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M€IarOrHYe€CKUM COBETOM npuka3om pekropa Ne 16-10/141
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PabGouyas nporpamma
no yueoOHomy npeamerty «MartemaTuka (0a30Bblii ypPOBEHbB )
HAa YPOBEHb OCHOBHOTIO 00111er0 00pa3oBaHus
(mas1 5-9-x KJ1accoB)



IHosicHUTEILHASA 3aIIUCKA

Pabouass mporpamMmma mo marematuke (0a30BOTO ypOBHSI) Ha YPOBHE OCHOBHOTO
ob1mero oOpa3zoBaHus» pa3paboTaHa B COOTBETCTBUHU C TPEOOBAHHUSIMU:

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

o npukaza Munnpocsemenuss or 31.05.2021 Ne 287 «O06 yTBepkIeHHUH
denepanbHOrO  TOCYJAapCTBEHHOTO  O0Opa30BaTENbHOTO  CTaHAapTa
OCHOBHOT'O 00IIIETO 00Pa30BaHUSY;

o mpukaza MunnpocsemieHuss ot 18.05.2023 Ne 370 «OO6 yTBepkIaeHHUH
denepanbHOit  00pa3oBaTeNbHON  MPOrpaMMbl  OCHOBHOTO  OOIIETO
00pa3oBaHUs;

o mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yTBepxkaeHUH
[Topsinka opraHu3anuu U OCYLIECTBIEHUS 00pa30BaTEIbHON AEATENBHOCTU
10 OCHOBHBIM 00111€00pa30BaTeIbHBIM ITpOrpaMMaM — 00pa30BaTEIbHbIM
IporpaMmaM HadajbHOTO O0IIEro, OCHOBHOT'O OOIIETo U CPETHETO OOIIEr0o
00pa3oBaHUs;

o CII 24.3648-20 «CaHuTapHO->IUAEMHOJIOTUYECKHE TpeOOBaHUS K
OpraHM3alisIM BOCIIUTAHUS U O0YUYEHUs], OT/AbIXA U 03J0POBIICHUS JETEN U
MOJIOJEKHN», YTBEPKIEHHBIX IOCTAHOBJIEHUEM TJIABHOIO CAHUTAPHOIO
Bpauda ot 28.09.2020 Ne 28;

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

o KOHIICTIIIMM Pa3BUTHUS MaTeMaTH4YecKoro ooOpaszoBaHus B Poccuiickoit
denepanuu

e OCHOBHOM oOpazoBatenbHOM porpammbl OO0 mikonel  “Haykorpamy,
B TOM YHCJIE C yU4€TOM paboyeil mporpaMMbl BOCIIUTAHHUS;

o (enepanbHOI paboyeil mporpaMMebl 1o yueOHOMY TipeaMeTy «MaTteMmaTtuka

(6a30BBIi YPOBEHB)».

Pabouas nporpamma OpPMEHTHpOBaHa  Ha  IICJICBBIC TIPUOPHUTETHI,
chopmyIupoBaHHbBIC B (penepaabHoi pabodeit mporpaMMe BOCIIUTAHUS U B paboueit
porpamMme BOCTIMTaHHMS.

[IpenmeToM mMaTeMaTWKu SBIAIOTCA (yHIAMEHTAJIbHBIE CTPYKTYpHI HAIIETO
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MUpa - TMPOCTPAHCTBEHHbIE (QOPMBI M KOJMYECTBEHHBIE OTHOIICHUA (OT
IIPOCTEUIINX, YCBAMBAEMBIX B HENOCPEACTBEHHOM OIBITE, 1O JOCTAaTOYHO
CIIO)KHBIX, HEOOXOJUMBIX JJIsi Pa3BUTHS HAYYHBIX W HNPUKIATHBIX HAEH).
Maremartnueckue 3HaHHS OOECIIEUMBAIOT MMOHMMAHHUE NPUHIMIIOB YCTPOMICTBA U
WCIIOJB30BaHUsI COBPEMEHHOW TEXHUKH, BOCIPHUATHE W  HMHTEPIPETALUIO
COLIMAJIbHON, SKOHOMHYECKOH, MOIUTUYECKON MH(OpMAalH, NAl0T BO3MOKHOCTb
BBITIOJHSATH PAacYeThl U COCTABIISTH AITOPUTMBI, HAXOUTh U IPUMEHATH (HOPMYIIHI,
BJIAJICTh NPAKTHYECKUMH NPUEMAMH T'€OMETPUYECKUX MU3MEPEHHUU U IOCTPOECHUU,
YUTaTh UHQOPMAIIHMIO, IPEICTABICHHYIO B BUJE TaOJIULI, IUarpaMM U IpauKoB,
XKUTb B YCIIOBHUAX HEONPEIEICHHOCTH W IIOHUMAaTb BEPOSITHOCTHBIA XapakTep
CITy4alHBIX COOBITHUM.

N3yuenne matemaTuku (popmMupyer y oOydaronuxcss MaTeMaTHIeCKUN CTHITb
MBIIIJICHUS, TPOSBISIIONIUNACA B  ONPEICICHHBIX yYMCTBEHHBIX  HaBBIKAX.
OOyuaromyecss OCBaMBaIOT TaKWE MPUEMBI 1 METOJIbI MBIIIJICHUS, KaK HHIYKIIAS U
JeTyKlus, 0000IeHre U KOHKpETU3alus, aHalIu3 W CUHTE3, Kiaccupuxauus u
cUcTeMaTHu3anus, aocTparupoBaHue W aHaorus. OOBEKThHl MaTeMaTHYECKUX
YMO3aKJIIOUCHHM, TpaBuWja WX KOHCTPYMPOBAHMS PACKPHIBAIOT MEXaHH3M
JIOTUYECKUX TIOCTPOSHMM, CIIOCOOCTBYIOT BBIPAOOTKE yMEHHS (HOpMYJIHPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXKACHHS, TEM CaMbIM DPa3BUBAIOT JIOTHYECKOE
MBIIILIEHHE. Nzyuenue MaTEeMaTHUKH obecrneynBaeT dbopmupoBaHUe
AITOPUTMHYCCKOW KOMIIOHCHTHI MBITTUICHHSI M BOCIIUTAHUE YMEHUM ICHCTBOBATH T10
3aJIaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHHIE U KOHCTPYHPOBATH HOBEIE.
B mporecce pemieHusi 3amad - OCHOBHOM Y4YeOHOW JESATEIBHOCTH Ha ypOKax
MaTeMaTHKH - Pa3BUBAIOTCS TBOpUYECKas U MPUKIIAIHASI CTOPOHBI MBIIIICHHS.

OOyueHnue MaTemMaTHKE J1aeT BO3MOKHOCTh pa3BUBATh Yy OOy4YarOIIMXCS
TOYHYIO, PallMOHATBHYIO M WH(OpPMATUBHYIO pedyb, yMEHHE OTOMpaTh Hauboliee
TIOIXO/ISIIIIAE S3BIKOBBIE, CHMBOJMYCCKUE, TPadUICCKHIE CPECTBA JIJIST BBIPAKCHUS
CYXKIEHUI W HATJIATHOTO UX MPEICTaBICHUS.

[Ipu u3yyeHnn MaTeMaTUKH OCYILIECTBIISIETCS O0LIEe 3HAKOMCTBO C METOJIaMU
NO3HAHWS JEUCTBUTEIBHOCTH, IIPEACTABICHUSIMU O NPEIMETE W  METOJax
MaTeMaTHKH, UX OTJIMYMH OT METOJIOB APYTUX ECTECTBEHHBIX M T'YMaHUTAPHBIX
HayK, 00 OCOOCHHOCTSX MPUMEHEHHs MaTEeMaTHKW MJisl PELIeHHs] Hay4HbIX U
INPUKIATHBIX 3a7a4.

[IpuopureTHbIMU 1EISIMU O0YyUEHHUSI MaTEMaTHKE B 5 - 9 Kilaccax SIBISIIOTCSA:



dbopMupoBaHUE TIEHTPATHHBIX MAaTEMATHYECKUX MOHATUN (YUCIIO, BEINYWHA,
reoMerpudeckas (GpuUrypa, mepeMeHHas, BEpOsSITHOCTh, (DYHKIIHS ), 00€CIIeUYnBAFOIINX
IPEEMCTBEHHOCTh M TIEPCIICKTUBHOCTh ~ MaTEMaTHYECKOTO  0Opa3oBaHUS
oOydJarommxcs;

MO/IBEICHUE OOYYAIOIIMXCS Ha JOCTYIHOM JJII HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKHA U OKPYKAIOLIETO MHPA, IIOHMMAaHUE MATEMAaTUKH KaK
4acTH OOUIEH KyJIbTYphl YEIOBEUECTBA;

Pa3BUTHE HMHTEJUIEKTYAJIbHBIX W TBOPYECKHX CIOCOOHOCTEHW oOydaromuxcs,
[I03HABATEIIbHOM  AKTUBHOCTH, MCCIENOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS, UHTEpECa K U3YYCHUIO MAaTEMATUKH;

dopmupoBanre GyHKIMOHATHLHOM MaTeMaTUYeCKOW TPaMOTHOCTHU: yMEHUS
pacrio3HaBaTh  MPOSIBIICHUS ~ MAaTeMAaTUYECKUX  MOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XKU3HEHHBIX CUTYAlUSX U MPU U3YUYCHHUH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
GbopMyIHpPOBATH UX HA A3BIKE MATEMATHUKU U CO37aBaTh MaTeMaTUYECKUE MOJIEIH,
MPUMEHSITh OCBOEHHBI MaTEMAaTHUYECKUW armapar JUisl PElICHUs] TMPaKTUKO-
OpPUEHTUPOBAHHBIX 3a/1a4y, HHTEPOPETUPOBATh M OLECHUBATh MOJYYECHHBIC
pEe3yJIbTaTHI.

OCHOBHBIE JIMHAH COAEP KaHUS MPOTPaMMBbI 110 MareMaTuke B 5 - 9 kiaccax:
"Uucna u Beruncienus”, "Anreopa" ("Anrebpandeckue BoipaxkeHus'", "YpaBHEHUs
u HepaBeHcTBa"), "®ynkiun", "I'eomerpus” ("T'eomerpuueckue GuUrypbl u ux
ceorctBa", '"H3mepeHnume reoMeTpuyeckux BelnunH'"), "BepodaTHOCT U
craTucTuKa". JlaHHBIC JINHUX Pa3BUBAIOTCS MapajlIeIbHO, KaXasi B COOTBETCTBUU
C COOCTBEHHOW JIOTUKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT JPYroi, a B TECHOM
KOHTAKTE€ U B3aUMOJIECUCTBUMU.

CopepxaHue TMporpaMMmbl IO MaT€MaTUKE, paclpelesieHHOe 10 Trojam
o0y4eHHUs, CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
NPUHIUIIMATBHBIM BOTIpOCaM OOydJarommecs oOpalianich HEOAHOKPATHO, YTOOBI
OBIIQJICHNE MATEMAaTHYECKUMH TIOHATUSMH W HABBIKAMHU  OCYIIECTBISLIOCH
MOCJIEI0BATEIBHO U MOCTYMATENBHO, C COOIIOACHUEM NMPUHITUIA TPEEMCTBEHHOCTH,
a HOBBIE 3HAHUS BKIIIOYAIKNCH B OOIIYIO CUCTEMY MaTeMaTUYECKUX MPEACTaBICHUI
oOyJaroluxcs, paciiupss U yriayonss ee, oOpa3ys MpOYHbIE MHOXKECTBEHHBIC
CBSI3H.



B cootBerctBun ¢ OI'OC OOO wmatemaTHKa SBISETCA O00s3aTEIbHBIM
y4eOHBIM IIPEIMETOM Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus. B 5 - 9 knaccax
MaTeMaTrKa TPaJIUIHOHHO U3ydaeTcsl B paMKax CIEAYIOIMNUX Y4eOHbIX KypCOB: B 5
- 6 KJaccax - kypca "MaremaTtuka", B 7 - 9 kiaccax - kypcoB "Anreopa" (Bkirouas
AJIIEMEHTBI CTATUCTUKU U TeopHuH BeposiTHocTel) u "I'eomerpus”. [Iporpammoii o
MaTE€MaTUKE BBOAMUTCS CAaMOCTOSATEIbHBIM Yy4eOHbIH Kypc "BeposTHOCTh u
CTaTUCTHKA'".

OO6m1ee 9rCiI0 4acoB, PEKOMEHTIOBAHHBIX JJI U3YYCHHS MaTeMaTHKHU (0a30BbIN
YpOBEHB) Ha YPOBHE OCHOBHOTO 00111er0 o0pa3zoBaHus, - 952 vaca: B 5 kiacce - 170
yacoB (5 4acoB B HeJelo), B 6 kiacce - 170 gacoB (5 yacoB B Henel0), B 7 Kiacce
- 204 gaca (6 yacoB B He/ieli0), B 8 kiacce - 204 yaca (6 yacoB B He/iel0), B 9 kiacce
- 204 gaca (6 yacoB B HEJIEIIIO).

N3yuenne wmaTeMaTWkd Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
HaIpaBJICHO Ha JOCTIIKEHHE OOYYAIOIMUMHKCS JTHYHOCTHBIX, METANPEAMETHBIX U
MIPEAMETHBIX 00pa30BaTEIBHBIX PE3YIHTATOB OCBOCHUS YU4eOHOTO TIpeIMeTa.

JINYHOCTHBIE ~ pE3yJbTATBl  OCBOCHHMS  IPOrPAaMMbl [0  MaTEMaTHUKE
XapaKTEepU3yIOTCS:

1) marpuoTUyecKoe BOCIIUTAHUE:

IIPOSIBJIECHUEM MHTEPECA K IMPOIUIOMY U HACTOSIIIEMY POCCUMCKON MaTEMATHUKH,
LIEHHOCTHBIM OTHOIIEHWEM K JOCTH)KCHHUSM POCCHUHCKUX MAaTEMATHKOB U
POCCUHCKOM MAaTE€MAaTU4EeCKOM IIKOJIbI, K HMCIOJIb30BAHUIO 3THX JIOCTHKEHHU B
JIpYTUX HayKax U NPUKIAJHBIX cPepax;

2) rpakJIaHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHHUIO O0S3aHHOCTEN rpakJaHMHA U pealu3aliy ero
opaB, MpPEICTaBICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHHUH, MpOLEaAyp I'pa)xJAaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHUII HayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJILHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTaHOBKOﬁ Ha AaKTHBHOC Y4YaCTUC B PCHICHUU MPAKTHYCCKUX 3aJayd



MaTE€MaTUYECKOM HANpPaBIEHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW JKM3HM ISl yCTEIHOM MNpodeccruoHaIbHOM
NESATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHUBUIyAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3CTeTUYECKOE BOCITUTAHUE:

CHOCOOHOCTBIO K 53MOLHMOHAJIBHOMY H  3CTETUYECKOMY  BOCHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXICHUH, YMEHHUIO BHIIETh
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHUS:

OpUEHTallMEeld B JEATEIBHOCTM HA COBPEMEHHYK CHCTEMY HAay4YHBIX
NIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOIbI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JeSATEIbHOCTH, TAllOB €€ Pa3BUTUSA WM 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MAaTHUYECKOW KYyJIbTypOW Kak CpPeICTBOM
NIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIBCKON
NEATEIbHOCTH;

6) ¢Qusnyeckoe BocnuTaHue, (QOPMUPOBAHUE KYJIBTYPHl 30POBbSI U
HMOILIMOHAIIHOTO OJIArONOIyYus:

TOTOBHOCTBIO TPUMCHATh MaTEeMaTHYECKHME 3HAHWS B HWHTEpPEcax CBOETO
3MIOPOBBS, BEIEHUS  3J0pPOBOrO  oOpa3a KU3HU  (30pOBOE  THTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, PETYIsIpHAs Qu3ndeckas
aKTUBHOCTSH ), CDOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIMMOKY M TaKOTO K€ MpaBa IPyroro 4e0BeKa;

7) DKOJIOTUYECKOE BOCTIUTAHUE:

OpHUEHTAalMel Ha NIPUMEHEHNE MaTeMaTHUECKUX 3HAaHUM 7S peleHus 3a/1a4 B
00JIaCTH COXPAaHHOCTU OKPYKaroLeH Cpe/ibl, MIIaHUPOBAHUS MMOCTYNKOB M OLEHKH
UX BO3MOXHBIX MOCJEACTBUI JJII OKPYXAIOLEH Cpefbl, 0CO3HAHUEM IJ100aJIbHOTO
XapakTepa 3KOJOTUYECKUX MPOOIEeM U IMyTeH UX pelieHus;

8) amanTauus K U3MEHSIOUMMCS YCIOBUSIM COIIUATILHON U IPUPOTHON CPEbI:

T'OTOBHOCTBIO K I[CIZCTBHHM B YCJIIOBUAX HCOIPCACICHHOCTHU, ITOBBIINICHUIO
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YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpUoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIC 3HAHUSI, HABBIKA U KOMIIETEHIIUH U3 OIbITa IPYTHUX;

HEOOXOAUMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHMM, B TOM 4YHUCIE
dbopMynupoBaTh UJIEH, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM UHCIE
paHee HE U3BECTHBIX, OCO3HABaTh JAEPUUUTHI COOCTBEHHBIX 3HAHUW U
KOMITETEHTHOCTEH, INTAHUPOBATh CBOE PAa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaThb  CTPECCOBYID  CHUTYallMIO, BOCIHPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BbI3OB, TPEOYIOUIUH KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAEMbIe pEIIeHUs] U ACHCTBUA, (OPMYIMPOBATh U OLIEHUBATh PUCKU U
MOCJIENICTBUS, (POPMUPOBATH OIBIT.

B pesynbrare ocBOCHHS MpPOrpaMMBbl MO MaTEMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero oo6pazoBanusi y oOydaromierocsi 0yayT chopMUpPOBaHbI METaNpeAMETHbIE
pe3yabTaThl, XapaKTEPHU3YIOIIHECS OBJIaJICHUEM YHUBEPCATbHBIMHU
MO3HABATECILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHKATHBHBIMU
JEUCTBUSMH U YHUBEPCAJIbHBIMU PETYJISITUBHBIMU JIEHCTBUSIMH.

VYHuBepcanbHble MO3HABATEIbHbIE JEHCTBUS 00€CIEeUMBaIOT (POpMHpPOBAHHE
0a30BbIX KOIHUTHUBHBIX MPOIIECCOB 00Yy4arOUIMXcs (OCBOCHHE METOAOB IO3HAHMS
OKpY’KaoIero Mupa, MPUMEHEHHE JIOTMUECKUX, MCCIEOBATEIbCKUX OTepaIui,
yMeHu# paboTaTh ¢ HHPOpPMALIUEH).

VY oOyuaromierocst OyayT cpopMuUpOBaHBI Clieayrolire 0a30BbIe JOTUYECKUE
JEHCTBUS KaK YaCTh YHUBEPCATBHBIX ITO3HABATCIBHBIX YICOHBIX TCHCTBUI:

BBIABJISAITH M XapaKTEPU30BaTh CYILIECTBEHHBIC INPU3HAKA MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpMyJaupoBaTb M IPEOOpa3oBbIBATh  CYXKICHUSA:
YTBEPAMUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMATUUECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUHS B
dakTax, MaHHBIX, HAONIOACHUSX W YTBEPXKICHUSX, MpeyiaraTh KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYU;



MMPOBOANTL BbBIBOJbI C HCIIOJIB30BAHHUCM 3aKOHOB JIOTHUKH, ACAYKTHBHBIX H
HMHAYKTHUBHBIX YMO?)aKJ'IIO"IeHHﬁ, YMOSaKHI-O‘IGHI/Iﬁ I10 aHaJIOTHH,

pa3buparh JOKa3aTENbCTBA MATEMATUUYECKUX YTBEP)KICHUH (TpsAMbIE U OT
IPOTUBHOI0), TMPOBOJUTH  CAMOCTOATEIBHO  HECIOXKHBIE  JOKA3aTelIbCTBA
MaTeMaTH4eCKux (haKTOB, BBICTpanBaTh apryMEHTAIUIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMpaTh CHOcO0 pemieHus ydeOHOM 3ajgaun  (CpaBHUBATh HECKOJBKO
BapHAHTOB PEIICHUS, BHIOMPATh HA0O0JIee MOAXOASIINN C YI€TOM CaMOCTOSITENTEHO
BBIJIEJICHHBIX KPUTEPUEB).

Y  oOyuaromerocss  Oyayr  chopMupoBaHbl  cienyrouue — 0a3o0BbIe
UCCJIEIOBATENIbCKUE JICUCTBUSL KAaK dYacTh YHHBEPCAJIBbHBIX TMO3HABATEIbHBIX
y4€OHBIX JIEUCTBHIA:

MCIIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIbCKUA HWHCTPYMEHT NO3HAHUA,
bopMyaMpoBaTh  BONPOCHl,  (UKCHPYIOLIME  MPOTUBOpEUHE,  MHpoOJIEMY,
CaMOCTOATENIbHO YCTaHAaBIIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IPOBOJWTH IO CaMOCTOSTENIBHO COCTaBJIGHHOMY IUIaHY  HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOEC HCCICIOBAHUE II0 YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00bhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

CaMOCTOSITENIbHO (POpMYTUpPOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yJibTaTam
IPOBEICHHOTO  HAOJIOJIEHUs, HUCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMI;

IMPOrHO3UPOBATH BO3MOKHOC PA3BUTHC IIPOHOCCCA, ad TAKIKC BbIABUI'ATb
IMPCAIIOJIOKCHUA O €I'0 PA3BUTHHU B HOBBIX YCJIOBUAX.

VY obyuaromerocst OyayT copMupoBaHbl YMeHHs paboTaTh ¢ UH(pOpMaluen
KaK 4acCTh YHUBEPCAIbHBIX TTO3HABATEIILHBIX YUCOHBIX JICHCTBUI:

BBISBJISIT  HENOCTATOYHOCTh U M30BITOYHOCTH HWH(MOpMALMM, JaHHBIX,
HEOOXOIMMBIX JJIsSI PEILICHUS 3a/1auu;

BBIOMpaTh, AaHAJIM3UPOBATH, CHUCTEMATHU3UPOBATh U HHTEPHPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (OPM IIPEICTABIICHUS,



BbIOMpaTh (hOpMY IPECTABICHU HUH(DOPMALINK U UIUTIOCTPUPOBATH PEIIaeMble
3a7lauu CXeMaMH, AUarpaMMamMu, HHOU rpadukoi 1 UX KOMOMHAIUSAMY;

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

YHuBepcaibHbIE KOMMYHHKATUBHBIC JEUCTBHUS 00eCIeuynBarOT
c(hOpPMHPOBAHHOCTH COIMAIBHBIX HABBIKOB O0yYarOIIIHXCA.

VY oOyuatomerocst OyayT chOpPMHUPOBAaHBI YMEHHUS OOIICHUS KaK dYacTb
YHUBEPCATHHBIX KOMMYHUKATUBHBIX YU€OHBIX JCHCTBUN:

BOCIIpUHUMATD U (bOpMYJ'IHpOBaTI) CYKACHUA B COOTBETCTBHUU C YCIOBUAMU U
OCIIsIMHA O6HICHI/IH, SICHO, TOYHO, I'PaMOTHO BBIPA’KAaTb CBOIO TOYKY 3PpCHUA B YCTHBIX
N IIMCbMCHHBIX TCKCTAX, MO4BAThb IIOJACHCHHA II0 XOAY PCHICHHA 3aJa4 U
IMMOJIYYCHHBIM PC3YyJIbTaTaM;

B X0JI€ OOCYXKIEHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAICJICHHBIE Ha TOUCK
pelIeHus, COIMOCTaBIISITh CBOM CYXKACHUSA C CYXICHUSIMHU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YyJbTaThl PELICHUS 3aJa4M, DKCIEPUMEHTA, UCCIIEIOBAHMS,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHMS € Y4YE€TOM 3ajaad
IPE3EHTALUN U OCOOEHHOCTEN ayINTOPUH.

V¥ oOyuaromierocst 6yyT copMupOBaHbl YMEHHS COTPYAHUYECTBA KaK YacTh
YHUBEPCATBHBIX KOMMYHUKATUBHBIX YUEOHBIX JCHCTBUN:

MOHUMATh W HKCIIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW M WHAMBUIYaTbHON
paboThI PU PEIICHUH YYEOHBIX MaTEMaTUYECKUX 3a]1aY;

NPUHUMATh 11€J1b COBMECTHOM NEATEeNbHOCTH, TUIAHMPOBATH OPTaHU3AINIO
COBMECTHOM pPabOThI, pacrpeaeiiarTh BUAbI paldOT, JIOroBapuUBATHCS, OOCYXKIATh
MIPOIIECC U PE3ybTaT PabOoThl, 0000IIaTh MHEHUSI HECKOJIBKUX YEJIOBEK;

y4acTBOBATh B TPYIIOBBIX popmax paboThl (00CYXaeHUSI, OOMEH MHEHHSIMHU,

MO3TOBBIE IITYPMBI U IPYTHE), BBITIOJHSITH CBOIO YacTh PaOOTHI U KOOPAMHUPOBATH

CBOU JICUCTBUS C APYTUMHU YIE€HAMU KOMaH/Ibl, OIEHUBATh KAU€CTBO CBOETO BKJIAa

B OOmUHA TPOAYKT TO KpUTEPHUSIM, COHOPMYITHUPOBAHHBIM Yy4aCTHUKAMU
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B3aUMOJIEUCTBUSL.

VYHuBepcangbHble pEryJsTUBHBbIC ICHCTBUSA oOOecrneunBaroT (HOPMHUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HAaBBIKOB JTIMYHOCTH.

