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lloacuumenvnas 3anucka

Pabouas mnporpamma o0s3aTenbHOTO y4yeOHoOro mnpeamera «MareMmaTuka»
(npenmeTtHass oOnacte "Maremaruka u Mudbopmatuxa') pa3paboTaHa B
COOTBETCTBMM C TpeOoBaHusmMu 1. 32.1. denepalibHOrO TroCyJapCTBEHHOTO
00pa3oBaTeILHOTO CTAaHJApTa OCHOBHOTO o00mero oo6paszoBanus, 1. 136
®denepanbHO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0O0IIeT0 0Opa3oBaHUS U
[lonoxennem o pabouux mporpaMMax y4deOHBIX MPEIMETOB, Y4€OHBIX KYpCOB,
y4eOHBIX KypCOB BHEYPOUHOU JAEATENbHOCTH, yueOHbIX Moayneir MBOY COIIl No
1.

[IpenmeToM MaTeMaTUKH SBISIOTCS (PyHIAMEHTAIbHbIE CTPYKTYPbI HAIIETO
MUPa—TIPOCTPAHCTBEHHbIE (DOPMBI U KOJTUUECTBEHHBIE OTHOIIEHUS (OT
NPOCTEHIINX, YCBAUBAEMbBIX B HEMIOCPEJCTBEHHOM OIIBITE, 10 JJOCTATOYHO
CJIOHBIX, HEOOXOJUMBIX JIJISl PA3BUTHS HAYYHbBIX U MPUKIIATHBIX UACH).
MatemaTuyeckue 3HaHHUs 00eCreYrBal0T MOHUMAHNUE PUHIIUIIOB YCTPONCTBA U
UCIIOJIb30BaHUS COBPEMEHHOW TEXHUKH, BOCIIPUSTUE U UHTEPIIPETALIUIO
COLIMAJIEHOM, IKOHOMHUYECKOM, MOJIUTUYECKON HHPOPMAIIUH, JAIOT BOZMOKHOCTh
BBITIOJHATH PAacU€Thl U COCTABIISATH aITOPUTMBbI, HAXOJAUTh U PUMEHATH (POPMYIIBI,
BJIa/IETh MPAKTUYECKUMHU MTPUEMAMH T€OMETPUUECKUX U3MEPEHUI U MOCTPOCHHUIA,
YUTAaTh MHPOPMALIKIO, MPECTABICHHYIO B BUJIE TA0JIUII, TUarpaMM U rpaduKoB,
KUTh B YCIOBUSAX HEONPEAEIEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHM.

N3yuenue maremMaTuku GOpMUPYET Y OOYUAIOIIUXCS MaTeMaTHUYECKUI CTHIIb
MBIIIJICHUSI, TPOSABIAIONIMICS B  ONpPENENEHHBIX YMCTBEHHBIX  HaBBIKAX.
OO6yuaromuecs: OCBauBarOT Takue MPUEMBI 1  METOABl  MBINUICHUS,  Kak
UHAYKIUS W JenyKius, o0o0OIlIeHHe W KOHKpeTH3allus, aHaliu3 M CHHTES3,
KIaccuuKalms W cucTeMaru3ainus, aldcTparupoBaHue U aHanorus. OOBEKTHI
MaTEMaTUYECKUX YMO3AKIIOUEHHH, MpaBuUiia WX KOHCTPYUPOBAHUS PACKPBHIBAIOT
MEXaHM3M JIOTUYECKUX TOCTPOCHUH, CHOCOOCTBYIOT BBIpaOOTKE yMEHUS
dbopMynrpoBaTh, 00OCHOBBIBATH U IOKA3BIBATH CYXKICHHS, TEM CaMbIM Pa3BHBAIOT
Joruueckoe MpliieHue. M3ydyeHue MareMaTHKu obOecreuuBaeT (HOpMHpOBaHHE
QITOPUTMHYECKONW KOMITIOHEHTBI MBIIUIEHHUS W BOCHUTAHUE YMEHHH JEHCTBOBATH
o  3aJIaHHBIM aIropuTMaMm, COBEPLIEHCTBOBATH W3BECTHBIE
U KOHCTpyUpOBaThb HOBBbIE. B mponecce pemeHus 3anad — OCHOBOM Y4YeOHOMU
NEATEIbHOCTU Ha YpPOKax MaTeMaTUKH—Pa3BUBAIOTCS TBOpPYECKAs M IPUKIIATHAS
CTOpOHBI MbIlUIeHUs. OOyueHHe MaTeMaThke Aa€T BO3MOXHOCTh pa3BUBATH Y
oOyJaroumxcs TOYHYIO, PpalUOHAJIbHYI0 WU HMH()OPMATUBHYIO pedyb, yMEHHE
oTOMpaTh Hambosee MOAXOMAIIUE S3bIKOBBIC, CHUMBOJMYECKHE, Trpauueckue
CpEeIICTBa JIJISl BBIPAKEHUS CY>KJIEHUH U HaIJISIIHOTO UX IPEICTAaBICHUS.

IIpu u3y4eHHH MaTEMAaTHKU OCYLIECTBIISETCS 0011ee 3HAKOMCTBO C METOAaMH
MO3HAHUS JE€HCTBUTEIBLHOCTH, PEACTABICHUSAMU O MPEAMETE U METOIAX
MaTEeMaTHUKH, UX OTIUYUHA OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX
HayK, 00 0COOEHHOCTSX MPUMEHEHUSI MaTEMATUKH JIJIs1 PEIICHHS HAYYHBIX U
MPUKJIATHBIX 3a71a4.

[TpuopuTeTHRIMU LIEASIMU O0YUECHHSI MaTeMaTHKe B 5—9 Kilaccax SBISIIOTCS:



dbopMupoBaHUE EHTPATLHBIX MATEMATHYECKUX MOHATUM (YMCITI0, BETUYNHA,

reoMeTpuieckas Qpurypa, nepeMeHHas, BepOsTHOCTb, (PyHKIU),
o0ecrneunBaroIINX MPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MATEMaTUYECKOTO
o0Opa3oBaHus 00y4arOLUXCS;

NOJIBEICHNE 00YUYaIOIIMXCS HA JJOCTYITHOM JIJII HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKU U OKPYKAIOIIEro MUpa, TOHUMaHUEe MaTEMaTUKHU KaK
4acTu 0OIIeH KyJIbTYphl 4EJIOBEUECTBA,;

Pa3BUTHE UHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MMO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUM, KpUTUYHOCTH
MBIIICHHS, UHTEpPECa K U3YUCHUI0 MAaTEMATUKU;

dbopmupoBanue QYHKIIMOHATEHON MaTeMaTUYECKOW TPAaMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSBJICHUS MaTEeMAaTUYECKUX MOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHbIX )KU3HEHHBIX CUTYAIlUSIX U MPU U3YUYCHUH IPYTHX
y4eOHBIX MPEAMETOB, MPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMyITUpOBaTh UX HA SI3bIKE MATEMATHUKHU U CO3/1aBaTh MaTeMaTHYCCKUE MOJICIIH,
MPUMEHATh OCBOCHHBIN MaTeMAaTHUYECKUN amnmapat JJis peleHus TPaKTUKO-
OPUEHTHPOBAHHBIX 3a71a4, MHTEPIPETUPOBATH U OIICHUBATH MOJIYUCHHBIE
PE3YNIbTATHI.

OCHOBHBIE TUHUU COJIEPKAHUS MPOTPaMMBbI TI0 MaTeMaTrke B 59 kiaccax:
«Ywucna u BBIYUCICHUS», «Anredpa» («Anredpanyeckue BhIPaKEHU»,
«YpaBHEHUS U HEPABEHCTBAY), «DyHKMM», «I'eomeTpus» («I'eoMeTpuyeckue
(GuUrypsl 1 UX CBOMCTBaY,

«3MepeHne TeoMeTpUUECKUX BETUYUHY), « BEpOATHOCTh U CTATUCTHKA.
JlaHHBIE TMHUU Pa3BUBAIOTCS MAPAIIIENIBHO, KaXKasi B COOTBETCTBUU C
CcOOCTBEHHOM JIOTUKOM, OJIHAKO HE3aBUCUMO OJIHA OT JIPYroil, a B TECHOM KOHTaKTe
1 B3aUMOJENCTBUH.

CopaepxaHue nporpaMmbl 10 MaTeMaTHKE, paclpeaeaéHHOE 0 rogam
0o0y4eHUs, CTPYKTYPUPOBAHO TaKUM 00pPa30M, YTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHAIBHBIM BOTIpOcaM o0ydJaromiuecs: o0pamiaainch HEOJHOKPATHO, YTOOBI
OBJIQ/ICHUE MAaTEMaTUYECKUMU MOHATUAMH U HaBbIKAMU OCYIIECTBIISIIOCH
MOCJIEIOBATEIHHO U MOCTYIMATEIBHO, C COONIOACHIUEM TIPUHIIUIIA
MIPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAINCH B OOIIYIO0 CUCTEMY
MaTeMaTUYECKUX MPEICTABICHNN 00YyJaIOMUXCs, pacupsis U yriayoss e,
o0pa3ysi IPOYHBIE MHOXKECTBEHHBIEC CBSI3H.

B cootBercTBUE ¢ DI'OC OO0 MareMaTuka sBIsETCS 00S3aTEIHHBIM
y4eOHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. B 5—9 kimaccax
MaTteMaTHKa TPaJULIUOHHO U3YYaeTCs B paMKax CIEIYIOUIUX YYEOHBIX KYPCOB: B
5-6 xmaccax — Kypca

«Marematnkay, B 7-9 Kitaccax — KypcoB «Anredpay (BKIt0Uast 3JIEMEHTHI
CTaTUCTUKHU U TEOpUH BeposiTHOCTEN ) U «I eometpus». [Iporpammoii mo
MaTeMaTHKe BBOJUTCS CAMOCTOATENbHBIA YUeOHBII Kypc «BeposiTHOCTD 1
CTaTUCTUKAY.

B paGoueii nporpamme yuedHoro npeamera «MaTemMaTuKa» yUYUTHIBA€TCS
Takke paboyasi mporpaMma BoCIUTaHus. JesITeNbHOCTh YUUTENS C YYETOM
MIPOrpaMMbl BOCIIUTAHUSI COCTOUT B CIEAYIOIIEM:



YCTAHABIMBATH J1OBEPUTEIbHBIE OTHOLIEHUS MEXKIY YUUTEISIMU
00y4YaromMMHCS, CIOCOOCTBYIOIINX MO3UTUBHOMY BOCIPHUITHIO YYalIUMUCS
TpeOOBaHUI U MPOCHO YUUTES;

noOyxaaTh 00y4YarOIUXCs COOJI0IaTh HA YPOKE OOIIENPUHSATHIE HOPMBI
MOBEACHUS, IPaBUiia OOIEHUS CO CTAPIIUMHU (YUUTEISIMHU) U CBEPCTHUKAMU
(oOyyarouumMucs );

IpUBJIEKaTh BHUMaHUE 00YYalOIUXCSl K IEHHOCTHOMY aCIEKTy U3y4aeMbIX
Ha YPOKE€ NOHATHUM, IPUEMOB;

OpPraHU30BBIBATH PA0OTY 00YUYAIOIIUXCS C COIUATBHO 3HAUUMOM
uH(OopMaIKel Mo MoBoly MOJy4aeMOl Ha YPOKE COLMATbHO 3HAUMMON
UH(pOpMALIMH—00CYKIaTh, BRICKA3bIBATh MHEHHE;

NPUMEHSTh Ha YPOKE UHTEPAaKTUBHBIE (hOPMBI PaOOTHI ¢ 00YUYAIOUTUMUCS
JTUCKYCCUH, KOTOPBIE Tal0T 00y4YaloIUMCs BO3MOKHOCTh TPUOOPECTH OIBIT
BEJICHUSI KOHCTPYKTHUBHOTO JAHAJIOTA;

NPUMEHSTH Ha YPOKE UHTEPAKTUBHBIE (POPMBI pabOTHI C 00YUAIOITUMUCS
BKJIFOUEHHE B YPOK UTPOBBIX IPOLIEYP, KOTOPbIE TOMOTAalOT YCTAHOBICHUIO
n00poxkenaTeIbHON aTMOChephl BO BpeMs YPOKa;

WHUIMUPOBATH U MOJACPKUBATH UCCIEAOBATEILCKYIO AESTEIBHOCTD
oOy4aromuxcs B paMKax peaqn3alud UMU UHIUBUYAIbHBIX U TPYTIIOBBIX
UCCJIeI0BATEIBCKUX MTPOEKTOB, YTO 1aCT 00YYAIOUIUMCS BO3MOKHOCTh
IproOPECTH HAaBbIK FEHEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX UIEH;

OpPraHH30BbIBATh MHIMBUyaJIbHbIE U TPYNIIOBbIE (POPMBI yueOHOU
JesITeIbHOCTH;

peain30BbIBaTh BOCIIUTATENbHBIE BOBMOXHOCTH B Pa3IMYHBIX BUAAX
JEsITEIbHOCTU 00yUYaIoILUXCs CO CIIOBECHOM (3HaKOBOI) OCHOBOM:
caMocCTosITeIbHas paboTa ¢ yueOHUKOM, paboTa ¢ HAyIHO-TIOMYJIIPHOM
JIUTEpaTypol, 0TOOp U CpaBHEHUE MaTepuaia 10 HECKOJbKUM HCTOYHUKAM;

pealin30BbIBaTh Ha YPOKaX MOTUBUPYIOLINI MOTEHIMAI FOMODPA, pa3psiKaTh
HanpsHKEHHYI0 0OCTaHOBKY B KJIacce.

B paboueii mporpamMmme yueOHOTO MpeaMera «MaTeMaTruKa yUUTHIBACTCS TaKKe
pabouas mporpaMma BOCHUTaHUS. [leSTENbHOCTh YUUTENS C YYETOM MPOrpamMmbl
BOCIIUTAHUS COCTOUT B CIAEAYIOIIEM:

— YCTaHaBJIMBATbH JJOBEPUTEIIbHBIC OTHOLICHUS MEX]y YUUTEIEM U
00y4aloUMMUCS, CTIOCOOCTBYIOIIUX TO3UTUBHOMY BOCIIPHUSITHIO

y4aluMucs TpeOOBaHUM U TIPOCHO yUUTEIS;

— To0yX1aTh 00yJaronuxcsi COOMI0AATh Ha YPOKE OOIICTTPUHSITHIE HOPMBI
MOBEJICHUS, MPaBUJIa OOUIEHUS CO CTAPIIUMHU (YUUTEISIMU) U
CBEpCTHUKAMH (00y4YaromIuMucs);

— TPUBJIEKATh BHUMaHUE 00YUYaIOIINXCS K IECHHOCTHOMY aCIIEKTY
M3Yy4aeMbIX Ha YPOKE MOHATUHN, IPUEMOB;

— OpraHu30BBIBATH PabOTy 00YUAIONIUXCS C COMATBLHO 3HAYUMOM
nH(popMaleit Mo NoBoly MOJIy4yaeMOW Ha YpOKe COLMaIbHO
3HAaUMMOU uHpOpMaLIUU —00CYK1aTh, BRICKa3bIBATh MHEHHUE;

— MPUMEHSTH Ha YPOKE UHTEPAKTUBHBIE (POPMBI pabOTHI C
00y4YaroIUMHUCS : TUCKYCCUU, KOTOPBIE AI0T O0y4arOUMCSI



BO3MOYXHOCTH MTPUOOPECTH OTBIT BEICHNS KOHCTPYKTUBHOTO JHAJIOTA;

— TPUMEHSTH Ha YPOKE MHTEPAKTUBHBIC (POPMBI pabOTHI C
00yYarOIIMMHUCS: BKIIFOYCHHE B YPOK UTPOBBIX IIPOLIECTYP, KOTOPHIC
MTOMOTAIOT YCTAHOBIICHHUIO JOOPOKETATSIILHONH aTMOC(HEPHI BO BPeMs
ypoKa;

— WHUIMUPOBATH U MOICPKUBATH UCCIICIOBATEIBCKYIO JIESITEILHOCTD
oOydJaroImmXxcs B paMKaxX peaan3aliid UMU UHIAUBUIYTbHBIX U
TPYIIIOBBIX UCCIIEIOBATEIBCKIX MTPOCKTOB, YTO TaCT O0YJIAFOIIMMCS
BO3MOYXHOCTH IMMPHUOOPECTH HABBIK TEHEPUPOBAHUS U 0()OPMIICHHUS
COOCTBEHHBIX UJIEH;

— OpraHW30BBIBATh MHANBUIYAJTbHBIC M TPYIIIOBBIE (OPMBI yIeOHOMH
NEeSATEITBHOCTH;

— peaJM30BBIBATh BOCITUTATEILHBIC BO3MOKHOCTH B PA3TUIHBIX
BUJIaX JCSATEILHOCTH 00YUYAIOIINXCS CO CIIOBECHOM (3HAKOBOM)
OCHOBOM: cCaMOCTOsTEIbHAsI paboTa ¢ yueOHUKOM, paboTa ¢
HAYYHO-TIOMYJISIPHON JTUTEPATypOid, OTOOp U CpaBHEHHE MaTepHraa
110 HECKOJIbKMM UCTOYHUKAM;

— pealM30BBIBaTh HAa YypOKaxX MOTHUBHUPYIONIUMH IOTCHIIMAT IOMOpa,
paspskaTh HaNPsHKEHHYI0 0OCTAaHOBKY B Kilacce.

CornacHo yuyeOHOMY TUTaHY JIJISL U3YUYCHHS] MaTeMaTHKU (0a30BbI YPOBEHB)
Ha YpOBHE OCHOBHOTO 00111ero oopa3zoBanus — 952 uaca: B 5 kimacce—2044acoB (6
4acoB B HeJelto), B 6xiracce—170 gacoB (SuacoB B Heeno),B 7 kinacce — 204 gaca
(6 yacoB B Henelnto), B 8 kiracce — 204 vaca (6 yacoB B Hegento), B 9 kiacce —204
yaca (6 4acoB B HEEIIIO).

IInanupyemoie pe3yiomamsl 0C80EHUSL NPOPAMM NO Mamemamuke Ha
VPOBHE OCHOBHO20 00Ule20 0OPA308aHUs

N3ydeHne maTeMaTUKH Ha YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHUs
HaIlpaBJIEHO Ha JOCTH)KECHUE 00yUYarOITUMHUCS JTUIHOCTHBIX, METAIIPEAMETHBIX 1
IIPEAMETHBIX 00pa30BaTEIIbHBIX PE3YILTATOB OCBOCHHS YUEOHOTO MpPEIMETA.

Jluunocmuoble pe3yibmamol

JIn4HOCTHBIEPE3YIbTATHIOCBOCHUSAIPOTPAMMBIIIOMATEMATUKEXAPAKTEPUZYIOT
csl:

nampuomuyeckoe 80CnUmaHue:.

IPOSIBJIEHUEM HHTEpPECA K MPOILIOMY U HACTOSIIIEMY POCCUMCKOMN
MaTeMaTUKH, [IECHHOCTHBIM OTHOLIEHHEM K IOCTUKEHUAM POCCUMCKUX
MAaTEMAaTHKOB U POCCUMCKON MAaTEMATUYECKOMN IIKOJIbI, K HCIIOJIb30BAHUIO ATUX
JTOCTIKEHUH B PYTUX HayKax M MPHUKIAAHBIX cepax;

2pascoanckoe u 0yXo8HO-Hpa8CmMeeHHoe 80CHUMAaHUe:.

