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AHHOTANUA K padoyeil mporpamme

PaGouass mporpamma ydeOHOro mpeamera «MaTemaThka» MOATOTOBJICHA B
COOTBETCTBUH C:
o dbenepaibHBIM rOCYyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO
oOmero oOpa3oBanusi (mpuka3 MuHucTepcTBa MnpocBenleHus Poccuiickoit
®deneparuun oT 31.05.2021 Ne 287 ¢ u3aMeHEHUSIMU U JOTIOTHEHUSIMU );
o denepanbHOl  00pa3oBaTENbHOM  MPOrpaMMONl  OCHOBHOTO  OOIIEro
oOpaszoBaHus, yTBepxkaAcHHOU mpukazoM Ne 370 MwuHHCTEpPCTBAa MPOCBEIICHUS
Poccuiickoit @enepanyu ot 18.05.23 ¢ u3BMEHEHUsIMU U JONIOJTHEHUSIMU;
o npuka3zom MuHucrepcrBa npocseuenuss Poccniickoit @eaeparuu ot 09.10.
2024 No704 o BHeceHMHM HM3MEHEHUU B HEKOTOpbIE MpHKa3bl MHHHCTEpPCTBA
MIPOCBELICHUSA Poccuiickoii denepanuu, KacCarolnecs benepanbHbIX
o0pa3oBaTeIbHBIX TPOrpaMM HaYalbHOrO o0O0IIero oOpa3oBaHUs, OCHOBHOTO
o01rero oOpa3oBaHus U CpeIHEro O0IIero 00pa3oBaHus;
o denepanbHoil pabodeil mporpamMmoil MO MaTeMaTHKe OCHOBHOT'O OOIIETro
oOpa3oBaHus, MockBa;
° npukazoM MuHHCTEepcTBAa TmpocBemeHus Poccuiickon @Penepauuu  OT
23.07.2025 Ne 551 "OG yrtBepxkaeHuu (QeaepaabHOTO TEPEUHs SIECKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTu3aluu
UMEIOIUX TOCYIAapCTBEHHYIO aKKpPEIUTAIMI0 00pa30BaTENIbHBIX MPOrpaMM
HavyaJIbHOTO 00IIEero, OCHOBHOTO O0IIEro, CpeHero 0o1Iero oopa3zoBanus';
. OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMON OCHOBHOT'O OOIIET0 00pa3oBaHUS
UV OO «llerpoBckas mikomnay;
* WH()OPMAITMOHHO-METOJAMYECKUM MHCHbMOM 00 OCOOCHHOCTSX MPETOaBaHMsI

yaebHoro npenmera «MatemaTtuka» B 2025/2026 yue6HOM TOAYy;

o nporpammoit Bociutanusi Y OO «lleTpoBckas mikomnay.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O INPEJIMETA
«MATEMATHUKA»



Pabouas nporpamma no maTeMatuke Jjist o0ydaromuxcs 5S—9 kinaccoB pa3paboTaHa
Ha ocHoBe DenepanbHOr0 TOCY/IapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJIapTa
OCHOBHOT'O 00111er0 00pa30BaHus C Y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHM,
MPEABSIBIIEMBIX K MaTeMaTUYECKOMY OOpa30BaHUIO, U TPaAUIUNA POCCUHUCKOTO
o0pa3zoBaHus, KOTOpbIe 00ECIIEYMBAIOT OBJIAJICHUE KIFOYEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY ISl HEMPEPBIBHOTO OOpa30BaHMs U CaMOPA3BUTHA, a
TaKXK€ II€JIOCTHOCTh OOIIEKYJbTYPHOTO, JIMYHOCTHOTO U TO3HABATEIHLHOTO
Pa3BUTHS 00yUYarOITUXCS.

B paGoueit nporpamme yuTeHbl ujed W Tmonokenus KoHmenmuu pa3BUTHS
MaTreMaTH4eckoro oopasoBanus B Poccuiickoit @enepanuu.

B smoxy mudpoBoii Tpanchopmaruu BceX cdep UeTOBEUECKOW NESITEIHbHOCTH
HEBO3MOXXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boii
MAaTeMaTHYEeCKON TIOJATOTOBKH. Y>K€ B IIIKOJIE MaTEMaTHKa CIYXHUT OIMOPHBIM
OpEeaIMETOM ISl U3YYEHUS CMEXHBIX AUCHUIUIMH, & TO0CJ€ IIKOJbl pPeaabHOU
HEOOXOAMMOCTHIO CTAaHOBUTCS HENpPEpPBhIBHOE OO0pa3oBaHUE, 4YTO TpeOyeT
MOJIHOLIGHHOW 0a30Boil  00111€00pa30BaTeIbHON TMOJATOTOBKH, B TOM YHCIIE H
MaTeMaTH4YeCKOi. DTo OOYCJIOBJIEHO TEM, 4YTO B HAIM JHU PACTET YHCIIO
npodeccuii, CBSI3aHHBIX C HEMOCPEACTBEHHBIM NMPUMECHECHHEM MAaTeMaTHKH: U B
chepe PKOHOMHUKH, U B OW3HECE, M B TEXHOJOTHYECKHX OOJACTAX, M Jaxe B
ryMaHuTapHeIX cdepax. TakuMm oOpa3om, Kpyr HIKOJBHHUKOB, IJII KOTOPBIX
MaTeMaThKa MOXET CTaTh 3HAYMMBIM IpeaMeToM, paciupsiercs. IIpakTudeckas
MMOJIC3HOCTh MaTEMaTHKH OOYCIIOBJIGHA TeM, 4YTO €& TMPEAMETOM SBIISIOTCS
dbyHIaMeHTaIbHbIE CTPYKTYPHl HAIlero MHpa: NPOCTPAHCTBEHHBIC (OPMBI H
KOJINYECTBEHHBIE OTHOIIICHHUS OT MPOCTEUIIINX, YCBAaUBAEMbIX B HETIOCPEACTBEHHOM
OMBITE, JO0 JOCTATOYHO CJIOKHBIX, HCOOXOMUMBIX [IJI1 PA3BUTHS HAYYHBIX H
NPUKIAIHBIX HJeH. be3 KOHKpPETHhIX MaTeMaTHYECKUX 3HAHWUW 3aTPYAHEHO
MMOHUMAaHUE TPUHIIMIIOB YCTPOMCTBA W MCIIOJB30BAHUS COBPEMEHHOM TEXHUKH,
BOCTIPHUATHE M HHTEPIpPETAIUs Pa3HOOOPa3HOM COIMATbHOM, YKOHOMHYECKOM,
noiuTu4Yeckon uHdopmaimu, ManoddpdexkTuBHA TOBCEIHEBHASI MpaKTUYecKas

ACATCIIBHOCTD. Ka>1<):[0My YCJIOBCKY B CBOCH JKU3HU MNPpUXOAUTCA BBIIIOJIHATD



pacy€Tbl U COCTABIIATH AJITOPUTMBI, HAXOAUTh U MPUMEHITh (POPMYIbI, BIAJETh
[IPAKTUYECKUMU NPUEMAMU I€OMETPUYECKUX U3MEPEHUM U MOCTPOCHUM, YUTATh
uH(pOpMaIHIO, MPEACTABICHHYIO B BUAE TaONMI], AMarpaMM M rpaukoB, >KUTb B
YCIIOBUAX HEOIPEAEIEHHOCT! U IIOHUMAaTh BEPOATHOCTHBIN XapakTep CIIyYalHbIX
coObIThii. OIHOBPEMEHHO C pacmupeHreM cdep NPUMEHEHHs MaTeMaTHUKUA B
COBPEMEHHOM 0011ecTBe BCE 00Jiee BaXKHBIM CTAHOBUTCA MAaTEMaTUUYECKUU CTHIIb
MBIIUICHUS, TPOSBIISIIOLINNCS B ONPEEIEHHBIX YMCTBEHHBIX HaBbIKax. B nponecce
U3Y4YEHUsT MaTEMaTUKU B apceHal NPUEMOB M METOJOB MBIIIJICHHS YEJIOBEKA
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS HMHIAYKLIMUS W JEIyKuus, o00oOlieHue u
KOHKpETH3allusl, aHalu3 W CHUHTE3, KilacCUpUKALMs U CUCTEMaTU3alMs,
abctparupoBanue u aHajorus. OOBEKTHl MaTEMAaTHYECKUX YMO3AKIIOYECHHH,
npaBuja UX KOHCTPYHPOBAHMS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHIA,
CIIOCOOCTBYIOT BbIpabOTKEe yMEHHs (hOPMYIMPOBaTh, 00OCHOBBIBAThH U JI0KA3bIBATh
CY)KJIEHMs, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MBIIUICHHE. Benymas poib
NPUHAIIEKUT MaTeMAaTUKe M B (OPMUPOBAHUM AITOPUTMHUYECKONH KOMIIOHEHTHI
MBIIUIEHUS] W BOCIUTAHUM YMEHHMM JEHUCTBOBATh I10 3aJaHHBIM aJIrOpUTMaM,
COBEPIICHCTBOBATh U3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mporecce penieHus
3aJja4 — OCHOBOM yueOHOH e TeIbHOCTH Ha ypOKax MaTEMAaTUKH — Pa3BUBAIOTCS
TaKXKe TBOpYECKass W MpPUKIaJHAs CTOPOHBI MblluieHus. OOyueHue mMaTeMaTHKe
na€T BO3MOXKHOCTb pa3BUBaThb y OOYyYalOUIUXCS TOYHYIO, PAlMOHAIBHYIO WU
WHOOPMATUBHYIO peYb, YMEHHE OTOMpATh HambOJee MOAXOMSINNUE SI3BIKOBHIC,
CHUMBOJIMYECKHE, rpapuecKue CpeIcTBa JUIsl BBIPAXKEHUS CYKICHUI U HATJISITHOTO
ux mnpencrtaBieHus. HeoOXonUMbIM — KOMIIOHEHTOM  OOIIEH  KyJbTypbl B
COBPEMEHHOM TOJIKOBAaHUU SIBJISIETCSl OOIee 3HAKOMCTBO C METOJaMH IO3HaHUS
JNEUCTBUTEIIBHOCTH, IPEACTABICHUE O MpeaMeTe M METOJaX MAaTeMaTUKH, HX
OTJIMYMNA OT METOJOB JIPYIrMX €CTECTBEHHbIX M TYMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHHUS] MaTeMaTHKU JJIsl PEHICHUs HAYYHBIX U MPHUKIAJHBIX
3amady. Takum o00pa3oM, MaTeMaTH4YeCKOe OOpa30BaHHE BHOCUT CBOW BKJIAJ B
(opMupoBaHue oOLIEH KyJIbTYphl 4YenoBeKa. M3ydeHue MaTeMaTHKUA TaKKe

CHOCOGCTByeT 9CTCTUYCCKOMY BOCIIMTAHHWIO YCIOBCKA, INOHHMMAHHIO KpaCOTbl H



U3SIIECTBA MAaTEMAaTUUYECKUX PACCYKJIEHUM, BOCIIPUATUIO TE€OMETPUUYECKHUX (HOpM,

YCBOCHHUIO UJICU CUMMCTPUH.

HEJU U3YUYEHUSA YYEBHOI'O IPEJMETA

«MATEMATHUKA». 5—9 KJIACCbI

[IpropuTeTHBIMU LIETAMHU 00y4YEHHUsI MaTeMaTuKe B 5—9 kinaccax sBISIOTCS:
dbopMupoBaHue 1EHTPAIbHBIX MAaTEMAaTHUUYECKUX TOHSATUN (YUCIIO, BEJIMYMHA,
reoMeTpuieckas purypa, nepeMeHHas, BEposITHOCTb, QyHKIHS ), 00ECIEUHBAIOLIUX
OPEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh  MaT€MaTUYecKOro  oOpa3oBaHUs
oOyyJarommxcs;

NoJIBe/IeHHe OOy4YaloIUXCs Ha JOCTYIHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKU W OKPYXKAIOIIErOo MHUpa, MOHUMAHUE MATEMATHKU Kak
4acTH 00IIeH KyJIbTyphl 4YeTOBEYECTRA;

pa3BUTHE WHTEIUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEW 0O0ydaromuxcs,
NO3HABATENIbHOM  AaKTUBHOCTH, MCCJIEAOBATENbCKMUX YMEHUH, KPUTHYHOCTH
MBIIUICHHS], UHTEPECA K U3YUYCHHUI0 MAaTEMAaTUKH;

dopMupoBanue (GYHKIMOHAIBHON MaTEMaTHYECKOM TIpaMOTHOCTHU: YMEHHUSA
pacmo3HaBaTh  TPOSBICHUS  MaTeMaTHMYECKUX  TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTYalUSIX U MPU U3YYEHUU OPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
dbopMynHpoBaTH X Ha A3BIKE MATEMATUKU M CO37]aBaTh MAaTEMAaTHUYECKUE MOJICIIH,
MIPUMEHSTh OCBOCHHBIM MaTeMaTUYECKUM amnmapaT g pEUIeHUs MPaKTHUKO-
OpPUEHTHPOBAHHBIX 3a/a4, MWHTEPHPETHUPOBATh M OLEHUBATH IOJYyYCHHBIE
pe3yJIbTaTHI.

OcCHOBHbBIE JIMHUU COJIEp’KaHUSI Kypca MaremMaTuku B 5—9 kmaccax: «Ywucna u
BEIYHCIICHUS», «Anredpa» («AnreOpandecKkue BBIPAKCHHS», «YpaBHEHUS W
HepaBeHCTBa»), «Dyukumm», «l'eomerpus» («['eomerpuueckue GUTYPHI U HX
cBoicTBay, «lM3MepeHHe TE€OMETPUYECKUX BEJIHYHUH»), «BeposiTHOCTh U

CTaTUCTHUKA».



MECTO YYEBHOI'O NPEJMETA «MATEMATHUKA» B YYEBHOM
IJIAHE

B cootBerctBUM ¢ DepepanbHbIM  TOCYAapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJApTOM  OCHOBHOIO  oOmiero oOpa3oBaHWsS  MaTeMaTHKa  SIBJISIETCS
o0si3aTeNIbHBIM TMPEMETOM Ha JaHHOM YpoBHEe oOpaszoBaHus. B 5—9 kmaccax
y4eOHbIN npeaMeT «MartemaTrukay TpaJIullMOHHO U3Y4aeTCsl B paMKaxX CIEIyIOIIUX
y4eOHBIX KypcOB: B 5—6 kjaccax — kypca «Marematuka», B 7—9 kiaccax —
KypcoB «Aurebpa» (BKJIOYasi JIEMEHThI CTATUCTUKUA U TCOPHUH BEPOATHOCTEH) U
«I'eomerpus». Hacrosmieit mporpaMMoii BBOJIUTCS CaMOCTOSITEIbHBIN y4eOHBIM
Kypc «BeposiTHOCTb U CTaTUCTHUKA.

Hacrosmeit mporpamMmMoii mpeycMaTpyuBaeTCsl BbIICJIICHHE B Y4eOHOM IUIaHE Ha
U3y4eHHe MaTeMaTUKH B 5—6 Kiaccax 5 y4eOHBIX YacoB B HEJEII0 B TCUCHHUE
KaXJI0ro rojia o0yueHus, B 7 1 9 kimaccax 5 y4eOHBIX 4acoOB B HEJCNIO B TCUCHUE
KaXJ10r0 roga ooydenus (anredpa 3 yaca/reometpus 2 daca), B 8 kiacce — 6 4acoB
B Hegento (anredpa 4 yaca/reomeTpus 2 daca).

Kypc «BepodrHocTs U cratucTuka» u3ydaercs ¢ 7 mo 9 knace, 1 yac B Hexelno,

utoro 102 yaca.

YMK:
HOMED B | aBTOP Ha3BaHUC KJIacC | M37aTEIbCTBO
OITY
MaTeMaTHKa
1.1.2. Bunenkun H.A., | Maremartuka: 5-i 3) AKIMOHEpHOE
4.1.1.1 | XoxoB B.I., KJ1acc: 0a30BBIN 00IIIECTBO
YecnokoB A.C. 1 | ypoBeHb: YU€OHUK: B "U3naTenbcTBO
Ipyrue 2 JacTsx "IIpoceemenue"
3-e u3aHue,
nepepaboTaHHOE
1.1.2. Bunenkun H.A., | Maremartuka: 6-i 6 AKIIMOHEpHOE
4.1.1. 2 | Xoxos B.I., Kjacc: 0a30BBIN 00IIIECTBO




UecHokoB A.C. u | ypOBEHb: YUCOHUK: B "N3narenscTBO
npyrue 2 HacTax "[IpocBemenue”
3-¢ u3manme,
nepepaboTaHHOE
anrebpa
1.1.2. Makapsiues Maremartuka: 7 AKIMOHEpHOE
4113 |IO.H., Munaiok | Anrebpa:7-ii kiacc: 00111eCTBO
H.I'., HemkoB 0a30BbIi YPOBEHD: "U3naTenbcTBO
K.W. u npyrue; | yueOHUK "IIpocBemienne"
nox pen. Tensiko | 15-e uznanume,
Bckoro C.A. nepepaboTaHHOE
1.1.2. Makapbiues Maremartuka: 8 AKIMOHEpHOE
4114 |1O.H., Munmiok | Anrebpa:8-ii kiacc: 00I11eCTBO
H.T'., Hemkos 0a30BbIl YPOBEHBD: "N3narenbcTBO
K.W. u npyrue; | yueOHHK "TIIpoceemenue"
non pexa. Tensiko | 16-e uzganue,
Bckoro C.A. nepepaboTaHHOE
1.1.2. MakapsiueB Marematuka: 9 AKITMOHEpHOE
4,115 |IO.H., Munaiok | Anrebpa:9-ii kimacc: 001I1eCTBO
H.T"., Hemikos 0a30BbIl YPOBEHb. "N3natenbcTBO
K.W. u npyrue; | yueOHUK "IIpoceeienue"
nox pen. Tensiko | 15-e uznanue,
Bckoro C.A. nepepaboTaHHOE
rEOMETPUS
1.1.2. Aranacsan JI.C., | MaremaTuka. 7-9 AKIMOHEpHOE
4.1.2.1 | byry30BB.®., ['eomerpus: 7 - 9-¢ 0O0IIIECTBO
Kanomues C.b. u | kitaccel: 0a30BbIi "U3naTenscTBO
IpyTHe YPOBEHb: YUYCOHUK "IIpocsemenue"

14-e u3panue,

nepepaboTaHHOE




BEPOATHOCTh U
CTaTHCTHKA
1.1.2. Breicoukunit U1.P., | Marematuka. 7-9 AKIHMOHEPHOE
4.13.1 | SAmenko N.B.; BepositHOCTh 1 00111eCTBO
IO/ peN. cTaTucTHKa: 7 - 9-e "U3naTenbcTBO
SImenko U.B. KJ1acChl: 0a30BBIA "IIpocBemenue"
YpOBEHb: YUEOHHK: B
2 4acTax
1-oe u3nanue
IJIAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA KYPCA
«MATEMATHUKA»

OcBoenue yueOHoro npeamMera «MareMaTrukay T0KHO 00eceYrBaTh TOCTHKEHHE
HAa YpPOBHE OCHOBHOTO 00IIero oO0pa3oBaHUsl CIEAYIOUUX JIMYHOCTHBIX,
METanpeIMETHBIX U PEAMETHBIX o0Opa3oBaTeIbHBIX pPE3YIBTATOB:
JIMUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE ~ pE3yJIbTaThl ~ OCBOCHHUS  MPOTpaMMbl  y4eOHOro  TpeaMeTa
«MaremaTrka» XapaKTepHU3yITCS:

IlaTrpuoTnyeckoe BOCNHMTAHME: TIPOSBICHUEM HHTEpEca K MPOUUIOMY U
HACTOSIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOLIEHUEM K JOCTHUKEHUSIM
POCCHMCKMX MATE€MaTUKOB H POCCUWCKOW MAaTeMaTHUYE€CKOW IIKOJBI, K
MCITIOJIb30BAHUIO ATUX JIOCTHKEHHUH B IPYTUX HAyKax M MPUKIIATHBIX chepax.
I'paixknanckoe ¥ JAyXOBHO-HPABCTBEHHOE BOCIHHMTAHHE: TOTOBHOCTBIO K
BBITIOJTHEHUIO 00s3aHHOCTEH rpakIaHNHA M PeaIU3aIiH €T0 MPaB, MPEACTaBICHUEM
0 MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3NHUHBIX CTPYKTYp, SBJICHUM,
MPOLIEyp TPaKIAHCKOTO 00mecTBa (BBIOOPHI, OMPOCHI U TIpP.); TOTOBHOCTHIO K
OOCYXXJIEHUIO ITHYECKHX MPOOJEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM
JOCTH>)KEHUN HayKH, OCO3HAHUEM BaXHOCTH MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B

NESTENbHOCTA YYEHOTO.



TpynoBoe BocnuTaHHMe: YCTAaHOBKOM Ha AaKTUBHOE YyYacTHEe B PEIICHUH
MPAaKTHYECKUX 3a7ad MaTEeMaTHUECKON HAmNpaBICHHOCTH, OCO3HAHHEM Ba)KHOCTH
MaTEeMaTHYECKOT0 O0pa30BaHMA Ha MPOTSHKEHUH BCEH >KWU3HU JUIS YCHEIIHOM
npo(heCCHOHATBHONW  NIEATENBHOCTH M Pa3BUTHEM HEOOXOIWMBIX YMEHHIA,
0CO3HAaHHBIM BBIOOPOM M IOCTPOCHUEM HHIUBUAYATHHON TPACKTOPHH 00Pa30BaAHHUS
U OKU3HCHHBIX IUTAHOB C YYE€TOM JIMYHBIX HHTEPECOB W  OOIIECTBEHHBIX
NOTPEOHOCTEH.

JcTeTHYECKOe BOCMUTAHME: CIIOCOOHOCTHIO K OMOITMOHATLHOMY U 3CTETHYECKOMY
BOCTIPUSTHIO MAaTEeMaTUIECKUX O0OBEKTOB, 3a/1a4, PEIICHUN, pACCyKACHUI; YMECHHUIO
BUJICTh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI'0 MO3HAHMSI: OPUEHTAIINCH B IEATEITLHOCTH HA COBPEMEHHYIO
CHUCTeMYy HAayYHBIX TPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS
YeNI0BeKa, MPUPOIBI U O0IIEeCTBA, TOHUMaHUEM MaTeMaTHIeCKON HayKH Kak chepsl
YeJIOBEYECKON EeSATENBHOCTH, ITANOB €€ Pa3BUTUS W 3HAYUMOCTH JIS Pa3BUTHS
[IUBUJIN3AIIUN; OBJIAJCHUEM S3bIKOM MAaTEMAaTUKU U MaTEMaTUYECKOW KyJIbTYpOu
KaK CpEeACTBOM T[IO3HAHMS MHpA; OBJIAJACHHEM MPOCTEUIIUMU HaBBIKAMHU
UCCJIeI0BATEIBCKOM JESITEIbHOCTH.

dusnyeckoe BocNUTaHHE, (POPMUPOBAHUE KYJbTYPbl 3/10POBbS M
IMOIMOHAJIBHOIO 0JIArOMOJY4YHsi: TOTOBHOCTHIO INMPUMEHATh MaTeMaTHUECKHUE
3HaHMSI B HWHTEpPECax CBOETO 3/I0POBbs, BEACHHUS 3I0POBOr0 o0pa3a KU3HH
(3mopoBoe muTaHuE, cOAJAaHCUPOBAHHBINA PEKUM 3aHATUN M OTABIXA, PETYISIpHAS
¢dusnueckasi akTUBHOCTD); CPOPMUPOBAHHOCTHIO HaBbIKA PEQIICKCUU, TPU3HAHUEM
CBOETO TIpaBa Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4ejaoBeKa.

JKOJOrn4ecKoe BOCNMTAHME: OpPUEHTAIlMCW HAa TMPUMEHEHHE MaTeMaTHYEeCKUX
3HAHWA JUIsI PENICHHs] 337ad B O0JIACTH COXPAHHOCTH OKPY’KAIOMIEH CpEeIbl,
IUTAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKHM WX BO3MOXHBIX TOCIEICTBUN IS
OKpY)Karolllel cpeabl; OCO3HAHHEM TIJI00ATBbHOrO XapakTepa 3KOJOTHYECKHX
npoOJieM U MyTel UX PeIICHUsI.

JINYHOCTHBIE pe3yJibTaThbl, 00ecneYnBalONIie AJANTANNIO 00y4Yarolerocss K

H3IMCHAIINNMCH YCIIOBUAM COHHaJIbHOﬁ u IlpPIpOI[HOﬁ Cpeabl: TOTOBHOCTBIO K



JEUCTBUSAM B YCJIOBHUSAX HEONPEACIEHHOCTH, TMOBBIICHUIO YPOBHA CBOEH
KOMIIETEHTHOCTH 4Yepe3 IMPAKTUYECKYI0 AEATEIbHOCTb, B TOM YHUCJIE YMEHHUE
YUUTBCA y JPYTrUX JIoAeH, mpuoOpeTaTh B COBMECTHOWU JEATENbHOCTA HOBBIE
3HaHUS, HABBIKM W KOMIIETEHIIMM U3 ONbITa JIpPYrux; HEOOXOJAMMOCTHIO B
dbopMUpOBaHUM HOBBIX 3HAHWUM, B TOM 4HCIEe (QOPMYIUPOBATH UJEH, MOHSATHUS,
TUNOTe3bl 00 00BEKTAaX U SIBJICHUAX, B TOM UHCJIE paHee HEe U3BECTHBIX, 0OCO3HABATh
neUIUThl COOCTBEHHBIX 3HAHUM UM KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE
pa3BUTHE; CIIOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
NpUHUMAeMbIe pEIICHUsS W JACHCTBUS, (POPMYITUpOBaTH M OLICHUBATH PUCKH H

NoCNeCTBUS, (HOPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yJdbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro MpeameTa
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HABATENIbHBIMU  JCUCTBUSMH,  YHHUBEPCAIBHBIMU  KOMMYHUKATUBHBIMU
NEUCTBUSIMU U YHUBEPCAIBHBIMU PETYJISITUBHBIMU JI€CTBUSAMMU.

1) YHuBepcaibHbIe MO3HABATEIbHBIE JeiicTBUs o0ecrieunBaroT HOPMUPOBAHUE
0a30BBIX KOTHUTHUBHBIX MPOIIECCOB OOYYAIOIMIUXCS (OCBOCHHUE METOOB IMO3HAHMS
OKPY’KaIOUIEro MHpa; MPUMEHEHHUE JIOTMYECKUX, HCCIIEIOBATEIILCKUX OIEpalnii,
yMEHHU paboTaTh ¢ HHpOpMaIuei).

ba3oBble Jornueckue AeMcTBUA:

BBIABJISAITH W XapaKTEpPU30BaTh CYLIECTBEHHbIC IIPU3HAKM MaTeMaTUYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU;, (HOPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATUI; YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHUS JIJ1s1 000OILEHHS] U CPAaBHEHHUSI, KPUTEPUU MPOBOJIUMOTO aHAJIN3a;
BOCIIPHHUMATh, (HOPMYIUPOBATH U MIPEOOPA30BHIBATEH CY)KIICHUS: YTBEPAUTEIHHBIC

U OTPHULATCIBbHBIC, CANMHUYHBIC, YaCTHBIC 1 O6H_II/IC; YCJIIOBHEIC,



BBISIBIISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U W TMPOTHBOPEYUS B
dakTax, MaHHBIX, HAOMIONCHUSIX M YTBEPXKACHHSX; MpeajiaraTh KPUTCPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeaTh BBIBOJIBI C HCIIOIH30BaHUEM 3aKOHOB JIOTHKH, A TYKTUBHBIX U HHIYKTHBHBIX
YMO3aKIIOUEHUH, YMO3AKITIOUCHUH 110 aHAJIOTHH;

pa30upaTh JI0Ka3aTeIbCTBA MAaTEMATHYCCKUX YTBEPKACHHH (NIpPAMBIE H OT
NPOTUBHOTO), TPOBOJAWTH  CAMOCTOSITEIIBHO  HECJIOXKHBIC  JIOKa3aTelIbCTBA
MaTEMaTUYECKUX (aKTOB, BBICTPAMBATh apTYMEHTAIIUIO, NIPUBOJIUTH MPUMEPHI H
KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUS,

BBIOMpATH CIOco0 pemieHus yuyeOHOU 3ajaur (CpaBHHBATh HECKOJBKO BapHAHTOB
pelIcHMs, BBIOMpATh HaWOOJee TMOAXOAAIIMK C Y4ETOM CaMOCTOSITCIIBHO
BBIJICJICHHBIX KPUTCPHUCB).