VY oGyuatomerocst 0yayT copMUpOBaHBl yMEHHSI CAMOOPTaHU3AIMH KaK 4acTh
YHHUBEPCATbHBIX PErYISTUBHBIX YIEOHBIX JCHCTBHIA:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, aJTOPUTM pEIICHUS 3anadd (Wi ero
4acTh), BBIOMpaATh CHOCOO PEIICHUS C YYETOM HWMEIOIINXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pelieHuil ¢ y4eToM HOBOM MH(MOpMAIUu.

VY oOyuaromnierocst 0yayT copMUpOBaHbl YMEHUSI CAMOKOHTPOJSI KaK 4acThb
YHUBEPCAIBHBIX PETYIATUBHBIX yU€OHBIX JCHCTBUM:

BJIaACTH crocooamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpomecca U pe3ylibTara
peIICHUA MaTeMaTHUYECKOM 3aga4dn,

MPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPH PELICHUU 3aJa4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIIbHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTH IOCTAaBICHHOW LEIN U
YCIOBUSIM, OOBSACHATh IPUYHUHBI JOCTUKEHUSI WM HEJOCTHKEHUS L€, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

[IpeameTHble  pe3yabTaThl  OCBOCHUS  MPOrpaMMbl IO  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”,
"BeposiTHOCTB U cTaTUCTHKA'.

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

TlosicHUTETbHASA 3aITUCKA.
[IpuopuTeTHBIMU LIETIMHU OOYYEHUSI MaTeMaTHKeE B 5 - 6 Kilaccax SIBJISIOTCS:

poJIoKeHuEe (POPMHUPOBAHUS OCHOBHBIX MATEMAaTUUECKUX MOHATHH (YHUCIIO,
BEeNIMYMHA, TeoMeTpudeckas ¢urypa), 00€CIeUHnBAIONINX TMPEEMCTBEHHOCTh U
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NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHus 00ydarOImnXCs;

Pa3BUTHUC HMHTCIUICKTYAJIIBHBIX H TBOPYCCKUX cIrocoOHoOCTEH O6y‘-IaIOI[II/IXC}I,
MMO3HABATEIbHOU AKTHUBHOCTH, HCCJIICAOBATCIbCKHUX YMGHHﬁ, HHTCPCCA K U3YUCHHIO
MAaTCMAaTHKH,

IIOABCACHUC 06yqa10m1/1xc;1 Ha JOCTYIIHOM I HUX YPOBHC K OCO3HAHHIO
B3aMMOCBA3U MAaTCMATHUKN U OKPYIKAIOIICTO MHUPA,

dbopmupoBanre GYyHKIIMOHATHLHOM MaTeMaTHUYeCKOW TPaAaMOTHOCTH: yMEHUS
pacro3HaBaTh MaTeMaTHYECKHE OOBEKTHI B PEAJbHBIX KU3HEHHBIX CHUTYaIUsX,
IIPUMEHATH OCBOCHHBIE YMEHUS ISl PELICHUS ITPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4,
VHTEPIPETUPOBATH IOJYYEHHBIE PE3YyJIbTaThl U OLECHUBATHL UX HA COOTBETCTBUE
IIPAKTUYECKON CUTYALUU.

OCHOBHBIE JMHUH COACpPKAHUSA Kypca MaTeMaTHKM B 5 - 6 Kiaccax -
apupMeTnyecKas u TeOMETpUYECKas, KOTOPbIE pa3BUBAIOTCS NapaJIeIbHO, KaXaas
B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM, OJTHAKO HE HE3aBHCUMO OJIHA OT JAPYTOH,
a B TECHOM KOHTAKTE M B3aUMOJEHCTBUU. Takke B Kypce MaTEMaTUKH MPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU aireOpbl U ONMUCATEIbHON CTATUCTUKH.

N3ydyenune apu@meTHyecKOro mMarepuajia HaunHAeTCsl CO CHUCTEMAaTU3alud U
Pa3BUTHs 3HAHUM O HATYPAJbHBIX YMCIIAX, [OJIYYECHHBIX HA YPOBHE HA4YaJbHOI'O
oOwiero oopazoBanus. [Ipyu 3TOM COBEPIIEHCTBOBAHUE BEIYUCIUTENBHON TEXHUKHU U
(GbopMHpOBaHHE HOBBIX TEOPETUYECKUX 3HAHMM COUYETAeTCs C pa3BUTUEM
BBIYHMCIIUTENLHON KyJbTYphl, B YACTHOCTU C OOYyYEHHEM MPOCTEHIIMM IMpHUEMaM
NPUKUAKA U OLICHKH DPE3YJIbTATOB BBIUHUCICHUM. M3ydeHHne HaTypaJbHBIX YHCEI
npojoipkaeTcs B 6 Kilacce 3HAKOMCTBOM C HayalbHBIMHM TOHATHSIMH TEOPUU
JNEJTUMOCTH.

Hayano wm3ydyeHuss OOBIKHOBEHHBIX W JECSATHUYHBIX JpoOei OTHECEHO K 5
KJIacCy. DTO MEPBbIN 3Tall B OCBOCHUM JIPOOEH, KOT/ia MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMH, TTOHATHUSAMH TeMBI. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX
JIpoOeil B MOJHOM 00BbeME MPEANIECTBYET U3YUCHUIO ACCATUYHBIX IPOOEe, 4TO
I1€JIECO00Pa3HO C TOYKU 3PEHUS JIOTMKWA W3JI0KCHUS YHCIIOBOM JIMHUW, KOTJA
npaBuia IEHCTBUM C AIECATUIHBIMU APOOSIMU MOKHO OOOCHOBAThH YK€ U3BECTHBIMU
QITOPUTMAMH BBITIOJTHEHUS IEUCTBUI C OOBIKHOBEHHBIMU JIPOOSMH. 3HAKOMCTBO C
JECATUYHBIMH JIPOOSIMH PACIITUPUT BO3MOKHOCTH JIJIS TOHUMAHUS 00Y4JatOIUMUCS
MPUKJIAHOTO MPUMEHEHHSI HOBOM 3aIMCH MPU U3YYCHUU JAPYTUX MPEAMETOB U MPU
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IIPaKTUYECKOM HCMOJIb30BaHUHM. K 6 Kiaccy OTHECEH BTOpPOM 3Tanm B M3YYEHUU
OpobOeil, TIne MNPOUCXOAUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHMSI U
npeoOpa3oBaHusl JpoOei, OCBOCHHWE HOBBIX BBIUUCIHUTEIbHBIX AJITOPUTMOB,
OTTaYMBAHWE TEXHHUKU BBIYUCIICHHI, B TOM 4YHUCJIE 3HAYECHUN BBIPAKECHUH,
CoJlepKallluX M OOBIKHOBEHHBIE, W JIE€CATHYHBIE JIPOOU, YCTAHOBJIEHUE CBS3EU
MEX 1y HUMH, paCCMOTPEHHUE IPUEMOB PEILIEHNUS 3a1a4 Ha ApoOu. B Hauane 6 kitacca
IPOUCXOIHUT 3HAKOMCTBO C IIOHATHEM MPOLEHTA.

OcoOEHHOCTBIO U3YUYCHUS TTOJIOKUTEIBHBIX U OTPUIIATEIBHBIX YMCEI SIBJIICTCS
TO, YTO OHHM TaKXXe€ MOTYT pacCMaTpUBaTbCS B HECKOJHKO 3TamnoB. B 6 kiacce B
Hayasie u3ydeHus teMbl "llonokuTenbHble U OTpULIATEIbHbIE Yucaa" BBIIEISIETCS
noarema "llenpie uncna", B paMkKax KOTOPOM 3HAKOMCTBO C OTPHUIATEIbHBIMU
yyuciaMd M JEUCTBUSIMU C TIOJOKHUTEJIBHBIMHU W OTPULIATEIILHBIMU YHUCIaMU
IIPOUCXOJIUT Ha OCHOBE COJIEP>KATENIBHOIO MOAX0Aa. DTO MO3BOJISIET HA JOCTYITHOM
YpPOBHE TMO3HAKOMHUTH OOYYAIOUIUXCS TMPAKTUUYECKH CO BCEMH OCHOBHBIMU
MOHATUSIMU TEMbI, B TOM YHCJI€ M C TpaBWJIaMH 3HAKOB IPU BBITIOJIHEHUHU
apupMeTHIecKux nerdcTBuil. M3ydeHue pannoHanbHBIX ynces OyleT MPOI0JKEHO
B Kypce aireOpsl 7 Kiacca.

[Ipu oOyueHuH pelIeHUI0 TEKCTOBBIX 3a/lad B 5 - 6 Kilaccax HCIOJIb3YIOTCS
apu(MeTHIeCKre MPUEeMBbI perieHus. [Ipu oTpaboTKe BEIYMCIUTEILHBIX HABBIKOB B
5 - 6 Kaccax paccMaTpPUBAIOTCS TEKCTOBBIC 3a/1a4M CIEAYIONIUX BUIOB: 33/1a4d Ha
JIBIDKEHWE, HA YacTH, HA TOKYNKHA, Ha pPabOTy W MPOW3BOAUTEIBHOCTH, Ha
MIPOIICHTHI, HA OTHOIIEHUS W Tiporopimy. OOyJaronuecs 3HaAKOMATCS C IpHeMaMHu
pelieHuss 3ajad 1mepedopoM BO3MOMKHBIX BAapUAHTOB, ydarcs paboTaTh ¢
uHdopMaIuen, mpeacTaBIeHHON B (hopMe TaOIHI HIIA JUATPAMM.

B nporpamme yueGHoro kypca "MaTtematuka" npeaycMoTpeHo GopMUpPOBaHUE
MPOTCACBTUUCCKUX  alreOpandecKux IIpeJCcTaBlIcHHH. bykBa Kak CHMBOII
HEKOTOPOTO YKCJIa B 3aBUCUMOCTH OT MAaTeMaTHYECKOTO KOHTEKCTa BBOJUTCS
MOCTENEHHO. ByKBEHHasi CMMBOJIMKA IIUPOKO HUCIIOIB3YETCS MPEkKIE BCEro s
3amMuCcy  OOUIUMX YTBEPXKIAECHUW U MpeJIoKeHud, (QopMysn, B YaCTHOCTH st
BBIUUCJICHUS T€OMETPUYECKUX BEJIMUMH, B KAUECTBE "'3aMecTUTeNs" yucia.

B mporpamme ydebHoro kypca "MaremaTtuka' mpeicTaBiIeHA HaTJISIHAS
reOMETpHsS, HalpaBJICHHAs Ha  pa3BUTHUE o0pa3Horo MBIIUICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAKEHMSI, N300Pa3UTEIHHBIX YMEHUN. DTO Ba)KHBIN dTall
B M3Y4YCHUU T€OMETPUU, KOTOPBIA OCYIIECTBISCTCS Ha HAIJIAIHO-TNIPAKTUYECKOM

YpOBHE, OMHUPAETCS Ha HArJIAIHO-00pa3HOE MbIIUIEHHE oOywaromuxcs. bonbias
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pOJIb  OTBOAMTCS  NPAKTUYECKOM  JEATEIbHOCTH, OIBITY, SKCIEPHUMEHTY,
MozienapoBanuto. O0yyaroniecs: 3HaKOMATCS ¢ T€OMETPUUYECKUMU (purypamu Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypauusiMu, ydarcs
n300paxkaTb MX HAa HEJIMHOBAHHOM M KJeT4aTtoll Oymare, paccMaTpHBalOT HX
IIPOCTENIIME CBOWCTBA. B mponecce u3ydeHWs HarJsIIHOW T€OMETPUM 3HAHMA,
HOJy4YeHHble OOy4yalolMMHUCA Ha YpPOBHE HAyaJlbHOTO 0OLIero oOpa3zoBaHuf,
CUCTEMATU3HUPYIOTCS U PACILIHPSIOTCS.

CormacHo ydyeOHOMY IUIaHy B 5 - 6 Kjaccax HM3ydaeTrcs WHTETPUPOBAHHBIN
npeamer "MaremaTuka', KOTOpPBIM BKIIOYaeT apU(pMETHUYECKH Marepuail u
HATJSIIHYI0 TEOMETPHIO, a TaKkKe IPOIEACBTUYECKIE CBEIEHUS U3 aireOphl,
AJIEMEHTHI JIOTUKU U Hadaja OMHUCATeIbHONW CTATUCTHKH.

OO6mIee 9MCIO YacoB, PEKOMEHIOBAHHBIX I M3Y4YeHUs MaTemaTukw, - 340
yacoB: B 5 kiacce - 170 gacoB (5 4acoB B Hezeno), B 6 kiacce - 170 gacoB (5 gacoB
B HEJCIIO).

JUis peanuzalid MPOrpaMMbl HCHOJB3YIOTCS YYEOHHKH, JOMYIICHHbIE K
VCITOJIB30BAHUIO NPU pealn3alydyd HMEIOIIMX TOCYJAapCTBEHHYIO aKKpPEIUTALUIO
0o0pa3oBaTeabHBIX MPOrPaMM HAYaJIbHOIO OOIIEro, OCHOBHOIO OOLIETr0, CPEIHErO
oOmiero oOpa3oBaHUs OpPraHU3aAlUSIMHU, OCYIIECTBISIONIMMHU 00Pa30BATEIbHYIO
NEeATENIbHOCTD, MPpUKa30M MunmnpocsemieHus ot 26.06.2025 Ne 495:

o Maremartuka: 5-i1 kimacc: 0a30BbI YpPOBEHBb: YYEOHUK: B 2 4acTAX; 3-€
uznanue, nepepadorannoe/ Bunenkun H.5., Koxos B.U., Yecnokos A.C.
u apyrue, AkuuoHepHoe oouectBo «M3aarensctBo "lIpocBemienue y;

o Marematuka: 6-ii kiacc: 0a30BbIi YpOBEHb: YYEOHUK: B 2 4YacTaxX; 3-€
u3nanue, nepepadorannoe/ Bunenkun H. 4., ’Koxos B.U., YecnokoB A.C.
u apyrue, AkimonepHoe obmiectBo «M3narensctBo "l[IpocBemenue»;

DnexkTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI, TOMYIIEHHBIE K HCIOJIb30BAHUIO
IpU pean3aIllii UMEIONUX TOCYAaPCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTEIbHBIX
IporpaMM HA4aJIbHOIO  OOIEr0, OCHOBHOTIO OOIIEro, CpeaHero OOLIEro
oOpazoBaHus npukazoM Munnpocsemenus ot 23.07.2025 Ne 551:
- O0P: "Maremartuka, 5 kimacc”, OOO «SKmacey
- DOP: "Maremaruka, 6 kiacc", OO0 «SIKnacc»

Conep:xkanue o0yyeHus B 5 Kiaacce.

13



HarypanbpHblie uncna u HyJb.

Harypansnoe uumcno. Pan watypanbHbix uuncen. Yuciao 0. MzoGpaxenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJIUHATHOM (YMCIOBOM) MPSIMOIA.

HOBI/IHI/IOHHaH cHUCTEMa CcuHCclieHMs. Pumckas HyMCpanousl KaK IIpUMCP
HeHOSHHI/IOHHOﬁ CHUCTCMBI CUHCJICHHA. I[eCHTI/I‘-IHaSI CHUCTCMA CUHHCIICHUA.

CpaBHeHHE HATYypaJbHBIX YHCEJ, CPAaBHEHHE HATYPaJIbHBIX YHCEN C HYJIEM.
Crioco6s1 cpaBHeHHsI. OKpyTIeHHE HATypalbHBIX YHCEIL.

CrnokeHre HATypaJIbHBIX YHCEI, CBOMCTBO HYJIS MPH CIOKCHWH. Brrautanue
KakK JIefiCTBHE, 00OpaTHOE CIIOKEHUIO. Y MHOKEHUE HATYpaJbHBIX YHCEJ, CBOHCTBA
HYJIA U €IMHUIIBI IPU YMHOKEeHUH. JlelieHne Kak JIecTBre, 00paTHOE YMHOXKEHUIO.
KoMmrionenTsl  geiicTBUiM, cCBsi3b Mexay Humu. [IpoBepka pesynbTaTa
apudmeTndeckoro aeicteusa. I[lepeMecTuTeIbHOE M COUYETATEIHHOE CBOWMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPacHpeAeUTeIbHOE CBOMCTBO (3aKOH)
YMHOKCHHSI.

Ucnonb3oBanue OYKB AJis1 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3alUCHU
CBOMCTB apr(METUUYECKUX JTCUCTBUM.

Jlenutenn W KpaTHbBIE YMClA, PAa3NIoKEHHE Ha MHOXUTEnu. IIpocteie u
coctaBHble yucina. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb € HaTypajgbHBIM ITOKA3aTEIEM. 3allMCh 4YHUCIA B BHUIE CYMMBbI
Pa3pSAIHBIX CIAracMbIX.

UucnoBoe BbIpakeHUE. BplunMcieHUWE 3HAYEHUM YHCIOBBIX BBIPAXKEHUN,
MOPSAOK  BBIMIOJHEHUsT  JeucTBUM.  Mcmonb3oBaHWE  NPU  BBIUHUCICHUAX
MEPEMECTUTEIPHOTO M  COYETATCIIbHOTO CBOMCTB (3aKOHOB) CIIOXKCHHUS U
YMHOXEHUS, pACIIPEACTUTEIIBHOIO CBOMCTBA YMHOXKECHUS.

JpoOu.

[IpencraBienre o gpoOM Kak CrmocoOe 3amyMcd  YacTH  BEJIMYMHBL.
OObikHOBEHHBIE TpoOu. [IpaBuibHbIE U HENpaBUiIbHBIE JpoOu. CMelianHas 1poob,
NpEJCTaBICHUE CMEIIaHHOW IpoOM B BHJE HEMPABHIBHOW ApOoOW U BBIFCIICHUE
LEJI0W YacTH YKClia U3 HeNpaBWIbHOU JipoOu. M3o00pakenue npolOell ToukaMu Ha
YUCI0BOM mpsiMoii. OCHOBHOE cBOMCTBO podu. Cokparienue apooei. [IpuBenenue
npobu kK HOBOMY 3HameHaTeno. CpaBHEeHHE apoOei.
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Crnosxenue u BbIYMTaHUE ApoOed. YMHOXKEHHE U AelieHue aApoOei, B3auMHO-
oOpatHble 1pobu. HaxoxkaeHune yacTu Leaoro U Lenoro o ero 4YacTy.

Jlecatuunas 3amuchk apooOeit. IlpeacrtaBieHue aecaTMUYHOW JIpoOU B BHUE
oObIKHOBeHHOM. M300pakeHne HeCATUYHBIX JpoOe ToukaMH Ha YHCIOBOMN
npsimMoil. CpaBHEHUE IECITUYHBIX IPOOEH.

Apudmerndeckne IeHCTBHS C  JCCATUYHBIMEH JApoOsimu.  OKpyrieHue
JECATUYHBIX APOOEH.

Pemenne TeEKCTOBBIX 3aj1a4.

Pemenue TEKCTOBBIX 3aJgad apI/I(i)MeTI/IIIeCKI/IM criocobom.  PemeHme
JOI'MYCCKHUX 3aJay. Pemenue 3aJa4 HCpC60pOM BCCX BO3MOXKHBIX BAdPHAHTOB.
Hcnonp3oBaHue IIpHU pCUHICHHUH 3a1a4 Ta6JII/ILI H CXCM.

Pemienne 3amad, copepkamMx 3aBHUCHUMOCTH, CBSA3BIBAIOIIUE BEJIINYMHBIL:
CKOpPOCTb, BpEMsl, pACCTOSIHME, LE€HA, KOJIMYECTBO, CTOMMOCTb. EnuHuIBI
U3MEPEHHUS: MACChl, 00bEMA, LIEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBA3b MEXIY
€AUHULIAMHU U3MEPEHUS KAKIOW BEIINYNHBI.

Petienre ocCHOBHBIX 3a71a4 Ha IpoOH.
[IpencraBienue NaHHBIX B BUE TaOIUII, CTOJIOYATHIX JUATPAMM.
Harnsanasa reomerpusi.

Harnsnaele mnpeactaBieHuss o (urypax Ha IUJIOCKOCTH: TOYKa, MpsMasd,
OTPE30K, Jy4, yTOJI, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTpBIN, TYIION U pa3BEPHYTHIN YTJIbI.

JlnuHa oTpe3ka, METpUYECKUe €IUHUIIBI IJUHbBL. J[TuHa JoMaHo#, mepuMeTp
MHOTI'OYTroJIbHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C MOMOILBbIO TPAHCIIOPTHUPA.

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

N3o0paxenne ¢uryp, B ToM umcie Ha kierdatoil Oymare. Iloctpoenue
KOH(Urypanuii u3 4yacteil mpsiMoil, OKpYKHOCTH Ha HEJIMHOBAHHOM W KJIET4aTON
Oymare. Mcrnosib30BaHrE CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaIpaTa.

HJ’IOI_Ha)IB NpsAMOYTOJIbHUKA W  MHOI'OYTOJIbHHUKOB, COCTaBJICHHBIX HU3
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IpSIMOYTOJIBHUKOB, B TOM 4Hclie (uryp, n300pakeHHbIX Ha KIJIET4aTol Oymare.
Enuuuis! u3smepeHus 1iomau.

Harnsanele npeacraBiaeHus: 0 IPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJIbHBIN
napaienenunen,  kyo, — MHororpaHHuku.  M3o0paxkeHue — mpocTermmmx
MHOTOTpaHHUKOB. Pa3BepTku kybOa u mapamienenunena. Co3mgaHue Mojenen
MHOTOTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, IJIACTUIIMHA U JPYTUX MaTepUAJIOB).

OO0beM TPSAMOYTONIBHOTO Tapajuresienunena, kKyoa. EauHHIBI w3MepeHus
o0BeMa.

Conepxanue 00ydeHus B 6 Kjacce.
HarypanbHbie uncina.

ApudmeTrrueckue ACUCTBUS ¢ MHOTO3HAUYHBIMU HATypajbHBIMU YHCIAMHU.
YucioBble  BBIpAXKEHUS, MOPSJOK  JIEWCTBHM,  HCIOJIB30BAaHHE  CKOOOK.
Hcnonp30BaHre NpY BEIYUCIEHUAX IEPEMECTUTEIBHOTO U COYETATEIBHOTO CBOMCTB
CJIO’KEHMS 1 YMHOKEHH S, PACIIPEACIUTENBHOTO CBOMCTBA YMHOXKEHHUSI. OKpyTJIeHUE
HaTypaJIbHBIX YUCEIL.

HGHI/ITGHI/I N KpPpaTHBIC YMCIIA, HauOOIbIINI O6H1Hﬁ JCINTCIJIb U HAMMCHBIIICC
061]166 KpaTHOC. ﬂeJII/IMOCTL CYMMEI U IIPOU3BCACHUA. I[CJICHI/IG C OCTaTKOM.

poOu.

OOGbIKHOBEHHas JIpoOb, OCHOBHOE CBOWMCTBO JIpOOM, COKpaIlleHUE ApoOeH.
CpaBHeHue U ynopsiiounBaHue Jipooeil. Peiienne 3aga4 Ha HAXOXKJEHUE YacCTH OT
LEJI0r0 W 1EeNoro mo ero yactu. [[poOHoe 4Yuciao Kak pe3ysiabTaT JeJeHUS.
[IpencraBienue AecATUUHON IpoOU B BUAE OOBIKHOBEHHOW JAPOOU M BO3MOXKHOCTh
MPEICTaBIICHNUS] OOBIKHOBEHHOU APOOH B BHUJIEC ACCATUYHOMU. JlecaTuunbie 1podu u
METpHUYECKasi cucTeMa Mep. ApudmMeTruuecKke TeUCTBHS U YUCIOBBIC BHIPAKEHHUSI C
OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSMHU.

OtHomienue. Jlenenne B JaHHOM OTHOLIEHUMH. MacmTtad, NpOmOPLHUS.
[IprMeHneHne MponopUHi P PELIEHNUHN 3a1a4.

[Tonarue nponeHTa. Beruncnenue npoueHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
MPOLIEHTY. BbIpakeHne MpOLEHTOB ACCATUYHBIMH ApoOsiMu. Pemienue 3amay Ha
IIPOLICHTHI. BhIpakeHNEe OTHOLIEHUS BEJIMYUH B MPOLIEHTAX.
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[TonoxxutenbHbIC U OTPULATCIIBHBIC YMUCJIA.

[TonoxutenbHble M OTpUIlaTeNbHbIE uncia. Llensie yucna. Moaynb uucia,
reoMeTpuyecKkas HHTeprpeTanus Moy uucia. M3o0paxeHue uyucen Ha
KOOpJIMHATHOM  mpsMoil.  YucimoBble  npomexyTku. CpaBHEHHE — YHCElL
ApudmMernueckue TeUCTBUS C MOJI0KUTEILHBIMHI M OTPHUIATSIIbHBIMU YHCIAMH.

[IpssMoyrosibHast cucTeMa KOOpAMHAT Ha MIOCKOCTU. KoopanHaThl TOUKM Ha
IUIOCKOCTH, abcuucca u opanHaTa. IlocTpoeHne Touek U GUryp Ha KOOpJUHATHOU
IUIOCKOCTH.

BYKBGHHI)IG BBIPAKCHHUA.

[Tpumenenne OyKB AJis1 3alIMCU MATEMAaTUYECKUX BBIPAKEHUH U MTPEITIOKEHUH.
CpoiicTBa apupMeTuuyeckux AevcTBUil. ByKBEHHbIE BBIPDAKEHUS U YHUCIIOBBIC
MOJICTAHOBKH. ByKBEHHBIE PaBEHCTBA, HAXOXKJICHHWE HEM3BECTHOTO KOMITOHEHTA.
®opmyrsl, GopMyssl IEpUMETpPa U TIOIAIN TPSIMOYTOJIbHUKA, KBaapaTa, 00beMa
napajuienenunena u Kyoa.

Pemenne TEKCTOBRIX 3aj1a4.