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S13aHHOCTEM Ipak/IaHUHA U peain3alliu €ro
MpaB, MPEICTABICHUE MATEMATHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX
CTPYKTYp, SABJICHUH, IPOLIEAYP I'PaKJaHCKOTO 00IIecTBa (HapuMep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYKACHUIO STUYECKUX MPOOJIEeM, CBI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHHUI HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX PUHIIMIIOB B ACSTEILHOCTH YUEHOTO;



mpy0ogoe 60CnUmaHue:

YCTAaHOBKOW Ha aKTUBHOE y4aCTUE B PEIICHUU NPAKTUYECKUX
3aZjlayMaTeMaTHYEeCKONHANIPaBICHHOCTH,0CO3HaHUEMBAXKHOCTUMATEMATUYECKOT 00
Opa3oBaHMs Ha NPOTSKEHUU BCEU MKU3ZHU JUIsl YCIIEITHON NpodhecCuoHanbHON
JEeSATENbHOCTU U PAa3BUTUEM HEOOXOIUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM UHAMBUIYAILHON TpPAGKTOPUU OOpa30oBaHUS M KU3HEHHBIX
IUIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

acmemuyeckoe 60CNUMAaHUe:

CIIOCOOHOCTHIOKAIMOLMOHAIIbBHOMYUICTETUUECKOMYBOCIIPUATHIOMATEMATHYEC
KUXOOBEKTOB,3a/1a4, pEIICHUI, pacCyKICHU I, yMEHUIOBUIETbMATEMATHUECKHE3aKO
HOMEPHOCTUBUCKYCCTBE;

YEHHOCMU HAYYHO20 NO3HAHUSL'

OpUEHTALIMEN B IEATEIILHOCT HA COBPEMEHHYIO0 CUCTEMY HAYUYHBIX
npe/icTaBIeHui 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIbI U
oOI11ecTBa, MOHMMaHUEM MaTeMaTHYECKOM HAyKH Kak c(pepbl 4eIoBeueCcKoit
NEATENIbHOCTH, ITAIOB €€ pa3BUTUA U 3HAUMMOCTH Ul Pa3BUTHUS LIMBUIN3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKN U MAaTEMaTUYECKON KyJIbTYPOU KaK CPEICTBOM
[IO3HAHUs MUPA, OBJIAJICHUEM IIPOCTEHIIMMU HABBIKAMU HCCIIEN0BATEIbCKON
NEATEIbHOCTH,

¢uznueckoe BocnuTanue, GOPMUPOBAHUE KYIbTYPhI 3J0POBbS U
HMOLIMOHAJIBHOTO OJIarONoyYus:

TOTOBHOCTBIO IIPUMEHSATh MAaTEMATUYECKHAE 3HAHUS B UHTEPECAX CBOETO
3JI0pOBbSI, BEICHUS 310pOBOr0 00pasa KU3HU (30pOBOE MUTAHUE,
cOaaHCUPOBaHHbBIN PEKUM 3aHATUI U OT/bIXa, peryispHas pundeckast
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKA pe(IEKCUH, IPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAaKOTO K€ MpaBa JIPyroro 4eJoBeKa;

JKOJIOTHYECKOE BOCIIUTAHUE:

OpHUEHTALIMEN HA IPUMEHEHUE MATEMAaTUYECKUX 3HAHUW [T PELECHU 3a/1a4 B
00J1acTH COXPaHHOCTH OKPY KaIOLIEeH cpebl, INIaHUPOBAHUS IOCTYIIKOB U OLIEHKU
MX BO3MOXKHBIX MTOCJIEJCTBUM JIJIs1 OKpY’KaIoIEeH Cpe/ibl, OCOZHAHHUEM ITI00aJIbHOIO
XapakTepa dKOJIOrMYeCKUX MpoOJIeM U IMyTell X pelieHus;

azanTanys K U3MEHAIOUIUMCS YCIOBUAM COLMAIbHON U IIPUPOJHOMN CPEBI:

-TOTOBHOCTBIO K J€UCTBUAM B YCIOBUAX HEONPEAEIEHHOCTH, TIOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO JEATEIBHOCTD, B TOM YHCIIE
YMEHHE YUUTHCS y APYTHUX JIOJIeH, IpUoOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBI€ 3HAHUA, HABBIKY U KOMIIETEHIIUH U3 OIBITA IPYIUX;

-HE00XOIMMOCTHIO B (POPMUPOBAHUYU HOBBIX 3HAHUM, B TOM YHCIIE
(GopMynupOBaTH UAEH, TOHATHSA, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSAX, B TOM YUCIIE
paHee He U3BECTHBIX, 0CO3HABATh A€(PHUIIUTH COOCTBEHHbBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

-CITIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATD
CTPECCOBYIO CUTYALMIO KaK BbI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTUPOBATH
IIPUHUMAEMBbIE pELIEHUS U AEHCTBUSA, (DOPMYIMPOBATH U OLIEHUBATH PUCKH U
MOCJIEACTBUSA, (POPMUPOBATH OIBIT.

Memanpeomemmnule pe3yrvmamoi



B pesynbTaTe 0cBOCHHUS MPOTpaMMEBI IO MATEMATHKE Ha YPOBHE OCHOBHOTO
oOwrero odopaszoBanus y oOyyvaromierocst 0y1yT copMupoBaHbl METAIIPEAMETHBIE
PE3YNIBTATHI, XapaKTePU3YIOIINUECS OBIaJACHUEM YHUBEPCATLHBIMU
MMO3HABATEILHBIMU JACHCTBUSAMU, YHUBEPCATBHBIMA KOMMYHUKATUBHBIMU
JECHCTBUSAMHU U YHUBEPCAITBHBIMU PETYISATHUBHBIMU JEHCTBUSIMH.

llo3nasamenvuvle yHusepcanvhvie yueoOHble 0eticCmaus

ba3oBeble sornueckue 1encTBU:

- BBISIBIIATD U XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKU MATEMAaTHICCKUX
00BEKTOB, TOHATUH, OTHOIICHUH MEXITY TOHITHIMU, (POPMYITHPOBATH
OTIpe/ICIICHHSI TIOHSATHI, YCTAaHABIUBATH CYIICCTBCHHBIA TPH3HAK
KiIaccu(UKaIMi, OCHOBAHUS JUIsl 000OIIECHUS U CPAaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAJIN3a;

-BOCIIPUHUMATD, (DOPMYIUPOBATH M MPEOOPA30BBIBATH CYKIACHUS:
YTBEPJUTEIbHBIC ¥ OTPHUIIATEIIBHBIC, CAMHUYHBIC, YACTHBIC U OOITUE, YCIOBHBIC;,

- BBISIBJIATh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U
NPOTUBOpEUHs B (paKkTax, JAaHHBIX, HAOJIOJCHUSIX M YTBEPIKICHHSIX,
npeajaratb KPUTEPHH M JIJIS BBISBICHUS 3aKOHOMEPHOCTEH M MPOTHBOPCYUH;

-JIeJIaTh BBIBOJIBI C MCITOJIB30BAHUEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX
WHAYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHUH 110 aHAJIOTHH;

-pa3OupaTh JIOKa3aTEIIbCTBA MATEMAaTUYCCKUX YTBEPKICHHH  (TpsSIMbIC
U OT MIPOTHUBHOIO), TPOBOJUTH CAMOCTOSATENILHO HECIOXKHBIE I0KA3aTEIbCTBA
MaTEMaTUYECKUX (PaKTOB, BLICTPAUBAThH apTyMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHNUS,

-BBIOUpATH CIIOCO0 pelIeHus: yueOHOM 3a1a4u (CpaBHUBATh HECKOJIBKO
BapHaHTOB pELIEHUs, BEIOUpATh HanboJiee MOAXOIAIIUN ¢ yUETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

baszosvie uccneoosamenvcrue oeticmsusi:

-HCII0JIB30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKUI MHCTPYMEHT MO3HAHUS,
dbopMyIHpOBaTH BOMPOCHI, GUKCUPYIOITUE TPOTHBOPEUHE, MPOOIEMY,
CaMOCTOSITEJIbHO YCTAHABIMBATh HCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

-IPOBOJIUTH 110 CAMOCTOSATEIHLHO COCTABIICHHOMY IJIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE TIO YCTAHOBIEHUIO OCOOEHHOCTEH
MaTeMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOIA;

-CaMOCTOSITENIbHO (DOpMYyITHpOBaTH 000OIIEHNS W BBIBOJBI 110 PE3yJIbTaTaM
MIPOBEIEHHOTO HAOIOICHMS, HICCIIEIOBAHUS, OIICHUBAThH TOCTOBEPHOCTD
MOJY4YEHHBIX PE3YyJIbTaTOB, BHIBOJIOB U 000OIIICHHIA;

-IPOTHO3UPOBATH BO3MOXXHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH
MIPETIOI0KEHHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Paboma c ungopmayuer:

-BBIABIATh  HEJOCTATOYHOCTH H N30BITOYHOCTH HHpOpMaIINH,
JTAHHBIX, HEOOXOUMBIX JJIsI PEIICHUS 3a0a9H;
-BBIOMpaTh, AHAJIM3UPOBATH, CHUCTEMATH3UPOBATH nu

WHTEPIPETUPOBATh HH(OPMALIUIO PA3TUYHBIX BUAOB U (HOpM
MPEJICTABJICHUS;



-BBIOMpPATH (POPMY Ipe/ICTaBIECHU HHPOPMALIUU U WIUTFOCTPUPOBATH
pellaemMble 3a1a4u CXeMaMu, AuarpaMmmaM U, THOU rpaukoi u ux
KOMOMHAIUSIMU;

-OLIEHUBATh HAJIEKHOCTh MHPOPMALIUU 110 KPUTEPUSIM, IPEITI0KEHHBIM
y4uTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOATEIBHO.

KommyHnuxkamugnvle ynusepcanvhvie yuebHbvle 0eticmausi.

-BOCIIPUHUMATH U (POPMYIUPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMu O0IEHus, ICHO, TOYHO, TPAMOTHO BBIpa)aTh CBOIO TOUKY 3pEHHUS B
YCTHBIX U MMCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS IO XOAY PEIeHUs 3aauH,
KOMMEHTUPOBATh MOJYyYEHHBIN pe3yJIbTaT;

-B X0/1€ 00CY>KJI€HUS 3a/1aBaTh BOMPOCHI M0 CYLIECTBY 00CYK/1aeMOU TEMBI,
npo0sieMbl, pelaeMoi 3a/1auu, BbICKa3bIBaTh UJEH, HAIIEJICHHbIE HA TTOUCK
pELICHMs], COTTOCTABIATh CBOM CYXKIEHUS C CY>KJIECHUSMHU JIPYTUX YYACTHUKOB
auanora, OOHapyUBaTh pa3jInyKe U CXOJICTBO MO3ULIMM, B KOPPEKTHOH dopme
(bopMynHpoOBaTH pPa3HOTIIACHUS, CBOM BO3PAKEHUS;

-MIPEACTABIISITh PE3yJbTAThl PEIICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
IPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIICHHUS C YUETOM 3a/1a4
Ipe3eHTAIMU U OCOOEHHOCTEH ayAUTOPHUH;

-[IOHUMATh U UCIIOJI30BATh MPEUMYIIECTBA KOMaHJAHON U WHIUBUIYATIbHON
paboThI MpU PEIICHUH YYEOHBIX MAaTEeMaTHUECKUX 3a/1aY;

-[IPUHUMATh LIE€JIb COBMECTHOM AEATEIbHOCTH, INIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboThl, paclpeaesaTh BUIbI padoT, I0rOBapUBATHCA, 00CYXKAATh
IPOLIECC U pe3ysbTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKHX JIIOJIEH;

-y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYKaeHUsI, 0OMEHMHEHUSIMH,
MO3TOBbBI€ IITYPMBI U JIPYTHE), BBIMOIHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JEUCTBHS C APYTMMHU WIEHAMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOETO
BKJIaJ]a B OOIIMI MPOIYKT MO KPUTEPHUAM, CPOPMYTUPOBAHHBIM yUYACTHUKAMHU
B3aMOJICHCTBHS.

Pecynamuenvie ynusepcanvhvie yueonvie oeticmaust

Camoopranuzanus:

CaMOCTOSITEIILHO COCTABIATH IUIaH, AJITOPUTM PELICHUS 3a0a4l (MU €ro
4acTh),BBIOUPATH CIIOCO0 PEIICHUs ¢ YUETOM UMEIOIIUXCSI PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEMN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pENIeHH ¢ y4€TOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb:

-BJIaJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoLiecca U pe3ynbrata
pelIeHUs] MaTEMaTUYECKOM 3a1auH;

-IPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PEIICHUHN 3a/1a4H,
BHOCUTBH KOPPEKTHUBBI B I€ITEILHOCTh HA OCHOBE HOBBIX 00CTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

-OLIEHUBATh COOTBETCTBUE PE3YJIbTATA E€ATEIBHOCTH IOCTABIEHHON LENH U
YCJOBUSIM, OOBSCHITH TPUUYUHBI JIOCTUKEHUS WM HE JOCTHXKEHUS 11€TU, HAXO/IUTh
omKOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OMBITY.

IIpeomemmnvie pe3yromanul

[IpenmeTHbIE PE3yJIbTaThl OCBOCHMS IPOIPAMMBI [0 MATEMATHKE



MIPEICTaBIICHbI IO T0J1aM O0y4YeHUs B CIAEAYIOMIMX pa3aenax MporpaMMbl B paMKax
OTIEIbHBIX YUeOHBIX KYpCOB: B 9—6 Kiaccax—Kypca «Maremarukay, B /—9
KJIacCcax—KypcoB «Anredpay, «I eomeTpus», «BepoaTHOCTb U CTATUCTUKAY.

Pabouas nporpamma yueOHOro kypca «MaremMatuka» B 5-6 Kjaccax

llosacnumenvnas 3anucka

[IpropuTeTHBIMU LIETAMH 00yYEHUsI MaTeMaThKe B 5—06 Kilaccax sBISIOTCA:

- IPOJIOJKEHHE POPMUPOBAHMS OCHOBHBIX MAaTEMaTHUYECKUX MOHATUN
(4ucro, BenmMYuHa, TeoMeTpuueckas (urypa), o0ecrneynBaroIux
PEEeMCTBEHHOCTh U NMEPCIEKTUBHOCTh MATEMATUYECKOTr0 00pa30BaHUs
oOyyJarommxcs;

- Pa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOy4aromuxcs, Mo3HaBaTeIbHON aKTUBHOCTH, UCCIEA0BATENLCKUX YMEHUH,
MHTEepeca K U3yYeHUIO MaTEMAaTHKH;

- oIBeZIcHNE O0YyUaIOIIMXCS HA JOCTYITHOM JIJIsi HUX YPOBHE K
OCO3HAHMIO B3aMMOCBSI3M MAaTEMATHKU U OKPY>KaIOIIEr0 MUPA;

- (hopmupoBanre PyHKIIMOHAIBHON MaTeMaTHYECKON IPaMOTHOCTH:
YMEHHs paclo3HaBaTh MaTEMAaTUYECKHUE OOBEKThI B peabHBIX KU3HEHHBIX
CUTYaIUsX, TPUMEHSITh OCBOCHHBIE YMEHUS JIJI PEIICHUS TPAKTUKO-
OPUEHTHPOBAHHBIX 3a7a4, UHTEPIPETUPOBATH MOJYUYEHHBIE PE3YIBTATHI U
OLICHUBATh UX Ha COOTBETCTBUE MPAKTUUYECKON CUTYaALIUH.

OcCHOBHBIE TUHUU COJIEPXKAHUS Kypca MaTeMaTHKU B 5—6 Kiaccax—
apudmeTHiecKasi U reOMEeTpUYecKas, KOTOpble Pa3BUBAIOTCS MapalieabHO,
KaXK71asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE3aBUCUMO OJ[HA OT
IPYTOM, a B TECHOM KOHTAKTE ¥ B3aUMOJICMCTBUH. TaKKe B Kypce MaTeMaTUKHU
IPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU ajIreOpbl U OMUCATEIIbHON CTATUCTHKH.

N3yuenue apudmeTndeckoro Mmatepuana HAYMHACTCS CO CUCTEMATU3AIMUA U
Pa3BUTHUA 3HAHUW O HATYPAJIbHBIX YUCIAX, IOJYYEHHBIX HA YPOBHE HAYAIBHOTO
oOmrero oopazoBanus. [Ipu ’TOM COBEpIIEHCTBOBAaHUE BBIUYUCIUTEIHHON TEXHUKU
1 (OpMHUPOBAHNE HOBBIX TEOPETUUYECKUX 3HAHUIA COUYETACTCS C Pa3BUTHEM
BBIYHUCIUTEILHON KYJIbTYPbI, B YACTHOCTU C O0YYCHHEM MPOCTEHIIINM MpuEéMam
MPUKHUJIKU U OLEHKH PE3yJIbTaTOB BhIUUCICHUI. M3yueHrne HaTypaabHbIX YHCell
MIPOJI0JDKAETCS B 6 Klacce 3HAKOMCTBOM C HaYaJIbHBIMU MOHSATUSMH TEOPHUH
nenmuMocTty. Havano n3ydenns 0ObIKHOBEHHBIX U JACCSITHUHBIX APOOEii OTHECEHO K
5 knaccy. DTo MepBbIi 3Tal B OCBOSHUU IPOOEH, KOTIa TPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMU UAESIMU, TOHATUAM U TeMBI. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
apoOeit B oTHOM 00BEME MPEANIECTBYET N3YUCHHIO AECATHIHBIX TPOOCH, 4TO
L[EJECO00Pa3HO C TOUKH 3PEHUS JOTUKH U3JI0KEHUS YUCIOBOM JIMHUM, KOTAa
npaBuiia JEUCTBUH C JECATUYHBIMU IPOOSIMU MOXKHO OOOCHOBAThH yiKe
M3BECTHBIMHU AJITOPUTMAaMU BBITIOJHEHUS NEUCTBUN ¢ OOBIKHOBEHHBIMU JAPOOSMH.
3HAKOMCTBO C I€CATUYHBIMU APOOSIMH PACIIUPUT BO3MOKHOCTH JJIsl TOHUMAHUS
00y4YaroUMUCs MPUKIIAJTHOTO MPUMEHEHUS] HOBOU 3aMKiCH IPU U3YUEHUHU JIPYTUX
MPEeIMETOB U MPH MPAKTUIECKOM HCMob30BaHnu. K 6 Kitaccy OTHECEH BTOPOit
3Tal B U3Y4YEHHUH JpOOeii, Iie MPOMCXOAUT COBEPIIEHCTBOBAHNE HABBIKOB



CpaBHEHHUsI U TIpeoOpazoBaHusi IpoOeil, 0CBOCHNE HOBBIX BBIUUCIUTEIbHBIX
aJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYUCIICHUI, B TOM YHCJIE

3HaueHUI BbIpaKeHUM, COAEPKAMMNX U OOBIKHOBEHHBIC, U JIECITUYHBIC
poOU, YCTAaHOBJICHHUE CBSI3EH MEXIy HUMH, PACCMOTPEHUE TPUEMOB PEIICHUS
3a/1a4y Ha Apoou.BHavane6kIaccanpoucXoIUuT 3HAKOMCTBO C IOHSITHEM MPOLEHTA.

OcoOeHHOCTBIO U3YUYEHHUSI TTOJIOKUTETBHBIX U OTPUIIATEIILHBIX YUCEI SBIISETCS
TO, YTO OHU TAK)K€ MOT'YT pacCMaTpUBaThCsl B HECKOJIbKO ATanoB. B 6 kiacce B
Havase uzydeHus TeMbl «I10J0KuTeIbHbIC U OTPUIIATEIBHBIC YKHCIIa» BBIACISICTCS
noaTtema «llenpie uncnay, B paMKkax KOTOPOW 3HAKOMCTBO C OTpPUIATEIHLHBIMU
YuCIaMu U JEHCTBUSIMU C TIOJIOKUTEILHBIMU M OTPUIIATEIILHBIMU YHCIIAMU
POMCXONUT Ha OCHOBE CO/IEPKATEIBHOT0 MOX0/1a. ITO MO3BOJISIET HA IOCTYITHOM
YPOBHE MMO3HAKOMHUTH 00YUYAIOIIUXCSI MPAKTUIECKH CO BCEMU OCHOBHBIMU
MOHSITUSMH TEMBI, B TOM YHCJIE U C MPaBUJIAMHU 3HAKOB MPH BHITTOJTHEHUH
apudmeTnyeckux neucTBUM. M3yueHne parioHaIbHBIX YMCENT HA 3TOM HE 3aKOHYUTCS,
a OyJIeT MpoJI0JKEHO B Kypce anreOpsl / Kiacca.

[Tpu 06yueHnn pereHnIo TEKCTOBBIX 3a/1a4 B 5—6 Kilaccax HUCTIOIb3YIOTCS
apupmeTrueckue npuémsl perieHus. [Ipu oTpaboTke BEIYUCIUTEIBHBIX HABBIKOB B
5—6 Kraccax paccMaTpHUBAIOTCSl TEKCTOBBIE 33/1a4y CJIEIYIONIMX BUIOB: 33Ja41 Ha
JIBIDKCHHE, HA YaCTH, HA TIOKYIKH, Ha pabOTy ¥ IPOU3BOUTEIHLHOCTD, Ha
MPOIICHTHI, HA OTHOIIEHUS U npornopiuu. O0yJaronuecs 3HaAKOMSITCS ¢ TPUEMaMu
pelIeH s 3a7a4 nepedbopoM BO3ZMOKHBIX BApUAHTOB, y4aTcsl paboTaTh C
uHOopMaIKel, npeACTaBIeHHON B (popMe TaOJIHIl UK AUATrpaMM.