BazoBble HcciienoBaTeIbCcKHeE TeHCTBHS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCJIENOBATEIbCKUM HHCTPYMEHT TMO3HAHUS,
dopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIHME  MPOTUBOpPEYHE,  MpoOJIemy,
CaMOCTOSITEJIbHO YCTAaHABIMBAaTh HCKOMOE M JaHHOe, (OpPMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAMUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TUIAHY HECIIOKHBIA IKCIIEPUMEHT,
HEOOJBIIOE HCCIEOBAaHUE MO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOTo
00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO;

CaMOCTOATENHLHO (OPMYIHpPOBaTH OOOOIICHHWS ¥ BBIBOJALI IO pPeE3yJbTaTaMm
MPOBENEHHOTO  HAONIONIEHWs, WMCCIENOBAaHUSA, OLECHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOAOB U 000O0IICHHIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BBIABUTATH
MIPETOIO0KEHHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISIBIISITh ~ HEJOCTATOYHOCTh U M30BITOYHOCTh  WHGOpMAIMH,  JaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUS 3a]1a49H,

BEIOWpATh,  aHaJU3UPOBATh, CHUCTEMATHU3UPOBaTh W  WHTEPIPETUPOBATH

MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MPEACTABICHHUS;



BbIOMpaTh (HOpMy MPEACTABICHHUS MHPOPMALMHU U WUIIOCTPUPOBATH pEIIAEMble
3a]a4M CXeMaMH, JuarpaMMamu, HHOW rpadukoi U 1X KOMOMHALIUSAMU;

OLIEHWBATh HAAEKHOCTh MH(OPMALIUU TI0 KPUTEPUSIM, MPEUIOKECHHBIM YUYUTEIEM
Wi c(hOpPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

2)  VYuHuBepcajibHble  KOMMYHMKATHBHbIE  JeficTBHA  00ECIEUYUBAIOT
c(hOpMUPOBAHHOCTH COIMATLHBIX HABBIKOB O0YYaIOIIHXCSI.

OO0wenue:

BOCTIPpUHUMATh M (OPMYIHUPOBATH CYXKIEHHS B COOTBETCTBHHM C YCJIOBHSIMH H
eJISIMUA OOIICHHSI; ICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUYKY 3pEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTh TIOSCHEHHS IO XOJIy peUIeHHs 3a/Jaud,
KOMMEHTHPOBATH MMOJYICHHBIN Pe3ybTarT;

B XO0Je OOCYXICHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIa€MOW TEMHI,
npoOJieMBl, pelraeMol 3aJadyd, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha ITOWCK
pEIIeHHs; COIMOCTAaBISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
auanora, oOHapy»KMBaTh pa3liMyue U CXOJCTBO IO3MIIMKI; B KOPPEKTHOH (dopme
bopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEJICTABISATh PpEe3yibTaThl pEUICHUS 3a/Jaud, SKCIEPUMEHTa, HCCIEAOBAHMS,
IIPOEKTa; CaMOCTOATENBbHO BBIOMPATh (OpMAT BBICTYIUICHHS C Y4€TOM 3ajaad
Ipe3eHTAIMN 1 OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4vecTBO:

MOHUMATh M UCTIOIH30BATh MPEUMYIIIECTBA KOMaHAHOW U MHANBUIYATLHOW PaOOTHI
IpU PEIICHUH y4eOHBIX MaTEMaTHYECKUX 3aj7a4;, MPUHUMATh IIeJb COBMECTHOM
JEsITeIbHOCTH, TUIAHUPOBAaTh OpPraHMU3allMI0 COBMECTHOH paboThl, pacrupenensiTh
BUJIBI pabOT, IOTOBapUBATHCA, 00CYKIATh MPOLIECC U PE3yIbTaT paboThl; 000011aTh
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B TPYNIOBBIX (opMax paboThl (0OCYX)ACHUS, OOMEH MHEHHSIMH,
MO3TOBBI€ IITYPMBI U JIp. ); BHIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH CBOU
JICHUCTBUSL C IPYTUMU WICHAMH KOMAHbI, OIEHWBATh KauyeCTBO CBOETO BKJAJa B
o0muit  MpPOAYKT TO  KpUTepusM, CHOPMYITUPOBAHHBIM  yYaCTHUKAMH

B3aUMOJEUCTBUSL.



3) YHuBepcajbHble peryJsiTUBHbIC JeiicTBUSI 00ecneunBaloT (OpMUpPOBaAHUE
CMBICJIOBBIX YCTAHOBOK M JKU3HCHHBIX HaBBIKOB JIMYHOCTH.

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJATH IUJIAH, AJITOPUTM DPEILIECHUS 3a/ayu (WU €ro 4acTh),
BBHIOMpAaTh CHOCOO pEIICHHS ¢ YYETOM HMEIOIIUXCA PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, ApryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTBI PELICHUN C YYETOM
HOBOW MH(pOpMauu.

CaMOKOHTPOJIb:

BJaJIeTh CHOCO0AMU CaMOINPOBEPKH, CAMOKOHTPOJIA IIpolecca M pe3ysibrara
peuIeHns MaTeEMaTUYECKON 3aa4H;

OpEABUAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HMKHYTHh IIpHM PpELICHHH 3aJadH,
BHOCUTh KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pE3yJIbTaTa JEATECIBHOCTH IIOCTABICHHON LEIU W
YCIIOBUSIM, OOBSICHATH IPUUUHBI TOCTHKEHUS WM HEJOCTUKEHUS 1IeJIH, HaXOIUTh

olIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

B ¢denepanpHBIX M permoHanIbHBIX MPOIEAYypax OICHKA KauecTBa 0Opa30oBaHUs
UCTIONIb3yeTCA  MepedyeHb  (KoaudukaTtop) MpoOBEpSAEMbIX TpeOoBaHUN K
METanpeIMETHBIM pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbI

OCHOBHOTO 00111eT0 00pa30BaHUs.

[lepeuens (koaudukaTop) MPOBEPSIEMBIX
TpeOOBaHU K METANPEIMETHBIM pe3yIbTaTaM OCBOCHUSI OCHOBHOU

00pa3zoBaTeIbHOM TPOrpaMMBbl OCHOBHOT'O OOIIEro 00pa30BaHMS

Kon [IpoBepsiemble TpeOOBaHUS K METANPEIMETHBIM pe3yJbTaTam
MIPOBEPSIEMOI0 | OCBOCHUSI OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOI'O

TpeboBaHUsa | 00IIero 00pa3zoBaHUs




ITo3naBaTenbHbIe Y'Y /]

1.1

ba3oBrle nornueckue nercTBUS

111

BbIsABIIATE U XapaKTCpUu30BaTh CYIMICCTBCHHLIC ITIPU3HAKN 00BEKTOB

(stBIICHUI)

1.1.2

VYcranaBiauBaTh  CYHIECTBEHHBIM MpHU3HAK  Kiaccudukanuwy,
OCHOBaHHUS JJ11 0000I1IEHHS U CPABHEHU S, KPUTEPUHU MPOBOAUMOTO

aHaJin3a

1.1.3

C yuyeroM MpemsioKEHHOM 3a7ayu BBISIBISATh 3aKOHOMEPHOCTH U
IPOTUBOPEUMsT B  paccMaTpuBaeMbIx  (akTax, JaHHBIX W
HaOIIOACHUSIX;
npejjaraTb KpPUTEPUM ISl BBISIBICHUS 3aKOHOMEPHOCTEM W
MIPOTUBOPEUHI;
BBISBJIATh AeUIUT WHGOPMAINH, JAHHBIX, HEOOXOAUMBIX IS

PCUICHUSA MOCTaBJICHHOM 3aJa4uun

1.1.4

BriaBisaTh IMPUYINHHO-CJIICACTBCHHBLIC CBA3HM IIPH H3YYCHHU

SIBIICHUW U TIPOLIECCOB

1.15

Jlenatb  BBIBOABI C  MCIOJB30BAHUEM  JCAYKTUBHBIX U
VHJYKTUBHBIX YMO3AaKJIFOYEHHUM, YMO3AKJIIOUCHUN IO aHAJIOTHH,

(bopMyITHPOBATH TUITOTE3BI O B3aUMOCBSI3SIX

1.1.6

CamMocTosTeNNbHO BBHIOMpATh CIOCO0 perieHus: yueOHOW 3amadu
(cpaBHUBAThH HECKOJIBKO BApUAHTOB PEIICHUS, BHIOMPATh Hanboee

HOI[XOI[HHII/Iﬁ C YUCTOM CaMOCTOATCIBbHO BbIACICHHBIX KpI/ITepI/IeB)

1.2

bas3oBrle nccienoBaTenbCKue IEUCTBUS

1.2.1

HpOBOI[I/ITB 10 CaMOCTOATCIIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT,

HECJIOKHBIN OKCIICPHUMCHT, HEOO0IBIIOE HCCICAOBAaHHUEC IIO




YCTAHOBJIEHUIO OCOOEHHOCTEH OO0BEKTa H3YyYEHHs, NPUUYUHHO-

CJIEICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN OOBEKTOB MEXKIAY COOOM

1.2.2

OueHuBath Ha TPUMEHUMOCTh M JAOCTOBEPHOCTH MH(OPMAIUIO,

MOJIYYEHHYIO B XOJI€ UCCIE0BaHUS (SKCTIEPUMEHTA)

1.2.3

CamocTtosTenbHo (QopMynupoBaTh 00O0OIIEHUS W BBIBOJBI IO
pe3ysbTaTaM MPOBEIEHHOTO HAOIIOIEHUs, ONbITA, UCCIIEJOBaHUS,
BJIAJIETh MHCTPYMEHTAMU OILICHKU JOCTOBEPHOCTU MOJYYEHHBIX

BBIBOJIOB 1 000O0IIIEHNIT

1.2.4

HpOFHOBPIpOBaTB BO3MOXHO€ HaHBHCﬁmCe Pa3BUTUC TIPOLECCCOB,
COOBITHH U UX IIOCICACTBHUA B aAHAJOI'MYHBIX HJIWM CXOIHBIX
CUTyalluAX, BBIIBUT'ATH IMPCAITOJIOKCHUA 00 ux Pa3BUTHUHU B HOBBIX

YCIOBHUAX U KOHTCKCTAX

1.2.5

Hcnons30BaTh BOMPOCHl KaK HCCIIEIOBATEIILCKH HHCTPYMEHT
TIO3HAHHS,

GopMynUpOBaTH BOMPOCH, (PUKCUPYIONIUE pa3pbiB  MEXKIY
peaTbHBIM W JKEJIAaTeIbHBIM COCTOSHHEM CHTYyallud, OOBEKTa,
CaMOCTOSITEITFHO YCTaHABIMBATh UCKOMOE U JaHHOE;
dbopMupoBaTh TUMOTE3y 00 UICTUHHOCTH COOCTBEHHBIX CYXKICHUM

Y CYXKIEHUM APYTUX, apryMEHTHUPOBATh CBOIO MO3UIMI0, MHEHUE

1.3

PaGota ¢ undopmarueit

1.3.1

[IpuMeHATh pa3iIM4HblE METOJBI, HHCTPYMEHTBI M 3alpOChl IPHU
noucke W orbope WHPOPMAIMKM WIH JAHHBIX U3 UCTOYHUKOB C

Y4eTOM MPEITI0KEHHON yueOHOM 3a/1aui U 3aJJaHHBIX KPUTEPHUEB

1.3.2

Bri6uparts, AHAJIU3UPOBATS, CUCTEMAaTU3UPOBATh u
UHTEPOPETUPOBATh HMH(POPMALMIO PA3IUYHBIX BHAOB U (QopM

MpCaACTaBICHUA,




HAaXOJIUTh  CXOJHBICE aApPryMEHThl (MOATBEPKIAIONINE  WIIH
OTPOBEPraIlre OJIHY U Ty K€ HJCI0, BEPCHIO) B Pa3IUUHBIX

UH(OPMALIMOHHBIX HCTOYHUKAX

1.3.3

CamocToATeNbHO BbIOMpATH ONTUMAJIbHYIO bopmy
npeacTaBieHuss MHGOpPMAaMM U WUIIOCTPUPOBATh pelIaeMble
3a/layu HECJIOKHBIMU CXEMaMU, TUarpaMMaMu, HHOU rpadukoi u

nx KOM6I/IHaL[I/I$IMI/I

1.3.4

OL[CHI/IBaTB HaJACKHOCTD I/IH(i)OpMaHI/II/I 10 KPpUTCPUAM,
MPpCAJIOKCHHBIM Ineaarorut4cCKumM pa6OTHI/IKOM 501041

c(hOopMYyJIMPOBAHHBIM CAMOCTOSITEIIHHO

1.35

3(1)(1)€KTI/IBHO 34alIOMHUHATBL U CUCTCMATU3UPOBATH I/IH(l)OpMaIII/IIO

Kommynukarusabie YV /]

2.1

OO0urenue

2.1.1

Bripaxkath cebst (CBOIO TOUKY 3pEHHSI) B YCTHBIX U MHUCbMEHHBIX

TCKCTax

2.1.2

B xome numanora u (wiaM) IUCKYCCHM 3aJlaBaTh BOIPOCHI TI0
CYIIIECTBY 00CYX/1a€MOM TEMbI U BBICKA3bIBaTh UJICH, HAIICIICHHBIC
Ha pCEIICHWE 3aJayd H TMOoJJcpKaHhe OJIaroenaTeIbHOCTH
OOIICHHS;

COIOCTABJISITh CBOM CYXKJICHUS C CYXKICHUSAMHU JIPYTUX YYACTHUKOB

Jyanora, 0OHapyKMBaTh Pa3IMuUe U CXOJICTBO MO3UIIUM

2.1.3

[TyObnuyHO TpEeACTaBAATh PE3yAbTAaThl BBIMOJTHEHHOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);

CaMOCTOSITEILHO BBIOMPATH OpMAT BHICTYILJICHUS C YUETOM 3a/a4
MPE3CHTAIIMU U OCOOEHHOCTEH ayIUTOPUU U B COOTBETCTBUM C HUM

COCTAaBJIAATh YCTHBIC M IMHCBMCHHBIC TCKCThI C HMCIIOJIb30BAHHUCM




HNITIOCTPATUBHBIX MAaTCPUAJIOB

2.1.4

Bocnpunumate U popMyIupoBaTh CyX AEHUS, BbIpaXaTh SMOLUU
B COOTBETCTBHH C LIEJISIMU U YCIIOBUSAMH OOIICHMUS;

pacno3HaBaTh HeBepOajbHbIE CpeAcTBa OOIIEHUS, T[OHUMATh
3HAQYEHUE COLMAJBHBIX 3HAKOB, 3HaThb M  PACIO3HABATh
NOPEANOChUTKM KOH(QIMKTHBIX CUTyalluid U CMAr4aTb KOH(QIUKTHI,
BECTHU IIEPETOBOPBHI;

NOHUMATh HAMEPEHUS [JPYTUX, MPOSBIATh YBAKHUTEIbHOE
OTHOIIEHHWE K CcOOeCelHUKY U B KOpPpeKTHOM ¢dopme

dbopMyITUpPOBATH CBOM BO3PAKEHUS

2.2

CoBmMecTHas ACATCIIBHOCTD

2.2.1

[TonuMaTh W UCHONB30BaTh NPEUMYIIECTBA KOMAaHIHOM U
UHANBUAYaTBbHON pabOThI MPU PEIICHUH KOHKPETHON MpOOIJIeMBbl,
000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHUs T'PYNHOBBIX (HopM
B3aUMOJEHCTBHS IIPU PEIICHUH MIOCTABIECHHOM 3a/1a4H;
IPUHUMATh 1I€JIb COBMECTHOM JAEATEIbHOCTH, KOJUIEKTUBHO
CTPOUTH JEUCTBUS MO €€ JIOCTUIXKEHHIO: PACHpeAessiTh POJIH,
JIOTOBApPHUBATKCS, 0OCYX AAaTh MPOILIECC M PE3yIbTaT COBMECTHOM
padoTHI;

yMeTh 0000IIaTh MHEHUS HECKOJbKHX YENOBEK, MPOSBISAThH
TOTOBHOCTh PYKOBOJIUTb, BBIMIOJIHATH NOPYUYEHUSI, TOAUUHATHCS,
TUTAHUPOBATh OPTAHU3AIUI0 COBMECTHOM pabOThI, OMPEACNsTh
CBOIO POJIb (C Y4YE€TOM NPEANOYTEHU W BO3MOXKHOCTEH BCEX
YYaCTHUKOB B3aUMOJICMCTBUA), pacCHpelessaTh 3aJaud MEXIy
YJICHaMH KOMaH/IbI, Y9aCTBOBAaTh B T'PYIIOBBIX (hopmMax pabOThI
(o6cyxnenusi, 0OMEH MHEHH, ""MO3TOBBIE ITYPMBI" U MHBIC);
BBIMIOJIHSITh CBOKO 4YacTh pPabOThl, JOCTUraTh KadeCTBEHHOIO

pe3yjabTaTta 110 CBOCMY HAIIPABJICHHUIO M KOOPAMHHPOBATH CBOHU




JNEUCTBUSA C APYTUMHU YJICHAMU KOMaH/IbI;

OIICHMBAaTh KAauye€CTBO CBOETO BKJaJa B OOIMA MTPOIYKT IO
KPUTEPHUSIM, CAMOCTOSITEIbHO CHOPMYIUPOBAHHBIM YYACTHUKAMHU
B3aMMOJICVCTBUSA; CPABHUBATDH PE3YJIbTATHI C UCXOAHOM 3aJaYeh U
BKJIAJl Ka)XXJOTrO 4iI€Ha KOMAaHAbl B JOCTHIKEHUE PE3YJIbTATOB,
pasznensaTh cepy OTBETCTBEHHOCTH W MPOSBISITH TOTOBHOCThH K

IIPEAOCTABICHUIO OTYETA NIEPE TPYIIION

Perynarususie YV /|

3.1

Camoopranuzanus

3.1.1

BrisBasTe mpoOsieMbl ISl PEIICHHUS B KHU3HCHHBIX M yUeOHBIX
CUTYaIUsX;

CaMOCTOSITEJILHO COCTABJISATh AJITOPUTM PEIICHUS 3a7a4u (WU €To
4acTh), BBIOUpaATh CIOCOO pelieHus: Y4eOHOW 3a7adyd C y4eToM
UMEIOIIUXCS  PECypcoB U COOCTBEHHBIX  BO3MO>KHOCTEH,

apryMeHTHPOBATH MpeiaraéMble BApHUAHTHI PEIICHUA

3.1.2

OpueHTHPOBATBCA B PA3IMYHBIX MOAXOAAX MPUHSTHS PEIICHHMA
(MHIUMBUIyalbHOE, TPUHATHE PEIICHUs B TpyMIe, MTPUHITHE
pelleHuH Tpynmnoii);

COCTaBIIATHh IIJIAH JEUCTBHMA (TUTaH peanu3alud HaMEYEHHOTO
ITOPUTMA PEIICHHUS ), KOPPEKTUPOBATH MPEIIOKEHHBIN AT OPUTM
C YYETOM TMOJTyUYEHUSI HOBBIX 3HAHHUHN 00 N3y4aeMOM OOBEKTE;

JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE

3.2

CaMOKOHTPOJIb

3.2.1

Brmagetp cmocobamMu = CaMOKOHTpPOJIS, CaMOMOTHUBAIlUM U

pedaekcun

3.2.2

Brocuth KOPPCKTHUBBI B JACATCIBHOCTL Ha OCHOBC HOBBIX




O6CTO$ITCJIBCTB, HU3MCHUBIIINXCA CI/ITyaLII/Iﬁ, YCTaHOBJICHHBIX

OLINOOK, BO3HUKILUX TPYAHOCTEN

3.2.3 JlaBaTh aJeKBAaTHYIO OLIEHKY CUTyallUM W TMpeajarath IUIaH €€
U3MEHEHUS,

YUHUTHIBATh KOHTEKCT W MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT
BO3HUKHYTb TIpU pEIICHUH Y4uyeOHOM 3ajayu, aJanThupoBaTh
pelieHrne K MEHSIOIUMCS 00CTOSTEILCTBAM;

OOBSICHSITh TIPUYHUHBI JOCTHXKCHUS (HEAOCTHIKEHUS) pe3yJbTaToOB
NeATeNIbHOCTH, J1aBaTh OIIEHKY MPUOOPETEHHOMY OIBITY, YMETh
HAXOJIUTh MO3UTUBHOE B MIPOU3OIICANICH CUTYaIINH;

OIOCHUBATDb COOTBCTCTBUC PC3yJibTaTa LICIU U YCIIOBUAM

3.3 OMOILMOHANBHBIA UHTEIUIEKT

3.3.1 PasznuuaTe, Ha3pIBaTh U yNPABIATh COOCTBEHHBIMH AMOIUSIMU U
AMOIUSAMU APYTUX;

BBISIBJISITh U AHAIM3UPOBATH MPUYUHBI SMOLIUN;

CTaBUTH ce0s Ha MECTO APYroro 4ejaoBeKa, MOHUMATh MOTHBBI U
HaMEpeHUs APYToro;

PETYIHPOBATH CIIOCOO BBHIPAKESHHS IMOLIUNA

3.4 [TpunsiTue cedst u npyrux

34.1 OCO3HAaHHO OTHOCHUTBCS K JPYyrOMYy 4YEJIOBEKY, €ro MHEHHUIO;
NpU3HABATH CBOE MPABO Ha OMMOKY U TaKO€ K€ MPaBo APYroro;
NpPUHUMATH Ce0sl U APYTUX, HE OCYXKAas;

OTKPBITOCTh C€0€ U APYTHM;

0CO3HABATh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT

HPEAMETHBIE PE3YJIBbTATBI OCBOEHUS KYPCA «MATEMATHUKA)
5-6 KJIACC



OOyyaromuics MoJIy4uT BO3MOKHOCTh HAYUUThCS B 5—6 Kilaccax:

JJieMEeHThI TEOPUU MHOKECTB 1 MATEeMaTHYEeCKOM JIOTUKH

* OnepupoBaTh MOHSITUSMH: MHOXXECTBO, JIEMEHT MHOXECTBA, MOJIMHOXKECTBO,
MIPUHAJJICKHOCTD;

* HAXOJIUTh NIepeceYeHre U 00beTMHEHNE MHOXKECTB, ITOAMHOKECTBO B IMTPOCTEHIIINX
CUTYaIUsX; 3a/1aBaTh MHOXKECTBO C MTOMOIIBIO TIEPEUHUCIICHUS SJIEMEHTOB.

B noBceHeBHOM KU3HU U TIPU U3YUYEHUU JIPYTUX PEIMETOB:

* pacro3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHMUSI.

Yuciaa

* OnepupoBaTh NOHATUIMU: HATYPAIHHOE YHUCIIO, MHOKECTBO HATYPAIbHBIX YUCE,
11€JI0€ YHCII0, MHOYKECTBO IIEJIbIX YUCEN, OOBIKHOBEHHAs IpOOb, IECATHYHAS APOOb,
CMEIIIAaHHOE YUCJI0, PAIIMOHATIEHOE YUCJI0, MHOXKECTBO PAIlMOHAIBHBIX YUCE,

* IOHUMATh U OOBSICHATH CMBICII TO3UITHOHHOM 3alMMCH HATYPaJTbHOTO YHCIIA;

* UCIIOJIb30BaTh CBOMCTBA YMCEII U TIpaBuia JEUCTBUM C pallMOHATBHBIMU YHCIAMHU
IpU BBIMOJHEHWU BBIYMCICHUHN; BBINOJIHATh BBIYUCICHUA, B TOM YHCIE C
UCIIOJIb30BAaHUEM  NMPHUEMOB  PAllMOHAJBHBIX  BBIUMCIEHHM, 0OOCHOBBIBATH
AJITOPUTMBI BBITIOJTHEHUS JEUCTBU;

* HUCIOJB30BaTh IPU3HAKU JenuMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbl
Y TIPOU3BEICHUS YMCEJI MPU BBITIOJTHEHUH BBIYMCICHUHN U PELICHUH 3a/1aY,

* BBINIOJTHSITh OKPYTJICHUE PAlIMOHAIBHBIX YUCENT B COOTBETCTBUU C MPaBUIIAMM;

* CpaBHMUBATh pAIlMOHAJIBHBIC YHCIIA, YIOPSAIOYMBATH YHMCIA, 3allMCAHHBIC B BUJC
OOBIKHOBEHHBIX M JICCATUIHBIX JPOOCH;

» HaxoauTh HOJI u HOK uucen 1 ucnonp30BaTh X IPU PEIICHUH 3a]1a4.

B noBceHEBHOM XKU3HU U NIPU U3YYEHUU JIPYTUX TPEIMETOB:

* OIICHMBATh PE3YyJIbTAThI BHIYUCICHUHN MPU PEIICHUN MPAKTUYECKHUX 3a]1a4;

* BBITIOJTHSATH CPABHEHHE YHCEN B PEATIbHBIX CUTYAIIUAX;

* COCTaBJISAThH YUCJIOBBIC BHIPAKCHUS MPU PEIICHUHU MMPAKTUUECKUX 3a7a4 U 3a]1a4 U3
JIPYTUX YIYECOHBIX TPEIMETOB;

* MPUMEHSTH TpaBuja TPUOTMAKEHHBIX BBIUUCICHUN TIPH PEIICHUH MPAKTHICCKUX

3a/1a4 U peUICHUH 3a7a4 U3 JPYruX yU4eOHBIX MPEIMETOB;



* BBINOJIHATHG CPABHEHUE PE3YyJIbTATOB BBHIYMCICHUMN IPU PELICHUU IPAKTUYCCKUX
3a/1a4, B TOM YUCJe NPUOIMKEHHBIX BBIYMCICHUN.

YpaBHeHUS ¥ HEPABEHCTBA

* OnepupoBaTh MOHATHIMU: PABEHCTBO, YUCIOBOE PABEHCTBO, YPABHEHHE, KOPEHb
YPaBHEHUS, PELICHUE YPABHEHUS, YACIOBOE HEPABEHCTBO.

CratucTuka u TeOpHs BEPOATHOCTEH

* [IpeacTaBiasTh JaHHBIEC B BUJI€ TAOJIHII, TUATPAMM;

¢* YUuTaTh, NU3BJICKATH I/IH(l)OpMaI_II/IIO, MpCaACTABJICHHYIO B BUIC Ta6JII/I]_I, AuarpamMm;

B moBceHeBHOM KU3HU U TTPU U3YYCHUH JIPYTUX MPEIMETOB:

*  W3BJICKaTh, HWHTEPHPETHPOBATH H  MNPeoOpa3oBbIBATh  MH(POPMAIIHIO,
NPEJICTAaBICHHYI0 B Ta0auIax W Ha JuarpaMMax, OTpaXkarollyi0 CBOHCTBa
U XapaKTePUCTUKH PEATbHBIX MPOIECCOB U SIBJICHUH.

