonuth BepOSITHOCTH CIydyalHBIX COOBITUN B OMBITAX, 3Hask BEPOSITHOCTU
AIIEMEHTApHBIX COOBITUIA, B TOM YHCIE€ B ONBITAX C PAaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBath Tpaduueckue MOJEIH: JIEPEBO CIYYalHOTO SKCIEPUMEHTA,
JyarpaMMsbl Dilliepa, YuciaoBas npsmasi.

OHepI/IpOBaTI) IMOHATHUAMU: MHOXKCCTBO, IIOAMHOZKCCTBO, BBIIIOJIHATD OIICPpAllN
HaJd MHOXCCTBaMU: 06T>eI[HHeHI/Ie, MMEPCCCUYCHUC, AOIIOJIHCHUC, IICPCUHUCIIATDH
9JICMCHTBI MHOXKCCTB, IPUMCHSATD CBOMCTBA MHOECTB.

Hcnonb3oBath rpadguyeckoe mpeACTaBICHUE MHOXKECTB U CBSI3eH MEXKTy HUMU
JUJIsL OTIMCAHMS MPOLIECCOB U SIBJIEHUI, B TOM YHUCJIC MPU PELICHUU 3a7a4 U3 JPyTUX
y4eOHBIX MPEIMETOB U KyPCOB.
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[IpeameTHBIC pE3yabTAaThl OCBOCHHS MPOTPaMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

W3BnekaTh U MpeoOpa3oBbIBaTh HHOOPMAITHIO, IPEICTABICHHYIO B Pa3JINYHBIX
UCTOYHUKAX B BHJE TAOJUI], TUarpaMM, rpaduKoB, MPeJACTaBISITh JaHHBIC B BUJIC
Ta0NHII, TUarpaMm, rpauKoB.

Pemwate 3amaun OpraHuW30BaHHBIM NEPeOOPOM BapUAHTOB, a TaKXKE C
MCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHUIT U METOJIOB.

Hcnonp30oBaTh ONMCATEILHEIC XApaKTCPUCTUKNU IOJIsI MACCHBOB YHCJIOBBIX
AaHHBIX, B TOM YHUCJIC CPCOAHUC 3HAYCHUA U MCPBI paCCCUBAHU.

HaXOI[I/ITB YacTOThl 3HAUEHUN M YaCTOThI CO6I>ITI/IH, B TOM YHCJIC ITIOJb3YACH
pe3yiibTaTaMu IIPOBCACHHBIX H3MCp€HI/Iﬁ u H&6JIIOI[€HHI>’I.

Haxonutb BEpOSTHOCTH CIy4alHBIX COOBITUH B WM3YYEHHBIX ONBITaX, B TOM
YHUCJIE B OMNbBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEpUAX
VCIIBITAHUM J10 TIEPBOTO YCIIEXA, B CEPUSIX UCTIBITAHUN bepHyIUIH.

NmeTp mpencraBiieHHE O CIIy4YalHOM BEJIMYMHE W O pPacHpeaccHUH
BEPOSITHOCTEN.

HNmeTp mnpeacTaBieHUE O 3aKOHE OOJBIIMX YHUCEN Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
NpUPOAE U OOIIECTBE.

B (denepanbHbIX 1 perMoHaIbHBIX MPOLIEAYPaX OLEHKH KauecTBa 00pa3oBaHuUs
UCIIONB3YETCSl  MepedyeHb (KOAM(PHUKATOpP) pacCHpeleNeHHbIX 10  KjaccaM
IPOBEPAEMbIX TPeOOBAaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesIbHON
IporpaMMbl OCHOBHOTO 00Ilero oOpa3oBaHMsI W DJIEMEHTOB COJEpKAaHUA IO
MaTeMaTHUKe.

TemaTtnyeckoe MmiIaHUPOBAHUE

7-11 KJmacc
KonuuecTBo 4acos OJNeKTPOHH
No Haunmeno 135
I BaHUeE Be Kontpon [IpakTnu (LII/I(l)pOBBIe
/ pa3zesnos er bHBIE €CKHe )
I u  TeM 0 paboThI paboTE! obpasoBare
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nporpam
MBI

JbHBIC
pecypchl

IIpencrasie
HUE JTAaHHBIX

- Maremartuka.
BeposTtHocTh M
CTaTHUCTHKA.
HNHTepakTuBHBIE
3agaHus. 7 - 9
knaccel OO0
«Ckaenr»

OnucareipbH
as
CTAaTUCTHUKA

- Maremartuka.
BeposTtHocTh M
CTaTHUCTHKA.
NHTEepakTUBHBIC
3agaHus. 7 - 9
kiaccel OO0
«CxaeHry»

Cnyuaiinas
M3MEHYUBOC
Th

- Maremartuka.
BeposTtHocTh 1
CTAaTHUCTHKA.
NHTEepakTUBHBIC
3amanus. 7 - 9
kiaccel OO0
«CxaeHry

BBenenne B
TEOPHUIO

rpados

- Maremartuka.
BeposTtHocTh 1
CTaTUCTHKA.
NuTepakTuBHbBIE
3aaaHus. 7 - 9

kiaccel OO0
«CxkaeHr»

BepostHOCTB
M 4acrorta
CIIy4ailHOTO
COOBITHSA

- Marematuxka.
BeposTtHocTh 1
CTaTUCTHKA.
NHTepakTuBHbBIE
3amanus. 7 - 9
kiaccel OO0
«CkaeHr»
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- Marematuxka.
BepostHOCTh M
O0o0011eHNE, CTAaTUCTHKA.

6 |cucremarusa 5 2 HuTepakThBHBIC

1[1s 3HAHUI 3aganuda. 7 - 9
kiaccel OO0
«CKaeHr»

OBIIIEE

KOJIMYECTBO 34 9 5

YACOB I1O

I[TPOI'PAMME

8- knacc
KommuectBo vacos DIIEKTPOHH
Haunmeno
No BaHME bIe
(umdpossbie
7 Eaﬂeﬂfeid Bc KonTpo IMpakTrg )
I Hporpam zr ;zlngBI Ie)‘;fgﬁim 00pasopate
ML JIBHBIC
pecypcebl
- Marematuxka.
BepositHOCTB M
[ToBTOpEHNHE CTaTUCTHKA.
1 |kypca 7-to 4 NHTepakTUBHBIC
Kjacca 3agaHus. 7 - 9
kiaccel OO0
«CkaeHr»
- Maremartuka.
OnucarenbH BeposatHocTh 1
ast CTaTHCTHKA.

2 |craTtucrtHka. 4 NHTepakTUBHBIC
PacceuBanne 3agaHus. 7 - 9
JTAHHBIX kiraccel OO0

«CkaeHr»

- MaremaTtuka.

BeposTHocTs 1
3 |MHoxecTBa 4 CTaTHUCTHKA.

HNuTepakTuBHbIC

3aganuda. 7 - 9
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knaccel OO0
«Ckaenr»
- Maremartuka.
BeposTtHocTh M
BepostHOCTB CTaTHUCTHKA.
4 | ciydaifHOTO 6 HuTepakThBHBIC
COOBITHS 3agaHus. 7 - 9
knaccel OO0
«Ckaenr»
- Maremartuka.
BeposTtHocTh M
BBenenne B CTaTHCTHKA.
S5 |Teopuro 4 WHTepakTHBHBIE
rpados 3amanus. 7 - 9
kiaccel OO0
«CkaeHr»
- Maremartuka.
BeposTtHocTh 1
. CTaTUCTHKA.
Ciyuaiinbie
6 8 NHTEepakTUBHBIE
cOOBITHSA
3amanus. [ - 9
kiaccel OO0
«CkaeHr»
- Maremartuka.
BeposTtHocTh 1
O0o011eHNE, CTaTUCTHKA.
7 |cuctemaTusa 4 2 HNHTEepakTUBHBIC
[US 3HAHUU 3amanus. 7 - 9
kiaccel OO0
«CkaeHr»
OBILEE
KOJIMYECTBO 34 9
YACOB 11O
ITPOIT'PAMME
9-i1 knacc

KomuyecTBO Yacos

58




DNeKTpOHH

Haumeno
ble
No BaHUE
Bc KoHntpon [IpakTuu (undpossie
n pazJiesnon
er bHBIC eCKHre )
/ U TEeM
0 paboThI paboThI obpazoBare
i nporpam
JIbHBIE
MBI
pecypcbl
- Maremartuka.
BepostHOCTh M
IloBTOpEHHE CTaTUCTHUKA.
1 |kypca 8-ro 4 WHuTepakTUBHBIE
KJjlacca 3amanus. 7 - 9
kiaccel OO0
«CkaeHr»
- Maremartuka.
BepostHOCTh M
DIJIEMEHTHI CTAaTUCTHKA.
2 |kKoMOuHATOp 4 1 HNHTepakTrBHBIE
UKH 3amanus. 7 - 9
xiaccel OO0
«CkaeHr»
- Maremartuka.
BepostHOCTh M
['eomeTpuue CTaTUCTHUKA.
3 |ckas 4 HuTepakTrBHBIC
BEPOSTHOCTh 3aganus. 7 - 9
kiaccel OO0
«Ckaenr»
- Maremaruka.
BepositHOCTh M
CTaTHUCTHKA.
Hcnbiranus
4 6 1 WNHTepakTUBHBIE
bepnymm
3amanus. 7 - 9
kiaccel OO0
«Ckaenr»
- Maremaruka.
Corvaaiiias BepostHOCTB M
3) i 6 CTaTUCTHKA.
BEJIMYMHA
HNuTepakTuBHbIC

3aganud. 7 - 9
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kitaccsl OO0
«CkaeHnr»
- Marematuka.
BeposTtHocTh M
CTAaTHUCTHKA.
O0001IeHne
6 LHICHHE, 10 1 HuTepakThBHBIC
KOHTPOJIb

3aganusa. 7 - 9
kitaccsl OO0
«CkaeHr»

OBIIEE

KOJIMYECTB

OJTMEECTBO 34 1 2
YACOB 10
[TPOTPAMME
[IpoBepsiembie TpeOOBaHMS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTeabpHOM TporpaMmsbl (5 Kiace)
Kox IIpoBepsieMble MPEeAMETHBIE PE3YIHTAThl OCBOCHUS OCHOBHOM
IpOBEPSIeMOT | 00pa30BaTEIIbHOM MPOrPaMMbl OCHOBHOTO 00111eT0 00Opa3oBaHuUs

0 pe3yJbTara

1 Uwucna v BBIYUCIICHUS
[TorumMaTe W TPaBUIBLHO YHOTPEONSATh TEPMHUHBI, CBS3aHHBIC C
1.1 HATypadbHBIMU YHCIIAaMHU, OOBIKHOBEHHBIMH U JCCATUYHBIMU
JTpoOsIMHU
192 CpaBHHBaTh U yIOPSAI0YNBATH HATypaJIbHBIC YKCIIa, CPABHUBATH B
' MPOCTEUIIUX CITydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IpoOU
COOTHOCHUTh TOYKY Ha KOOPAMHATHOW (YHMCIIOBOM) MpSAMON C
1.3 COOTBETCTBYIOIIUM €¥ YHCIIOM U M300pakaTh HATypaabHBIC YHCTIA
TOYKaMU Ha KOOPJMHATHOM (YMUCIIOBOM) TIPSIMOM
14 BeimonaaTh  apudMeTHUeCKue JASHCTBUS € HATypaJIbHBIMU
' YHCIIaMH, ¢ OOBIKHOBEHHBIMHU JPOOSMHU B MMPOCTEHUINNX CITyJasiX
1.5 BBITIOTHITE POBEPKY, MPUKUAKY Pe3yIbTaTa BEIYHCICHUN
1.6 OKpyrasTh HaTypaJbHbIE YHCIIA
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Pelmenune TeKCTOBBIX 3a71a4

2.1

Pemars TEKCTOBBIC 3aJa4uu apI/I(l)MeTI/IIIGCKI/IM criocoboMm ®u ¢
IIOMOIIIBIO OPraHU30BaHHOI'O KOHCYHOI'O nepe6opa BCCX
BO3MOKHBIX BAPpHUAHTOB

2.2

Pematsp 3agadu, COACPKAIMMUC 3aBUCHUMOCTH, CBA3BIBAIOIIHNC
BCIIMYUHBI: CKOPOCTb, BpPCM:, pPACCTOAHHUC, ILCHA, KOJIUYCCTBO,
CTOUMOCTD

2.3

Hcnonp3oBaTh KpaTKHC 3aIlliuCu, CXCMBbI, Ta6J'II/IHI>I, 0003HaYCHMS
IIpu pCUHICHUHN 3a/1a4

2.4

ITonp30BaThCs OCHOBHBIMH CAMHUIaMU U3MCPCHUs: LICHBI, MACCHI,
PaCCTOsAHUA, BPEMCHH, CKOPOCTH, BbBIPpaXXaTb OIJHHU CAWHHUIIBI
BCJIMYHUHBI UCPC3 APYTUC

2.5

N3Bnekars, AHAJIM3UPOBATh, OLICHUBATH uH(opMarIuio,
NpEACTaBICHHYI0O B Tabiuile, Ha CTOJOYATOM JUarpamme,
UHTEPIIPETUPOBATh MPEACTABICHHBIE JaHHbIC, HCIOJIb30BaTh
JTAHHBIE TIPU PEIICHUU 33/1a4

HaFHHI[HaH reoMeTpua

3.1

[lonp30BaThCA TE€OMETPUYECKUMHU TMOHATUSAMHU: TOYKA, MpsIMasi,
OTPE30K, JyY, YrOJ, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT

3.2

[IpuBoaUTH MpUMEPHI OOBEKTOB OKPYKAIOIIET0 MHPA, UMEIOIINX
(bopMy U3YUEHHBIX TEOMETPUUECKUX (PUTYD

3.3

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpIIMHA
CTOPOHA; C MHOIOYIOJIbHUKAMHU: YIOJ, BEPIINHA, CTOPOHA,
JUaroHallb; ¢ OKPY>KHOCTBIO: Painyc, UaMeTp, LIEHTP

3.4

N300paxkatb ~ M3y4yeHHblE  reoMeTpuyeckue  (GuUrypbl  Ha
HEJIMHOBAaHHOM M KJIETYaTOM Oymare ¢ MOMOUIbI0 LHPKYJIS U
JIMHEUKH

3.5

HaxoauTe IMHBI OTPE3KOB HEMOCPEJACTBEHHBIM H3MEPEHHEM C
MOMOIIIBIO JIMHEWKU, CTPOUTh OTPE3KHU 3aIaHHOM JJIUHBI, CTPOUTH
OKPYXHOCTbH 33JJaHHOTO pajuyca

61




3.6

HMcnonp3oBaTh CBOMCTBA CTOpOH U YIJIOB IpPAMOYT'OJIbHUKA,
KBaJpara AJid UX IMOCTPOCHUA, BEIYMCIICHUA IIJIOIAAU U IICPUMCTpPa

3.7

BbluucisaTe nmepuMeTp M IUIONIA[b KBajpaTa, MPSIMOYTOJIbHUKA,
buryp, coCTaBJIECHHBIX U3 MPSIMOYTOJIHHUKOB, B TOM 4YHucie (uUryp,
M300paKEHHBIX Ha KJIeT4aTol Oymare

3.8

[Tonp30BaThCS OCHOBHBIMU MCTPHUYCCKUMHU CANHUIAMH U3MCPCHU A
MJIMHBI, IUIOMIAAW, BbIpaXXaTb OJHHU CAWHHUIBLI BCIHWYHUHBI YCPC3

pyrue

3.9

Pacrnio3naBath MMapaJuICICIIUIICH, KY6, HCIIOJIB30BaTh
TCPMHUHOJIOTHIO: BCPIIIKWHA, pe6po, I'padb, U3MCPCHUA, HAXOIUTH