B nporpamme yueOHoOTO Kypca «MareMaTtukay npeaycMOTpeHO
dbopMupoBaHUE POIEIEBTUYECKUX ANredpandecKux mpejacraBieHnii. byksa kak
CHUMBOJI HEKOTOPOT'O YUCJa B 3aBUCUMOCTH OT MaTEMAaTUYECKOTO KOHTEKCTa
BBOJUTCS IOCTENEHHO. byKBEHHAass CAMBOJIMKA IIHPOKO UCIIOIb3YETCS MPEXKIIE
BCErO JIJIS 3alUCH OOIIMX YTBEPKACHUM U MPEATIOKEHHH, (HOPMYJT, B YaCTHOCTH
JU1S1 BBIYMCIIEHUS] TEOMETPUUECKUX BEJIMUMH, B KAUECTBE «3aMECTUTEIISD» YUCTIA.

B nporpamme yueGHoro kypca «MareMaTukay MpeIcTaBiIeHa HarsAHas
reOMETpHsl, HAIIPABJIICHHAS] HA PA3BUTHE 00PA3HOTO MBIILICHHUS,
MPOCTPAHCTBEHHOTO BOOOpaXKEHUS, N300pa3UTEIbHBIX YMEHHUM. DTO BaXKHBIH 3TaIl
B U3YYECHUH T€OMETPHUH, KOTOPBIN OCYIIECTBISETCA Ha HATJIAHO-IPAKTUYECKOM
YpOBHE, OIIUPAETCS HA HATJISAHO-00pa3Hoe MbIIeHne obydaroruxcs. bonbimnas
POJIb OTBOJUTCS MPAKTUYECKOU €SI TENBHOCTH, ONBITY, IKCIIEPUMEHTY,
MojaenupoBaHuio. O0yuaronecs 3HaKOMATCS ¢ TEOMETPUYECKUMHU (PUTypaMu Ha
MJIOCKOCTHU U B MIPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOHPUTYPAITUIMH, YIaTCS
M300pakaTh X HA HEIMHOBAHHOM W KJIETYATON OyMare, pacCMaTpUBAIOT UX
MIPOCTEUIIINE CBOWCTBA. B mponecce n3ydyeHus: HarJsiiHOM Fr€OMETPUM 3HAHUSA,
MOJIyYEHHbIE 00YUYaIOIIMMUCS Ha YPOBHE HauaJbHOTO 001Iero o0pa3oBaHus,
CUCTEMATU3UPYIOTCS U PACIIUPSIFOTCS.

CornacHo yueOHOMY TUIaHy B 5—6 Ki1accax u3ydaeTcsl MHTETPUPOBAHHBIN
npeamer «MaTeMaTrkay, KOTOpbI BKIIOYAeT apu(pMETUUECKUN MaTeprall u
HarJISIIHYI0 TEOMETPUIO, & TAKXKE MPOIEIEBTUUECKUE CBEACHUS U3 alnreOphl,
AJIEMEHTHI JIOTUKH U Havalla OMUCATEIbHOW CTaTUCTUKHU.

OO6mu1ee 9ynciIo YacoB, PEKOMEHIOBAHHBIX ISl H3yUYEHUSI MaTeMaTUKH, — 374



yaca: B 5 kimacce—204 gaca (6 yacoB B Heneno), B 6 kiracce—170 yacos (5 yacoB B
HEJICITIO).

Conepxxanue 00y4eHUs

5 knacce

Hamypanvuvle uucna u uyno.

Hatypansnoe uncno. Psa varypanbnbsix uncen. Yucino 0. M300paxenue
HaTypaJIbHBIX YUCEJ TOUKAMU HA KOOPJIAUHATHOM (YHUCIOBOM) MPSIMOA.

[To3urmonnas cucrema cuucieHus. Pumckas Hymepaiusi Kak npuMmep
HETMO3UIIMOHHOW CUCTEMBI CUUCIIeHUs. [lecaTruuHasi cucteMa CUMCIICHHUS.

CpaBHeHUE HATypaJIbHBIX YHCEII, CPABHEHUE HATYPAJIBHBIX YUCET C HYJIEM.

CrniocoObl cpaBHeHUs. OKpyTieHHEe HATypaJbHBIX YHCEIL.

CrnoxeHue HaTypaJibHBIX YUCEJ, CBOMCTBO HYJIS IIPH CIOKEHUH. BbrlunTanue
KaK JeHcTBHE, 0OpaTHOE CIOKEHUIO. Y MHOKEHUE HATYpaIbHBIX YHCEN, CBOMCTBA
HYJIS U €IMHUIBI TIPU YMHOXKEHHH. JelieHrne Kak aefcTBre, oOpaTHOe
yMHOXeHU10. KOMITIOHEHTHI AeHCTBHM, CBsA3h MeXK 1y HUMU. [IpoBepka pesynbrara
apudmMeTHueckoro aencTrus. [lepeMecTuTeILHOE U COUYETATEIILHOE CBOMCTBA
(3aKOHBI) CJIOKEHUSI U YMHOXKEHUS, paclpeIeTuTeIbHOe CBOMCTBO (3aK0OH)
YMHOKEHUS.

Hcnons3oBanue OykB i1 0003HAUCHUSI HEU3BECTHOTO KOMITOHEHTA U 3aIUCU
CBOMCTB apu(pMETUUECKUX JICHCTBUM.

JlenuTenu v KpaTHbIE YKCIIA, PA3JIOKEHNE HAa MHOXKUTENH. [IpocTeie n
coctaBHble yncina. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9./lenenue ¢ ocTaTKoM.

Crenenp ¢ HaTypaJIbHBIM MOKA3aTEJNIEM. 3alUCh YUCIA B BUJIE CYMMBbI
Pa3psAIHBIX CIaracMbiX.

YucnoBoe BolpaxeHue. BerurciieHne 3Ha4eHUH YUCIIOBBIX BBIPAKECHUH,
NOPSAOK BBINIOJIHEHUSI AEUCTBUU. VIcnionp30BaHNe TPy BBIYUCICHUSAX
EPEMECTUTENIBHOTO U COUETATEIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOKEHUS, PACIPEAEIUTEIHLHOTO CBOMCTBA YMHOKEHUS.

Jlpoou

[IpencraBnenne o 1podu Kak crioco0e 3aImucy YaCcTH BEJTMYUHEI.
Oo6wikHOBEeHHBIE IpoOu. [IpaBubHBIE U HEeNpaBUIIbHBIE 1podu. CMmernranHas
Ipo0Ob, MpeICTaBICHUE CMENIaHHOM IpoOU B BUJIE HEMIPABUIBLHOM Ipo0OHU 1
BBIJICJICHUE 11€JI0ON YacTH YKCIIa U3 HEeMpaBHIBHOU npoou. M3o0pakeHue apobeit
TOYKaMHU Ha YHUCIIOBOM mpsiMoii. OCHOBHOE CBOMCTBO Jipodu. CokpalieHue apooei.
[TpuBenenue apobu Kk HOBoMY 3HaMmeHaTento. CpaBHEHUE qpoOei.

CrnoxeHne 1 BeIYMTaHHUE ApoOeiH. YMHOKEHHUE U IeTIeHne po0ei, B3aUMHO-
obpatHbie apobu. HaxoxkaeHne 9acTu 1eI0T0 1 1EJI0TO 0 €ro YacTH.

Hecstuunas 3anuchk apodei. [Ipencrapnenue necaTnaHOM IpoOu B BHIIE
O0OBIKHOBEHHOU. M300paxenne AecATHIHBIX AP0oOeH TOUKaMu Ha YHCIIOBOM
npsiMoii. CpaBHEHHE IECITUYHBIX TPOOECH.

ApudmeTnyeckue I1eMCTBUS C NECATUUHBIMU Apo0simMu. OKpyrieHue
TECSITUYHBIX APOOEiH.

Pewenue mexcmoswvix 3adau

Pemiennie TeKCTOBBIX 3a/1au apupMeTHUECKUM criocoOoM. Perienue



JOTMYECKUX 3a7a4. Pemenue 3aaa4 nepedopoM BceX BOZMOKHBIX BAPUAHTOB.
Hcnonb3oBaHue Npy pelIeHUH 3a1a4 TaOJULl U CXEM.

Pewmenue 3amay, coneprkamnx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJINYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHHE, 1IEHA, KOJTUYECTBO, CTOMMOCTh. ENMHUIIBI
U3MEpPEHHUs: Macchl, 00bEMa, LIEHbI, PACCTOSIHUS, BpEMEHU, CKOpOocTU. CBsI3b
MEXKy €IMHULIAMH U3MEPEHUS KaKI0M BETUYUHBI.

Pemenne oCHOBHBIX 3a7]a4 HA IPOOU.

[IpencraBiieHne NaHHBIX B BUE TaOIMII, CTOJIOYATHIX JUATPAMM.

Haenaounas ceomempus

Harnsanueie npencraBinenus o Gurypax Ha IJIOCKOCTU: TOUKA, IpsimMasi,
OTPE30K, JIyY, yroJ, JOMaHas, MHOTOYI'OJIBHUK, OKPY>KHOCTb, KpyT. YT0i1. [Ipsmoi,
OCTpBIH, TYIIOW U Pa3BEPHYTHIN YIVIBL.

JInuHa oTpe3ka, METPUUYECKUE €IUHULIBI JJIMHBI. JJIMHA JIOMAaHOW, IEPUMETP
MHOTOyroJjibHUKa. MI3MepeHne U NoCTPOEHHE YIJIOB C IOMOIIBIO TPAHCIIOPTHUPA.

Harnsanneie npencrapinenus o Gpurypax Ha miIOCKOCTH: MHOTOYTOJIBHHUK,
NpsIMOYTOJILHUK, KBAJPaT, TPEYroJIbHUK, O PAaBEHCTBE (PUTYp.

N3o06paxkenne Guryp, B ToM vuciie Ha kieryaToi Oymare. [loctpoenue
KOH(UTYpauil U3 yacTeil NpsiIMOii, OKPY>KHOCTH Ha HEJIMHOBAHHOM U KJIETYATON
Ooymare. Mcnionb30BaHue CBOMCTB CTOPOH M YIJIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomanp npsAMOyroibHUKa 1 MHOTOYT'OJIBHUKOB, COCTaBJIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4YHCIe QUryp, n300pakEHHBIX Ha KJIeT4aTol Oymare.
Enununel uamMepeHus miomaim.

Harnsanseie npectapieHus 0 IpOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIN
napasuienenurnesi, Kyo, MHOrorpaHHUKU. M300paxkeHne npocTermmx
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapaenenunena. Co3gaHue Moaenei
MHOTOTPAaHHUKOB (13 OyMaru, MpOBOJIOKH, IIACTUIMHA U IPYTUX MaTEPUATIOB).

O0BEM PSIMOYTONBHOTO Mapajuienenurena, Kyoa. EnuHuib namMepenus
o0BEMa.

6 Kiacc

Hamypanonsle uucna

Apudmernyeckre qeHCTBUS ¢ MHOTO3HAYHBIMU HATYPAJTbHBIMU YHCIIAMHU.
YucnoBbie BBIpaXEHUs, TOPSAIOK JEHCTBUHN, UCIIOJIb30BAHHE CKOOOK.
Hcnonp30Banue Npu BBIYUCIECHUAX IIEPEMECTUTEIBHOTO U COYETATEIBHOIO
CBOMCTB CJIOKEHHUS U YMHOKEHHUS, PACIIPEACIIUTEIBHOIO CBOMCTBA YMHOKEHHS.
OkpyriieHre HaTypaJIbHbIX YUCET.

Jlenutenu u KpaTHBIC YUCIIa, HAUOOJBITUN OOIINUN JETUTENh 1 HAUMEHBIIIEe
obmee kpaTHoe. J[eTMMOCTh CYMMBI M IPOM3BEeHUS. J[eIeHre ¢ OCTaTKOM.

Jlpoou

OO6bIKHOBEeHHAs JIpoOb, OCHOBHOE CBOMCTBO APOOH, COKpaIIeHHUE IPOOCH.
CpaBHeHue U ynopsiiounBaHue apooeil. Pemenue 3agau Ha HAX0XKIEHUE YaCTH OT
LEJIOTO U IIeJIOr0 1O €ro YacTu. JJpoOHoe YKciio Kak pe3yibTaT JeIeHuUs.
[IpencraBnenue neciTUYHON ApoOU B BUAEe OOBIKHOBEHHOM JPOOU U BO3MOKHOCTh
MpeACTaBIeHUsS OOBIKHOBEHHOM Jpo0U B BUE AeCATUYHOM. JlecsaTuuHbie Apodu u
MeTpHuuecKas cuctema Mep. ApudmeTrnueckue AeMCTBUS U YUCIOBbIE BhIPAKEHUS
C OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMH.



OtHomienue. Jlenenue B TaHHOM OTHOIIEHUU. Maciital, mponopuus.
IIprMeHeHnune nponopuri Npy PEeIICHUH 3a1a4.

[lonsiTHe npoueHTa. Beuncienre npoueHTa OT BEIUYUHBI U BEJTMYHMHBI 110 €€
MPOLIEHTY. BbIpaxkeHue MpPOUEHTOB AECATHUYHBIMU JpoOsmu. Pemienue
3a/1a4 HAa NPOLEHTHI. BbIpa)keHre OTHOIIEHUS BEJIUYHH B IIPOLICHTAX.

[lonoxuTtenbHbIE U OTPULIATEIBHBIE YUCIIA

[TonoxwurenbHble U OTpULATENBHBIE yncia. Llenpie uncia. Moayns uncia,
reoMeTpuiecKkasl HHTeprpeTanus Moayss yrucia. M3o06pakenue yucen Ha
KOOPAUHATHOMN NpsAMoM. YnciioBble MpoMeKyTKA. CpaBHEHHE YHCEIL.
Apudmernyeckue NeUCTBUS C MOJIOKUTEIBHBIMU U OTPULATEIbHBIMU YUCIAMH.

[IpsMoyrosibHAsE cUCTEMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel
TOUYKH Ha MIIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek u ¢puryp Ha
KOOPJIMHATHOM IUIOCKOCTH.

BykBeHHBIE BBIPAKEHHUS

[Tpumenenune OYKB AJid 3aMIMCH MAaTEMAaTUYECKUX BBIPAKEHUN U
npennoxxenuid. CBoiicTBa apuMeTHUecKuX AecTBUil. BykBeHHbIE BhIpaKEHUS U
YHUCJIOBBIE MOJICTAHOBKU. ByKBEHHBIE pABEHCTBA, HAXOKJIEHUE HEU3BECTHOTO
komrnoHeHTa. Dopmybl, popmyIibl mepuMeTpa 1 MIOMAAN IPIMOYTOIBHUKA,
KBaJipaTa, 00bEMa napajyiesenunena u Kyoa.

Pewenue mexcmoswvix 3a0au

Pemenue TekcTOBBIX 3a/1a4 aprupMeTHdecKuM crocodom. Pemenue
JoTUYecKuX 3ajad. Pemenne 3agad nepe6opoM BceX BOZMOKHBIX BAPUAHTOB.

Pemenue 3ama4, cogepxainx 3aBUCUMOCTH, CBA3bIBAOIINX BEJIMYUHBI:
CKOpPOCTb, BpEMsl, pACCTOSIHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTH, BpeMsi, 00BEM paboThl. EAMHUIIEI H3MEpEHHUSI: MACCHI,
CTOMMOCTH, PACCTOSIHUS, BDEMEHH, CKOPOCTH. CBS3b MEXIY €IHMHUIIAMU
U3MEPEHUS KaXK0N BEIIMYHUHBI.

Pemenue 3ama4, cBA3aHHBIX COOTHOLIEHUEM, MPONOPLUHUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU; PEIlIEeHNE OCHOBHBIX 3aJ1a4 Ha APOOU U MPOIICHTHI.

Ornenka u NpUKUIKa, OKpyrieHue pesynbrara. CocrapieHne OyKBEHHBIX
BBIPaKCHUH I10 YCIIOBUIO 3a7a4H.

[IpencraBienue JaHHBIX ¢ TOMOLIBIO TaOIUI U TuarpamM. CronbuaTeie
JUarpamMMBbl: YTEHUE U ITOCTPOCHUE. UTEHHE KPYTrOBbIX AUArpPaMM.

Haznaonas ceomempus

Harnsansle npeactaBienus o pUrypax Ha IIOCKOCTH: TOUKa, psimas,
OTPE30K, JIyY, yroJ, JIOMaHasi, MHOTOyTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMHOe pacnonoxeHue AByX NPAMBIX HA IUNIOCKOCTH, ITAPAJIICIIbHBIE
IIpsIMBIE, NIEPIICHANKYJIIpHBIE IpsiMble. I3MepeHne pacCTOSTHUN: MEXKY ABYMS
TOYKaMH, OT TOYKH J0 NPSAMOM, JIMHA MAPLIPYTa HA KBAIPATHOM CETKE.

N3mepenune n nocTpoeHue yriioB ¢ IOMOLIBIO TpaHCIOpTHpaA. Buasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIM, MPSMOYTOJIbHBIN, TYTIOYTOJIbHBIH,
paBHOOEIPEHHBIN, PAaBHOCTOPOHHUM. UeThIPEXYTOJIbHUK, PUMEPHI
YETBIPEXYTOIBHUKOB. [IpAMOYTroIbHMK, KBaIpaT: UCIIOJIB30BAHUE CBOMCTB CTOPOH,
yIJI0B, nuaroHanei. M3o0paxenue reoMeTpuyeckux Gury Ha HeJIMHOBAaHHOM



OyMare ¢ UCHOJIb30BAHUEM LUPKYJIS, TMHEHKH, YTOIbHUKA, TPAHCIIOPTHUPA.
[locTpoenus Ha kieTyaTon Oymare.

[lepumeTp MHOTOyroapHuka. [lonsTre miomanu GUrypsl, €IMHUALBI
n3Mepenusd mwiomanu. [pubnmxénnoe usmepeHue miomanu Guryp, B ToM 4ucie
Ha KBajpaTHOU ceTke. [IpubnmxéHHoe u3MepeHue IJIMHBI OKPYKHOCTH, TUIOIIAIU
Kpyra.

CummMmeTpusi: LeHTpallbHAs, OCEBas U 3epKaJibHasi cuMMeTpuH. IlocTtpoenune
CUMMETPUUYHBIX QUTYP.

Harnsannele npencraBieHus 0 IpOCTPAaHCTBEHHBIX (PUrypax:
napajuiesienunei, Kyo, npusma, mupaMmujia, KOHyC, IUJIUHID, Wap U cdepa.
N306paxkenne npocTpaHCTBEHHBIX Guryp. Ilpumepsl pa3BEPTOK MHOTOTPAaHHUKOB,
IMHIpa ¥ KoHyca. Co3gaHue Mojieniel MpoCTpaHCTBEeHHBIX (uryp (n3dymaru,
IIPOBOJIOKH, IUIACTWJIMHA U APYTUX MAaTEPUATIOB).

[Tonsitue 00BEMa, eNUHUILI H3MEepeHHs 00bEMa. OOBEM TPIMOYTOITBLHOTO
napasuienenurnesna, Kyoa.

IIpeomemmuvie pe3ynomanmul

[IpenmeTHbIE PE3yNIBTATHl OCBOCHHS IPOTPAMMBI YU€OHOTO Kypca K KOHILY
oOydeHus B 5 Kiacce:

Yucna u eviuucnenus

[TonumaTh ¥ IPAaBWIBHO YHIOTPEOISATh TEPMUHBI, CBS3aHHBIE C HATYypaJIbHBIMU
YHCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH JAPOOSIMHU.

CpaBHUBaATh U YNOPSA0UYMBATH HATYpalbHbIEC YUCIA, CDABHUBATH B
NPOCTEHIINX Cy4dasiX OOBIKHOBEHHBIE APOOH, NECATUYHBIE IPOOH.

COOTHOCUTH TOUKY Ha KOOPAMHATHOM (YHCIOBOW) MPSMOU C
COOTBETCTBYIOIIIUM €1 YUCIIOM U M300pakaTh HaTypaJibHbIE YKCIIa TOUKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MPSAMOIA.

Boimonuate  apumeTHdeckue  JIEHCTBUS  C  HATYpaJbHBIMU
YHCJIaMH, C OOBIKHOBEHHBIMU JPOOSMHU B MPOCTEUIIINUX CITydasiX.

BoINnonHATh NpOBEPKY, NPUKUAKY PE3YIIbTATa BhIUUCICHUN. OKPYTIATH
HaTypajbHbIC YHCIIA.

Pewenue mexcmogwix 3aoau

Pemath TekcToBBIE 32124 apu(METHIECKHM CIIOCOOOM U C TOMOIIBIO
OpPTraHHW30BaHHOTO KOHEYHOTO 1mepedopa BCceX BO3MOKHBIX BAPHAHTOB.