TexcroBble 3a1a4n

* Pemath HecCJI0KHBIE CIOKETHBIC 3a/1a4M Pa3HbIX TUIIOB HA BCe apu(MeTHuecKue
JICUCTBUS;

* pemaTh NPOCThIE U CIOKHBIE 3a7]a4H PA3HBIX TUIIOB;

* CTPOUTH MOJIENb YCIIOBUS 3a7]a4M (B BUE TaOJHUIIbI, CXEMBI, PUCYHKA), B KOTOPOii
JaHbl 3HAYEHUSA JBYX M3 TPEX B3aUMOCBS3aHHBIX BEJIMYUH, C IIEJIbIO TOMCKA
pElIeHHS 3a1a4H;

* OCYIIECTBIATH CHOCOO TMOMCKA pEHICHUS 3aJadd, B KOTOPOM pacCCyKICHUE
CTPOUTCS OT YCJIOBHSI K TPEOOBAHUIO WK OT TPEOOBAHUS K YCIOBHUIO;

* peraTh HECIOXKHBIE JJOTHYECKUE 3a/1a4i METOJIOM PACCYKICHHI;

* COCTaBJIATH IUTAH PEIICHUS 3a/1a4M; BBIICISATH ATAlbl PEIICHHS 3a1a4H;

* HWHTEPIPETUPOBATh BBIYUCIUTEIBHBIE PE3YJIbTaThl B 3ajJade, WCCIEeI0BaTh
MOJIYYCHHOE PEIICHHE 3a/1a4K;

* 3HATh pa3ju4he CKOPOCTEH OOBEKTa B CTOSYECH BOJE, MPOTHUB TEUYCHHUS U TIO
TEYCHUIO PEKU;

 pemaTh 3a7a4d Ha HAXOXJICHHE YacTH YHUCJIa W YUCiIa 10 €r0 YacTh, peliaTh

pa3sHo0Opa3HbIe 3a/1a4d Ha YaCTH;



* HaXOJIUTh MPOIICHT OT YKCJA, YUCJIO IO €ro MPOIEHTY, MPOIEHTHOES OTHOIICHUE
JIBYX YUCEJI, MPOIICHTHOE CHIYKCHUE WIIH MPOIICHTHOE MOBBIIMICHUE BETUYNHBI.

B moBcenHEeBHOM XU3HU U TIPU U3YYCHUU JPYTUX MPEIMETOB:

* BBIJIBUTATh TUITOTE3bI O BO3MOXHBIX MPEICIbHBIX 3HAUCHUSIX UCKOMBIX BEJTUYHH B
3aja4e (IeaaTh MPUKUIKY).

Harasauass reomMmeTrpus

I'eomerpuyeckue purypsi

* OnepupoBaTh NOHATUAMU: (HUTYpa, TOUKA, OTPE3OK, IpsiMasi, JIyd, JOMaHasi, yroJi,
MHOTOYTOJIbHUK, TPEYTOJbHUK U YEeTBIPEXYTOJbHUK, MPSIMOYTOJIbHUK M KBaJpar,
OKPYXHOCTb U KPYT, IPSIMOYTOJIbHBIN Mapaienenunes, kyo, map;

* U300pakaTh M3ydaeMble QUTYPBI OT PYKH, C MIOMOIIBIO JIMHEUKU U LUPKYIS U C
MOMOIIBI0 KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHeBHOM KU3HU U TPU U3YUEHUU JPYTUX MPEIMETOB:

* pemaTh MpakTUYECKHUe 3aJja4M ¢ MPUMEHEHHEM MPOCTEHIINX CBONCTB (Uryp.
N3mepenusi U BbIYUCIEHUSA

* BpmonHATh W3MEpEHWEe JIWH, PACCTOSHUM, BEIWYMH YIJIOB C IOMOIIBIO
UHCTPYMEHTOB JJI1 U3MEPEHUI IJIUH U YIJIOB;

* BBIYUCIIATH IUIOIMIANA MPSMOYTOJIBHUKOB, KBaJIpaToB, 00BbEMBI MPSIMOYTOJIBHBIX
napaJuiesNIeIuIe/10B, KyooB.

B noBcenHeBHOM KU3HU U TIPU U3YUEHUU JPYTUX MPEIMETOB:

* BBIUHCIATH PACCTOSIHUS HAa MECTHOCTH B CTaHJAPTHBIX CUTYyalUsX, IUIOLIAIU
NpPSIMOYTOJIBHUKOB, KBaJpaToB, OOBEMBI MPSIMOYTOJIBHBIX Mapajlieienune/10B,
KyOOB;

* BBIIIOJIHATH MPOCTEHUIIINE TOCTPOSHUS U U3MEPEHNUSI HA MECTHOCTH, HEOOXOAUMBbIE

B PEAIBHOM KU3HHU.

HNPEAMETHBIE PE3YJIBTATDBI
[IpeameTHble pe3ynbTaThl OCBOCHHS OCHOBHOM 0Opa3oBaTEIbHON MpPOrpamMMbl
OCHOBHOr0O 00miero oOpa3oBaHus ¢ y4yeToMm oOmmx TpeOoBanuii CraHpapra u

crneuuPuKr U3ydaeMbIX yueOHBIX MPEJAMETOB JOJIKHBI OOECIEUMBATH YCHEIIHOE



oOy4eHure Ha CIeYIoNIEM YPOBHE 00111er0 00pa3oBaHusl.

Ilo yue6HOMY npeamety "Marematuka" (yueOHsie Kypeol "Anredpa”, "['eomerpus”,
"BeposiTHOCTB U cTaTUCTUKA"):

1) oco3Hanue 3HaYeHUs] MATEMATUKH B MIOBCETHEBHOM KU3HU YEJIOBEKA;

2) QopMupoBaHUE NPEACTABICHUA O MAaTeMAaTHUKE KaK O METOJl€ IO3HaHUS
JEHCTBUTENBHOCTH, MO3BOJISIONIEM ONMKCHIBATH U W3y4yaTh peaibHbIC MPOLECCH U
SIBJICHHUSL:

OCO3HAHME POJIM MaTEMATUKH B pa3BUTUU Poccuu u mupa;

BO3MOXXHOCTb TPUBECTH MNPUMEPHl M3 OTEUYECTBEHHOW M BCEMUPHOW HCTOPUH
MaTEMaTUYECKUX OTKPBITHI U UX aBTOPOB;

3) pasBuTHe yMeHUN paboTaTh C Y4eOHbBIM MAaTeMaTHYECKUM TEKCTOM
(aHanu3upoBaTh, M3BIEKATh HEOOXOAMMYIO HH(MOPMAIMIO), TOYHO U TPAMOTHO
BBIP@XKaTh CBOM MBICIM C TNPUMEHEHHEM MATEMAaTHYECKOM TEPMUHOJIOTHH H
CUMBOJIMKM,  TPOBOJUTh  Kilaccu(ukanum,  JOrHUYecKHue  OOOCHOBaHWS,
JI0Ka3aTeIhCTBA MATEMATUYECKUX YTBEPKICHUM:

OTEpUPOBAHUE TMOHATUAMH: MHOXECTBO, 3JIEMEHT MHOXKECTBA, IMOJMHOMXECTBO,
PUHAIICKHOCTh, HAaXOXJICHHE TMepeceueHus, OObeIUHEHUs TOJIMHOXKECTBA B
MPOCTEHIINX CUTYALUAX;

pEIICHHE CIOKETHBIX 3a7]a4 Pa3HbIX TUIIOB HA BCe apu(METHUUECKHUE IEHCTBUS,
NpUMEHEHHE croco0a MOMCKa PEIIeHUs 3a/1a4d, B KOTOPOM PACCYXKACHUE CTPOUTCS
OT YCJIOBHSI K TP€OOBAHHUIO WU OT TPEOOBAaHUSA K YCIIOBUIO;

COCTaBJICHHWE IIJJaHA PEIICHHs 3aJaydd, BBIJCICHHE 3TallOB €€ PEIICHMUS,
WHTEpNpETalrs BbIYUCIWUTEIBHBIX PpE3yJbTaTOB B  3ajJade, MCCIECI0BAaHUE
MIOJIYYEHHOI'O0 PEUICHUS 33/1auy;

HAxXOXKJEHUE IMPOLIEHTa OT YMCJA, YUCia IO IMPOLEHTY OT HEro, HaXOXACHHS
IIPOLIEHTHOI'O OTHOUIEHUS JIBYX YHCEJI, HAXOKJICHHS MPOLIEHTHOIO CHUXEHUS WIH
IIPOLIEHTHOT'O MOBBIILIEHNS BEJINYUHBI,

pelIeHNEe JIOTHYECKHX 3a]1ay;

4) pa3BUTHE NPEICTABICHUN O YHCIE U YUCIOBBIX CUCTEMAX OT HAaTypaJbHBIX 10

I[GﬁCTBHTGJIBHBIX HYUCCII, OBJIAACHUC HaBbIKaMH YCTHBIX, IIMCBbMCHHBIX,



MHCTPYMEHTAJIbHBIX BHIUUCICHUN:

OTNEPUPOBAHUE TMOHATUIMU: HATYpaJbHOE YHCIO, I€JI0€ YUCI0, OOBIKHOBEHHAS
IpoOb, JecATUYHAs JpoOb, CMENIAHHOE YHWCIO, paldOHAIbHOE YHCIIO,
HMppalUOHAIBHOE YUCJIO;

HCIIOJIh30BaHUE CBOMCTBA YHUCEJ U 3aKOHOB apu(PMETHYECKUX Onepalui ¢ YuciaMu
MIPY BBIMOJIHEHWH BBIYMCIICHUM;

UCIOJb30BAHME MPU3HAKOB JE€IUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU
BBIYMCIICHUH 1 PELLICHUU 3a/1aY;

BBITIOJTHEHUE OKPYIJIEHUS YUCEN B COOTBETCTBUU C MPABUIIAMM;

CpaBHEHUE YHCEIT,

OIICHUBAHUE 3HAYEHUS KBaJAPATHOI'O KOPHS U3 MOJO0KUTEIBHOTO 1IEJIOr0 YUCIa;

5) oOBJIaJeHHE CHUMBOJIBHBIM SI3BIKOM  aireOpbl, TMpUEMaMH  BBIMOJHEHUS
TOXXJICCTBEHHBIX TPEOOpa30BaHUN BBIPAXKCHHM, PEIICHUS ypaBHEHUN, CHCTEM
YpaBHEHUI, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHUS MOJEIUPOBATh peajbHbIC
CUTyallul Ha A3bIKE anre0pbl, UCCIENOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHKUEM ammapara ajareOpbl, MHTEPIPETUPOBATH OTYYEHHBIN PEe3yJIbTaT:
BBITIOJTHEHUE HECJIOKHBIX PEe0Opa30BaHUM I BHIYMCICHUS 3HAYEHUN YHCIIOBBIX
BBIPOXKCHUHM, COAEpPIKAIUX CTEINEHH C HATypajdbHbIM IIOKAa3aTEJIEM, CTEIEHU C
LEIbIM OTPULIATEIbHBIM [TOKA3aTEIIEM;

BBITIOJTHEHUE HECJIOKHBIX TMPeoOpa3oBaHUN I1ENbIX, JAPOOHO paIlMOHAIBHBIX
BBIDQXKEHUU M BBIPAXKEHUM C KBAaJPATHBIMU KOPHSIMH; PAacCKpbIBaTh CKOOKH,
MPUBOJIUTHh TOAOOHBIE CllaraeéMble, HCIONB30BaTh (OPMYIBI COKPAIICHHOTO
YMHOKECHUS,

pELICHUE JIMHEMHBIX W KBAJAPATHBIX YPAaBHEHUM W HEPABEHCTB, YPaBHCHUN W
HEPABEHCTB, CBOMSIIMXCSA K JIMHEHMHBIM WM KBaJIPaTHBIM, CUCTEM YPAaBHEHHUU WU
HEPABEHCTB, W300pa)KEHHWE pEIICHU HEPaBEHCTB W HX CUCTEM Ha YHUCIOBOU
PSMOi;

6) oBIaJeHUE CHUCTEMOW (PYHKUMOHAJIBHBIX TMOHSATUW, Ppa3BUTHE YMEHHUS
UCIOIb30BaTh (PYHKIHUOHATBHO-TPA(PUUYECKUE TMPEACTABICHUS Jisl PEIICHUs

Pa3JIMYHBIX MATCMATHYCCKHMX 3ajJa4d, MOJId OIIMCaHWA W aHalln3a pPCaJIbHbIX



3aBUCUMOCTEN:

ONpENIEIICHUE TOJO0KEHUS TOYKHM IO €€ KOOpAMHATaM, KOOPAMHATBHI TOYKHU IO €€
ITOJIO’KEHHIO Ha MJIOCKOCTH;

HaxOoXJeHue 1o rpaduky 3HadyeHUu QyHKIUU, 00J1aCTH ONpEAEIICHNUs, MHOXKECTBA
3HaUEHUM, HyJed (QYHKIHMH, MPOMEXKYTKOB 3HAKONOCTOSHCTBA, NPOMEXYTKOB
BO3pacTaHus U yObIBaHUSA, HAUOOJIBIIEr0 U HAMMEHBLIETr0 3HaUEeHUS (PYHKIIUY;
nocTpoeHue rpapuka JTMHEHHON U KBapaTUUYHON G YyHKIIUIA;

ornepupoBaHMe Ha 0a30BOM  ypOBHE TOHSTHSMHU: IOCJEI0BATEIbHOCTD,
apu@meTndeckasl mporpeccusi, reoMmeTpuueckas Iporpeccus;

UCIIOJIb30BaHUE CBOMCTB JIMHEHMHON U KBaJpaTUUHON (QYHKIMNA U UX TpaUKOB MpH
pElIeHUH 3a7a4 U3 APYTUX YYECOHBIX MPEIMETOB;

7) oBlazieHUE T€OMETPUUYECKUM SI3BIKOM; PA3BUTHE YMEHHS MCIOJb30BATh €r0 JJIS
OMMCAHUs MPEIMETOB OKPYKAIOLIETO MHpPA; pa3BUTHE NPOCTPAHCTBEHHBIX
OpECTaBICHUN, M300pa3UTENbHBIX  YMEHUN, HAaBBIKOB  I'€OMETPUYECKUX
MIOCTPOCHUU:

OlepUpOBaHUE MOHATUAMU: (pUrypa, TOUKa, OTPE30K, IpsiMasi, JIyd, JJoMaHas, yroi,
MHOT'OYI'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, NPAMOYIOJBHUK U KBaJpar,
OKpPY>KHOCTb M KpYT, IPSAMOYTOJIbHBIM Mapaiienenumnes, KyO, map; u3o0pakeHue
U3y4aeMbIX (QUTYp OT PYKHU U C IOMOUIBIO JIUHEUKH U IUPKYJIS;

BBIIIOJIHCHUE M3MEPEHUS JUIMH, DPACCTOSHUM, BEJIWYUH YIJOB C IIOMOILIBIO
MHCTPYMEHTOB U1l U3MEPEHUN JUIUH U YTJIOB;

8) hopMupoBaHUE CUCTEMATUYECKUX 3HAHUHM O TUIOCKUX (PUTypax U UX CBOMCTBAx,
MPEJCTABICHUN O NPOCTEHIINX IPOCTPAHCTBEHHBIX TENAX; PA3BUTHUE YMEHUU
MOJICIIMPOBAHUS PEANBHBIX CHTYallMM Ha A3bIKE TIE€OMETpUHU, HCCIEN0BaHUA
ITIOCTPOCHHOW MOJENM C HUCIIOJIb30BAHUEM T'€OMETPUYECKUX IOHATHH U TEOPEM,
annapara aareOpsbl, pelIeH!s] TeOMETPUUECKUX U MTPAKTUYECKUX 3a]a4:
orepupoBaHUe HAa 0a30BOM YPOBHE MOHSATUSMU: PAaBEHCTBO GUTYD, MAPAITICIbHOCTb
U TEPHECHIUKYJISAPHOCTh MPAMBIX, YIJbl MEXIYy NPSIMBIMH, HEPIEHAUKYIIP,
HAaKJIOHHAsI, IPOEKIU;

IMPOBCACHUC AOKA3aTCIbCTB B ICOMCTPHM;



ormepupoBaHUE HAa 0a30BOM YypOBHE TOHATHSAMHU: BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YKCII0, KOOPJIUHATHI HA TIOCKOCTH;

pelIeHre 3a/1a9 Ha HaX0XKJICHUE TEOMETPUICCKUX BEIMUMH (JJTMHA M PACCTOSHHE,
BEJIMYMHA YTJIa, IUIONIAa/b) MO 00pa3liaM WIN airOpUTMaM;

9) oBnageHue NOPOCTEHIIMMHU  crocobamMu  TPEACTaBICHUS W aHalu3a
CTAaTHCTHYCCKUX JIaHHBIX; (OPMHPOBAHUE TIPEICTABICHUNH O CTATUCTHYCCKUX
3aKOHOMEPHOCTSIX B pEajbHOM MHPE M O PA3IMUYHBIX CIIOCO0aX WX HM3yUYEHUs, O
NPOCTEHIIIMX  BEPOSTHOCTHBIX  MOJICIAX;  pa3BUTUE YMEHUW  M3BIICKATh
uHPOpMAIMIO, TIPEACTABIICHHYIO B TaOJMIIaX, Ha JauMarpamMmax, rpadukax,
ONMCHIBATh W aAHAJIM3UPOBATh MACCHBBI UHCJIOBBIX JIAHHBIX C ITOMOIIBIO
HNOJIXOJSANINX ~ CTATUCTHYECKUX  XapaKTePUCTUK, HCIIOIb30BaTh TOHUMAaHHE
BEPOSTHOCTHBIX CBOMCTB OKPY’KAFOIIHMX SBJICHUN MTPH MPUHATHH PEIICHUI:
(bopMHUpOBaHHUE MPECTABICHUSA O CTATUCTHYCCKUX XapaKTEPUCTHKAX, BEPOSITHOCTH
CIIy4aifHOTO COOBITHS;

pEelIeHNe MPOCTENIINX KOMOMHATOPHBIX 3a/1a4;

OTIpeJICIICHHE OCHOBHBIX CTATUCTUYECKUX XapAKTEPUCTUK YUCIOBBIX HAOOPOB;
OILICHMBAHUE U BBIUMCICHUE BEPOSITHOCTU COOBITUS B TPOCTEUIITNX CITyYasiX;
HAJIMYWE TMPEACTABICHUS O PO MPAKTUYECKU JOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITHI, O POJIU 3aKOHA OOJIBIIUX YMCET B MACCOBBIX SIBICHUSX;

yMEHHE CpPaBHUBATh OCHOBHBIE CTATUCTUYECKHE XAPAKTEPUCTUKH, MOJYyYEHHBIC B
Mpoliecce PeNICHHs MPUKIIATHON 3a7]a4H, U3YyUEHUS PEATbHOTO SBIICHHUS.
MNPEAMETHBIE PE3YJIbTATBI OCBOEHUSA KYPCA «AJITEBPA» (ITIO
I'oOgAM OBYYEHUS)

7 kj1ace

Yuca v BbIYUCICHUS

e BuImonHATh, coyeTas YCTHbIE W THUCHbMEHHBIE TPUEMBI, apUPMETUUECKUE
JEUCTBUS C PAIMOHATLHBIMU YHUCTIAMHU.

e HaxomuTe 3HAYeHHWS YHCIOBBIX BBIPAXKEHUHN; MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI M TIPUEMBI BBIUYMCIICHUS 3HAYCHHUH TPOOHBIX BBIPAXKEHUH, COIAEPIKAIIUX

0OBIKHOBEHHBIC U JIECATUYHBIC IPOOH.



e [lepexomuTh OT oAHOW (OPMBI 3amUCU yuced K JApyrod (mpeoOpa3oBbIBAThH
JECATUUYHYIO 1pOOB B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B 0ECKOHEUHYIO AECATUYHYIO IPOOBb).

e CpaBHUBATH U YHIOPSAJOUMUBATH PALlMOHAIBHBIEC YUCIIA.

e OKpyIJIATh YMUCIA.

e BLINONHATh NPUKUAKY U OLUEHKY pe3yibTaTa BBIYMCICHUN, OLUEHKY 3Ha4YeHHH
YHCJIOBBIX BBIPXKECHUI.

e BhINOJTHATH JEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU MTOKA3aTEIISIMH.

o [IpuMeHsATh MPU3HAKU JEIMMOCTH, PA3JI0KEHHE Ha MHOMKUTEIM HATypajbHbIX
YHCEJl.

e PemaTth NPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOMOPIHUOHAIBLHOCTBIO BEIUYUH, MPOIEHTAMH; HHTEPIPETUPOBATH
pE3yNbTAaThl pelIeHus 3a7a4 C y4€TOM OrpaHHYEHHUM, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AJireOpanyecKkue BbIpasKeHUsA

¢ licnionp3oBarh anredbpanyecKyro TEPMUHOJIOTHUIO U CUMBOJIUKY, IPUMEHSTH €€ B
IpoIecce OCBOCHHS y4eOHOT0 MaTepuaa.

e Haxoauth 3HaueHus OYKBEHHBIX BBIPAKEHUW TMPU 3aJaHHBIX 3HAYCHUAX
EPEMEHHBIX.

e BrimonHATh npeoOpa3oBaHus 1EJ0T0 BHIPAKEHHS B MHOTOWIECH MPUBEICHUEM
MOIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

¢ BBINOJIHATE YMHOXEHUE OJJHOYJIEHA HA MHOIOWIEH U MHOTO4JIEHA HA MHOTOYJIEH,
NPUMEHATH (DOPMYJIBI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

e OCylIECTBIATh pa3IOKEHUE MHOIOYJIEHOB HAa MHOXHUTEIA C TOMOUIBIO
BBIHECEHUS 33 CKOOKH 00Iero MHOXKUTENS, TPYNITUPOBKHU CJIaraéMbIX, IPUMEHEHHS
(GopMys COKpaIIEHHOTO YMHOXKEHUS.

e [IpumeHsaTh npeoOpa3oBaHMsl MHOTOWIEHOB JUISl PELIEHUS Pa3iuYHbIX 33734 U3

MATCMATUKH, CMCIKHBIX IIPECAMCTOB, U3 peanLHoﬁ IIPAaKTHUKMH.



e llcnonp30BaTh CBOWCTBA CTENEHEH C HATypPAIbHBIMU IIOKA3aTEISIMU I
npeoOpa3oBaHus BhIPAKECHUI.

YpaBHeHUsA ¥ HEPABEHCTBA

e Pemiarp JIMHEHHBIE YpPaBHEHHs C OJHOM NEPEMEHHOM, NPUMEHss IIpaBuia
Iepexoia OT UCXOJAHOTO YPaBHEHUS K paBHOCUIIBHOMY emy. IIpoBepsTh, sBiIseTCs
JIM YUCJIO KOPHEM YpPaBHEHMUSI.

o [IpumensaTs rpaduueckre METOJbl IPU PEIICHUU JTUHEHHBIX YpaBHEHUM U UX
CUCTEM.

e [lonOGupath mpuMepbl map YKUCell, IBISIOUUXCS PEIICHHEM JIMHEHHOTO YpaBHEHUS
C ABYMS IIEPEMEHHBIMH.

e CTpouTh B KOOPJAMHATHOW TUIOCKOCTU TpadUK JTMHEHHOTO YpaBHEHHUS C JIBYMs
NEPEeMEHHBIMHU; MOJIB3YSCh TpadKOM, TPUBOJAUTH MIPUMEPHI PEIICHUS YPABHEHUSI.
e Pemath cUCTEMBI IBYX JUHEHHBIX YPABHEHUW C JBYMsI NIEPEMEHHBIMU, B TOM
quciie rpaguuecKu.

e COCTaBJIATh U pelIaTh JUHEWHOE YPAaBHEHUE WJIU CUCTEMY JIMHEWHBIX YPABHEHHUI
10 YCJIOBHIO 3aJa4yd, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJayu
MOJIYYEHHBIN PE3YJIbTAT.

Koopaunatsel u rpadpuxu. OyHKUUU

e I300pakaTh Ha KOOPJAWHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpAWHATAM, JIy4YH, OTPE3KH, UHTEPBAJIbL; 3alMChIBATH YUCIOBBIE IIPOMEKYTKH Ha
anredpandeckoM S3bIKE.

e OrMeuyaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATAM;
CTpOHTH rpaduku TUHEHHBIX QyHKIHA. CTponuTh Tpaduk QyHKIUU y = |x|.

e OnuchIBaTh C MOMOUIBIO (YHKIIMI H3BECTHBIE 3aBUCUMOCTH MEX/Ty BETUUMHAMU
CKOPOCTb, BpeMs, paccTosiHuE; LICHA, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOAUTENBLHOCTD, BpeMsi, 00bEM pabOTHI.

e Haxonuth 3HaueHne PyHKIUH MO 3HAYEHUIO €€ apryMEHTa.



e [lonumare rpaduueckuil crnoco0 NpeACTaBICHUS W aHanu3a WHOOpPMalUU,
W3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB peaIbHBIX MPOLIECCOB

U 3aBUCUMOCTEMN.

8 kiacce

Yucjaa 1 BbIYUCTECHUA

e lcnonib30BaTh HAYaIbHBIE MPEICTABICHUS O MHOXECTBE JICUCTBUTEIILHBIX YUCET
JUISl CPaBHEHUSI, OKPYTJICHHUS U BBIYUCIICHUH; N300pakaTh JACHCTBUTEIIbHBIC YUCIIA
TOYKaMH Ha KOOPAWHATHOW MPSAMOM.

o [lpumeHsATH TOHATHE apU(PMETUUECKOTO KBAJPATHOTO KOPHS;, HAXOJUTh
KBaJIpaTHbIE KOPHM, MCTOJB3YS MPU HEOOXOIUMOCTH KAJIBKYJISATOP; BBITOJHSATH
npeoOpa3oBaHusi BBIPAKEHUH, COJEPIKANIUX KBaJpaTHbIE KOPHH, HCIIOIB3YS
CBOWCTBA KOPHEMN.

e licnionb30BaTh 3amucu OOIBITNX U MAJIbIX YUCEIT C ITOMOIIBIO ECATHYHBIX TPoOei
U crerieHeit uncia 10.