HU3MCPCHHA IIapaAJIJICIICIIUIICAA, KY6a

3.10

HU3MCPCHHAM, I10JIB30BATHCA CAMHHUIIAMHA U3MCPCHUA o0beMa

3.11

BCJIMYHUH B IIPAKTHYCCKUX CUTYaALIHUAX

[IpoBepsiembie 71€MEHTHI coAepKaHus (5 Kiacc)

Kox

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

HarypanbHble uncna u HyJb

1.1

HarypansHoe wuwucno. Psag nHatypaneHbix umcen. Yucino O.
N300pakeHre HaTypaJIbHBIX YHCENl TOYKAMH Ha KOOPJAMHATHOU
(4ncnoBoOit) MpsAMOI

1.2

[To3ununonHas cucrema cuucieHus. Pumckas aymepanus. Jlecsatuunas
CHUCTEMA CUUCIICHUSA

1.3

CpaBHEHHE HATypAJIbHBIX YUCEJ, CPABHEHHE HATYPAJIBHBIX YUCEN C
HyJiIeM. OKpyTIJIeHHE HaTypaJbHbIX YUCEN
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1.4

CrnoxxeHue, BEIYUTaHUE, YMHOKEHUE U JISTICHUE HATYPaIbHBIX YHCEIL.
CBOHCTBO HYyJS TPH CIOKEHUHW, CBOMCTBA HYJS W EIUHHIIBI TPHU
yMHOXkeHUHU. [IlepemecTuTenbHOe U coueTaTeIbHOE CBOMCTBA (3aKOHBI)
CJIOKEHHUSI M YMHOXEHHS, PACHpPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKCHHS

1.5

Hcnonb3zoBanue OykB 711 0003HAYEHNS HEM3BECTHOIO KOMIIOHEHTA U
3aIliCU CBOMCTB apU(PMETHUECKUX JACUCTBUN

1.6

JlenuTenu U KpaTHBIC YUCIA, pa3oKeHUE Ha MHOXKUTENU. [IpocThie u
coctaBHble uncina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM

1.7

CreneHb ¢ HaTypaJIbHBIM MIOKA3aTEJIEM. 3aUCh YHUCIIA B BUAE CYMMBbI
pa3psAIHBIX CIAraeMbIX

1.8

YucnoBoe  BbIpakeHUE. BBIUMCICHHME  3HAYEHUM  YHCIIOBBIX
BBIPAKCHUH, MOPSJO0K BBINOJHEHUS IEUMCTBUN. Vcnonb30Banue npu
BBIUHCIICHUAX TNEPEMECTUTEIIBHOTO M COYETATEIbHOIO CBOMCTB
(3aKOHOB) CIIO)KEHUSI U YMHOXKEHHUSI, paclpeeTUTeIbHOIO CBOMCTBA
YMHOKECHUSA

Hpobu

2.1

[IpencraBienre o apoOM Kak CIOCOOE 3alMCH YacTH BEITUYUHBI.
OObikHOBeHHBIE JpoOu. [lpaBuiibHBIE W HEMpPaBHIbHBIE JIPOOH.
CwmemanHas ApoOb, MPEACTAaBICHUE CMEIIaHHOW JpoOu B BHUE
HEMpaBWIbHOM JpoOM M BBIJIEJIEHUE UEIOW 4YacTh YHUCIA U3
HemnpaBuiIbHOU poldu. N3o00pakenue npolOeil ToOUKaMy Ha YUCIOBOM
PSAMON

2.2

OcHoBHOe cBoMcTBO Apobu. Coxpamenue apooOei. Ilpuenenue
JIpoOu K HOBOMY 3HaMeHaTent0. CpaBHEeHHE IpooOeit

2.3

CnoxeHue W BbIYMTaHUE ApoOed. YMHOXKEHHE U JIeJieHUe ApoOeH,
B3aMMHO-00paTHbIC IpoOu. HaxokaeHne yacTu 1esIoro U 1esioro mo
€ro 4acTtu

2.4

Hecaruunas 3anuch apooOei. IlpencraBieHue necSITUYHOM ApoOH B
BUJI€ OOBIKHOBEHHOU. M300pakeHne NeCITUIHBIX ApoOel ToukaMu Ha
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quCI0BOM npsiMoii. CpaBHEHUE JECATUYHBIX ApOoOeH

Apudmernueckue ASUCTBUS C NECATUYHBIMHU ApoOsimu. OKpyTriieHue

2.5 .
JECATUYHBIX ApoOeit
3 Pemenme TekCTOBBIX 3a1a4
3.1 |Pemenue TeKCTOBBIX 3a7a4 apu(METUUECKIM CTIOCOOOM
Pemenue noruueckux 3anad. Pemienue 3amau mepebopoMm  Bcex
3.2  |BO3MOKHBIX BapuaHTOB. VICIIOBb30BaHNE TIPU PEIICHUH 3a/1a4 TaOJIUIT
U CXEM
Pemenue 3amaud, cojaep)amMx 3aBUCHUMOCTH, CBSI3bIBAIOIINE
BEeJIUYMHBI: CKOPOCTh, BpEMs, pAacCTOSHHE, IIEHY, KOJIUYECTBO,
3.3 |crommocTbh. EnmuHUIIBI H3MEpEeHHSI: MAaCChl, 00BEMa, IIEHBI, PACCTOSHUSA,
BpeMEHHU, CKOpocTH. CBSI3b MEXKIY CAUHUIIAMH W3MEPCHHS KaxXIou
BEITUIMHBI
3.4 |PemeHne OCHOBHBIX 3a71a4 Ha IpoOH
3.5 |IIpeacraBneHue JaHHBIX B BHJI€ TaOJHII, CTOJIOYATHIX JUArpaMM
4 Harnsinnast reometpust
Harmsimapie npenctaBiaeHus o (GUrypax Ha INIOCKOCTH: TOYKa, TIpsMast,
4.1 |oTpe3oK, Jyd, yroi, JIoMaHas, MHOTOYTOJIbHUK, OKPY)XHOCTb, KpYT.
VYron. [psamoit, OCTpbIii, TYIION U pPa3BEPHYTHIN YIJIbI
JlnnHa OTpe3ka, METpUYECKHE CIWHMIBI JUTHMHBL JIJTMHA JTOMaHOM,
4.2 |mepuMeTp MHOTOYTOJbHWKA. M3MepeHHe W IMOCTPOCHHE YIJIOB C
MOMOIIIBIO TPAHCTIOPTHPA
Harmsimaple  mpencraBieHus o ¢urypax  Ha  TUIOCKOCTH:
4.3 |MHOTOYTOJIbHUK, TPSMOYTOJbHUK, KBaApaT, TPEYrOJbHUK; O
paBeHCTBE QPUTYD
N3o0paxkenue duryp, B TOM 4Kciie Ha kieTdyaroi Oymare. [loctpoenue
44 KOH(Urypauuii u3 yactei npsiMoid, OKpy>KHOCTH Ha HEJTMHOBAHHOUN U

KjaeTdyaroil Oymare. lcmonb3oBaHMEe CBOMCTB CTOPOH M YIJIOB
IIPSAAMOYTOJIbHHUKA, KBaJgpaTa
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4.5

[Inomans OpsIMOYroJibHUKA U MHOTOYTOJIBHUKOB, COCTABJICHHBIX W3
IPsIMOYTOJIBHUKOB, B TOM 4HcIie GUTYp, U300paKEHHBIX HA KIIETYATON
Ooymare. EnquHuiibpl u3mepeHus mionain

4.6

HarnsigHele nOpenactaBieHHs O  MPOCTPAHCTBEHHBIX — (urypax:
IIPSIMOYTOJIBHBIN napaJyIeJIeuIe T, KyoO, MHOTOI'PaHHHKHU.
N300paxeHne MNpOCTEUIINX MHOTOTpaHHUKOB. PasBepTku kyba u
napayenenunena. Cozganue Mojesnel MHOrOrpaHHUKOB (M3 Oymaru,
IPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPUAIIOB)

4.7

O0beM mOpSIMOYTOJIBHOTO — MHapajuienenunena, Kyoa. Enunuib
U3MEpEeHUs o0bema

[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbpHOM TporpaMmsbl (6 Kiace)

Kon

HpOBGpHGMBIG IMPCAMCTHBIC PC3YJIbTATBI OCBOCHU:A OCHOBHOM

ITPOBCPACMOT O6pa3OBaTCHBHOﬁ IIporpaMmbl OCHOBHOI'O O6HI€F0 O6p330BaHI/I}I

0 pe3yJbTara

1

Ywucna v BBIYUCICHUS

1.1

3HaTh ¥ TOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3TMYHBIMU BUIAMHU
yuceql M crnocodamMu MX 3alucH, MepPeXoauTh (ecid 3TO
BO3MOYKHO) OT OJTHOM (hOpMBI 3aIUCH YUCIIA K APYTOH

1.2

CpaBHI/IBaTB H ynopsago4uBaTh LCJILIC YMUCIa, OOBIKHOBEHHBIC U
JACCATUYHBIC I[pO6I/I, CpaBHUBATb YMUCJIa OAHOTI'O U PA3HBIX 3HAKOB

1.3

BBIHOJ'IHSITB, codueTasds YCTHBIC MW IIHMCbMCHHBLIC IIPHCMBI,
apI/I(l)MeTI/IquKI/Ie I[GflCTBHH C HaTypaJbHBIMH H LCJIbIMU
qucJjIaMH, OOBIKHOBEHHBIMHU n ACCATUYHBIMHA I[pO6$IMI/I,
IMOJIOKUTCIIbHBIMHY U OTPULATCIbHBIMH YHUCIIAMHU

1.4

BbpluncisATh 3HAYEHUS] YHWCIOBBIX BBIPAXXCHUH, BBINOIHATH
MPUKUJKY W OLEHKY pe3yibTara BBIYMCICHHM, BBITOJIHATH
peoOpa30BaHUs YHCIOBBIX BBIPAKCHUH Ha OCHOBE CBOMCTB
apu(PMETHICCKUX TCHCTBUM
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OprrJ'IHTL OCJIbIC 4YHuClla WU ACCATHUYHBIC I[pO6I/I, HaxXoOIUThb

15
NPUOIMKEHUS YUCeTT
CooTHOCUTh  TOYKY Ha  KOOPAMHATHOM  TpsSMOH ¢
1.6 COOTBETCTBYIOIIMM €H YKCIIOM U U300pakaTh YKCiIa TOYKAaMHU Ha
KOOPJAMHATHOMN MPSMOM, HAXOAUTh MOIYJIb YUCTIA
17 COOTHOCUTH TOYKY B MPSIMOYTOJIBHOM CHUCTEME KOOPJWHAT C
' KOOpJAMHATAMH 3TOM TOYKHU
18 OKpyIJIsITh 1IeJbIE YKCIa W JICCITUYHBIC JpOOH, HaXOIUTh
' MPUOIMKEHUS YUCeT
2 YucnoBsie U OYKBEHHBIE BHIPAKEHUS
[lonumaTh W ynoTpeOsATh TEPMHUHBI, CBSI3aHHBIE C 3aUCHIO
2.1 CTEMCHU 4YHUCJIa, HAXOJIUTh KBajpaT U KyO 4YuCIa, BBIUUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKEHUM, COJIEPKAIIUX CTEIIEHU
59 [lonp30BaThcs  MpU3HAKAMU  JIEIUMOCTH,  pacKiaJblBaTh
' HaTypaJbHbIE YHUCJIa HA IPOCTHIE MHOKUTEIU
53 [lonb3oBaTbCs  MacmITabOM, COCTABJSATH  MPONOPUUU U
' OTHOIIICHUS
Hcnonb3oBaTh OyKBBI JJIS OOO3HAUCHHS YHCET IIPH 3aIUCH
54 MaTeMaTUYECKUX  BBIPAKEHHUM,  COCTaBISATh  OyKBEHHBIC
' BbIpaXeHUsI W (OpPMYJIbl, HaXOAUTh 3HAYEHUS OYKBEHHBIX
BBIPAKEHUN
2.5 Haxonuts HEU3BECTHBI KOMIIOHEHT PaBEHCTBA
3 Penrenue TekcTOBBIX 3a/1a4
31 Pemiath MHOTOIIIArOBBIE TEKCTOBBIE 3ajayu apU(PMETHUECKUM
' crocobom
Pemartn 3aJ1a4u, CBSI3aHHBIE c OTHOIIICHUEM,
3.2 MPOTIOPIIMOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMM, pEIIaTh TPHU
OCHOBHBIC 33J1a4l Ha JAPOOU U MPOIECHTHI
3.3 Pemate 3amaum, cojaepiKailide 3aBUCHMOCTH, CBSI3bIBAIOIIUE
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BEJIMYUHBI: CKOPOCTb, BPEMsl, PACCTOSIHUE, LICHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJUTENBHOCTh, BpEMs, 00bEM padOTHI,
UCTIONB3YSl apu(MeTHyecKue MAEWUCTBUA, OILCHKY, MNPUKHIKY;
IIOJIB30BATbCA  €IMHULAMUA W3MEPEHHUS  COOTBETCTBYIOIIUX
BEJINYHH

3.4

CocTaBnsaTh 6YKBCHHBIG BBIPAXXCHUA 110 YCJIOBUIO 3a/ a9

3.5

W3BnekaTs uH(OOpMAIMIO, MPEICTABICHHYI0O B Ta0nuIax, Ha
JUHEWHOM,  CTOJNOYATOM  WJIM  KPYroBOM  Juarpammax,
VHTEPIPETUPOBATh MPEACTABICHHBIE JTAHHBIC, HCIIOIb30BATh
JTAaHHBIE TIPU PEUICHHUU 33/1a4

3.6

[TpencraBiasaTs UHPOPMALIMIO C TOMOIIbIO TAOJIMILL, JUHEWHON U
CTOJIOUATOM AMarpaMm

HaFHHI[HaH reoMCeTpua

4.1

[TpuBOAUTH TPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX
bopmy M3YYEHHBIX F€OMETPUUECKUX IIJIOCKHX u
MPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PABHBIX U CUMMETPUYHBIX

¢uryp

4.2

N300pakath ¢ MOMONIBbIO IIUPKYJIS, TUHEUKH, TPAHCTIOPTUPA HA
HEJIMHOBAaHHOM H KJIET4YaTOW Oymare H3y4YeHHbIE IIJIOCKUE
reoMeTpudeckue GUrypsl ¥ KOH(PHUTypaluu, CUMMETPUYHbBIE

burypsl

4.3

Ilonp30BaTbCd TEOMETPUYECKUMU  TOHATUSAMM: PABEHCTBO
buryp, CMMMETpHsI; UCTIOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO
C CUMMETPHEN: OCb CHMMETPHH, LICHTP CUMMETPUHN

4.4

HaxoguTe BEIWYMHBI YIVIOB M3MEPEHUEM C  IOMOILIBIO
TPAHCIIOPTUpPA,  CTPOMTH  YIVIBI  3aJaHHOW  BEJIMYUHBI,
MOJIB30BAThCS IPU PEIIEHUM 331ad TI'paJyCHOM MEpOH YIJIOB,
pacrno3HaBaTh Ha 4YepTE)KaxX OCTPBIA, MPSIMOU, PAa3BEPHYTHIN U
TYIIOW YIJIBI