Pemrats 3anaum, coneprxanye 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYHHBI:
CKOPOCTb, BpEMsl, pacCTOSIHUE, 1IEHA, KOJIUYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKHUE 3aITUCH, CXEMBI, TAOIUIIBI, 0003HAYCHHSI TIPU
peleHnny 3aad.

[Tonp30BaThCs OCHOBHBIMHU €IMHULIAMU U3MEPEHUS: LIEHBI, MACCHI,
paccTosIHUsA, BPEMEHU, CKOPOCTH, BBIPAXKaTh OJHU €IUHULbI BEIMYNHBI YEPE3
IpyTHE.

W3BnekaTs, aHaIM3UpOBaTh, OICHWBATh HWH(POPMAIIHUIO,
MPEACTaBICHHYIO B TaOJIHIlE, HA CTOJIOYATON AMArpaMme, MHTEPIPETUPOBAThH
MPEICTABICHHBIC TAHHBIE, UCMOJIB30BATh JaHHBIE TPU PELICHUU 3a/1a4.

Haenaonas ceomempus

[Tonp30BaThCs reOMETPUUECKUMU MMOHATUSAMHA: TOUKA, IIPsAMasi, OTPE30K, Iy,



YI0JI, MHOTOYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBOaUTH MPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOITUX (GOPMY
M3YUYEHHBIX TEOMETPUUECKUX (UTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMHU: BEpIIMHA CTOPOHA,
C MHOTOYTOJIbHUKaMU: yroJj, BEpIINHA, CTOPOHA, JUArOHAJb, C OKPYKHOCTBIO:
paguyc, 1TuameTp, UEHTP.

N3o00paxath u3ydeHHbIe reoMeTpuyeckre GUrypbl Ha HETMHOBAHHOM U
KJIETYATON Oymare ¢ MOMOIIBIO IUPKYJIS U TUHEUKH.

Haxonute  mimHbI OTPE3KOB  HEMOCPEICTBEHHBIM M3MEpPEHUEM

C MOMOIIBIO JIUHEWKH, CTPOUTH OTPE3KHU 3aJJaHHOU JJIMHBI; CTPOUTH
OKPYKHOCTb 3aJIaHHOTO pajJinyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIBHUKA, KBaJpaTa sl UX
MOCTPOEHUS, BBIYUCICHUS TIONIA U IEPUMETPA.

Boeruncnsats nepumeTp ¥ mionaas KBajapaTa, NpsMoyrojibHuKa, Guryp,
COCTaBJICHHBIX U3 MPSMOYTOJLHUKOB, B TOM YHCIIe PUTYp, U300pakKEHHBIX HA
KJIeT4aToi Oymare.

[Tonp30BaThCs OCHOBHBIMU METPUUYECKUMU €TUHUIIAMHU U3MEPEHUS JJTUHBI,
IJIOIIAH; BBIPAXKATh OJHU €IMHUIIBI BEJIMYUHBI YEPE3 APYTHE.

Pacno3naBath napamuienenumne, Kyo, HCIIOJIb30BaTh TEPMHUHOJIOTHIO:
BEpIIIMHA, peOPO rpaHb, U3MEPEHUS, HAXOAUTh U3MEPCHHUS TIapajuieienurne/a,
KyoOa.

Boeruucnsats 00bEM Kyba, mapasuienenumnesa no 3aaHHbIM U3MEPEHUSIM,
MOJIb30BAThCS €AMHUIIAMHU U3MEpEHUs: 00bEMa.

Pemate HecliokHbIE 3aJauyd Ha MU3MEPEHHE TIE€OMETPUYECKHX BEJIUMYUH
B [IPAKTHYECKUX CUTyalUAX.

[IpenmeTHBIC PE3yNIBTATHl OCBOCHHS IPOTPAMMBI YI€OHOTO Kypca K KOHITY
oOydeHus B 6 Kiacce:

Yucna u eviuucnenus

3HaTh ¥ TOHUMATh TEPMUHBI, CBI3aHHBIE C PA3JIUYHBIMHU BUIAMH YHCEII U
croco0amMu uX 3aliCH, MEPEXOIUTh (E€CIH 3TO BO3MOXKHO) OT OJHON (HhOPMBI
3aIliCH YUCIa K APYTOu.

CpaBHUBAThH U YIOPSAOUMBATH LIETBIC YHCIIA, OOBIKHOBEHHBIC U JIECATUIHBIC
IpoOu, CpaBHUBATH YHUCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrImoniHATh, codeTast yCTHbIE i MUChbMEHHBIC TPUEMBI, apu(METUUECKHE
JICHUCTBUS C HATYpPaJIbHBIMH H IIEIBIMHU YHUCIaMU, OOBIKHOBEHHBIMU U
JECATUIHBIMU JPOOSMHU, TTOTOKUTEIHHBIMHA M OTPUIIATETbHBIMU YHCIIAMHU.

BoluncnsaTh 3HaYEHUS YUCIOBBIX BBIPAKEHUH, BBITIOIHATH NPUKUAKY U
OIICHKY pe3yJbTaTa BBIYMCIICHUH, BBIOJHATH MPEOOpPAa3OBAHMS UYUCIOBBIX
BBIPKEHU Ha OCHOBE CBOMCTB apU(PMETHIECKUX ICHCTBHM.

COOTHOCUTH TOYKY Ha KOOPJAMHATHON MPSIMOM C COOTBETCTBYIOIINM €i
YHCIIOM U U300pa)kaTh YMCJIa TOYKAMU Ha KOOPJIWHATHOM MPSIMOUN, HAXOUTh
MO/JTyJIb YUCJIA.

COOTHOCHUTB TOYKH B NMPSAMOYTOJIBHON CUCTEME KOOPJAUHAT C KOOPAUHATAMU
3TON TOYKH.

OKpyTJISITh LEJbIe YKhClia U IECSITUUHBIC IPOOU, HAXOAUTh NMPUOIMKEHUS



YHUCEN.

UucnoBbie 1 OYKBEHHBIE BHIPAKEHUS

[Tonumats u ynotTpeOasiTh TEPMUHBI, CBSI3aHHBIE C 3aMKMCHIO CTETICHU YHCIIA,
XOJIUTh KBAJIpaT U KyO YMCia, BEIYUCISITH 3HAUCHUS] YUCIOBBIX BHIPAKEHUM,
coAepKalluX CTEICHHU.

[Tonp30BaThCs NpU3HAKAMU JEIUMOCTH, PAaCKIAJAbIBaTh HATypaJbHBIC
YHUCJia Ha TPOCThIE MHOXKHUTEIIH.

[Tonwk3oBaThCcss MacITabOM, COCTABIISITH TPOTIOPLIUUA U OTHOIIEHUS.

Ucnonw3oBaTh OyKBBI Jj1s1 0003HAYEHUS YHCEIT IIPU 3aITUCH MATEMAaTUYECKUX
BBIPXKCHUH, COCTaBISATh OYKBEHHBIE BhIpaXKEHUSI U (hOPMYJIbI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPAKEHUN, OCYIIECTBIISISI HEOOXOIUMbIE TOJICTAHOBKHU U
npeoOpa3zoBaHusl.

Haxonuth HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TekCTOBBIX 3a1a4

Pemrate MHOTO 11arOBBIE TEKCTOBBIE 3a/1a49 ApUPMETHUYECKUM CITIOCOOOM.

PemaTe 3a1auu, CBsI3aHHBIE C OTHOLLIEHUEM, TPOTIOPIIMOHATIBHOCTHIO
BEJIMYMH, MIPOIICHTAMU, PEIIaTh TPU OCHOBHBIE 33/1aud HA IPOOU M MPOIICHTHI.

Pemate 3agauu, cogepxaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYNHBI:
CKOpPOCTb, BpEMSI, PACCTOSIHUE, 1I€HA, KOJTUYECTBO, CTOMMOCTb,
IPOU3BOUTEIBLHOCTD, BpeMsi, 00bEMa pabOThI, UCTIONB3YS apu(DMETHUECKHE
NENCTBHS, OLICHKY, TPUKUJIKY, MOJIb30BATHCS €AUHULIAMH U3MEPECHUS
COOTBETCTBYIOILIUX BEJIMYMH.

CoctaBisaTh OYKBEHHBIE BBIPAXKEHUS 110 YCIOBUIO 3a1a4H.

W3BnekaTbuHpOpMaIINIO, TPEICTABICHHYIOBTAOIUIIAX, HATHHEHHOM, CTOI049aTO
NUIMKPYTOBOMIMArpaMMaXx, IHTEPIPETUPOBATHIIPEACTABIEHHBIEJAHHBIE, UCIIOIB30
BaTh/IaHHBICTIPUPEIICHUN3a/1ay.

[IpencraBnars HHGOPMAIIUIO C TTOMOIIBIO TAOIHUII, TUHEHHON 1 CTOIOUATOMN
Iarpamm.

Haenaounas ceomempus

[TpuBOAUTH IPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX (HOpMY
M3YYEHHBIX TEOMETPUIECKUX IUIOCKUX U TMPOCTPAHCTBEHHBIX (DUTYDP, TPUMEPHI
pPaBHBIX U CHMMETPUYHBIX QUTYP.

N3006paxkath ¢ MOMOIIBIO IIUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA
HEJIMHOBAHHOMW U KJIETYaTOW Oymare u3y4eHHbIE TUIOCKHE TeOMETPUUECKIE
burypsl 1 KoHDUTYypaluu, CHMMETPUIHBIE (PUTYPHI.

[Tonbp30BaTHCS TEOMETPUIECKUMU TTOHATUSIME: PABEHCTBO (PUTYDP, CHMMETPHS,
HCMOJIB30BATh TEPMHUHOJIOTHIO, CBI3aHHYIO C CAMMETPHUEN: OCh CHMMETPHUH, LIEHTP
CUMMETPUHU.

HaxonuTe BeIWYMHBI yTIIOB U3MEPEHUEM C MIOMOILBIO TPAHCTIOPTUPA, CTPOUTH
YIJIBI 33JaHHOM BEJIMYMHBI, IOJIB30BATHCS MIPU PEIICHUH 3a7a4 IPaJayCHOU MEepOu
YIJIOB, PaCIiO3HABATh HA YEPTEKAX OCTPBINA, IPAMON, pa3BEPHYTHIM U TYIION YIJIBL.

Boluncnsats AMHy JJOMaHOM, IEPUMETP MHOTOYTOJIbHHUKA, MOJIb30BAThCS
€MHULIAaMHU U3MEPEHHUS JJIMHBI, BbIPAXKATh OJHU €UHULIBI U3MEPEHUS JJTUHBI
4yepes3 apyrue.

Haxonuts, nCrionp3ys 4epTEXHBIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKAY JIBYMS



TOYKaMH, OT TOYKHU 10 IPSIMOH, JUIMHY ITyTH HAa KBAaJPAaTHOM CETKE.
Boruucnars miomanb Gpuryp, COCTaBI€HHBIX U3 MPSAMOYTOJIbHUKOB,

UCIIOJIb30BaTh pa3oMeHe

Ha TIIPAMOYI'OJIbHHUKH,

Ha  paBHbIE  (Urypsl,

A0CTPanBAHHUC N0 NPAMOYIOJIbHHKA, ITOJIb30BATHCA OCHOBHBIMHU CIMHUIIAMHU
HU3MCPCHUA IIIOMIAAN, BbIPpAKAaTb OJAHU CAVMHHIBI U3SMCPCHUS IIIIOIIAAN YCPE3

IpyTue.

PacniozHaBaTh Ha MOJIENSAX U U300pAXKEHUSIX MUPAMUY, KOHYC, IIMIMH]IP,
HCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpo, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N306paxkath Ha KileTyaTol Oymare npsMOYTOJIbHBIN Mapaieaenumne].

Boruucnsars 00bEM IpsIMOYTOJIBHOTO Napajijenenurnena, Kyoa, mojlb30BaThCs
OCHOBHBIMU €MHUIIAMU U3MEpPEHUs 00bEMa;

Pemate HecoXHBIE

3ajadyd Ha HaXO0XICHHUC
BCJIMYUH B ITPAKTUYICCKUX CUTYyaAlIUAX.

rCOMCTPUYICCKUX

TemaTnyeckoe mIaHupoOBaHUE

5 knacc
N HanmenoBanue pa3nenos u tem Konnuectso OnekTpoHHbIe (IU(POBbIE)
n/n 9acoB, o0pasoBareNbHbIE PECYpPChI
OTBOIUMBIX
Ha
OCBOCHHE
Ka)XJI0T0
paznena u
TEMBI
1 2 3 4
IToBTOpEHue 4 u.
1 ApupmMeTHIeCKre ICHCTBHS: 1 https://resh.edu.ru/subject/lesson
CIIO’KEHUE M BBIYUTAHHUE. 14540/
2. ApudmMeTHIeCKrE ICHCTBHS: 1 https://resh.edu.ru/subject/lesson
YMHOKEHHUE U JeJICHHE. 14582/
3. [IpaBuia 0 MOPSIIKE BBITOJHCHHUS 1 https://resh.edu.ru/subject/lesson
JIeHCTBUH. 13926/
4. [Tnomaam 1 0ObEMBI. 1 https://resh.edu.ru/subject/lesson

/556/
https://resh.edu.ru/subject/lesson
/565/

Paznen «HaTypaJ'ILHLIC qucjia. I[eﬁCTBHH C HATYPpaJIbHBIMU YU CJIAMU» 43 4,

5. | Hecarnynas cucreMa CUUCICHUS. 1
Py HaTypanpHBIX yncen

6. | YpOK pakTUKyM IIO TEME: 1
«/lecsTuHas cUCTEMa CYUCIICHUS.
Psn HaTypanpHBIX Yncen»

7. | Harypanpnsiit psi. Yucno 0 1

8. | Pemenue 3anau no teme: 1
«Hatypanbnslit paa. Yucao 0»

9. | HarypanbpHble uncna Ha 1
KOOPAMHATHOU NPSMOU

10. | Pemenue 3amayd mo teme: 1



https://resh.edu.ru/subject/lesson/556/
https://resh.edu.ru/subject/lesson/556/

«HarypanbHble uncia Ha
KOOPJAMHATHOU IIPSAMOMN»

11.

CpaBHeHME, OKPYTJIEHUE HATYPATbHBIX
qHce

12.

Pemenue 3agau o reme: «CpaBHeHue,
OKPYIJICHHE HATYPAIbHBIX YUCEID»

13.

YPOK IpakTUKyM IO TEME:
«CpaBHeHUE, OKPYTIIICHUE
HaTypaJIbHbIX YHCEI»

14.

[ToBTOpenue no teme: «CpaBHEeHUE,
OKpYTJIEHUE HATYpaJIbHBIX YHUCEID)

15.

CnoskeHue U BeIUUTaHHUE HaTypaJbHBIX
YHUCCJI

16.

Pemenne 3amad mo Teme: «CroxeHue
1 BBIYMTAHUC HATYPAJIBHBIX YUCCID»

17.

YMHOXEHUE U JeJICHHE HATYPAIbHbBIX
qHCell

18.

Pemmenue 3amay mo reme:
«YMHOXEHHE U JCIICHUE HATYPAITbHBIX
qucen

19.

YPOK npakTUKyM IO TEME:
«YMHOKEHHE U JICTICHUE HaTypalbHBIX
qHCeI»

20.

Apubmernueckue TeUCTBUS C
HATYpaJIbHBIMH YUCIIAMU

21.

CBolicTBa HYJIA MPH CIOKEHUU U
YMHO>KE€HUH, CBONCTBA €AMHULIBI IPU
YMHOKEHUH

22.

Pemenue 3agay nmo reme: «CBoOMCTBA
HYJIS TIPU CJIOKCHUHM M YMHOKEHUH,
CBOMCTBA €IMHUIIBI TIPH YMHOXKEHU

23.

HepeMeCTI/ITCJ'IBHOC " COUCTATCIIBHOC
CBOMCTBA CJIOKCHHUS U YMHOXCHH.

24,

PacnpenenurenbHoe CBOMCTBO
YMHOKCHUS

25.

HepCMCCTI/ITCJ'ILHOC U COUYCTAaTCIbHOC
CBOMCTBA CIIOKEHUS U YMHOKCHHA,
PacpeaciInuTCIIbHOC CBOMCTBO
YMHOKCHH L

26.

[[eJ'II/ITeJ'II/I H KpaTHBIC Y1 CJIA,
PAa3JI0KCHUC YN CJIa HA MHOKXHUTCIIN

217.

Pemienue 3amad mo teme: ((J_ICJII/ITGJ'II/I 151
KpaTHBIC YHCJIa, pa3JIOKCHUEC YHCJIa H
MHOXHTCIIN).

28.

ypOK IPAKTUKYM I10 TCME!: ((]_ICJ'II/ITGJ'II/I
" KPATHBIC YU CJId, PA3JIOKCHUC YUCTIA
Ha MHOXUTCIIND.

29.

JleneHue ¢ 0CTaTKOM

30.

HpOCTLIe 1 COCTAaBHBIC YHUCJIa

31.

Pemenue 3ama4d mo teme: ((HpOCTBIe )51
COCTAaBHBIC YHUCJIa»




32. | Ilpuznaku nenumoctu Ha 10, Ha 5 u Ha 1
2.

33. | Pewenue 3anau no teme: «IlpuszHaku 1
nenuMoctd Ha 10, Ha 5 u Ha 2».

34. | [lpusnaku nenumoctu Ha 9 U Ha 3 1

35. | Pemenue 3anau o teme: «IIpuszHaku 1
JCTMMOCTH Ha 9 1 Ha 3».

36. | Crenens ¢ HAaTypaJIbHBIM IIOKA3aTENEM. 1

37. | HucnoBble BbIpayKEHUS; HOPATOK 1
JEUCTBUI

38. | Pemenue 3agau o teme: «HUucnosbie 1
BBIPAXKEHUS; TOPSAOK JICHCTBUI

39. | Ypok mpaktukym 1o Teme: «Hucnosbie 1
BBIPAXKEHUS; TOPSAOK NEHCTBUII»

40. | Pemennie TEKCTOBBIX 3a7a4 HA BCE 1
apudmeTnyeckue AelCTBUS

41. | Pemrenne TeKCTOBBIX 3aJ1a4 Ha 1
BCTPEYHOE JIBUKEHUE

42. | Perrenne TEKCTOBBIX 3a1a4 Ha 1
JBIKEHUE B TIPOTHUBOTIONOKHOM
HaIpaBJICHUU.

43. | Perrenne TEKCTOBBIX 3aa4 Ha 1
JIBUKEHHE B OJJHOM HalpaBJICHUHN

44, | Pemrenne TEKCTOBBIX 3a/1a4 Ha 1
MTOKYTIKH

45. | Ypox npakTukyM 1o teme: «Pemienue 1
3a/1au»

46. | IToBTOpenue no teme: «HaTypanpHbie 1
Yyclia U HYJb)

47. | KontponbHas paboTa 1o teme 1
"Harypanbhbie yncia u HyJb"

Paznen «Harnsanas reomerpus. Jluaum Ha miockocty» 12 4.

48. 1

49. 1

50. 1

51. 1

52. 1

53. 1

54, 1

55. 1

56. 1

57. 1

58. 1

59. 1

Paznien «O0bIKHOBEHHBIE IpoOH» 48 U.

60.

61.

62.

63.




64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

Paznen «Harnannas reomerpusi. MHoroyrossauku» 10 .

108.




109.

110.

111.

112.

113.

114.

115.

116.

117.

Paznen «Jlecarnansie qpoom» 38 .

118.

119.

120.

121.

122.

123.

124,

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144,

145.

146.

147.

148.

149.

150.

151.

152.

153.




154.