Pemenue TEKCTOBBIX 3agad apI/I(bMCTI/I‘IeCKI/IM criocobom.  Pemenne
JOI'MYCCKHUX 3aaad. Pemenue 3aga4 H€p€60pOM BCCX BO3MOKHBIX BAPHAHTOB.

Pemienne 3amau, copepkammx 3aBUCHUMOCTH, CBSA3BIBAIOIIMX BEIUYHUHBL:
CKOpOCTb, BpEMS, paccTosiHue, 1IeHa, KOJINYECTBO, CTOMMOCTD,
MPOU3BOJIUTEIIBHOCTh, BpeMs, 00BeM paboThl. EauHUIBI H3MEpEHHs: MacCChl,
CTOMMOCTH, PACCTOSIHUA, BPEMEHU, CKOPOCTU. CBSA3b MEXKY EAUHUIIAMU U3MEPECHUS
KaKI0M BEJINYNHEI.

Pemenue 3ada4, CBA3aHHBIX C OTHOIICHUCM, ITPOIIOPITHMOHAJIbHOCTBIO BCJIMYMH,
MMpOoHCHTaMH,; PCIICHUC OCHOBHBIX 3a/1a4 Ha ,Z[p06H U ITPOLCHTHI.

OneHnka W TpPUKUIKA, OKpyrieHue pesynbrara. CocraBieHHe OyKBEHHBIX
BBIPAKECHUH T10 YCIOBUIO 3aJa4U.

[IpencraBienne AaHHBIX C TOMOIIbIO Tabmui u auarpamm. Cros0yaThie
JIAarpaMMBbl: YTEHHUE U TTOCTPOEHHE. UTEHUE KPYTOBBIX JUATrPAMM.

Harnsnnas reomerpus.
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Harnsguele mpencraBiaenuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOyTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

B3anmHOe pacronokeHue IBYX IMpsAMBIX Ha IUIOCKOCTH, IapalIeiabHbIE
IpsIMbIE, TEPIECHANKYJSIPHBIE NpsMble. M3MepeHue pacCTOSHHN: MEXIy ABYMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHA MaplIpyTa HAa KBaAPaTHOU CETKE.

N3mepeHne © MOCTpOEHWE YIJIOB C IIOMOLIBIO TpaHCIopTupa. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IPSAAMOYTOJIbHBIN, TYIIOYTOJIbHBIN,
paBHOOEPEHHBIH, PAaBHOCTOPOHHUM. YeTbIpexyropHUK, IIPUMEPHI
4EeTBIPEXYTOJBHUKOB. [IpsIMOYroNbHUK, KBapaT: UCIIOIb30BAaHUE CBOMCTB CTOPOH,
yriaoB, auaroHanei. M3o0paxeHue reoMeTpuyecKkux (Uryp Ha HEJIMHOBAHHOU
OymMare ¢ WCIOJb30BAaHUEM LHMPKYJS, JHHEHKH, YTOJIbHUKA, TPAHCHIOPTHUPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp MHOroyrosbHuka. IloHsTHe T™OmWAaTU (UIYpBI, E€AUHUIIBI
u3Mepenus miomaau. [ TpubdnmxenHoe n3mepenne miomaan (Guryp, B TOM YUCiIe Ha
KBaJpaTHOM ceTke. [lpubnmkeHHOE W3MepeHue MJIMHBI OKPY>KHOCTH, IIOUIaIN

KpyTa.

CummeTpus: eHTpabHas, 0CeBas U 3epKajbHas CUMMETPUHU.
[TocTpoeHrne CUMMETPUYHBIX (UTYP.

Harmsimaple pectaBieHns 0 MPOCTPAHCTBEHHBIX (PUTYpax: MapaylyieIeueI,
Ky0, mnpu3Ma, nUpaMuja, KOHyC, HWIMHAp, Imap u cdepa. HM3o0paxenue
npocTpaHcTBeHHBIX (Guryp. [IpuMepsl pa3BepTOK MHOTOTPAHHUKOB, ITWIMHIApPA U
konyca. Co3manue Mojelel mpOCTpaHCTBEHHBIX (GUryp (U3 Oymaru, ImpOBOJIOKH,
MJIACTHJIMHA U JPYTUX MAaTePUATIOB).

[Tonsatue obbema, eauHUIBI U3MepeHus obobema. OOBEM MNPSIMOYTOJIHHOTO
napajienenumneaa, kyoa.

[IpenMeTHble  pe3yibTaThl  OCBOCHHUSI MpOrpaMMbl  Y4eOHOTO  Kypca
"Maremartuka'.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS MPOTpamMMbl YU€OHOTO Kypca K KOHILY
oOyueHus B 5 KJacce.

Yucia v BBIYUCIIEHUS.
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[TonnMath U MPaBUIIBHO YNIOTPEOISATh TEPMUHBL, CBA3aHHbBIE C HATYPaAIbHBIMU
YKCJIaMU, OOBIKHOBEHHBIMH U JECSITUUHBIMU JPOOSIMHU.

CpaBHHMBaTh ¥ YIOpPSAOYMBATH HATypajbHbIE YHWCJIA, CpPaBHUBATh B
MPOCTEUIIUX CITydasiX OOBIKHOBEHHbIE JPOOH, IECATUYHBIE IPOOU.

CooTHOCUTh  TOYKY Ha  KOOpPAMHATHOM  (YMUCIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIMM €U YKMCJIOM U HM300pa)kaThb HATypaJibHbIC YKCJIa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

BoeimonasaTe  apudMeTHyeckue JACUCTBUS € HATYpPaIbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIIIUX CITydasiX.

BBITIOHATE TPOBEPKY, MPUKUIKY PE3YJIbTAaTa BHIYUCIICHUM.
OKpyraaTh HaTypajJbHbIC YKCIIA.
Pemenne TEKCTOBRIX 3aj1a4.

Pemate TekcToBbIE 3aaud apU(PMETHYECKHM CIOCOOOM M C TMOMOUIBIO
OpPraHM30BaHHOI'O0 KOHEYHOI0 nepedopa BCeX BOZMOMXHBIX BAPUAHTOB.

Pemarn 3aJlauy, COJACpKaImMUC 3aBUCHUMOCTH, CBA3BIBAIONIUC BCIWMYUHBI!
CKOpPOCTDb, BpCM:1, paCCTOAHHUC, ICHA, KOINYCCTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKUE 3alIMCH, CXEMBI, Ta0IUIbI, 0003HAYCHHUS IPU PEIICHUN
3aja4.

ITonp30BaThCs OCHOBHBIMH CAUHUIIaMH N3MCPCHUS: IO CHHBI, MacCCHI,
pacCTtosanusa, BPEMCHH, CKOPOCTH, BbIpaXKaTb OJHHM CAWHUIBLI BCJIMYHWHBI 4YCPC3

JpyTHE.

W3BnekaTh, aHaIU3UpOBaATh, OLIEHUBATh WMH(OpMAaIUIO, MPEACTAaBICHHYIO B
TabJuIe, Ha CTOJI0YaTON TuarpaMMe, THTEPIIPETUPOBATh PEACTABICHHBIE IaHHBIE,
MCIIOJIb30BaTh JAHHBIE IIPU PELLICHUH 3a1a4.

Harnsanast reomerpusi.

ITonp30BaThCA r€OMETPUYECKUMU IOHATUSAMHU: TOUYKA, IIPsIMasi, OTPE30K, JIyY,
YTOJI, MHOTOYT'OJIBHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTs TpPHUMEPHI OOBEKTOB OKPYKAIOIIET0 MHUpa, UMEILUX (opmy
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W3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcrnonb3oBaTh TEPMUHOJIOTHIO, CBA3AHHYIO C yrjaMu: BEpIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, JMArOHalb, C OKPY>XHOCTBIO:
paauyc, IuameTp, UEeHTp.

N300paxaTh u3ydyeHHBIE TeoMeTpuueckue GUrypsl Ha HETUHOBAHHOW W
KJIETYaTON Oymare ¢ MOMOIIBIO0 HUPKYJIIS U JINHEHKH.

HaxoauTe nuHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C MOMOIIbIO
JIMHEWUKHU, CTPOUTHh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJJaHHOTO
paauyca.

Hcnonp3oBaTh CBOMCTBA CTOPOH M YIJIOB IIPAMOYI'OJIBHHUKA, KBaJpaTa OJIA UX
IMOCTPOCHHA, BBIYHUCICHUS IIJIOIAaAN U IICPUMCTpPaA.

Beraucnsate mepuMeTp W IUIONIANb KBajapaTa, MPSMOYTOJIbHHWKA, (Hryp,
COCTABJICHHBIX W3 MPSMOYTOJIbHHKOB, B TOM 4HCIe (DUTYp, M300paKCHHBIX Ha
KJIeT4aTon Oymare.

ITonp30BaThCsl OCHOBHBIMU MCTPUUCCKUMHU CAMHUIAMU HU3MCPCHUA JIWHBI,
Iiomaau,; BeIpaxXaTb OAHU CANHHUIBI BEJINYHMHBI YCPC3 IPYI'HUC.

Pacno3naBaTe nmapajuienenumnen, KyO, HCIONb30BaThb TEPMHUHOJIOTHUIO:
BEpIlIMHA, pedpo, rpaHb, U3MEPEHMs, HaXOAUTh H3MEPEHMs NapajuleJenunena,
KyoOa.

Boluucnsate 00beM KybOa, mnapaienenuneza Mo 3aJaHHbIM H3MEpPEHUsIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00beMa.

Pemars HecnoxHbIC 3aJladyi Ha HU3MCPCHUC TI'COMCTPHUYCCKHUX BCIWYUH B
IMPAKTHYCCKUX CUTYyallHAX.

[IpeameTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBbI Y4eOHOTO Kypca K KOHILY
oOy4deHus B 6 Kiacce.

Yucra ¥ BEIYUCIIEHUS.

3HaTh U MOHUMAaTh TEPMHHBI, CBA3AHHBIC C PA3JIMYHBIMU BUJIAMU YHUCENT U
crioco0amMu MX 3alUCH, IEPEXOUTD (€CIU 3TO BO3MOXKHO) OT OAHOW (POPMBI 3aMUCU
yuclia K Ipyrou.
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CpaBHI/IBaTb H yrnopsaa0o4mBaTh LCJIbIC YHCIIA, OOBIKHOBEHHBIE U ACCATNYHBIC
I[pO6I/I, CpaBHUBATH YUCJId OJHOT'O U pAa3HbIX 3HAKOB.

BI)IHOJ'IHHTL, coucTass YCTHBIC MW IIMCBMCHHBLIC IIPUCMEI, apI/I(bMeTI/I‘{CCKI/IC
I[CﬁCTBHH C HAaTypPaJIbHbBIMH U ICJIBIMU YHUCJIAMH, OOBIKHOBCHHBIMU H JACCATHYHBIMU
I[pO6$IMI/I, IMOJIOKUTCIIBHBIMHA U OTPULATCIIBHBIMHA YU CJIaMU.

BrranciaTs 3HaYEHNS YUCIOBBIX BBIPAKEHUM, BBIIOJIHATE IPUKHUJIKY U OLICHKY
pe3ynbTaTa BBIYKUCIECHUH, BBIIOJIHATh NMPEOOpa30BaHUs YHCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apHU(PMETHUECKUX ECHCTBUH.

COOTHOCHUTD TOYKY Ha KOOpI[HH&THOﬁ HpHMOﬁ C COOTBCTCTBYIOIIIUM €U YMCIIOM
)41 I/I306pa}KaTI) qucjia TOYKaMH Ha KOOpHHHaTHOﬁ HpHMOﬁ, HaXOOUTb MOAYJIb YMUCJIA.

COOTHOCUTH TOYKU B MPSMOYTOJILHOM CHUCTEME KOOPAMHAT C KOOPJMHATAMH
3TOU TOYKH.

OprTJ'IfITB OCJabIC 4YuCIa U ACCATHYHBIC I[pO6I/I, HaxoauThb HpI/I6J'H/I)KCHI/I$I
HUCCII.

YucioBbie 1 OyKBEHHBIE BHIPAKEHHUS.

Ilonumats u y1'[0Tp€6JI5[TB TCPMHUHBI, CBA3AaHHBIC C 3allMChIO CTCIICHH 4YHCJIA,
HaXOIUThb KBaJpaT H KY6 qucCia, BBIYHUCIIATH 3HAYCHUSI YHNCIOBBIX BI)Ipa}KGHI/If/JI,
COACpKaIUX CTCIICHHU.

ITonp30BaThCs IMPpHU3HAKaMHU JCIIUMOCTH, paCKIIaAAbIBAThL HATYPAJIbHBIC YUCJIa HA
IMPOCTBIC MHOXXHUTCIIN.

[Tonb30BaThCa MAaCIITAOOM, COCTABISATH POMOPLIMU U OTHOILICHHUS.

Ucnonb3oBaTh OyKBBI [ 0003HAYEHUS YMCEIT TIPU 3aMUCU MAaTeMaTUYECKHUX
BBIPaXEHUM, COCTABIISTH OYKBEHHBIC BBIpAXKEHUS U (DOPMYJIBI, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPQXEHHMM, OCYIISCTBISASI  HEOOXOAUMBIE  IIOJACTAHOBKH U
npeoOpa3zoBaHusl.

Haxonuths HenM3BEeCTHBI KOMIIOHEHT PABEHCTBA.
Pemenne TekCTOBBIX 3aj1a4.

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETHUECKHUM CIIOCOOOM.
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Pemarsn 3aJla4y, CBA3AHHBIC C OTHOICHHUECM, ITPOIMOPINOHAIbHOCTBIO BCJINYNH,
IMpoOOCHTaMHU, p€UIaTb TPU OCHOBHBIC 3a/la4d Ha ,HpO6I/I W IIPOLCHTEI.

Pemate 3amaum, copepikalMe 3aBUCUMOCTH, CBS3BIBAIOLINE BEIHMUUHBL:
CKOPOCTb, BpeMs, paccrosiHue, IeHa, KOJINYECTBO, CTOUMOCTD,
POU3BOAUTENLHOCTh, BpeMs, O0beMa paboOThl, HUCHONB3YS apudmeTuyecKkue
NEHCTBUS, OICHKY, TPUKUIKY, TOJIb30BAaTbCA  C€AWHULAMU  HM3MEPEHUs
COOTBETCTBYIOIIUX BEJIMYHUH.

CocTaBisATh OyKBEHHBIE BBIPAKEHUS 110 YCIOBUIO 33a4H.

W3Bnekats uH(OpMaIMio, MpEACTaBICHHYIO B TaOiMIaX, Ha JIMHEHHOM,
CTOJIOYATOM WM KpPYroBOM JuarpamMmax, HHTEPIPETUPOBATH IMPE/ICTABICHHBIC
JIaHHBIE, UCIIOJIb30BaTh JAHHBIE IIPU PEILICHUH 3a]1a4.

[IpeacTaBisaTe UHPOPMALIMIO ¢ TOMOUIBIO TAOJHUL, JIMHEWHONH M CTOJIOYATOU
JMarpaMM.

Harnsaanasa reomeTtpusi.

[IpuBoauTs TpPHUMEPHI OOBEKTOB OKPYKAIOIIETO MHUpPa, HUMEuX (HopMmy
U3YYEHHBIX T€OMETPUYECKHUX IJIOCKMX WU IMPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (pUryp.

N306paxaTh C HOMOIIbIO HUPKYJIS, TMHEUKH, TPAHCIOPTHPA HAa HEJTMHOBAHHOM
W KjJeTdyaroil Oymare Wu3y4YeHHbIe IUIOCKHE Te€OMETpuYecKkue QUrypel u
KOH(UTypaluu, CHMMETPUYHBIE (PUTYPBHI.

[Tonb30BaThCA r€OMETPUUECKUMH OHITUSIMU: PABEHCTBO (DUTyp, CHMMETPHS,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHMMETPUEN: OCb CUMMETPHUH, LIEHTP
CUMMETPHH.

Haxonute BeIMUMHBI YII10B U3MEPEHUEM C TIOMOLIBIO TPAHCIOPTUPA, CTPOUTH
YIJIBI 33JaHHOM BEJIMYMHBI, TIOJIB30BATHCS MPU PELICHUH 3aJa4 I'PagyCHON Mepou
YIJIOB, pacIiO3HaBaTh HA YEPTEKAX OCTPBIN, PSIMOM, PA3BEPHYTHIA U TYIIOU YIJIbI.

Boruncnsars HJINHY HOMaHOﬁ, NEpUMETP MHOTOYI'OJIbHHKA, I10Jb30BATHCA
CAWHNIAMHU U3MCPCHUA AJIWHBI, BbIPAXKAaTbh OJAHU CAWHHILIBI U3MCPCHUS AJIMHBI UYEPC3

JpyTHE.

HaXOI[I/ITB, HCIIOJIB3YS YCPTCIKHBIC HHCTPYMCHTEI, PACCTOAHUS: MCIKAY JIBYMS
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TOYKAaMH, OT TOYKH J10 IPSIMOM, JUIMHY ITyTH HA KBaJIPaTHOM CETKE.

Beruucngarte

Iiomanab

buryp,

COCTaBJICHHBIX U3

IIpAMOYTOJIBHUKOB,

MCITI0JIb30BaTh pa30MEeHNE HA MPSMOYTOJIbHUKH, Ha paBHbIE (DUTYPHI, TOCTpaUBaHHUE

A0 IIPAMOYTOJIBHHUKA, ITI0JIB30BATHCA OCHOBHBIMU CAMHHUIIAMH U3MCPCHUA TIOIIAN,

BbIpaXXaTb OAHN CAWHHUIIBI N3SMCPCHUA TIOAN YCPEC3 APYTHC.

Pacno3HaBaTe Ha MOJENSAX M M300pa)KEHUAX NUpaMUAY, KOHYC, LIMJIAHID,

UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

OCHOBHBIMH CAMHUIOAMH U3MCPCHHA o0BeMa.

IMPAKTHYCCKUX CUTyallUAX.

Tematnueckoe IIJIAHUPOBAHHUC

N300paxaTs Ha KJIeT4aToi Oymare npsMOyroJIbHBINA MapaieIenunes.

Beraucnate 00nem IMPpAMOYTOJIBHOT'O ITapaJIICIICIIUIICIA, KY68., ITOJIBb30BATbLCA

Pemars HecnoxHbIE 3aJa4Yd Ha HaXOXIACHHUC TI'COMCTPHUYCCKHX BCINYHH B

5-i1 Kacc
KosnuecTBo yacoB DIIEKTPOHHBIE
HaunmenoBanue
Ne a3JIeJIOB U TEM (udpossie)
/I 1r3I N Beero Kontponshsie | [IpakTnueckue 06pa30BATENBHBIE
porp paboThI paboThI pecypchl
HarypanbHbie 20P:

1 |mcna. JencTBus 43 1 "Marematuka, 5
C HATypaJIbHBIMU kiacc", OO0
YHCJIaMU «AKmace»
Harnanaas 90P:

o |TeoMeTpHiL. 12 2 "Marematuka, 5
JIlmauu Ha kiacc", OO0
IJIOCKOCTH «AKnace»

20P:

3 OOBIKHOBEHHEIE 48 1 "Maremartuka, 5
npodu kimacc", OO0

«AKnace»
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O0P:
Harnsgnas "
Maremartuka, 5

4 |reoMmeTpusl. 10 1 i
MHOroyroJLHUKHI krace”, 000

y «SKnacc»
O0P:

5 JlecsaTuanbie 38 1 "Maremaruka, 5

npodu kiacc", OO0
«SAKnacc»
Harnsgnas O0P:

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

O0P:

7 [ToBTOpEeHuE U 10 1 "Marematuka, 5

00001IeHne knacc", OO0
«SIKnacc»

OBIIEE

KOJIMYECTBO

YACOB I1O 170 4 4

ITPOIT'PAMME

6-11 Kacc
KomnuecTBo yacoB DIIEKTPOHHBIE
HanmeHnoBaHue
Ne a3/eJI0B U TEM (acpposere)
o/ i OIL ol Beero Kontponshsie | [IpakTnueckue 0Gpa30BATENBHBIE
porp paboThI paboThI pecypchl
O0P:
HaTvDaiLHbLe "Marematuka, 6
1 qﬂcgg 30 1 knacc", 00O
«SKnacc»
Harnannas D0P:

o |TeOoMeTpHL. 7 "Marematuka, 6
[Ipsimbie HA kiacc", OO0
TUIOCKOCTH «AKmacc»

D0P:
3 |Mlpobu 32 1 1 "Marematuka, 6
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kiaacc", OO0

«AKmacc»

O0P:
Harnsnnas "

4 |reomerpus. 6 MaTﬁvt'MaTI/IKa, 6
Civyerpus xiacc", OO0

«SKnacc»
O0P:

5 Bripaxxenus ¢ 5 "Maremaruka, 6

OyKBamMu kiacc", OO0
«SKnacc»
Harnsignas D0P:

6 |reoMeTpus. 14 "Marematuka, 6
durypsl Ha kiacc", OO0
TJIOCKOCTH «SAKnacc»
[TonoxxutenbpHBIC O0P:

2 | 40 "Maremartuka, 6
OTPULIATENIbHBIE xiacc", OO0
qucia «AKmacce»

O0P:

8 IIpencraBinenue 5 "Maremartunka, 6

JTAHHBIX kiaacc", OO0
«SKnacc»
Harnanonas 9O0P:

g |reomeTpuiL. 9 "Marematuka, 6
durypsl B xiacc", OO0
MIPOCTPAHCTBE «AKmace»

O0P:
[ToBTOpEHUE, "

10 | o6o6mente, 20 Maremarika, 6

cucTeMaTu3anus kacc”, 000
«SKnacc»

OBIIEE

KOJIMYECTBO 170

YACOB IIO

ITPOI'PAMME

3.4.2 Pabouas nmporpamma y4eOHOro xkypca ""Aareopa" B 7 - 9 kiaccax
(maJjiee cOOTBETCTBEHHO - MporpaMma y4eOHOro Kypca '""Axareopa', y4eOHblit

KYPpC).
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IlosicHUTEIbHAS 3aTUCKA.

Anrebpa sBISeTCS OJHUM U3 OIMOPHBIX KYpPCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMsI: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HHU. Pa3Butue y o0ydaromuxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakimii, cnoco0e OTPaKEHHUsSI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJCIHUPOBAHMS B HAYYHOM
MO3HAHWUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX ISl a/IalTalldd B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHune anreOpsl oOecrieynBacT pa3BUTHE YMEHHS HaOJIOaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYaroIIMXCS: OHM HCIOJB3YIOT JACIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIEHUS, 0000LIEHNE U KOHKPETU3AlHI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITENIbHOM ~ JICATEIBHOCTH  OOYYaroIMXCs, II03TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alueil 1esTeIbHOCTHOTO MPUHIINIA 00YyIEHHUS.

B crpykrype nporpammsl yueOHOro Kypca "Anredpa’ nis OCHOBHOTO 0OLIEro
0o0pa30BaHHsl OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOJINYECKHE JTUHUU:
"Uucna wu Bbluucinenus", "AnreOpanueckue BblpakeHudA", "YpaBHEHHS WU
HepaBeHcTBa", "OyHkuun'". Kaxkaas u3 3TUX COAEPKATEIBHO-METOIMYECKUX JTUHUN
pa3BUBAETCA HAa NPOTSHKEHUU TpeX JET MU3Y4YEHHUs Kypca, B3aUMOJACUCTBYS C
IpyTMMHM €ro JHHUAMH. B Xone wu3yudeHuss ydyeOHOro Kypca O0O0ydaromumcs
IPUXOAUTCS JIOTUYECKH PACCY’KIATh, HUCIIOJIB30BAaTh TEOPETHKO-MHOKECTBEHHBIN
sa3blK. B cBA3M ¢ 3TUM B mporpamMmy ydeOHoOro kypca "AnreOpa" BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zeiiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIMMUCS
OCHOB  YHMBEPCAJIBHOIO  MareMmarndeckoro ssplka. ConepxaTeiabHOM U
CTPYKTYpPHOU OCOOCHHOCTHIO y4yeOHOro kypca "AnreOpa" sBusercs €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nauHuM "Yucna W BBIUMCICHHS' CIY>)KUT OCHOBOW  JIst
JATbHEUIIET0 U3YYeHUs MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYUYArOITUXCS
JIOTUYECKOTO MBIIUICHUS, POPMHUPOBAHUIO YMEHHUSI MOJIB30BaThCS aJrOPUTMaMHU, a
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TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YUCIIE HA YPOBHE OCHOBHOIO OOHIEr0 oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM M HPPALMOHAIBHBIMH YHCIaMH, (POpMHpOBAHUEM
IIPEICTABICHUN O IEVCTBUTEIBHOM YHCIIE. 3aBEPIICHUE OCBOCHMS YUCIIOBOM JIMHUN
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

ConeprxkaHue ABYX alireOpandecKuX JIMHAN - "AnreOpandecKkue BRIpaKEHU" U
"VpaBHeHHsI U HEpaBeHCTBA" CMOCOOCTBYET (HOPMHPOBAHHUIO Yy OOYUYAOIIUXCS
MaTE€MaTUYECKOro anmnapara, HeOOXOAUMOro Uil PELIEeHUs 3a7ad4 MaTeMaTHKH,
CMEXXHBIX IPEMETOB U ITPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
o0miero oopazoBaHusi y4eOHbII MaTepuall TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaXEHUM. Anredpa AEMOHCTpUPYET 3HAUEHHME MAaTEMaTHKH KakK s3bIKa s
NOCTPOEHUSI MATEMAaTHYECKUX MOJIEIE, ONMHCAHMS NPOLECCOB M SIBICHUUI
peanbHOro Mupa. B 3agaun oOydenus anreOpe BXOAAT TakKe JajdbHEMIIee pa3BUTHE
QITOPUTMHYECKOTO MBILUIEHUS, HEOOXOIMMOT0, B YaCTHOCTH, JJI1 OCBOEHHUS Kypca
MH()OpPMATUKKA, M  OBJAJCHUE HAaBbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Copepxanue (QyHKIMOHATBHO-TPA(QHUUECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUTSL OTMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B TPUPOE U
obmiectBe. M3ydueHue MmaTepuaia CiocOOCTBYET PA3BUTUIO Y O0yJAIOLIUXCS YMEHUS
UCIIOJIB30BaTh PA3JIMYHbIE BBIPA3UTENbHBIE CPEICTBA SA3bIKA MATEMAaTUKH -
CIIOBECHBIE, CHUMBOJIMYECKHE, TpauuecKkue, BHOCUT BKJIaJ B (POPMUPOBaHHE
IIPEICTABICHUN O POJIM MAaTEMATUKN B PA3BUTHH LIMBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMY mmiaHy B 7 - 9 kiaccax u3yyaeTcsl y4eOHBIM Kypc
"Anrebpa", KOTOpBIM BKJIIOYAET CJEAYIONIME OCHOBHBIC PA3feiibl COICP>KaHUS:
"Uucna wu Bblukcinenus', "AnreOpanueckue BblpaxkeHud", "YpaBHEHHS WU
HepaBeHcTBa", "OyHKun".