4.5

Boeruucisate HJINHY HOMaHOﬁ, INEpUMETPp MHOI'OYI'OJIbHUKA,
IMMOJIb30BAaThCA CAMHUIAMH WU3MCPCHHUA OJIMHBI, BbIpAXKAaTb OJHHU
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CAWHUNIBI U3BMCPCHUA OJIMHBI UCPEC3 APYTIHUC

4.6

HaXOI[I/ITI), HCIIOJIB3Ys YCPTCIKHBIC MHCTPYMCHTHBI, PACCTOAHUA:
MCKAY ABYMS TOYKaMH, OT TOYKH TO HpHMOﬁ, MJIMHY IIYTH Ha
KBaﬂpaTHOﬁ CCTKC

4.7

Boraucisrsb I0IAdb duryp, COCTaBJICHHBIX u3
PSIMOYTOJIbHUKOB, UCII0JIb30BaTh pazOueHue Ha
NpSIMOYTOJIbHUKH, Ha paBHble (GUTYpBI, JAOCTpAaUBaHUE JIO
NPSIMOYTOJIbHUKA, TI0JIb30BaThCS OCHOBHBIMHM  €AMHHUIIAMU
U3MEPEHUS IUIONIAM, BBIPAXaTh OJHU EIUHUIBI M3MEPEHUS
IUIOLIAAN Yepe3 Apyrue

4.8

Pacnio3naBaTh Ha MOJENSX U U300paKEHUSAX MUPAMU]TY, KOHYC,
UUJIMHIP, WCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIINHA, pPeOpo,
rpaHb, OCHOBaHUE, pa3BepPTKa

4.9

N300paxkath Ha  KjieTdyaroll  Oymare  IpsIMOYTOJIbHBIN
napajuiesIeIune

4.10

Beraucisate 00nem MMpAMOYTOJIBHOI'O IIapaJIICJICIIMIICAA, KY6a,
IIOJIb30BATHCA OCHOBHBIMH CAMHHUIIAMHU U3MCPCHUSA oO0BeMa

4.11

Pemarts HecoXHbBIC 3aJa49 Ha HaAXOXIACHHC I'COMCTPHUUYCCKHUX
BCJIMYHUH B IIPAKTHYCCKUX CUTYaALIHUAX

[IpoBepsiembie 31eMEHTHI coaepxkanus (6 Kiacc)

Kox

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

HarypanbHbie yncia

1.1

ApudmMernueckre JEUCTBUS C MHOTO3HAYHBIMH HATYyPaJbHBIMU
yyciiaMu. YucIioBbIe BBIPAKEHUS, TTIOPSAIOK IEUCTBUM, NCTIOIb30BAHUE
ckoOok. Mcmonp30BaHWe TMPU BBIUUCICHUSX MEPEMECTUTEIHLHOTO U
COYETATEIIbHOTO CBOWCTB CIOKEHUS 151 YMHOXKEHUS,
pacupeaeaIuTeNIbHOrO CBOMCTBA YMHOXKEHHUS

1.2

OxpyriaeHue HaTypaabHbIX YHCEIT
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JlenuTenu W KpaTHble 4YHCIa, HAMOOJBIIWNA OOIIMN JCNIUTENb U

1.3
HauMeHbliee ol1iee KpaTHoe. [[eTMMocTh CyMMBI M IPOU3BEACHUS
1.4 |JleneHue c ocTaTKOM
2 Hpobu
51 OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOWMCTBO JApOOH, COKpalleHue
' npobeii. CpaBHEHHE W yIIOPSAI0UYUBAHKE TpoOei
59 Pemenne 3amay Ha HAXO0XKAEHUWE YACTH OT LEJIOr0 M LEJIOro IO €ro
' gacTu. J[poOHOE YHCIT0 KaK pe3yinbTaT IeICHUS
[IpencraBnenue necaTUuHON ApoOU B BUJE OOBIKHOBEHHOW IpoOHU U
2.3 |BO3MOXHOCTh TIPEACTABICHHUS OOBIKHOBEHHOW JApoOM B BHIE
JECSITUYHON
Jecsatuunbie qpodu U MeTpuyeckasl cuctema mMep. ApudMeTudeckue
24 |ACUCTBUS W YHUCJIOBBIC BBIPAKECHHS C OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSIMU
95 OtHomieHnue. [lenenue B JaHHOM OTHOIIEHUU. MacmiTal, mpomnopIusi.
' [IpumeHenune mponopuri Npy pelieHuA 3a1a4
[lonarue mporeHTa. BrplunciieHHME MPONEHTa OT BEIUYUHBI U
26 BEJIMYMHBI 110 €€ NMPOUEHTY. BhIpakeHHE MPOLEHTOB IECATUYHBIMU
' npoOsimu. PelieHne 3amay Ha MPOIEHTHI. BbIpa)keHHe OTHOIICHUS
BEJIMYMH B MPOLIEHTAX
3 [TonoxxutenbHbIE U OTPULIATEIIbHBIEC YUCTIA
[TonmoxurenbHble U OTpULATENbHBIE yucia. Llenpie yucima. Monayib
31 yuciaa, TEeOMETpUYecKas  HMHTEpOpeTaluss  MOJYJsS — YHCIA.
' N300paxkenre uucen Ha KOOPAMHATHOW TmipsiMoil. YucioBbie
npomexyTku. CpaBHEHHE YHCEI
3.9 Apudmernueckue IEUCTBUS C TMOJOKUTEIHHBIMUA U OTPUIATEIIHBHBIMU
' YHCIaMU
33 [IpsamoyronpHasi cucremMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTsl

TOYKHM Ha IIJIOCKOCTH, a6cu1/1cca H OpJHHaTa. HOCTpOGHI/Ie TOYCK U
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buryp Ha KOOpJMHATHOM MIOCKOCTH

4 BykBeHHBIE BBIpAKEHUS
[Ipumenenne OYKB JIs 3alUCH MaTEMaTHYECKUX BBIPAKCHUU U
41 npenioxenuit. CpoiicTBa apudmernyeckux aeicTBuil. bykBeHHBIE
' BBIPDOKEHHUSI M YHCIOBBIE TIOJICTAHOBKU. DBYyKBEHHbBIE pPaBEHCTBA,
HAXOXKJIEHUE HEM3BECTHOTO KOMIIOHEHTA
49 ®opmyinbl, (GopMysBl mepuMeTpa W IUIOMAAN TMPSMOYTOJIbHHKA,
KBaJipata, o0beMa napajiesienunena u kyoa
5 Penrenue TekcTOBBIX 3a1a4
5.1 |PemieHue TeKCTOBBIX 3a7a4 apu(PMETUUECKHM CIIOCOOOM
5.9 Pemenue noruueckux 3anay. Pemenue 3amau mepebopoMm  Bcex
' BO3MOYKHBIX BApUAHTOB
Pemenue 3amau, cojepKamux  3aBUCUMOCTH,  CBSI3BIBAIOIIMX
BEJIMYMHBI: CKOPOCTb, BpEMS, pACCTOSHHUE, I1I€Ha, KOJMYECTBO,
5.3 |CTOMMOCTH, MPOU3BOAUTEIBLHOCTD, BpeMs, 00beM padoThl. EauHuUIIbI
U3MEPEHUS: MAaCChl, CTOMMOCTH, PACCTOSIHMS, BPEMEHHU, CKOPOCTH.
CBs13b MKy €IMHAIIAMHA H3MEPEHUS KaXKIOW BEITMUNHBI
Pemenue 3ama4, CBsI3aHHBIX C OTHOIIIEHHUEM, TTPOMIOPIIMOHATEHOCTHIO
5.4 |BeNMYMH, MPOIEHTAMH; PEIICHHWE OCHOBHBIX 3aJady Ha JpoOu H
MIPOIICHTHI
55 OueHka U TMNpPUKUIKA, OKpyrJieHHe pesyibrara. (CocTaBieHue
' OYKBEHHBIX BBIPAKEHUM 10 YCIOBUIO 3a/1a4H.
56 [IpencraBnenre AaHHBIX C TIOMOIIBI0 TAOMUIl H JgUATPaAMM.
' CronbuaTeie muarpaMmbl. YTeHHE KPYTOBBIX IUArpaMm
6 Harnsanas reometpust
6.1 Touka, mpsiMasi, OTPE30OK, JIy4, YroJji, JOMaHas, MHOTOYTOJIbHUK,
' YETBIPEXYTOJLHUK, TPEYTOJIBHUK, OKPYKHOCTH, KPYT
6.2 B3aumHoe  pacmnosioxkeHue ~ JIByX ~ IPSMBIX Ha  IJIOCKOCTH,

napauiCJIbHBIC IIPAMBIC, ICPIICHANKYJIIAPHBIC IIPAMBIC
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6.3 W3mepeHre pacCTOSIHMI: MEXIy JABYMsS TOYKaMH, OT TOYKH JIO
' NPsIMOM, IJTMHA MapIIpyTa Ha KBAJAPATHON CETKE
6.4 |M3mepeHue U MOCTPOEHUE YIIIOB C MOMOIIBIO TPAHCIOPTUPA
6.5 Bunpr TPEYTrOJIbHUKOB: OCTPOYTOJIBHBIN, IIPSAMOYTOJIBHBIN,
' TYHOYTOJbHBIN, paBHOOEAPEHHBIN, pABHOCTOPOHHUN
6.6 YeTplpexyronpHuk. [IpsAMOYronpHHMK, KBaJgpaT: HCIOJb30BAaHUE
' CBOWCTB CTOPOH, YTJIOB, IHarOHaJEH
N3o00pakenne reomMeTpudecknx (UTyp Ha HEIMHOBAHHOW Oymare ¢
6.7 |ucmoysib30BaHWUEM IHUPKYJS, JHHEHKHA, YTOJbHUKA, TPAHCIIOPTHPA.
[TocTpoeHus Ha kjieT4aToil Oymare
6.8 |IlepumeTp MHOTOYTOJIBHHUKA
[Tonsitue momaau GUTYphl, €IWHULBI W3MEPEHUs TUIONIA/IH.
6.9 |I[lpubmmkeHHOE W3MEpeHHWE IUIOMAaau (GUTyp, B TOM 4YHCIC Ha
KBaJpaTHOM CETKE
6.10 |IIpubnuxeHHOE U3MEPEHUE NITMHBI OKPYKHOCTH, TJIOMIAIN Kpyra
6.11 CummeTpus: UEHTpalibHas, oceBass M 3epkaibHas. I[locTpoenue
' CUMMETPHUYHBIX PUTYD
Harmsimaple  mpencTaBiieHMss O  TPOCTPAHCTBEHHBIX  (purypax:
napajienenunen, Kyo, npusma, nupamuaa, KOHyC, UIMHAP, Map U
6.12 chepa. WMz3obOpaxenue mnpocTpaHCTBEeHHBIX ¢uryp. I[lpumepst
' Pa3BEepTOK MHOTOTPAHHUKOB, IUJIUHAPA U KoHyca. Co3anue Mojiesei
MPOCTPAHCTBEHHBIX (Puryp (U3 Oymaru, MpoOBOJIOKH, TUIACTUIMHA U
JIPYTUX MaTepUasoB)
6.13 [lonarne oObemMa, eaWHUILI HW3MepeHus oO0bemMa. OO0beMm
' MPSIMOYTOJILHOTO Mapaliiesienumena, kyoa
[TpoBepsiembie TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBartensHOI mporpaMmsbl (7 Kitacc)
Kon [IpoBepsiemMbie MpeIMETHBIE PE3yJIbTAThl OCBOCHUSI OCHOBHOM
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IpoOBepsEeMOr
0 pe3yibTaTa

o0pa3oBaTenbHON NpOorpaMMbl OCHOBHOTO O0IIET0 00pa3oBaHus

1

Ywucna v BBIYMCICHUS

1.1

BBIHOJ'IHHTB, codcTass YCTHBIC MW IIMCbMCHHBIC IIPHCMBI,
apI/I(l)MCTI/I‘IeCKI/IC ,Z[GP'ICTBPI}I C palMOHAJIbHBIMHA YHUCJIaAMHA

1.2

HaxonuTh 3HAYEeHHWS YWCIOBBIX BBIPAKCHUHA, MPUMEHSTH
pa3HoOOpa3Hble CIOCOOBI M MPHUEMbl BBIUMCICHHUS 3HAYCHUI
OpOOHBIX  BBIpAKEHUH, CcoIep)KalUX OOBIKHOBEHHBIC W
JIECATHYHBIC TPOOH

1.3

[lepexoguTe OT OOHOM (OpPMBI 3alKMCH YHUCENT K JpYyrou
(mpeoOpa3oBbIBaTh JIECATHUUHYIO JpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JI€CATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATHYHYIO IPOOB)

1.4

CpaBHHBaTB " YIIOPAAOYHUBATH PAlIMOHAJIBHBIC YHCJIa

1.5

OxpyrJsTh yncna

1.6

BpInoONHATE NPUKUAKY W OLEHKY pPE3yJbTaTa BBIYMCIICHHUM,
OIICHKY 3HAYCHUI YMCIIOBBIX BBIPAXKCHUI. BBIMOIHATH AEHCTBUA
CO CTEIEHSIMU C HAaTypaJIbHbIMU MTOKA3aTEISIMU

1.7

[IpyMeHATh TPU3HAKKA JETUMOCTH, PAa3J0KEHUE HA MHOXKUTEIN
HaTypaJbHbIX YNCEI

1.8

Pemare mnpakTUKO-OPUEHTUPOBAHHBIE 3a1a4M, CBA3aHHBIE C
OTHOUIIEHUEM BEIIMYMH, MPONOPIMOHATBHOCTHIO  BEIWYHH,
MPOLCHTAMHU, UHTEPIPETUPOBATH PE3YIbTATHI PEUICHUS 3a]a4 C
Y4E€TOM OTPAaHUYECHUM, CBSI3aHHBIX  CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB

AnreOpanyeckue BbIpaKeHUs

2.1

Hcnonp30BaTh anredpandeckyro TEPMUHOIOTHUIO U CUMBOJIHKY,
IPUMEHATH €€ B IIPOLIECCE OCBOCHUS yUeOHOr0 MaTrepuaa

2.2

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUW TPU 3aJaHHBIX
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SHAYCHUAX MMCPEMCHHBIX

2.3

BeinoaHaTe HpCO6p&30BaHI/I${ HCJIOT0 BBIPAKCHHA B MHOT'OYJICH
IMPUBCACHUCM l'IOI[06HI>IX ClIaraCMbIX, paCKPbITUCM CKOOOK

2.4

BrInmoaHsaTe YMHOXCHHNC  OJHOYWICHA Ha MHOIOYWICH H
MHOI'OYJICHA Ha MHOI'OYJICH, IIPUMCHATDH (I)OpMy.III)I KBaaparta
CYMMBI U KBaapaTa pa3HoCTH

2.5

OCyIIECTBIIATh PA3I0KEHUE MHOTOYJIEHOB HA MHOMKUTEIU C
MOMOIIIbIO  BBIHECEHHS 3a CKOOKM OOIIero MHOXHTEJs,
IPYNIIUPOBKYU CIAraeéMbIX, IPUMEHEHUsT POPMYJT COKPAILIEHHOTO
YMHOKEHHUSI

2.6

[IpumensaTe npeoOpa3oBaHUsT MHOTOYJICHOB [JISl  PEIICHUS
pa3MYHBIX 3a/lad W3 MaTeMaTUKHU, CMEXKHBIX MPEIMETOB, U3
pearbHOM MPaKTUKU

2.7

Hcnonp3oBaTh CBOMCTBA CTCIICHEH C HaTypaJIbHBIMHA
IIOKAa3aTCIIIMU I HpGO6p330BaHI/IH BBIpa)KeHI/Iﬁ