155.
Paznen «Harnsanas reomerpus. Tena u purypsl B mpocTpaHcTse» 9 u.
156.
157.
158.
159.
160.
161.
162.
163.
164.
Paznen «IloBTOopenue u 06001eHUE) 6 U.
165.
166.
167.
168.
169.
170.
Bcero: 170u.
6 knacc
N HanmenoBanue pa3nenos u teM KonugecTtBo OnekTpoHHbIe (IU(POBbHIE)
n/n 4acoB, o0OpazoBaTesbHbIC PECYPChI
OTBOJUMBIX
Ha OCBOEHUE
K00
paszznena u
TEMBI
1 2 3 4
Paznen «Hatypansubie uncna» 30 4.
1. | Apudmernueckue NeHCTBUS C 1 https://m.edsoo.ru/f2a208ec
MHOTO3HAaYHBIMU YHCIIAMHU.
2. | Apudmerndeckue NEHCTBUS C 1 https://m.edsoo.ru/f2a20aea
HATypaJIbHBIMU YHCIIaAMH.
3. | Apudmerndeckue NEHCTBUS C 1 https://m.edsoo.ru/f2a2140e
MHOTO3HAaYHBIMU U HATYpPAIbHBIMU
YHCIIAMHU.
4. | YucnoBsle BBIpAXKECHUS 1
5. | Pemenne 3amau mo teme: «Yucioswie 1 https://m.edsoo.ru/f2a20c48
BBIPKEHUS»
6. | Ypok npakTukyMm no teme: «Hucrnossie 1
BBIPKEHUS»
7. | Tlopsimok neiictBuid, 6e3 ckoOOK 1 https://m.edsoo.ru/f2a20d6a
8. | IIpumepsl Ha NOPAIOK AEHCTBUI CO 1
cKoOKaMu
9. | Pemenue npuMepoB Ha TOPSIIOK 1

JIeNCTBUI CO CKOOKaMu




10. | Pemenue npumepoB Ha NOPSAAOK 1
JIENCTBHI, UCITOJIb30BaHHUE CKOOOK
11. | OkpyrieHne HaTypaJIbHBIX YUCEI 1 https://m.edsoo.ru/f2a21274
12. | Pemenue 3a1a4 no Teme: 1
«OKpyTJICHUE HATYyPaIbHBIX YHCEI»
13. | Ypok npakTHUKyM MO TeME: 1
«OKpyTJIEHUE HATYyPAIbHBIX YHCEI»
14. | Konmponsnas paboma Nelno meme: 1 https://m.edsoo.ru/f2a242a8
«HamypanvHnuvle yucnay
15. | AHanu3 KOHTPOJIBHOM pabOTHI. 1 https://m.edsoo.ru/f2a22a3e
Jlenutenu U KpaTHbIE YHCIIA.
16. | Pemenue 3amau o Teme: «Jlenmurenu u 1 https://m.edsoo.ru/f2a22b9c
KpaTHBIC YMCIIA.)»
17. | Ilpu3Haku 1eTUMOCTH Ha 2, Ha 3, Ha 5, 1
Ha 9, Ha 10.
18. | Pemenue 3a1a4y Ha IPU3HAKU 1
JETUMOCTH
19. | HanbGonpmmii oOmumii AEIUTEND 1 https://m.edsoo.ru/f2a2340c
20. | Pemenne 3agau o treMe: 1
«HanbompIuit 00Imui JEIUTEIL)
21. | HaummeHnbiee o0riee KpaTHOE. 1
22. | Pemrenne 3amayu 1o teme: 1
«HammeHnpiee o01iee KpaTHOE
23. | JlenMMOCTh CyMMBI B TTPOU3BEICHUS 1 https://m.edsoo.ru/f2a22d2c
24. | Pemrenue 3a1a4 mmo teme: «JlenuMoctpb 1 https://m.edsoo.ru/f2a23254
CYMMBI U TIPOU3BEICHHSI»
25. | JleneHue ¢ OCTaTKOM 1 https://m.edsoo.ru/f2a24104
26. | Penrenue 3a1a4 Ha IBUKCHHUE. 1 https://m.edsoo.ru/f2a2226e
27. | PenieHue TeKCTOBBIX 3ajad, 1 https://m.edsoo.ru/f2a22412
COJIepKAIUX 3aBUCUMOCTH,
CBSI3BIBAIOIINEC BEIIMYHHBI:
MIPOU3BOIUTEIILHOCTh, BpeMsi, 00BEM
paboTHI.
28. | Penienue TEKCTOBBIX 3ajad, 1 https://m.edsoo.ru/f2a226e2
CoJIepKAIIUX 3aBHCUMOCTH,
CBSI3BIBAIOIIME  BEIIMYMHBL:  [ICHA,
KOJIMYECTBO, CTOMMOCTb.
29. | Penrenue 3a1a4 ¢ NpakTUYECKUM 1 https://m.edsoo.ru/f2a228a4
COJICpKAHUEM
30. | Koumponvnasa paboma Ne2 no meme: 1

«ﬂeJZMMOCMb HamypaibHblX 4uceiy

Paznen «Harnsnnas reomerpust. [Ipsamelie Ha mockoctn» 7 4.

31. | AHanu3 KOHTPOJBHOMN pabOTHI. 1 https://m.edsoo.ru/f2a24442
[TepnieHMKYISIpHBIE TIPSIMBIE.
32. | [apannenbHbie PSIMBIC 1 https://m.edsoo.ru/f2a24596
33. | Paccrosinue Mex Iy IBYMSI TOUKAMH. 1 https://m.edsoo.ru/f2a24776
34. | PaccTosiHHE OT TOYKH JIO MTPSIMOM. 1 https://m.edsoo.ru/f2a24eb0
35. | JIiMHa IyTH Ha KBAJIPAaTHOM CETKe. 1
36. | Ilpumeps! MPSIMBIX B TPOCTPAHCTBE 1
37. | CamocrosTenbHas paboTa 1Mo TeMe: 1




‘ «IIpsiMbI€ HA TJIOCKOCTU

Paznen «Ipo6u» 38 u.

38.

OObikHOBEHHAs 1poOb. OCHOBHOE
CBOMCTBO Jpo0Ou

1

https://m.edsoo.ru/f2a261fc

39.

Pemenne 3amad o teme: «OcHOBHOE
CBOMCTBO poOn»

1

https://m.edsoo.ru/f2a26670

40.

Coxparmienne apooeii

https://m.edsoo.ru/f2a26936

41.

Pemenne 3amad mo teme:
«CoxkpameHue qpooei»

https://m.edsoo.ru/f2a26ab2

42.

[IpuBenenue npooeii k oomeMy
3HAMEHATEJIIO.

43.

Pemenue 3amad mo reme:
«IIpuBenenue npobeii k oOIIEMY
3HAMEHATEIIION.

44,

[ToBTOpenue no Teme: «IIpuBeneHue
npo0eit K 001eMy 3HaMEHATEIIO. ».

45.

CpaBHEHME U YIOPSAOYNBAHNE
npobeit

https://m.edsoo.ru/f2a2721e

46.

Pemenue 3anau no reme: «CpaBHeHUe
U yIOpsi,IOYUBaHKE ApoOei»

https://m.edsoo.ru/f2a2749e

47.

[IpakTrueckuii ypox 1o Teme:
«CpaBHEHHE U YIOPAI0YMBAHUE
TpoOei

https://m.edsoo.ru/f2a275ac

48.

CrnoxxeHue U BeIYMTaHHUE Ipolel ¢
pa3HBIMH 3HAMEHATEISIMU

https://m.edsoo.ru/f2al7cc4

49,

Pemmenue 3agay nmo reme: «CinoxxeHue
Y BBIYUTAHUE JAPOOCH C pasHBIMU
3HAMEHATEIIMUD.

https://m.edsoo.ru/f2al7e54

50.

VYMHOXEHHUE U JIeJICHUE
0OBIKHOBEHHBIX JAPOOCIi.

https://m.edsoo.ru/f2a184e4

o1.

Pemrenne 3amay o reme:
«YMHOXEHHE U IEJICHUE
OOBIKHOBEHHBIX JPOOCH».

https://m.edsoo.ru/f2a18a20

52.

Konmponvnas paboma Ne3 no meme:
«O0vbIKHOBEHHbIE OPOOUY

53.

AHanu3 KOHTPOJIbHOM pabOThI
Jecstuunbie poOH U MeTpUYECcKas
CUCTEeMa Mep.

https://m.edsoo.ru/f2a2638c

54,

Pemenue 3agau no teMe:
«[[CC)ITI/I‘IHLIG ,Z[pO6I/I U MCTPHUYCCKasd
CUCTCMaA MCP.»

55.

Apudmernueckue AEHUCTBUS C
0OBIKHOBEHHBIMHU APOOSIMU

https://m.edsoo.ru/f2a276c4

56.

Apudpmernueckue neicTBus ¢
JECATUYHBIMH JpoOsSIMU

https://m.edsoo.ru/f2a277dc

S7.

Apudmernueckue IeHCTBHS C
OOBIKHOBEHHBIMH U JIECATUYHBIMH
IpoOsMu

https://m.edsoo.ru/f2a27d40

58.

Pemenre npumepoB Ha Bce ACHCTBHSA C
OOBIKHOBEHHBIMH U JIECATUYHBIMH
IpoOsMu

https://m.edsoo.ru/f2a27ec6




59. | I[Ipumepsl Ha Bce ACHCTBUS C https://m.edsoo.ru/f2a27¢00
OOBIKHOBEHHBIMH H JICCATUUHBIMU
IpoOsIMU
60. | CamocrosiTenbHas paboTa 1
«Apudmernaeckue 1EHCTBUS C
OOBIKHOBEHHBIMH H JCCATUIHBIMU
TPOOSIMI)
61. | OtHoIICHUE 1 https://m.edsoo.ru/f2a282c2
62. | Jlenenue B JaHHOM OTHOIICHUH 1 https://m.edsoo.ru/f2a28448
63. | Pemenne 3amau o teme: «/lenenue B 1
JTAHHOM OTHOIIICHUI
64. | Macmitab 1 https://m.edsoo.ru/f2a28a7e
65. | [Ipomoprwms 1 https://m.edsoo.ru/f2a28c22
66. | [Ipumenenue mpomopuuii mpu 1
peIIeHUH 3a/1a4.
67. | [lonsiTue mporieHTa 1 https://m.edsoo.ru/f2a28d76
68. | Pemenue 3amau o teme: «IlonsATHE 1 https://m.edsoo.ru/f2a28efc
MTPOIICHTA
69. | Pemrenue 3a1a4 Ha BEIYNCIIEHUE 1 https://m.edsoo.ru/f2a29064
MIPOIICHTA OT BEJIUMYHMHBI
70. | Pemrenue 3a1a4 Ha BEIYKCIIEHUE 1 https://m.edsoo.ru/f2a291e0
BEJIMYUHBI 110 €€ MPOIICHTY
71. | Beruncnenue npoueHTa OT BEIUYHHbI 1
Y BEJIMYHHBI 110 €€ MPOIICHTY
72. | Pemenue coneprkamiux apoou 1 https://m.edsoo.ru/f2a28d76
73. | Perrenue comepsKaliux mpoOIeHThI 1 https://m.edsoo.ru/f2a28efc
74. | Koumponvnas paboma No4 no meme: 1 https://m.edsoo.ru/f2a29d34
«/[pobuy
75. | Ilpaktuyeckas paboTa 1o TeMe: 1 https://m.edsoo.ru/f2a29bea
«OTHOIICHHUE JUTMHBI OKPYKHOCTH K €€
THAMETPY»
Paznen «Harnsanas reomerpusi. CummeTrpus» S4.
76. | OceBas cummerpus. LleHTpanbHas 1 https://m.edsoo.ru/f2a2509a
CUMMETPHS.
77. | Pemenue 3amay mo teme: «OceBast 1 https://m.edsoo.ru/f2a25428
cummeTtpus. LlenTpanbHas
CUMMETPHSL. »
78. | IlocTpoenue CHMMETPUYHBIX (UTYD 1
79. | Ilpaktuueckas pabora «OceBast 1 https://m.edsoo.ru/f2a2598c
CUMMETPHSI.
80. | CuMMeTpus B IPOCTPAHCTBE 1 https://m.edsoo.ru/f2a25ae0
Paznen «Bripaxkenus ¢ OykBamm» 64.
81. | [IpumeHneHue OYKB JUIs 3alTUCH 1 https://m.edsoo.ru/f2a2b274
MaTeMaTUYECKUX BBIPAKCHUN U
MIPEJI0KEHUN.
82. | bykBeHHbBIE BBIPOKEHHS U YHCIIOBBIC 1 https://m.edsoo.ru/f2a2b972
10JICTAHOBKH.
83. | Pemenue 3amau mo teme: «bykBeHHBIE 1 https://m.edsoo.ru/f2a2bada

BbIPpAKCHHUA U YHUCJIIOBBIC
IOACTAaHOBKHU)




84. | bykBeHHbBIC paBEHCTBA, HAXOXKICHUE 1 https://m.edsoo.ru/f2a2bbe8
HEU3BECTHOTO KOMIIOHEHTA.
85. | ®opmyisl 1 https://m.edsoo.ru/f2a2bd14
86. | Koumponavnas paboma Ne5 no meme: 1
«byKeennvie 8bipaxcenus»
Paznen «Harnsnnas reomerpusi. @urypsbl Ha IIIOCKOCTH 144.
87. | AHanu3 KOHTPOJIBHOMN pabOTHI 1 https://m.edsoo.ru/f2a2al9e
YeThIpEXyroJIbHUK, TPUMEPHI
YETBIPEXYTOJIBHUKOB.
88. | Pemenue 3a1a4 mmo teme: 1
«YeThIpEXYroNbHUK, IPUMEPBI
YETBIPEXYTOJIBHUKOB. »
89. | [IpsMoOyroabHUK, KBaIpaT: CBOMCTBA 1 https://m.edsoo.ru/f2a2a2f2
CTOPOH, YIJIOB, JUArOHAJICH.
90. | Pemenue 3a1a4 mmo teme: 1
«[IpsMOYTOJILHUK, KBaJIpaT: CBOMCTBA
CTOPOH, YIJIOB, JUArOHAJICI. »
91. | Usmepenue yriaoB. Bupt 1 https://m.edsoo.ru/f2a2a75c
TPEYTOJIHLHUKOB.
92. | Pemrenue 3amay mo teme: «M3mepenne 1 https://m.edsoo.ru/f2a2ab94
yriI0B. Buibl TpeyrojibHUKOB»
93. | [lepumeTp MHOTOYTOJIbHHKA 1 https://m.edsoo.ru/f2a29eb0
94. | Pemenue 3anau no teme: «Ilepumerp 1
MHOTOYT'OJIbHUKa»
95. | Inomans Guryps 1 https://lesson.edu.ru/lesson/16b
96. | Pemenne 3aga4u mo teme: «Ilnomans 1 099ea-7003-40a5-810e-
burypsm» 1f1abb323140
97. | ®opmyIIbl TIEpUMETpPa | TUIOMIAN 1 https://lesson.edu.ru/lesson/4cf
NPAMOYTOJIbHUKA. 5acce-e99d-43f5-be2d-
45802246ac26
98. | Pemienue 3a1a4 ¢ MpUMEHEHHEM 1 https://lesson.edu.ru/lesson/16b
(opmyIbl nepuMeTpa U MIIomaIu 099ea-7003-40a5-810e-
IPAMOYTOJIbHUKA. 1f1abb323140
99. | IIpubimx€nHOe N3MEepPEHHUE IIOMIAH 1 https://lesson.edu.ru/lesson/4cf
buryp. 5acce-e99d-43f5-be2d-
45802246ac26
100. | [IpakTuueckas padota «Ilaomass 1 https://m.edsoo.ru/f2a2ae8c
Kpyra»
Paznen «IlomoxuTenbHbIe U OTPULIATENIbHBIC YUcay 394.
101. | Iemnbie uncna 1 https://m.edsoo.ru/f2a2bf6c
102. | [TonoxuTtenpHbIE U OTPULIATEIBHBIE 1
qrcna
103. | KoopaunaTHast mpsimast. 1 https://m.edsoo.ru/f2a2c07a
104. | YucmoBble MHOKECTBA 1
105. | Pemenue 3anay no teme: «4ucioBbie 1
MHOKECTBa»
106. | [IpoTHBOMOIOKHEIE YUCIIA https://m.edsoo.ru/f2a2c886
107. | Moaynb yucna. 1 https://m.edsoo.ru/f2a2ca3e
108. | Moaynp yncia, reomeTpudecKas 1




VHTEPIPETALMS MOIYIISL.

109. | [lonoxuTenpHbIe U OTPULIATEIbHBIE
qHCIIa.
110. | Pewenue 3agau 1o teme:
«[To70XKHUTENBHBIC U OTPUIIATEIILHBIC
qrcya.»
111. | CpaBHEHHE MOJIOKUTEIBHBIX U https://m.edsoo.ru/f2a2ce30
OTPHIATEIIBHBIX YHCEIL
112. | Pemenne 3anau o teme: «CpaBHeHUE https://m.edsoo.ru/f2a2cf48
YHCEIL.»
113. | Ypok npakTUKyM MO TEME:
«CpaBHEHHE YHCEI.»
114. | [loBTopenue no teme: «CpaBHEHUE
YHCEIL.»
115. | O600maronUii ypokK 1Mo TeMe:
«CpaBHEHHE YHCEI.»»
116. | CnioxeHne panrOHaNBHBIX YHCEL. https://m.edsoo.ru/f2a2d830
117. | Pemenue 3amau o teme: «CrioxxeHue https://m.edsoo.ru/f2a2d984
palMOHAIBHBIX YHCEID).
118. | Crnosxenue urces ¢ pa3HbIMH 3HAKAMH https://m.edsoo.ru/f2a2dab0
119. | Beruntanue parroOHAILHBIX YHCEI. https://m.edsoo.ru/f2a2ddee
120. | Pemrenue 3amau o Teme: «Boeranranue https://m.edsoo.ru/f2a2defc
paMOHALHBIX YHCETD.
121. | Pemenue nmpuMepoB Ha CIIOKEHUE U https://m.edsoo.ru/f2a2e384
BBIYMTAHHUE PAIMOHAIBHBIX YUCEIL.
122. | Ypok MpakTUKyM TI0 TEMeE: https://m.edsoo.ru/f2a2e5f0
«CrnoxeHue U BEIYUTaHUE
paMOHATLHBIX YHCEI»
123. | O6oOIIamIuil YpokK M0 TEME: https://m.edsoo.ru/f2a2e762
«CnoxeHue U BBIYUTaHUE
paIMOHABEHBIX YK CEI.
124. | KonmponvHas pabomaNe6 no meme:
« Crooicenue u sbiuumanue
NOSOACUMENLHBIX U OMPUYATNETLHBIX
yuceny
125. | AHanu3 KOHTPOJIBHOHN pabOThI https://m.edsoo.ru/f2a2e5f0
YMHOXCHHE PAIMOHAIBHBIX YUCEIL.
126. | Pemenue 3amad o teme: https://m.edsoo.ru/f2a2e762
«YMHOXEHHE PAIMOHATBHBIX YUCEI.
127. | YpoK NpakTUKyM IO TEME:
«YMHOKEHHE PAIMOHATBHBIX YHCEID).
128. | IlepemecTuTenbHOE U cOUETATEIBHOE
CBOWCTBA YMHOYKEHHSI PalliOHAIBHBIX
yucen. Koapduunent.
129. | PactipenenurenbHOE CBOMCTBO
YMHOKCHHSI.
130. | JleneHnue paroHaIbHBIX YUCEIT. https://m.edsoo.ru/f2a2eb90
131. | Pemenue 3amau no teme: «Jlenenue https://m.edsoo.ru/f2a2ecf8
paIMOHAIBLHBIX YUCEII.
132. | Ypok npaktukym mo Teme: «/lenenue




PallOHAJIbHBIX YHUCCID).

133.

Koumponvnas paboma Ne7 no meme:
«Ymnoowcenue u oenenue
NOJOACUMENILHBIX U OMPUYATNENTLHBIX
yuceny

134.

AHanu3 KOHTPOJIbHOH pabOTHI.
O06o0mIarmuii ypox 1o Teme:
«YMHOXEHHE U JCIICHUE
MTOJIOKUTEIBLHBIX H OTPULIATEITBHBIX
YHCEI»

135.

Pemrenue TekCTOBBIX 3a1a4,
COEpKAIIUE 3aBUCUMOCTH MEXKTY
CKOPOCTBIO, BDEMEHEM U PACCTOSIHUEM.

https://m.edsoo.ru/f2a3035a

136.

Pemrenue TekCTOBBIX 3a/a4,
COEpKAIIUE 3aBUCUMOCTH MEXKTY
IEHOM, KOJTUIECTBOM, CTOUMOCTBIO.

https://m.edsoo.ru/f2a304c2

137.

Pemrenue TekCTOBBIX 3a/a4,

CoJIEp KaIIue 3aBUCUMOCTH,
CBSI3BIBAIOIINEC BEIIMINHEI:
MIPOU3BOIUTEIHLHOCTD, BpeMsl, 00bEM
paboTEHI.

https://m.edsoo.ru/f2a305e4

138.

Perrenye TekCTOBBIX 3a7a4 Ha
MPOUEHTHI, OTHOIIEHUS, TPOTIOPIIUH.

https://m.edsoo.ru/f2a30706

139.

Konmponvnas paboma Ne 8 no meme:
«Ilonoscumenvuvie u ompuyamenbHvlie
yuciay

Paznien «lIpeacras

JICHUC JAaHHBIX)»

64

140.

[IpsimoyromnpHas cucreMa KOOpAUHAT

1

htfps://m.edsoo.ru/f2a30ca6

141.