OOmiee uyMCIO YacoB, PEKOMEHAOBAHHBIX [JIsl M3Y4YEHHS Y4eOHOTO Kypca
"Anrebpa", - 306 yacoB: B 7 knacce - 102 yaca (3 gaca B Heneno), B 8 kiacce - 102
yaca (3 Jaca B Hezento), B 9 knacce - 102 yaca (3 yaca B Heento).

Jlnia peanuzanyy IporpaMMbl UCIIONIb3YIOTCS YU€OHUKH, TONMYIIEHHbIE K
VICITOJIB30BAHUIO [IPU PEATTM3ALMHI UMEIOUINX FOCYJapCTBEHHYIO aKKPEIUTALUIO
0o0pa3oBaTeIbHBIX MPOrpaMM Ha4YaJIbHOTO 00IEro, OCHOBHOI'O O0IIETO, CPEAHETO
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o01miero 00pa3oBaHus OPTaHU3AIUSIMH, OCYIIECTBISIONIMME 00pa30BaTEILHYIO

JeSITEbHOCTD, IpruKka3oM Munnpocseienuss PO ot 26.06.2025 Ne 495:

e Marematuka. Anrebpa: 7-if kiacc: 0a30BbIi ypoBeHb: yueOHHK; / MakapbIues

I0.H., Munmrok H.I'., HemikoB K.W. u ap.; nox pexn. Tenskosckoro C.A.

AxrmmmonepHoe o6riecTBo «M3marensctBo "l[IpocBemenue'y;

e Marematuka. Anredpa: 8-i kiacc: 6a30BbIl YpOBEHB: yUeOHUK; / MakapbIueB

FO.H., Munmrok H.I'., HemikoB K.W. u ap.; nox pen. TenskoBCKOro

C.A. AkunonepHoe obmectBo «M3naTenscTBo "[IpocBemienue»;

e Marematuka. Anrebpa: 9-it kacc: 6a30BbIif ypoBeHb: yueOHHK; / MakapbIues

IO.H., Munmrok H.I'., Hemikos K.W. u nap.; mox pen. TeasakoBCKOro

C.A. AxunonepHoe obmectBo «M3narensctBo "IIpocBemenue»;
DNEeKTpOHHBIE 00PA30BATEIIBHBIE PECYPCHI, TOMYIIEHHBIE K UCIIOI30BAHUIO

IIPY peau3anuy 00pa30BaTEIIbHBIMIA OPTAaHU3AMSIMHU UMEIOIINX

TrOCYJIapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTEIbHBIX MPOrPaMM HadaIbHOTO

00111er0, OCHOBHOT'O 00I1IeT0, CpeTHEr0 00IIero oOpa3oBaHus MIPUKA30M

Munnpocsemenus ot 23.07.2025 Ne 551:

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

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

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

Copnepxanue o0yueHnust B 7 Kjiacce.
Yucna v BEIYUCIICHUS.

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, TIEPEX0 OT OAHOW (OPMBI 3aIKCU
npobeit k apyroit. IloHaTwe palMoOHAIBLHOTO 4YHCIA, 3alUCh, CpPaBHEHHUE,
yOOPSAIOYMBAHUE  PAlMOHANBHBIX uuceld. Apudmernueckue JEeUCTBUS C
palMoHAIbHBIMU YuCIaMu. Perienue 3aiay U3 peasbHOM MPaKTUKU HA 4YacTH, Ha
JpoOu.

Crenenb ¢ HaTypaJdbHBIM [IOKa3aTelieM: OMpelesieHne, Mpeodpa3zoBaHue
BBIPQKEHUI HA OCHOBE OMPEACIICHUS, 3alUCh OOJIbIIKNX YKcel. [IporeHTsl, 3anuch
MPOLICHTOB B BHUJI€ JIpoOU W JApOoOU B BHJE MPOIEHTOB. TpU OCHOBHBIC 33Jlayu Ha
MPOIIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON MPAKTHKHU.

[IpumeHeHne TOPU3HAKOB  JIEIMMOCTH, PA3JI0KEHHE HA  MHOXUTEIU
HATypaJIbHbIX YHUCEII.

PeasbHbie  3aBuCMMOCTH, B TOM 4HCJIe TpsiMags MW oOpaTHas
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PONOPIMOHATIBHOCTH.
AnreOpandecKkre BbIpaKCHHUS.

[lepemeHHbIE, UNCIOBOE 3HAYEHHE BBIPAXKEHHUS C MEpEeMEHHOM. JlomycTumeble
3HaYeHUs IepeMeHHbIX. [IpeacTaBnenre 3aBUCUMOCTY MEX/ly BEITMUMHAMU B BUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeodpazoBanue OyKBEeHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO paBHBIC BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUs CyMM H
IIPOU3BEJCHUH, IPAaBUJIa PACKPBITHS CKOOOK U MTPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBolicTBa CTEIIEHU C HaTypaJIbHbIM ITOKa3aTCJICM.

OI[HO‘IJIGHI)I 1 MHOrouwieHbsl. CTeneHb MHOTOYJICHA. CJ'IO)KCHI/IG, BbIYUMTAaHHC,
YMHOKCHHUC MHOT'O4YJICHOB. (DOpMYJ'IBI COKPAIICHHOI'O YMHOKCHHA: KBaApaT CYMMBI
H KBaJpatT pasHOCTH. (DOpMYJIa Pa3HOCTH KBaApPaTOB. PaznoxxeHre MHOTO4JI€HOB Ha
MHOXHTCIIN.

YpaBHEHUS 1 HEPABEHCTBA.

VYpaBHEeHUE, KOpEHb YpaBHEHHUs, MpaBHJIa NPeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCHWJIBHOCTh YPABHEHUM.

JIuHeHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YMCJIO KOPHEW JIMHEUHOTO
YpaBHEHMUS, pEUICHUE JINHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHUI IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € IOMOILBIO YPaBHEHUM.

JIuneitHOe ypaBHEHUE C JBYMs MEPEMEHHBIMU U ero rpaguk. Cucrtema ABYX
JMHEWHBIX YPAaBHEHHU C ABYMs IEPEMEHHBIMU. PelleHue cucrem ypaBHEHHU
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHECHUM.

OyHKINH.

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

TpsiMoyronbHas cuctema koopauHat, ocu OX u OY . AGcumcca n opaunara
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peasibHbIX 3aBUcUMOCTel. [lonstre pynkuuu. I'papuk pyHKIMU.
CBoiictBa byHkimii. Jiuneiinas Gpyukuus, ee rpaduk. Ipaduk gpyrxupn Y = | X|
. 'padpriueckoe penieHne JIMHEUHBIX YPAaBHEHUN U CUCTEM JIMHEHMHBIX YPABHEHUM.

29



Conepsxanue 00y4deHus B 8 Kjacce.
Ywucna v BBIYUCIICHUS.

KBampatueiit kopeHb u3 uyucia. [loHstue 00 wuUppalMOHAIIBHOM 4YHCIIEC.
Jecatruanblie TPUOIKEHUST UPPAIMOHAIBHBIX uKcen. CBoMCTBa apu(METHIECKUX
KBaIPAaTHBIX KOPHEH W WX MPUMEHEHHE K MTPEOoOPa30BAHUIO YHCIIOBBIX BBIPAKECHUN
Y BBIYUCJICHUSAM. JIeHCTBUTEIbHBIC YUCIIA.

CremeHb ¢ 1eTBIM TTOKa3aTeIeM U ee cBoiicTBa. CTaHmapTHAs 3aMUCh YHCIA.
AnrebpanyecKue BhIpaKCHUS.
KBanpaTHbIii Tpex4iieH, pa3IoKeHUue KBaJPATHOTO TPEXWIeHa HA MHOKUTEIIH.

AnreOpandeckas JpoOb. OCHOBHOE CBOWCTBO anreOpamveckoil Apoow.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PanonanbHbIe BRIpAKEHUS U UX MIPeoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBA.

KBanpaTHoe ypaBHeHue, popmyiia KOpHEN KBaapaTHOTO ypaBHEeHUS. Teopema
Buera. Pemenue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W KBaJPaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['paduueckas uHTEpIIpeTaIsl YpaBHEHUN C ABYMS IMIEPEMEHHBIMU M CHUCTEM
JVMHEVMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUU C IByMs IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

OyHKINH.

[Tonsitne pynkmu. O61aCTh ONPEACICHUS] © MHOYKECTBO 3HaUCHUH (DYHKIIHH.
CriocoOsbI 3amanus QyHKITHIA.

I'padux Pynknuu. UYrenue cBoilcTB (pyHkMM mo ee rpaduky. ITpumepst
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.
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CDYHKHI/H/I OITMCBIBAKOIIIUEC HpﬂMYIO nu 2 06 dTH §0 HpOH IMUOHAJIbHBIC
3aBUCUMOCTHU, HUX Fpa(bI/IKI/I. CDYHKHI/H/I y y y

['padmueckoe pernieHne ypaBHEHUH U CUCTEM YPABHCHHM.
Conepxanue o0yueHus B 9 kiacce.
Yucna v BEIYUCICHUS.

ParnmonanpHbie YMClIa, MppallMOHAJIBHBIC YHCIIa, KOHEYHBIE M OCCKOHEUYHBIE
JEeCATUYHBIC ApoOr. MHOXKECTBO ACHCTBUTEIBHBIX YNCET, JCHCTBUTEIBHBIC YHCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEeHHME JEHUCTBUTEIBHBIX YHCEN, apU(PMETHUECKHE JEHUCTBHUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB OKPYXAIOWIET0 MHUpPa, JUIUTEIBHOCTh IMPOIIECCOB B
OKPY’KaIOIIEM MHUPE.

HpI/I6HI/I}KeHHO€ 3HAa4YCHUC BCIIMYMHBI, TOYHOCTDH HpI/I6JII/I)KCHI/IH. OprrﬂeHHe
YUCCII. HpI/IKI/II[Ka M OLICHKA pC3yJIbTaTOB BBIUMCJICHHUH.

YpaBHEHUS 1 HEPABEHCTBA.
JInneliHOE ypaBHEHME. Pemenne ypaBHEHHN M, CBOASAIINXCS K IMHEMHBIM.

KBanparHoe ypaBHeHue. PelieHue ypaBHEHUHM, CBOIAIIMXCS K KBAJAPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHnst ypaBHEHUM TPETbEN U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenne apoOGHO-panMmoHaNIbHBIX YpaBHEHMI. PellleHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHuEe ¢ IByMs NEpeMEHHBbIMH M €ro rpaduk. Pemienue cucrem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe - BTOpod cremneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMM.

Pemenre TekCTOBBIX 3a7a4 anreOpanvdecKuM CIocoOoM.
HucoBble HEPABEHCTBA U UX CBOWCTBA.
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Pemienne nMHEHHBIX HEPABEHCTB C OJHOM IIepeMEHHOU. Pemenue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBanpaTHele HeEpaBeHCTBA.
I'papmueckas uHTEpIpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

OyHKIMUH.
KBanpatnunas ¢yHkuus, ee rpaguk u cpoiictBa. [lapabGosa, KoOpAHHATHI
BEPILKHBI MTapaboibl, OCh CAMMETPUHU MapadOoJIbL.
i =k =k b _ K JX
I'padpuxu dpynximii: Y = KXy =KX + Dy = oy y =X,y =X,
Y = |X|, u ux coiicrsa.
YucnoBbie OCIEI0BATEIBHOCTH U IPOTPECCHUH.

IlonsTHe YHCIOBOM NOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIEN0BATEIBHOCTH
pPEKYpPpPEHTHOH (popMynon U (HopMyJI0il n-ro wieHa.

Apudmernueckas u reomerpuueckas mporpeccur. dopmynbl n-ro uieHa
apuPpMETUIECKON 1 T€OMETPUUECKON MPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N3o0paxkeHne uineHOB apu(pMETUYECKOH U TEOMETPUUYECKON MPOrpeccHii
TOYKaMHU Ha KOOPAWHATHOM ITIOCKOCTH. JIMHEMHBIN M AKCIIOHEHUUAIBHBINA POCT.
CItoHBIE NPOLIEHTBHI.

[IpeameTHBIE pe3ynbTaThl OCBOEHUS POrpaMMbl yueOHOTO Kypca "Anredpa'.

146.5.5.1. [IpeameTHbIEC pe3yabTaThl OCBOEHUS MPOTPaMMBbI y4EOHOTO Kypca K
KOHITy oOy4deHust B 7 KJacce.

Yucia v BEIYUCIIEHUS.

BBIHOHHHTI), coucTasd YCTHBIC MW IIMCBMCHHBIC IIPHUCMEI, apI/I(I)MeTI/I‘-IeCKI/IC
):[CﬁCTBHH C pallMOHAJIbHBIMH Y CJIaMU.

HaxoauTe 3HaueHUs] YHUCIOBBIX BBIPAXKEHUM, MPUMEHSITH pPa3zHOOOpa3HbIE
CriocoObl M MPUEMBbI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAKEHUM, COACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoauTs OT OmHOIM (OPMBI 3aIUCH YHCENl K Apyrou (mpeoOpa3oBHIBATH
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JECATUIHYIO TPOOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B 0€CKOHEYHYIO JACCATUYHYIO IPOOH).

CpaBHMBATh M YIIOPSIIOYMBATH PAIMOHAIBHBIC YHCIIA.
OKpyTasTh YKCIa.

BpINOMHATE NPUKUAKY U OLEHKY PE3YyJIbTaTa BBIYMCICHUN, OLICHKY 3HAYCHUN
YUCJIOBBIX BBIPAKCHHWU. BBINOIHATE AEUCTBHS CO CTENEHSAMH C HATYpaJIbHBIMU
IIOKa3aTeIIAMU.

HpI/IMeHﬂTB IIPpU3HAKKU ACIMMOCTH, PA3JIOKCHHUC HaA MHOKUTCIIN HATYypPaJIbHbIX
YUCCII.

Pemate npakTUKO-OPUEHTUPOBAHHBIE 33JaY, CBSI3@HHBIE C OTHOLICHUEM
BEJIMYMH, MPONOPILHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3aJad C y4eTOM OTPAHMYCHH, CBSI3aHHBIX CO CBOWMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnreOpanyeckue BhIPAKEHHUS.

Hcnonb3oBath anredpanveckyro TEPMUHOJIOTHIO U CUMBOJIUKY, TPUMEHATH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHHs OyKBEHHBIX BBIPAXKCHUW TPU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BoinonHsaTh peoOpa3zoBaHus 1IEJI0I0 BhIPAKEHUSI B MHOTOWIEH MPUBEICHUEM
MOJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BpIMONMHATE YMHOKEHME OJHOWIEHA HAa MHOTOYIEH M MHOIOYJIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEINW C TOMOILBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKHUTEJIS, TPYIIITUPOBKU CIaraeMbIX, IPUMEHEHUS
(bopMyIT COKpAIIEHHOTO YMHOKEHHUS.

[TpumensaTs mpeoOdpa3zoBaHuss MHOTOUJICHOB JIJISl PEIICHUS PAa3IMYHBIX 337249 U3
MAaTEMATHKH, CMEKHBIX MPEJIMETOB, U3 PEATbHON MPAKTUKH.

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

Pemate nuHelHbIE ypaBHEHUS C OJHOW MEPEeMEHHOW, MPUMEHAs MpaBUIIa
nepexoa OT UCXOJIHOTO YPAaBHEHMsI K paBHOCWIBHOMY eMy. [IpoBepsiTh, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHUSI.

[IpumeHsATh TpaduuecKkre METOAbl P PEIICHUH JTUHENHBIX YPABHEHUN U UX
CUCTEM.

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

CtpouTh B KOOPJIMHATHOM TJIOCKOCTU TpauK JMHEHHOTO YpaBHEHUS C ABYMS
NePEeMEHHBIMHU, MOJIB3YSCh TPa(QUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemarb cuctemsl IByX JTMHEWHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBisaTe W pemaTh JHMHEMHOE YPABHEHWE WM CUCTEMY JIMHEWHBIX
YPaBHEHMM MO YCIOBHIO 3a7a4H, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJYYECHHBIN pE3yJIbTaT.

DyHKIUH.

N300pakaTh Ha KOOPAUHATHON MPSIMOU TOYKU, COOTBETCTBYIONIUE 3aJaHHBIM
KOOpJIMHATaM, JTy4YH, OTPE3KH, MHTEPBAJIbI, 3aMICHIBATH YUCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

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

crpouts rpaduky tHHeiHbIX GyHKmiA. CtponTs rpaduk byrkmmn Y = | X].

OnuceiBaTh € MOMOIIbIO (QYHKIMI M3BECTHBIE 3aBUCUMOCTH  MEXAY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00beM PabOTHI.

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

[Tonumats Tpaduyueckuii cmocod MpejcTaBiICHUS W aHAM3a WHPOPMAIINH,
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 IPEACTABICHUS O MHOXECTBE JIEHCTBUTEIIBHBIX
YKCeNl ISl CPAaBHEHUS, OKPYIJIEHHUs U BBIYUCIICHUHN, U300paKkaTh 1€HCTBUTEIbHbBIE
YHCJla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpumeHATh mMOHATHE apU(METHUECKOTO KBAAPATHOTO KOPHS, HAXOIWUTh
KBaJpaTHbIE KOPHHU, UCIOJIb3YSl MPU HEOOXOJMMOCTH KaJbKYJSITOP, BBITOIHSTH
npeoOpa3oBaHus BBIPAKCHUM, COJCPKAIMIUX KBAAPATHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEW.

Hcrionp30BaTh 3amucy OOJBIINX M MajbIX YUCENI C MOMOIIBIO JIECITHYHBIX
npobeit u creneneit uucia 10.

AnreOpanyeckue BhIPAKEHHUS.

[IpuMeHATh TOHSATHE CTENEHW C LEJbIM [0Ka3aTeleM, BBIOJIHSTh
IpeoOpa30BaHNUs BBIPAKEHUI, CONEPIKAIUX CTENEHH C LEIBIM IIOKa3aTEIIEM.

BBINONHATE TOXKIECTBEHHBIE MPE0OPa30BaHUs PAIIMOHAIBHBIX BBIPAKEHUN HA
OCHOBE MPaBUJI IEUCTBUN HaJl MHOTOYJICHAMH U aare0panyecKuMu ApoOsSIMU.

PaCKJ'IaI[BIBaTB KBaI[paTHLIﬁ TPCXYWICH HA MHOKUTCIIH.

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

YpaBHEHUS 1 HEPABEHCTBA.

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

[IpoBoaNuTE MPOCTEUIINE MCCIENOBAHNUS YPABHEHUM U CUCTEM YPABHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATh, 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 COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M MOJTYyYEHHBIN pe3ysbTarT.
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[TprMeHsITh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHU S, OLICHKH, PEIlaTh
JIMHENHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUECKYIO
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIWY.

[lonnmath ¥ UCHONIB30BaTh (HYHKIMOHAIBHBIE TMOHATUS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAYCHMSI), ONMPECIATh 3HAaUeHHE (YHKIUU MO 3HAYCHHUIO
apryMeHTa, OIpeIeIIsITh CBOMCTBA (QYHKIUH 110 €€ TPaQHUKYy.

Crtpouts rpaduKu AMeMEHTApHBIX PYHKINUN BUA:

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

YUCI0BOM (DYHKIIMU 10 €€ Tpaduky.

[IpeameTHbIE pe3yNbTaThl OCBOCHHS MPOTpaMMbI Yy4eOHOTO Kypca K KOHILY
oOydenus B 9 kiacce.

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

BreimonaaTs apI/I(I)MeTI/I‘-IeCKI/Ie I[GﬁCTBHSI C pallMOHAJIbBHBIMHU YHUCIIaMHU, COUCTaA
YCTHBIC W IMHCBbMCHHBIC ITPHUCMBbI, BLIIIOJIHATL BBIYHUCICHHA C HPPAlMOHAIIBHBIMU
quCJIaMHU.

Haxonuts 3HaueHMs CTENIEHEN C LIEJIBIMU MMOKA3ATEISIMU U KOPHEW, BBIYUCIISITh
3HAYCHUS YMCIIOBBIX BBIPAKECHUM.

OKpyriarh AEHUCTBUTENIBHBIE YHCJIA, BBIMOJHATH MPUKUIKY PpPeE3yJbTaTa
BBIYMCJICHUH, OLICHKY YUCJIOBBIX BBIPAKEHUM.

YpaBHEHUS 1 HEPABEHCTBA.

Pelate nuHeHbIEC U KBaJIpaTHbIE YPAaBHEHUS, YPaBHEHHUS, CBOASIIMECS K HUM,
npocTerime ApoOHO-palMOHANIbHBIE YPABHEHHUS.

Pemarts cucremsl ABYX JIMHEHMHBIX ypaBHeHI/Iﬁ C JIByMsI TICPCMCHHBIMU U
CHUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPABHCHHUC HC ABJIACTCA JIMHEHUHBIM.

Pemate TekcTOBBIE 3amauM  anreOpandecKUM CIOcOOOM € TTOMOIIBIO
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COCTaBJICHUA YPABHCHUS NUJIM CUCTCMBI JIBYX ypaBHeHI/Iﬁ C ABYM: IICPECMCHHBIMMU.

[TpoBoauTh TpOCTEHIIINE UCCIIETOBAHNS YPAaBHEHUH W CHCTEM YpaBHCHHIA, B
TOM YHCIIe C TPUMEHEHNEM TpadUUecKuX MpeCTaBlIeHUH (yCTaHaBINBaTh, UMEET
J¥ ypaBHEHWE WM CUCTEMa ypaBHEHUH PEIICHHS, €CIIU MMEET, TO CKOJIbKO, U
npouee).

PewaTte nMHEHBIE HEpPAaBEHCTBA, KBAJApPATHBIE HEPABEHCTBA, H300pa)KkaThb
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSIMOM, 3aIIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

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

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 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
(GyHKUIHM.

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

Pacnio3naBaths kBajmpaTHuHyt0 (QYHKIHIO MO GOpMysie, MPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GUZUKHU, TEOMETPHH.

YucioBbIe MOCICI0BATSIILHOCTH U IMpOrpeCCrn.

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 IIOCJICAOBATCIIPHOCTH TOYKAaMM Ha KOOpI[HH&THOfI
IIJTTIOCKOCTH.

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

3.4.3 Pabdoyas nporpamMma y4ye0Horo kypca '"I'eomerpusi’ 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
OTHOLIEHMA U B3aMMHOE pACIOJIOXKEHHUE, OINUPAETCS Ha JIOTUYECKYIO,
JI0Ka3aTeNbHYI0 JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETpPHH Ha YPOBHE OCHOBHOTO
oOmero o0pa3oBaHMsl 3aKJIIOYAETCA B TOM, YTO OOYYaIOIIUKUCA YYUTCS MPOBOAUTH
JI0Ka3aTeNbHbBIE PACCYKICHUSA, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHS, JOKAa3bIBATh
UCTUHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, NPOBOJIUTH
paccyxaeHus "OT MNPOTUBHOrO", OTIMYAaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

"

Llenpro M3ydeHUs TEOMETPUH SBJSIETCS] HCIOIB30BAaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUH KaK MATEMaTHIECKUX, TaK U MPAKTUYECKUX 33]1a4, BCTPEUAIOLINXCS B
peanbHOM  kM3HU.  OOyyaromMiicss  JOJKEH  HAyYUThCS  ONpPEAeIsTb
T€OMETPUUYECKYI0 (UTYpPY, ONMHUCHIBATH CJIOBAMH YEPTEXX WIM PHCYHOK, HaWTH
IIONIa/lb  3€MEJBHOI0  ydacTKa,  paccyuTarb  HEOOXOJUMYI  JUIMHY
OTITOBOJIOKOHHOTO Kabess uiu Tpedyembie pa3Mephl rapaxka ajisi apromoousis. [pu
pellleHnu 3ajad MPaKTHYECKOro XapakTrepa OOy4aroUUiicsi YYHUTCS CTPOUTH
MaTeMaTUYeCKUe MOJENM  PEANbHBIX JKU3HEHHBIX CHUTyaluid, MPOBOJIUTH
BBIUMCJICHHSI M OIICHUBATh MTOJIYICHHBIN pe3yNbTar.

BaxkHo moguepkuBaTh CBSI3M F€OMETPUU C APYTUMU YUECOHBIMU MPEAMETAMU,
MOTHBHUPOBATh UCIOJIL30BaTh OMpPEACICHUS TeOMETPUUYECKUX (UTYp U TIOHSTHUH,
JIEMOHCTPUPOBATh MPUMEHEHHUE TMOTYYECHHBIX YMEHHA B (DU3UKE M TEXHUKE. DTU
CBs3M Hambosee sipko BHUIHBI B Temax '"Bektopsl", "Tpuronomerpuueckue
cootHomenus", "Meton koopaunat" u "Teopema [udaropa”.