YpaBHEHUS U HEPABEHCTBA

3.1

Pemats nuHeNHbIE YpaBHEHUS ¢ OJJTHOM MIEPEMEHHOMN, TPUMEHSIS
IIPaBUJIa MIEPEXOJA OT UCXOJHOIO YPABHEHUS K PABHOCUIBHOMY
emy. IIpoBepsTh, ABIETCS U YUCIO KOPHEM YPAaBHEHUS

3.2

[IpuMeHsaTh Tpaduyeckue METOABbl MPU PEIICHUU JTUHEHWHBIX
YPaBHEHUM U UX CUCTEM

3.3

[TonObupaTh NpuUMeEpbl Map YKCEN, SBISIONIUXCS PEIICHUEM
JIMHENHOTO YPABHEHMUS C IByMS IEPEMEHHBIMU

3.4

CtpouTh B KOOPJAWHATHOM TUIOCKOCTH TpaduK JTUHEHHOTO
YpaBHEHUS C JBYMSI TEPEMEHHBIMHU; TOJIB3YICh TrpaduroM,
MIPUBOJAUTH MPUMEPHI PEIIEHUS YPABHECHUS

3.5

Pemare cucremspl AByX JIMHEHMHBIX YPAaBHEHHW C JIBYMs
NEepEeMEHHBIMH, B TOM YHCIIe TpapuuecKu

3.6

CocrtaBniaTh peuiaTb JIMHEHMHOE YpPpaBHCHHUC HWJIN CUCTCMY
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JIMHENHBIX YPAaBHEHUI 1O YCIOBHIO 33J]a4M, HHTEPIPETUPOBAThH
B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJTYUYEHHBIN pe3yIbTaT

Koopnunate! u rpadpuku. yHKumu

4.1

N306paxath Ha KOOPAMHATHOM IPSAMOU TOYKH,
COOTBETCTBYIOIME 3aJaHHBIM KOOpAMHATaM, JIy4HM, OTPE3KH,
WHTEpBaJlbl,  3allCHIBATh  YHUCJIOBBIE  IIPOMEXKYTKH  Ha
aJreOpanvyeckoM si3bIKe

4.2

OtMeuath B KOOpI[I/IHaTHOﬁ IINTIOCKOCTH TOYKH IIO 3aJaHHBIM
KOOpAHaTaMm

4.3

Crpoutb rpaduku JMHEWHbIX QyHKUUNA. CTpouTh rpaduk
bynxiun y = [x|

4.4

OnuceiBaTh C TOMOINBIO (PYHKIMA H3BECTHBIC 3aBUCHMOCTH
MEXIy BEIMYMHAMHU: CKOPOCTh, BPEMs, PACCTOSHHE, IICHY,
KOJIMYECTBO, CTOMMOCTB, MPOU3BOJIUTEIIEHOCTD, BpEeMs, 00beM
paboThI

4.5

Haxonuth 3HaueHHe PYHKIIMU 110 3HAUECHHIO €€ apryMeHTa

4.6

[lonumate rpaduueckuil cnocoO0 MpPeACTaBICHHUS M aHaIU3a
uH(pOpMaIuu, U3BJIEKATh U UHTEPIIPETUPOBATH HHPOPMALIUIO U3
rpauKOB peaybHbIX MPOLECCOB U 3aBUCUMOCTEN

BeposiTHOCTH M cTaTHCTHKA

5.1

Uutate wuHGOpMAINIO, TPEICTABICHHYIO B TalOiauIax, Ha
JyarpaMMax, MpeACTaBiIsATh JaHHbIE B BUJE TaOJIMI], CTPOUTH
auarpaMMbl  (CTOJOMKOBBIE (CTOJIOUATHIE) M KPYTOBBIE) IO
MacCUBaM 3HAYEHUU

5.2

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIbHBIE YUCIIOBBIE IAHHBIE,
Ipe/ICTaBICHHbIE B TA0JIMLIAaX, HA IMarpaMmax, rpaukax

5.3

Hcnonb3oBaTh I ONHMCAHMS  JAHHBIX  CTaTUCTHUYECKUE
XapaKTepUCTUKU:  cpeaHee  apu(METHYECKoe,  MEIHaHa,
HanOoJIbIIIEe U HAMMEHBIIIEE 3HAYEHUS, pa3Max
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5.4

Nmers mpencrtaBieHHE O CIYYalHOW W3MEHYMBOCTHM HA
npuMepax IeH, (PU3MYEeCKUX BEIUYUH, AHTPOIIOMETPUUYECKHUX
JTAHHBIX, UMETh MPEJICTABICHUE 0 CTaTUCTUYCCKOMN
YCTOMYHUBOCTHU

['eomeTpust

6.1

Pacmio3naBath M3y4YECHHBIC r€OMETPUUECKHUE burypsl,
OMpEeNeNaTh WX B3aMMHOE PACIOJIOKEHHUE, H300paKaTh
reoMeTpudeckue (UTypbl, BBIMOJHATh YEPTEKHU IO YCIOBHUIO
3agaun. M3MepATh JIMHEWHBIE W YIJIOBBIE BEJIIMYMHBI. Pemars
3a71a4M HA BBIYKCJIEHUE NIMH OTPE3KOB U BEJIMYUH YTJIOB

6.2

Jlenate rpyOyl0 OLICHKY JIMHEHHBIX U YIJIOBBIX BEJIMYHUH
MPEIMETOB B PEATIbHOM KU3HU, PA3MEPOB MPUPOTHBIX OOBEKTOB.
Pa3znuuate pazMepsl 3TUX OOBEKTOB IO MOPSAAKY BETUUHHBI

6.3

CTpOI/ITB YCPTCIKU K TCOMCTPHUICCKUM 3a/la4aM

6.4

[Tonp3oBaThCs IIpU3HaAKaMH PaBCHCTBA TPCYT'OJIBHUKOB,
HCIIOJIB30BAaTh IIPpU3HAKH n CBOMCTBA paBHO6eI[p€HHBIX
TPCYTI'OJIBHHUKOB IIPpU PCIICHUHU 3aa4

6.5

HpOBOIII/ITB JOTHYCCKHC PACCYXKIACHHUA C HCIIOJIb30BAHUCM
IrCOMCTPHUUCCKHUX TCOPCM

6.6

[Tosb30BaThCs  NMpHU3HAKAMH  PABEHCTBA  MPSIMOYTOJBHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM  MEJHAaHbl, MPOBEIACHHON K
TUIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYrOJbHUKA, B PEIICHUU
F€OMETPUUECKUX 3a7a4

6.7

OnpenensaTe NapauIeIbHOCTh MPSMBIX C IOMOINBIO YIJIOB,
KOTOpple  oOpazyer ¢ HuMU  cekymas. Omnpenenstsb
[1apaJuIeIbHOCTB MPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT
TOYEK OJHOM MPSIMOM A0 TOYEK APYTOU MPAMOU

6.8

Pemate 3amaun Ha KjeTdaToi Oymare

6.9

[TpoBOAUTH BBIUMCICHUSI U HAXOAUTh YMCIOBBIE M OyKBEHHbBIE
3HAQ4YEHUS YIVIOB B TEOMETPUYECKUX 3aJa4ax ¢ UCIOJIb30BAHUEM
CyMMBI YIJIOB TPEYTOJIBHUKOB U MHOI'OYI'OJIbBHUKOB, CBOMCTB
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yIa0B, 00pa30BaHHBIX MPHU MEPECEUCHUU JABYX MapalieTbHbIX
npsMBIX  cekylied. PemaTe mnpakTuueckue 3aadyd  Ha
HaXOXKJEHUE YIJIOB

6.10

Brnanets NOHSATHEM TIeOMETPUYECKOTr0 MecTa TOYEK. YMETh
OTIpEENIATh OMCCEKTPUCY YTJIa U CePEANHHBINA NEPIEHIUKYJIISP K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOUEK

6.11

@opMyIUpPOBATh ONPEIEICHUS] OKPY>KHOCTH U KpYyra, XOpAbl U
JIMaMeTpa OKPYKHOCTH, MOJIb30BAThCSI UX CBOMCTBAMH. Y METh
IPUMEHSATH ITU CBOMCTBA IPH PEUICHUU 3a7a4

6.12

Brnanets  MNOHSATHEM  ONUCAHHOM  OKOJO  TPEYroJIbHUKA
OKPY)KHOCTH, yME€Thb HaxoauTh ee weHTp. [lomp3oBaThes
dbakTaMu O TOM, 4YTO OHCCEKTPHUCHI YTJOB TPEYroJbHUKA
MepeceKkaroTcsl B OJIHOM TOYKE, U O TOM, YTO CEpEeAUHHBIC
MEPIEHIUKYJISIPbl K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B
OJIHOM TOUKE

6.13

BnaneTe NOHATHEM KacaTeNbHOW K OKPY>KHOCTH, MOJIb30BATHCS
TEOPEMOM O MEPHEHAMKYJIIPHOCTU KacaTEJbHONM M pajuyca,
IIPOBEJICHHOIO K TOYKE KacaHUs

6.14

ITonp30BaThCS HpOCTCﬁMHMH TCOMCTPUUCCKUMU
HCPABCHCTBAMHU, IIOHUMAThb UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTL  OCHOBHBIE TE€OMETPUYECKHE TOCTPOEHUS C
MOMOILBIO LIUPKYJIS U TIMHENKHU

[TpoBepsiembie emMeHTHI coaepxkanus (7 Kiacc)

Kox

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

Yucia ¥ BBIYUCIIEHUS

JlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXOJ] OT OAHOU (HOPMBI

1.1 |3anucu apo6eit k apyroi. [loHsTHE panMOHAIBHOIO YMCIIA, 3aIUCh,
CpaBHEHUE, YIIOPSIIOYMBAHNE PALIMOHATIBHBIX YUCEN
1.2 |Apudmernueckue IASHCTBHUS C palOHAJIbHBIMU uYnciaaMmH. Pernenue
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3aJa4d 13 peaanOﬁ IMPAaKTHUKH HAa 4aCTH, HA ,HpO6I/I

CreneHb C HaTypaJbHbIM MOKa3aTeeM: OTIpeJIeIICHHE,
1.3 |mpeoOpa3oBaHue BBIpAKEHUH Ha OCHOBE OIPEICICHUS, 3alKCh
OOJBIINX YUCEN
[IpolieHThl, 3amuch TPOLIEHTOB B BUJE JApoOM U JpoOUW B BHUJE
1.4 |mpouenTtoB. Tpu OCHOBHBIE 3371a4d Ha MPOIEHTHI, PEIICHUE 3a7a4 U3
peaabHOM MPaKTUKU
15 [IpuMeHeHne MPU3HAKOB JIETUMOCTH, PA3IONKEHUE HA MHOXKHUTEIU
' HATYypaJbHBIX YUCEI
16 PeanpHble 3aBHCMMOCTH, B TOM 4YHCIE TpsMas © oOpaTHas
' MPOMOPIIMOHATIEHOCTH
2 AnreOpanyeckue BbIpaKeHUs
51 [lepeMeHHBIE, YHUCIOBOE 3HAYEHUE BBIPAXKEHUA C IEPEMEHHOMU.
' JlomycTMBbIe 3HaYEHUS TTEPEMEHHBIX
59 [IpencraBieHne 3aBUCUMOCTH MEXIY BEJIMUMHAMU B BUJIE (DOPMYIIBIL.
' Berurcienus 1mo Gpopmysaam
53 [IpeoOpa3zoBanue OyKBEHHBIX BBIPAXKEHUMN, TOXKICCTBEHHO paBHbBIC
' BBIPQKCHHS
2.4 | CBoiicTBa CTETICHH C HATYPAJIbHBIM MTOKa3aTesieM
55 Opnounensl W MHoOrowieHesl. CteneHbs MHorouieHa. CroxkeHmue,
' BEIYMTAHNE, YMHOKCHIUE MHOTOUJICHOB
dopMyIIBI COKPANIEHHOTO YMHOXKCHHSI: KBaJpaT CyMMBI M KBajapaT
2.6 |pasnoctu. ®opmysna pa3HOCTH KBaapaToB. PaznmokeHre MHOTOWICHOB
Ha MHOYKHTEITH
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEHb YpaBHEHHWs, TIpaBWiIa MpeoOpa3oBaHUs
' ypaBHEHUS, PAaBHOCHIILHOCTh YPAaBHCHHIMA
3.2 |JluneitHoe ypaBHEHHWE C OJHOW TIEPEMEHHOW, YHCIIO KOpHEH
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JIMHEWHOTO YPABHEHUS, PELICHUE JINHEWHBIX YPaBHEHUH

CocraBneHue ypaBHeHI/Iﬁ 10 YCIIOBHIO 3aJa4H. Pemenne TEKCTOBBIX

3.3
3a]1a4 ¢ MOMOLIbIO0 YpaBHEHUI
3.4 |JluneitHoe ypaBHEHHUE C IByMS IEPEMEHHBIMH U €ro Tpaduk
Cucrema JBYyX JHMHEHHBIX YPAaBHEHHA C JBYMsI IE€PEMEHHBIMHU.
3.5 |Pemenue cuctem ypaBHEHHH crnocoOOM MoacTaHOBKU. [Ipumepsr
pELIEHHS TEKCTOBBIX 33/1a4 C MOMOUIBIO CUCTEM YpaBHEHUI
4 Koopaunats! u rpaduxu. OyHKimu
4.1 |KoopauHaTa TOUYKH Ha MIPSIMOU
49 UucnoBele mnpoMexyTku. PaccrosHue Mexay JAByMS TOYKAMH
' KOOPJAUHATHOM MPAMOMN
43 [IpssimoyronbHast cucrema koopauHaT, ocu Ox u Oy. AOcuucca u
' OpAMHAaTa TOYKH Ha KOOPIWHATHOM IJIOCKOCTH
44 [Ipumepsl rpadukoB, 3agaHHbIX (opmynamu. Utenue rpadukoB
' peabHBIX 3aBUCUMOCTEN
4.5 |llonsarue pynkuuu. I'papuk Qynkmu. CoiicTBa QyHKIMIA
4.6 |Jluneiinas pyukimus, ee rpaduk. ['paduk dynkumm y = |x|
47 ['paduyeckoe perieHue TUHEHHBIX YPaBHCHUN M CHCTEM JIMHCHHBIX
' ypaBHEHU
5 BeposaTHOCTh U CTaTUCTHKA
[IpencraBnenre NaHHBIX B BUAE TaOJHUL, AUarpaMm, IpauKOB.
3anojgHeHue TabHIl, YTEHUE U MMOCTPOCHUE TUarpamm (CTOJIOMKOBBIX
5.1 |(cTonmbuarbix) v KPYroBbIX). UTeHUE rpauKOB peanbHBIX MPOLIECCOB.
W3Bneyenne nHGoOpMauu U3 AUMarpaMM U TabJul], UCIOJIb30BaHUE U
UHTEpIIpeTalys JaHHbIX
OnucartenbHasi CTATUCTUKA: cpeaHee apudMeThyeckoe, MeuaHa,
5.2 |pa3max, HamOoOJbIIEE M HAWMMEHbBINEE 3HAYCHHUS HAOOpa YHUCIOBBIX

naHHbIX. [IpuMepsl cinydaiHOM H3MEHYMBOCTH
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5.3

CnydaitHblii  dKCniepuMeHT (ONbIT) U CiIy4yalHOe  COOBITHE.
BepositTHocTh M 4yactoTa. Poiib MallOBEpOSITHBIX M IPAKTUUYECKU
JIOCTOBEPHBIX COOBITUM B TIpuUpojie M B oOmecTtBe. MoHeTa u
UTpajgbHas KOCTb B TCOPHH BEPOSTHOCTEH