AJireOpanyecKkue BbIpasKeHUsA

e IlpumeHATHP NOHATHE CTENEHW C UEJIbIM  MOKA3aTeJIeM, BBINOJHSATH
npeoOpa3oBaHus BRIPAKESHUM, COJIEPIKAIINX CTETICHU C IIEIBIM TTOKa3aTeJIeM.

e BHINOJNHATE TOXKIECTBEHHBIC MPEOOPa30BaHMs PAIMOHAIBHBIX BBIPAKCHHN Ha
OCHOBE IIPaBWJI JCHCTBUI HaJl MHOTOWICHAMH U alIreOpanvdecKUMH JIPOOSIMH.

e PacknazpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKUTEIIH.

o [IpumeHsaTh mpeoOpa3oBaHUs BBHIPAKECHUN JJIs PEIICHUS PAa3IMYHBIX 3a7ad W3
MaTEMaTHUKH, CMEXKHBIX ITPEIMETOB, U3 PEATTbHOMN MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

e Pemath nMHEHHBIC, KBAJIPATHBIE YPABHECHUS M PallMOHAIBHBIC YpPaBHECHUS,
CBOJISIIIUECA K HUM, CUCTEMBI JIByX YPABHEHHM C IByMsI IEPEMEHHBIMU.

e [I[poBOANTH MPOCTENIINE UCCIIETOBAHNS YPABHEHUNA U CUCTEM YPAaBHEHHH, B TOM
Yyucje ¢ IMpUMEHEHHeM rpauyeckux mpeacTaBlieHui (ycTaHABIMBAaTh, UMEET JIH

YpaBHEHHE WM CUCTEMA YPABHEHUM pEIlICHUS], €CIIU UMEET, TO CKOJIBKO, U IIp.).



e [lepexonutsb OT cii0BECHON (hOPMYITUPOBKU 3a/1a4u K €€ anredpandyeckoil Moaenu
C IIOMOIIBIO COCTABJICHUS YPABHEHUS WU CUCTEMBI YPAaBHECHUM, HHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y I1OJYYEHHBIN pE3yJIbTaT.

e [[pyMEHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHMs, OLICHKH; pelIaTh
JMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; 1aBaTh rpaUuecKyto
WJUTIOCTPALMIO MHOYKECTBA PEILIEHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.
DyHKUUHA

e Jlonumarb M HUCHONB30BaTh (YHKUMOHAJIBHBIE IMOHATUS W S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUEHHUA); ONPEAENsITh 3HaueHHEe (YHKIMH O 3HAYEHUIO
aprymeHTa; onpeeNsaTh CBOMCTBA PYHKIUU MO €€ rpad uKy.

e Crpontb rpaduKy d1eMeHTapHbIX GyHKIMA Bumay = kix , y=x2,y=x3,y = x,

Y = |x|; onuchIBaTh CBOWCTBA YMCIIOBOW (QYHKIMU TI0 e€ rpaduKy.

9 KJIACC

YucJa 1 BLIYUCJIEHUS

CpaBHUBAThH U YNOPSIAOUUBATH PAIIMOHAIIBHBIE M UPPAllMOHAJIBHBIE YK CIIA.
BeimonHaTh apudmeTHdeckue IeWCTBUS C PAIMOHAIBHBIMU YHCJIAMHU, COYeTas
YCTHBIC M THMCbMEHHBIC MPUEMBI, BBIOJHATH BBIYMCICHUS C MUPPAlMOHAJIbHBIMU
YHCJIAMH.

Haxonute 3HaueHus CTENEHEW C LEIBIMHA MOKA3aTEIsIMU M KOPHEH, BBIUYHCIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrasaTh  JEUCTBUTEIBHBIC 4YHCJA, BBIMIOJIHATH MPUKUJKY  pe3ysibTara
BBIUKCJIEHUH, OLICHKY YMCIIOBBIX BBIPAKCHHUM.

YpaBHeHUS U HEPABEHCTBA

Pemarpy nuHElHBIE W KBaJpaTHbIC YpPaBHEHWS, YPaBHEHWS, CBOJASIIHECS K HUM,
npocTeiime ApoOHO-pallMOHATbHbIC YPABHEHHUS.

Pemaths cuctemMbl 1BYyX JTUHEWHBIX YPABHEHUHN C IByMs MEPEMEHHBIMUA U CUCTEMBI
JIBYX YPaBHEHHU, B KOTOPBIX OJHO YPABHCHUE HE SABJISACTCS JIMHECHHBIM.

Pemate TekcTOBBIE 3a7auu anreOpandyecKUM CIIOCOOOM C MOMOIIBIO COCTABIICHUS

YPaBHEHUS WIM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMMU.



IIpoBoauTE mpoOCTENIINE UCCIENOBAHUS YPAaBHEHUM U CUCTEM ypaBHEHUH, B TOM
quclie C MPUMEHEHUEM rpauyecKux MpeacTaBiIeHUi (yCTaHABIUBATh, UMEET JIU
ypaBHEHHUE WM CUCTEMA YPAaBHEHUM PEILICHHUs, €CITU UMEET, TO CKOJIbKO, U IpoUee).
PemaTh nuHElHbIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA, U300paXKaTh pellIeHUe
HEPABEHCTB HA YMCJIOBOM NPSIMOMH, 3alMChIBaTh PELIEHUE C TOMOIIBIO CUMBOJIOB.
Pemrate cucTeMbl JTUMHEHWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIIME
KBaJIpaTHOE HEPABEHCTBO, H300pakaTb pEUIEHUE CHUCTEMbl HEPAaBEHCTB Ha
YUCJIOBOM MPSIMOiA, 3aMUCHIBATH PEIIEHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUU PA3JIMYHBIX 3a7a4.

DyHKUUH

PacriozHaBaTh GyHKIIMK N3YYEHHBIX BUOB.

Iloka3piBaTh CXEMATHYECKHM PACIOJIOKEHHE HAa KOOPAWHATHOM IUIOCKOCTH
rpadukoB GyHKIWH Buga: y = #x, y=kx+b,y=fx,y=ax2+bx+c,y=x3
, ¥ ="x, y = |x| B 3aBHCHMOCTH OT 3HA4YCHHII KO3 PHUIHEHTOB, OIHCHIBATH CBOICTBA
byHKIMA.

Ctpoutrb u wu3o0paxkaTb CXeMaTH4eCKu TrpaduKu KBAJAPATUUYHBIX (DYHKIHM,
OIMCHIBATh CBOMCTBA KBAJPATUYHBIX (PYHKIUH MO UX Tpaduxam.

PacriozHaBaTh KBaApaTUyHyH (YHKIHIO 1O QopMylie, NPUBOAUTH PUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YucaoBble M0C/1€10BATEILHOCTH U MPOrPeCcCHH

Pacno3HaBaTh apu(pMETHUECKYI0O U TE€OMETPUUYECKYIO MPOrPEeCcCHU MpH pPa3HBIX
crioco0ax 3a1aHusl.

BBINOTHATH BBIYMCIEHUS C UCIIOJIb30BaHUEM (HOPMYII N-TO 4jieHa apu(pMeTHIECKON
Y T€OMETPUYECKOU MPOrPECCHUM, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTh WIEHBI OCIEI0BATEIBHOCTA TOUKAMHU HA KOOPAMHATHON MJIOCKOCTH.
Pemrats 3amaun, CBA3aHHBIE C YHCIOBBIMHU ITOCIIENOBATEIBHOCTIMHU, B TOM YHUCIIE
3aJaud W3 peajbHOM KHU3HU (C HCIOJIB30BAHMEM KalbKYJSATOpa, LHU(POBBIX

TEXHOJIOTHH).



IPEJMETHBIE PE3YJIbTATBI OCBOEHUSI PABOYEN ITPOI'PAMMBbI
KYPCA «'EOMETPUS» (110 'OAAM OBYYEHUSA)

OcBoenne yueOHOro Kkypca «l['eomeTpusi» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl JIOJDKHO OO0ECleunBaTh JOCTHKEHUE CIEAYIOMUX MPEeIMETHBIX
00pa3zoBaTeIbHBIX PE3YyJIbTATOB:

7 kJj1ace

Pacno3naBath M3y4deHHBIE T€OMETPUYECKHUE (UTYpHI, OMPENENATh MX B3aUMHOE
pacroiokeHue, u3o0paxarb reoMeTpudeckue (DUrypbl; BBITIOJHITH YEPTEKHU IO
yCJOBUIO 3a7auu. V3MepATh JIMHEWHBIE W YIJII0BbIE BEJIMYUHBL. Pemateh 3a1aun Ha
BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath rpyOyr0 OIEHKY JUHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B PeabHOMN
KU3HHU, Pa3MEepPOB MPHUPOJIHBIX 00BEKTOB. Paznmuuarh pazMepbl 3TUX OOBEKTOB IO
NOPSJKY BEJTUYUHBI.

CTpouTh 4epTeKHU K FTEOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaThCsl MpU3HAKAMU PaBEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BATh IPU3HAKH U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOANTE JIOTMYECKHE PACCYKICHHUS C MCIOJIB30BAHHUEM T'€OMETPHUYECKUX
TEOPEM.

[lonp30BaThCs  MpPU3HAKAMHM  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYrOJbHHUKOB,
CBOMCTBOM M€JIMAaHbI, TPOBEAEHHOM K TMIIOTEHY3€ MPSMOYTOJIbHOTO TPEYTOJIbHHUKA,
B PCLIECHUY F'€OMETPUUECKHUX 3a/1a4.

Onpenenste MapaieIbHOCTh MPSMBIX C MOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. OnpenensiTe MapauielIbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM NMPSAMOU 10 TOUEK APYroM MpsMOM.

Pemrate 3a7aumn Ha KieTyaToit Oymare.

[TpoBOIUTH BHIYUCIICHHS] U HAXOJIUTh YMCIIOBBIC M OYKBEHHBIC 3HAYCHUS YTJIOB B
F€OMETPUUYECKUAX 3a/a4ax C MCIOJb30BAHUEM CYMMBI YTJIOB TPEYTOJIBHHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YIJOB, OOpa30BaHHBIX TMpPU MEPECEUCHUU JBYX
MapajyIeIbHbIX MPAMBIX CEKYIIe. Pemars mpakTHYecKue 3aJauyi Ha HaXOXKJICHUE

YTJIOB.



Bnagerp mnoHATHEM TEOMETPUYECKOIO MECTa TOYEK. YMEThb OIPEAETATh
OMCCEKTPUCY YIJIa U CePEAUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMETPUUECKUE
MeCTa TOYEK.

DopMyJIMPOBATh OMNPEICICHUS] OKPYKHOCTH M Kpyra, XOpAbl W JUaMETpa
OKPYKHOCTH, IT0JIb30BATHCS UX CBOMCTBAMHU. Y METH IIPUMEHSTh 3TU CBOMCTBA IIPU
pELIEHNH 3a]a4.

Brnaners moHATHEM ONMCAHHOMW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOJUTh
e€ ueHtp. [lonp3oBarhes hakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYroJbHUKA
IIEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO CEPEIMHHBIC TNEPIECHAUKYISAPBI K
CTOPOHAM TPEYrOJbHUKA MEPECEKAIOTCS B OJHOM TOUKE.

Bnagers mnoHsTHEM KacaTelbHOM K OKPYKHOCTH, TOJIB30BATHCS TEOPEMOM O
MEPIEHINKYIAPHOCTHA KACATEILHOU U pagnyca, MPOBEAEHHOTO K TOUKE KaCaHUs.
[Tonmp30BaThCA MPOCTEUIIMMU T€OMETPUUYECKMMHU HEPABEHCTBAMH, IOHUMATh HX
MPAKTUYECKUN CMBICI.

[IpoBOAUTH OCHOBHBIE T€OMETPUYECKUE ITOCTPOCHUA C IIOMOIIBIO LUPKYJIS M

JINHEUKHU.

8 kiacc

Pacno3naBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, TI0JIb30BAThCS
UX CBOICTBAMM IIPU PEIICHUH T€OMETPUUYECKUX 3a]1ay.

[IpuMeHsTh CBOMCTBA TOUKHU MEPECEUCHUS] MEINaH TPEYroibHUKA (LIEHTpa Macc) B
pELICHUH 3a7a4.

Bianetes nonsitHEM CpegHEW JUHHUM TPEYTOJIbHUKA W TpaIClUHd, NPUMEHITh UX
CBOWCTBA MPH PEUICHUN T'€OMETPUUECKUX 3a]1a4.

ITonp3oBarecsa TeopemMor Paneca U TEOPEMOW O MPOMOPLUHUOHAIBHBIX OTPE3KAX,
MPUMEHSATH UX IS PEIIEHUS IPAKTHYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKK MOAO0OUS TPEYrOJbHUKOB B PELUIEHUH T'€OMETPHUYECKUX
3a7a4.

[lons3oBatbcst  Teopemoi Iludaropa mnst  pemieHus TreOMETPUYECKUX U

IMPAKTHYCCKHUX 3aa4.



CtpouTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3ajadax, CaMOCTOATEIbHO
JienaTh 4epTEXK U HaXOAUTh COOTBETCTBYIOIIUE JJIUHBI.

Brnaners noHSITUSIMU CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOrO yrjia MpsiMOYTOJILHOTO
TPEYroJibHUKA.

[Tonb30BaThCS STUMH MOHITUSMHU JJIs PEUICHUS MPAKTUYECKUX 3a7a4.

Boluncnsate (paznuyHbIMU  crioco0aMM) IUIONIAAb TPEYroJbHUKA U IUIOHIAIU
MHOTOYTOJIbHBIX (PUTYD (MOTB3YSCh, TJI€ HEOOXOIUMO, KAIbKYISITOPOM).
[TpuMeHsTh IOJTyuYeHHBIE YMEHHUS B TPAKTUYECKUX 3a/1a9ax.

Braners NOHATUSMY BIIUCAHHOTO U IIEHTPAIBHOTO YTJIa, UCTIOIb30BaTh TEOPEMBI O
BIIUCAHHBIX yTJIaX, yriax MEXAy XopJaMHu (CEKYITUMHU) U YTJIe MEX1Y KacaTeIbHOM
U XOPJOU MpHU pelIeHNH TeOMETPUIECKHUX 3aa4.

Brnanerp mOHSATHEM ONMMCAHHOTO YETHIPEXYTOJbHHUKA, TPUMEHSTh CBOMCTBa
OTMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUU 3a7a4.

[TpuMeHsTh ONTyYeHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE MOJIETTH
JUIsL 3a7a4 peajbHOM >KM3HM M MPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHHS C
NpUMEHEHHEeM TMOJ00UsST U TPUTOHOMETpPUHU (TOJB3YysACh, T/€ HEOOXOIUMO,

KaJIbKYJISITOPOM ).

9 kJaacc

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPBIX YIJIOB, HAXOIUTH C UX MOMOIIBIO
pazIM4HbIC DJIEMEHTEHI MPSIMOYTOJILHOTO TpeyroJibHuKa («petieHue
MPSMOYTOJIBHBIX TPEYTOJIHLHUKOB ).

HaxoauTs (¢ MOMOIIEI0 KaJIBKYJISITOPA) ITMHBI U YTJIBI I HETAOIMYHBIX 3HAYCHUH.
ITonms30BaTbcss (opMynaMu TPUBEACHUS H OCHOBHBIM TPHUTOHOMETPUUYCCKHM
TOXIECTBOM JUUISI HAXOXJCHHUS COOTHOIIEHUM MEXAY TPUTOHOMETPUUECKUMU
BEJIMYMHAMH.

Hcnonb3oBaTh TEOpEMBbl CHUHYCOB U KOCHHYCOB I HAXOXJACHHUS Pa3IMYHBIX
3JIEMEHTOB TPEYrOJbHHUKA («PEIICHUE TPEYTrOJbHUKOBY), MPUMEHSATh HX IMPH

PCHICHUH I'COMCTPHUYCCKUX 3aaY.



Bnagets moHsTHSAMU TpeoOpa3oBaHUsA MOJ00HS, COOTBETCTBEHHBIX 3JIEMEHTOB
NMoJ00HBIX GUryp.

[Tonb30BaThCs CBOMCTBAMM MOJOOMS MPOU3BOJIBHBIX (UTYpP, YMETh BBIYMCIATH
JUTMHBI ¥ HAXOAUTH YIJIbl y TOAOOHBIX (pUryp.

[IprmeHsTh CBOMCTBA MOA00MS B MPAKTUYECKHUX 3a/1ayax.

YMeTp MNpUBOAUTH MNpUMEPbl MNOJOOHBIX (UTYp B OKPYXKAIOIMIEM MHpE.
Ilons30BaTbCs TEOpEMaMHU O NPOU3BENECHUM OTPE3KOB XOPHA, O IPOU3BEICHUU
OTPE3KOB CEKYLIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpAMH, MOHUMATh UX T€OMETPUUECKUI U (U3UUECKUI CMBICI,
OPUMEHSTh UX B PEUICHUU T€OMETPUUECKUX U (PU3NYECKUX 3a/1aY.

[IpuMeHATh CKaISIPHOE MPOW3BEJICHUE BEKTOPOB I HAXOXKACHUS JJIMH U YIJIOB.
ITonb30BaThCs METOAOM KOOPAMHAT HA IJIOCKOCTH, MPHUMEHSATH €r0 B PEIICHUHU
FEOMETPUYECKUX U MPAKTHUECKUX 3a/1a4.

Bilagers NOHATHAMU IIPaBUIBHOIO MHOT'OYTOJIbHUKA, JJIMHBI OKPYXKHOCTH, JJIMHBI
IOYyTU OKPYKHOCTH Y PAJAUaHHOM MeEpPBI yIila, yMEThb BBIYUCIATH ILIOIIAAbL KPyra U
€ro 4acTeu.

IIpuMeHATh NIOJIyYEeHHBIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

Haxoauth ocu (WK LIEHTPB) CUMMETPUH (PUTYP, IPUMEHSTH IBUKEHUS JIOCKOCTU
B MPOCTEUIIINX CIyYasX.

IIpuMeHATh NIOJIyYEHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTH MaTEMaTUYECKUE MOJEIIN
JUIL 3a1a4 PEaJbHOM XWU3HU W IPOBOAUTH COOTBETCTBYIOLIUE BBIYUCICHHUSA C
OPUMEHEHHEM TO0J00us U TPUTOHOMETPUYECKHX (QYHKIUH (MONb3yscCh, TI/€

HEO0OXO0UMO, KAJIbKYJISITOPOM).

MJAHUPYEMBIE TPEJIMETHBIE PE3VJBTATEI OCBOEHWUS
PABOYEI MPOTPAMMBI KYPCA «BEPOSITHOCTDB 1 CTATUCTHUKA»
(110 T'OJJAM OBYYEHMSI)

MPEAMETHBIE PE3YJIBTATBI

HpeI[MeTHLIe pe3yJabTaTbl OCBOCHHUA IPOrpaMMbl yqeﬁnoro KypcCa K KOHIY

o0yuyeHus B 7 KJjiacce:



Uutate wuHOpMaLMIO, TMPEACTABICHHYIO B Tal0iaunax, Ha JAuarpaMmmax,
MpEACTaBISATh JaHHbIE B BHJI€ TaOJMI], CTPOUTHh AUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) O MAaCCUBAaM 3HAYCHUH.

OnuchIBaTh U UHTEPIIPETUPOBATH PeaibHbIC YUCIIOBBIC JJaHHbBIE, TPEICTABICHHBIC B
TabauIax, Ha AUarpaMmax, rpadukax.

Ucnonw3oBaTh JU1s1 oNMCcaHUs TAaHHBIX CTATUCTUUYECKUE XApAKTEPUCTUKU: CpeaHEe
apudMeTHIecKoe, MeJIana, HauOoJIbIlee U HAUMEHbIIIEE 3HAUCHUS, pa3Max.
Nmets nipeicTaBiIeHNE O CTyYalHOW M3MEHUYHMBOCTH Ha MMPUMEPaX IeH, PU3nIecKux
BEJIMYUH, aHTPOIIOMETPUUECKUX JIAHHBIX, UMETh MIPECTABICHUE O CTATUCTUYECKOM

YCTOWUYHUBOCTH.

IIpenmeTHbIe pe3yabTAThl OCBOCHHS NMPOrpaMMbl YU4eOHOr0 Kypca K KOHIY
o0yuyeHus B 8 kiacce:

W3BnekaTs u npeoOpa3oBbIBaTh UH(POpPMAIUIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpaMm, rpaduKoB, MPEACTABIATH JaHHbIE B BUJE TaOIUII, TUarpaMmm, rpauKos.
OnuchIBaTh JaHHBIE C TOMOILIBIO CTATUCTUYECKHUX MOKA3aTENEH: CpeTHUX 3HAYECHUM
U Mep paccerBaHMs (pa3Max, JUCIEPCUS U CTAHJAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHI YHCIIOBBIX 3HAYEHUH W YacTOTHI COOBITHI, B TOM YHCIE IO
pe3yiabTaTaM U3MEPECHUN 1 HAOIIOACHUT.

HaxonuTh BEpOSTHOCTH CIyYalHBIX COOBITHH B OIBITAX, 3Has BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITUHA, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh Tpaduueckue MOJACIU: JIEPEBO CIYYaHOrO JKCIEPUMEHTa,
auarpamMMbl Disiepa, YicIoBas psiMas.

OnepupoBaTh MOHATUSIMU: MHOKECTBO, MOJIMHOKECTBO, BBITIOJIHATH ONEpallUK Hal
MHOXECTBAMU: O0BEIMHEHHE, IEPECECUEHUE, NOMOTHEHNE, IEPEUUCIIATh HIEMEHTHI
MHOJKECTB, IPUMEHATH CBOVCTBA MHOXECTB.

Hcnonws3oBaTh rpaduyeckoe npeicTaBIeHue MHOXKECTB U CBSA3EH MEXKy HUMU TS
ONMCaHUS MPOLECCOB MU SIBIICHUM, B TOM YHUCIIE NPU PELNICHHUM 3aJad U3 APYTUX

y4eOHBIX TPEAMETOB U KYPCOB.



IIpeamMeTHble pe3yabTaThl OCBOEHHSI MPOrPaMMbl Y4eOHOI0 Kypca K KOHILY
o0yueHus B 9 ki1acce:

N3BnekaTh W mpeoOpa3oBbIBaTh WHGOPMAIUIO, MPEACTABICHHYIO B Pa3IUYHBIX
HMCTOYHHUKAX B BUJE TAOJHI], TUarpamMm, rpaduKoB, MPEACTABIATh JaHHBIC B BUJC
Ta0IuIl, AUarpaMm, rpaduKos.

Pemarh 3amaun  OpraHM30BaHHBIM TIEPeOOPOM  BAapUAHTOB, a TaKkKe C
UCIIOJIb30BaHMEM KOMOMHATOPHBIX MTPABUI U METOIOB.

Hcrnonp30BaTh ONMUCATEIbHBIC XapaKTEPUCTHKH JIJIT MACCUBOB YHCIIOBBIX JTAHHBIX,
B TOM YHUCJIC CPEIHUE 3HAUCHUS U MEPhI PaCCCUBAHUA.

HaxoauTh 9acTOThl 3HAYCHUH M YacTOTHI COOBITHS, B TOM YHCIIC IOJIb3YSCh
pe3yNIbTaTaMy MPOBEASCHHBIX U3MEPCHUN U HAOTFOACHH.

HaxoauTh BepoSITHOCTH CITy4alHBIX COOBITUH B M3YYCHHBIX OIBITaX, B TOM YHUCJIC B
OTBITaX C PAaBHOBO3MOKHBIMH AJIEMEHTAPHBIMHU COOBITHSIMH, B CEPHUSIX HCIIBITAHHHA
710 TIEPBOTO yCIieXa, B CepHsIX UCTIBITAaHUHN bepHym.

HmeTh mpeacTaBieHUe O CIIyYaifHON BEIMYMHE U O pacIipeIe]ICHIHH BEPOSTHOCTEH.
mMeTh TpeicTaBiIeHHE O 3aKOHE OONBIIMX YHCEN Kak O TIPOSBICHHUH
3aKOHOMEPHOCTH B CIy4aifHOW M3MEHYHMBOCTH U O POJIM 3aKOHA OOJBIINX YHCET B

IPUPO/JIC U OOIIECTBE.

B denepanpHBIX W pPerMOHANBHBIX NPOIEAYpax OIECHKH KadecTBa OOpa30BaHMUS
HCIIONB3YyeTCsl  TepedeHb  (KoauduKaTOp) paclpelesieHHBIX 10  KiaccaMm
MPOBEPSAEMBIX TPeOOBaHUHN K pe3ysIibTaTaM OCBOSHHS OCHOBHOM 00Opa3oBaTeIbHOM
IporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUS M DJIEMEHTOB COACPKAHHUS II0

MaTCMaTHKE.