VYuebnnii kypc "I'eomerpus" BKIIOYAET CIEAYIONINE OCHOBHBIC pa3Jeibl
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conepkanusi: "T'eomerpuueckue Qurypel u ux cBoiictBa", "H3mepenue
reoMeTpuueckux BeanuuH", "JlekapToBbl KOOPAMHATHI HA TIOCKOCTU", "BekToph!",
" IBwxenus miockoctu", "IIpeodpazoBanus mogoodus".

OO0miee YUCIO YacoB, PEKOMEHIOBAHHBIX I H3YYCHHUS Y4eOHOTo Kypca
"T'eometpus”, - 204 gaca: B 7 kitacce - 68 gacoB (2 yaca B HeJlen0), 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 HAYaJBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro
oOmiero oOpa3oBaHUs OpPTaHU3ANMIMH, OCYIICCTBISIONIMMH 00pa30BaTEIbHYIO
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., byry3zos B.®., Kangomies
C.b. u npyrue, AkunonepHoe oomiectBo «M3narenbctBo «IIpocBenienuey;

DneKkTpoHHBIE 00pa30BaTENIbHBIE PECYPCHI, JAOMYIICHHBIE K HCIOJIB30BAHUIO TIPU
peanu3ald HUMEIOIIMX TOCYJApCTBEHHYIO aKKPEAUTAlUI0 00pa30BaTeIbHBIX
OporpaMM HayajbHOTO OOIIEro, OCHOBHOIO OOWIETro, CpEeaHero OOIIETo
oOpazoBanus npukazom Munnpocsemienus 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 I'eomerpus, 9 xmacc, ®I'AOY IO «Axkamemuss MUHIIPOCBEIICHUS
Poccuny;

Conep:xanue o0yueHusi B 7 Kjacce.

HauanbHble noHaTus reomerpun. Touka, npsimMasi, OTpE30K, Jdyd. Yroia. Buusl
yrioB. BeprukanbHble M CcMexHbIE yIuIbl. buccexkrpuca yria. Jlomanas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

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.

PaBHOOeApeHHBII W PaBHOCTOPOHHMHN  TpeyrojbHMKUH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa 1 IpU3HAKU paBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

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

[IpssMoyronbHBIA ~ TpeyroibHUK. CBOMCTBO MEAMAHBl MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEACHHON K THHOTEeHY3€. [[pru3Haku paBeHCTBa NPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O IJTUHE
JOMaHOW, TeopemMa O OoJbpmeM yrie W OOJbIIed CTOPOHE TPEYroJbHUKA.
[lepieHauKyIAp ¥ HAKIOHHAS.

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

OKpyXHOCTb U Kpyr, XopAaa M JAuameTp, HuX CcBoilcTBa. B3anmHoe
pacIoNoKEHUE OKPYKHOCTU M IpsMoi. KacaTtenbHas U ceKylias K OKpY>KHOCTH.
OKpyXHOCTb, BIHCaHHas B yroj. BrnucaHHas W oOmnucaHHas OKPY>XHOCTH
TPEYroJIbHUKA.

Conepxanue o0yueHus B 8 Kiacce.

UYetpipexyronpauku. [lapamnenorpaMm, €ro npu3Haku U CBOMCTBA. YacTHbIE
cllydad TNapajuiesorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKash Tpameuusi, €€ CBOWCTBA U TMPHU3HAKHU.
[IpssmoyronpHas Tparenus.

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

CpenHue TUHUM TPEYToJIbHUKA U Tparnenuu. [{[eHTp Macc TpeyrojibHUKaA.
[Tomobue TpeyronbHUKOB, Kod(pduuueHt mnomodusa. I[lpusHaku mnomoous
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TpeyrojabHUKOB. [IpumeHeHue mogoous Mpu pelieHnH MPaKTHIECKUX 3a/ad.

CpoiicTBa TwIOmaneii reomeTpudeckux Guryp. Dopmynsl i IIOMIAAA
TpPEYroJibHUKa, MapajuienorpamMma, pomOa u Tpanenuu. OTHOIIEHHE IUIONIAIeH
oA0OHBIX GUTYP.

Bpruucnenne miomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOU
Oymare.

Teopema Iludaropa. IIpumenenne teopemsl Iludaropa npu permenun
PaKTUYECKUX 3a]a4.

CuHycC, KOCHMHYC, TaHT€HC OCTPOro yrja MpSIMOYTOJIBHOTO TPEYroibHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpUTOHOMETpUUECKHE (DYHKIIUU
yrioB B 30°, 45° u 60°.

BrniucanHble U LIEHTpaNIbHBIE YTJIbI, YTOJI MEXAY KacaTeIbHON U XOPJIOH. YTIIbI
MEXJy XOpJaMU M CEKylIIMMU. BriMcaHHBbIE W OMHCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxkeHue AByX OkpykHoctei. Kacanuwe okpyxkHoctei. OOmue
KacaTeIbHbIE K IBYM OKPYKHOCTSIM.

Conepsxanme oOyueHus B 9 kiacce.

Cunyc, kocunyc, Tanrenc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. POPMYJIIbI IPUBEICHUS.

Pewenue tpeyronbHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. Perienue
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

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

Bektop, nnuHa  (MOAyNb)  BEKTOpa,  COHANpaBICHHbIE  BEKTOPBI,
IIPOTHUBOIIOJIOXKHO HAINPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BEKTOpaMu. Pa3noxkeHWe BeKTopa 10 JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopaunaTsel BekTopa. CKallipHOE TpPOU3BENIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTU. Y PaBHEHHUS NIPSAMOMN U OKPYKHOCTHU B
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KOOpJIMHATaxX, NEPECEUCHUE OKPYKHOCTEH M NpsMBIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J{TuHA Okpyx)HOCTH. ['pamycHas u paauanHas
Mepa yIJia, BBIYMCIICHHE IJUH AYr OKpyxHocTed. I[lmomane kpyra, cekropa,
CErMEHTA.

JIBMOKEHUST TUIOCKOCTH W BHYTPEHHUE CHUMMETPUH (GUTYp (dJIeMEHTapHbBIC
npezactasienust). [lapannensubiii nepenoc. [loBopor.

[IpenMeTHble  pe3ynbTaThl  OCBOCHHMS MpOrpaMMbl  Yy4eOHOTO  Kypca
"T'eomeTpus".

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

Pacnio3naBaTh U3y4eHHBIE TEOMETPUUECKUE QUTYPBI, ONIPEACIATH UX B3AUMHOE
PacCIOJIOKEHUE, U300paxaTh reOMEeTpUYECKue (PUTYphI, BHITIOJHATHh YEPTEKU IO
YCIOBHIO 3a7aun. VI3MepsTh TMHENHBIEC U YIIIOBBIE BEIMYMHBI. Pemars 3amaun Ha
BBIYHCJICHUE JIJTMH OTPE3KOB U BEJIMYUH YTJIOB.

HpOBOI[I/ITI) FPY6YIO OLCHKY JIMHEUHBIX M YIJIOBBIX BCJIMYHH IIPEAMCTOB 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 paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEILIEHUH 3a]1ay.

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

[Tonmp30BaThCs TMpPU3HAKAMM PABEHCTBA MPSIMOYIOJIBHBIX TPEYrOJIBHUKOB,
CBOWMCTBOM MEJHUAHBI, MPOBEACHHOU K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F'€OMETPUYECKUX 3a/1a4.

OnpenensTs napaienbHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOpPbIE 00Opa3yer
¢ HUMU cekymas. OnpeaensaTe NapauieJbHOCTh MPSAMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.
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Pemate 3amaun Ha KIeT4aToi Oymare.

[TpoBOAMTH BEIYMCIICHUS U HAXOAUTh YHCIIOBBIC U OYKBEHHBIEC 3HAUEHUS YTJIOB
B T€OMETPUUYECKUX 33/ayax C UCIOJb30BAHUEM CYMMBI YIJIOB TPEyTOJbHUKOB U
MHOTOYI'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPU IE€PECEUYECHUU JABYX
napajuiebHbIX NPSIMBIX CeKyllei. Pemars nmpakTuyeckue 3a1a4yd Ha HAXOKICHUE
YTJIOB.

Brnaners moHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMEThb ONPEACISTH
OHMCCEKTPHUCY yIJIa U CEPEIUHHBIN NEPIEHIUKYIISP K OTPE3KY KaK T€OMETPUUECKUE
MeCTa TOYEK.

DopMyIHpOBATh OMNpPEACIICHUS OKPYXHOCTH W Kpyra, XOpAbl U JHaMeTpa
OKPY’>KHOCTH, TI0JIb30BAThCSl UX CBOMCTBAMHU. Y METh IIPUMEHSThH 3TU CBOMCTBA MIPU
pELIeHUH 3a1a4.

Brnaners moHATHEM ONMCAaHHOW OKOJIO TPEYIOJIbBHUKA OKPYKHOCTH, YMETh
HaxoauTh ee LeHTp. [lonb3oBaThcs pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTOJbHHUKA IIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIVHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

BJ'IaIIGTB MOHSITHEM KacaTeJIbHOM K OKPYKHOCTH, ITOJIb30BATLCA TGOpeMOﬁ 0
MNCPICHINKYIIAPHOCTH KacaTeJbHOM U paanyca, IIpOBCACHHOI'O K TOYKC KaCaHH .

[Tonp30BaThCA MPOCTEUIIMMHM F€OMETPUUECKUMU 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 YCTBIPCXYI'OJIBHUKOB, HX 3JICMCHTHI,
MOJIb30BaThCS X CBOMCTBAMHU IIpHu pCHICHNH I'COMCTPHUICCKHX 3a/1a4.

[IpuMeHsTH CBOWMCTBA TOYKHM NEpeceYeHUs MeAuaH TPEyrojbHHKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Brnanets noHsiTueM cpeiHEN JTMHUU TPEYTOJIbHUKA U TPANeluu, IPUMEHSITh UX
CBOWCTBA IIPU PEUIEHUHU reoMeTpudecKkux 3anad. [lons3oBaTecs Teopemont Daneca
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n TeopeMoﬁ O IIPOIOPHUOHAIBHBIX OTPC3KAX, IMPHUMCHATHL HX JId PCIICHUA
IMPAaKTHYCCKUX 3a1a4.

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

[Tonb3oBatbes Teopemoit [ludaropa s pemieHUsT TEOMETPUUYECKUX U
paKkTUYeCKuX 3aaa4. CTpOUTh MaTEMAaTUYECKYIO MOJIEb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOSITEIILHO ITPOBOJIMTH YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIMHBI.

Brnagere mNOHATHAMHM CHHYCAa, KOCHMHYCa M TaHI€HCa OCTpOToO yrjia
IPSIMOYTOJIBHOTO TpeyrojbHUKa. [101630BaThCcs 3TUMU MOHATUSAMU ISl PELLICHUS
IPAKTUYECKUX 3ajau.

BbruncnsaTe (pa3auuHbIME CIIOCOOaMH) IUIOLIAAb TPEYTOJbHUKA U ILIOLIAIH
MHOTOYTOJNBHBIX  (QUryp (MOdb3ysCh, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsATh MOy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnanerp NOHATHSMM BIHCAaHHOTO W ILEHTPAIBHOTO YIUIA, HCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaxX, YIJaxX MEXIy XOpJaMHU (CEKYIIHMMH) U YIJie MEXIY
KacaTeJIbHON U XOPAOU IPU PELICHUHU F€OMETPUUYECKUX 3a/1ay.

BJ'IaIIGTB IMOHATUEM OIIMCAHHOI'O YCTBIPCXYI'OJIbHHUKA, IIPUMCHATDH CBOMCTBA
OIIMCAHHOI'O YCTBIPCXYT'OJIbHUKA ITPHU PCIICHNHA 3a4a1.

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

[IpeameTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBbI Yy4eOHOTO Kypca K KOHILY
oOydenus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOUIBIO PA3JIMYHBIE AJIEMEHTHI MPSMOYTOJIbHOTO TpeyrojbHuka (''perieHue
IPSIMOYTOJIBHBIX TPEYTroiabHUKOB"). HaxoauTh (C MOMOIIBIO KadbKyISATOPA) JJIUHbI
Y YTJIbl JU1sl HETAOJUYHBIX 3HAYEHUH.

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

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 nousitusiMu npeodpazoBaHust 0100, COOTBETCTBEHHBIX 2JIEMEHTOB
noo0HbIX ¢uryp. [lonbp3oBaThest cBOMCTBaMU MOA00MST TMPOU3BOJIBHBIX (QUTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTHb YIJbl y MOA00HBIX ¢uryp. Ilpumensars
CBOMCTBa TOA00MSA B TMPAKTUYECKUX 3a7adyax. YMEThb MPHUBOJIUTH TMPUMEPHI
noTI0OHBIX (PUTYP B OKPY’KAIOIIEM MUDE.

[Tonp3oBaThCs TCOPCMAaMHU O IIPOU3BCIACHUHN OTPC3KOB XOpPA, O IIPOU3BCACHUN
OTPC3KOB CCKYIIUX, O KBaJAparTe KacaTeJIbHOM.

[Tonp30oBaThCs BCKTOpaMH, IIOHHMATh HX FCOMCTpI/ILIeCKI/Iﬁ )51 (1)H3H‘-ICCKHI>1
CMBICJI, NMPHUMCHATHL HX B PCHICHHM TI'COMCTPHYCCKHX U (1)PI3I/I‘-ICCKI/IX 3ajad.
HpI/IMeHHTB CKaJIIPHOC IIPOU3BCACHNUC BCKTOPOB I HAXOKACHWA TJIMH U YIJIOB.

ITonp30BaThCs MCTOAOM KOOpJAHHAT Ha INIOCKOCTH, IIPUMCHATH €0 B pCIICHUHN
TCOMCTPHUUCCKUX U ITPAKTHYCCKHX 3aaa4.

BJ'IaIIGTB IMOHATHAMHA IIPABHJIBHOI'O MHOI'OYI'OJbHHKA, MJIMHBI OKPY>KXHOCTH,
MJIMHBI AYTH OKPYKHOCTH U paHHaHHOﬁ MCpPBI yIJIa, YMCTb BBIYUCJIATH IIOIIAAb
Kpyra u €ro YacTeH. HpI/IMeHHTB IMOJIYYCHHBIC YMCHHU: B IIPAKTHYCCKHUX 3a/1adaXx.

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

[IpuMeHATHh TOJMyYCHHBIC 3HAHUS HA TPAKTHUKE - CTPOUTh MaTEMaTHYECKHE
MOJIEINHN JIJIS 3a/1a4 PeabHON JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TPUMEHEHHEM TOJ00Ms M 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'eomeTpus, 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 «Axkanemus
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 Padouasi nporpamMMa y4e0HOro Kypca '""BepoiTHOCTh M CTATHCTHKA"
B 7 - 9 kiaccax (majiee COOTBETCTBEHHO - NPOrpaMMa y4eOHOro Kypca
"BepoSITHOCTDH M CTATUCTUKA'', yUeOHBIH KYPC).

IlosicHUTEIbHASA 3aITUCKA.

B coBpemenHoM 1mdpoBOM MHUpPE BEpPOSTHOCTh M CTATHCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUECKUX MPUIIOKEHUMN, TaK U
X poJii B 00pa30BaHUM, HEOOXOIUMOM Ka)XJIOMy 4elloBeKy. Bospacraer umcio
npodeccuii, mpu oOBJIaJIEHUU KOTOPBIMU TpedyeTcs xoporias 6a3oBasi MOJTOTOBKA B
00J1aCTH BEPOSTHOCTH W CTAaTHCTHKH, TaKas MOATOTOBKA BaXKHA JIJIS MPOIOHKCHHS
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
WU M30BITKAa MHGPOPMAITUU HEOOXOIMMO B TOM YHCJIE XOpOIIo chOPMHUPOBAHHOE
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  COCTaBJSIOIIEH yMEHHE BOCHPUHUMATh M KPUTHYECKU
aHAJTM3UPOBATh MH(POPMAITUIO, TIPEACTABICHHYIO B PA3JIMYHBIX (pOpMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX IMPOLECCOB W 3aBUCHUMOCTEH,
MPOU3BOJIUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce€ ¢ OCHOBHBIMH MPHUHIIMIAMH cOopa, aHajau3a u
NpEJCTaBICHUS JaHHBIX W3 Pa3iIHuHbIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuodIaeT oO0yyaroumxcs K OOLIECTBEHHBIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKHM pPa3BHUBAET HABBIKM OpraHU3alM Iepedopa M IMojacYeTa 4ucia
BAapUAHTOB, B TOM YHUCJIE B IPUKIIAJHBIX 3a71a4ax. 3HAKOMCTBO C OCHOBAMH TEOpPUHU
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 METOJIaX €ro MCCleloBaHud, (popmMupyercs MOHUMaHUE POJIU
CTAaTUCTUKU KaK MCTOYHUKA COIMAIbHO 3HAUMMON MH(GOPMALIUU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B cooTBeTCTBUY € JTaHHBIMU IEJISIMU B CTPYKTYpPE MPOrpaMMBbl y4eOHOTO Kypca
"BeposATHOCT, W cTaTHCTHKA" OCHOBHOIO OOIIEro oOpa30BaHUs BbIIEIEHBI
CIEYIOIINE COMEPKATEIbHO-METOANYECKUE JUHUU: "l[IpencTaBieHre NaHHBIX U
onucarenpHas crtatuctuka', "BepositHocTh", "DJaeMEHTHI KOMOMHATOPHUKHU'",
"BBenenue B Teoputo rpadon".

Conepxanue nuaun "lIpeacTaBieHre NaHHBIX U OMUCATENIbHAs] CTATHCTHKA"
CIIY’KUT OCHOBOM 7151 POpMUPOBaHUS HABBIKOB pa0OTHI C MH(OpPMAIUEH: OT YTCHHUS
¥ MHTEpHpeTanuu uHpOopMaIuu, IpeIcTaBIeHHON B TaOIMIlaX, HA AHarpaMMmax H
rpadukax, 1o cOopa, MPEACTABICHUS W aHaIW3a JaHHBIX C HMCIOJIb30BaHUEM
CTAaTUCTHUYECKUX XapaKTEPUCTUK CPEIHUX W pacceuBaHus. Paboras ¢ JaHHBIMU,
oOydJaroryecss yd4aTcsi CUHMTBIBATb W HMHTEPIPETUPOBATH AHHBIC, BBIIBUTATH,
apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEHINNE THUIOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIOIIUMH H3MEHYMBOCTh, W OIIEHUBATh WX BIMSHHE Ha
paccMaTpUBaeMbIe BEJIMUUHBI U TIPOIECCHI.

NHTYUTHBHOE TIPEACTABICHHUE O CIYyYallHOM W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUHWM CTAHOBUTCS MOTHBHUPYIOLIEM OCHOBOM JUJIA
M3Yy4YECHUS TEOPUM BEPOSTHOCTEW. bosblioe 3HAUYEHHWE HUMEIOT MPAKTUYECKUE

3aJlaHHs, B YaCTHOCTH OIIBITBHI C KIIACCHYCCKHMMU BCPOATHOCTHBIMU MOJACIAMMU.
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[TonsiTie BEPOATHOCTH BBOJUTCA KaK Mepa MPaBIONOM00WS CIy4yaiHOTO
coObitusi. [lpm wu3ydyeHun y4yeOHOro Kypca oOOydarlIuecs 3HaKOMSTCA C
MPOCTENIIIMMU METOIAMH BBIYUCIIEHUS BEPOSITHOCTEN B CITyYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHM 3JIEMEHTAapHBIMU HMCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMHU,
MO3BOJIAIOIIMMHU CTaBUTh M pelIaTh Ooyiee CIOXKHBIE 3ahaud. B yueOHBIN Kypc
BXOJAT HAYAJIbHBIE MPEACTABICHUS O CIy4YaWHBIX BEIMYMHAX W WX YHCIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBIIIETCS 3HAKOMCTBO OOYYArOIIMXCS C
MHOKECTBaMU U OCHOBHBIMHU OIEpALlMsIMU HaJl MHOKECTBAMH, PAaCCMATPUBAIOTCS
OpUMEphl IPUMEHEHMSI I PELEHUs 3ajad, a TaKKe HCIOJIb30BAaHUS B JPYTHX
MaTEMaTHUECKUX Kypcax U yueOHBIX MpPEAMETaX.

B 7 - 9 xnaccax nu3ywaercs ydyeOHbIN Kypc "BeposATHOCTh M CTaTUCTHKA', B
y y1 yp % )

KOTOPBIN BXOZAT pa3aensl: "[IpeacraBieHne TaHHBIX U ONACATENIbHAS 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 Hefenio), B
8 kiacce - 34 gaca (1 gac B Heneno), B 9 kiacce - 34 yaca (1 gac B Heneo).

JUis peanuzald MPOrpaMMbl HCHOJB3YIOTCS YYEOHHKH, JOMYIICHHbIE K
MCIIONB30BAaHUIO TIPH pean3aliil UMEIOIIUX TOCYJApPCTBEHHYIO aKKPEIUTAIHIO
o0pa3oBaTeabHBIX MPOrpaMM HAYaJIbHOTO OOILIEro, OCHOBHOIO 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 yacTax; 1-oe uznanue / Boicoukuit 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
aKKpeIUTaIui0 00pa3oBaTeNbHBIX MPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
oOmiero, cpeaHero oOmiero oOpa3oBaHUs MPUKA30M  MUHIPOCBEIICHUS
oT 23.07.2025 Ne 551
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Marematuka. BepositHocTh U ctatuctuka. HTepakTuBHBIC 3a0aHus. 7 - 9
kiaccel OO0 «CkaeHr»

Conep:xkanue o0ydyeHusi B 7 Kiaacce.

[IpeacraBnenrie AaHHBIX B BUJIE TAOJMHII, AUarpamm, rpadukoB. 3anojiHeHUE
TA0NWIl, YTCHHE U TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpyToBbIX). UTeHHEe rpaduKoB peanbHBIX TpoiieccoB. M3pieuenne nadopmaiuu u3
JTUarpaMM W TaOJIHII, UCTIONh30BaHNUE U UHTEPIPETALNS JTaHHBIX.

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 MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B IPUPO/IC
U B oOniectBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenb BepmmHbl. Yucio pedbep U cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn n nukinsl. Iyt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMouibio rpagos.

Coneprxanue 00y4yeHus B 8 Kjacce.
[IpencraBnenre TaHHBIX B BUAE TaOIUI, TUarpamMm, rpad)uKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, MOJMHOXeCTBO. Ormnepanuu  HaJ
MHOXECTBaMU: 00beIMHEHUE, IepeceueHue, qonoHeHue. CBONWCTBA onepaluii Hajl
MHOXECTBAMHU:  MEPEMECTUTENIbHOE,  COYETATEIbHOE,  PaCHpPeeIUTENbHOE,
BKUIIOUeHUS. Vcmonb3oBaHue TpadUyecKOro MPEICTAaBICHUS MHOXECTB IS
OMMCaHUS peaJbHbIX MPOLIECCOB U SIBJIICHUM, P PELUICHUHU 3a/a4.

N3mepenue paccenBaHusi JaHHBIX. JlUCliepcuss M CTAaHAAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA00OPOB. JlmarpamMma pacceuBaHus.

DneMeHTapHble COOBITUSI  ciaydailHOro ombiTa. CiydaiiHble  COOBITHS.
BepositHocTr  coObITHii. OnNBITBI ¢ PaBHOBO3MOXKHBIMH  DJICMCHTAPHBIMHU
coObITrsaMu. CaydaliHblii BBIOOp. CBSI3b MEXKIY MaJOBEPOSTHBIMHU M MPAKTHUCCKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.
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HepeBo. CBoiicTBa 1€pEBbEB: €ANHCTBEHHOCTD IIyTH, CYILIECTBOBAHUE BUCSIYEH
BEPILMHBI, CBSA3b MEX/1y YUCJIOM BEPUIMH U yucioM pedep. [IpaBuino yMHOXKEHHUS.
Pemenue 3aa4 ¢ momouisio rpagos.

[IpotuBononoxHele coObiTus. [uarpamma Oiiepa. OObenuHEHUE WU
nepeceyeHne  coObiThil. HecoBMecTHbie  coObiTus. DopMyna  CIOXKEHUS
BEPOSATHOCTEU. YCIJIOBHAs BEpOATHOCTh. IIpaBmio ymHOxeHus. HeszaBucnumbie
coObrtus. IlpencraBnenue skcrepuMeHTa B BUIe JAepeBa. Pemienune 3amad Ha
HaXOXKJEHUE BEPOSTHOCTEH C NOMOIIBIO JI€peBa CIYyYaHHOTO HKCIIEPUMEHTA,
auarpamm ODunepa.

Conepxanue o0yueHus B 9 kiacce.

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

[TepectanoBku u (axropuan. Coueranust U 4yuciao coyeTaHu. TpeyroabHUK
[Tackains. Pemenre 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckas BeposiTHOCTh. CiydallHbIN BBIOOp TOYKM U3 (PUTYpHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

Wcnertanue. Ycenex n Heynada. Cepus ucpITanuil 10 nepsoro ycrexa. Cepus
ucnbeiTanuii bepHyiu. BeposaTHocTu coObITHII B cepun UcTibITaHUN bepHyim.

CiyuaiiHass BeNMYHMHA W pACOpPEACIICHHUE BEpPOATHOCTEHW. MaremaThueckoe
oxumanue u gucnepcusi. [lpumepbl MaTeMaTHYECKOrOo  OXHUAAHUS KAk
TEOPETUYECKOTO0 CPETHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaThuueckoe OXUJaHUE W
JCIIEPCHUSI CITyYaitHOM BEJIMUMHBI "'YMCIIO0 YCIIEXOB B CEpUHU UCTIbITaHN bepHymm".