5.4

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yuciao pedep u
cyMMapHasi cteneHb BepiiuH. [IpencraBieHue o CBS3HOCTH Tpada.
enu m nwknel. [lytu B rpadax. OOxon rpada (SWIEpOB MyTh).
[IpencraBnenne o0 opueHTHpoBaHHOM Tpade. Pemenwme 3amad ¢
MOMOIIIIO rpad)oB

['eomeTpus

6.1

Hauvanbnble nonstus reomerpun. Touka, mpsimasi, OTpe30K, JIyd. YTOIL
Bunel yrinos. BepTukanpHble U CMEXHBIE YTJIBl. bUCcekTpuca yria.
Jlomanasi, MHOrOyronpHuK. [lapannenpsHOCTh U NEPIICHAUKYISPHOCTh
MPSIMBIX

6.2

Cummetpuynbie Qurypsl. OCHOBHBIE CBOWMCTBA OCEBOW CHMMETPUHU.
[IprMepbl CUMMETPHUH B OKPYKAIOIEM MHUPE

6.3

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBKD LHPKYJId U JIMHEUKHU.
TpeyronsHuk. BeicoTa, Meauana, OuccekTpuca, MX CBOMCTBa

6.4

PaBHOOEGpEHHBI ¥ PAaBHOCTOPOHHHMM TpeyrojbHUKU. HepaBeHCTBO
TPEYTroJIbHUKA

6.5

CpoiicTBa W MPU3HAKK PaBHOOEIPEHHOTO TpeyrojbHuka. [IpuzHaku
pPaBEHCTBA TPEYTOJIbHUKOB

6.6

CBoiicTBa W NPU3HAKKM MapaJiedbHbIX NOpsMbiX. CyMMa yrioB
TPEyroJibHUKa. BHENIHNWE yTiIbl TPEyTroJIbHUKA

6.7

[IpsAMOYTOJIBHBINA TPEYTONBHUK. CBOMCTBO MEIUAHBI TPSMOYTOJIBHOTO
TPEYroJIbHUKA, MPOBEICHHOM K runoteHyse. [Ipu3znaku paBeHCTBa
IIPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsIMOYrOJIbHBIM TPEYrOJIBHUK C
yraom B 30°

6.8

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO
O JITMHE JIOMaHOH, TeopeMa O OOJbIIeM yrjie M OOJbIIeH CTOPOHE
TpeyroJibHUKA. [lepneHanKysap u HaKJIOHHAsS
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6.9

['eomeTpuyeckoe MecTo ToueK. buccekTpuca yriia M cepearHHBIN
NEPHEHAUKYIIAP K OTPE3KY Kak T€OMETPUUECKUE MECTa TOUYEK

OKpyKHOCTb U Kpyr, XOpja U AuameTp, UX CBOMCTBAa. B3aumuoe

6.10 |pacmonoxkeHue OKpY>XHOCTU U mpsiMod. KacarenbHas M cexymias K

OKPY’KHOCTH
6.11 OKpyXHOCTb, BIIMCaHHas B yroj. BrnucanHas U oONUCaHHas
' OKPY’KHOCTH TPEYTrOJIbHUKA
[IpoBepsiemble TPEOOBAHUS K PE3YJITATAM OCBOEHUS OCHOBHOM
o0pazoBaTenbpHOM MporpaMMbl 8 Kiacca
Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOMU
poBepsieMor | 00pa3oBaTEILHON MTPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUs

0 pe3yibTaTta

1

Yucia ¥ BBIYUCIEHUS

1.1

Hcnonp30BaTh HadaIbHBIE IIPEICTABJICHUS O MHOXECTBE
JNEVUCTBUTEIBHBIX YHCEN JJISI CPaBHEHUS, OKPYIJICHHS U
BBIYUCJICHUN, U300paXkaTh IEUCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPJIUHATHOM MPAMOM

1.2

[IpumeHsATh MOHATHE apU(PMETUYECKOrO KBAaJPATHOTO KOPHS,
HaXOJUTh KBaJAPATHBIE KOPHH, UCIIONB3YSI TP HEOOXOIUMOCTH
KAJIbKYJISITOP,  BBIIIOJIHATH — MPEeoOpa3oBaHUsl  BBIPAKEHU,
COJZIEpIKaIllMX KBaJpAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN

1.3

HNcnonp30Bats 3anucyi OOJBIIUX U MAaJBIX YHUCET C ITOMOIIBIO
JEeCATUYHBIX ApoOel u creneHelt yucna 10

AnreOpanyeckue BbIpaKeHUs

2.1

[IpumMeHATP TOHSATHE CTENEHW C LEJIbIM  II0Ka3aTeleM,
BBITIOJIHATH MIPE0OPa30BaHUS BRIPAKCHHM, COJEPIKAIINX CTEIICHU
C LEIBIM MOKA3aTENEM

2.2

BBIMOTHATE TOXKIECTBEHHBIC MPeoOpa30BaHUSA PallMOHAIBHBIX
BBIPQKCHUN HA OCHOBE MPAaBWJI ACHCTBUM HAJl MHOTOWICHAMH U
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anreOpanyecKuMu IpoOsMu

2.3

PaCKJIaI[BIBaTL KBa,HpaTHBIﬁ TPCXYICH Ha MHOKHTCIIN

2.4

[IpumeHsATh nNpeoOpa3oBaHUsl BBIPAKEHUN IS pPELICHUS
pPa3JIMYHBIX 3a/1a4 U3 MAaTEMaTUKH, CMEKHBIX IIPEAMETOB, W3
peanbHON NMPAKTUKU

YpaBHEHUS U HEPABEHCTBA

3.1

Pemlars nuHelHbIE, KBAJpAaTHBIE YPAaBHEHUS U PalMOHAJIbHBIE
YPaBHEHMS, CBOIAIINECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C
JBYMsI IEPEMEHHBIMH

3.2

[IpoBOANTE MPOCTEUIINE UCCIEAOBAHUSA YPABHEHHA M CHCTEM
ypaBHEHUH, B TOM YHCIE€ C MPUMEHEHUEM TrpadruyecKux
npeacTaBieHuil (yCTaHABIMBaTh, MMEET JM YpaBHEHUE WIIU
CUCTEMA YPAaBHEHUN PELICHHUs, €CIM HMEET, TO CKOJbKO, H
mmpouee)

3.3

[lepexoguTe OT cloOBeCHOW (HOPMYIUPOBKUA 3aqaudl K €€
anredpanyecKol MOJEIN C MOMOILBIO COCTABICHHS YPaBHEHUS
WJIM CUCTEMBI YPAaBHEHU, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4il NIOJIy4CHHBINA PE3YJIbTAT

3.4

[IpuMeEHATh CBOWMCTBA YHMCIIOBBIX HEPABEHCTB IS CPAaBHEHUS,
OLICHKH, peIlIaTh JIMHEWHBIE HEPABEHCTBA C OJTHON IEPEMEHHOM U
WX CHUCTEMBbI, J1aBaTh TPaPUUECKyI0 WLTIOCTPAIIMI0O MHOKECTBA
pELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[ToHumMaTh ¥ UCNOJIb30BaTh (DYHKIIMOHAJIBHBIE MOHATHS U SI3bIK
(TepMUHBI,  CHMBOJMYECKHE  O0O3HAYEHUs),  OMNPEICIAThH
3HayeHHe (QYHKIUU MO0 3HAYEHHIO apryMeHTa, ONpEelessTh
CBOICTBa (DYHKIIMH T10 €€ TpaduKy

4.2

Ctpouth rpaduku 351IeMEHTapHBIX PYHKIUN BUAa: Y = 0 y =X?,

y = X3, ¥ = |X|, onuchIBaTH CBOMCTBA YMCIOBOM (DYHKIMH IO €€
rpaduxy

81




BCpO}ITHOCTB N CTAaTUCTHUKA

5.1

M3BiekaTh 1 MpeoOpa3oBbIBaTh HH(POPMAIIHIO, IPEICTABICHHYO
B BHJIC TaOJIMII, TUarpaMm, rpauKoB, MPEJACTABIAThH TaHHBIC B
BUJI€ TaOJIHII, TUarpamMmm, rpauKkoB

5.2

OnuceIBaTh JaHHBIC C IIOMOIIBIO CTATHCTHYCCKHUX MoKa3aTelIch:
CpCaHUX 3HAYCHUHN U MCPp paCCCHBAHUA (pasMax, JUCIICPCHUA U
CTaHIapTHOC OTKHOHCHI/IG)

5.3

HaXOI[I/ITI) YaCTOTHI YHUCJIOBBIX 3HAYCHUN M YaCTOTHI CO6I)ITPII>1, B
TOM YHCJIC 110 PC3yJIbTaTaM H3M€p€HHﬁ 141 Ha6JIIO,Z[CHI/Iﬁ

5.4

HaxonuTe BEpOSATHOCTH CIy4ailHBIX COOBITHI B OIBITaX, 3Has
BEPOATHOCTH 3JIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B OMBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU

5.5

Hcnonp3oBaTh rpapuyecKkue MOAEIU: JEPEBO CIy4dailHOro
HKCIIEPUMEHTA, IUarpaMMbl Jilsiepa, YuCcIoBas npsimast

5.6

OHepI/IPOBaTB IIOHATUAMMU: MHOXKECTBO, IIOAMHOZXKECTBO,
BBIIIOJIHATL  OIICpAalMM  HAJl MHOXCCTBAMMU! O6’beI[I/IHeHI/Ie,
MNEPCCCUCHUC, NOIMOJHCHHUC, IICPCUNUCIIATE 3JICMCHTBI MHOKCCTB,
IIPUMCHATD CBOMCTBA MHO>KECTB

5.7

Hcnonb3oBaTh rpaduueckoe npecTaBIeHue MHOYKECTB U CBS3EH
MEKly HUMH JIJIs1 ONTMCAHMS TIPOLIECCOB U ABJICHUM, B TOM YUCTIE
IIPU pElIeHUN 3aJ1a4 U3 APYTUX y4eOHBIX MPEAMETOB U KypCOB

['eomeTpus

6.1

Pacmo3naBate OCHOBHBIE BUJbl YCTBIPCXYTOJIbBHUKOB, HX
DJICMCHTBI, IIOJB30BATBCA HX CBOMCTBAMH Ipu  pCIICHUU
TCOMCTPHUUCCKUX 3aJavd

6.2

[TpumeHsTH CBOUCTBA TOYKU TepeCceueHUst MeanaH
TpeyroJyibHUKA (LIEHTpa Macc) B PEIICHUH 3a7a4

6.3

Biianets moHATHEM CpeHEN JIMHUU TPEYTOJbHUKA U TPAICLHH,
MIPUMEHSTh UX CBOWMCTBA MPHU PELIEHUN T€OMETPUUECKUX 3a]a4.
ITonp3oBarecas  Teopemoin  dameca U TEopeMod O
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IMPONOPUHUOHAIIBHBIX OTPE3KaX, MHPUMCHATbL HMX A PCIICHHA
IMPAaKTHYCCKUX 3aaa4

6.4

[IpuMeHsATh NpU3HAKK MOAOOUS TPEYTrOJbHUKOB B PELICHUU
r€OMETPUYECKUX 3a]au

6.5

[Tons3oBaThess ~ Teopemoit  Iludaropa  mus  perieHus
F€OMETPUYECKUX U MNpakTUYeckux  3agad.  CTpouTh
MaTeMaTUYECKYI0  MOJEIb B  IPAaKTHUYECKUX  33J1ayax,
CaMOCTOSITENIbHO J€JaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIHE
JUTAHBI

6.6

BJ'IaI[eTB IMOHATHUAMU CUHYCA, KOCMHYCAa U TAHI'CHCA OCTPOI'o yIJjia
IIPAMOYT'OJIBHOI'O TPCYIroJIbHUKA. [Tonp3oBaThCs OTHMH
MOHATHUAMU OJIS pCIICHUS IMPAKTUICCKUX 3a1a4

6.7

BoraucisaTs (pa3nuyHbIMA CIIOCOOAMU) TUIOMIA/Ib TPEYTOJIbHUKA
W TUIOHAQAM  MHOTOYTOJbHBIX  Quryp  (IOib3ysch, TJe
HEOOXOJIMMO, KaJbKyJIsSITOpoM). IIpuMeHsTh moJydeHHBIE
YMEHHUS B IPAKTUYECKUX 3a/auax

6.8

Biianerp DNOHATHMAMM BIMCAaHHOIO M LEHTPAJIbHOIO YIUIA,
WCIIOJIBb30BaTh TEOPEMBI O BIIMCAHHBIX YTIJIAX, YTIAX MEXKIY
XOpAamu (CEeKyLIMMU) U yTiie MEKIy KacaTelIbHON U XOpI0H pu
pPELIEHNH T€OMETPUYECKUX 3a7a4

6.9

Bitazets NOHATHEM OMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh
CBOMCTBA ONMCAHHOTO YEThIPEXYTOJIbHUKA IPU PELIEHNH 3a1a4

6.10

[IpuMeHATh TOJIyYEHHBIE 3HAHMS Ha NPAKTUKE - CTPOUTH
MaT€MaTUYeCKUe MOJENU [Js 337ady pPEaIbHOM JKU3HU U
MPOBOJUTH COOTBETCTBYIOUIME BBIYMCICHUS C NPUMEHEHUEM
nofo0usT U TPUTOHOMETPUHU (IONB3YSCh, T/A€ HEOOXOAUMO,
KJIbKYJISITOPOM )

[IpoBepsiembie 27IEMEHTHI coiepkaHus (8 Kiacc)

Kon

ITpoBepsieMblil SIEMEHT COJIEPIKAHUS
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Yucna v BBIYMCICHUS

KBaapatHbIil kopeHb u3 uncia. [lonstiue 00 upparoHaIbHOM YHCIIE.