KoopauHaThl TOUKH Ha TUIOCKOCTH,
abciycca M opJiMHaTa.

1

https://m.edsoo.ru/f2a311d8

142.

Cronbyarbie U KpYroBble JUArpaMMBbl.

https://m.edsoo.ru/f2a3178c

143.

[Ipaktruueckas padota «IlocTpoeHue
JiarpamMmm»

144,

Pemenue 3aaa4, comepxammx JaHHBIC,
MpeACTaBICHHBIC B TAOIUIIAX.

145.

Pemrenue 3amau, copepkammx JaHHBIC,
MPEACTABICHHBIC HA TUarpaMmax.

Pazpnen «Harnsaanas reomerpusi. @Urypsl B mpoc

aHcTBey» 104.

146.

[IpssMoyropHBIN apasienenune],
KyO, pu3Ma, IupamMua, KOHyc,
WIHHJD, map u cdepa.

1

https://m.edsoo.ru/f2a319c6

147.

IIpuszma. Moaens 1 MpOEKIMOHHBII
yepTex npusMbl. 3o0pakeHue
IIPU3MBI Ha KJIeT4aToil Oymare.
IIpuMepsl pa3BEPTOK

https://m.edsoo.ru/f2a31afc

148.

Ipomescymounas ammecmayusi.
T'o0osas koumpoavHas paboma.

149.

N306paskeHue mpoCcTpaHCTBEHHBIX
duryp

https://m.edsoo.ru/f2a3206a

150.

YPOK NpakTUKyM I10 TEME:
«M306paskeHne NpoCTpaHCTBEHHBIX




buryp»

151.

IIpumepsl pa3BEpTOK
MHOT'OI'paHHUKOB, MUJIMHAPA 1 KOHYCa

152.

[Ipaktuyeckas pabdora «Co3nanue
MO/IeJIel POCTPAHCTBEHHBIX QUTYPY.

https://m.edsoo.ru/f2a3252e

153.

[MousiTne 00bEMA; CTUHUILIBI
n3MepeHust o0bEma.

https://m.edsoo.ru/f2a321c8

154.

OO0BEM IPAMOYTOIBHOTO
napajuienenunesna, kyoa, Gopmyisl
o0béma

https://m.edsoo.ru/f2a3234e

155.

OO6BEM IIPAMOYT0IBHOTO
napajuienenunena, kyoa, GopmyIbl
00bEMa

IToBTOpenue, 00001IeHNE, cucTeMaTu3aus 154.

156.

[ToBTOpenue no teme: «Pemenune
IIPUMEPOB Ha BCE JCUCTBUSA C
HATypaJIbHBIMU YHCITIaMU.»

1

https://m.edsoo.ru/f2a328f8

157.

IToBTOpeHue no teme: «JleMMocTsb
YHCEIL.»

https://m.edsoo.ru/f2a32a9c

158.

[ToBTOopenue mo Teme: «Bce aeiicTBust
¢ OOBIKHOBEHHBIMH JIPOOSMU.»

https://m.edsoo.ru/f2a32bd2

159.

[ToBTOpenue no teme: «Pemenne
3a/1a4 apu(PMETHIECKUM CTIOCOOOM.
CocraBrieHre OyKBEHHBIX BBIPAKEHUN
10 YCIIOBHUIO 3a/1a4M»

https://m.edsoo.ru/f2a33352

160.

[ToBTOopenue mo teme: « OCHOBHBIE
3a/1a4u Ha JPOOU»

https://m.edsoo.ru/f2a33596

161.

[ToBTOopenue no teme: «Pemenue
3a/1a4 Ha MPOLEHThI, OTHOIICHUS,
MIPOMOPLIMOHAIBHOCTH

https://m.edsoo.ru/f2a33780

162.

[ToBTOpenue no Teme: «Bce aeiicTBust
C ACCSITUIHBIMH JIPOOSIMU»

https://m.edsoo.ru/f2a338b6

163.

[ToBTOpEHUE MO TEMe:
«IIpeoOpa3oBaHue BEIpAKCHHM,
CoJIeprKalIuX Bce JeHCTBUS C
paIoHaIbHBIMU YHCIAMU»

https://m.edsoo.ru/f2a33ad?2

164.

[ToBTOpenue mo Teme: «JlelcTBus ¢
palrOHAIbHBIMH YHCIAMU»

https://m.edsoo.ru/f2a33bd6

165.

HOBTOpeHI/Ie 10 TEMC:
«HpﬂMOYFOJ’ILHaﬂ CHUCTEMA
KOOpAuHaT»

https://m.edsoo.ru/f2a3432e

166.

IToBTOpeHue no reme:
«IIpencraBieHue JaHHBIX B BUIEC
TaOIMIIBI U AUarpaMm»

https://m.edsoo.ru/f2a34478

167.

[ToBTopenue no teme: «Pemenue
3a7a4 C MPAKTUYECKUM COJICPIKAHUEM»

https://m.edsoo.ru/f2a3420c

168.

[ToBTOpenue . Penienne TeKCTOBBIX
3a7ad.

https://m.edsoo.ru/f2a3482e

169.

IToBTOpenue no teme: «O6o0IIEHNE U
KOHTPOJIb 32 Kypc 6 KJlacc»

https://m.edsoo.ru/f2a34950

170.

Oo6o06maromuit ypok 3a Kypc 6 Kiacc

https://m.edsoo.ru/f2a34d2e




‘ Bcero: | 170u. ‘

Pabouas nporpamma yueOHOro Kypca «Ajareopay B 7—9 kiaccax

Tosicnumenvnas 3anucka

Anrebpa SBISIETCS OJHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIIETO
oOpa3oBaHus: OHa 00eCTeunBaeT U3YyYEHUE APYTUX AUCIUIUIMH, KaK
€CTECTBEHHO-HAYYHOTO, TAK U TYMAHUTAPHOI'O IIUKJIOB, €€ OCBOCHUE
HEO0OXOAUMO Il IPOJIOJKEHUST 00pa30BaHUs U B TTOBCETHEBHOM JKU3HHU.
Pa3Butrie y oOydaromuxcsi Hay4dHBIX MPEACTaBICHUN O MPOUCXOXKICHUHN U
CYIIHOCTH aJire0pandeckux adCTpakiui, Criocode OTpaKeHUsi MaTeMaTUIeCKOM
HAyKOM SIBJICHUH U TIPOILIECCOB B MPUPOJIC U OOIIECTBE, POJIU MATEMATHUYECKOTO
MOJICIMPOBAHMS B HAYYHOM MTO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
dbopMuUPOBaHUIO HAYYHOT'O MUPOBO33PEHHS U KQUECTB MBIIIICHHUS,
HEOOXOAUMBIX JIJIs aJanTallid B COBpEMEHHOM ¢ poBoM ob1iecTe. MzyueHue
anreOpsl oOecreuynBaeT pa3BUTHE YMEHUS HAOII01aTh, CPABHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TPeOYeT KPUTUIHOCTH MBIILJICHUSI, CTIOCOOHOCTH
apryMEHTHPOBAHO O0OOCHOBBIBATH CBOM JICHCTBUSI ¥ BBIBOIbI, (POPMYITUPOBATH
yTBepxkAcHUsA. OCBOCHHUE Kypca anreOpbl 00ecriedynBaeT pa3BUTHE JIOTHUYECKOTO
MBIIUICHUS 00YYaIOIMMUXCS: OHU UCIIOJIB3YIOT JIeIYKTUBHBIE U WHIYKTHUBHBIE
paccyxaeHus, 00001eHre U KOHKPETU3aIlUI0, a0CTparupoBaHUe M aHAJIOTHIO.
OO6yuenue anreOpe mpeanoiaraeT 3HaYUTEIbHBIN 00BEM CaMOCTOSITEIIHHOM
NEATeIbHOCTH 00YyUYaroIIMXCs, TO3TOMY CAMOCTOSTEIIFHOE PEIlIeHHE 3a71a4
SIBJISIETCSI peau3ariueii 1esaTeIbHOCTHOTO MPUHITUIIA 00yUYeHHUS.

B ctpyktype mporpaMmmsl yaeOHOT0 Kypca «Anredpay s OCHOBHOTO
obmrero oOpa3oBaHUs OCHOBHOE MECTO 3aHHMMAIOT COJIEP)KATeIIbHO-
METOJIUYECKUE JINHUU:

«Ywucna u BEIYUCICHHUNY, «ANTeOpandecKue BRIPAKCHHSY, « Y paBHEHUS U
HEpPABEHCTBAY,

«DOyukuum». Kaxmas u3 3Tux coaepKareabHO-METOAMYECKUX JIMHUN
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUCHHS Kypca, B3aUMOJICHCTBYS C
JIPYTUMH €T0 JIMHUAMH. B Xo/1e n3ydeHns yaeOHOro Kypca o0yqaronumMcst
MPUXOJUTCS JIOTUYECKHU PACCYK/IaTh, UCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN SI3BIK. B CBSI3M ¢ 3TUM B IIporpaMmy y4eOHOT0 Kypca
«Anrebpa» BKIIFOYCHBI HEKOTOPBIE OCHOBHI JIOTHKH, MPEJICTABICHHBIC BO BCEX
OCHOBHBIX pa3jieiax MaTeMaTHU4eCKOro 00pa3oBaHus U CIIOCOOCTBYIOIIHE
OBJIQJICHUIO O0YYAIONTUMHCS OCHOB YHHUBEPCAIILHOI'O MAaTEMAaTHYECKOTO SI3bIKA.
ConepxaTeTbHOM M CTPYKTYPHOH 0COOCHHOCTBIO YUEOHOT0 Kypca «Anredpay
SIBJISIETCS] €70 MHTETPUPOBAHHBIN XapaKTep.

Coaepxanue mTuHUA «HHClIa ¥ BBIYUCICHUS CIIY>KUT OCHOBOW JIJISI
JTATbHEHIIEr0 N3YUYCeHHUSI MAaTEMATHKH, CITOCOOCTBYET Pa3BUTHIO Y 00YUYAIOIITHUXCS
JIOTUYECKOT0 MBIIIJIEHUS, HQOPMHUPOBAHUIO YMEHUS MOJIH30BATHCS aJITOPUTMAMH,



a TaKKe MPHOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX AJIS
MOBCEIHEBHO KM3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO
oO1rero 00pa3oBaHusl CBA3aHO C PAIMOHATIBHBIMU M UppalMOHAIbHBIMU
qrciamMu, OPMUPOBAHUEM MPEACTABICHUN O IEHCTBUTEIHHOM YHCIIC.
3aBepIIeHre OCBOSHUS UYMCIOBON JMHUM OTHECEHO K CpelHEMY 00IeMy
00pa3oBaHUIO.

Conepxanue IByX aire0pandeckux JTUHUN—«ANIreOpandecKkue

BBIPOKCHUSNU
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y 00YUAIOIIUXCS
MaTeMaTHYeCKOTro arnmnapara, HeOOX0IMMOTO JIJIs PEIIECHUs 3a/1a4 MaTeMaTHKH,
CMEXXHBIX MIPEJIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOTO 00111eT0 00pa30oBaHus YU4ECOHBIN MaTepual IpynnupyeTcs: BOKPYT
pallMOHANBLHBIX BRIpXKEHUH. Anredpa IeMOHCTPUPYET 3HAUCHHE MAaTEMAaTUKU
KaK s13bIKa JISl TOCTPOCHUSI MAaTEMAaTHUYECKUX MOJICIJICH, OMMCaHus MPOIECCOB U
SBJICHUH peasibHOTO MUpa. B 3amaun 00yueHus anredpe BXOAAT TaKKe
JajabHEenIee pa3BUTHE aJTOPUTMHYECKOTO MBIIIJIEHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JIJII OCBOCHUS Kypca MH(OPMATUKH, U OBJIaJIcHUE HAaBBIKAMHU
JeyKTUBHBIX paccyxaeHuil. [IpeobpasoBanue CUMBOIBHBIX (GOpM
CIIOCOOCTBYET pa3BUTHIO BOOOpaKEHUsI, CIIOCOOHOCTEN K MaTeMaTUYECKOMY
TBOPYECTBY.

Conepxanue QpyHKIMOHATBRHO-TpadUUYECKON JTMHUH HAIIEJIEHO Ha
NoJIy4eHHe 00y4aroIMMUCS 3HAHUN 0 PYHKIUAX KaK BaKHEUIIen
MaTEMaTUYECKON MOJIETH I ONTUCAHUS U UCCIIEIOBaHUS PA3HOOOPA3HBIX
IIPOIIECCOB M SIBJICHUM B TIpUPOJIe U oO1ecTBe. M3ydeHue marepuana
CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOIIMXCS YMEHUS UCTIOIb30BaTh Pa3TUYHbIC
BBIPA3UTENbHBIC CPEICTBA SI3bIKA MATEMATUKH — CJIOBECHBIE, CHMBOJIMYECKHE,
rpadudeckure, BHOCUT BKJIaJ B OPMUPOBAHHUE MPECTABICHUI O POJIU
MaTEMaTUKU B PA3BUTUU ITUBUIIU3AINUA U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7-9 Kitaccax uzydaeTcsi yueOHbINH Kypc
«Anredpa»,KOTOPBIA BKIIOYAET CIEIYIONME OCHOBHBIC Pa3/Ieibl COMCPKAHUS:
«Ywucna v BBIYUCICHUS», «ANTreOpaniecKue BhIPaKEHUs», «Y paBHEHUS U
HEPaBEHCTBAY,

«DYHKIHN.

OOmiee YMCIO YacoOB, PEKOMEHIOBAHHBIX JJIA HW3Y4YEHHUS y4eOHOTO Kypca
«Anrebpay, — 306 gacos: B 7 xiacce — 102 gaca (3 waca B Henedro), B 8 kiracce —
102 vaca (3 yaca B Heneno), B 9 kiracce — 102 gaca (3 waca B Hezelo).

Conepxanue 00yyeHuUs
7 Knacc

Yucna u eviuucnenus
JIpoOu OOBIKHOBEHHBIE U JIECSITUYHBIC, IEPEX0] OT OHOM (HOPMBI 3aMKUCH
npobeit k apyroil. [loHaTHEe paliMOHAILHOTO YKCIIa, 3alUCh, CPABHECHHE,



yIOPSI0YMBAHUE PAIMOHATBHBIX uncesl. Apudmernyeckue AeHCTBUS C
palMoOHaNTBHBIMU YKCIaMU. Pelienne 3aaa4 u3 peajbHOM MPAKTUKU HA YacTH, Ha
JpoOHu.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeIeM: ONpeneseHue, npeoopazoBaHue
BBIPOKCHUN HAa OCHOBE OMpPEACIICHUS, 3aUCh 00NbIINX yucen. [IporeHTsI,
3amuCh MPOIICHTOB B BUAE APOOH U JpoOU B BUAE MPOLIEHTOB. TpU OCHOBHbBIE
3a7]a4M Ha MPOLICHTHI, PEIIEHUE 3a/1a4 U3 PEATbHON NMPAKTUKHU.

[IpruMeHeHne MprU3HAKOB JEIUMOCTH, Pa3JIOKEHUE HA MHOKUTEIU
HaTypaJlbHbIX YUCEIL.

PeanbHble 3aBUCMMOCTH, B TOM YHCJIE TIpsiMasi 1 oOpaTHast

MPONOPIIMOHATIEHOCTH.

Aneebpauueckue gvipasxceHus

[TepemeHHbIE, UMCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOIA.
JlonycTruMble 3HaUY€HUSI IEPEMEHHBIX. [IpecTaBienne 3aBUCUMOCTH MEXKTY
BeJTMYMHAMHU B Bujie popMyibl. Berancnenus mo ¢popmynam. [IpeobpazoBanue
OYKBEHHBIX BBIPAKEHUM, TOKICCTBEHHO PABHBIC BHIPAXKEHMUSI, TIPABUIIA
npeoOpa3oBaHus CYMM M MPOU3BEJICHUM, MTPaBUiIa PACKPHITHS CKOOOK U
IIPUBEICHUS TIOJIOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAIBHBIM MOKA3aTEIEeM.

OnHowieHsl 1 MHOrOWIeHbl. CTeneHb MHOTOuIeHa. C0KeHue,
BBIYMTAHUE, YMHOKEHUE MHOTOUJIEHOB. DOPMYIIbI COKPAIIEHHOTO YMHOKEHHUS:
KBaJpaT CyMMBbI U KBaJipaT pa3zHocTU. PopMyna pa3HOCTH KBAJIPATOB.
Pa3noxxeHre MHOTOWIEHOB HA MHOXHUTEIU.

Vpasnenus u nepasencmea

VYpaBHeHUE, KOPEHb YpaBHEHUS, MTpaBujia MpeoOpa3oBaHus ypaBHEHHS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JIuHelHOE ypaBHEHHE C OJTHOM MEPEMEHHOM, YUCIIO KOPHEN JIMHEWMHOTO
yYpaBHEHUS, pELLICHHUE JIMHEHBIX ypaBHEeHHI. CocTaBlIeHHE YPABHEHUN 10
YCIJIOBHIO 3a7a4M. PenieHrne TeKCTOBBIX 3a7a4 C TOMOIIbIO YPABHEHHUIA.

JluneitHOE ypaBHEHUE C ABYMs IEpEeMEHHBIMU U ero rpaduk. Cuctema
JBYX JIMHEVHBIX YPaBHEHUH C IBYMs [IEpEMEHHbIMU. Penienue cucrem
ypaBHEHHI c1IOCOO0M MOACTaHOBKHU. [IprMeps! peneHnst TEKCTOBBIX 3a71a4 C
IIOMOULIBIO CUCTEM YPaBHEHUU.

Dyuxyuu

Koopannara Toukn Ha npsimoi. YucnoBele mpoMexyTKU. PaccTosiHue
MEXK1y JBYMSI TOUYKAMU KOOPJAUHATHOM MPSAMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opauHaTa
TOYKHM Ha KOOPAMHATHOU TIocKocTH. [Ipumeps! rpadukoB, 3aqaHHbBIX
dopmymnamu. Utenne rpadukoB peanbHbIX 3aBUCUMOCTEH. [lonsTrue GyHkmmm.
I'paduk pynxuun. CoiictBa pyHkuid. JInnelinas pyHkius, e€ rpaduk.
I'padux dyakun y = |x|. I'padnueckoe penenne TMHEHHBIX YpaBHECHUN U
CHCTEM JIMHEWHBIX YPAaBHEHHUI.



8 KJracc
YHucna u gviuucienus

KBaapatHslil kopeHb U3 uncia. [lonstre 06 uppaunoHaIbHOM YHCIIE.
JlecaTuuHble PUOKEHUST UppallMOHaIbHbIX uyncesl. CBOHCTBa
apupMEeTHUECKUX KBaJPATHBIX KOPHEHU U UX MPUMEHEHHUE K MPeoOpa3oBaHUIO
YHCJIOBBIX BBIPAXKEHUMN U BBIYUCICHUSIM. JI€HCTBUTENBHBIE YUCIIA.

CreneHb C UENbIM MoKa3zaTenaeM U €€ cpoiicTBa. CTaHaapTHas 3aMKUCh YUCTA.
Aneebpauueckue 8bipariceHus.

KBanpaTHblil TpEXUlEH, pa3iI0KEHUE KBAAPATHOTO TPEXUJIEHA HA

MHOXUTENN. Anredpanyeckast 1poOb. OCHOBHOE CBOHCTBO

anreOpanueckoii 1poou. CrnoxeHue,

BBIYMTAHUE, YMHOXKEHHE, JIeJIEHUE alredpandeckux Apodei. ParmonanbHbie
BBIPKEHUS U UX ITpeoOpa3oBaHue.
VYpasnenus u nepaserncmea

KBangpaTHoe ypaBHeHUE, (popMyia KOpHEH KBaIpaTHOTO ypaBHEHUS.
Teopema Buera. Permienne ypaBHeHUN, CBOISIIUXCS K JIMHEWHBIM H
KkBaApaTtHbIM. [IpocTelinue npoOHO-pallMOHAIbHBIE YPAaBHECHHUS.

['paduueckas unTepnpeTals ypaBHEHUH C IByMs IEPEMEHHBIMU U
CHCTEM JIMHEWHBIX YpaBHEHUH C IByMs nepeMeHHbIMU. [Ipumepsl perieHus
CUCTEM HEJIMHEMHBIX YPaBHEHHI C ABYMS IEPEMEHHBIMHU.

Pemenue TekCcTOBBIX 3a/1a4 aNredOpandeckum CrocoOoM.