[IpoBepsiemble TpeOOBaHUS K PE3YIbTATaM OCBOCHHUSI OCHOBHOM

o0OpazoBaTebHOM porpaMmsl (5 Ki1acc)



Kon
MpOBEPSIEMOT

0 pe3yibTaTta

[IpoBepsieMble TIPEAMETHBIE PE3YyJAbTAThl OCBOCHUS OCHOBHOM

00pa3zoBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs

1 Uucna v BEIYUCIEHUS
[lonHumaTe ¥ MPaBUIBHO YNOTPEOISATh TEPMHUHBI, CB3aHHBIE C
1.1 HATypaJIbHBIMH YHCJIAMH, OOBIKHOBEHHBIMH H JICCSITHYHBIMHU
Ipo0siMu
CpaBHUBATH U YHOPSAJOUMBATH HATYPAJIbHbBIE YHUCIIA, CPABHUBATH
1.2 B MPOCTEHIINX CIydasiX OOBIKHOBEHHBIE APOOH, NECSITHYHBIC
npodu
COOTHOCUTh TOYKY Ha KOOPIAMHATHOW (YMCIOBOM) HPSIMOM C
1.3 COOTBETCTBYIOIIMM €M YHUCIOM U H300pakaTh HATypaJibHbIE
Yyyciia TOYKaMU Ha KOOPAMHATHOU (YUCIIOBOM) IPSMOI
BoimonuaTe  apudmeTnyeckue JEWCTBUS C HATypajJbHBIMHU
1.4
YHUCJIaMH, C OOBIKHOBEHHBIMU JPOOSMHU B MPOCTEUIIUX CITyHasiX
1.5 BrInoiHATE IPOBEPKY, MPUKHUAKY PE3yIbTaTa BRIYUCICHUN
1.6 OKpyraarhs HaTypajdbHbIC YUCIIA
2 Pemienune TeKCTOBBIX 3a1a4
Pemarp TekcTOBBIE 3amauM apu(METHYECKHMM CIOCOOOM U C
2.1 MOMOIIIbI0  OPraHU30BAHHOTO KOHEYHOTO rmepebopa Bcex
BO3MOYXHBIX BAPHAHTOB
Pemate 3amaum, copepkalniue 3aBUCUMOCTH, CBSA3BIBAIOLINE
2.2 BEJIMYMHBI: CKOPOCTbh, BPEMs, PACCTOSHUE, LI€HAa, KOJIMYECTBO,

CTOUMOCTD




2.3

Hcnonw3oBaTh KpaTKUE 3aMUCH, CXEMbI, TAOJIUIIbI, 0003HAYCHUS

pH pelIeHUH 3a7a4

2.4

Ilonw30BaThCsl OCHOBHBIMM CAWHNIAMHU HM3MCPCHUS: LCHBI,
MacCChbl, pPACCTOAHHA, BPEMCHH, CKOPOCTH, BbIpaXaTb OIHH

€MHULBI BEJIMYUHBI YEPE3 APYrUe

2.5

HSBJ'IGK&TB, AHAJIM3UPOBATD, OLICHUBATDH I/IH(l)OpMaL[I/IIO,
MNpCaACTABJICHHYO B Ta6JII/II_IC, Ha CToJOYaTOn AuarpamMmme,
HHTCPIPETUPOBATh TIPCACTABICHHBIC HNAHHBIC, HCIIOJIb30BATH

JAaHHBIC ITPHU PCIICHUU 3aaa4

HaI‘J’IH}IHaH reoMCTpHUAa

3.1

Ilonn3oBaThes rCOMCTPUYCCKUMU IMOHATUAMMU: TOUKA, IIpAMad,

OTPE30K, Jy4, YroJl, MHOTOYyTOJIbHUK, OKPY>KHOCTh, KPYT

3.2

[TpuBOAUTH IPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIHNX

dbopMy U3yUEHHBIX T€OMETPUUECKUX PUTyYp

3.3

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YTJIAMH: BEPILIMHA
CTOpPOHA; C MHOTOYTOJbHUKAaMHU: YTOJ, BEpIIWHA, CTOPOHA,

JMaroHajb; C OKPYKHOCTBIO: PaINYC, TUAMETP, LIEHTP

3.4

N300paxxath  W3ydeHHbIE TreoMeTpuueckne (Qurypsl Ha
HEJIMHOBAaHHOW M KJI€TYaTOMl OymMare ¢ MOMOIUBIO LIUPKYIS U

JIMHEUKHA

3.5

Haxonutes miMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C
IIOMOLIBIO JIMHEMKH, CTPOUTH OTPE3KHW 3aJaHHOW JUIMHBI,

CTPOUTH OKPY>KHOCTb 3aJJaHHOTO pajguyca

3.6

Hcnonb3oBaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHHKA,

KBaJpara OJId HMX IIOCTPOCHHA, BBIYMCICHHA IUIOINAAW H




nepuMeTpa

Boeruucisate NCpUMCETp U ILIOIIAJb KBaJpaTta, IIpAMOYIrOJIbHUKA,

3.7 Guryp, COCTaBIEHHBIX M3 MPSIMOYTOJIHHUKOB, B TOM 4YHUCIE
¢uryp, n300paxeHHbIX Ha KJIET4aTON Oymare
[lonb30BaTbCs ~ OCHOBHBIMU ~ METPUUYECKUMHU  €AMHHUIIAMU
3.8 U3MEpEHUs [UIMHBI, TUIOLIAAW; BBIPAXKaTh OJIHU E€JUHUILIBI
BEJIMYMHBI Yepe3 Ipyrue
Pacno3naBatb napajuieJenumne], KyO, UCIOJIb30BaTh
3.9 TEPMHUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, U3MEPEHHUS; HAXOAUTh
U3MEpEHUs Napaljiesienunena, Kyoa
Boruucnares o6bemM  Kyba, mapawienenunena Mo 3aJaHHbIM
3.10
U3MEPEHMSIM, M10JIb30BAThCS €AMHUIIAMU U3MEpPEHUs! o0beMa
Pemarpe HecnokHble 3aadydl Ha HM3MEPEHHE T€OMETPUYECKHUX
3.11

BCIIMYMH B ITPAKTUYICCKUX CUTyallUAX

ITpoBepsieMblie 2JIeMEHTHI coAepkaHus (5 Kacc)

Kon [IpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
1 HartypanbHbie 4nciia u HyJb

Harypanbnoe wuwmcino. Psa nHatypanbubix umcen. Yucino O.
1.1 N300pakeHre HATypalbHBIX YHCET TOYKAMH HAa KOOPJAMHATHOU

(uncnoBOM) psIMOM

[To3unnonHas cucrema cuucienus. Pumckas aymepanus. [ecstnunas
1.2

CHCTEMA CUHCIICHUS

CpaBHEHME HATYpaJIbHBIX YKCEJ, CPABHEHHUE HATYPAIbHBIX YUCEI C
1.3

HysneM. OKpyTJIeHUE HATYpaAJIbHBIX YHACEI




1.4

CrnoxeHne, BRIYUTAHUE, YMHOKCHHE U JICJICHUE HATYypaJbHBIX YHACE].
CBOWCTBO HYJS TMPHU CIOKCHUHM, CBOWCTBA HYJS W CIWHUIIBI TIPHU
yMHOkeHuU. [lepemMecTuTeIbHOe U COUeTaTeIbHOE CBOMCTBA (3aKOHBI)
CIOKEHHMSI M YMHOXEHHS, pacCHpeeUTeIbHOEe CBOMCTBO (3aKOH)

YMHOXCHHA

1.5

Hcnons3oBaHue 6YKB JJIsA 0003HaYEHHST HEM3BECTHOI'O KOMIIOHEHTA 1

3aMKucH CBOMCTB apu(PMETHUECKUX JEeHCTBUI

1.6

JlenuTenu v KpaTHBIE YKCIIa, pa3ioKeHHe Ha MHOXUTENH. [IpocThie u
coctaBHble uncina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue c

OCTaTKOM

1.7

CrernieHn ¢ HAaTypPaJIbHBIM ITOKAa3aTCJICM. 3anuch 4ncia B BHUAC CYMMBI

PaspAIHbIX CJIaraCMbIX

1.8

UucnoBoe  BblpakeHUE.  BbluncieHWe  3HAUYEHUH  YHMCIOBBIX
BBIPAXKEHUM, MOPSAOK BBINIOJHEHUS ACUCTBUU. Mcmosib3oBaHWE NpuU
BBIYUCIICHUSIX TIEPEMECTUTEILHOTO M COYETATEJIbHOTO CBOWCTB
(3aKOHOB) CJIOKEHHUSI U YMHOXXEHHUS, paclpeAeIUTEIbHOI0 CBOMCTBA

YMHOKEHUS

Hpobu

2.1

[IpencraBmenne o ApoOM Kak CIOCOOE 3alMCH YacTH BEIIMYMHBL.
OObikHOBeHHBIE JpoOu. [lpaBuibHBIE W HENpPaBWIBHBIE JIPOOH.
CwmemanHass ApoOb, MPENCTABICHUE CMEIIAHHOW ApoOHW B BHJC
HENPAaBWIBHOW JpOOM W BBIJCJIICHWE IIEJIOW YacTH 4YHCIa U3
HEeMpaBWIbHOU JIpodu. M300paxkeHue apoOeil ToukaMu Ha YHMCIIOBOM

IpSAMON

2.2

OcHoBHOe cBoiicTBO napoou. Coxpamienue apooei. IlpuBenenue

IpoOu K HOBoMY 3HaMeHaTteno. CpaBHeHUE apoleit




CnoxxeHHe W BbIUMTAaHHE ApOOEi. YMHOXXEHUE U JeNieHue IpoOeH,

2.3 B3aMMHO-00paTHbie 1poOu. HaxoxxaeHue yacTu Leaoro M Lejoro mo
€ro 4acTu
Jlecatuunasi 3anuck npobeit. [lpeacraBineHue AecATUYHON apoOu B
2.4 BUJIe 0OBIKHOBEHHOMU. M300pakeHre qeCATUUHBIX IpoOeil TOukaMu Ha
YiCIIOBOM npsiMoil. CpaBHEHHE IECATUYHBIX ApoOeit
ApudmeTtndeckue AEHCTBUS C JACCATUYHBIMU JpoOsimu. OKpyrieHue
2.5
NECATUYHBIX Tpo0ei
3 Pemenne TexcTOBBIX 3a1a4
3.1 Pemienne TekcTOBBIX 3a/1a4 apuYMETHIECKUM CITIOCOOOM
Pemiennie normueckux 3amay. Pemenue 3amad mepebopoM Bcex
3.2 BO3MOJKHBIX BapHaHTOB. Vcmonip30BaHue IpH peIIeHUH 3a/1a9 TaOJIuIl
U CXeM
Pemiennie  3amau, cojaep)kamUxX  3aBUCHMOCTH,  CBSI3BIBAIOIINE
BEJIMYUHBI. CKOPOCThb, BpEMs, pacCTOSHUE, IIEHy, KOJIUYECTBO,
3.3 CTOMMOCTH. ETMHUIIBI H3MEpEHHUsI: MacChl, 00beMa, IICHBI, PACCTOSHHUS,
BpeMEHH, CKOpocTH. CBsI3b MEXKAY €IMHHUIIAMUA H3MEPEHHUS KaXKI0i
BEITNYNHBI
3.4 Pemrenrie 0CHOBHBIX 3a/1a4 Ha JIpoOH
3.5 [IpencraBneHne TaHHBIX B BUAC TaOJIHII, CTOJIOYATHIX JUArPaMM
4 Harnsanas reomerpus
Harnsgasie npencrabienns o purypax Ha IJIOCKOCTH: TOYKA, TIpsIMas,
4.1 OTPE30K, Jyd, yroj, JoOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTh, KPYT.

VYron. IIpsMoi, OCTpbIi, TYIIOW U pa3BEPHYTHIN YTJIIbl




JlnuHa OTpe3ka, METPUYECKHUE €IWHULBI JUIMHBL. J[JInHAa JOMAaHOMH,
4.2 MIEPUMETP MHOTOYTOJIbHUKA. M3MepeHue M TOCTpOEHHE YIJIOB C

MOMOILBIO TPAHCIIOPTHPA

Harnanuele  npencraBneHus o ¢urypax  Ha  IUIOCKOCTH:
4.3 MHOTOYTOJIbHUK, TPSIMOYTIOJIbHUK, KBaJpaT, TPEYrOJbHHUK; O

paBeHCTBE PUryp

N3o06paxkenue ¢puryp, B TOM uncie Ha kietyaToit Oymare. [loctpoenue

KOH(UTrypauuii U3 yactel npsMoi, OKPY>KHOCTU Ha HEJTMHOBAHHOU M
4.4

kiaetdatod Oymare. Hcmonb3oBaHue CBOWMCTB CTOPOH U YIJIOB

IpsIMOYTOJIbHUKA, KBaJpaTa

[Inomaas NpAMOYTOJbHUKA U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3
4.5 IPSIMOYTOJILHUKOB, B TOM 4HcIie GUTYD, N300PAKEHHBIX HA KJIETYaTON

Oymare. EnuHulel n3mepenus miomanu

Harnsanele mnpencTaBieHuss O  IPOCTPAHCTBEHHBIX — (QUIypax:

IPSIMOYT OJIBHBII napaJiesenunen, KyO, MHOTOI'PaHHUKH.
4.6 N3o0paxkeHne MPOCTEHIIMX MHOTOrpaHHUKOB. Pa3BepTku kyOa

napasienenunena. Coznanue Mojiere MHOTOrpaHHUKOB (U3 Oymard,

IIPOBOJIOKH, IUTACTUIIMHA U IPYTUX MaTEpUAJIOB)

O6beM MpsAMOYroJbHOTO —mapajuienenunena, Kkyba. Eaunuiel
4.7

U3MEpeHus 00bemMa

[IpoBepsiemMble TpeOOBaHUS K PE3YIbTATaM OCBOCHHUSI OCHOBHOM

o0Opa3oBaTeapHOM MporpaMMElI (6 Kiacc)

Kox

0 pe3ynbTaTa

[IpoBepsieMble TPEIMETHBIE PE3YyNbTAThl OCBOCHHS OCHOBHOU

MpoBepsIeMOr | 00pa3oBaTEILHON MPOrpaMMbl OCHOBHOT'O 00OIIIET0 00pa3oBaHMs




Yucna v BEIYUCIICHUS

1.1

3HaTh U TIOHUMATh TEPMHUHBI, CBI3aHHBIC C PA3IMYHBIMU BUIAMHU
yucea U crnocobamMu MX 3aluCH, NEPeXOoauTh (€CiIu 3TO

BO3MOHO) OT OJHOU (POPMBI 3aITUCH YKCIIa K IPYToi

1.2

CpaBHI/IBaTB " yInopssao4ruBaTh LECJIbIC YHUCIIA, OOBIKHOBEHHEIE U

ACCATHYHBIC I[pO6I/I, CpaBHUBATH YHCJIda OAHOT'O U PA3HBIX 3HAKOB

1.3

BBIHOHHHTB, co4ucTasd YCTHBIC W IIHCBMCHHBIC JIIPUCMEI,
apI/I(I)MeTI/I‘IeCKI/IC ﬂeﬁCTBHH C HaTypaJbHBIMH W NICJIbIMHU
YucCJiaMH, OOBIKHOBECHHBIMU u JACCATUYHBIMHU JIpO6$IMI/I,

IMOJIOKUTCIBbHBIMHA U OTPULATCIbHBIMHA YU CJIaMU

1.4

BbaucasTe 3HAUEHMS UMCIIOBBIX BBIpa}I(eHHﬁ, BBIIIOJIHATH
IMPUKHUIAKY HW OLCHKY peE3yjibTaTra BLI‘II/ICJICHI/II\/JI, BBIIIOJTHATD
Hp€O6p330BaHI/ISI YU CJIOBBIX BBIpa)KeHI/Iﬁ Ha OCHOBE CBOMMCTB

apupMEeTHIECKUX JACHCTBHIA

1.5

OKpyIJISITh 1IeTIbIE YHCJIAa M JICCATUYHBIC APOOH, HAXOIUTh

MPUOIMDKCHUS YUCE

1.6

CoOTHOCUTH,  TOYKY Ha  KOOpPAMHATHOM  mpsAMONl ¢
COOTBETCTBYIOIIUM € YUCIIOM U NU300pakaTh YMCIIa TOYKaMHU Ha

KOOPAMHATHOM MPSMOM, HAXOAUTh MOYJb YHCIIA

1.7

COOTHOCUTH TOYKY B MPSAMOYTOJIBHOM CHUCTEME KOOpPJWHAT C

KOOpJIMHATAMHU 3TON TOYKH

1.8

OprrJ'IHTB OcabIC 4YHCiIa N ACCATHUYHBIC I[pOGI/I, HaxXoJUuThb

NPUOTMKEHUS YHCEIT

UucnoBbie 1 OyKBEHHBIE BhIpaKEHUS

2.1

[lonumate U ynoTpeOnsiTh TEPMUHBI, CBS3aHHBIE C 3AMHUCHIO




CTCIICHHU 4YMCJIa, HAXOAUTb KBaApaT H KY6 qucCiia, BBIYHCIIATH

3HAa4YCHUA YHCIIOBBIX BBIpEDKGHHfI, CoJCpIKaIIUX CTCIICHU

Ionw3oBaThes IIpU3HAKaMH JACINMOCTH, pacKiaablBaTh

2.2
HATypaJIbHbIC YMCIIA HA TPOCThIC MHOKUTEIIH
[Tons3oBaThcss ~ MacmTaboM, COCTABJIATH — MPOTMOPLHUH U
2.3
OTHOIIICHHSI
Ucnonw3oBaTh OykBBI 1JIi O0O3HAUCHUs] YHUCEI TPHU 3aMKUCH
MATEMaTUYCCKUX  BBIPAXKCHHH,  COCTaBIATh  OYKBCHHBIC
2.4
BBIpOKEHUS H (QOPMYJIbI, HAXOAUTh 3HAYCHUS OYKBEHHBIX
BBIPAKCHUH
2.5 HaxoauTh HEeM3BeCTHBIN KOMIIOHEHT PaBEHCTBA
3 Pemenue TekcTOBBIX 3a/1a4
Pemate MHOroOmaroBble TEKCTOBBbIE 3aJau apu(PMEeTHUECKUM
3.1
criocobom
Pematp 3a/auu, CBsI3aHHbBIC C OTHOIICHHEM,
3.2 POIMOPIIMOHATIFHOCTHIO BEJIMYWH, MPOLEHTAMH, pelaTh TPHU
OCHOBHBIE 33J1a4H Ha IPOOU U MIPOLICHTHI
Pemate 3amaum, cojepskanue 3aBUCHMOCTH, CBS3BIBAIOIIUE
BEJIMYUHBI: CKOPOCTb, BPEMS, PACCTOSIHUE, LIEHY, KOJHWYECTBO,
23 CTOMMOCTB, TPOU3BOJAUTCIBHOCTb, BpeMs, 00BeM paboTHI,
UCTIONBE3Ys apumeTHdeckue ACHCTBUS, OICHKY, NPUKHUIKY;
MOJIb30BAThCSl  €UHUIIAMU  W3MEPEHHSI  COOTBETCTBYIOIIUX
BEJIMYHH
3.4 CoctaBisaTh OYKBEHHBIC BBIPAKECHUS IO YCIIOBHIO 33/1a4U
3.5 N3Bnekars uHpoOpManuio, MpeACTaBICHHYIO B TaOnuIaX, Ha




JUHEHHOW,  cTOM0YaTol  WAM  KPYroBOM  JuarpaMmmax,
VHTEPIIPETUPOBATh IIPEICTABICHHBIE [aHHBIC, WCIIOIb30BaTh

JAHHBIE TIPU PELICHUH 3a]1a4

3.6

[IpencraBnars nHGOPMALIMIO C TOMOIIBIO TAOIUI, TUHEHHON U

CTONOYATON AUarpamm

HaFJISII[HaH reoMeTpusa

4.1

HpI/IBOI[I/ITB IMPpUMCPHBI 00BEKTOB OKpPYyKarouiero Mmupa, UMCrouux
(bOpMy N3YUYCHHBIX reOMCTPHUICCKUX IIJIOCKHUX 151

IPOCTPAHCTBEHHBIX (DUTYP, TPUMEPHI PABHBIX U CUMMETPUYHBIX

buryp

4.2

N3006paxkath ¢ MOMOIIBIO LIUPKYJIS, IMHEUKH, TPAHCTIOPTUPA Ha
HEJIMHOBAaHHOM W KJeT4aro Oymare HW3y4deHHbIE IUIOCKUE

reoMeTpudyeckue QUrypsl U KOH(UTypaluu, CUMMETPUYHBIE

burypol

4.3

[Tonp30BaTbCsd TEOMETPUYECKUMHU MOHSATUSIMU: PABEHCTBO
buryp, CUMMETpHsI; UCIIOJIb30BaTh TEPMHUHOJIOTUIO, CBA3AHHYIO

C CHMMETPHUEN: OCh CHMMETPHUH, LUEHTP CUMMETPUU

4.4

Haxonute BenuuuHBI YIJI0B H3MEPEHHUEM C  MOMOIIBIO
TPAHCHOPTHPA,  CTPOUTH  YIJbl  3aJaHHOM  BEJIIMYMHBI,
IIOJIb30BAThCS IIPU PELICHUM 3aJad TPaJyCHOW MEPOU YIJIOB,
pacrno3HaBaTh Ha YEpPTEkKaxX OCTPBIM, MPSIMOW, PA3BEPHYTHIN U

TYIIOM YTJIBI

4.5

BpuncnaTte AnuHYy JIOMaHOW, NEPUMETP MHOTOYTOJbHHKA,
MOJIb30BAThCSl €AMHULIAMHA W3MEPEHUS JIMHBI, BBIPAXKATh OJHU

€IMHUIbI U3MEPEHUS JJIMHBI UEPE3 IPYTHE

4.6

Haxonuts, HCTIONB3ysl YEPTEIKHBIE HWHCTPYMEHTBI, PACCTOSHUSA:




MCXKAY ABYMS TOYKaMH, OT TOYKH 0 HpHMOI\/’I, JJIMHY IIYTHU Ha

KBaJPaTHOU CETKE

4.7

Boeruncnsars IJI0IA/Tb ¢uryp, COCTaBJIEHHBIX u3
IPSIMOYTOJIbHUKOB, HCIIOJIb30BATh pa3zbuenue Ha
OpsIMOYTOJIbHUKH, Ha paBHble (QUIYpbl, JOCTpauBaHUE [0
OPSAMOYTOJIbHUKA, TIOJb30BATBCA OCHOBHBIMU  €AMHULIAMHU
U3MEPEHUS IUIOLIAAN, BBIpAXXaThb OJHHM EIWHHULBI HW3MEPEHUS

IUIOLIAN Yepe3 apyrue

4.8

Pacno3naBaTth Ha MOJIENAX U U300paKEHUAX MUPaAMUY, KOHYC,
MUWIUHIP, WCIOJIb30BaTh TEPMUHOJOTHIO: BEpIIUHA, pedpo,

rpaHb, OCHOBaHHUE, pa3BEpTKa

4.9

N3o06paxxatb Ha  kjeTyaToil ~ Oymare  MpsIMOYTOJbHBIN

MapauICICIIUIICT

4.10

Brraucisate 00nem MMpAMOYTOJIBHOT'O IIapaJUICJICIIUIICAA, KY6a,

IMOJIB30BATbCA OCHOBHBIMU CAMHUIIAMU U3MCPCHUA oO0beMa

4.11

Pemarts HecI0XHBIE 3ala4Y Ha HaXO0XICHHC I'COMCTPHUUCCKHX

BCIIMYMH B ITPAKTUYICCKUX CUTYyallUAX

[IpoBepsiemble 371€MEHTHI coepkanus (6 Kiacc)

Kon [IpoBepseMblii 3IEMEHT COJIEPKAHUS
1 Harypanbnbie uncna
ApudmMeTndyeckre JCHCTBHS C MHOTO3HAYHBIMH HATypaJdbHBIMHU
yrciiaMu. YncIIoBbIE BBIpAXKEHHUS, TOPSAIOK JCUCTBHUM, UCTIOJIL30BAHUE
1.1

cko0ok. Hcmons3oBaHue IIpKX BBIYUCIICHUAX ICPCMCCTUTCIIBHOIO H

COYCTATCIABbHOT'O CBOMCTB CJIIOKCHUA " YMHOXKCHUA,




pacrpeeanuTeIbHOTO CBOMCTBA YMHOXKEHUS

1.2 OkpyriieHre HaTypaJIbHBIX YUCEI
13 Jlenutenu W KpaTHbIE YMcCla, HAWOONBIIUN OOIIMKA JEeTuTeNns |
HaMMeEHbIIIee olI1ee KpaTHoe. J[emMMoCcTh CyMMBI U TTPOU3BEACHUS
14 Jlenenue ¢ ocTaTkoM
2 Hpobu
OOGbIkHOBEeHHAsi JIpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHue
2.1
npo0eii. CpaBHEHHE U YIIOPSAO0UUBAHUE TPOOCi
55 Pemiennie 3a7a4 Ha HAaXOXKJIEHHE YacTU OT IIEJIOTO U IIEJIOr0 MO €ro
gacTtu. JIpoOHOE YHCIIO KaK pe3yabTaT JeIeHUs
[IpencraBienue necaTuyHO ApoOH B BUIE OOBIKHOBEHHOW IpoOHU U
2.3 BO3MOXKHOCTb TPEJCTaBJICHUS OOBIKHOBEHHOW JpoOW B BHJIC
JIECITUYHOMN
Jlecatuunbie ApoOU U MeTpuyecKas cucrema mep. Apudmernyeckue
2.4 JNEUCTBUSL M  YHWCJIOBBIE BBIPAKEHHS C OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSIMU
) OtHomenue. Jlenenre B JaHHOM OTHOIIEHUH. MacmiTal, mpomopIus.
D
[IprmeHenue mponopuui Npy peLIeHUH 3a1a4
[lonsiTue mpoueHTa. BplunciieHHEe TMPOLEHTA OT BEIUYUHBI U
’ 6 BEJIMYUHBI MO €€ MPOIEHTY. BbIpa)keHue MpPOLEHTOB AECATUYHBIMU
npobsimu. Pemenne 3amad Ha TpOIEHTHL. BhIpakeHHe OTHOIICHHS
BEJIMYUH B MPOIEHTAX
3 [TonoxutenbHbIe U OTPULIATEIBHBIE YUCIIA
3.1 [TonoxurenbHple U OTpHULATENbHbIE yucaa. llenpie yncia. Moayib




yuciaa,  reoOMETpuYecKas  MHTEpIperanus  MOIYJIS  YHCIA.
N300paxxeHne 4ucen Ha KOOPAMHATHOM mpsiMoil. Yucioble

poMeXyTKU. CpaBHEHUE YUCET

Apudmernyeckue 1eUCTBUS C TOJOKUTEIbHBIMU U OTPULIATEIbHBIMU

3.2
YuCIaMu
[IpsMoyrosibHasE cucteMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTsl
3.3 TOYKHM Ha IJIOCKOCTH, abcuucca U opauHara. [locTtpoeHue Touek u
¢buryp Ha KOOpAUHATHOMN MJIOCKOCTU
4 BykBeHHBIC BBIpaKEHUS
[Ipumenenue OYyKB nJig 3alUCH MATEMAaTUYECKUX BBIPAKCHUU W
npennoxenuid. CBoiicTBa apudmernueckux aecTBuil. bykBeHHBIE
4.1
BBIDA)KEHUS M YHCIIOBBIE TMOJCTAaHOBKU. bByKBEHHBIE pPaBEHCTBA,
HAXOKJICHHE HEU3BECTHOTO KOMIIOHEHTA
@opmyinbl, (GopmMyInbl MepuMeTpa U IUIOHIAAM MPSMOYTOJbHHUKA,
4.2
KBajpata, o0beMa rmapajuiesienunea u kyoa
5 Peiienne TeKCcTOBBIX 3a1a4
5.1 Pemenne TekcTOBBIX 3a/1a4 apuYMETHIECKUM CITIOCOOOM
Pemenne normueckux 3amad. Pemenue 3amad mepebopoM  Beex
5.2
BO3MO’KHBIX BAPUAHTOB
Pemienne 3amau, coaepKamMx 3aBUCHUMOCTH,  CBSI3BIBAIOIIMX
BEJIMYUHBI: CKOPOCTb, BpEMS, pPACCTOSHME, ILI€HA, KOJUYECTBO,
5.3 CTOUMOCTD, MPOU3BOAUTEIHHOCTD, BpeMs, 00beM paboThl. EnuHuUIIbI
WU3MEPEHHS: MacChl, CTOMMOCTH, PAaCCTOSIHHS, BPEMEHH, CKOPOCTH.
CBsi3b MEXIYy €IUHUIIAMU U3MEPEHUS KAXKIO0W BETUUHHBI
5.4 Pemenne 3amad, CBSI3aHHBIX C OTHOLIEHUEM, ITPONOPLIMOHATBHOCTHIO




BCJIMYMWH, IIPOLHCHTAMH, PCHICHHC OCHOBHBLIX 3aJa4 Ha I[pO6I/I u

IIPOLICHTHI

OueHka U TMpUKHUIKA, OKpyrieHue pesyiabrata. CocTaBieHHe

5.5

OYKBEHHBIX BBIPAKEHUM 0 YCIOBUIO 3a/1a4H.

[IpencraBneHne JaHHBIX C TIOMOIIBIO TaOMUI] M JUarpamM.
5.6

CronbGuarbslie quarpaMMbl. UTeHHE KPYTOBBIX IHarpaMm
6 Harnsgnas reomerpust

Touka, npsimMasi, OTpE30K, Jy4, Yroj, JIOMaHasi, MHOTOYTOJbHUK,
6.1

YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT

B3aumHOe  pacmonokeHue ~ JBYX ~ NPSAMBIX ~HA  IJIOCKOCTH,
6.2

napajuiesibHbIe TIPSIMbIe, TIEPIICHIUKYIIPHBIC PSIMbIC

N3mepenue paccTOSHUN: MEXIAYy IBYMs TOYKaMH, OT TOYKH [0
6.3

OpsMOM, JJIMHA MapluIpyTa Ha KBaIpaTHOU CETKe
6.4 N3mepenue u mocTpoeHue yrioB ¢ MOMOIIbIO TPAHCIIOPTUPA

Bubr TPEYrOJbHUKOB: OCTPOYTOJIbHBIMN, MPAMOYTOJIbHBIN,
6.5

TYHOYTOJIBHBIM, paBHOOEIPEHHBIN, PABHOCTOPOHHUMA

UYetbipexyroinbHuk. [IpsMOYroibHHMK, KBaJpaT: HCIOJb30BaHUE
6.6

CBOWCTB CTOPOH, YIJIOB, TMAaroHaJIel

N300paxkenne reomeTpudeckux (GUryp Ha HEIMHOBAaHHOW Oymare C
6.7 UCIIOJIb30BAHUEM LUPKYJIS, JUHEWKH, YrOJbHHUKA, TPAHCIOPTHUPA.