1.1
JlecsTnuHbIe IPUOIMKEHUS UPPALIMOHATIBHBIX YUCE
CpoiicTBa apu(PMETHICCKUX KBAIPATHBIX KOPHEH M UX MPUMEHECHHE K
1.2 |npeoOpa3oBaHUIO  YHUCIOBBIX  BBIPAKEHUHM U BBIYUCIICHHSIM.
JIeiICTBUTEBHBIC YHCIIA
13 CremneHb C LIEJBIM MOKa3aTeNeM U ee cBoicTBa. CTaHaapTHas 3alUCh
' yucia
2 AnreOpanvecKkue BhIPaKCHUS
51 KBazmpaTHbI TpexwIeH, pPa3joKEHUE KBAJAPATHOTO TPEXWICHA Ha
' MHOKHUTEIIH
2.2 |AnreGpaundeckas qpoos. OCHOBHOE CBOMCTBO ajreOpandeckoil 1pobu
53 CnoxxeHue, BBIYUTAHUE, YMHOXKEHHUE, JEJICHHE alredpandyecKux
' apobeii
2.4 |PanmoHanpHBIC BRIpAXKCHHS U X ITPeoOpa3OBaHUe
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBaaparHoe ypaBHeHHe, GhopMmysia KOpHEH KBaJApaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 |Pemenue ypaBHeHUH, CBOAAIIUXCS K JIMHEHHBIM M KBaIPATHBIM
3.3 |IIpocrteiimue npoOHO-paiiOHATBHBIEC YPaBHEHUS
['paduueckas uHTEpHIpeTalUs YPABHEHUN C JBYMS NMEPEMEHHBIMHU U
3.4 |cucTeM NMHEWHBIX YpaBHEHMH C JIBYyMs TepeMeHHbIMH. [Ipumeps
pelIeHUs] CUCTEM HEJIMHEHMHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU
3.5 |Pemenue TeKCTOBBIX 33724 anreOpandecKuM CIocoOoM
3.6 |YwucrnoBble HEPABEHCTBA M MX CBOMCTBA
3.7 |HepaBeHCTBO ¢ 0/IHOM TIEpEeMEHHOM
3.8 |PaBHOCHJIBHOCTH HEPABEHCTB

84




3.9

JInHelHbIe HEpaBEHCTBA C OJIHOM NMEPEMEHHOU

3.10 |Cucrembl TMHEIHBIX HEPABEHCTB C OJIHON MEPEMEHHOU
4 OyHKIIU

41 [Tonsitue ¢dynkuu. O61acTh ONpeneaeHus U MHOXKECTBO 3HAUCHUMN
' ¢yukun. CriocoObl 3aaHus QyHKIHA

4.2 |I'paduk pynkuun. UteHrne cBOMCTB DYHKIUH T10 €€ TpaduKy

4.3 |IIpumepsl rpadukoB PyHKIHM, OTPAXKAIOIINX PeaTbHbIC TPOIECCHI

44 OyHKINH, OMUCHIBAIOIINE MPSAMYIO U OOPATHYIO MPOMOPIIMOHAIBHEIE
' 3aBHCHUMOCTH, UX TPapuKu

45 |@yskmuny =x2,y = X3

46 | Oyuxkmum Y =+VX,y=|X|

4.7 |I'paduueckoe pemieHue ypaBHEHH U CUCTEM ypaBHEHUI
5 BeposaTHOCTh U cCTaTUCTHKA

5.1 |IIpeacraBneHue JaHHBIX B BHJIEC TAOJUII, TUarpamMm, rpaukoB

5.9 MHOKeCTBO, 3JIEMEHT MHOXXECTBa, MOAMHOXKecTBO. Omepanuu Ha
' MHO’KECTBaMU: 00bEIMHEHNUE, IEpECEUCHUE, T0NIOTHEHIE

53 CpolicTBa omepanuid HaJl MHOXECTBAMHU: MEPEMECTUTEIBHOE,
' COYETATEeNbHOE, PACTIPEACTUTENBHOE, BKITFOUCHUS

5.4 Hcnonp3oBanne TpaduyecKoro TMPEeACTAaBICHUS MHOXKECTB s
' OTMCaHUs PEeaTbHBIX MPOIIECCOB U SBJICHMIA, IPU PEIICHUH 3aad.

55 N3mepenne paccenBaHusi JaHHbBIX. Jlucnepcus W cTaHAApTHOE
' OTKJIOHEHHE YHCIIOBBIX HA0OpOB. JlnarpamMmma paccenBaHus

DneMeHTapHble COOBITUS ciyyaiiHOro ombiTa. Cioy4aiiHble COOBITHS.
BepositHocTH COOBITHIA. OnbIThI c PaBHOBO3MOXHBIMU
5.6 |snemeHTapHbIMU COOBITHSAMU. CiyyailiHblii BbIOOp. CBSI3b MEXAY

MaJjOBEPOSTHBIMH W TIPAKTUYECKH JIOCTOBEPHBIMH COOBITHSIMH B
NpUpoJie, OOIIECTBE U HAYKE
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I[epeBo. CBoiicTBa JACPEBLEB: CAMHCTBCHHOCTD ITyTH, CYIICCTBOBAHUC

5.7 |BHUCSYEH BEPILMHBI, CBSA3b MEXKAY YUCIOM BEPIIUH U YUCIOM pedep.
[TpaBmiio ymHoxeHus. Pemenue 3agad ¢ moMoIibio rpagos
[IpotuBomnomnoxueie codbiTUsA. Juarpamma Ditnepa. O0beAHEHUE U

5.8 |mepecedenue coobiTHii. HecoBmecTHBIE cOObITHS. DOpMYyIIa CIIOKEHHS
BEPOSITHOCTEN

5.9 VYcnoBHass BepodaTHOCTh. [lpaBuino ymHoxkeHus. HesaBucumsie

' COOBITHS
[IpencraBnenue 3KcriepuMeHTa B BUJE JiepeBa. Pemienue 3amay Ha

5.10 |HaxoXIeHUE BEpPOSTHOCTEM C TMOMOIIBIO JepeBa CIy4yalHOTO

HKCIIEPUMEHTA, 1UarpaMm Diiiepa
6 ['eomeTpust

6.1 |Yersipexyromsuuku. [lapamienorpamm, ero mpu3Haky U CBOWCTBA

6.2 |IIpsMoyronsHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA

6.3 Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA U MPHU3HAKH.

' [IpsiMOyTOIbHAS TPATTEIHS
6.4 Meton yaBoenus Meauasbsl. LlenTpanbHas cummerpus. Teopema
' daneca u TeopeMa o MPONOPLHUOHAIBHBIX OTPE3Kax
6.5 CpenHue JMHUM TpeyrojpHuUKa U Tpameuuu. LleHTp Macc
' TPEyroJbHUKA
[Togobue TpeyrosbHUKOB, KodhduimeHtT mnoxodbus. IlpuszHaku
6.6 |momoOusi TpeyroiabHUKOB. [IpumeHeHue moaOOUs TMpU pelIeHUU
PAKTUYECKUX 3aja4
6.7 ®opmyrbl A TUIOIIAM TPEYTOJIbHUKA, TapajuieorpaMMa, pomoa u
' TpaInenuu

6.8 CaoiicTBa iomaaei reometTpudeckux puryp. OTHOIIEHHUE MII0IAeH
' O00HBIX (HUTYD

6.9 Brerancnenune miomaneid TpeyroJbHUKOB M MHOTOYTOJBHHKOB Ha

KJIeT4yaTon Oymare
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6.10 Teopema I[Tudaropa. [Ipumenenue treopemsl [ludaropa npu penienuu
' MPAKTUYECKUX 3a/1a4
CuHyc, KOCHMHYC, TaHI€HC OCTPOTO yIjla MOPSIMOYTOJbHOTO
6.11 |TpeyronpHuka. OCHOBHOE€  TPUTOHOMETPUUECKOE  TOXKJIECTBO.
Tpuronomerpuueckue GyHkimu yrioB B 30°, 45° u 60°
6.12 BrnucaHHble W LEHTpaJbHBIE YIUIBL, YIOJI MEXAY KacaTeJbHOU u
' XOpAO#. YTIIbI MEXIY XOPAAMU U CEKYIIUMHU
6.13 |Brnuca"HbIe ¥ ONMMCAHHBIC YETHIPEXYTOJIBHUKHI
6.14 B3aumMHOoe  pacnonoxkeHue — IByX — OKpyxkHocter.  Kacanue
' OKpyx)HOCTel. OOLIMe KacaTeabHbIE K IBYM OKPY>KHOCTSM
[IpoBepsiembie TpEOOBAHUS K PE3YJITATAM OCBOEHHUS OCHOBHOM
oOpazoBaTenbpHOM TporpaMmsbl (9 kiacce)
Kon IIpoBepsiemble IPEAMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHOM

IIPOBCPACMOT O6pa3OBaTCHBHOﬁ IIporpaMmbl OCHOBHOI'O O6HI€F0 O6p330BaHI/I}I

0 pe3yibTaTta

1 Yucra v BEIYUCICHUS
11 CpaBHMBaTH W VyIOPSIOYMBATH  pPAlMOHAIbHBIE |
' UppaIHOHAIbHBIC YUCIIA
BeimonHATe  apudmMeTndeckue IeHCTBUS C  pallMOHATBLHBIMU
1.2 YHCIIaMH, COYeTasi YCTHBIE M MUCHbMEHHBIC IPUEMBI, BHITTOJIHATh
BBIYUCIICHUS C UPPAIIMOHATEHBIMU YHCIIAMU
13 HaxonuTe 3Ha4YCHHs CTENEHEW C IICIBIMU IOKA3aTeNIsIMU U
' KOpHEH, BEIYMCIIATh 3HAYEHUS YNCIIOBBIX BBIPAKCHHUN
14 OKpyTasaTh JEHCTBUTENBHBIC 4YHCIA, BBITOIHATE TPHKHIKY
' pe3yIbTaTa BEIYUCIICHU, OLIEHKY YUCIIOBBIX BBIPAKCHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 Pemrate nuHEWHBIE W KBaJIpaTHBIE YpaBHEHUS, YPaBHEHUS,
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CBOJSIIIIMECS] K HUM, IIPOCTEHIHe JApOoOHO-paIMOHaIbLHbIE
YpaBHEHUS

2.2

Pemate cucTeMbl JBYX JIMHEWHBIX YpPAaBHEHHM C JABYMS
MEPEMEHHBIMU M CHCTEMbI JBYX ypaBHEHHUH, B KOTOPBIX OJHO
ypaBHEHUE HE SBISETCS JTUHEHHBIM

2.3

Pemate TeKcTOBbIE 3ajaud aiaredOpanvyeckuM CrocoOoM ¢
MOMOIIBIO  COCTABJICHHMSI YPAaBHEHMSI WJIM CHUCTEMBbI JIBYX
ypaBHEHUH C ABYMsI IEPEMEHHBIMU

2.4

[IpoBoAMTH MpOCTEUIINE HCCIACAOBAHUS YPAaBHEHHM U CHCTEM
YpaBHEHHH, B TOM 4YHCJI€ C IPUMEHEHHEM TpaduiecKux
NpeACTaBIeHUM  (HampuMmep, ycCTaHaBIWBaTh, HMEET JIH
ypaBHEHHUE WM CUCTEMa YPaBHEHUU PEIICHHUsI, €CIIM UMEET, TO
CKOJIBKO)

2.5

Pemate nMHEHHBIE HEPABEHCTBA, KBaJpaTHBIE HEPABEHCTBA,
n300paxkaTh pEIICHUE HEPaBEHCTB Ha YHCIOBOM MIPSIMOM,
3alMCBIBATh PEIICHUE C MMOMOIIBIO CUMBOJIOB

2.6

Pemats crucTembl TUHEWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB,
BKJIIOYAIONINE KBAJPAaTHOE HEPABEHCTBO, M300paKaTh PEIICHUE
CUCTEMBl HEpPABEHCTB HA YHCJIOBOM TMPSIMOM, 3aIlUChIBATH
pelIeHuE ¢ MOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 33714

OyHKIUU

3.1

PacniosnaBath (yHKIMM wu3yueHHbIX BUIOB. [loka3wpiBaTh

CXEMaTUYECKH PACIOJIOKEHUE HAa KOOPAMHATHOM IIOCKOCTU
k

rpaduxoB ¢pyakmii Buga: y =kx, y=kx +b, Y= ' y = ax? +

bx + ¢ B 3aBUCUMOCTH OT 3HaUY€HUN KOI(D(HUIIMEHTOB, ONHUCHIBATDH

CBOMCTBA (DYHKIIHIA

3.2

[Toka3pIBaTh CXEMaTUYECKH PACIIOJIOKEHUE HA KOOPIWHATHOMN
mwiockoct rpadpukoB GyHKUMA Buaa Y=+X, y = [x| u

OMKCHIBATH CBOMCTBA (PYHKIUI
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3.3

CTpouTth 1 U300paxarb CXeMaTUYEeCKH rpauKu KBaapaTHUHBIX
(yHKLMH, OTIMCHIBATH CBOMCTBA KBAAPATUYHBIX (PYHKIUI 1O UX
rpadukam

3.4

Pacnio3naBate  kBajgpatuuHyio ¢GyHKOUIO 10 Qopmyiie,
NPUBOJUTH TMPUMEPHl KBAAPATUUYHBIX (YHKIUNA M3 pealbHON
KU3HH, (PU3UKH, TCOMETPUU

Apudmernueckas 1 reoMeTpruuecKasi Iporpeccuu

4.1

Pacno3naBath apu(pMETUYECKYl0 U  T€OMETPUYECKYIO
MIPOTPECCHU MPHU PA3HBIX CIIOCO0AX 3aaHus

4.2

BhBINOMHATH BBIYUCIIEHUS C UCTIOIB30BaHUEM (OPMYJI N-To WieHa
apu(PMETUYECKO U TeOMETPUUECKOW MPOTrpPeccCuii, CyMMBbI
MIEPBBIX N YJICHOB

4.3

I/I306p aXatb YJICHBI IIOCJICA0BATCIIbHOCTH TOYKaMH Ha
KOOpﬂHHaTHOﬁ IINTIOCKOCTH

4.4

Pemiats 3a/1a4u, CBSI3aHHBIC c YUCTIOBBIMU
MOCJIEIOBATEIBHOCTSIMU, B TOM YHCIIE 3aJauyd W3 pPEabHON
KU3HK (C  HCIOJB30BAHUEM  KAJIbKYJSATOpa, IU(POBBIX
TEXHOJIOTHI)

BeposiTHOCTH M cTaTHCTHKA

5.1

N3Bnekats 1 mpeoOpa3oBbIBaTh HHGOPMAIIUIO, IPEICTABICHHYIO
B Pa3JIMYHBIX UICTOYHUKAX B BUJIE TAOJHII, TUarpaMM, TpauKoB,
MPEACTABIATh TaHHBIC B BUJIE TAOIUII, AMarpaMm, rpaukoB

5.2

Pemiate 3amaun opraHU30BaHHBIM TEPeOOPOM BAPUAHTOB, a
TaKke C UCIMOJIb30BaHMEM KOMOMHATOPHBIX MPaBUJI U METOJI0B

5.3

Vcnonb30BaTh OmMUcaTeNIbHbIC XapaKTEPUCTUKH JJIT MacCHBOB
YHUCIIOBBIX JAHHBIX, B TOM YHCIIC CPCIHUC 3HAYCHUS M MEPBI
pacceuBaHus

5.4

HaxoauTh 4acTOTHI 3HAUEHUN U YaCTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSICh ~ pe3yjbTaTaMH  TPOBEJACHHBIX HW3MEPCHUH U
HaOII0IEHUI
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5.5

HaxoauTs BEpOSATHOCTH CiIy4dallHBIX COOBITUH B H3Y4YEHHBIX
ONbITaX, B TOM 4YHCJIE B ONBITaAX C PABHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITUAMM, B CEPUAX UCIBITAHUI JI0 IEPBOTO
yCIexa, B CepusX UCIbITaHN bepHyium

5.6

Nmers mnpencraBieHHEe O  CIy4YaliHOM BEJIMYMHE W O
pacnpeneseHud BEPOSITHOCTEN

5.7

Hmetb mpencraBieHHE O 3aKOHE OOJBIIMX YHCET KaK o
IPOSIBIICHUU 3aKOHOMEPHOCTH B CIIy4allHOW M3MEHYMBOCTU U O
POJIM 3aKOHA OOJIBIIKX YHCEI B IPUPOJE U OOLIECTBE

['eomeTpust

6.1

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMU OCTPBIX YTIOB, HAXOIUTh
C MUX TIOMOILIBIO PpA3JIUYHBIE BJIEMEHTBHl MNPSAMOYTOJIBHOTO
TpeyrojibHuKa ('"pelieHne MPsMOYTOJbHBIX TPEYTOJbHUKOB").
Haxonuth (C MOMOIIBI0 KalbKYJSATOpA) AJIWHBI U YTJIBI JJIS
HETAa0JUYHBIX 3HAUCHUN

6.2

[Tonp3oBaThCs (IJOpMy.]'IaMI/I IMPUBCACHUA u OCHOBHBIM
TPUTOHOMCTPHUICCKHUM TOXACCTBOM JJI1 HaXO0XACHHNA
COOTHOIIICHUI MCKAY TPUTOHOMCTPUUCCKUMHU BCIIMYMHAMUA