YuciioBele HEPAaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OHOM
IIEpEMEHHON. PaBHOCHIILHOCTh HEPABEHCTB. JINHEWHBIE HEPABEHCTBA C OJTHOM
nepeMeHHON. CUCTEMBI JTMHEUHBIX HEPABEHCTB C OJTHOM MEPEMEHHOIA.
Dynuxyuu

[Monsitue dpynkuuu. OOG1IaCTh ONPEACICHUS U MHOXECTBO 3HAUCHUI

byHKIIH.

Crnioco0s1 3aanust GyHKITHA.

I'paduk ¢pyakumn. Urenue cBoicTB pyHKIMHU 110 €€ rpaduky. [Ipumepsl
rpaduKoB GYHKIIHA, OTPAKAIOIIUX peaTbHbIE TIPOIECCHI.

OyYHKINH, OMUCHIBAIONIUE TPSIMYIO0 U 00paTHYIO MPOTIOPIIMOHATBHBIC
3aBHCHMOCTH, HX rpaduku. OyHkmn Y = X2, y = X3, y =Vx, y=|x|. [paduueckoe
pElIEHUE YPABHEHUN U CUCTEM YPaBHCHU.

9 knacc
Yucna u eviuucaenus

PannonanbHbie yncina, uppalMoHalbHbIE YUCIa, KOHEYHbIE U OECKOHEUHBIE
JnecATUYHbIE Ipo0U. MHOXKECTBO NEUCTBUTEIbHBIX YNCEN, JEHCTBUTEIbHBIC
qHclia Kak OECKOHEYHBIE JECATUIHBIC IpoOu. B3anMHO 0HO3HAYHOE
COOTBETCTBHUE MEXK]1y MHOKECTBOM JIEMCTBUTEIBHBIX YHCEII U KOOPAUHATHOU
PSMOI.

CpaBHeHnue JIEVCTBUTEIIBHBIX YuCell, apupMeTHIeCcKue
JNICUCTBUA C IEUCTBUTEILHBIMH YHUCIIAMMU.



Pa3Mepbl OOBEKTOB OKpYXalolllero Mupa, JUIUTEIbHOCTD
MPOLIECCOB B OKPYKAIOILIEM MUPE.

[TpubnumxEHHOE 3HAUCHUE BETUYUHBI, TOUHOCTb MPUOTUKEHUS.
Oxkpyrnenne yncen. [Ipukuika u oLeHKa pe3yabTaTOB BHIYMCICHUM.
Ypaeuenus u nepasencmea

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIIMXCS K JIUHEUHBIM.

KBanparnoe ypaBHenue. Pemenue ypaBHEHUH, CBOISIIIUXCS K

KBaJIPATHBIM.
buxsanparHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPEThEN U
YETBEPTOU CTEIIEHEUW PA3JI0KEHUEM HA MHOKUTENH.

Pemiennie 1poOHO-paliMOHANBHBIX ypaBHEHUM. PerieHne TeKCTOBBIX 3a1a4
anreOpanyeckuM METOJIOM.

VYpaBHeHUE C ABYMS IEpEeMEHHBIMU U ero rpaduk. Pemenue cucrteM aByx
JIMHENHBIX YPABHEHUM C IIByMs NIEPEMEHHBIMU. Perenune cucrem aByx
YPaBHEHUH, OJTHO U3 KOTOPBIX JIUHEMHOE, & IPYTrOE—BTOPOM CTETICHH.
I'paduueckas uaTEpIpETAIIS CUCTEMBI YPABHEHUHN C IBYMSI TIEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aJ1au anredpandyeckuM crocooom. YucioBbie

HEPABEHCTBA U UX CBOMCTBA.

Pemenune nmuHEWHBIX HEPABEHCTB C OJHOW NEpeMEHHOM. Perenue cucrem
JIMHEVHBIX HEPABEHCTB C OJIHOW nepeMeHHoM. KBanparHele HepaBeHCTBa.
['paduueckas uaTEpIIpETaIMsE HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMH.

Dyuxyuu
KBagparnunas ¢pyskius, e€ rpaduku cBoiictpa. [Tapabona, KoopuHATHI

BEPIIUHBI TapaboJIbl, 0OCh CAMMETPHUH MTapadoIIbl.
K

I'paduxu QyHKIMIL: y=#X,y=xx+b, y=—,y=x%, y=+/x, y=|X uux

CBONCTBA. X
Yucnoswvie nocnedosamenbHocmu u npocpeccuu

[TonsiTHE YKMCIIOBOM MOCIEAOBATEILHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH
peKyppeHTHO# dhopmyroii u popmyioit N-ro yieHa.

Apudmernyeckas u reomeTpudeckas nporpeccund. opmyibl N-ro yieHa
apu(PMETUIECKON U TEOMETPUUECKON TTPOTPECCH, CYMMBI TIEPBBIX N YJICHOB.

N306pakenne 4ieHoB apupMEeTUIeCKON U TEOMETPUIECKON TPOrpeCcCHit
TOYKaMH Ha KOOPAWHATHOW IJIOCKOCTH. JIMHEHHBIN M SKCIIOHEHIIMAIBHBINA POCT.
CnoxHble TPOLECHTBHI.
lIpeomemmnvie pezyrbmamol

[IpenmeTHble pe3ynbTaThl  OCBOEHUS  MOPOrpaMMbl  Y4EOHOTO
Kypca K KOHITy 00yueHus 6 7 kuacce:
Yucna u evivucnenus

BoinonusATh, coueTas yCTHbIE U TUCbMEHHBIE TPUEMBI, aprU(PMETUUECKUE
JNEUCTBUS C PAlMOHAIBHBIMU YHCIIAMMU.

HaxoauTh 3HaueHUs YMCIOBBIX BBIpAKEHUM, MPUMEHSTH PAa3HOOOpa3HbIE

crocoObl U MPUEMBI BHIYUCIICHUS 3HAUEHU N IPOOHBIX BBIPAXKEHUHN, COAEPIKAIINX



OOBIKHOBEHHBIE U JIECATUYHbBIE TPOOH.

[lepexoanTs OT OAHON (POPMBI 3aITUCH YHCEN K ApYyroi (IpeoOpa30BbIBaTh
JECATUYHYIO IpOoOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUYHYIO JECATUYHYIO IPOOB).

CpaBHUBATh U yHOPSAOUYMBATH pallMOHANIbHBIE yncaa. OKPyTIaTh YUCTA.

BoINOTHATh NPUKUIKY U OIIEHKY pe3yJibTaTa BEIYMCICHUH, OLICHKY
3HAYECHUN YUCIIOBBIX BBIPAKEHUN. BBINONIHATE JEUCTBUSA CO CTENIEHIMHU C
HATypaJIbHBIMU TTOKA3aTEISIMU.

[IpuMeHsTh PU3HAKU JIETUMOCTHU, PA3JIOAKEHUE HA MHOKHUTEIH
HATypaJIbHBIX YHUCe. PermaTe MpakTHKO-OpUEHTUPOBAHHBIE 33/1a4d, CBSI3aHHBIC
C OTHOUIIEHUEM BEJIMYMH, IPONOPIIMOHATIBHOCTHIO BEJIMUMH, TPOIICHTAMH,
UHTEPIPETUPOBATH PE3YIbTATHI PEIICHUS 3a7a4 C YYETOM OTpaHUUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMH paccMaTPUBAEMbIX OOBEKTOB.

Aneebpauueckue gvipasxceHus

Hcnonb3oBaTh anredpandyecky0 TEPMHUHOJIOTHIO U CUMBOJIHKY,
OPUMEHSTH €€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

HaxoauTh 3HaueHUs: OyKBEHHBIX BBIPAYKCHHM NIPH 3aJJaHHBIX 3HAUCHHSIX
NIePEMEHHBIX.

BrinonHsaTh npeoGpa3oBaHus 11€JI0T0 BEIPAXKEHUS B MHOTOUJICH
IPUBEICHUEM TOJJOOHBIX ClIAra€MbIX, PACKPBITHEM CKOOOK.

BbINONHATh YMHOKEHHE OJJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHA Ha
MHOTOWIEH, TPUMEHATH (POPMYJIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

Ocy1iecTBIATh Pa3IoKEHNE MHOTOWICHOB HA MHOKHUTENH C TOMOILBIO
BBIHECEHHS 32 CKOOKH OOIIETro MHOKUTEJS, TPYNIUPOBKH CJIaraeMbIX,
npuMeHEeHHs (OPMYIIbl COKPAIIEHHOTO YMHOKECHHUS.

[TpumensTh MpeoOpa30BaHrsg MHOTOUYWICHOB JJI PEIICHUS Pa3INdHbIX
3a/1a4 U3 MaTeMaTUKU, CMEKHBIX TPEAMETOB, U3 PEATIbHON MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEHM C  HATYpPAIbHBIMHU
MoKa3aTe MU JIsl PeoOpa3oBaHMs BhIPAKEHUN.

Vpasnenus u nepagencmea

PemaTte nuHeliHble ypaBHEHUS C OJTHOW IEPEMEHHOM, TPUMEHSS IIPaBUJIa
nepexojia OT UCXOJITHOTO YPAaBHEHUS K paBHOCWIBHOMY emy. [IpoBepAaTs, siBasieTCs
JIM YUCJIO KOPHEM YPaBHEHUSI.

[TpumensTh rpaduueckue METOIBI IPU PEIICHUH TUHEHHBIX YpaBHEHUH U
UX CHUCTEM.

[TonOupaTh mpUMEpHI Map YUCEIN, SBISIONINXCS PEIICHHEM JIMHEHHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHON MIIOCKOCTH rpadvK JTMHEHHOTO YPABHEHHS C
JBYMSI TIEPEMEHHBIMU, TIOJIB3YSICh TPA(UKOM, IPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHHSI.

PemaTte cucTeMbl 1BYX TMHEUHBIX YPAaBHEHUH C IByMs IEPEMECHHBIMU, B
TOM 4HCJIe TpauuecKu.

CocTaBnsATh U pemiaTh JUHEMHOE YPABHEHUE WU CUCTEMY JIMHEWHBIX



YPAaBHEHHM MO YCIOBUIO 3aJ1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 IOJYyYECHHBIA pE3yJIbTaT.
Dyuxkyuu

N300pakaTh Ha KOOPJAWHATHON NPAMOM TOUKH, COOTBETCTBYIOILINE
3aIaHHBIM KOOPJIMHATAM, JIY4H, OTPE3KH, HHTEPBAJIbI, 3AIIUCHIBATH YNCIOBBIE
MPOMEKYTKU Ha aNre0pandyeckoM si3bIKe.

OtMeuaTh B KOOPJAWMHATHOW INIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPAUHATAM,
CTpOouTh Ipaduku TUHEUHBIX QYyHKIUN. CTpouTh rpaduk PyHKIMH y = |x|.

OnuceIBaTh ¢ TOMOUIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb,
POU3BOJUTEIBHOCTD, BpEMsl, 00bEM pabOTHI.

HaxoauTe 3HaueHne QpyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[Tonumatse rpaduueckuii cnocod npeacTaBiIeHus U aHaIM3a UHPopMaluu,
U3BJIEKATh U MHTEPIIPETUPOBATh HH(OpMAIKIO U3 TPadUKOB peaabHbIX MPOLIECCOB
Y 3aBUCHUMOCTEM.

[IpenmeTHbIE PE3yNIBTATHI OCBOCHHS IPOrPAMMBI Y4€OHOTO Kypca K KOHIY

oOyuenus g Skracce:
Yucna u eviuucnenus

Hcnonp30BaTh HayaJabHbBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUS, OKPYTJICHUS M BBIYUCICHUH, M300paxaTh eHCTBUTENbHBIC
yycia TOYKaMU Ha KOOPAUHATHOM IPSIMOM.

[IpumeHsaTs TOHSATHE apU(METHUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HUCIOJIb3yS MPU HEOOXOIMMOCTH KaJbKYJSTOP, BBIOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUH, COAEpKAIIMX KBaJIpaTHbIe KOPHH, HCIHOJb3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amUCcU OOJIBIIMX U MAaJIBIX YHUCEN C TTOMOUIBIO JIECSITHYHBIX
npoOeii u creneHeit yucia 10.

Aneebpauueckue @vipasxceHus

[IpuMeHATP MOHSATHE CTENEHU C LEJNbIM I[I0Ka3aTeJIEM, BBINOJHATH
npeoOpa3zoBaHus BEIPAKEHUN, COAEPKAIINX CTENIEHHU C TEJIBIM MTOKa3aTeIeM.

BBITIOTHATE TOXKIECTBEHHBIE MPEOOpa30BaHUs PAMOHATBHBIX BBIPAKCHUM
Ha OCHOBE MPaBUJI ICUCTBUI HaJl MHOTOWICHAMH U aNre0pandecKuMu ApoOsiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKHUTEIH.

[TpumensaTs mpeoOpa3oBaHus BBHIPAKCHHUM NI PEIICHUS Pa3IMYHBIX 3a7a4
13 MAaTEMAaTHUKHU, CMEXKHBIX IPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Ypasnenusa u nepasencmea

Pemiathy nuHeiiHbIe, KBaJpaTHbIEe YPAaBHEHUS U pallMOHAJIbHbIC YpPaBHEHMUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPAaBHEHUH C IByMsl IEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIIENOBAHNS YPABHEHNUN U CUCTEM YPaBHEHHH, B
TOM YHUCJIE ¢ TPUMEHEHUEM TpadUIeCKUX MpeCTaBIeHUN (yCTaHABIUBATh, UMEET
J1 ypaBHECHUE WJIM CHUCTEMA YpPABHEHUM DPELICHHMS, €CIU UMEET, TO CKOJIbKO, U
npodee).

[lepexonuth OT ciioBecHOW (HOPMYJIHMPOBKU 3aJaud K €€ anreOpanyeckou
MOJIEJIA C TOMOIIBK) COCTABJICHUS YPABHECHUS WJIM CHCTEMBlI YPaBHEHHI,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIA PE3yJIbTAaT.



[IprmMensAT, CBOMCTBA YHUCIOBBIX HEPABEHCTB IS CPAaBHEHHUS, OLICHKHU,
pelaTh JMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM U UX CHUCTEMBbI, J1aBaTh
rpaMyecKyl0 WJUTIOCTPALUI0 MHOXKECTBAa pEUICHUN HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

Dyuxyuu

[lonumaTe ¥ UCHOJIB30BaTh (PYHKIIMOHAJIbHBIE MOHATUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHHUsI), ONpPEAENiATh 3HAUC€HHWE (YHKUUU O 3HAYEHUIO
aprymeHTa, OlpeAeNaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Ctpoutsb rpapuku 3aeMeHTapHbIX QYHKIUNA BUJA:

y = %, y=x%y=x3y=+x, y=lx|, OIUCHIBATh CBOWCTBA
YUCJIOBOM (DYHKUUU 10 €€ rpaduKy.

[IpenmeTHbIE PE3yNIbTATHl OCBOCHHS IPOrPAMMBI Y4€OHOTO Kypca K KOHILY

oOyuenus 6 9 knacce:
Yucna u eviuucnenus

CpaBHUBATH U YIOPSIIOYMBATH PALIMOHAIBHBIE U UPPAIMOHAIILHBIE YHCTIA.

Boimonuare apudmernyeckue AEUCTBUS C  PAIMOHAJIBHBIMH  YHCIIAMH,
couerass YCTHbIE M THUCHBMEHHBIE TMPUEMBI, BBINOJHATH BBIYUCICHUS C
UppalMOHAIBHBIMUA YUCIIAMH.

HaxonuTe 3HayeHWs cTemeHel ¢ UedbIMH TOKa3aTelasiMU MU KOPHEW,
BBIYHCIISATh 3HAYECHHS YUCIIOBBIX BBIPAXKECHUN.

OKpyrasTe JIEHWCTBUTENBHBIE 4YHCIIA, BBINOJIHATH IPUKHUIKY pe3yJbTaTa
BBIYMCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKEHUH.

Vpasuenus u nepasencmea

Pematp nuHENHBIE M KBaJpaTHbIE ypaBHEHMS, YPABHEHUS, CBOISALIUECS K
HUM, NIPOCTEHIINE JPOOHO-PALIMOHATIbHBIE YPAaBHEHHUS.

Pematp cucTembl ABYX JIMHEWHBIX YPaBHEHUN C JBYMs IE€PEMEHHBIMH U
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJHO YPABHEHUE HE SIBISAETCS JIMHEHHBIM.

Pemate TekcToBBIE 3ajauu  anreOpaMyeckUM CHOCOOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WM CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YpPaBHEHHH, B
TOM YHCJIE C IPUMEHEHUEM IpapUuecKuX MpeAcTaBiIeHUH (ycTaHAaBIUBATh, UMEET
JU YpaBHEHWE WM CUCTEMA YPABHEHUI pELICHHUs, €CIM MMEET, TO CKOJBKO, W
npoyee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300paxaTh
pElIeHNE HEPAaBEHCTB HAa YMCIOBOM IPSIMOM, 3aIUCBHIBaTh PELICHUE C MOMOILBIO
CHUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX  HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKJIFOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMBI
HEpaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMCBIBATH PEIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMYHBIX 3a/1a4.

Dyuxyuu

PacniozHaBaTh (yHKIMM W3y4eHHBIX BHJIOB. lloka3piBaTh cXeMaTH4yecku

pacmoiokeHne Ha KOOPAMHATHOMN IIIOCKOCTH TpadukoB GyHKUMN Buaa: y = £X,



y=kx+b,y=§, y=ax?’+bx+c, y=x3 y=+x, y=|x|] B
3aBUCUMOCTH OT 3HaY€HUN KOA(P(HUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKIIUM.

Crtpoutb U M300paXkaTh CXEMATUUYECKH I'paUKHU KBaJApPATUUHBIX ()YHKIIMA,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3HaBaTh KBagpaTuuHyr0 QyHKIHUIO IO (popmysie, MPUBOAUTH IPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM KU3HU, QU3HKH, TEOMETPHUH.

Hucnosvie nocredosamenbHoCmu u npozpeccuu

Pacnio3HaBaTh apu@METHUYECKYI0O U TE€OMETPUYECKYIO MPOTPECCUU MPH
pa3HBIX Crlocobax 3aaaHusl.

BbINONHATE  BBIYUCIEHUS C  MCMNOJb30BaHMEM (OpPMYJT N-ro 4ieHa
apu(PpMETUIECKON U FreOMETPUUYECKON POrPECCH, CYMMBbI MEPBHIX N YJICHOB.

N300paxkaTth wieHbl MOCJEI0BATEIbHOCTH TOYKAMM HAa KOOPAMHATHOU
IUIOCKOCTH.

Pematp 3amaum, cBA3aHHBIE C YUCIOBBIMHU IOCJIEIOBATENbHOCTAMH, B TOM
qHClie 3aJla4d U3 PeajbHOM KU3HU (C UCIOJIb30BAHUEM KaJbKYJISATOpa, IIUGPOBBIX
TEXHOJIOTHH).