[Tonsatue o 3akoHe OoNBIIMX Yuced. M3MepeHne BEpOSTHOCTEH ¢ MOMOIIBIO
qacToT. PoJib 1 3HaueHne 3aKOHA OONBIITNX YHCEI B MPUPOC U OOIISCTRE.

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

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

Yutate wuHGOpMANNIO, TPEACTABICHHYI0 B Ta0/IWIaXx, Ha JaUarpammax,
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MPEACTABIATh JaHHBIC B BUAE TaONHIl, CTPOUTH JUArpaMMBbI (CTOJIOMKOBBHIE
(cTonibyaThie) U KPYroBbI€) IO MAaCCHBaM 3HAUYCHUH.

OnuceiBaTh u HHTCPIPCTHUPOBATDH PCaJIBHBIC YHCJOBBIC JaHHBIC,
MMpCaACTAaBJICHHBIC B TaGHI/IHaX, Ha JuarpaMmax, Fpa(i)I/IKaX.

Hcnonb3oBaTh 1y OMMCAHUS JIAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apuMeTHUECKoe, MeauaHa, HauOoyblliee W HaMMEHbIee 3HAYCHUS,
pa3mMax.

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

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS MPOrpamMMbl Y4eOHOTO Kypca K KOHILY
oOy4deHus B 8 Kiacce.

W3Bnekate W mnpeoOpa3oBbIBaTh MHGOPMAILMIO, TMPEACTABICHHYIO B BHJIE
Ta0NHLl, TUarpamm, rpauKoB, MPEACTABIATh JaHHbIE B BUJE TAOJHII, TUATPAMM,
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 U3MEPEHUIN U HAOIIOICHUM.

Haxonuth BepOSITHOCTH CIydyalHBIX COOBITUN B OMBITAX, 3Hask BEPOSITHOCTU
AIIEMEHTApHBIX COOBITUI, B TOM YHCIE€ B ONbITAX C PaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

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

OHepI/IpOBaTI) IMOHATHUAMU: MHOXKCCTBO, IIOAMHOZKCCTBO, BBIIIOJIHATD OIICPpAllN
HaJd MHOXCCTBaMU: 06T>GI[I/IHGHI/IG, MNEePeCCUYCHUC, MOOIIOJIHCHUC, IICPCUHUCIIATH
9JICMCHTBI MHOXKCCTB, IPUMCHSATD CBOMCTBA MHOECTB.

Hcnonb3oBath rpadguyeckoe MpeACcTaBICHUEe MHOXKECTB U CBSI3EH MEX Ty 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.

HM3Brnekats 1 npeoOpa3oBeIBaTH HHPOPMAITUIO, TIPEICTABICHHYIO B Pa3THYHBIX
WCTOYHHMKAX B BUJC TaONHUI, quarpamm, rpadukoB, IpeACTaBISATh JaHHBIC B BHIC
TabNIuUII, TUarpaMm, rpauKoB.

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

Hcnonp30oBaTh ONMCATEILHEIC XapaKTCPUCTUKU IJIs1 MACCHBOB YHCJIOBBIX
AaHHBIX, B TOM YHUCJIC CPCOAHUC 3HAYCHUA U MCPBI paCCCUBAHU.

HaXOI[I/ITB YacTOThl 3HAYCHUN U YaCTOThI CO6I>ITI/IH, B TOM YHCIIC IIOJIb3YACH
pe3yiibTaTaMu IIPOBCACHHBIX H3MCp€HI/Iﬁ u H&6JIIOI[€HHI>’I.

Haxonuth BEpOSTHOCTH CIy4alHBIX COOBITUHA B M3YYEHHBIX OMBITaX, B TOM
YHUCJIE B OMNbBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEpUAX
WCIIBITAHUN JI0 IEPBOTO YCIIEXA, B CEPUAX UCIBITAHUN bepHyIun.

NmeTp mpencraBiieHHE O CIIy4YalHOM BEJIMYMHE W O pPacHpeaccHUH
BEPOSITHOCTEN.

HNmeTp mnpeacTaBieHHE O 3aKOHE OOJBIIMX YHUCENI Kak O IMPOSBICHUU
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
POBEPSEMBbIX TPEOOBAHUN K pe3yJbTaTaM OCBOEHHUSI OCHOBHOW 0Opa30BaTEebHON
IporpaMMbl OCHOBHOTO 0OILEro OOpa30BaHHUA U 3JEMEHTOB COACpPXKaHUS 10
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

L1s 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
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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
COOTHOCUTh TOYKY Ha KOOPAMHATHOW (YHMCIIOBOM) MpAMON C
1.3 COOTBETCTBYIOIIUM €¥ YHCIIOM U M300pakaTh HATypaabHBIC YHCTIA
TOYKaMHU Ha KOOPJUHATHOU (YMCIIOBOM) NPSIMOIA
14 BeimonaaTh  apudMeTHUeCKue JASHCTBUS € HATypaJIbHBIMU
' YHCIIaMH, ¢ OOBIKHOBEHHBIMHU JPOOSMHU B MMPOCTEHUINNX CITyJasiX
1.5 BBITIOTHATE POBEPKY, MPUKUAKY pPe3yIbTaTa BEIYMCICHUN
1.6 OKpyrasTh HaTypaJbHbIE YHCIIA
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Pelmenune TeKCTOBBIX 3a71a4

2.1

Pemars TEKCTOBBIC 3aJa4uu apI/I(bMCTI/I‘IGCKI/IM CIIocoboM Hu ¢
IIOMOIIIBIO OPraHU30BaHHOI'O KOHCYHOI'O nepe6opa BCCX
BO3MOKHBIX BAPpHUAHTOB

2.2

Pematsp 3agaqdu, COACPKAIMMUC 3aBUCHUMOCTH, CBA3bIBAIOIINC
BCIIMYUHBI: CKOPOCTb, BpPCM:, pPACCTOAHHUC, ILCHA, KOJIUYCCTBO,
CTOUMOCTD

2.3

Hcnonp3oBaTh KpaTKHUC 3alluCu, CXCMBbI, Ta6J'II/IHLI, 0003HaYCHHUS
IIpu pCUHICHUHN 3a/1a4

2.4

ITonp30BaThCs OCHOBHBIMH CAMHUIaMU U3MCPCHUs: LICHBI, MACCHI,
PaCCTOAHUA, BPEMCHH, CKOPOCTH, BBIPpaXXaTb OJHHU 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 reoMeTpuAa

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 YIVIAMH: BEpILKHA
CTOPOHA; C MHOIOYIOJIbHUKAMHU: YIOJ, BEPIINHA, CTOPOHA,
JUaroHallb; ¢ OKPY>KHOCTBIO: PainycC, IUaMETp, LIEHTP

3.4

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

3.5

HaxoauTh IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C
MOMOIIIBIO JIMHEWKU, CTPOUTh OTPE3KHU 3aIaHHOM JJIUHBI, CTPOUTH
OKPYHOCTb 33JJaHHOTO pajuyca
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3.6

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

3.7

BbluucisaTe nmepuMeTp M IUIONIAJb KBajpaTa, MPSIMOYTOJIbHUKA,
buryp, coCTaBJIECHHBIX U3 MPSIMOYTOJIHHUKOB, B TOM 4YHucie (uUryp,
M300paKEHHBIX Ha KJIeT4aToi 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

HU3MCPCHUA ITapaJIICIICIIUIICAA, KY6a

3.10

HU3MCPCHHAM, I10JIB30BATHCA CAMHHUIIAMHA U3MCPCHUA o0beMa

3.11

BCJIMYHUH B IIPAKTHYCCKUX CUTYaALIHUAX

[TpoBepsiembie 1eMEHTHI coepxkanus (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

[To3unnonHas cucrema cuucienus. Pumckast Hymepauus. [ecstuyunas
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.
CBOHMCTBO HyJS TPH CIOKCHWH, CBOMCTBA HYJS W CIUHUIBI MPHU
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, pa3IoKeHUE Ha MHOXKUTENU. [IpocThie u
coctaBHble uncina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM

1.7

CreneHb ¢ HaTypaJbHBIM [MOKAa3aTeJIeM. 3alUCh YHUCIIA B BUAE CYMMBbI
pa3psAIHBIX CIAraeMbIX

1.8

YucnoBoe  BbIpakeHUE. BBIUKWCICHHME  3HAYEHUW  YMCIIOBBIX
BBIPAKCHUH, MOPSJO0K BBINOJHEHUS IEUMCTBUN. Vcnonb30Banue npu
BBIUHCIICHUAX TNEPEMECTUTEIIBHOTO M COYETATEIbHOIO CBOMCTB
(3aKOHOB) CIIOKEHUSI U YMHOXKCHUS, pacpPEIeIUTEILHOTO CBOMCTBA
YMHOKECHUSA

Hpobu

2.1

[IpencraBienre o ApoOM Kak CIOCOOE 3alliCH YacTH BEIIMYHHBI.
OObikHOBeHHBIE JpoOu. [lpaBuiibHBIE W HEMpPaBHIbHBIE JIPOOH.
CwmemanHas ApoOb, MPEACTAaBICHUE CMEIIaHHOW JpoOu B BHUE
HEMpaBWJIbHOM JpoOM M BBIIEJIEHHE LEJIOM YacTH uYuciaa U3
HemnpaBuiIbHOU poldu. N3o00pakenue npolOeil ToOUKaMy Ha YUCIOBOM
PSAMON

2.2

OcHoBHOe cBoicTBO Apodu. Cokpamenue apobeit. IlpuBenenue
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 4acTu

2.4

Hecatuunas 3anuch apooOei. [IpencrapieHue aecaTUUHONW 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(METUIECKIM CTIOCOOOM
Pemenue noruueckux 3anad. Pemienue 3amau mepebopoMm  Bcex
3.2  |BO3MOKHBIX BapuaHTOB. VcIIop30BaHNE TIPU PEIICHUH 3a71a9 TaOJIHII
U CXEM
Pemenue 3amaud, cojaep)amMx 3aBUCHUMOCTH, CBSI3bIBAIOIINE
BEJTMYMHBI: CKOPOCTh, BpEMS, pAaCCTOSHUE, IIEHY, KOJIHYECTBO,
3.3 |crommocTbh. EnmuHUIIBI H3MEpEeHHSI: MAaCChl, 00BEMa, IIEHBI, PACCTOSHUSA,
BpeMeHHU, CKOpocTH. CBS3b MEXKIY CAMHHUIIAMH WU3MEPCHUS Ka)XIou
BEITUIMHBI
3.4 |PemeHne OCHOBHBIX 3a71a4 Ha IpoOH
3.5 |IIpeacraBneHue TaHHBIX B BHJIE TAOJMII, CTOIOYATHIX JHATPAMM
4 Harnsinnast reometpust
Harmsimapie npenctaBiaeHus o (GUrypax Ha INIOCKOCTH: TOYKa, TIpsMast,
4.1 |oTpe3oK, Jyd4, yroJ, JIoMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT.
VYron. [psamoit, OCTpbIii, TYIION U pPa3BEPHYTHIN YIJIbI
JlnnHAa OTpe3Ka, METPpUUYECKHE CIWHMIBI JUTHHBL JITMHA 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
N3obpaxkenue ¢uryp, B TOM unciie Ha kietdyaror Oymare. [loctpoenue
44 KOH(Urypauuii u3 yactei npsiMoid, OKpy>KHOCTH Ha HEJTMHOBAHHOUN U

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

[Inomans OpsIMOYroJibHUKA U MHOTOYTOJIBHUKOB, COCTABJICHHBIX W3
PsIMOYTOJIBHUKOB, B TOM 4yHcCIie (Uryp, u300pakeHHbIX HA KJIETYaTON
Ooymare. EnquHuiibpl u3mepeHus mionain

4.6

HarnsigHele nOpenactaBieHHs O  MPOCTPAHCTBEHHBIX — (urypax:
IIPSIMOYTOJIBHBIN napaJuIeeuIen, KyoO, MHOTOI'PaHHHKH.
N300paxeHne MNpOCTEUIINX MHOTOTpaHHUKOB. PasBepTku kyba u
napaymenenunena. Cozganue Mojelield MHOTOTpaHHUKOB (K3 Oymaru,
IPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPUAIIOB)

4.7

O0beM mOpSIMOYTOJIBHOTO — MHapajuienenunena, Kyoa. Enunuib
u3MepeHus oobema

[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 BRIYUCIICHUS

1.1

3HaTh ¥ TOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3TMYHBIMU BUIAMHU
yuceql M crnocobamMu MX 3alucCH, TepexoauTh (eciau 3To
BO3MOYKHO) OT OJTHOM (hOpMBI 3aIUCH YUCIIA K APYTOH

1.2

CpaBHI/IBaTB H ynopsago4uBaTh LCJILIC YMUCIa, OOBIKHOBEHHBIC U
JACCATUYHBIC I[pO6I/I, CpaBHUBATh YKUCJIa OAHOI'O U Pa3HBIX 3HAKOB

1.3

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

1.4

BpuncisATh 3HAYEHUS] YHWCIOBBIX BBIPAKCHUM, BBIOIHATD
MPUKUJKY W OLEHKY pe3yibTara BBIYMCICHHM, BBITOJIHATH
peoOpa3oBaHMsl YHCIIOBBIX BBIPAKCHUH HAa 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  KOODJIWHATHOW  MpSIMOM  C
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 OKpyrIsITh 1IEeJIbIE 4YHCla M JECATUYHBIC JApOOH, HAXOJIUTh
' MPUOIMKEHUS YUCeT
2 YucnoBsie U OYKBEHHBIE BHIPAKEHUS
[lonumaTh W ynoTpeOsATh TEPMHUHBI, CBSI3aHHBIE C 3aUCHIO
2.1 CTEMCHU 4YHUCJIa, HAXOIUTh KBajpaT U KyO 4YHCla, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKEHUM, COJIEPKAIIUX CTEIIEHU
59 [lonp30BaThcs  MpU3HAKAMU  JIETMMOCTH,  pacKiajJblBaTh
' HaTypaJbHbIE YHUCJIa HA IPOCTHIE MHOKUTEIU
53 [lonb3oBaTbCs  MacmITabOM, COCTABJSATH  MPONOPUUU U
' OTHOIIICHUS
Hcnonb3oBaTh OyKBBI JJIS OOO3HAUCHHS YHCET IIPH 3aIUCH
54 MaTeMaTUYECKUX  BBIPAKEHHUM,  COCTaBISATh  OyKBEHHBIC
' BbIpaXKeHUsT W (OpPMYJIbl, HAXOAWTh 3HA4YCHUS OYKBEHHBIX
BBIPAKEHUN
2.5 Haxonuts HEU3BECTHBI KOMIIOHEHT PaBEHCTBA
3 Penrenue TekcTOBBIX 3a/1a4
31 Pemiath MHOTOIIIArOBBIE TEKCTOBBIC 3aJa4yu apU(DMETHUECKUM
' 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, BPEMs, PACCTOSIHUE, LIEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJUTENBHOCTh, BpEMs, 00bEM padOTHI,
UCTIONB3YSl apu(MeTHyecKue MAEWUCTBUA, OILCHKY, MNPUKHIKY;
IIOJIb30BATbCA  €IMHULAMUA WU3MEPEHHUS  COOTBETCTBYIOIIUX
BEJINYHH

3.4

CocTaBnsaTh 6YKBCHHBIG BBIPAXXCHUA 110 YCJIOBUIO 3a/ a9

3.5

W3Bnekate uH(OOpMAIMIO, TPEICTABICHHYI0O B Ta0auIax, Ha
JUHEWHOM,  CTOJNOYATOM  WJIM  KPYroBOM  Juarpammax,
MHTEPIPETUPOBATH MPEACTABICHHBIE JAHHBIE, HCIOJIb30BATh
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, MPUMEPHI PABHBIX U CUMMETPUYHBIX

¢uryp

4.2

N300pakath ¢ MOMONIBbIO IIUPKYJIS, TUHEUKH, TPAHCTIOPTUPA HA
HEJIMHOBAaHHOM H KJIETYaTOM Oymare W3ydeHHbIE IIJIOCKUE
reoMeTpudeckue GUrypsl ¥ KOH(PHUTypaluu, CUMMETPUYHbBIE

burypsl

4.3

Ilonp30BaTbCd TEOMETPUYECKMMH  TOHATUSAMH:  PAaBEHCTBO
buryp, CMMMETpHsI; UCTIOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO
C CUMMETPHEN: OCb CHMMETPHH, LICHTP CUMMETPUHN

4.4

HaxoauTe BEIWYMHBI YIVIOB M3MEPEHHEM C  IOMOIIBIO
TPAHCIIOPTUpPA,  CTPOMTH  YIVIBI  3aJaHHOW  BEJIMYUHBI,
IIOJIB30BAThCS TPU PEIICHUM 3a1ad I'PAJTyCHOM MEpPOH YIJIOB,
pacrno3HaBaTh Ha 4YepTE)KaxX OCTPBIA, MPSIMOU, PAa3BEPHYTHIN U
TYIIOW YIJIBI

4.5

Boeruucisate HJINHY HOMaHOﬁ, NEpUMETp MHOI'OYIroJbHHKA,
IMMOJIb30BAaThCA CAMHUIAMH WU3MCPCHHUA OJIMHBI, BbIpAXKAaTb OJHHU
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CAWHUNIBI U3BMCPCHUA OJIMHBI UCPEC3 APYTIHUC

4.6

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

4.7

Boraucisrsb oAb duryp, COCTaBJICHHBIX u3
PSIMOYTOJIbHUKOB, UCII0JIb30BaTh pazOueHue Ha
NpSIMOYTOJIbHUKH, Ha paBHble (GUTYpBI, JAOCTpAaUBaHUE JIO
NPSIMOYTOJIbHUKA, II0JIb30BAaThCS OCHOBHBIMH  €IUHUIIAMU
U3MEPEHUS IUIONIAM, BBIPAXaTh OJHU EIUHUIBI M3MEPEHUS
IUIOLIAAN Yepe3 Apyrue

4.8

Pacnio3naBaTh Ha MOJENSIX U U300paKEHUSAX MUPAMUITY, KOHYC,
UUJIMHIP, WCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIINHA, pPeOpo,
rpaHb, OCHOBaHUE, pa3BepPTKa

4.9

N300paxkath Ha  KjeTdyaro  Oymare  IpsIMOYTOJIbHBIN
napajuiesIeIune

4.10

Beraucisate 00nem MMpAMOYTOJIBHOI'O IIapaJIICJICIIMIICAA, KY6a,
IIOJIb30BATHCA OCHOBHBIMH CAWMHHUIIAMU U3MCPCHUA 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. Mcmonp30BaHKWe MPU BBIYUCICHUSAX MEPEMECTHUTEIBHOTO 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
' npo0Oeil. CpaBHEHHE U YIIOPSAIOYMBAaHKE IPOOEH
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 TIPEACTABJICHHUS OOBIKHOBEHHOW JpoOW B BHUIE
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. BbIpakeHHE OTHOUICHUS
BEJIMYMH B MPOLIEHTAX
3 [TonoxxutenbHbIE U OTPULIATEIIbHBIEC YUCTIA
[TonmoxurenbHple U OTpULATENbHBIE yucia. Llensie yncia. Monayib
31 yuciaa, TEeOMETpUYecKas  HMHTEpOpeTaluss  MOJYJsS — YHCIA.
' N300paxkenre uucen Ha KOOPAMHATHOW TmipsiMoil. YucioBbie
npomMexyTku. CpaBHEHHE YHCET
3.9 Apudmernueckue IEUCTBUS C TMOJOKUTEIHHBIMUA U OTPUIATEIIHBHBIMU
' YHCIaMU
33 [IpsmoyronpHass cucremMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTsl

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

4 BykBeHHBIC BBIpKCHUS
[Ipumenenne OYKB JIs 3alUCH MaTEMaTHYECKUX BBIPAKCHUU U
41 npenioxennit. CBoiicTBa apudmernyeckux aencTBuil. bykBeHHBIE
' BBIpQXKEHUS M YHUCJIOBBIC IIOJACTAaHOBKH. bByKBEHHBIC paBEHCTBA,
HaxXO0KIECHNE HEN3BECTHOIO KOMIIOHEHTA
49 ®opmyinbl, (GopMynbl mepuMeTpa W IUIOMIAAN TMPSIMOYTOJIBHHUKA,
KBajpaTa, o0beMa Mapajieienumneaa u kyoa
5 Penrenue TekcTOBBIX 3a1a4
5.1 |PemieHue TEKCTOBBIX 3a7a4 apu(hMETHUECKUM CIIOCOOOM
5.9 Pemienne mormveckux 3amad. Pemienue 3amad mepebopoM  Bcex
' BO3MOKHBIX BApUAHTOB
Pemiennie 3amau, comepKaliux  3aBUCHMOCTH, CBS3BIBAIOIIMX
BEJIMYMHBI: CKOPOCThb, BpPEMS, paCcCTOSHHUE, II€Ha, KOJUYECTBO,
5.3 |CTOMMOCTH, MPOU3BOAUTEIBHOCTh, BpeMs, 00beM paboThl. EauHUIIBI
U3MEPEHUS: MAaCChl, CTOMMOCTH, PACCTOSIHMS, BPEMEHHU, CKOPOCTH.
CBs13b MKy €IMHAIIAMHA H3MEPEHUS KaXKIOW BEITMUNHBI
Pemenne 3ama4, CBA3aHHBIX C OTHOIIEHUEM, MTPOMOPIIMOHAIBHOCTHIO
5.4 |BenuyuH, NPOILICHTaMU; pEIIEHHWE OCHOBHBIX 3ajad Ha ApoOu u
MIPOIICHTHI
55 OueHka U TMNpPUKUIKA, OKpyrJieHHe pesyibrara. (CocTaBieHue
' OYKBEHHBIX BBIPAKEHUM 10 YCIOBUIO 3a/1a4H.
56 [IpencraBiieHre JaHHBIX C TIOMOIIBIO TaOJIUIl W JAUArpaMM.
' Cronbuatsie muarpaMMbl. UTeHHE KPYTOBBIX JHArpaMm
6 Harnsanas reometpust
6.1 Touka, mpsiMasi, OTpPE30OK, JIy4, YroJji, JOMaHas, MHOTOYTOJIbHUK,
' YETBIPEXYTOJLHUK, TPEYTOJIBHUK, OKPYKHOCTH, KPYT
6.2 B3aumHoe  pacmnosioxkeHue ~ JIByX ~ IPSMBIX Ha  IJIOCKOCTH,

napauiCJIbHBIC ITPAMBIC, ICPIICHAUKYJIAPHBIC 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. [IpsAMOYrosbHMK, KBajapaT: HCHOJBb30BAHUE
' CBOWCTB CTOPOH, YTJIOB, IHarOHaJEH
N300paxeHne reoMeTpuueckux (QUryp Ha HEIMHOBAaHHOW Oymare c
6.7 |ucronb30BaHMEM LHPKYJA, JUHEHKH, YTOJbHUKA, TPAHCIOPTHPA.
[TocTpoeHus Ha kjieT4aToil Oymare
6.8 |IlepumeTp MHOTOYTOJIBHHUKA
[lonsitue momaaun GUTYphl, €IWHULBI W3MEPEHUS IUIOIIA/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
Harnsigaele mpenacTaBieHHs O  MPOCTPAHCTBEHHBIX — (UTypax:
napajienenunen, Kyo, npusma, nupamuaa, KOHyC, UIMHAP, Map U
6.12 chepa. WMz3obOpaxenue mnpocTpaHCTBEeHHBIX ¢uryp. I[lpumepst
' Pa3BepTOK MHOTOTPAHHUKOB, IMJIMHAPA U KoHYyca. Co3anue Mojiesei
MPOCTPAHCTBEHHBIX (Puryp (U3 Oymaru, MpoOBOJIOKH, IUIACTHIIMHA WU
JIPYTUX MaTepUasoB)
6.13 [lonarne oObemMa, eaWHUILI HW3MepeHus oO0bemMa. OO0beMm
' NPsIMOYTOJIBHOTO Napajlienenuneaa, Kyoa
[TpoBepsiembie TpeOOBaHUS K PE3yIbTaTaM OCBOCHUS OCHOBHOM
oOpa3oBartensHOI mporpaMmsbl (7 Kitacc)
Kon [IpoBepsiembie IpeAMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOM
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IpoOBepsEeMOr
0 pe3yibTaTa

o0pa3oBaTenbHON NpOorpaMMbl OCHOBHOTO O0IIET0 00pa3oBaHus

1

Ywucna v BBIYMCICHUS

1.1

BBIHOJ'IHHTB, coucTass YCTHBIC W ITIMCbBMCHHBIC IIPHUCMBI,
apI/I(l)MCTI/I‘IeCKI/IC ,Z[GP'ICTBPI}I C palMOHAJIbHBIMHA YHUCJIaAMHA

1.2

HaxonuTh 3HAYEeHUS YHUCJIOBBIX BBIPAKEHUW, NPUMCHSTH
pa3HoOOpa3Hble CIOCOOBI M MPHUEMbl BBIUMCICHHUS 3HAYCHUI
OpOOHBIX  BBIpAKEHUH, CcoIep)KalUX OOBIKHOBEHHBIC W
JIECATHYHBIC TPOOH

1.3

[lepexoguTe OT OOHOM (OPMBI 3alUCH YHCE K JApyrou
(mpeoOpa3oBbIBaTh JIECATHUUHYIO JpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU, B OECKOHEUHYIO
JECATHYHYIO IPOOB)

1.4

CpaBHHBaTB " YIIOPAAOYHUBATH PAlIMOHAJIBHBIC YHCJIa

1.5

OxpyrJsTh yncna

1.6

BpINONHATE TPUKUAKY W OLEHKY pe3yJbTaTa BBIYUCICHUH,
OIICHKY 3HAYCHUI YMCIIOBBIX BBIPAXKCHUI. BBIMOIHATH AEHCTBUA
CO CTEIEHSIMU C HATypaJbHBIMHU MTOKA3ATEISIMA