6.3

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUJISI HAXOXIACHUS
pa3IUYHBIX 3JIEMEHTOB TPEYroJIbHUKA ("pemenue
TPEYroJIbHUKOB"), IIPUMEHSATH 170, pu pelieHuu
F€OMETPUYECKUX 3a7a4

6.4

Bnaners MOHATUSIMU npeoOpa3oBaHus noaoous,
COOTBETCTBEHHBIX DJICMEHTOB MOA00HBIX (uryp. Ilomp3oBaThCs
CBOMCTBaMHU TOIOOWS TIPOU3BOIBHBIX (PUTYP, YMETh BHIYUCIIATH
JUIMHBI W HAXOJUTh YIAbl Y TOMOOHBIX ¢uryp. IlpumeHsATH
CBOMCTBA MOA0OUS B MPAKTUYECKUX 3a7a4aX. Y METh MPUBOIUTH
pUMEPHI TOJI0OHBIX (GUTYP B OKPYKAIOIIEM MUPE

6.5

ITonw30BaThCs TE€OpEMaMHM O MPOU3BCACHUU OTPC3KOB XOpHA, O
IMPOU3BCIACHHNU OTPC3KOB CCKYIIUX, O KBAJ[paTeC KacaTeJIbHOMU

6.6

ITonw30BaThCs BCKTOpaMH, IMOHHMMATb HX I‘COMCTpI/ILICCKI/Iﬁ 151
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(bu3nYecKuil CMbICI, TPUMEHSTH UX B PEIICHUH T€OMETPUUYECKUX
u Qusnueckux 3anad. [IpuMeHsATH CKalsipHOE MPOU3BENIECHUE
BEKTOPOB JIJI1 HAXOXEHUS JIJTUH U YTJIOB

6.7

[Tonp3oBaThCs MCTOAOM KOOpPpAHWHAT Ha IINTIOCKOCTH, IIPUMCHATH
CT0 B PCIICHUU I'COMCTPHUUCCKHUX U IIPAKTHYCCKUX 3a/1a4

6.8

Branerp NMOHATUAMHM TPaBUWIBHOTO MHOTOYTOJIBHUKA, JIJTMHBI
OKPY)KHOCTH, JJIMHBI AYTM OKPYKHOCTH W PAJAUAHHON MEpBI
yIjla, YMETh BBIUMCIATH IUIOMIAAL Kpyra M €ro 4acTei.
[IpuMeHsTh MOy4eHHbIE YMEHUS B TPAKTUYECKUX 33]1a4ax

6.9

Haxonutb ocu WM LEHTPbl CUMMETpUH (Uryp, mpUMEHSThH
JBH>KEHUS TIJIOCKOCTHU B MPOCTEUIIINX CIydasx

6.10

[IpuMeHATh TOJIy4EHHBIC 3HAHMS Ha IPAKTUKE - CTPOUTH
MaT€MaTUYeCKHe MOJENW Ui 337ad PEAbHOM JKU3HU U
IIPOBOJUTE COOTBETCTBYIOLIUE BBIYMCICHHUS C IPUMEHEHUEM
noj00Msl M TPUTOHOMETPUYECKUX (PYHKIMHN (MONB3YsCh, TIe
HEO00XO0AUMO, KAJIbKYJISITOPOM)

[IpoBepsiembie 31eMeHTHI copepxanus (9 kiacc)

Kox

[TpoBepsieMblii 2JIEMEHT COJIEPKAHUS

Yucia ¥ BBIYUCIIEHUS

1.1

PanyonanbHbple 4KClla, HpPpALMOHAIBHBIE YHUCJIA, KOHEYHBIE U
OECKOHEYHbIE AECATUUHBIE JPOOH

1.2

MHOX€ECTBO IEHUCTBUTENBHBIX YHCEN, JEUCTBUTEIBHBIE YHCIIA KakK
OecKkOHEUHbIE  JecsATUYHBbIe  JpoOu. B3auMHO  0JHO3HAYHOE
COOTBETCTBHE MEXKIY MHOMXECTBOM JECHUCTBUTENBHBIX YHCEN W
KOOpJIUHATHOM NpsaAMoil. CpaBHEHUE JEUCTBUTEIBHBIX YUCET

1.3

Apudmernyeckue ASHCTBUS C ACHCTBUTEIBHBIMHU YHCIIAMHU

1.4

N3mepenns,  npuOmMmKeHHs,  OIEHKH.  Pa3Mepbl  0OBEKTOB
OKPYXAIOIIEr0 MHpPA, IIUTEIBHOCTHh MPOIECCOB B OKPYKAIOIIEM
mupe. [TpubnmkeHHoe 3HaueHNEe BEJIMUUHBI, TOYHOCTD MPUOIMKCHUS.
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Oxpyraenue uncen. [Ipukuaka u oneHka pe3ynbTaToB BIYUCICHUN

2 VYpaBHeHUs U HEPABEHCTBA

2.1 | YpaBHeHUS C OAHON IEPEMEHHOM

59 JluneliHoe ypaBHeHME. PemeHne ypaBHEHMH, CBOASIIMXCS K
' JIMHEWHBIM

53 KBagpatHoe ypaBHeHue. Pemienwe ypaBHEHUI, CBOJSAIIUXCS K
' KBaJpaTHBIM

24 bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHrst ypaBHEHUN TPETHEU U
' YeTBEPTOM CTENeHel pa3ioKeHUEeM Ha MHOKHUTEN

2.5 |Pemenue qpoOHO-paIMOHAIBHBIX YpaBHEHUN

2.6 |Cuctemsl ypaBHEHUI

2.7 | YpaBHEHHE C IByMs IIEPEMEHHBIMU U €TO TpapuK

2.8 |Pemenue cucteM ABYX JUHEHHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU

29 Pemenne cucrteM IByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEWHOE, a
' JAPYroe - BTOPO# CTENEHN

510 ['padbmyeckas wWHTEpHpeTaysi CUCTEMBl YpPaBHEHHH C JIBYyMs
' HIEPEMEHHBIMU

2.11 |Pemenue TEKCTOBBIX 3a/1a4 aIreOpandecKuM Criocooom

2.12 |YucnoBbie HEpAaBEHCTBA U UX CBOMCTBA

2.13 |Pemienue TMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHON

2.14 | PemeHue CUCTEM JIMHCWHBIX HEPABCHCTB C OJJHOM IMMEPEMEHHOMN

2.15 |KBagpaTHbIe HEpaBEHCTBA

516 ['padmyeckass uHTEpHpeTalsi HEPABEHCTB U CHCTEM HEPABEHCTB C
' JBYMSI TIEPEMEHHBIMHU
3 Oynkunu
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KBampatuunas ¢ynkmus, ee rpaduk u cBoicrBa. I[lapaGona,

3.1
KOOPJIMHATHI BEPIIUHBI TapadoJibl, OCb CHMMETPUHU MapadoJIbl
3.2 |I'paduku pynknumii y = kx, y = kx + b u ux cpoiictsa
3.3 |I'papuku pyskumii Y = YE x3 1 ux cBoiicTBa
3.4 |I'paduku pynkmuii Y =+/X ,y = |x| u ux cBoiicTsa
4 YucnoBsie MOCIEI0BATEILHOCTH
Omnpenenenue U crocoObl 3aJaHKs YUCIOBBIX MOCIEA0BATEIILHOCTEH.
4.1 |3amanue nocneaoBaTEILHOCTH PEKYPPEHTHON opMyTioit u popmymoi
N-ro 4jeHa
49 Apudmernueckas porpeccus. dopMyiibl n-ro YieHa
' apuPMETHICCKON MPOTPECCHUU, CYMMBI ITEPBHIX N WICHOB
43 ["'eomeTrpuyeckas nporpeccusi. DopMysibl N-ro YjieHa reOMETPUIECKON
' MIPOTPECCUH, CYMMBI IIEPBBIX N YJICHOB
N300paxkenre 4ieHOB  apU(METUYECKOH U  TeOMETPUUYECKOU
4.4  |mporpeccuil TOYKAMH Ha KOOPAMHATHOU TJIOCKOCTH. JIMHEHHBIN U
HKCIIOHEHIIUATLHBIN POCT
4.5 |CnoxHbIC TPOLCHTHI
5 BeposaTHOCTh U CTaTUCTHKA
[IpencraBnenne MaHHBIX B BHUAE TaOMWIl, AWarpamMMm, Tpadukos,
5.1 |unTepnperanus AaHHBIX. UTeHHE W MOCTPOEHUE TAOJHII, JUATPAMM,
rpa(uKOB IO peaJTbHBIM JTaHHBIM
5.2 |llepectanoBku u (hakTOopHa
5.3 |CoueTraHus ¥ YUCIIO COYETAHUHN
54 Tpeyronpuuk Ilackama. Pemenwe 3agad ¢ MCHOIB30BaHUEM
' KOMOMHATOPHKH
5.5 |['eomerpuueckas BepoATHOCTh. CiTydaliHBIN BBIOOP TOYKH U3 (PUTYPHI
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Ha IIJIOCKOCTH, U3 OTPE3Ka U U3 AYI' OKPYKHOCTHU

5.6 |Hcnoertanue. Ycnex u Heyaada. Cepust HCIIBITAHUN 70 TIEPBOTO ycIexa
5 7 Cepust ucnbiTanuii bepuymnu. BepositHocTh coOObITUI B cepuu
' UCIIbITaHuid beprymu
5.8 |CiyuaitHas BeIUYHHA U paclpeiesieHne BEepOsITHOCTEH
MaremMaTHudeckoe OKUIaHUE u JTUCTICPCHS. [Tpumepnl
5.9 |MareMaTHuecKoro OKMUIAHUS KaK TEOPETHICCKOTO CPETHETO 3HAUYCHUS
BEJIMYMHBI
5.10 MaremaTudyeckoe OXXKHUJAHME W JUCIEPCHS CIy4aliHON BEIMYUHBI
' "4HCIIO yCIIEXOB B CEpUM UCTIbITaHUN bepryum"
[Tonarne o 3akoHe OONBIIMX YHceNl. M3MepeHue BEpOSITHOCTEH ¢
5.11 |momomip0 4dacTtoTr. Pojib M 3HaueHHe 3aKOHA OOJIBIIMX YUCET B
IPUPOE U OOIIECTBE
6 ['eomeTpus
6.1 Cunyc, kocunyc, TtaHreHc yriaoB oT 0 mo 180°. OcnHoBHOE
' TPUTOHOMETPHUECKOE TOXK1eCTBO. DOpMYIIBI IpUBEACHUS
Pemenune TpeyronpHUKOB. TeopemMa KOCHHYCOB M TEOpEeMa CHHYCOB.
6.2 |PemeHne mpakTUYECKUX 3aJady C HCIOJIB30BAHHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 |IIpeoOpazoBanue mogoOus. [TomoOMe COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 TeopeMa 0 MPOU3BEACHUH OTPE3KOB XOPI, TCOPEMBI O ITPOU3BEICHNUN
' OTPE3KOB CEKYIIHX, TEOpEMa O KBaJIpaTe KacaTeIbHOM
Bekrop, nmnmuHa (MOAyJb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI,
6.5 MPOTHUBOIIONIOKHO  HAMPABIICHHBIE  BEKTOPBI,  KOJUTMHEAPHOCTH
' BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMEpalMd HAaJ BEKTOPAMHU.
Paznoxenue BekTopa 1o AByM HEKOJUIMHEAPHBIM BEKTOPAM
6.6 Koopaunatet Bektopa. CkansipHo€ TPOM3BEACHHUE  BEKTOPOB,

INPUMCHCHUEC I HAXOXKIACHUA JJIMH U YIJIOB
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JlekapToBbl KOOpJAMHATHI HAa IJIOCKOCTH. YPpaBHEHHUS MPSMON U
6.7 |OKpPY>XKHOCTH B KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEH U MPSAMBIX.
Metoa KoOpIMHAT U €T0 IPUMEHEHUE

6.8 |IIpaBuiabHBIE MHOTOYTOJIbHUKH

JnuHa okpykHOCTH. ['pagycHas v paguanHas Mepa yria, BEIYUCICHUE
JUTMH JTyT OKPY>KHOCTEHN

6.9

6.10 |Ilnomaas Kpyra, CEKTOpa, CErMEHTa

6.11 JIBukeHMsT  TJIOCKOCTH WM BHYTPEHHHE CHUMMETpUH  (puryp
' (3meMeHTapHbIe npeacTaieHus). [lapamnensubiil nepenoc. [loBopot

JUIsi mpoBeneHUsT OCHOBHOI'O TOCYJAPCTBEHHOIO 3K3aMEHA I0 MaTEMaTUKe
(maee - OI'D mo MaTeMaTUKE) WHCHOJB3YeTCs TMepeueHb (Koaudukatop)
IIPOBEPAEMBIX TPEOOBAaHUI K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON
IPOrpamMMbl OCHOBHOT'O 0OIIEro 00pa30BaHus U 3JIEMEHTOB COJAEPKAHMUS.

[TpoBepsiembie Ha OI'D o MaTeMaTHKe TPEOOBAHUS
K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOM MPOTPAMMBI
OCHOBHOT'0 00111eT0 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHMS K IPEIMETHBIM PE3yJIbTaTaM
IPOBEPSAEMOT | OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
0 TpeboBaHUs oOmero oopazoBanus Ha ocHoBe PI'OC

1 YMeHue onepupoBaTh NOHATASIMHU: MHOKECTBO, IIOAMHOXKECTBO,
OIepalyy HaJl MHOYKECTBAMU; YMEHUE ONIEPUPOBATH IIOHATUSAMU:
rpad, cBs3HBIN rpad), AEPEBO, UK, MPUMEHSTH UX IPU PEIICHUU
3a]a4; YMEHHE HCIOJIb30BaTh TIpaduueckoe MpeCTaBICHHUE
MHOYECTB ISl ONIMCAHMS PEATIBHBIX IIPOLIECCOB U SIBJIICHHUM, TPU
pelIeHn  3a7a4 U3 IPYyrux y4eOHbIX IPEIMETOB

2 YMeHue onepupoBaTh MOHSATHSIMHU: OIPEACICHUE, aKCHOMA,
TeopemMa, J0Ka3aTeJIbCTBO; YMEHUE PAclO3HABATh UCTUHHBIE U
JIO)KHBIC BBICKa3bIBAHUS, MIPUBOJIUTH MIPUMEPBI u
KOHTPIPUMEPBI, CTPOUTH BBICKA3BIBAHUSI W  OTPHUIIAHUS
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BBICKA3bIBaHUM

YMeHue ornepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO, IPOCTOE
Y COCTAaBHOE YUCJIO, IEIUMOCTh HATypaJIbHBIX YHCEI, IPU3HAKU
JEIUMOCTH, LIE€JI0€ YUCII0, MOAYJIb YHCia, OOBIKHOBEHHAs ApO0b
U JeCSITUYHas JpoOb, CTAaHJAPTHBIM BUJ YKCIA, PAllMOHAIBHOE
YHCIIO0, UPPALMOHATIEHOE YHCIIO, apu(METUUECKUN KBAIPATHBIHI
KOPEHb; YMEHME BBINOJIHATH IEUCTBUS C YUCIAMHU, CDABHUBATh U
YHOPSIAOYMBATh YUCIA, IPEACTABIATh YHCIIAa HA KOOPAUHATHON
IPSIMOM, OKPYIVIATH YKMCIIA; YMEHHE ACNaTh IPUKUAKY U OLIEHKY
pe3yibTaTa BEIYACICHUN