[TocTpoenus Ha kiieT4yaToi Oymare
6.8 [lepumeTp MHOTOYTOJIHUKA

[lonsiTue tomanu QUrypsl, E€IUHULBI HM3MEPEHUs IUIOLIA[IH.
6.9

[TpubnuxenHoe wu3MepeHue Iuiomwaad ¢Guryp, B TOM YHCIE Ha




KBaJpaTHOU CETKE

6.10

[TpubnumxeHHOe U3MEPEHHUE JJIMHBI OKPYKHOCTH, TUIOIIAIUA Kpyra

6.11

CummMmeTpusi: LEHTpajbHasg, oceBas M 3epkanbHasd. llocTtpoenue

CUMMETPHUYHBIX QUTyYp

6.12

Harnanuele npencraBieHus O  OPOCTPAHCTBEHHBIX — (UTrypax:
napajuiesnienunes, Ky0, npusma, nupamuaa, KOHyC, IWIMHIP, Wap U
chepa. MzoOpaxkenue mnpocTpaHCTBeHHBIX ¢uryp. I[lpumepsr
Pa3BEPTOK MHOTOIPAHHUKOB, HWJIMH]Ipa U KOHYyca. Co3gaHue Moaenei
IPOCTPAHCTBEHHBIX Guryp (M3 Oymaru, MpOBOJIOKH, IJIACTHIMHA U

JIPYTUX MaTepHaioB)

6.13

[TonsiTue  oObema, eauHUIBI  H3MepeHust oO0beMa. OO0BeM

IPSIMOYTOJILHOTO TapaJijiesienurneia, Kyoa

[IpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpazoBaTenbHOM IporpamMMmsl (7 Kiracc)

Kon

[IpoBepsieMble TIpEeIMETHBIE PE3yIbTaTbl OCBOCHHUS OCHOBHOM

IIPOBEpsIeMOT | 00pa30BaTEIILHOM MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUS

0 pe3ynbTaTa

1 Yucra v BBIYMCIIEHUS
BeimosiHATh, codeTas yYCTHbIE M IHUCHbMEHHBIE MPUEMBI,
1.1
apuMeTHICCKHEC JSHCTBUS C PallMOHATLHBIMU YHCIIAMH
Haxonuth 3Ha4YeHUs] YHUCIOBBIX BBIPAKEHUU, MPUMEHSATH
pa3HOOOpa3HbIe CIIOCOOBI M TPHEMbI BHIYHUCICHHS 3HAYCHHI
1.2

JIPOOHBIX  BBIPAXEHHMM, COJEpKAIUX OOBIKHOBEHHBIE W

NeCATUYHbIE ApOOHU




[lepexoauTs OT OJHOM (OPMBI 3aMHCH YHUCEN K JpYyrou

(mpeoOpa3oBbIBaTh JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO,

1.3
OOBIKHOBEHHYIO B JIECSTUYHYIO, B YACTHOCTH, B OCCKOHEUHYIO
JNECATUYHYIO IPOOH)
1.4 CpaBHUBATH U YHIOPSAAOYMBATH PALlMOHAJIBHBIE YUCIIA
1.5 Okpyrasars yucna
BbINONHATE TPUKUAKY M OLEHKY pE3yJibTaTa BBIYMCICHUM,
1.6 OLICHKY 3HAUYE€HUW YHUCIIOBBIX BBIPAKEHUM. BBINIOTHATE 1ENCTBUSA
CO CTEIMEHSIMU C HAaTypaJlbHBIMU MOKA3aTEIISIMU
[TpuMeHsTh TpU3HAKU AEITUMOCTH, PA3I0KEHUE HA MHOXUTEIIH
1.7
HaTypaJbHbIX YUCEII
Pemiatb mnpakTUKO-OPUEHTUPOBAHHBIE 3a/a4M, CBSI3aHHBIE C
OTHOILIEHHEM BEJIUYMH, MPONOPIUOHATBHOCTBIO BEJIHMYMH,
1.8 IPOLICHTAMH, UHTEPIIPETUPOBATH PE3YIbTATHI PEIICHHS 3a7ay C
Y4ETOM OrpaHUYCHUM, CBSI3aHHBIX co CBOMCTBaMH
paccMaTpuBaeMbIX O0BEKTOB
2 AnrebpandecKre BhIpaKEHUS
Hcnonp3oBaTh anreOpanveckyro TEPMUHOJIOTHUIO U CUMBOJIUKY,
2.1
PUMEHSTH €€ B TIPOIIeCcCe OCBOCHHS Y4eOHOT0 MaTepuraa
HaxonuTh 3HaueHus OyKBEHHBIX BBIPAXEHUW MpPU 3aJaHHBIX
2.2
3HAYEHUSIX IEPEMEHHBIX
BoinonuATs npeoOpa3oBaHus LEIOT0 BIPaKEHUS B MHOTOWICH
2.3
MPUBEJICHUEM MOJIOOHBIX CIIara€MbIX, pACKPBITHEM CKOOOK
BpINONHATE yMHOXXE€HME OJHOYIEHA HAa MHOTOWIEH U
2.4

MHOIO4YJ€HAa Ha MHOTOWIEH, NPUMEHATH (POpMyIsbl KBaapara




CYMMBI U KBaJIpaTa pa3HOCTH

OCYI]_IGCTBJ'ISITB Ppas3jIoKCHUEC MHOI'OYJICHOB Ha MHOXHUTCIHU C

IIOMOIIIb}0 BBIHECEHHSI 3a CKOOKM OOIIEero MHOMKHUTEIS,

2.5

TPYIIUPOBKYU ClIaraeMbIX, IPUMEHEHUST POPMYIT COKpPAIIEHHOTO

YMHOKEHUS

[IpumensTs npeoOpa3oBaHWs MHOTOWICHOB [JIi PEIICHUS
2.6 pa3IMYHBIX 33a7a4 M3 MAaTE€MAaTHKHU, CMEXHBIX MHPEAMETOB, U3

pEabHON NIPaAKTUKU

Hcnonb3oBaTh  CBOWMCTBA  CTENEHEW C  HATypaJbHBIMHU
2.7

MOKa3aTeIsIMHU JIJIsl TPe00pa30BaHUsl BRIPAKCHU I
3 YpaBHEHUS U HEPABEHCTBA

Pemats nuHENHBIE YpaBHEHUS C OJHOM NEPEMEHHOM, IPUMEHSS
3.1 IIpaBWJIA [IEPEX0Ja OT UCXOJHOI'O0 YPABHEHUS K PABHOCUIBHOMY

eMy. [IpoBepsTh, ABISETCS JIU YUCIO KOPHEM YPABHEHUS

[IpumensaTey Tpaduueckue METOAbl MPU PEIICHUU JTHHEHHBIX
3.2

YPaBHEHUH U UX CUCTEM

[lonOupaTe mnpuMepsbl Map 4YWCEN, SBISIOMIUXCS pEHICHUEM
3.3

JIMHEWHOTO YPAaBHEHUSI C ABYMsI IEPEMEHHBIMHU

Ctpouth B KOOPAWHATHOM TUIOCKOCTH TpaduK JHWHEHHOTO
3.4 YpaBHEHHSI C JBYMS TEPEMEHHBIMH; TOJB3YSICh Tpaduxom,

IIPUBOJIUTH IPUMEPBI PEIICHUS YPABHEHUS

Pemate cucrempl [ByX JMHEWHBIX YPaBHEHUW C JABYMs
3.5

NEPEMEHHBIMH, B TOM YHCIIC TPaQUIECKU

CocTaBnaATe M pemaTh JUHEHHOE YPABHEHHWE WIH CUCTEMY
3.6

JIMHEVHBIX YPABHEHUM MO YCJIOBHIO 3aJa4d, UHTEPIIPETUPOBATH




B COOTBETCTBHUHM C KOHTCKCTOM 3aaa4u HOJ'Iy‘—IGHHBIﬁ pe3yibTaT

Koopnunate! u rpapuku. OyHkuuu

4.1

N3o06paxath Ha KOOPAMHATHOMN IIPSAMOU TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIy4H, OTPE3KH,
VHTEpBajbl, 3alUChIBATL  YKCJIOBBIE  INPOMEXYTKH  Ha

anreOpanyecKoM sI3bIKe

4.2

OTtMmeuaTh B KOOpI[HHB,THOfI IINIOCKOCTH TOYKH IIO 3aJdaHHBIM

KOOpAuHaTamM

4.3

Crpoutb rpaduku JUHEHHBIX QYyHKIUHA. CTpouTh Trpaduk

bynximm y = [X]

4.4

OnuceIBaTh C ITIOMOIIIBIO q)YHKIII/If/i HU3BCCTHBIC 3aBUCHMOCTHU
MCKAY BCIWYMHAMHU. CKOPOCTb, BpEM:A, pPACCTOAHHUC, ICHY,
KOJIM4YCCTBO, CTOUMOCTDB, IIPOHU3BOAUTCIIBHOCTL, BPCM:I, 00BeM

paboThI

4.5

HaxonuTe 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMEHTa

4.6

[Torumats Tpaduyeckuit crmocod MpeACTaBICHUS W aHaIU3a
UHPOPMAINH, U3BJICKATh H HHTEPIPETHPOBATH HH(POPMAIIHIO U3

rpadKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEN

BeposiTHOCTB M cTaTuCcTHKA

5.1

Yutarh wHPOpMANNIO, TPEACTABICHHYIO B TalnuIax, Ha
auarpaMMax, MPEeACTABIATh JaHHBIE B BHUAEC TaOJHUI], CTPOUTH
auarpamMMbl  (CTOJIOMKOBBIE (CTOJIOYATBIE) M KPYTOBBIE) TIO

MacCHUBaM 3HAUYEHUU

5.2

OnuceIBaTh U HHTCPIPCTUPOBATH PCAaIbHBIC YHUCIIOBBIC JAHHBIC,

npeACTaBICHHbIE B Ta0IMIAX, HA AUarpamMmax, rpadukax




5.3

Hcnonb3oBaTh 18 ONHMCAHMS  JAHHBIX  CTaTUCTHYECKHUE
XapaKTEpUCTUKH:  CpeiHee  apu(MeTHUecKoe, MeauaHa,

HauOOoJIbIIIce ¥ HAaUMEHBIIIEE SHA4YCHUA, pasMax

5.4

Nmerps 1mpencraBieHue O CIy4aMHOM M3MEHUYMBOCTM Ha
npuMepax ILeH, (U3NYECKUX BEJIUYMH, AHTPOINOMETPUUYECKUX
JAHHBIX,  HMMETb  MPEACTABJICHUE O  CTATUCTUYECKOU

YCTOWYUBOCTHU

I'eomerpus

6.1

PacnoznaBaTh U3YUYECHHBIE r€OMETPUYECKUE burypsi,
ONpEeNeNsATh HX B3aUMHOE PpaCIlOJIOKEHHME, HM300pakaTb
reOMETpUYEeCKUe (QPUTYpPHI, BBINOIHITH YEPTEKU IO YCIOBHIO
3agaund. M3mMepsATh JIUMHEHHBIE W YIJIOBbIE BEIMYMHBL. Pemiars

3aJa491 Ha BBIYUCJIICHUC JJIMH OTPC3KOB U BCIIMYHNH YI'JIOB

6.2

Henate rpyOyl0 OILEHKY JWHEHHBIX M YIJIOBBIX BEIUYUH
PEIMETOB B peabHOM XKU3HU, pa3MEPOB TPUPOIHBIX OOHEKTOB.

PaznuuaTe pazmepsl 3TUX 0OBEKTOB MO MOPSAKY BEIUUYUHBI

6.3

CTpouTh 4epTeXH K TEOMETPUUECKUM 3a/1adyam

6.4

[lonp30BaTbCs  NpHU3HAKAMU  PABEHCTBA  TPEYTOJIbHUKOB,
UCTIONIb30BaTh TMPU3HAKM W  CBOWMCTBA PaBHOOEIPEHHBIX

TPCYIOJIbHUKOB IIpHU pCHICHUHN 3a/1a4

6.5

HpOBOI[I/ITB JOTUYCCKHUC PACCYKACHHUA C HCIIOJIb30BAHUCM

ICOMCTPHUUICCKHUX TCOPEM

6.6

[Tombp30BaThCd  TNpPU3HAKAMH  PABEHCTBA  MPSIMOYTOJBHBIX
TPEYrOJbHUKOB, CBOMCTBOM MEJUAHBI, MPOBEIACHHOW K
TUMOTEHY3€ TMPAMOYTOJIBHOTO TPEYrOJbHUKA, B PEIICHUU

IrCOMCTPHUUICCKHUX 3a/1a4




6.7

OnpenensiTe NapaiedbHOCTh MPSIMBIX C TMOMOIIBIO YIJIOB,
KOTOphle  oOpazyeT ¢ HUMH cekymas. Omnpenensite
napaieIbHOCTh MPSMBIX C IOMOIIBI0 PABEHCTBA PACCTOSHUN OT

TOYEK OJHOU MPSAMOM 0 TOYEK APYTrOr MPAMOU

6.8

Pemiats 3aaumn Ha KieTyaTol Oymare

6.9

[TpoBOANTH BHIYUCIICHUS U HAXOJWTh YHUCJIOBBICE U OYKBEHHBIC
3HAYEHHUSI YIJIOB B FTEOMETPUUYECKUX 3a7a4ax C UCIOJIb30BAHUEM
CyMMBbI YTJIOB TPEYTrOJIbHUKOB W MHOTOYTOJIBHUKOB, CBOWMCTB
yIJI0B, 00pa30BaHHBIX MPHU MEPECEUEHUU ABYX MapaUieIbHBIX
npsIMBIX ~ cekylled. Pemare mnOpakTUdyeckue 3ajayd  Ha

HaXO0KJICHUC YIJIOB

6.10

Brnanerp mNOHSATHEM TIeOMETPUYECKOIO MeECTa TOYEK. YMETh
OTIpeeNSITh OMCCEKTPUCY YTIIa U CEPEIMHHBIN MEePIIeHIUKYISP K

OTPE3KY KaK r’COMCTPHUICCKUC MCCTA TOUCK

6.11

@opMyIUpOBaTh ONpPEEIEHU OKPYKHOCTH U Kpyra, XOpAbl U
JIMaMeTpa OKPYKHOCTH, IOJIb30BATbCA UX CBOMCTBAMU. Y METH

IIPUMEHSATH 3TU CBOWCTBA IIPU PELICHUN 3a1a4

6.12

Bnagerr  moHATMEM ~ ONKMCAaHHOM  OKOJIO  TPEYTOJIbHUKA
OKPYKHOCTH, YMEThb Haxoautb €€ ueHTp. [lonp3oBaThCA
dakTaMu O TOM, YTO OWCCEKTPHUCHI YTJIOB TPEYroJbHUKA
IIEPECEKAOTCA B OJHOM TOYKE, U O TOM, UYTO CEPEIAUHHBIC
NEPIECHAUKYJISAPBl K CTOPOHAM TPEYTrOJbHUKA MEPECEKAIOTCA B

OHOU TOYKE

6.13

Brnanetp noHsTHEM KacaTenbHOW K OKPYKHOCTH, MOJIB30BATHCA
TEOPEMOW O MNEPNEHAMKYJISIPHOCTH KacaTebHOM W paanyca,

IMPOBCACHHOI'O K TOYKE KaCaHHA




6.14

Ionw3oBaThes HpOCTCfIIHHMH TCOMCTPHUICCKUMU

HCpaBCHCTBAMU, IIOHNUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC reOMCTPHUIYCCKUC IMOCTPOCHUA C

IMOMOIIBIO MUPKYJIIA U JIMHEUKH

[IpoBepsiemble 3nemMeHThl coaepxanus (7 kiacc)

Kon [IpoBepsieMblii 31EMEHT COAEPIKAHUS
1 Yucna u BBIYMCIICHUS

Hpobu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXOa OT OAHOW (OPMBI
1.1 3anucu apobeit k npyroil. [loHsTHE panMOHAIBHOTIO YMCIia, 3aIKUCh,

CpPaBHEHHE, YIIOPSITOYMBAHNE PALIMOHAIBHBIX YUCEI

Apudmernueckue AEWCTBUSA C pallMOHAIBHBIMM 4HClIaMu. PemieHue
1.2

3a]1a4 U3 peajbHON NPAaKTUKU HA 4acTH, Ha IpoOu

Crenenp C HaTypaJIbHbIM II0Ka3aTeJeM: OIpeJEICHUE,
1.3 npeoOpa3oBaHUE BBIPAXKEHUM Ha OCHOBE OIPEJEICHUS, 3aIUCh

OOJBIINX YHCEN

[IpouieHTsl, 3amuch MPOLEHTOB B BHJE ApoOM U ApoOU B BHUIE
1.4 npoueHTOB. Tpu OCHOBHBIE 3a7a4M HA IPOLEHTHI, PELICHNE 3a/1a4 U3

pEaNbHOM IPAKTUKU

[IpuMeHeHne NpPU3HAKOB JEIUMOCTH, PA3JI0KEHUE HA MHOXKHUTEIU
1.5

HaTypaJbHBIX YHCEI

PeanpHple 3aBUCMMOCTM, B TOM 4ucie MmOpsAMas M oOpaTHas
1.6

MPONOPLIMOHATIBHOCTH
2 Anrebpanyeckue BbIpaKeHUs




[lepeMenHbIE, YHMCIOBOE 3HAYECHUE BBIPAKECHUA C IEPEMEHHOM.

2.1

JlomycTrMbIe 3HaYEHUS IEPEMEHHBIX

[IpencraBneHne 3aBUCUMOCTH MEXK/y BEJIMUMHAMU B BUJEC (POPMYIIHIL.
2.2

Boruucnenus no popmynam

[IpeobpazoBanue OYKBEHHBIX BBIpaKEHUN, TOXKICCTBEHHO pPaBHbIC
2.3

BBIPKCHUS
2.4 CBolicTBa CTENIEHU C HATYPAJILHBIM MTOKA3aTEIEM

Onnounensl W MHorouwieHbl. CreneHb MHorowieHa. CroxeHue,
2.5

BbIYMTaHUE, YMHOKEHUE MHOT'OUJICHOB

dopMyJbl COKPAIIEHHOTO YMHOXEHHUS: KBajpaT CyMMbl M KBajpaT
2.6 pazHoctu. opMyria pa3HOCTH KBaJpaToB. Pa3oxkeHre MHOTOUJICHOB

Ha MHOYKUTEIU
3 YpaBHeHUS

VYpaBHeHUEe, KOpEHb YpaBHEHHUs, TpaBWiIa TMPeoOpa3oBaHUS
3.1

yYpaBHEHUSI, PABHOCWJIBHOCTh YPaBHEHU

JluHeliHOE ypaBHEHME C OJHOM TMEPEMEHHOM, YHCIO KOpPHEH
3.2

JIMHEVHOTO YPAaBHEHUSI, PEIIEHNUE JIMHEUHBIX YPABHEHUN

CocraBiieHHEe ypaBHEHH IO YCJIOBUIO 3a/laud. PenieHne TeKCTOBBIX
3.3

3a7a4 C IMMOMOIIBI YPABHEHUN
3.4 JIuneliHoe ypaBHEHHUE C IByMsI IEPEMEHHBIMU U €r0 Tpaduk

Cuctema JABYyX JUMHEWHBIX YypaBHEHUW C JBYMs [E€PEMEHHBIMU.
3.5 Pemenue cucrem ypaBHEHHII CHOCOOOM TMOACTaHOBKH. [Ipumepsr

pelIeHrs TEKCTOBBIX 3a/1a4 C TOMOIIbIO CUCTEM YPaBHEHUI
4 Koopaunate! u rpaduku. OyHKIIUHA




4.1

KoopaunaTta Touku Ha npsMon

YucnoBslie IMPOMCIKYTKH. Paccrosinue MCXKAY AOBYMA TOYKaMHU

4.2
KOOPAMHATHOU IIPAMOU
[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AOcuucca u
4.3
OpAuHAaTa TOYKUA HAa KOOPJIAUHATHOMN MIOCKOCTH
[Ipumepsl rpadukoB, 3agaHHBIX (opmyinamu. Ytenue rpaduroB
4.4
peanbHbIX 3aBUCUMOCTEN
4.5 [Honstue pynkuuu. ['paduk pynkuun. CroiicTBa GyHKIUN
4.6 Jluneitnas ¢pynkuus, ee rpaduk. ['padux dynkuuum y = [x|
['paduueckoe pelnieHre JTUHEHMHBIX YpaBHEHUN M CUCTEM JIMHEHHBIX
4.7
YpaBHECHUH
5 BeposiTHOCTD 1 cTaTUCTHKA
[IpencraBienue naHHBIX B BUAE TaOMUIl, JauUarpaMm, IpaduKoB.
3anoaHeHue TabauIl, YTEHUE U TOCTPOEHUE JUarpaMm (CTOJIOUKOBBIX
5.1 (cTon04aThIX) U KPYroBeiX). UTeHne rpadyuKoB peaabHBIX IPOIECCOB.
W3Bneuenne nHpopManuu U3 AuarpaMM M TaOJIUIl, UCTIOJIB30BAHUE U
UHTEpIIpeTaus JaHHBIX
OmnucarenbHasi CTaTUCTUKA: cpelHee apupMeTHUecKoe, MeaHaHa,
5.2 pa3Max, HamOoJbIllee W HAWMMEHbBIIEe 3HAYCHHUS HAOOpa YHCIOBBIX
naHHbIX. [I[pumepsl ciydaiiHON U3MEHUYUBOCTH
CnydaliHBII ~ DKCIIEpUMEHT  (OMBIT) W CiaydailHOe  COOBITHE.
BepositHocTh M 4yacTtoTa. PoiIb MalOBEPOATHBIX M MPAKTHYECKH
5.3

JIOCTOBEPHBIX COOBITHH B TIpuUpoAe M B oOmiecTBe. MoHeTra H

WTrpajbHasi KOCTb B TECOPUH BEPOSTHOCTEN




5.4

I'pad, Bepmmna, pebpo. Crenensp BepmuHbl. Yucino pedep u
CyMMapHasi cTemneHb BepmuH. [IperncraBieHne o CBS3HOCTH Tpada.
Henu u nukael. Ilytu B rpadax. O6xon rpada (3HnepoB MyTh).
[IpencraBnenne 006 opueHTHpOBaHHOM Tpade. Pemenue 3amau ¢

oMOIIbIo rpadoB

I'eomerpus

6.1

HavanpHble nousTus reometpun. Touka, mpsimas, OTPE30K, JIyd. YTOJL
Bunsl yrnoB. BepTukanpHble U CMEXHBIE YIUIbl. buccekTpuca yria.
Jlomanasi, MHOTOYTOBHUK. [lapamienbHOCTh U NEPHEHANKYISIPHOCTD

IMPAMBIX

6.2

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHHU.

[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MUPE

6.3

OcHOBHEBIE IMOCTPOCHUA C TIOMOIIBIO HHUPKYIId H JIMHEUKH.

Tpeyronasuuk. BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA

6.4

PaBHOOenpeHHBIE W PAaBHOCTOPOHHUM TpeyrosbHUKU. HepaBeHCTBO

TPEYroJbHUKA

6.5

CRoiicTBa M NMpU3HAKK PaBHOOEAPEHHOrO TpeyroibHUKa. lIpu3Haku

PaBEHCTBA TPEYTOJIBHUKOB

6.6

CoiicTBa M NpPU3HAKK MapajuleNbHBIX HpsAMbIX. CymMma yrioB

TpeyrojibHuKa. BHeNIHUE yriiel TpeyrojabHUKa

6.7

[IpssMoyrosbHbBIN TpeyroabHUK. CBONCTBO MEIMAHBI TPSIMOYT OJILHOTO
TPEyroJibHUKa, MPOBEAECHHOW K rumnoreHys3e. [Ipu3zHaku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYrOJBHUKOB. [IpSAMOYrOnbpHBIA TPEYTrOJBbHUK C

yriioM B 30°

6.8

HepaBeHcTBa B reoMeTpum: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO




0 JUIMHE JIOMAaHOW, TeopeMa O OoJibllieM yrie U OOJbIIEH CTOPOHE

TpeyronbHUKa. llepnenaukynsap u HakJIOHHAst

I'eomerpruueckoe Mecto TOYeK. buccekrpuca yriia M CepeauHHBIN

6.9
NEePIEeHANKYISP K OTPE3KY Kak T€OMETPHUECKHUE MECTa TOUEK
OKpyXHOCTp M KpYI, XOpJa U JHAMETP, UX CBOWCTBa. B3anmmHoe
6.10 PacIONIOKEHHE OKPYKHOCTH M TipsiMod. KacarenbHast u cekyias K
OKPY>KHOCTH
OxpyXHOCTb, BIHCaHHas B Yrol. BrnucanHas u omnucaHHas
6.11

OKPY’KHOCTH TPCYT'OJIbHUKA

[IpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpa3oBaTeIpHOM MporpaMMBbI 8 Kilacca

Kon

0 pe3ynbTaTa

HpOBep}IGMI)IG NpCaAMCTHBIC PC3YJIbTATbl OCBOCHUSA OCHOBHOM

IpoBepsieMor | 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEero 00pa3oBaHUs

Yucra ¥ BBIYMCIEHUS

1.1

Hcnonp3oBaTh HadajlbHbIC MNpCaACTaBJICHUA O MHOXCCTBC
,Z[eﬁCTBI/ITGJIBHBIX qucesl OJId CpaBHCHHUSA, OKPYIVICHUA H
BI)I‘{HCJIeHPlﬁ, H306pa}KaTI> ,Z[CﬁCTBHTGJ'H)HI)IG qrcjia TOYKaMH Ha

KOOPAMHATHOU NIPSAMOU

1.2

[IpuMensaTes noHsiTHE apUPMETHUYECKOTO KBAJAPATHOIO KOPHS,
HAXOJUTh KBAJAPATHBIC KOPHU, UCIIONB3YS MPU HEOOXOTUMOCTH
KaJIbKYJISITOP,  BBIOJHATH  OpeoOpa3oBaHUsl  BBIPAKEHUI,

coAepKalrX KBaJpaTHbIE KOPHU, UCMOJIb3Ysl CBOMCTBA KOPHEHN

1.3

Hcronp30BaTh 3amMcH OOJIBIINX M MAJIbIX YHCEII C IIOMOIIIBIO




NECATUYHBIX ApoOel u creneneit uncna 10

AnreGpanyeckue BbIpaKeHUs

2.1

[IpuMeHATP TOHATHE CTENEHUM C LENbIM  I[OKa3aTelleM,
BBITNIOJHATH MPE0Opa30BaHMSI BEIPAKEHUM, COEPIKALUX CTEIIEHU

C ICJIBIM ITOKA3aTCJIEM

2.2

BoimoaHsaTh TOXKIACCTBCHHBIC Hp606pa3OBaHI/I${ pPaiOHAIIBHBIX
BBIpa}KeHI/II‘/’I Ha OCHOBC TIpaBUJI I[ef[CTBHﬁ HaJa MHOI'O4JICHAMHU U

anredpandyecKuMu ApoosiMu

2.3

PaCKHa}IBIBaTI) KBaJIpaTHBIfI TPCXYUICH HaA MHOKUTCIIN

2.4

[IpumensaTe mnpeoOpa3oBaHUs BBIPAXKEHUW JJ1  peLICHUs
pPa3IMYHBIX 33/1a4 W3 MaTEMAaTHUKH, CMEXKHBIX IMPEAMETOB, W3

peanbHOU MPaKTUKU

YPaBHGHI/ISI U HCPAaBCHCTBA

3.1

Pemate nuHelHbIe, KBaJpaTHbIC YPABHEHUS U PALMOHAJIbHBIC
YPAaBHEHUS, CBOIAIIMECS K HHUM, CHUCTEMBI JIByX YPaBHECHUH C

ABYMs IICPCMCHHBIMHA

3.2

[IpoBOaUTE MpoOCTENIINE UCCICAOBAHUSA YPAaBHEHUW U CUCTEM
YpaBHEHHI, B TOM 4YHCIE C NPUMEHEHHEM TpaduuecKux
npeacTaBieHull (ycTaHaBIMBaTh, MUMEET JIM ypaBHEHHE WIIU
CHCTEMA YPAaBHEHHUWM PELICHHs, €CIIM HMEET, TO CKOJIbKO, U

npoyee)