1.7

[IpyMeHATh TPU3HAKKA JETUMOCTH, PAa3J0KEHUE HA MHOXKUTEIN
HaTypaJbHbIX YNCEI

1.8

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3a/Ja4M, CBA3aHHBIE C
OTHOUIIEHUEM BEIIMYMH, MPONOPIMOHATBHOCTHIO  BEIWYHH,
MPOLICHTAMHU, UHTEPIPETUPOBATH PE3YIbTATHI PEIICHUS 3a4a4 C
Y4E€TOM OTPAaHUYECHUM, CBSI3aHHBIX  CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB

AnreOpanyeckue BbIpaKeHUs

2.1

Hcnonp30Bath anredpanyecKyro TEPMUHOJIOTUIO U CUMBOJIUKY,
IPUMEHATH €€ B IIPOLIECCE OCBOCHUS yUeOHOr0 MaTrepuaa

2.2

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAKCHUN TMPHU 3aTaHHBIX
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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 pa3HOCTHU

2.5

OCyIIECTBIIATh PA3I0KEHUE MHOTOYJIEHOB HA MHOMKUTEIU C
MOMOIIIbIO  BBIHECEHHS 3a CKOOKM OOIIero MHOXHTEJs,
IPYNIIUPOBKYU ClAaraeéMbIX, IPUMEHEHUs (POPMYJT COKPAILIEHHOTO
YMHOKEHHUSI

2.6

[IpumensaTe npeoOpa3oBaHUsT MHOTOYJICHOB [JISl  PEIICHUS
pa3IMYHBIX 3a/lad W3 MaTeMaTUKU, 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 UCXOJHOTO YPABHEHUS K PABHOCUIBHOMY
emy. IIpoBepsTh, ABIETCS U YUCIO KOPHEM YPAaBHEHUS

3.2

[IpuMeHsaTh Tpaduyeckue METOABbl MPU PEIICHUU JTUHEHWHBIX
YPaBHEHUU 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 cucremMbl AByX JIMHEHMHBIX YPAaBHEHHM C JIBYMs
NEepEeMEHHBIMH, B TOM YHCIIe TpapuuecKu

3.6

CocrtaBniaTh peuiaTb JIMHEHHOE YPaBHCHUC WA 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, JIy4H, OTPE3KH,
WHTEpBaJlbl,  3allCHIBATh  YHUCJIOBBIE  IIPOMEXKYTKH  Ha
aJreOpanvyeckoM si3bIKe

4.2

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

4.3

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

4.4

OnuceiBaTh C TOMOINBIO (DYHKIMA HW3BECTHBIC 3aBUCHMOCTHU
MEXIy BEIMYMHAMHU: CKOPOCTh, BPEMs, PACCTOSHHE, IICHY,
KOJIMYECTBO, CTOMMOCTB, MPOU3BOJIUTEIIEHOCTD, BpEeMs, 00beM
paboThI

4.5

Haxonuth 3HaueHHe PYHKIIMU 110 3HAUECHHIO €€ apryMeHTa

4.6

[lonumate rpaduueckuii crnoco0 MPEACTABICHHUS M aHalIu3a
uH(pOpMaIuu, U3BJIEKATh U UHTEPIIPETUPOBATH HHPOPMALIUIO U3
rpauKOB peaybHbIX MPOLECCOB U 3aBUCUMOCTEN

BeposiTHOCTH M cTaTHCTHKA

5.1

Uutath wuHGOpMAIMIO, TPEICTABICHHYIO B TaOJuIaX, Ha
JyarpaMMax, MpeACTaBiIsATh JaHHbIE B BUJE TaOJIMI], CTPOUTH
auarpaMMbl  (CTOJIOMKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) IO
MacCUBaM 3HAYEHUU

5.2

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIbHBIE YUCIIOBBIE IAHHBIE,
Ipe/ICTaBICHHbIE B TAOJINIIAX, HA AUAarpaMmax, rpapukax

5.3

Hcnonb3oBaTh I ONHMCAHMS  JAHHBIX  CTaTUCTHUYECKUE
XapaKTepUCTHKU:  CpedHee  apu(pMETHYEecKoe,  MeJIuaHa,
HanOoJIbIIIEe U HAMMEHBIIIEE 3HAYEHUS, pa3Max
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5.4

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

['eomeTpust

6.1

Pacrmio3naBath W3yYECHHBIC reOMETPUUECKHUE burypsl,
OMpEeNeNaTh WX B3aMMHOE PACIOJIOKEHHUE, H300paKaTh
reoMeTpudeckue (UTypbl, BBIMOJHATh YEPTEKHU IO YCIOBHUIO
3agaun. M3MepATh JMHEWHBIE W YIJIOBBIE BEIMYMHBI. Pemartsb
3a71a4M HA BBIYKCJIEHUE NIMH OTPE3KOB U BEJIMYUH YTJIOB

6.2

Jlenate rpyOyl0 OIICHKY 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  MEJWAHbI, MPOBEICHHOW K
TUIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYrOJbHUKA, B PEIICHUU
F€OMETPUUECKUX 3a7a4

6.7

OnpenensaTe NapauIeIbHOCTh MPSMBIX C IOMOINBIO YIJIOB,
KOTOpele ~ oOpazyer ¢ HuMH  cekymas. OnpenensiTs
[1apaJuIeIbHOCTB MPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT
TOYEK OJHOM MPSIMOM A0 TOYEK IPYTrOM MPSAMOU

6.8

Pemate 3amaun Ha KjeTdaToi Oymare

6.9

[TpoBOAUTH BBIUMCICHUSI U HAXOAUTh YMCIOBBIE M OyKBEHHbBIE
3HAQ4YEHUSA YIVIOB B TEOMETPUUECKUX 3a7adax ¢ MUCIOJIb30BAHUEM
CyMMBI YIJIOB TPEYTOJIBHUKOB U MHOI'OYI'OJIbBHUKOB, CBOMCTB
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yIJ0B, 00pa30BaHHBIX MPHU MEPECEUCHUM JBYX MapaieIbHbIX
npsMBIX  cekylied. PemaTe mnpakTuueckue 3aadyd  Ha
HaXOXKJEHUE YIJIOB

6.10

Brnanets NOHSATHEM TIeOMETPUYECKOTr0 MecTa TOYEK. YMETh
OTIPEIENISITh OMCCEKTPUCY YTIJIa U CePEANHHBINA EPIICHIUKYIISP K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOUEK

6.11

@opMyIUpPOBATh ONPEIEICHUS OKPYKHOCTH U KpYra, XOpbl U
JIMaMeTpa OKPYKHOCTH, MOJIb30BAThCSI UX CBOMCTBAMH. Y METh
IPUMEHSATH ITU CBOMCTBA IPH PEUICHUU 3a7a4

6.12

Brnanets  MOHSATHEM  ONMUCAHHOM  OKOJIO  TPEYroJIbHHKA
OKPY)KHOCTH, yME€Thb HaxoauTh ee weHTp. [lomp3oBaThes
dbakTaMu O TOM, 4YTO OHCCEKTPHUCHI YTJIOB 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 W paauyca,
IIPOBEJICHHOIO K TOYKE KacaHUs

6.14

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

6.15

[IpoBOIUTE  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 |3anmucu apo6eit k Apyroi. IloHsTHE panMOHAIBHOTO YMCIIA, 3aIUCH,
CpaBHEHUE, YIIOPSIIOYMBAHNE PALIMOHATIBHBIX YUCEN
1.2 |Apudmernueckue AEHCTBUS C pallMOHANBHBIMHU 4yuciaMu. Perienue
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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 TPOLEHTOB B BUJE ApoOM U JIpoOU B BHUE
1.4 |mpouenTtoB. Tpu OCHOBHBIE 3371a4d Ha MPOIEHTHI, PEIICHUE 3a7a4 U3
peaabHOM MPaKTUKU
15 [IpuMeHeHne MPU3HAKOB JETUMOCTH, PA3JIOKEHUE Ha MHOXKHUTEIU
' HATYypaJbHBIX YUCEI
16 PeanpHble 3aBHCMMOCTH, B TOM 4YHCIE TpsMas © oOpaTHas
' MPOMOPIIMOHATIEHOCTH
2 AnreOpanyeckue BbIpaKeHHS
51 [lepeMeHHBIE, YHUCIOBOE 3HAYEHUE BBIPAXKEHUA C IEPEMEHHOMU.
' JlomycTMBbIe 3HaYEHUS TTEPEMEHHBIX
59 [IpencraBienne 3aBUCUMOCTH MEXAY BEJIMUUHAMU B BUJIE (DOPMYJIBI.
' Berurcienus 1mo Gpopmysaam
53 [IpeoOpa3zoBanue OyKBEHHBIX BBIPAXKEHUMN, TOXKICCTBEHHO paBHbBIC
' BBIPQKCHHS
2.4 | CBoiicTBa CTETICHH C HATYPAJIbHBIM MTOKa3aTesieM
55 Opnounensl W MHoOrowieHesl. CteneHbs MHorouieHa. CroxkeHmue,
' BBEIYMTAHKE, YMHOKCHHE MHOTOUJICHOB
dopMyIIBI COKPANIEHHOTO YMHOXKCHHSI: KBaJpaT CyMMBI M KBajapaT
2.6 |pasnoctu. ®opmyna pa3HOCTH KBaJApaToB. PaznokeHre 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 110 YCJIIOBHIO 3aJda4HU. Pemenue 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
pELIEHMS TEKCTOBBIX 33/1a4 C MIOMOUIBIO CUCTEM YpaBHEHUI
4 Koopaunats! u rpaduxu. OyHKimu
4.1 |KoopauHaTa TOUYKH Ha MIPSIMOU
49 UucnoBble mnpomMexyTku. PaccrosgHue Mexay AByMS TOYKAMH
' KOOPJAUHATHOM MPAMOMN
43 [IpssimoyronbHast cucrema koopauHaT, ocu Ox u Oy. AOcuucca u
' OpAMHAaTa TOYKH Ha KOOPIWHATHOM INIOCKOCTH
44 [Ipumepsl rpadukoB, 3agaHHbIX (opmynamu. Utenue rpadukoB
' peabHBIX 3aBUCUMOCTEN
4.5 |llonarue pynkuu. I'paduk pynknuu. CoiicTBa PyHKIIUI
4.6 |Jluneiinas pyukimus, ee rpaduk. ['paduk dynkumm y = |x|
47 ['paduyeckoe perieHue JIMHEHHBIX YPAaBHEHHH M CHCTEM JIMHEHHBIX
' ypaBHEHU
5 BeposaTHOCTh U CTaTUCTHKA
[IpencraBnenre NaHHBIX B BUAE TaOJHUL, AUarpaMm, IpauKOB.
3anojgHeHue TabHIl, YTEHUE U MMOCTPOCHUE TUarpamm (CTOJIOMKOBBIX
5.1 |(cTonbuarbix) ¥ KPYroBbIX). UTeHHE rpa@UKOB peanbHBIX MPOLIECCOB.
W3Bneyenne nHGoOpMauu U3 AUMarpaMM U TabJul], UCIOJIb30BaHUE U
UHTEpIIpeTalys JaHHbIX
OnucarenbHasi CTAaTUCTUKA: cpelHee apudMeThyecKkoe, MeIuaHa,
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 COOBITUI B TpUpoJe M B oOmecTtse. MoHeTa
UTpajgbHas KOCTb B TCOPHH BEPOSTHOCTEH

5.4

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yuciao pedep u
cyMMapHas cteneHb BepmiuH. [IpencraBineHue o CBS3HOCTH Tpada.
enu m nwknel. [lytu B rpadax. OOxon rpada (SWIEpOB MyTh).
[IpencraBnenne 00 opueHTHpoBaHHOM Tpade. Permenue 3amad ¢
MOMOIIIIO rpad)oB

['eomeTpus

6.1

HauanbHnble nonstus reomerpun. Touka, mpsiMasi, OTpE30K, Jy4d. YTOJI.
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 TIOCTPOCHHSI C TOMOIIBKD LHPKYJId U JIMHEUKHU.
TpeyronsHuk. BeicoTa, Meauana, OuccekTpuca, MX CBOMCTBa

6.4

PaBHOOEpEeHHBINT M PABHOCTOPOHHHMM 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

[IpsAMOYTOJIBHBIN TPEYTONBHUK. CBOMCTBO MEMAHBI TPSMOYTOJIBHOTO
TPEYroJIbHUKA, MPOBEICHHOM K runoteHyse. [Ipu3znaku paBeHCTBa
IIPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsIMOYrOJIbHBIM TPEYTrOJIBHUK C
yraom B 30°

6.8

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO
O JITMHE JIOMaHOMW, TeopeMa O OOJbIIEM yrie W OOJIbIICH CTOPOHE
TpeyroJibHUKA. [lepneHanKysap u HaKJIOHHAsS
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6.9

['eomeTpuyeckoe MecTo Touek. buccekTpuca yria u cepeauHHbBIN
NEPHEHAUKYIIAP K OTPE3KY Kak T€OMETPUUECKUE MECTa TOUYEK

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

6.10 |pacmonoxkeHue OKpyXHOCTH U mpsMmou. KacarenbHas u cekymas K

OKPY’KHOCTH
6.11 OKpyXHOCTb, BIIMCaHHasi B yroj. BmnucaHHas W oONMCcaHHas
' 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 JCHCTBUTENIbHBIC YHCIIa TOYKAMHU Ha
KOOPJIUHATHOM MPAMOM

1.2

[IpumeHsATh MOHATHE apU(PMETUYECKOrO KBAaJPATHOTO KOPHS,
HaXOJUTh KBaJAPATHBIE KOPHH, UCIIONB3YSI TP HEOOXOIUMOCTH
KAJIbKYJISITOP,  BBIIIOJIHATH — MPEeoOpa3oBaHUsl  BBIPAKEHU,
COZIEpIKaIlIMX KBaJApaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEU

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
BBIPAKCHUM HAa OCHOBE IMPABWJI ACUCTBUN HAJl MHOTOWICHAMH U
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anreOpanyecKuMu IpoOsMu

2.3

PaCKJIaI[BIBaTL KBaﬂpaTHBIﬁ TPCXYICH Ha MHOKHTCIIN

2.4

[IpumeHsATh nNpeoOpa3oBaHUsl BBIPAKEHUN IS pPELICHUS
pPa3JIMYHBIX 3a1a4 W3 MATEMaTHUKH, CMEXKHBIX IPEAMETOB, W3
peanbHON NMPAKTUKU

YpaBHEHUS U HEPABEHCTBA

3.1

Pemars nuHelHbIE, KBAaJpaTHBIE YPAaBHEHUS U PalMOHAJIbHBIE
YPaBHEHMS, CBOIAIINECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C
JBYMsI IEPEMEHHBIMH

3.2

[IpoBOANTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHHU M CHCTEM
ypaBHEHUH, B TOM YHCIE€ C MPUMEHEHUEM TrpadruyecKux
npeacTraBieHuil (yCTaHaBIMBaTh, MUMEET JIM ypaBHEHUE WIIU
CUCTEMA YPAaBHEHUN PELICHHUs, €CIM HMEET, TO CKOJbKO, H
mmpouee)

3.3

[lepexoguTe OT cloOBeCHOW (HOPMYIUPOBKUA 3aqaudl K €€
anredpanyecKol MOJEIN C MOMOIIBIO COCTABJICHUS YpaBHEHUS
WJIM CUCTEMBI YPAaBHEHU, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJIyYCHHBIN PE3YJIbTAT

3.4

[IpuMeEHATh CBOWMCTBA YHMCIIOBBIX HEPABEHCTB IS CPAaBHEHUS,
OLICHKH, peIlIaTh JIMHEWHBIE HEPABEHCTBA C OJTHON IEPEMEHHOM U
WX CHUCTEMBI, J1aBaTh IPaPUUECKYI0 HILTIOCTPAIIMI0O MHOXKECTBA
pELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[ToHumaTh ¥ UCNoOJIb30BaTh (PYHKIIMOHAJIBHBIE MOHATUS U SI3bIK
(TepMUHBI,  CHMBOJMYECKHE  O0O3HAYEHUs),  OMNPEICIAThH
3HayeHHe (QYHKIUU MO0 3HAYEHHIO apryMeHTa, ONpEelessTh
CBOMCTBa (DYHKIIMHU T10 €€ TpaduKy

4.2

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

y = X3, y = |X|, OnHCHIBaTh CBOMCTBA YMCIOBOM (DYHKIIMH IO €€
rpaduxy
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BCpO}ITHOCTB N CTAaTUCTHUKA

5.1

M3BiekaTh 1 MpeoOpa3oBbIBaTh HH(POPMAIIHIO, IPEICTABICHHYO
B BHJIC TaOJIMII, JUarpaMm, rpauKoB, IIPEICTABIATh JTAHHBIC 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 YHMCJIOBBIX 3HAYCHUN U YaCTOTHI CO6BITHﬁ, B
TOM YHCJIC 110 PC3yJIbTaTaM H3M€p€HHﬁ 141 Ha6JIIO,Z[CHI/Iﬁ

5.4

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

5.5

Hcnonp3oBaTh TrpapuyecKue MOZAEIU: JEpPEBO CIy4yailHOro
HKCIIEPUMEHTA, IUarpaMMbl Jilsiepa, YuCcIoBas npsimast

5.6

OHepI/IPOBaTB IIOHATUAMMU: MHOKECTBO, IIOAMHOXECTBO,
BBIIIOJIHATL  OIICpAalMM  HAJl MHOXCCTBAMMU! O6’beI[I/IHeHI/Ie,
MNEPCCCUCHUC, NOIMOJHCHHUC, IICPCUNUCIIATE 3JICMCHTBI MHOKCCTB,
IIPUMCHATD CBOMCTBA MHOXXECTB

5.7

Hcnonb3oBaTh rpaduueckoe npecTaBIeHue MHOYKECTB U CBS3EH
MEKly HUMH JIJIs1 ONTMCAHUS TIPOLIECCOB U SIBJICHUM, B TOM YHUCJIE
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 MeJIuaH
TpeyroJyibHUKA (LIEHTpa Macc) B PEIICHUH 3a7a4

6.3

Biianets moHATHEM CpeHEN JIMHUU TPEYTOJbHUKA U TPAICLHH,
MIPUMEHSTh UX CBOWCTBA MPU PELICHUH T€OMETPUYECKUX 3a]1a4.
ITonp3oBarecas  Teopemoin  dameca U TEopeMod O
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MMPOINOPHUOHAIBHBIX OTPEC3KaX, HNPUMCHATbL HX JI PCHICHHUA
IMPAaKTHYCCKUX 3aaa4

6.4

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

6.5

[Tons3oBaThess  Teopemoit  Iludaropa  mus  pelneHus
F€OMETPUYECKUX U MNpakTUYeckux  3agad.  CTpouTh
MaTeMaTUYECKYI0  MOJEIb B  IPAaKTHUYECKUX  33J1ayax,
CaMOCTOSITENIbHO JENaTh YEPTEXK U HAXOJIUTh COOTBETCTBYIOIIHE
JUTAHBI

6.6

BJ'IaI[eTB IMOHATHUAMU CUHYCA, KOCMHYCAa U TAHI'CHCA OCTPOI'o yIJjia
IIPAMOYT'OJIBHOI'O TPCYIroJIbHHKA. [Tonp3oBaThCs 9THMH
MOHATHUAMU OJIS pCIICHUS IMPAKTUICCKUX 3a1a4

6.7

BoraucisaTs (pa3nuyHbIMA CIIOCOOAMHU) TUIOIAb 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
XOpJaMu (CeKYLIMMU) U yTiie MEKy KacaTeJIbHOM U XOpA0OU Npu
pPELIEHNH T€OMETPUYECKUX 3a7a4

6.9

Bitazets NOHATHEM OMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh
CBOMCTBA ONMCAHHOTO YETHIPEXYTOJIbHUKA MTPY PELIEHUH 3a1a4

6.10

[IpuMeHATh TOJIyYEHHBIE 3HAHMS Ha NPAKTUKE - CTPOUTH
MaTeMaTUYeCKUe MOJENU JJs 3a7ad pPEalbHOM 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(PMETHIECKUX KBAIPATHBIX KOPHEH U WX MPUMEHECHHE K
1.2 |npeoOpa3oBaHUIO  YHUCIOBBIX  BBIPAKEHUHM U BBIYUCIICHHSIM.
JIeiICTBUTEBHBIC YHCIIA
13 CremneHb C LIEJBIM MOKa3aTeNeM U ee cBorcTBa. CTaHgapTHAs 3aluCh
' yucia
2 AnreOpanvecKkue BhIPaKCHUS
51 KBazgpaTHbI TpexwieH, pa3jloKEHUE KBAJAPATHOIO TPEXWIEHA Ha
' MHOKHUTEIIH
2.2 |AnreGpaundeckas qpoos. OCHOBHOE CBOMCTBO ajreOpandeckoil 1pobu
53 CnoxxeHue, BBIYUTAHUE, YMHOXEHHUE, JCJICHHE alreOpanyecKux
' apobeii
2.4 |PanmoHanpHBIC BRIpAXKCHHS U X ITPeoOpa3OBaHUe
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBaapatHoe 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 YpaBHEHHMH C NByMs NepeMeHHbIMH. [Ipumepsl
pelIeHUs] CUCTEM HEJIMHEHMHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU
3.5 |Pemenne TeKCTOBBIX 3324 anreOpandecKuM CIIoCOOOM
3.6 |YwucrnoBble HEPABEHCTBA M MX CBOMCTBA
3.7 |HepaBeHCTBO ¢ 0/IHOM TIEpEeMEHHOM
3.8 |PaBHOCHJIBHOCTH HEPABEHCTB
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3.9

JInHelHbIe HEpaBEHCTBA C OJIHOM NMEPEMEHHOU

3.10 |Cucrembl TMHEIHBIX HEPABEHCTB C OJIHON MEPEMEHHOU
4 OyHKIIU

41 [Tonsitue ¢ynkuu. O6IaCTh ONpPEEICHNS U MHOKECTBO 3HAUYCHUM
' ¢yukun. CriocoObl 3aaHus QyHKIHA

4.2 |I'paduk pynkuun. UteHne cBOMCTB (GYHKITUU 10 €€ 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, MOAMHOXeCTBO. Omepanuu Haf
' MHO’KECTBaMU: 00bEIMHEHNUE, IEpECEUCHUE, T0NIOTHEHIE

53 CpolicTBa omepauuid HaJl MHOXECTBAMHU: MEPEMECTUTEIIBHOE,
' COYETATEeNbHOE, PACTIPEACTUTENBHOE, BKITFOUCHUS

5.4 Hcnonp3oBanne TpaduyecKoro TMPEeACTAaBICHUS MHOXKECTB s
' OTMCaHUs PEeaJTbHBIX MPOIIECCOB U SIBJICHUMN, TIPU PEIICHUH 3a1a4.