YMeHrne onepupoBaTh MOHATHSMH: CTENEHb C  LEJIBIM
nokasareneM,  apu(pMeTHYecKWd  KBAaApAaTHBI  KOPEHb,
MHOTO4JIeH, anredpanyeckas JpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOPHEM HATypaJlbHOM CTENeHU OOJIbLIE €AMHULIBI; yYMEHHE
BBIMOJHATh pacdeThl Mo (Gopmysnam, mpeoOpa3oBaHMs LETbIX,
JIPOOHO-pallMOHANIBHBIX BBIPAKEHUW M BBIPAXKEHUN C KOPHSIMU,
pa3ioKeHUE MHOrOWJIE€HAa Ha MHOXHUTEIW, B TOM YHUCIE C
UCIOJIb30BaHUEM (OpMYJ Pa3HOCTHM KBaJIpaTOB M KBajpara
CYMMBI U Pa3HOCTH

YMeHne onepupoBaTh MOHSATHSIMHU: YHCIOBOE PAaBEHCTBO,
YPaBHEHHE C OJHOW IEPEMEHHOM, YHUCIOBOE HEPABEHCTBO,
HEPABEHCTBO C MEPEMEHHOM; yYMEHHME pellaTh JMHEWHBIE U
KBaJIpaTHbIC ypaBHEHUS, IPOOHO-pallMOHATBHBIE YPABHEHHS C
OJIHOM TIEPEMEHHOM, CHUCTEMBI JBYX JIMHECWHBIX YPaBHEHUI,
JIMHEHHBIC HEPABEHCTBA U X CUCTEMBI, KBaJpPaTHHIE U APOOHO-
palMoHaIbHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM, B TOM YHUCIIE
MpU PELICHUU 33Ja4 U3 APYTUX MPEAMETOB U TMPAKTHYECKHUX
3a7a4; YMEHHUE WCIOJb30BaTh KOOPJAMHATHYIO TPSMYIO H
KOOPAMHATHYIO  IUIOCKOCTh JUIsi W300pa)K€HUsl  peIIeHUM
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QyHKIMS, Tpaduk QyHKIMH,
HYJIU (PYHKIUU, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKHU
BO3pacTaHus, yObIBaHUS, HAUOOJIbIIIee U HaUMEHbLIIee 3HAUCHUs
GyHKIIMM; yMEHHME  ONEepUpoBaTh MNOHATHUAMU:  MpsMas
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MPONOPIUOHANIBHOCT, JIMHEWHas (yHKIMSA, KBajpaTUYHas
byHkuus, oOpaTHas  OPONOPLUOHAIBHOCTb,  MapadoJa,
runepoosa; yMeH’e CTpOUTh rpaduku pyHKIUN, UCIIONb30BATh
rpaduku A1 OnpeIeieHrs CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH,
JUISL peLIeHUs 3a/1a4 U3 IPYTUX y4EOHBIX IPEIMETOB U PEAIbHON
KU3HHU, YMEHHE BBIpaxaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
BEJINYNHAMU

YMeHue OIcpupoBaTb IMOHATUAMMU: IIoCacaoBaTCIIbHOCTD,
apI/I(I)MCTI/I‘IeCKaH N TCOMCTPHYCCKaAsdA IIPOTrpeCCUU; YMCHHC
HCIIOJIb30BaTh CBOMCTBA HOCHGHOB&TCHBHOCTeﬁ, q)OpMy.HBI
CYMMBI U O6HI€I‘O WICHA IIPH PCUICHUU 3a71a4, B TOM YHUCJIC 3a1a4
H3 JPpYyIrux y‘l€6HI>IX IMpCaAMCTOB U peaHLHOﬁ KN3HHU

YMeHue pemath 3ajladyd pa3HbIX TUMOB (B TOM YHCIE Ha
MPOLICHTHI, JI0JM U YacTH, BIKEHUE, paboTy, IIEHY TOBApOB U
CTOMMOCTb TOKYIOK M YCIyr, HaJOTH, 3aJa4yd W3 0O0JacTu
yOpaBieHUsl JUYHBIMU W CEMEWHbIMU (UHAHCAMU); YMEHHUE
COCTaBJISITh BBIPAYKCHUS, YPABHECHUS, HEPABEHCTBA U CUCTEMBI 110
YCIOBHIO 33Ja4d, MCCIEAOBATh IIOJYYEHHOE pELICHUE U
OIICHMBATh MPABAONOA00HOCTh MOJYUYECHHBIX PE3YyIbTaTOB

YMeHue omnepupoBaTh MOHATHUSIMH: (QUIypa, TOYKA, OTPE3OK,
npsiMasi, JIyd, JIOMaHasi, yroji, MHOTOYTOJIbHHK, TPEYTOJbHUK,
paBHOOEAPEHHBIN U PaBHOCTOPOHHHUM  TPEYrOJIbHUKH,
IPSIMOYTOJIBHBIN TPEYTrOJIbHUK, MeIaHa, OMCCEKTpHUCa U BbICOTA
TPEYrojbHUKA, YETBIPEXYTOJbHUK, MapajuieorpaMmMm, poMo,
IPSIMOYTOJIBHUK, KBaJApaT, Tpamneuus; OKPYKHOCTb, KpYT,
KacarejibHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMH (PUTYpamu;
YMEHHE pemaTh 3aJa4i, B TOM YHCIIE U3 ITOBCEIHEBHOM KU3HU,
Ha HAaxO0XJIEHHE TE€OMETPUYECKUX BEIMYMH C NPHUMEHEHUEM
M3Y4YEHHBIX CBOMCTB (hUryp u (hakToB

10

YMeHue orneprupoBaTh MOHATHSIMU: PABEHCTBO (UTYP, PAaBEHCTBO
TPEYTOJIbHUKOB; IMapajUICIbHOCTh W MEPHEHINKYISIPHOCTD
MPSAMBIX, YTOJI MEXIY MPSIMBIMU, TICPIICHIUKYJISP, HAKIOHHASI,
mpoeKIusi, Tmomooue ¢Guryp, TOMOO0HBIE TPEYTOJBHHKH,
CUMMETPHUSI OTHOCHTEIHO TOYKM W TPSIMOW;, yMEHHE
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pacno3HaBaThb PaBEHCTBO, CHMMETpPUIO U mojolue uryp,
napayielbHOCTh M MEPHEeHIUKYISIPHOCTh  MPSMBIX B
OKpPYXaIOILEM MUPE

11

YMeHue ornepupoBaTh MOHATUSMH: JUIMHA, PACCTOSIHUE, YTOJI
(BeMMUYMHA YyrJla, CUHYC W KOCHHYC VyIila TpPEYroJIbHUKA),
IJI0MIA/h; YMEHHE OIICHUBAThH Pa3MeEPhI MPEAMETOB U OOBEKTOB B
OKPYXAaIOIeM MHpPE; YMEHUE PUMEHATh (HOPMYJIIBI IIEpUMETpa
U IJIOIAJ MHOTOYTOJIBHUKOB, JIJTMHBI OKPY>KHOCTH U TUIOLIATU
Kpyra, o0bemMa MpsSMOYTOJbHOTO Mapajvielenuneaa; yMeHue
MPUMEHSTh MPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMMe€  VyIJIOB  TpeyrojpHuka,  Teopemy  Iludaropa,
TPUTOHOMETPUYECKAE COOTHOLICHUS JJIsI BBIYMCIEHUS [JIVH,
pACCTOSTHHM, TUIOLIAACH

12

YMeHnue u3zobpaxkaTh IUIOCKUE GUTYPHl M WX KOMOWHAIIUH,
MPOCTPAHCTBEHHBIE (DUTYPHI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M D3JICKTPOHHBIX CPEICTB MO TEKCTOBOMY WU
CUMBOJIBHOMY OIHMCAHUIO

13

YMeHue OIepupoBaTh MOHATUAMM: IPAMOYIOJIbHAS CHCTEMA
KOOPAMHAT; KOOPAWMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOpAa HA YMCIO, CKAIAPHOE IPOU3BENCHUE
BEKTOPOB; YMEHHME HCIOJIb30BAaTh BEKTOPBI U KOOPJAWHATHI JJIS
IIPEACTABICHNs JAHHBIX M PEIICHUA 3a7a4, B TOM YHUCIE W3
JIPYTUX Y4EOHBIX MPEIMETOB U peanbHOMN KU3HU

14

YMeHne ornepupoBaTh MOHATHSIMU: CTOJOMKOBBIE W KPYTOBBIC
JTUarpaMMbl, TaONHIBI, cpeaHee apudMeThuyecKoe, MeIuaHa,
HauOOJIbIIICE W HAWMEHbINIEe 3HAYCHHS, pa3Max YHCIOBOTO
HaOopa;  yYMEHHME  U3BJICKaTh,  HMHTEPIPETUPOBATH U
npeo0pa3oBbIBaTh WH(GOPMAITUIO, IPE/ICTABICHHYIO B Ta0JIMIIaX
¥ Ha JUarpamMmax, OTpakarol[yl0 CBOMCTBA W XapaKTEPUCTHKU
peaTbHBIX TIPOIIECCOB W SBJICHWH; YyMEHHE pacro3HaBaTh
W3MCHYMBBIC BEJIMIYMHBI B OKPYKAIOIIIEM MHUPE

15

YMeHue  onepupoBaTb  MOHATHUSAMHU:  CIYYaWHBIA  ONBIT
(cmyyaliHbIf IKCIIEPUMEHT), AJIEMEHTapHOE coObITHE
(37IeMEHTapHBI  KMCXO0M) CIIy4ailHOro OmbITa, Clay4aiHOe
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COOBITHE,  BEPOATHOCTb  COOBITHS; YMEHHME  HaXOIUTh
BEPOSITHOCTU ~ CIOy4yalHbIX  COOBITUA B ONBITaX  C
PABHOBO3MOXHBIMU  3JIEMEHTAPHBIMU  COOBITUAMH; YMEHUE
pemarb 3agaud METOJOM OpPraHM30BaHHOIO Iiepedopa U ¢
UCIIOJB30BaHUEM TIpaBUJia YMHOXKEHUS, yYMEHHUE OIICHUBAThH
BEPOSITHOCTU pEabHBIX COOBITUN U SIBIICHWUN, MOHUMATh POJIb
MPaKTUYECKU JOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITUNA B
OKPYXaIOllleM MHUpPE U B JKU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YUCET
U €r0 POJIbI0 B MAaCCOBBIX SIBICHUSIX

16

YMeHue BbuIOMpATh TOAXOMAIIMM HW3YUYCHHBIM METOJ s
peleHusl 3ajladyd, IPUBOJUTH MPUMEPhl MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJAE ¢ IKU3HU, PaACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, OIUCHIBATh
OT/ICJIbHBIC BBIJAIONIUECS PE3YyJbTaThl, MOJYYCHHBIE B XOJE
pa3BUTHUSI MaTeMaTUKH KaK HayKd, MPUBOJUTH MPUMEPHI
MaTEMAaTHYECKUX OTKPBITUH M UX aBTOPOB B OTECUECTBEHHOUN U
BCEMUPHOU UCTOPUU

[lepeueHb 21EMEHTOB collepkKaHusl, MpoBepsaemMbIXx Ha OI'D
10 MaTEMATHUKE

Kox

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

Yucra v BEIYUCIICHUS

1.1

Harypanbnsie u uesnble yncia. [IpuzHaku 1e1MMOCTH LENBIX YHACEI

1.2

OOBIKHOBEHHBIE W JI€CATHYHBIE JpOOHU, MPOIEHThI, OECKOHEUHBIE
nepuoANYecKue 1poodu

1.3

PanunonanbHbie qucia. Apudmernueckue onepanuu c
PalMOHAIBHBIMY YHCIIAMH

1.4

JHeiictButenbHple  yucia.  ApudMeTrhyeckue — omepanuu ¢
JNEUCTBUTEIBHBIMUA YUCIIAMHU

1.5

[Tpubnv>keHHbIE BBIUMCICHUS, TPAaBWIA OKPYTJCHUS, TPHUKUIKA W
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OILICHKA pE3yJibTara BBIUMCIICHUM

2 AnrebpandecKkue BhIpaKCHHS
2.1 |bykBeHHBIC BbIpaXXEHHS (BBIPAXKEHUS C IEPEMEHHBIMU)
2.2 |Crenenp c uenbiM mokazateneM. CTeneHb C pPaldOHAIBHBIM
nokasaresieM. CBOICTBa CTENEHU
2.3 |MHorouyieHbl
2.4 | AnreGpanueckast 1poOb
2.5 |ApudpmMerndecknii KOpeHb HaTypaldbHOM cTeneHu. JledcTBus c
apu(pMEeTHIECKUMU KOPHSAMHU HATYPaJIbHOM CTETIEHU
3 YpaBHEHUS U HEPABEHCTBA
3.1 |Lenpie wu apoOHO-panMoOHaNbHbIE YypaBHEHHMs. CHCTEMBl |
COBOKYITHOCTH YPaBHEHUI
3.2 |lensie u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHcTeMBl WU
COBOKYITHOCTH HEPABEHCTB
3.3 | Pemenue TeKCTOBBIX 3a1a4
4 YucnoBble MOCTIEI0BATEIBHOCTH
4.1 |TlocnemoBaTeabHOCTH, CIOCOOBI 3aJaHUS OCIE0BATEIILHOCTEH
4.2 |Apudmernueckass u reomeTpuueckas mporpeccur. Dopmyia
CJIO’KHBIX MTPOLIEHTOB
5 OyHKIMN
5.1. | ®ynkuwus, cnocoObl 3ananus GyHkuuu. I'padux QyHknuu. O6nactsb
OIpeNeNeHUs] U MHOXECTBO 3HaueHWd (yHkuumu. Hymu dyHkuumm.
[IpoMeXYyTKH  3HAKONOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH
¢bynkun. MakcumyMbl ¥ MUHUMYMBbl (yHkuuud. Haubonbiiee u
HauMEHbIlIee 3HaYeHNe PYHKIIUU HA TIPOMEKYTKE
6 KoopannaTe!l Ha IpAMOM U TIIOCKOCTH
6.1 |KoopaunatHas npsimas
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6.2

I[CKapTOBBI KOOpAWHATLI Ha IINIOCKOCTH

7 ['eomeTpus
7.1 |T'eomerpuueckue pUrypsl U UX CBONCTBA
7.2 | TpeyronpHuk
7.3 |MHOroyrojasHHUKH
7.4  |OKpy>XHOCTb U KpYT
7.5 |H3MmepeHne reoMeTpUIeCKUX BETNYUH
7.6 | BekTophl Ha IIJIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 |OmnwmcarenbHas CTaTUCTUKA
8.2 |BeposTHOCTD
8.3 |KomOuHnaropuka
8.4 |MuoxecTBa
8.5 |I'padmn
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	3.4 .1 Рабочая программа учебного курса "Математика" в 5 - 6 классах (далее соответственно - программа учебного курса "Математика", учебный курс).
	Тематическое планирование
	5-й класс
	6-й класс
	3.4.2 Рабочая программа учебного курса "Алгебра" в 7 - 9 классах (далее соответственно - программа учебного курса "Алгебра", учебный курс).
	3.4.3 Рабочая программа учебного курса "Геометрия" в 7 - 9 классах (далее соответственно - программа учебного курса "Геометрия", учебный курс).

	9-й класс
	3.4.4 Рабочая программа учебного курса "Вероятность и статистика" в 7 - 9 классах (далее соответственно - программа учебного курса "Вероятность и статистика", учебный курс).