3.3

[lepexoauTs OT croBecHOW (HOPMYIUPOBKM 3a7a4ll K €€
anre0pandecKkol MOJIEIN C MOMOIIBI0 COCTABIICHUS yYPAaBHECHHUS
VI CUCTEMbl YPABHEHUMN, HHTEPIIPETUPOBATH B COOTBETCTBUH C

KOHTEKCTOM 33/1a4M MOJYYECHHBIN Pe3yJIbTaT




3.4

IIprMeHAT CBOWCTBA YMCIIOBBIX HEPABEHCTB IJIsi CPaBHEHUS,
OLICHKHU, peIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOU IIEPEMEHHON U
UX CUCTEMBbI, JaBaTh I'paMuecKyr0 WIUTIOCTPAIMI0 MHOXKECTBA

pEIlIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[TonuMaThs ¥ KUCTONB30BaTh (DYHKIIMOHATBHBIE TTOHSATUS U SI3BIK
(TepMHHBI,  CHMBOJIMUECKHE  OOO3HAYEHUS),  OMNpEeaesiTh
3HaueHUEe (YHKIMU 10 3HAYCHHUIO apryMEHTa, OIpPeAeisiTh

cBOICTBa (DYHKIIUU 10 ee rpaduKy

4.2

Ctpoutsb rpadguku 3neMeHTapHbIX QyHKIUN Buga: Y = Y= X2,

y = X3, y = |X|, onuchIBaTH CBOMCTBA YMCIIOBON (DYHKIUM IO €e

rpaduKy

BGpOHTHOCTB Hn CTaTHUCTHKA

5.1

N3BnekaTs u mpeoOpa3oBIBaTH MH(OPMAIIUIO, TPECTABICHHY IO
B BUJE TaONUIl, AUarpaMM, rpaduKoB, MpeICTaBIsATh JaHHBIC B

BUJIC TaOJIUIl, JUArpaMM, TpaukoB

5.2

OnuchIBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX MTOKA3ATEIICH
CpeIHUX 3HAYECHUN M Mep paccenBaHus (pa3Max, IUCHEPCHUS U

CTaHJAPTHOE OTKJIOHEHHE)

5.3

HaxoauTh 4acTOTHI YHUCJIOBBIX 3HAYEHHUH U YaCTOTHI COOBITUH, B

TOM YHCJIE€ MO pe3yjbTaTaM U3MEPEHUIN U HAOII0JCHU

5.4

HaxoanTe BepOSTHOCTU Clly4allHBIX COOBITUH B OIBITaX, 3HAs
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHIA, B TOM YHUCJIE B OMbITAX C

PaBHOBO3MOKXHBIMH 3JICMCHTAPHBIMHU COOBITUSIMH




9.5

Hcnonp3oBaTh rpapuueckue MOJAEIU: JAEpPEBO CIy4ailHOro

AKCIEPUMEHTA, JUarpaMMbl DWUiiepa, YMCI0Bas npsaMmas

5.6

OHGpI/IpOBaTB IIOHATHUAMMU. MHOXECTBO, IIOAMHOXKECTBO,
BBIIIOJIHATL  OIICpalliK HaJd MHOXCCTBAMMU! O6L€I[I/IH€HI/I€,
MEpECCUYCHUC, NOMOIHCHHUC, MCPCUNUCIIATL 3JICMCHTBI MHOKCCTB,

IIPUMCHATH CBOMCTBAa MHOKECTB

5.7

Hcnonws3oBaTk rpaduueckoe npecTaBiIeHue MHOKECTB U CBSI3EH
MEK1y HUMU ISl ONUCAHUSI TPOILIECCOB U SIBJICHUM, B TOM YHUCJIE

pU pelIeHU! 3a7a4 U3 APYTUX y4eOHbIX IPEJAMETOB U KYpPCOB

I'eomerpus

6.1

Pacno3HaBath OCHOBHBIC BHUABI UYCTBIPCXYI'OJIBHUKOB, HX
OJICMCHTBI, IIOJB30BATBCA HX CBOMCTBaMH Impn pCUICHUU

ICOMCTPHUUICCKUX 3a/1a4

6.2

HpI/IMeHHTB CBOMCTBaA TOYKH MMEPCCCUCHUA MCOHAaH

TpeyroJibHUKa (IIEHTPa Macc) B pEIICHUU 3a]1a4

6.3

Bnaners noHsiTHEM cpeqHEN JIMHUU TPEYTroJIbHUKA U Tpareluy,
IPUMEHATh UX CBOMCTBA MPU PEUIEHUU T€OMETPUUYECKUX 3a]ad.
[Tonp3oBatecss  Teopemon  Daneca u©  TeopeMod O
IPONOPLIMOHAJIBHBIX OTPE3KaX, MPUMEHATh MX U1 PELICHUS

IMPAKTUYICCKUX 3aaa4

6.4

[IpuMeHsT, NpU3HAKK TOAOOUSI TPEYTrOJBHUKOB B PEIICHUU

IrCOMCTPHUUICCKHUX 3a/1a4

6.5

[Tonmp3oBaTecst  Teopemort  [ludaropa  mams  pemeHus
FEOMETPUYECKAUX M MpakThdeckux  3amad.  CTpouTh
MaTeMaTHYECKYKd  MOJEIb B  MPAKTHYECKHX  3aJadax,

CaMOCTOATCIBbHO ACJIATh YCPTCIK U HAXOAUTH COOTBCTCTBYIOIIHEC




JUTAHEBI

6.6

BnaneTs noHATUSAMU CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOro yria
OpsIMOYTOJILHOTO  TpeyrosnbHuKa.  [lojp3oBaTtbcd  ATHUMU

IMMOHATUAMUA IJId pCIICHUSA NPAKTUYCCKUX 3a/1a4

6.7

Boruncnsats (paznuyHbIMU criocob6amu) mIoaab TpeyrojibHUKa
W IUIOMIAJAM  MHOTOYTOJBHBIX  ¢uryp (MOJB3YysCh, TJIE
HEOOXOAUMO, KaJbKyJasaTopoMm). [IpuMeHSTH TMOJy4YEHHBIC

YMCHUS B IIPAKTUYCCKUX 3aavdax

6.8

Brnagete NOHATHSMHM BOMCAHHOTO W ILIEHTPAJIbHOrO YyIJIA,
UCIIOJIb30BaTh TEOPEMBbl O BIIMCAHHBIX YIJaX, YIJax MEXIy
XopaaMu (CEKYITUMH) U YTJIe MKy KacaTeJIbHOW U XOPI0H TPHU

PCHICHUHN I'COMCTPHUYICCKUX 3a1aY

6.9

BJ'IaIIGTI) IMOHATUCM OIIMCAHHOTI'O YCTBIPCX YT OJIbHHUKA, IIPUMCHATH

CBOMCTBA OIMMCAHHOI'O YCTBIPCXYT'OJIbHUKA ITPHU PCIICHUHA 3a1a4

6.10

[IpuMeHATh TONydeHHBIC 3HAHUS HA MPAKTHKE - CTPOUTH
MaTeMaTHYeCKUE MOJENTH JUIA 3a7ad pPeallbHOW JKM3HU U
IPOBOJIUTH COOTBETCTBYIOIIHE BBIYHCICHUS C MPHUMEHCHHUEM
moj00UsT W TPUTOHOMETPUHU (MOJB3YsICh, TJe HE0OXOAUMO,

KaJIBKYJISITOPOM )

[IpoBepsieMble 371€MEHTHI coiepkanus (8 Kiacc)

Kon [IpoBepsieMblii 3JIEMEHT COJECPKAHUS
1 Yucna v BBIYUCICHUS

KBanpathsiit kopenb u3 uucna. [louarue o0 uppalioHaTIbHOM YHUCIIE.
1.1

JlecaTruHbIe TPUOIMKEHUST UPPALMOHATBHBIX YHCEIT




CaolicTBa apu(pMeTHUECKUX KBaPATHBIX KOPHEN U UX IPUMEHEHUE K

1.2 npeoOpa30BaHUIO  YHUCJIOBBIX  BBIPAXKEHUH U BBIUUCICHUSM.
JlencCTBUTENBHBIC YKCa
CreneHb C LeTbIM MTOKa3aTesleM U ee cBoiicTBa. CTaHAapTHAs 3aIluCh
1.3
yucna
2 AnrebpanuecKkre BbIpaXKEHUS
KBaapatHblil TpexuieH, pa3joKeHHE KBaJpaTHOTO TpexXuwieHa Ha
2.1
MHOXUTEIN
2.2 Anrebpandeckas Apoo6s. OCHOBHOE CBOMCTBO anredpandeckon 1poou
CnoxxeHue, BBIYUTAHUE, YMHOXEHHUE, JCJICHHE alreOpanyecKux
2.3
npo0eit
2.4 PanronanbHbIe BRIpXKEHUS U KX TTPeoOpa3oBaHue
3 VYpaBHEHHS U HEPABEHCTBA
KBangpaTHoe ypaBHeHue, ¢hopmysia KOpHEH KBaJIpaTHOTO yYpaBHEHUSI.
3.1
Teopema Buerta
3.2 Pemenune ypaBHeHU, CBOISIIMXCA K JIMHEWHBIM U KBAJIPATHBIM
3.3 [Ipocretimue ApoOHO-paIIMOHATEHBIE YPABHEHHUS
I'paduueckas uHTEpIpeTAlUg YpPAaBHEHHUHN C JABYMS MEPEMEHHBIMHU U
3.4 CHUCTEM JIMHEMHBIX YPaBHEHUW C JIBYyMs NEpeMEHHbIMU. [Ipumepsl
pEelIeHUs CUCTEM HEJIMHEWHBIX YPABHEHUH C IBYyMs EPEMEHHBIMU
3.5 Pemenue TeKCTOBBIX 3a/1a4 anredpandeckuM Crocooom
3.6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0HOM NTEpEMEHHOM




3.8

PaBHOCUIILHOCTH HCPaBCHCTB

3.9 JIuHeliHbIE HEPABEHCTBA C OJHON NEPEMEHHON
3.10 CucTembl JINHEMHBIX HEPABEHCTB C OJHON NEPEMEHHON
4 OyHKIUH
[Honstue gpynkuuu. OOIACTh ONpEACNICHUS U MHOKECTBO 3HAYEHUH
4.1
¢ynkuuu. CriocoObl 3aanus QyHKIMMA
4.2 I'padux pynkuuu. YreHue cBOMCTB (PYHKIIMU MO ee rpaduky
4.3 [Tpumepsl rpadukoB GyHKINMA, OTPAXKAIOIIUX peajbHbIe MPOIECCHI
W OYHKIMY, OMUCHIBAIOLIUE MPSMYIO U O0OPATHYIO IPOMOPIIMOHATBHBIE
3aBUCUMOCTH, UX TpaduKu
4.5 Dyskmun y = X%,y = X3
4.6 Oynxunn Y =X,y = |X|
4.7 I'paduyeckoe pernienne ypaBHEHUM U CUCTEM YpaBHEHUM
5 BeposiTHOCTH M cTaTUCTUKA
5.1 [IpencraBnenue gJaHHBIX B BUJE TaOJIHII, JUarpamm, rpagukos
MHO0X€eCTBO, 3JIEMEHT MHOXKECTBa, MOAMHOKeCTBO. Omnepanuu Haj
5.2
MHOKECTBaMH: 00bEeIMHEHHE, ITIEpeCeUeHHE, TONOTHEHHNE
CaoiicTBa omepauuii HajJ MHOXECTBAaMHU: TMEPEMECTUTEIBHOE,
5.3
COUETATENIBHOE, PACIPEIEIUTENILHOE, BKIIFOUEHHUS
Hcnonp3oBaHue rpauueckoro NpeaCcTaBICHUsS MHOMXKECTB U
5.4
ONMCAHMSI peaJbHBIX IPOLIECCOB U SIBJIEHUM, TPU PELICHUU 3a/1a4.
5.5 N3mepenne paccenBaHus JOaHHBIX. Jlucmepcuss W CTaHAApPTHOE




OTKJIOHEHHE YUCIIOBBIX HA00pOB. JlnarpaMMa pacceuBaHus

DneMeHTapHble COOBITUS clydaitHOro ombita. CliydailHble COOBITHS.

BepostHocTn COOBITHIA. OnpITeI c PaBHOBO3MOXHBIMU
5.6 AeMEeHTapHbIMU cOObITUsIMHU. CiydaitHblii BbIOOp. CBSI3b MeEXIY
MaJOBEPOSTHBIMU M TPAKTUYECKU JIOCTOBEPHBIMU COOBITUSMH B
npHUpojie, 00IIECTBE U HAYKe
JepeBo. CBOMCTBA 1EPEBBEB: EAUHCTBEHHOCTD ITyTH, CYIIIECTBOBAHUE
5.7 BUCSYEH BEPIIMHBI, CBSI3b MEXKY YMCIOM BEPIIMH M YHUCIOM pebep.
[IpaBuno ymHoxenus. Pemenne 3aaa4d ¢ momMolso rpados
[IpotuBomnonoxueie codbiTus. Juarpamma Ditnepa. O0beauHEHUE U
5.8 nepeceuenue coosiTuii. HecoBmecTHbie coObITHA. DOpMyTa cloxeHus
BEPOSITHOCTEN
VYcnoBHas BepodTHOCTb. llpaBuno ymHOxkeHus. HezaBucumsblie
5.9
COOBITHS
[IpencraBnenue skcriepuMeHTa B BUAEC JepeBa. Pemenue 3agay Ha
5.10 HaXO0XJEHUE BEPOSTHOCTEH C TOMOIIBIO JIepeBa CIy4ailHOTO
AKCHEPUMEHTA, Juarpamm Jiliepa
6 I'eomeTpus
6.1 UYeteipexyronpHuku. [lapamnenorpamMmm, ero npu3Haku U CBOMCTBA
6.2 [IpssMOyTONIbHUK, pOMO, KBaJIpaT, X MPU3HAKU U CBOMCTBA
6.3 Tpanenusi, paBHOOOKass Tpamenusi, €€ CBOWCTBA W NPU3HAKU.
[IpssmoyronpHas Tpaneuus
6 Meton ynBoenuss meauanbsl. lLleHTpanbHast cumMmerpus. Teopema
4

daneca u Teopema 0 MPONOPIHMOHATIBHBIX OTPE3KaX




Cpennue JMHMM TpeyrojbHUKa © Tpameuuu. LleHTp Mmace

6.5

TpEYroJibHUKa

[TogoOue TtpeyronbHUKOB, KOdpduIMeHT mnomaodus. IlpuzHaku
6.6 nonooust TpeyroibHUKOB. llpuMenenne mnogoOus MpU peUIeHUU

MPaKTUYECKUX 3a]1a4

dopMmyIibl A5 TUIOUIAAN TPEYroJIbHUKA, MapajuiesiorpaMma, pomoa u
6.7

Tpaneuuu

CaoiicTBa momaaei reometpuyeckux Guryp. OTHOIIEHHE TUIoUIaAeiH
6.8

NOJIOOHBIX PUTYD

Breruncnenue miomiaael TPeyrojbHHUKOB W MHOTOYTOJIBHUKOB Ha
6.9

KJIeT4aToi Oymare

Teopema ITudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemeHuu
6.10

NPaKTUYECKUX 3a]1a4

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro yria MpsSAMOYTOJbHOTO
6.11 TpeyroibHukKa.  (OCHOBHOE€  TPUTOHOMETPUYECKOE  TOXKIECTBO.

Tpuronomerpudeckue ¢pyHkuu yriaoB B 30°, 45° u 60°

BrnucanHble W LEHTpaJbHBIE YIUIBI, YrOJI MEXIY KacaTelbHOU U
6.12

XOpJIOU. YTIIBI MEXKAY XOPAaMHU U CEKYILIUMU
6.13 BnucanHble U ONUCAaHHBIE YETHIPEXYTOJIbHUKU

B3anmHOoe  pacnosioxkeHue — IByX — OKpyxkHocten.  Kacanwue
6.14

oKkpyxkHOCcTel. OO11IKe KacaTelbHbIE K IBYyM OKPYKHOCTAM

[IpoBepsiemMble TpeOOBaHUS K PE3yIbTaTaM OCBOCHHUSI OCHOBHOM

oOpazoBaTebHOI porpamMMsl (9 kiacc)




Kon
MpOBEPSIEMOT

0 pe3yibTaTta

[IpoBepsieMble TIPEAMETHBIE PE3YyJAbTAThl OCBOCHUS OCHOBHOM

00pa3zoBaTeILHOM TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs

1 Uucna v BEIYUCIEHUS

CpaBHUBATH u YIOPsII0UNBATh palnoHaIbHbIE u
1.1

UPpALMOHAIBHBIC YHCIIA

Boeimonusate apudmerndyeckue IEUCTBUS € palMOHATBHBIMHU
1.2 YUCJIaMU, COYETasl YCTHhIE U MUChMEHHbBIC MTPUEMBI, BBITIOJIHSITh

BBIYHCJICHUS C UPPAIMOHATBHBIMU YUCIaMU

HaxonuTh 3HaueHusi cTemeHEd C IEJBIMH IOKa3aTelssMH |
1.3

KOpHEHN, BEIYUCIISITh 3HAUCHUST YUCTIOBBIX BBIPAKCHUIA

OKpyrasiTh JOEHCTBUTEIBHBIE YHKCIA, BBINOJIHATH TMPUKHUIKY
1.4

pe3ysbTaTa BHIYUCICHHM, OIEHKY YHCIOBBIX BHIPAKEHHI
2 VYpaBHEeHUS U HEPABEHCTBA

Pemarte nuHelHbIE W KBaJIpaTHBIE ypaBHEHHS, YpaBHEHUS,
2.1 CBOJAIIMECS K HUM, IPOCTEHIINE JApOOHO-paIllMOHATbHBIE

ypaBHEHHS

Pemate cucrempl [ByX JMHEWHBIX YPaBHEHUW C JABYMs
2.2 NEPEMEHHBIMU U CHCTEMBI JIByX YPaBHEHHiI, B KOTOPBIX OJIHO

YpaBHEHUE HE SIBISETCS JIMHEHHBIM

Pemate TekcTOBBIE 3amaun anreOpamuecKUM CIOCOOOM ¢
2.3 MOMOIIIBIO COCTABJICHUSI YpPAaBHEHUS WM CHCTEMBI JBYX

YpaBHEHUU C IByMsI IEPEMEHHBIMU

[IpoBoauTE mpocCTENIINE UCCICIOBAHUSA YPABHEHUW U CUCTEM
2.4

ypaBHEHUW, B TOM 4YHCIE€ C MPUMEHEHUEM TrpadUuecKux




OpeicTaBleHuid  (HampuMmep, yCTaHaBIMBaTh, HMEET JH
YPaBHEHHE WIH CUCTEMA YPAaBHEHUM PEUICHUs, €CIU UMEET, TO

CKOJIBKO)

2.5

Pemars nuHEHHBIE HEPABEHCTBA, KBAJpPATHbIE HEPABEHCTBA,
n300paxkaTh pEIICHUE HEPABEHCTB HA YHUCJIOBOM MPSIMOM,

3aIlIMChIBATh PCHICHNEC C ITIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucteMsbl IMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB,
BKITFOYAOOIUC KBAAPATHOC HCPABCHCTBO, I/I306pa}KaTB peUICHUC
CUCTCMbI HCPABCHCTB Ha YHUCJIOBOU HpSIMOﬁ, 3aIllUCBhIBATh

peumiCcHUC C IIOMOIIbKO CHUMBOJIOB

2.7

Hcnons3oBaTh HCPABCHCTBA IIPHU PCIICHUU PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

Pacrnio3naBath ®YHKHHH HN3Yy4YCHHBIX BHIOB. IToka3bIBaTh

CXEMATU4YCCKHU PACIIOJIOKCHHUC Ha KOOpHHHaTHOﬁ IINIOCKOCTH

k
rpadukoB pyHKIMA Buaa: y =kx,y=kx +b, Y= Y= ax? + bx

+ ¢ B 3aBHCHUMOCTH OT 3Hauye€HUU KOA()(PHUIIMEHTOB, OMUCHIBATH

cBoMcTBa QYHKIUI

3.2

[Toka3piBaTh CXEMATHYECKH PACIIONOXKEHUE HAa KOOPJIWHATHOM
IUIOCKOCTU TpaduKoB (DYHKIMI BHUIA y=x/§, y = [x| u

OMMHCHIBATH CBOWCTBA (DYHKITHIT

3.3

Ctpouth 1 n300pakaTh CXeMATHUECKH TPaQUKUA KBAIPATHIHBIX
(GyHKINH, OMUCHIBATH CBOMCTBA KBAIPATUIHBIX (DYHKIIMI 1O UX

rpadukam

3.4

Pacno3naBate  kBaapatuuHyro ~ (pyHknuio no  dopmye,

OPUBOAUTL TPUMEPHI KBAJPATUUYHBIX (PYHKUUNA U3 pealbHOU




XKU3HU, (DU3UKU, TEOMETPUU

Apudmernyeckas U reoMeTpUYECcKas Mporpeccun

4.1

Pacno3naBath apuhMEeTHUECKYIO U TEOMETPUUYECKYIO

IIPOTPECCUU NPHU Pa3HBIX crloco0ax 3aaaHus

4.2

BbINoJIHATH BEIUKMCIIEHHUS C UCTIOJIB30BaHUEM (POPMYII N-TO YJIeHa
apu(pMETUYECKO M TIeOMETPUUYECKONM MPOrpPecCHil, CyMMBI

MCPBLIX N YJICHOB

4.3

I/I3o6pa>1<aTB YIJICHBI IIOCJICA0BATCIIbHOCTH TOYKaMH Ha

KOOpJIPIHaTHOP'I IIJTIOCKOCTHU

4.4

Pematp 3a/1a4H, CBSI3aHHBIE C YUCJIOBBIMH
MOCJICIOBATEIbBHOCTSAMUA, B TOM YHCJE 3a/ladyd U3 PeabHOM
KU3HU (C  HCIONB30BAaHUEM  KaJbKYJSATOpa, IU(GPOBBIX

TEXHOJIOTHI)

BGpOHTHOCTB Hn CTaTHUCTHKA

5.1

N3Bnekars 1 mpeoOpa3oBbIBaThH HHPOPMAITHIO, TTPEACTABICHHY IO
B pa3JIMYHBIX NCTOYHUKAX B BHJIE TAOJIHII, JHArPaMM, TpaduKoB,

IPEACTABIATh JJAaHHBIC B BUC Ta0JINII, TUarpaMm, rpad)MKoB

5.2

Pemate 3amaum opraHu3oBaHHBIM TIepeOOpPOM BapHAHTOB, a

TaKXKC C MCIIOJIB30BAHUCM KOM6I/IHaT0pHBIX IIpaBUJI U MCTOJOB

5.3

Hcnonp3oBaTh ONucaTEIbHBIC XAPAaKTCPUCTHUKHU TJII MaCCHBOB
YHUCJIOBBIX JdaHHBIX, B TOM YHCJIC CPCAHHC 3HAYCHHA W MCPbI

paccenBaHus

5.4

HaxoauTps 4acTOThI 3HaUY€HUM U 4YaCTOTHI COOBITHS, B TOM YHCIIE
MOJB3YSACh  pE3yJIbTATaMU  MPOBEACHHBIX HW3MEPEHUH U

HaOJTIOIeHUI




9.5

HaxoauTe BEpOSATHOCTH CIIy4aWHBIX COOBITUA B H3YYEHHBIX
OmbITaX, B TOM YHUCJIE B ONBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUAMMU, B CEPUIX UCIBITAHUUN JI0 EPBOTO

ycIexa, B CepusaxX UCIbITaHUU bepHyiu

5.6

Nmers 1pencraBieHue O  CIyYalHOM  BEJIMYMHE U O

pacupeneieHu BEPOSITHOCTEN

5.7

Hwmeth NpeaACTAaBJICHUC O 3adKOHC OOJBIINX YHCET KaK O
MMPOABJICHUU 3aKOHOMCPHOCTHU B cnyqaﬁHoi'I U3MCHYHUBOCTHU U O

POJIN 3aKOHA OOJBIINX YHCEII B npupoac u 06IJ_I€CTB€

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUYECKUE (DYHKIIMU OCTPBIX YIJIOB, HAXOIUTh
C HX TOMONIBI0 PA3IUYHBIE BJIEMEHTHl MPSAMOYTOJIBHOTO
TpeyroibHuKa ('"pereHne MpsSMOYTOIbHBIX TPEYTOJBHUKOB").
HaxomuTte (¢ mOMOIIBIO KaNbKYJISTOpA) IJIUHBI W YIJIBI IS

HETAOIMYHBIX 3HAUYCHUH

6.2

[lonb3oBaThcst  QopMynamMu  TPUBEJAEHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM  TOXKIAECTBOM IS HaXO0XKJICHUS

COOTHOIIICHUM MCKAY TPUTOHOMCTPHUYCCKUMHA BCINYNHAMHA

6.3

Hcnonp30BaTh TEOpEMBbI CHHYCOB U KOCUHYCOB JIJIs1 HAXOKICHHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA ("pemenue
TPEYroJIbHUKOB"), MIPUMEHSATh 150, pu peuieHun

IrCOMCTPHUUICCKHUX 3a/1a4

6.4

Bnanets MTOHATUSAMU npeoOpa3oBaHUs noaoOwus,
COOTBETCTBEHHBIX JIEMEHTOB MOM00HBIX ¢uryp. [loms3oBaThes
CBOMCTBaMU MOJI00UsI TPOU3BOJBHBIX (PUTYP, YMETh BHIUUCISATH

JUIMHBI W HAXOJWUTh YIJbl y NogoOHbIX Quryp. IlpumeHsTs




CBOMCTBA HOI[O6I/ISI B IIPAKTUYCCKUX 3aaa4dax. YMeThb IIPUBOAUTDH

IpUMEPBI TOJOOHBIX (PUTYP B OKPYXKAIOIEM MHUPE

6.5

[Tonp30BaThCss TEOpEeMaMu O MPOM3BEIACHUU OTPE3KOB XOPI, O

POU3BEACHUH OTPE3KOB CEKYILUX, O KBaApaTe KacaTeIbHON

6.6

Ilonw3oBaThes BCKTOpaMH, IMOHUMATb HX FGOMeTpI/I‘ICCKI/Iﬁ )51
(bl/ISI/I‘IGCKI/Iﬁ CMBICJI, MPUMCHSATH UX B PCIHICHUN T'COMCTPUUCCKUX
151 (I)I/I?;I/I‘IGCKI/IX 3aaa4d. HpI/IMeHSITB CKAJIAIPHOC IIPOU3BCACHHUC

BCKTOPOB OJISI HAXOXKICHUA TJIMH U YIJIOB

6.7

Ionn3oBaThes MCTOAOM KOOPAHWHAT Ha IINIOCKOCTHU, IMPUMCHSATH

€T0 B pCIICHUU IT'COMCTPHUUCCKHUX U ITPAKTUYCCKUX 3adaY

6.8

Brnanerp MOHATHUSAMH TPaBUIBHOTO MHOTOYTOJIBHHKA, JJTUHBI
OKPYXXHOCTH, JJIMHBI JTyTM OKPYKHOCTH M PaJMAHHOW Mepbl
yria, yMeThb BBIYUCIATH IUIOMIAh Kpyra M €ro vacrei.