55 N3mepenne paccenBaHusi JaHHbBIX. Jlucnepcus W cTaHAApTHOE
' OTKJIOHEHUE YUCIIOBBIX HA0OPOB. /narpamma 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
pupojie, 0OIIECTBE U HAyKe
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I[epeBo. CBoiicTBa JACPEBLEB: CAMHCTBCHHOCTD ITyTH, CYIICCTBOBAHUC

5.7 |BHUCSYEH BEPILWHBI, CBSA3b MEXKIY YMCIOM BEPIIUH U YUCIOM peodep.
[TpaBmiio ymHoxeHus. Pemenue 3agad ¢ moMoIibio rpagos
[IpotuBomnomnoxueie codbiTUsA. Juarpamma Ditnepa. O0beAHEHUE U

5.8 |mepecedenue coobiTHii. HecoBMecTHBIE cOObITHS. DOpMyITa CIIOKEHHS
BEPOSITHOCTEN

5.9 VYcnoBHast BepoaTHOCTh. [lpaBmiio ymHOxeHusi. HezaBucumbie

' 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 JnMHUM TpeyrojbHuka u Tpameuuu. LleHTp Macc
' TPEyroJbHUKA
[Togobue TpeyrosbHUKOB, KodhduimeHtT mnoxodbus. IlpuszHaku
6.6 |momoOusi TpeyroiabHUKOB. lIpuMmeHeHue mOMOOMS TpPU PpeUIeHUU
PAKTUYECKUX 3aja4
6.7 ®opmyrbl A TUIOIIAM TPEYTOJIbHUKA, TapajuieorpaMMa, pomoa u
' TpaIeuu

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 OCTpPOTO yIjla MPSIMOYTOJIBHOTO
6.11 |TpeyronpHuka. OCHOBHOE€  TPUTOHOMETPUUECKOE  TOXKJIECTBO.
Tpuronomerpuueckue Gynkiuu yrios B 30°, 45° u 60°
6.12 BrnucaHHble W LEHTpaJbHBIE YIUIBL, YIOJI MEXAY KacaTeJbHOU u
' XOpAO#. YTIIbI MEXIY XOPAAMU U CEKYIIUMHU
6.13 |BrnucaHHbIe ¥ ONMUCAHHBIC YETHIPEXYTOJIBHUKH
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
BeimonHATh  apudmeTnieckue IEHCTBUS C  pallMOHATLHBIMU
1.2 YHCIIaMH, COYeTasi YCTHBIE M MUCHbMEHHBIC IPUEMBI, BHITTOJIHATh
BBIYUCIICHUS C UPPAIIMOHATEHBIMU YHCIIAMU
13 HaxonuTh 3Ha4YCHUs CTENCHEW C IEIBIMU IOKA3aTeIsIMU U
' KOpHEH, BEIYMCIIATh 3HAYEHUS YNCIIOBBIX BBIPAKCHHUN
14 OKpyTasTh JIEHCTBUTENBHBIC 4YHCIA, BBIIOIHITE MPUKHIKY
' 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 YpPAaBHEHHS WJIM CHUCTEMBI JIBYX
ypaBHEHUH C ABYMsI IEPEMEHHBIMU

2.4

[IpoBOANTE MpOCTEUIIE HCCICAOBAHUSA YPAaBHEHUNW M CHCTEM
YpaBHEHHH, B TOM 4YHCJI€ C IPUMEHEHHEM TpaduiecKux
NpeACTaBIeHUM  (HampuMmep, ycCTaHaBIWBaTh, HMEET JIH
YpaBHEHHUE WM CUCTEMa YpaBHEHUU pEIICHUS], €CIIM UMEET, TO
CKOJIBKO)

2.5

Pemate nMHEHHBIE HEPABEHCTBA, KBaJpaTHBIE HEPABEHCTBA,
n300paxaTh pEIICHUE HEPABEHCTB HAa YHUCIOBOM MPSIMO,
3alMCBIBATh PEIICHUE C MMOMOIIBIO CUMBOJIOB

2.6

Pemats crucTembl TUHEWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, U300pakaTh 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

CXEMAaTHYECKH PACIONIOKEHHE Ha KOOPAMHATHOM IIOCKOCTU
k

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

bx + ¢ B 3aBUCUMOCTH OT 3HaUY€HUN KOI(P(HUIIMEHTOB, ONUCHIBATDH

CBOMCTBA (DYHKIIHIA

3.2

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

OMKCHIBATH CBOMCTBA (PYHKIUI
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3.3

CTpouTth 1 U300paxarb CXeMaTUYEeCKH rpauKu KBaapaTHUHBIX
(yHKLMH, ONMCHIBATH CBOMCTBA KBAIPATUYHBIX (PYHKIUI MO KX
rpadukam

3.4

Pacnio3naBate  kBajgpatuuHyio ¢GyHKOUIO 10 Qopmyiie,
NPUBOAUTH TMPUMEPHl KBAJAPATUUYHBIX (YHKUUNA U3 peasbHOU
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(PMETUYECKON M TeOMETPUUECKOW MPOTrpeccCuii, CYMMBbI
MIEPBBIX N YJICHOB

4.3

I/I306p aXatb YJICHBI IIOCJICA0BATCIIbHOCTH TOYKaMH Ha
KOOp,Z[HHaTHOI;’I IIJTTIOCKOCTH

4.4

Pemiats 3a/1a4u, CBSI3aHHBIC c YUCTIOBBIMU
MOCJIEIOBATEIBHOCTSIMU, B TOM YHCIIE 3aJauyd W3 pPEabHON
XKU3HK (C  HCIOJB30BAHUEM  KAJIbKyIATOpa, HU(POBBIX
TEXHOJIOTHI)

BeposiTHOCTH M cTaTHCTHKA

5.1

N3BnekaTh u mpeoOpa3oBbIBaTh HH(GOPMALINIO, IPECTABICHHYIO
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

Vcnonp30BaTh OMUcaTeNbHbIC XapaKTEPUCTUKH I MacCHBOB
YHUCIIOBBIX JAHHBIX, B TOM YHCIIC CPCIHUC 3HAYCHUS M MEPBI
pacceuBaHus

5.4

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

HaxoauTs BEpOSTHOCTH CIIy4alHbIX COOBITHMII B HM3YyYEHHBIX
ONbITaX, B TOM 4YHCJIE B ONBITaAX C PABHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITUAMM, B CEPUAX UCIBITAHUI JI0 IEPBOTO
yCIexa, B CepUsX UCIBITaHU bepryim

5.6

Nmers mnpencraBieHHEe O  CIy4YaliHOM BEJIMYMHE W O
pacnpeneseHud BEPOSITHOCTEN

5.7

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

['eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMU OCTPBIX YTIOB, HAXOIUTh
C MUX TMOMOILIBIO pA3JIUYHBIE BJIEMEHTHl MPSAMOYTOJIBHOIO
TpeyrojibHuKa ('"pelieHne MPsMOYTOJbHBIX TPEYTOJbHUKOB").
Haxonuth (C MOMOIIBI0 KalbKYJSATOpA) AJIWHBI U YTJIBI JJIS
HETAa0JUYHBIX 3HAUCHUN

6.2

[Tonp3oBaThCs (IJOpMy.TIaMI/I IMPUBCACHUA u OCHOBHBIM
TPUTOHOMCTPHUICCKHUM TOXACCTBOM JJI1 HaXO0XACHHNA
COOTHOIIICHUI MCKAY TPUTOHOMCTPHUUYCCKUMHU BCINIMHAMHA

6.3

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

6.4

Bnaners MOHATUSIMU npeoOpa3oBaHus noaoous,
COOTBETCTBEHHBIX JIECMEHTOB MOJ00HBIX (Guryp. [lomp3oBaThCs
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

[Tonp30BaThcs TEOPEMaMU O TPOM3BEACHUU OTPE3KOB XOP/, O
IIPOM3BEICHUU OTPE3KOB CEKYIINX, O KBapaTe KacaTeIbHON

6.6

ITonw30BaThCs BCKTOpaMH, IMOHHMMATb HX I‘GOMCTpI/I‘IeCKI/Iﬁ u

90




(bu3nYecKuil CMbICI, TPUMEHSTH UX B PEIICHUH T€OMETPUUYECKUX
u Qusnueckux 3anad. [IpuMeHsATH CKalsipHOE MPOU3BEICHUE
BEKTOPOB JIJI1 HAXOXEHUS JIJTUH U YTJIOB

6.7

[Tonp3oBaThCs MCTOAOM KOOpPpAHWHAT Ha IINTIOCKOCTH, IIPUMCHATH
€TI0 B PCIICHUU I'COMCTPHUUCCKUX U IIPAKTHICCKHUX 3a1a4d

6.8

Branerp NMOHATUAMHM TPaBUWIBHOTO MHOTOYTOJIBHUKA, JIJTMHBI
OKPYKHOCTH, JJIMHBI JYTM OKPYKHOCTH M PAJUAaHHOW MEPBI
yIjla, YMETh BBIUMCIATH IUIOMIAAL Kpyra M €ro 4acTei.
[IpuMeHsTh MOy4eHHbIE YMEHUS B TPAKTUYECKUX 33]1a4ax

6.9

Haxonuth ocu WU LEHTPbl CUMMETpUH (DUryp, mpUMEHSTh
JBH>KEHUS TIJIOCKOCTHU B MPOCTEUIIINX CIydasx

6.10

[IpuMeHATh NOJIyYEHHBIC 3HAHMS Ha IPAKTUKE - CTPOUTH
MaT€MaTUYeCKHe MOJENW Ui 337ad PEAbHOM JKU3HU U
IIPOBOJUTE COOTBETCTBYIOLIUE BBIYMCICHHUS C IPUMEHEHUEM
noj00Msl M TPUTOHOMETPUYECKUX (PYHKIUHU (MONB3YySCh, TIe
HEO00XO0AUMO, KAJIbKYJISITOPOM)

[IpoBepsiembie 31eMeHTHI copepxanus (9 kiacc)

Kox

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

Yucia ¥ BBIYUCIIEHUS

1.1

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

1.2

MHOX€ECTBO IEUCTBUTENBHBIX YMCEN, JIEUCTBUTEIBHBIE YHCIIA KakK
OecKkOHEUHbIE  JecsATUYHBbIe  JpoOu. B3auMHO  0JHO3HAYHOE
COOTBETCTBHE MEXIY MHOMXECTBOM JCHCTBUTEIBHBIX 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 3HaYeHUE 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
' YEeTBEPTOM CTENeHEeH pa3IoKeHUeM Ha MHOKHUTENN

2.5 |Pemenue qpoOHO-paIMOHAIBHBIX YpaBHEHUN

2.6 |Cuctemsl ypaBHEHUI

2.7 | YpaBHEHHE C IBYyMsI IEPEMEHHBIMU U €TO TpauK

2.8 |Pemenue cucteM ABYX JUHEHHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU

29 Pemenne cucrteM IByX ypaBHEHHH, OOHO 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 uHTEpHIpeTalsi HEPABEHCTB U CHUCTEM HEPABEHCTB C
' JBYMSI TIEPEMEHHBIMHU
3 Oynkunu
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KBampatuunas ¢ynkmus, ee rpaduk u cBoicrBa. I[lapaGona,

3.1
KOOPJIMHATHI BEPIIUHBI Tapa0doJIbl, OCb CHMMETPUHU NTapadoJIbl
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 crnocoObl 3aJaHusl YUCIOBBIX MOCIIE0BATEIHLHOCTEH.
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 ['eometpuyeckas nporpeccusi. DopMysibl N-ro YjieHa reOMETPUUECKON
' MIPOTPECCUH, CYMMBI IIEPBBIX N YJICHOB
N300paxkenre 4ieHOB  apU(METUYECKOH U  TeOMETPUUYECKOU
4.4  |mporpeccuil TOYKAMH Ha KOOPAMHATHOW TJIOCKOCTH. JIMHEHHBIN U
HKCIIOHEHIIUATLHBIN POCT
4.5 |CnoxHbIC TPOLCHTHI
5 BeposaTHOCTh U CTaTUCTHKA
[IpencraBnenne MaHHBIX B BUIE TaOJHI, aUarpaMm, TrpauKoB,
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 IIJIIOCKOCTH, U3 OTPEC3Ka U U3 NYI' 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
' "4HCIIO0 yCIIEXOB B cepuM ucnbITaHui beprymm"
[Tonarne o 3akoHe OONBIIMX YHceNl. M3MepeHue BEpOSITHOCTEH ¢
5.11 |moMmomip0 4dacTtor. Pojib M 3HAaueHHE 3aKOHA OOJIBIIMX YUCET B
IPUPOE U OOIIECTBE
6 ['eomeTpus
6.1 Cunyc, kocunyc, TtaHreHc yriaoB oT 0 mo 180°. OcnHoBHOE
' TPUTOHOMETPHUECKOE TOXKAECTBO. DOPMYIIbI MPUBEACHUS
Pemenune TpeyronpHUKOB. TeopemMa KOCHHYCOB M TEOpEeMa CHHYCOB.
6.2 |Pemenme mpakTUYECKUX 3amady C HCIOJIB30BAHHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 |IIpeoOpazoBanue mogoOus. [TomoOMe COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 TIPOU3BEACHUH OTPE3KOB XOP/I, TEOPEMBI O MMPOU3BEICHUN
' OTPE3KOB CEKYIIHX, TEOpEMa O KBaJIpaTe KacaTeIbHOM
Bekrop, nmnmuHa (MOAyJb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI,
6.5 MPOTHUBOIIONIOKHO  HAMPABIICHHBIE  BEKTOPBI,  KOJUTMHEAPHOCTH
' BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMEpalMd HaJ  BEKTOPAMH.
Paznoxenue BekTopa 1o AByM HEKOJUIMHEAPHBIM BEKTOPAM
6.6 Koopaunatet Bektopa. CkalsipHO€ TMPOU3BEACHUE  BEKTOPOB,

INPUMCHCHUEC I HAXOXKIACHUA JJIMH U YIJIOB
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JlekapToBbl KOOpJAMHATHI HAa IJIOCKOCTH. YPpaBHEHHUS MPSMON U
6.7 |OKpPYXHOCTH B KOOpJAMHATAX, MEPECEUECHUE OKPY>KHOCTEH U MPSMBIX.
Metoa KoOpIMHAT U €T0 IPUMEHEHUE

6.8 |IIpaBuiabHBIE MHOTOYTOJIbHUKH

Jnuna okpykHOCTH. ['pagycHas v paguaHHas Mepa yria, BEIYUCICHUE
JUTMH JTyT OKPY>KHOCTEHN

6.9

6.10 |Ilnomaas Kpyra, CEKTOpa, CErMEHTa

6.11 JIBuKeHHsT  TJIOCKOCTH W BHYTPEHHHE CHUMMETpUU  QUTyp
' (3meMeHTapHbIe npeacTaieHus). [lapamnensubiil nepenoc. [loBopot

JUIsi mpoBeeHUsT OCHOBHOI'O T'OCYJIAapCTBEHHOI'O SK3aMEHa II0 MaTeMaTHKE
(maee - OI'D mo MaTeMaTUKE) WHCHOJB3YeTCs TMepeueHb (Koaudukatop)
IIPOBEPAEMBIX TPEOOBAaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTENbHOU
IPOrpamMMbl OCHOBHOT'O 0OIIEro 00pa30BaHus U 3JIEMEHTOB COJAEPKAHMUS.

[TpoBepsiembie Ha OI'D o MaTeMaTuke 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 oopaszosanus Ha ocHoBe OI'OC

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

2 YMeHue ornepupoBaTh IOHSATHUSIMH: OIPEICIICHUE, aKCHOMa,
TeopemMa, J0Ka3aTeJIbCTBO; YMEHUE PAclO3HABATh UCTUHHBIE U
JIO)KHBIC BBICKa3bIBAHUS, MIPUBOJIUTH MIPUMEPBI u
KOHTPOPUMEPHI, CTPOUTH BBICKA3BIBAHUSI M  OTPHUIIAHUA
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BBICKA3bIBaHUM

YMeHue ornepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO, IPOCTOE
Y COCTABHOE YMUCJIO, IEIMMOCTh HAaTYPAJIBHBIX YUCEIl, IPU3HAKU
JEIUMOCTH, LIE€JI0€ YUCII0, MOAYJIb YHCia, OOBIKHOBEHHAs ApO0b
U JecsITUYHas JpoOb, CTAaHAAPTHBIM BUJ 4YKCia, PAlMOHAIBHOE
YHCIIO0, UPPALMOHATIEHOE YHCIIO, apu(METUUECKUN KBAIPATHBIHI
KOPEHb; YMEHME BBINOJIHATH IEUCTBUS C YUCIAMHU, CDABHUBATh U
YHOPSIA0YMBATh YUCIA, IPEACTABIATh YKHCIIAa HA KOOPAUHATHON
IPSIMOM, OKPYIVIATH YKMCIIA; YMEHHE ACNaTh IPUKUAKY U OLIEHKY
pe3ynbTaTa BEIUYACICHUN

YMeHrne onepupoBaTh MOHATHSMH: CTENEHb C  LEJIBIM
nokasareneM,  apu(pMeTHYecKWd  KBAaApAaTHBI  KOPEHb,
MHOTO4JIeH, anredpanyeckas Ipo0b, TOXKIECTBO; 3HAKOMCTBO C
KOPHEM HATypaJlbHOM CTENeHU OOJIbLIE €AMHULIBI; yYMEHHE
BBINOJHATh pacyeTbl Mo Qopmyiam, mpeoOpa3oBaHMs LETbIX,
JIPOOHO-pallMOHANIBHBIX BBIPAKEHUW M BBIPAXKEHUN C KOPHSIMU,
pa3ioKeHUE MHOrOWJIE€HAa Ha MHOXHUTEIW, B TOM YHUCIE C
UCIIOJIb30BaHUEM (OpMYJl Pa3HOCTH KBAJpaTOB U KBajapara
CYMMBI U Pa3HOCTH

YMeHne onepupoBaTh MOHSATHSIMHU: YHCIOBOE PAaBEHCTBO,
YPaBHEHHE C OJHOW IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO,
HEPABEHCTBO C MEPEMEHHOM; yYMEHHME pellaTh JMHEWHBIE U
KBaJIpaTHbIC ypaBHEHUS, TPOOHO-pallMOHATBHBIE YPABHEHHS C
OJIHOM TIEPEMEHHOM, CHUCTEMBI JBYX JIMHECWHBIX YPaBHEHUI,
JIMHEHHBIC HEPABEHCTBA U X CUCTEMBI, KBaJpPaTHHIE U APOOHO-
palMoOHaIbHbIE HEPABEHCTBA C OJTHOM NMEPEMEHHOM, B TOM YHUCIIE
MpU PELICHUU 33Ja4 U3 APYTUX MPEAMETOB U TMPAKTHYECKHUX
3a7a4; YMEHHUE MCIIOJb30BaTh KOOPJWHATHYIO TMPAMYI0 U
KOOPAMHATHYIO  IUIOCKOCTh JUIsi W300pa)K€HUsl  peIIeHUM
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUSIMU: (GYHKLHUS, rpaduK GyHKIUH,
HYJIU (PYHKIUU, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKHU
BO3pacTaHus, yObIBaHUS, HAMOOJIbLIIEE M HAUMEHbIIIEe 3HAUCHU I
GyHKIIMM; yMEHHME  ONEepUpoBaTh MNOHATHUAMU:  MpsMas
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POMOPIIMOHANILHOCTh, JIMHEWHAs (QYHKIHS, KBaJpaTUIHAsS
byHKIUsA,  oOpaTHas  MOPONOPIMOHATIBLHOCTh,  Mapabora,
runepOoia; ymMeHue CTpouTh rpaduku (PyHKIIHHI, UCITOTH30BAThH
rpaduKu 7151 ONIPEIETICHNS CBOMCTRB MTPOIIECCOB M 3aBUCUMOCTEH,
JUTSL pEIeHUs 3a/1a4 U3 APYTUX yUIeOHBIX TPEAMETOB U PEaTbHON
KU3HU; YMEHHE BBIpaKaTh (OPMYyJIaMU 3aBHCHMOCTH MEXKTY
BEJIMYMHAMU

YMeHue OIcpupoBaTb IMOHATUAMMU: IIoCacaoBaTCIIbHOCTD,
apI/I(I)MCTI/I‘IeCKaH N TCOMCTPHYCCKaAsdA IIPOTrpeCCUU; YMCHHC
HCIIOJIb30BaTh CBOMCTBA HOCHGHOB&TGHBHOCTeﬁ, q)OpMYJII)I
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 YCIYT, HaJOru, 3ajlayd U3 00JacTu
yOpaBieHUsl JUYHBIMU W CEMEWHbIMU (UHAHCAMU); YMEHHUE
COCTaBJISITh BBIPAYKCHUS, YPABHECHUS, HEPABEHCTBA U CUCTEMBI 110
YCIOBHIO 33Ja4d, MCCIEAOBATh IIOJYYEHHOE pELICHUE U
OIICHMBATh MPABAONOA00HOCTh MOJYUYECHHBIX PE3YyIbTaTOB

YMeHue onepupoBaTh MOHATHAMU: (PUIypa, TOYKA, OTPE3OK,
npsiMasi, JIyd, JIOMaHasi, yroji, MHOTOYTOJIbHHK, TPEYTOJbHUK,
paBHOOEAPEHHBIN U PaBHOCTOPOHHUH  TPEYTOJIbHUKH,
IPSIMOYTOJIBHBIN TPEYTrOJIbHUK, MeIaHa, OMCCEKTpHUCa U BbICOTA
TPEYrojbHUKA, YETBIPEXYTOJbHUK, MapajuieorpaMmMm, poMo,
IPSIMOYTOJIBHUK, KBaJApaT, Tpamnenus; OKPYKHOCTb, KpYT,
KacarejibHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMH (PUTYpamu;
YMEHHE penaTh 3aJ1a4i, B TOM YHCJIE U3 TOBCEIHEBHOM KU3HU,
Ha HAaxO0XJIEHHE TE€OMETPUYECKUX BEIMYMH C NPHUMEHEHUEM
M3Y4YEHHBIX CBOMCTB (hUryp u (hakToB

10

YMeHue orneprupoBaTh MOHATUSIMHA: PABEHCTBO (PUTYP, PABEHCTBO
TPEYTOJIbHUKOB; IMapajUICIbHOCTh W MEPHEHINKYISIPHOCTD
MPSAMBIX, YTOJI MEXIY MPSIMBIMU, MEPIICHIUKYIIAP, HAKIIOHHAS,
mpoeKIusi, Tmomooue ¢Guryp, TOMOO0HBIE TPEYTOJBHHKH,
CUMMETPHUSI OTHOCHTEIHO TOYKM W TPSIMOW;, yMEHHE
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pacno3HaBaTh PaBEHCTBO, CHUMMETPUIO M mojgodue Quryp,
napayielbHOCTh M MEPHEeHIUKYISIPHOCTh  MPSMBIX B
OKpPYXaIOILEM MUPE

11

YMeHue onepupoBaTh MOHATUSIMH: JJIMHA, PACCTOSIHUE, YTOJl
(BeMMUYMHA YyrJla, CUHYC W KOCHHYC VyIila TpPEYroJIbHUKA),
IJI0MIA/h; YMEHUE OIICHUBATH Pa3MePhI MPEAMETOB U OOBEKTOB B
OKPYXAaIOIeM MHpPE; YMEHUE PUMEHATh (HOPMYJIIBI IIEpUMETpa
Y IJIOIIAJ MHOTOYTOJIBHUKOB, IJTMHBI OKPY>KHOCTH U TLIOIIAU
Kpyra, o0bemMa MpsSMOYTOJbHOTO Mapajvielenuneaa; yMeHue
MPUMEHSTh MPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMME  VyIJIOB  TpeyrojbHuka,  Teopemy  Iludaropa,
TPUTOHOMETPUYECKAE COOTHOLICHUS JJIsI BBIYMCIEHUS [JIVH,
pACCTOSTHHM, TUIOLIAACH

12

YMeHnue u3zo0paxkaTh IUIOCKUE GUTYPHl M WX KOMOWHAIIUH,
MPOCTPAHCTBEHHBIE (DUTYPHI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M D3JICKTPOHHBIX CPEICTB MO TEKCTOBOMY WU
CUMBOJIBHOMY OIHCAHUIO

13

YMeHue OIepupoBaTh MOHATUAMM: IPAMOYIOJIbHAS CHCTEMA
KOOPAMHAT; KOOPAWMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOpAa HA YMCIO, CKAIAPHOE IPOU3BENCHUE
BEKTOPOB; YMEHHME HCIOJIb30BAaTh BEKTOPBI U KOOPJAWHATHI JJIS
IIPEACTABICHNs JAHHBIX M PEUICHUs 3a1ay, B TOM YHCIIE W3
JIPYTUX Y4EOHBIX MPEIMETOB U peanbHOMN KU3HU

14

YMeHne ornepupoBaTh MOHATHUSMHU: CTOJOMKOBBIC W KPYTOBBIC
JTUarpaMMbl, TaONHIBI, cpeaHee apudMeThuyecKoe, MeIuaHa,
HauOOJIbIIICE W HAWMEHbINIEe 3HAYCHHS, pa3Max YHCIOBOTO
HaOopa;  YMEHHME  W3BJICKaTh,  HMHTEPIPETUPOBATH U
npeo0pa3oBbIBaTh WH(GOPMAITUIO, IPE/ICTABICHHYIO B Ta0JIMIIaX
¥ Ha JUarpamMmax, OTpakarol[yl0 CBOWCTBA M XapaKTEPUCTUKHU
peaTbHBIX TIPOIIECCOB W SBJICHWH; YyMEHHE pacro3HaBaTh
W3MCHYMBBIC BEJIMIYMHBI B OKPYKAIOIIIEM MHUPE

15

YMeHue  onepupoBaTb  MOHATHUAMHU:  CIIYYaUHBIA  OIIBIT
(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 3aJayd METOJIOM OpPraHM30BaHHOIO Iepedopa U ¢
UCIIOJB30BaHUEM TIpaBUJia YMHOXKEHUS, yYMEHHUE OIICHUBAThH
BEPOSITHOCTU pEalbHBIX COOBITUN W SIBICHUN, TOHUMATh POJIb
MPaKTUYECKU JOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITUNA B
OKPYXaIOllleM MHUpPE U B JKU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YUCEI
U €r0 POJIbI0 B MAaCCOBBIX SIBICHUSIX

16

YMeHue BbuIOMpATh TOAXOMAIIMA HW3YYEHHBIA METOd IS
peleHusl 3ajladyd, IPUBOJUTH MPUMEPhl MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJAE ¢ IKU3HU, PaACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, OIKCHIBATh
OT/ICJIbHBIC BBIJAIONIUECS PE3YyJbTaThl, MOJYYCHHBIE B XOJE
pa3BUTHUSI MaTEeMaTUKH KaK HayKd, TPHUBOJUTH IMPUMEPHI
MaTEMAaTHYECKUX OTKPBITUH M UX aBTOPOB B OTECUECTBEHHOUN U
BCEMUPHOU UCTOPUU

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

Kox

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

1 Yucna ¥ BEIYUCIIEHUS

1.1 |HarypanwHble u 11ensic uncia. [Ipu3Haku 1eTMMOCTH HENBIX YHCE

1.2 |OOBIKHOBEHHBIC W JECATHYHBIC IPOOH, TMPOICHTHI, OECKOHEUHBIE
nepuoANYecKue 1poodu

1.3 |PanuonanbHBIC qyuca. Apudmernueckue onepanuu c
palMOHAJIBHBIMU YHCIIAMU

1.4 |JleiictBuTenbHble  uyMcia.  ApupMETHYECKHe  omepauud ¢
JNIEUCTBUTEILHBIMU YU CIIAMU

1.5 |IIpubnuxeHHBbIC BBIYUCICHUS, MPABHUJIA OKPYIJICHUS, MPUKUAKA M
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OILICHKA pE3yJibTara BBIUMCIICHUM

2 AnrebpandecKkue BhIpaKCHHS
2.1 |bykBeHHBIC BbIpaXEHUS (BBIPAKEHUS C TIEPEMEHHBIMHU)
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. CucTeMBl 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 MPOLIEHTOB
5 OyHKIMN
5.1. | ®ynkuwus, cnocoObl 3ananus GyHkuuu. I'padux QyHknuu. O6nactsb
OINpe/eNIeHUs] U MHOXECTBO 3HaueHWd (yHkumu. Hymu Qynkumu.
[IpoMeXYyTKH  3HAKONOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH
¢bynkun. MakcumyMbl ¥ MUHUMYMBbl (yHkuuud. Haubonbiiee u
HauMEHbIlIee 3HaYeHHe (PYHKIUU Ha MPOMEKYTKE
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).
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	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).