HpI/IMeHHTB IMOJIYUYCHHBIC YMCHH: B IIPAKTHYCCKUX 3a/Ja4dax

6.9

Haxomute ocu unu I1EHTPHl CUMMETpUU (PuUryp, mpuUMEHSTH

JABHKCHUSA ITJIOCKOCTH B HpOCTGfIHIHX Clydaiax

6.10

[IprMeHAT, TONyYEHHBIE 3HAHHWS Ha IPAKTUKE - CTPOUTH
MaTeMaTHUYECKUE MOJEIM JUIA 3aJad pPEajbHOM KU3HU U
IIPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHUS C INPUMEHCHUEM
noI00MsT M TPUTOHOMETPUUYECKUX (YHKIHHN (MOJB3YysICh, TIE

HEO0OXO0/IMMO, KaJbKYJISTOPOM)

[IpoBepsiemble 37eMeHTHI cojiepkanus (9 kiacc)

Kon

[IpoBepsieMblii 3JIEMEHT COJIECPIKAHUS

Yucra ¥ BBIYMCIIEHUAS




PaHI/IOHaIIBHBIG quciia, HppalnuOHAJIbBHBIC 4YHC/IA, KOHCYHBIC U

1.1
OECKOHEUHBIE JECATUYHbIE APOOHU
MHOXEeCTBO AEUCTBUTENIBHBIX YHUCEIN, JCUCTBUTEIBHBIE YHUCIA Kak

L OeCKOHEYHblE  JecATUYHbIE  JpoOu. B3aumMHO  OJHO3HAYHOE

2

COOTBETCTBUE MEXIY MHOXKECTBOM JCHCTBUTEIBHBIX YHUCEI U
KOOpAMHATHOU npsiMoil. CpaBHEHUE AEHCTBUTEIBHBIX YUCET

1.3 ApudmeTndeckue N1eMUCTBUS C IEUCTBUTEIBHBIMU YUCTIAMU
N3mepenusi,  npubnvxkenus,  oneHku.  Pa3Mepbl  00BEKTOB
OKPYXAIIIEro MHUpA, JIUTEIBHOCTh MPOLIECCOB B OKPYKaOIIEM

1.4
mupe. [IpubnmxkeHHoe 3HaUeHUE BETUYUHBI, TOUHOCTH TPUOJIMKCHHUS.
Oxpyraenue yncen. [Ipukuaka u oleHKa pe3yJibTaTOB BHIYUCICHUIM

2 VYpaBHEHHS U HEPABEHCTBA

2.1 YpaBHEHUS C OJHOW TTEPEMEHHOM

55 JluneriHoe ypaBHeHuWe. PemieHne ypaBHEHUW, CBOJAIIUXCS K
JIMHEWHBIM

)3 KBagpatHoe ypaBHenue. PemieHue ypaBHEHHM, CBOISIIUXCS K
KBaIPaTHBIM

) buksanparHoe ypaBHeHue. [Ipumepsl pemieHnst ypaBHEHUN TPEThEN U

4

YETBEPTOU CTEIIEHEHN Pa3JIOKEHUEM HAa MHOKUTEIIN

2.5 Peuienrie npoOHO-pallMOHANIBHBIX YPaBHEHUM

2.6 Cucrtembl ypaBHEHU I

2.7 VYpaBHeHUE C IBYMsI IEPEMEHHBIMU U €T0 Tpaduk

2.8 Pemenne cucrtem nByX JTMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU




Pemenue cucreM nByX ypaBHEHMH, OOHO U3 KOTOPBIX JIMHEMHOE, a

2.9
IpYyroe - BTOPOH CTEICHHU
I'padmyeckass wWHTEpHpeTalWsi CUCTEMBl YpPaBHEHHH C  JByMS
2.10
nepeMeHHBIMU
2.11 Periennie TeKCTOBBIX 3a/1au aaredpandyeckuM Crocooom
2.12 UucnoBble HEPAaBEHCTBA U UX CBOWCTBA
2.13 Perienne TMHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHOU
2.14 Pemenne cuctem JIMHEHHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM
2.15 KBanparnsie HepaBeHCTBa
['padmyeckas WHTEpHpeTaus HEPABEHCTB U CHCTEM HEPABEHCTB C
2.16
IBYMsI IEPEMEHHBIMU
3 OyHKIUH
KBampatnunas ¢yakuusa, ee rTpaduk u cBoiictBa. Ilapaborna,
3.1
KOOPJMHATHI BEPIIUHBI MTApa00IIbl, OCh CHMMETPUU TTapaboIIbl
3.2 I'paduku dyaknmii y = kx, y = kx + b 1 ux cBoiictBa
. _K 3 y
3.3 I'paduxu bynkumii Y = + Y = X M uX cBoHcTBa
3.4 I'paduku byakouit y = Jx , ¥ = || 1 ux cBoO¥CTBa
4 YucnoBble MOCIEI0BATENbHOCTH
Omnpenenenre 1 crocoObl 3a7aHus YUCIOBBIX MOCIE0BATEILHOCTEH.
4.1 3aaHue MmocaeI0BaTeILHOCTH PEKYPPEHTHON (GOpMYII0i 1 hopMyIToi
N-ro uieHa
4.2 Apudmernyeckas IIPOTPECCH. DopMysl n-ro 4JIeHa




apu(pMETHUYECKON MPOrpeccuu, CyMMbl IEPBBIX N YJICHOB

I'eomerpuueckas nporpeccust. Popmyibl N-ro 4jeHa reOMETPUYECKON

4.3
POTPECCUU, CYMMBI MIEPBBIX N YJICHOB
N3o0paxenne wieHOB apuMETHUYECKOW UM  TeOMETPUYECKOU
4.4 IIPOTPECCUN TOYKAMU HAa KOOPAMHATHOM IIOCKOCTH. JIMHEWHBIN U
AKCIOHEHIIMAIbHBIA POCT
4.5 CnosxHble TPOLEHTHI
) BeposiTHOCTH M cTaTUCTUKA
[IpencraBnenne AaHHBIX B BUJE TaOuWIl, aWarpamMmm, rpaduKoB,
5.1 WHTEpIpeTaIys AaHHbIX. UTeHHEe U MOCTPOEHUE TaOJHI, JUarpamm,
rpaduKOB MO peaJbHbIM JaHHBIM
5.2 [TepectanoBku u pakropuan
5.3 CoueTraHus ¥ YUCIIO COYETAHUIN
Tpeyronpauk Ilackans. Pemenume 3amad ¢ HCIOIB30BAHUEM
5.4
KOMOHMHATOPUKH
I'eomeTpudeckas BeposiTHOCT. CitydaliHbIN BBIOOP TOUKH U3 (QUTYPHI
9.5
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU
5.6 Ncnbitanue. Ycnex u Heynaya. Cepus UCHIBITAHUM IO IEPBOTO ycIexa
Cepuss ucnbiTanuii bepuynnu. BepositHocTn coObITUH B cepuu
5.7
ucnblTanui beprymm
5.8 CrnyyaiiHas BeJIMUMHA U pacOpPeIeSICHHE BEPOSITHOCTEH
Marematnueckoe 0KUJIaHUE 151 JTHACTICPCHUSL. [Tpumepsl
5.9

MATEMATHYCCKOI'O O KMAAHHA KaK TCOPETHIYCCKOIO CPCAHCTO 3HAYCHU A




BCINYHNHBI

MaremMatndeckoe OXUIJAHUE WU JUCIEPCUSA CIy4alHOW BEJIMYUHBI

5.10

"YUCII0 yCIIEXOB B CEpUM HCTbITaHUN bepHymn"

[lonsitTue o 3akoHe OonblIMX yucel. M3MmepeHue BepoATHOCTEH C
5.11 NOMOIIbI0 YacTOT. Poiib W 3HaueHWE 3akoHA OOJIBIIMX YHCENT B

OpUpoJie U 00IIEeCTBE
6 I'eomerpus

Cunyc, kocuHyc, TaHreic yrioB or 0 go 180°. OcHoBHOe
6.1

TPUTOHOMETPUUYECKOE TOKIECTBO. DOPMYIIBI TPUBEICHUS

Pemennie TpeyronbHukoB. TeopemMa KOCUHYCOB U T€OpEeMa CHHYCOB.
6.2 Pemiennie mpakTUueckuX 3amad  C  HCMOJb30BAaHUEM TEOPEMBI

KOCHUHYCOB M TE€OPEMBI CHHYCOB
6.3 [IpeobpazoBanue moaooust. [logoOue cCOOTBETCTBEHHBIX AJIEMEHTOB

Teopema o mpousBeeHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH
6.4

OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTeJIbHON

BekTtop, nnumHa (MOAyJb) BEKTOpA, COHAIpPaBICHHBIE BEKTOPHI,

IPOTUBOMOJIOKHO  HAIMpPABICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTH
6.5

BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMNEpAllMM HaJ BEKTOpPaMHU.

Pa3nosxeHnne BeKTOpa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPaM

Koopaunatet BekTtopa. CkansipHo€ MPOU3BEJICHHE BEKTOPOB,
6.6

NPUMEHEHHE 1JI1 HAX0XKACHUS JJIMH U yTI0B

JlekapTOBbl KOOPAMHATBHL Ha IUIOCKOCTH. YPAaBHEHUS MPAMON U
6.7 OKPYKHOCTH B KOOpJMHATAX, IEPECEUCHUE OKPYKHOCTEH U MPSAMBIX.

MGTOI{ KOOpAHWHAT U €ro IPUMCHCHHEC




6.8 [IpaBuIbHBIE MHOTOYTOJIBHUKH

JInuHa OKpy»KHOCTH. I 'pagycHas U paguaHHas Mepa yria, BBIYUCICHNE

6.9
JUIMH YT OKPYKHOCTEN
6.10 [Tnomanp kpyra, ceKTopa, CerMeHTa
511 JIBUKEHUS  TUIOCKOCTM M BHYTPEHHUE  CHUMMETpuu  (uryp

(anemeHTapHble npeacTaBnenus). [lapannensusiii nepenoc. [loBopor

JUis IpoBEIEHUSI OCHOBHOT'O FOCYAAPCTBEHHOTO dK3aMEHa 10 MaTeMaTHKe (Janee -
OI'D mo maTemMaTHKE) HUCIOJIb3yeTcsl NepeueHb (KoAupuKaTop) MpOBEPSIEMbIX
TpeOOBaHMN K pe3ylbTaTaM OCBOEHHsS OCHOBHOI 00pa30oBaTENIbHOM MpPOrpaMMBI

OCHOBHOI'O O6III€FO O6paSOBaHI/I$I " 3JICMCHTOB COJACPIKAHUA.

[Iposepsiembie Ha OI'D o maremartuke TpeOOBaHUs
K pe3yJibTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl

OCHOBHOTO 00111eT0 00pa3oBaHuUs

Kon [IpoBepsiemble TpeOOBaHHMS K TIPEAMETHBIM pe3yjbTaTam
IPOBEPSIEMOT | OCBOEHHUSI OCHOBHOM 00pPa30BaTEIBLHOM MPOrpaMMbl OCHOBHOTO

o TpeboBaHus | o01Iero oopazoBanus Ha ocHoBe PI'OC

1 YMeHue onepupoBaTh NOHITUSMH: MHOKECTBO, TIOJIMHOKECTBO,
omepalu HaJl MHOKECTBAMH ; YMEHHUE ONIEPUPOBATH MOHATUSIMU :
rpad, cBs3HBIN rpad), IEPEBO, UK, TIPUMEHSITH UX MPU PEIICHUU
3a/1a4; yMEHHE WCIOJIb30BaTh TpaduuecKkoe MpeCcTaBICHIE
MHOECTB JIJI1 OMUCAHUs PeaIbHBIX MPOLECCOB U SIBJICHUH, MPU

pelIeHny 3a1a4 U3 IpYrux y4eOHbIX MPEIMETOB

2 YMeHue onepupoBaTh IOHITHSIMH: OIPEACICHHE, AKCHOMA,
Teopema, J10Ka3aTebCTBO; YMEHUE PAaClO3HaBaTh HUCTUHHBIEC H

JIOXXHBIC BbICKa3blBaHU:], IIPpUBOINUTDH IMPUMCEPbL u




KOHTPIIPUMCEPHI, CTPOUTH BBICKAa3bIBAHUA )51 OTpUIaHUA

BBICKa3bIBAHUI

YMeHue onepupoBaTh MOHATHAMU: HATYPAJIBHOE YU CIIO0, IPOCTOE
U COCTaBHOE YUCJO, AETUMOCTh HATYPAJIbHBIX YHCEI, TPU3HAKU
JENUMOCTH, LEJI0€ YUCI0, MOAYJIb YKCIia, OOBIKHOBEHHAS APOOH
U JecATUYHas JpoOb, CTaHAAPTHBIN BUJ YMCIa, PALIMOHAIBHOE
YHCJI0, UPPAIMOHATIBHOE YUCII0, apu(METUYECKUI KBaAPATHBIN
KOPEHb; YMEHHUE BBINIOJIHATH JCUCTBUS C YUCIAMH, CDABHUBATH U
YHOPSAI0YMBATH YUCIA, IPEACTABIATh YHCIA HA KOOPJAWHATHOU
NPSAMOM, OKPYIJISITh YMCJIA; YMEHHUE JeJaTh NPUKUIKY U OLEHKY

pe3yibTaTa BBIYMCICHUN

YMeHue onepupoBaTh IMOHSTHUSMH: CTENEHb C  IEJIbIM
nokasareieM, — apupMETHUYeCKUd  KBaJpaTHBIA  KOPEHb,
MHOTOWIEH, airedpandeckas JpoOb, TOKIECTBO; 3HAKOMCTBO C
KOPHEM HaTypajbHON CTerneHu OOoJbIlle EIUHUIBI, yYMEHHE
BBITMIOJHATE pacueTbl mo (Gopmynam, NpeoOpa3oBaHUs IENbIX,
JIPOOHO-PAIIMOHANIBHBIX BBIPAYKEHUN W BBIPAKEHUI C KOPHIMHU,
pa3NoKeHHEe MHOro4YwlIeHa Ha MHOXKHUTEIH, B TOM YHCIE C
UCTIONIb30BaHNEeM (OpMyNl pa3HOCTH KBaJapaToB M KBajpara

CYMMBI U Pa3HOCTH

YMeHne onepupoBaTh MOHSATHUSIMHU: YHCIOBOE PAaBEHCTBO,
YPaBHEHUE C OJHOM IIEPEMEHHOM, YHMCJIOBOE HEPABEHCTBO,
HEpPABEHCTBO C IEPEMEHHOW; YMEHHE pelIaTh JIMHEHWHbBIE U
KBaJpaTHbIE ypaBHEHUS, JPOOHO-pAllMOHATBHBIE YPABHEHUS C
OJIHOM NEPEMEHHOM, CHUCTEMBbI JBYX JIMHEWHBIX YpaBHEHUU,
JMHEWHbIE HEPABEHCTBA U X CUCTEMBbI, KBaApaTHbIE U APOOHO-
palMOHaNIbHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM, B TOM YHCIIE

P PELICHUM 33Ja4 U3 JIPYTHX MNPEIMETOB M NPAKTHYECKUX




3a/lay; yMEHHE MCIOJb30BaTh KOOPAMHATHYIO MPIMYIO0 U
KOOPJAMHATHYIO IUIOCKOCTh JUJISl  M300paK€HUS  pelIeHUi

YpaBHEHUN, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIUA, TpaduK QPYHKIINH,
HYJIU (DYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MPOMEXKYTKHU
BO3pacTaHus, yObIBaHUA, HAMOOJbIlIee U HAUMEHbILIEEe 3HAUCHUS
(GyHKIMU;  yYMEHHE  OMNepupoBaTh  MOHATUAMH:  MpsMas
IPOMOPLUOHATIBHOCTh, JIMHEWHAsT (YHKIMS, KBaJpaTH4YHAS
¢yHkuus, oOpaTHas  MPONMOPUUMOHAIBHOCTh,  mHapabona,
runep0osia; yMeHue CTpouTh rpa@uku GyHKIUN, UCTIOIB30BaTh
rpaduKu 715 ONpeiesIeHrs CBOMCTB MPOIECCOB U 3aBUCUMOCTEH,
JUTSL pelIeHus 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB U pealbHON
KU3HU; YMEHHE BbIpaxaTb (OpMyJaMu 3aBUCUMOCTH MEXKIY

BCIMYHNHaAMHU

YMeHue onepupoBaTh NOHATHUAMHU:  TOCIEIOBATEIBHOCTD,
apumeTHiecKkass W TEeOMETpUYecKas IMpPOTrpeccrur; YyMEHUe
UCIIONIB30BaTh CBOMCTBA  IOCJIEIOBATEIBLHOCTEH, (HOPMYIIBI
CYMMBI U OOIIIETO YJIeHa NP PEIIeHUH 3a]1a4, B TOM YUCJIE 3a/1a4

U3 IPYTUX YY€OHBIX MMPEAMETOB U peaIbHOM KU3HH

YMeHue pemarb 3aJayd pa3HbIX THUIIOB (B TOM 4YHUCJIE Ha
MPOIEHTHI, TOJIM M YacTH, JBWKEHUE, paboTy, IIEHy TOBAPOB U
CTOMMOCTh TOKYIIOK M YCIyT, HaJOTH, 3aJa4d U3 OO0JacTH
yIpaBlIeHUs JUYHBIMH W CEMEWHBIMU (pUHAHCAMU); yMEHHE
COCTaBJISITh BBIPAXKEHHSI, YPABHEHH S, HEPABEHCTBA U CUCTEMBI 110
YCIOBUKO 3aJ]ayd, HCCIENOBAaTh IIOJYYCHHOE pEIIEHUE W

OLICHUBATH HpaBI[OHOI[O6HOCTI) IMOJYYCHHBIX PC3YyJIbTAaTOB

YMeHue onepupoBath MOHATUSIMU: (PUTrypa, TOUKa, OTPE3OK,




npsiMasi, JIyd, JIOMaHas, yroj, MHOIOYIOJBbHUK, TPEYrOJbHHUK,
paBHOOEIPEHHBIM U PaBHOCTOPOHHUMU TPEYrOJIbHUKH,
IPSIMOYTOJIbHBIN TPEYroJIbHUK, MEIMaHa, OUCCEKTpUCA U BHICOTA
TPEYroJibHUKA, YETHIPEXYTOJIbHUK, NapajuieiorpaMM, pomo,
IPSMOYIOJIBHUK, KBaapaT, Tpamneuus; OKPYKHOCTb, KpyT,
KacaTeJabHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMHU (pUrypamu;
YMEHHE pellIaTh 3a1a4u, B TOM YUCJIE U3 [TIOBCEJHEBHOW KU3HU,
Ha HaxOXKJCHUE TI'E€OMETPUYECKUX BEIUYMH C IPUMEHECHUEM

U3YYEHHBIX CBOMCTB (uryp u ¢pakrTos

10

YMeHue onepupoBaTh NOHITUSMU: pABEHCTBO (QUTYP, PABEHCTBO
TPEYrOJbHUKOB; MapaieIbHOCTh U  MEPHEHANKYJISIPHOCTH
NPSIMBIX, YTOJ MEXJY MPSMBIMH, NMEPHNEHIUKYIIAp, HAKIOHHAS,
npoekuus, noxooue ¢Guryp, MOJ0OHBIE TPEYroJbHUKH,
CUMMETpUSl OTHOCUTEJIIBHO TOYKM M NPAMOH; yMEHHE
pacrno3HaBaTh paBEHCTBO, CUMMETpPUI0O U Tmojxodue ¢uryp,
napajuieIbHOCTh M MEPHEHAMKYJSIPHOCTh  MNpPSIMBIX B

OKPYXKAIOIeM MUPE
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YMeHue onepupoBaTh MOHATUSMU: JJIMHA, PACCTOSHUE, YrOJ
(BeIMuMHA YyIJIa, CHUHYC U KOCHUHYC YIja TpEYrojabHUKA),
TUTIONIA/Ih; YMEHHUE OLICHUBATH Pa3MephI MIPEAMETOB U OOBEKTOB B
OKPYXAIOIEM MHPE; YMEHUE MPUMEHATH (HOPMYJIbI IepuMeTpa
Y IJIOIIAIM MHOTOYTOJIbHUKOB, IJTUHBI OKPYKHOCTH U TIJIOIIAIN
Kpyra, o0beMa MPSMOYTOJIBHOTO NapaIeyienunena; yMEeHHE
OPUMEHATh TMPU3HAKA PABEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O
CyMMe€  VyIJIOB  TpeyroipHuka,  Teopemy  [ludaropa,
TPUTOHOMETPUUYECKUE COOTHOIICHUS [l BBIYMUCICHUS JUIHH,

paCCTOSHUM, MIIOIIAJCH

12

YMenne wuzo0paxkath IJIOCKME (GUIYpbl M HUX KOMOHWHALUH,




IPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C MOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U DJEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIIH

CUMBOJIbHOMY OITMCAHHIO
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YMeHue onepupoBaTh IMOHATHSAMH: NPSMOYTOJbHAs CUCTEMa
KOOpIMHAT; KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOpAa HAa YHUCIO, CKaJISIPHOE IPOU3BEICHHE
BEKTOPOB; YMEHHE HCMOJb30BaTh BEKTOPBHl U KOOPAMHATHI IS
NPEACTABICHUS aHHBIX M PELICHMS 3a/1ad, B TOM YHUCIE M3

JIPYTUX y4eOHBIX MPEAMETOB U pealbHOU KU3HU

14

YMeHue omnepupoBaTh MOHITHSMU: CTOJOMKOBBIE M KPYTOBBIC
nUarpamMMbl, TaOJuUIlbl, cpeaHee apudMeThudeckoe, MeJIHUaHa,
HauOoJIbllIeE W HaWMEHBIIEe 3HAYCHMS, pa3Max YHUCIOBOTO
Habopa;  yMEHHE  U3BJIeKaTh,  WHTEPIPETHUPOBATH U
npeoOpa3oBrIBaTh MHGOPMAIIHIO, MPEICTABICHHYIO B TaOIUIIaX
U Ha Juarpammax, OTpakarollyl0 CBOMCTBAa M XapaKTEPUCTUKH
peaNbHBIX TIPOLIECCOB U SIBICHHWI; yMEHHE paclo3HaBaTh

N3MCHYHMBBIC BCIIMUYUMHLBI B OKPYKAIOIIICM MHUPC
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YMeHue  onepupoBaTh  NOHATHSMH:  CIIyYaWHBIM  OINBIT
(cimyuyaiiHbII AKCIIEPUMEHT), AJIEMEHTapHOE coObITHE
(3IeMEHTapHbIM  HMCXOJ]) CIYYalHOTO OIbITa, CiIy4ailHOE
COOBITHE,  BEPOATHOCTh  COOBITHSA, YMEHHE  HAXOJHUTh
BEPOSITHOCTU  CIy4allHBIX ~ COOBITUM B ONBITAX  C
PABHOBO3MOXHBIMU  3JIEMEHTAPHBIMU  COOBITUSMH; YMEHHUE
pemaTh 3aJayd METOJOM OpPraHM30BaHHOrO Iepedopa U ¢
UCIIOJIb30BAHUEM TIpaBUJIa YMHOKEHHS; YMEHHUE OILICHUBATh
BEPOSITHOCTU PEATbHBIX COOBITUM U SIBJICHUW, MOHUMATh POJIb
NPaKTUYECKU JOCTOBEPHBIX M MAaJOBEPOATHBIX COOBITUN B

OKpyXKaromeM MHUPEC M B JKH3HHM; 3HAKOMCTBO C IIOHATHCM




HE3aBUCUMBIX COOBITHIT; 3HAKOMCTBO C 3aKOHOM OOJIBIITNX YHCEIT

1 €TI0 POJIbIO B MaCCOBBIX ABJICHUAX
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YMenue BbIOUpaTh TOAXOASIIMNA W3YYEHHBIH METOA ISt
pelleHnuss 3aJayd, MPUBOAUTH MPUMEPbl MATEMATUYECKUX
3aKOHOMEPHOCTEM B MNPUPOAE U IKU3HU, PACIO3HABATH
MPOSIBJIEHUE 3aKOHOB MATEMATUKUA B HCKYCCTBE, OITUCHIBATH
OTHEIIbHBIE BBIJIAIOIINECS PE3YJIbTATHI, IMOJYYEHHBIE B XOJI€
pa3BUTHUs MATEMAaTUKXM KaK HAyKH, NOPUBOAUTH MPUMEPHI
MAaTEMATUYECKUX OTKPBITUM U UX ABTOPOB B OTEYECTBEHHOU H

BCEMUPHOU UCTOPUHU

[lepeueHb 7eMEHTOB coliepkaHus, MpoBepsieMbix Ha OI'D

ITIO MaTCMAaTHKC

Kon [IpoBepseMblii 3EMEHT COJIEPKAHUS

1 Uucna v BEIYUCIICHUS

1.1 Hatypanbshbie u nensie uncia. [Ipu3Haku qeMMoCTy HEeabIX YUCel

1.2 OOBIKHOBEHHBIE U JCCATUYHBIE APOOHM, TMPOILECHTHI, OCCKOHECUHBIC
NepUOIUUECKHEe Ipodu

1.3 PannonanbHbie qucia. Apudmernueckue onepamuu c
paIMOHAILHBIMU YHCIIAMU

1.4 HeiictBuTenpHBIE  ymclia.  ApupMeTHYeCKHe  Oomepanud ¢
JEHCTBUTEILHBIMY YHCTIAMU

1.5 [TpubnukeHHbIe BHIYUCICHUS, MpPaBUJIa OKPYIJICHUS, MPUKHUIKA U

OLICHKA pPEe3yJIbTaTa BBIYUCICHUN




Anre6panyeckue BbIpaKEHUs

2.1 BykBeHHBIE BbIpaKeHUs (BBIPAXKEHUS C IEPEMEHHBIMH )

2.2 Crenenp ¢ 1enbiM mnokazateneMm. CTeneHb ¢ palMOHAIbHBIM
nokasareneM. CBOICTBA CTENEHU

2.3 MHorouneHsl

2.4 Anrebpanueckas 1poOb

2.5 ApudmeTnyeckuii KOpeHb HaTypajibHOW crenenu. [ledcTBus ¢
apupMETHUYCCKUMU KOPHSIMU HATYpaJIbHOU CTENEHU

3 VYpaBHEeHUS U HEPABEHCTBA

3.1 Lensile wu  ppoOHO-panMoHanbHble ypaBHeHHs. CucteMbl U
COBOKYITHOCTU YPaBHEHHIA

3.2 Llensle u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CuHCTEMBI U
COBOKYITHOCTU HEPABEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4

4 YucnoBble MOCIEA0BATEIbHOCTH

4.1 ITocnenqoBaTeabHOCTH, CIIOCOOBI 3aJaHUs MOCJIEI0BATEILHOCTEMN

4.2 Apudmernyeckas W TreoMmeTpuyeckas mporpeccun. Dopmyna
CJIOKHBIX MPOLIEHTOB

5 DOyHKIUU

5.1 Oynukrms, cnocoObl 3amanus Gyakmun. ['padux Gyakmum. O6macTh

OTIpEJICICHUs] U MHOXKECTBO 3HaueHuW (ynkmuu. Hymun QyHkmmm.
[IpoMexxyTkn 3HAKONMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH

dbynkuun. Makcumymbl U MUHUMYMBbI (pyHkuuu. Haubonbiiee wu




HauMeEHblIee 3HauYeHue (PYHKLIHUH Ha TPOMEXYTKE

6 KoopnuHatel Ha npsMO# U TJIOCKOCTH
6.1 KoopaunatHas npsmas

6.2 JlekapTOBBI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomeTpus

7.1 ['eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK

7.3 MHOroyroJibHUKH

7.4 OKpy HOCTb U KpyT

7.5 N3mepeHne reoMeTprUUeCcKruX BEIUYUH
7.6 BekTops! Ha mmockocTn

8 BeposTHOCTb U cTaTHCTHKA

8.1 OnucarenbHas CTaTUCTHKA

8.2 BeposiTHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padur
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