TemaTnyeckoe mIaHupOBaHUE

7 knacc
N HanmenoBanue pa3nenos u tem KonunuectBo OnekTpoHHbIe (IU(POBbHIE)
/I 4acoB, 00pa3oBaTeNbHbIE PECYPCHI
OTBOJIMMBIX Ha
OCBOEHHE
KaXJI0TO
pasznena u
TEMBI
1 2 3 4
Paznen «Yucna u Beruncienus. PanronaneHblie uncia» 25 u.
1. | IloBTopenue mo Teme: «JleficTBuii ¢ 1
LEJIBIMU YACITAMU»
2. | TloBTOpenue 1o teme: «JIeHcTBUS C 1
palOHATbHBIMHU YHCIAMU»
3. | [loBTOpenue no teme: «PereHue 1
3a/1a4y Ha JABUKEHUE»
4. | PemieHue 3a/1a4 Ha OTHOIICHUE ABYX 1
yHcell
5. | Cmapmosas konmponvhas paboma 1 https://resh.edu.ru/subject/les
Nel son/6889/
6. | CpaBHeHUE palMOHAIBHBIX YHCET 1
7. | YnopsaounBaHue pariioHAIbHBIX 1 https://resh.edu.ru/subject/les
qucen son/6889/
8. | YMHOXeHHe U ieneHne 1 https://interneturok.ru/lesson/
palMOHAIBHBIX YHCEI matematika/6-
klass/lumnozhenie-i-delenie-
polozhitelnyh-i-otricatelnyh-
chisel/svoystva-deystviy-s-
ratsionalnymi-chislami



https://interneturok.ru/lesson/matematika/6-klass/umnozhenie-i-delenie-polozhitelnyh-i-otricatelnyh-chisel/svoystva-deystviy-s-ratsionalnymi-chislami
https://interneturok.ru/lesson/matematika/6-klass/umnozhenie-i-delenie-polozhitelnyh-i-otricatelnyh-chisel/svoystva-deystviy-s-ratsionalnymi-chislami
https://interneturok.ru/lesson/matematika/6-klass/umnozhenie-i-delenie-polozhitelnyh-i-otricatelnyh-chisel/svoystva-deystviy-s-ratsionalnymi-chislami
https://interneturok.ru/lesson/matematika/6-klass/umnozhenie-i-delenie-polozhitelnyh-i-otricatelnyh-chisel/svoystva-deystviy-s-ratsionalnymi-chislami
https://interneturok.ru/lesson/matematika/6-klass/umnozhenie-i-delenie-polozhitelnyh-i-otricatelnyh-chisel/svoystva-deystviy-s-ratsionalnymi-chislami
https://interneturok.ru/lesson/matematika/6-klass/umnozhenie-i-delenie-polozhitelnyh-i-otricatelnyh-chisel/svoystva-deystviy-s-ratsionalnymi-chislami

9. | Cremnensb ¢ HaTypaJIbHBIM ITOKa3aTeIIEM 1 https://m.edsoo.ru/7f4211de
10. | CpoiicTBa CTENEHH C HATYPAIbHBIM 1 https://m.edsoo.ru/7f421382
II0Ka3aTesieM https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
11. | IlpeoOpa3oBaHue BoIpAKEHUI CO 1
CTETICHAMU
12. | Pemienue 3aa4u Ha 1poou 1 https://resh.edu.ru/subject/les
son/1277/
13. | Peurenue 3aaa4 Ha MPOIICHTHI 1 https://resh.edu.ru/subject/les
son/1344/
14. | Peurenue 3a7a4 Ha IpoOH, MPOIICHTHI 1 https://urok.1c.ru/library/mat
U3 peajbHOM MPAKTHKU hematics/Elekron_resursy F
GOS_2022_5-
11 kl/Algebra_7/chisla_i_vy
chisleniya/199478.php
15. | CamocrosiTenbHast paboTa Mo TeMe 1
«PanmoHaIbHBIE YHCIIA»
16. | [Ipu3HaKu AeTMMOCTH 1 https://resh.edu.ru/subject/les
son/7750/conspect/
17. | PasnoxxeHue Ha MHOXKHUTEIN 1 https://resh.edu.ru/subject/les
HATypaIbHBIX YHCEIT son/7236/conspect/
18. | IIpeoOpazoBaHue YUCIOBBIX 1 https://resh.edu.ru/subject/les
BBIPKCHUI son/7258/main/
19. | [IpakTHKO-OPUCHTHPOBAHHBIC 3aa91 1 https://resh.edu.ru/subject/les
Ha JApooH son/1244/
20. | [Ipsimast m oOpaTHas 1 https://resh.edu.ru/subject/les
[POMOPIHOHATBHOCTH son/6840/conspect/
21. | Pacnio3naBanue npsiMmoi u oOpaTHoOi 1
PONOPIUOHATBHOCTH
22. | IlpakTHKO-OpHEHTUPOBAHHBIC 3a/1a4YH 1 https://resh.edu.ru/subject/les
Ha IPOIICHTBI son/1344/
23. | 3ajauu Ha IPONOPLUUHU 1
24. | PerieHue TEKCTOBBIX 33124 1 https://resh.edu.ru/subject/les
son/1269/
25. | KoumponvHas paboma Ne2 no meme 1 https://resh.edu.ru/subject/les
«Payuonanvhsle yuciay son/1334/
Paznen «Anredpanveckue BoIpakeHus» 27 4.
26. | bykBeHHbBIC BBIpOKEHHUSI 1 https://resh.edu.ru/subject/les
27. | Ilepemennbie 1 son/7258/conspect/310099/
28. | JlomycTHMBbIe 3HAUCHUS TEPEMEHHBIX https://skysmart.ru/articles/m
1 athematic/oblast-dopustimyh-
znachenij-funkcii
29. | ®opmyibl 1 11002%2Fprimenenie-
formul-sokrashchennogo-
umnozheniia-9088%2Fre-
dde384da-8710-452d-b140-
88a4dc8a34e6
30. | bykBeHHBIC BRIpAKEHUS 1 https://m.edsoo.ru/7f41feec



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
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https://dnevnik.ru/ad/promo/yaklass?utm_source=dnevnik&utm_medium=appcenter&utm_campaign=appcenter#%2Fp%2Falgebra%2F7-klass%2Fmnogochleny-arifmeticheskie-deistviia-s-mnogochlenami-11002%2Fprimenenie-formul-sokrashchennogo-umnozheniia-9088%2Fre-dde384da-8710-452d-b140-88a4dc8a34e6
https://dnevnik.ru/ad/promo/yaklass?utm_source=dnevnik&utm_medium=appcenter&utm_campaign=appcenter#%2Fp%2Falgebra%2F7-klass%2Fmnogochleny-arifmeticheskie-deistviia-s-mnogochlenami-11002%2Fprimenenie-formul-sokrashchennogo-umnozheniia-9088%2Fre-dde384da-8710-452d-b140-88a4dc8a34e6
https://dnevnik.ru/ad/promo/yaklass?utm_source=dnevnik&utm_medium=appcenter&utm_campaign=appcenter#%2Fp%2Falgebra%2F7-klass%2Fmnogochleny-arifmeticheskie-deistviia-s-mnogochlenami-11002%2Fprimenenie-formul-sokrashchennogo-umnozheniia-9088%2Fre-dde384da-8710-452d-b140-88a4dc8a34e6
https://dnevnik.ru/ad/promo/yaklass?utm_source=dnevnik&utm_medium=appcenter&utm_campaign=appcenter#%2Fp%2Falgebra%2F7-klass%2Fmnogochleny-arifmeticheskie-deistviia-s-mnogochlenami-11002%2Fprimenenie-formul-sokrashchennogo-umnozheniia-9088%2Fre-dde384da-8710-452d-b140-88a4dc8a34e6
https://dnevnik.ru/ad/promo/yaklass?utm_source=dnevnik&utm_medium=appcenter&utm_campaign=appcenter#%2Fp%2Falgebra%2F7-klass%2Fmnogochleny-arifmeticheskie-deistviia-s-mnogochlenami-11002%2Fprimenenie-formul-sokrashchennogo-umnozheniia-9088%2Fre-dde384da-8710-452d-b140-88a4dc8a34e6
https://m.edsoo.ru/7f41feec

31. | [IpeoOpa3oBanue 1 https://m.edsoo.ru/7f41fafa
OYKBEHHBIX BBIPAKCHHUN
32. | PackpbiTue cK0O0K 1
33. | IlpuBeneHune mogOOHBIX ClIaraeMbIX 1
34. | CBoiicTBa CTEIICHH C 1 https://www.yaklass.ru/p/alge
HaTypaJbHbIM ITOKA3aTeJIEM bra/7-klass/svoistva-stepenei-
35. | [IpeobpazoBanue BeIpaKeHUN 1 S-natura|nym_pokazate|em_
CO CTCHCHAMH 9095/poniatie-stepeni-s-
36. | [loBTOpeHue 1o Teme 1
«Anrebpanueckue
BBIPAKCHUSD)
37. | KoumponvHas paboma Ne3 no 1 https://m.edsoo.ru/7f422930
meme «Aneebpauueckue
BbIDAIICEHUSY
38. | MHOTOUJICHBI 1
39. | CroxeHue, BBIYUUTAHIE MHOTOUWICHOB 1 https://m.edsoo.ru/7f422af2
40. | YMHOX€EHHE OJHOWIEHA HA MHOTOYJIEH 1 https://m.edsoo.ru/7f422cc8
41. | YMHOXCHHUE IBYYJICHA HA MHOTOUWICH 1 https://m.edsoo.ru/7f422fca
42. | YMHOXECHHE MHOTOYJICHOB 1 https://m.edsoo.ru/7f423182
43. | ®dopmyia pasHOCTH KBaJpaToB 1 https://m.edsoo.ru/7f424c12
44. | Ilpumenenue GopMysbl pa3HOCTH 1 https://m.edsoo.ru/7f4241d2
KBaJ[paToOB
45. | KBagpar cyMMBbI U pPa3HOCTH 1 https://m.edsoo.ru/7f42432a
46. | IlpeoOpazoBaHUe BBIPAKCHHM C 1 https://resh.edu.ru/subject/les
HOMOIIBIO (POPMYIT COKPAIIEHHOTO son/7270/conspect/
YMHOKCHHUS
47. | Ky0 cyMMBI ¥ pa3HOCTH 1 https://resh.edu.ru/subject/les
son/7247/conspect/
48. | BeiHeceHnue olHOWICHA 38 CKOOKH 1 https://resh.edu.ru/subject/les
son/1275/
49. | PaznoxeHne MHOTOYJICHA HA 1 https://m.edsoo.ru/7f423312
MHOKUTEII METOJIOM I'PyNIUPOBKU https://m.edsoo.ru/7f4237fe
50. | CBopaunBaHue KBaJpara CyMMBbI H 1 https://m.edsoo.ru/7f42464a
Pa3HOCTH JIBYX BhIPOKCHHIA
51. | [Ipumenenue GopmMyi COKpAIEHHOTO 1 https://resh.edu.ru/subject/les
YMHOKEHHS. son/7270/conspect/
52. | Koumponvnas paboma Ne4 no meme 1
«Paznoocenue MHO20UIeHA HA
MHONCUMENU
Pasnen «YpaBHeHus u HepaBeHCTBay 20 4.
53. | YpaBHeHue, mpaBuia mpeoOpa3oBaHus 1 https://resh.edu.ru/subject/les
YpaBHCHHS son/7272/conspect/294966/
54. | PaBHOCHIIBHOCTb ypaBHEHHU 1 https://reshator.com/sprav/alg
ebra/7-klass/ravnosilnye-
uravneniya-pravila-
preobrazovanij/
55. |luHeliHoe ypaBHEHUE C OJTHOU MEPEMEHH 1 https://m.edsoo.ru/7f420482
56. |IIpeoOpa3zoBanue TMHEHHBIX YpaBHEHHIA 1 https://m.edsoo.ru/7f42064e
57. | PemieHne IMHENHBIX YpaBHEHUM 1
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58. |PeuieHue JIMHENHHBIX ypaBHEHUH CO 1
cKoOKaMu

59. | Pemrenue 3a1a4 ¢ IOMOIIBIO 1 https://resh.edu.ru/subject/les
YpaBHEHHUH son/6874/main/237893/

60. | TexcToBbIC 321241 HA JIBUKCHHE 1 https://resh.edu.ru/subject/les

son/1377/
61. | TexcroBbie 3a1auu HA paboOTy 1 https://resh.edu.ru/subject/les
son/1376/

62. | Konmponvuas paboma Ned no meme 1
«Ypasuenus u nepasencmea»

63. | JIuHeiiHOe ypaBHEHHUE C JBYMS 1 https://m.edsoo.ru/7f427c32
TIePEMECHHBIMU

64. | JIuneitHOE ypaBHEHUE C IBYMS 1
MIEPEeMEHHBIMU U €T0 Tpaduk

65. | Cucrema JABYX JIMHEWHBIX ypaBHEHHIA C 1 https://resh.edu.ru/subject/les
ABYMsl TIEPEMEHHBIMU son/7276/main/247825/

66. | Pemienue cucreM JTMHEHHBIX 1 https://resh.edu.ru/subject/les
ypaBHEHUH rpaduIecKu son/1343/

67. | I'paduaeckuit MeTo ] peIIeHUsI CUCTEM 1
YpaBHEHUU

68. | Perrenue cuctem ypaBHCHHH 1 https://m.edsoo.ru/7f4284de
CI0CcOOOM MOJICTAHOBKHU

69. | Pemenue cucrem ypaBHEHHI 1 https://m.edsoo.ru/7f42865a
CHOCOOOM CIIOKEHHS

70. | Pemrenne 3aga4 ¢ IMOMOIILIO CHUCTEM 1
JINHENHBIX YpaBHCHUHN

71. | IIpakTUueckuii ypokK 1o Teme: 1
«PermreHne 3a1a4 ¢ MOMOIIIBIO CUCTEM
YpaBHEHUI»

72. | Koumponvuas paboma Ne6 no meme: 1
«Cucmema 08yx ypasueHull ¢ 08YyMsl
HeU36eCMHbIMUY

Paznen «Koopaunate! u rpadpuxu. Oyakuum» 24 4.

73. | KoopauHaTa TOUKH HA IPSIMOiA 1 https://resh.edu.ru/subject/les

74. | ITocTpoeHue TOYEK 11O KOOPIUHATAM 1 son/7233/main/310091/

75. | YncinoBbie IPOMEKYTKH 1 https://resh.edu.ru/subject/les

76. | N300paskeHue YMCIOBBIX 1 son/3407/main/
MIPOMEKYTKOB

77. | Paccrosinue Mex 1y ABYyMsI TOUYKaAMH 1 https://resh.edu.ru/subject/les
KOOPAMHATHOH NPSMOi son/7233/start/

78. | PaccrosiHne Mexly IByMs TOUKaMU 1
KOOPAMHATHOM MPSAMON

79. | [IpsiMoyrosbpHas cUCTEMa KOOPIMHAT 1 https://resh.edu.ru/subject/les
Ha TJIOCKOCTH son/6921/conspect/

80. | M3obpaxeHue Touek Ha 1
KOOPJIUHATHOU TUIOCKOCTH

81. | Ilpumepsl rpadmKoB, 3aJaHHBIX 1 https://m.edsoo.ru/7f41e8a8
dbopmynamu

82. | Pemenue 3amau o teme: «lIpumepsl 1 https://m.edsoo.ru/7f41ed80



https://resh.edu.ru/subject/lesson/6874/main/237893/
https://resh.edu.ru/subject/lesson/6874/main/237893/
https://m.edsoo.ru/7f427c32
https://resh.edu.ru/subject/lesson/7276/main/247825/
https://resh.edu.ru/subject/lesson/7276/main/247825/
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

rpaduKoB, 33 JaHHBIX POPMYIAMU»

83. | Urenue rpadukoB peasbHBIX 1 https://sch12.pervroo-
3aBUCUMOCTEI vitebsk.gov.by/files/00839/ob
j/110/34883/doc/rpaduxu.pdf
I
84. | Ilonstue pyHkuuM 1 https://www.yaklass.ru/p/alge
bra/9-klass/chislovye-
funktcii-svoistva-chislovykh-
funktcii-9132/opredelenie-
chislovoi-funktcii-i-sposoby-
ee-zadaniia-9178/re-fh9aff63-
201e-45b0-be39-
fo64ef64cc77
85. | I'paduk GyHKIHH 1 https://skysmart.ru/articles/m
athematic/postroenie-
grafikov-funkcij
86. | CoiicTBa GyHKIHI 1 https://www.webmath.ru/pole
87. | Hauboubiiee 3HaveHue QyHKIMHA 1 znoe/svoistva_funcsii.php
https://skysmart.ru/articles/m
athematic/grafik-linejnoj-
funkci
88. | Jluneiinas GpyHKIHS 1 https://skysmart.ru/articles/m
athematic/grafik-linejnoj-
funkcii
89. | [Toctpoenue rpaduka IHHEHHOM 1 https://resh.edu.ru/subject/les
(ynxIHM son/1340/
90. | CpoiicTBa JMHEHHOW QYHKIIUU 1
91. | Ypok mpakTUKyM IO TEME: 1
«IToctpoenue rpaduka TMHEHHOM
byHKIHI»
92. | [IpuMepsl IMHEHWHBIX 3aBUCUMOCTEN B 1
peaJIbHBIX MpoLeccax U SBICHUIX
93. | I'padux pynkuuun y =1 x | 1
94. | I'paduk KycouHOM HyHKIUU 1 https://skysmart.ru/articles/m
95. | [ToBTOpeHue mo teme «DYHKITHI» 1 athematic/postroenie-
96. | Koumponvuas paboma Nel no meme 1 grafikov-funkcij
« Dynxkyuu»
[ToBTOpeHue u 06o0mEeH e 6 .
97. | [loBTOpenue mo teme: «Hucna u https://lesson.edu.ru/lesson/fl
BBIYHCTICHUA» 25b4a8-3041-4374-8144-
192176da6fac
98. | [ToBTOpEHUE MO TeMe: « MHOTOUIICHBI» 1 https://lesson.edu.ru/lesson/3
2e49b0e-c818-4025-ad88-
5f334a58elaf
99. | IloBTOpenue no Teme: «JIuHeiHbIe 1 https://lesson.edu.ru/lesson/5
YPaBHEHUS 801886d-051a-4e8c-9cc3-
034cc44d3859
100. | [ToBTOpenue no Teme: «Cucrema AByx 1 https://lesson.edu.ru/lesson/Of
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https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/opredelenie-chislovoi-funktcii-i-sposoby-ee-zadaniia-9178/re-fb9aff63-201e-45b0-be39-f964ef64cc77
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JIMHEHHBIX YPABHEHUH C ABYMs

1e828d-f10a-4cc9-962a-

TIIEPECMCHHBIMM» bf51aa8a3edd
101. | IlpomexyTOUHAS aTTeCTALMS. 1
I'ogoBasi KOHTPOJILHASA padoTa.
102. | Ananu3 pe3ysbTaToB KOHTPOJIHHOM 1
paboThl
Bceero: 1024y.
8 knacc
N HanmenoBanue pa3nenos u tem Kosmmuectso OnexrponHsie ((POBEIE)
n/m 9acoB, o0pa3oBaTeIbHBIE PECYPCHI
OTBOJIMMBIX Ha
OCBOCHHE
KaXXJI0TO
paszaena u
TEMBI
1 2 3 4
Pa3znen «Anrebpandeckue BoipaskeHus. Anredpandeckas qpoos» 15 4.
1. | AnreOpanyeckast 1poOb 1 https://m.edsoo.ru/7f4308e6
2. | JlomycTUMBbIe 3HaYCHUS TIEPEMECHHBIX, 1
BXOJIALIUX B ajNre0panyeckue
BEIPKCHUS
3. | OcHOBHOE CBOMCTBO anredpandecKoit 1 https://m.edsoo.ru/7f430a8a
Ipoou
4. | TIpeoOpa3oBaHHe aareOpanIecKux 1 https://m.edsoo.ru/7f430a8a
npoobeit
5. | Cokpaiienue apooeit 1 https://m.edsoo.ru/7f430f44
6. | Pemenne 3agau mo teMe: 1 https://m.edsoo.ru/7f430f44
«CoxpalnieHue aApooeii»
7. | YpOok NpakTUKyM IO TEME: 1 https://m.edsoo.ru/7f430f44
«CoxparnieHue aApooeii»
8. | CioxeHnue anreOpanyeckux Ipooei. 1 https://m.edsoo.ru/7f43128c
9. | Boruuranue anredpanueckux ApoOei. 1 https://m.edsoo.ru/7f4315c0
10. | YMHO)eHHue anredpanyeckux aApooeit 1 https://m.edsoo.ru/7f4318c2
11. | Jlenenue anrebpandeckux apooeit 1 https://m.edsoo.ru/7f431a20
12. | I[IpeoOpa3oBaHue BbIpaKEHUH, 1 https://m.edsoo.ru/7f43259c
coJiepKalux ajireOpandyeckue Apoou
13. | [IpeoOpa3oBanue BoIpasKeHUH AJist 1 https://m.edsoo.ru/7f432736
peleHus 3a1a4
14. | BelpaskeHue epeMEHHBIX U3 (GopMyI 1 https://m.edsoo.ru/7f432736
15. | Koumponvnasa paboma Nel no meme 1
«Anzebpauueckas Opobby
Paznen «YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa» 124.
16. | UucnoBbie HEPaBEHCTBA 1 https://lesson.edu.ru/lesson/4c
17. | CBo¥icTBa YHCIIOBBIX HEPABEHCTB 1 70088b-7b17-4590-941f-
b655¢ch125562
18. | [IpeoOpa3oBaHKe YHUCIOBBIX 1
HEpaBEHCTBA
19. | HepaBeHCTBO ¢ 0J1HOM NTEpEMEHHON 1
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20. | JIuneiinple HEpaBEHCTBA C OJTHOM 1 https://m.edsoo.ru/7f42c692
IIEPEMEHHOM
21. | IIpeobpa3oBaHue IMHEHHBIX 1 https://m.edsoo.ru/7f42c840
HEPABEHCTB C OJTHOW NEPEMEHHOMU
22. | PeuieHue NTMHEWHBIX HEPABEHCTB C 1
OJIHOY ITEPEMEHHOM
23. | Cucremsl JIMHEHHBIX HEPABEHCTB C 1 https://m.edsoo.ru/7f42cb88
OJIHOY ITIEPEMEHHON
24. | Pemenne cucteM JIMHEHHBIX 1 https://m.edsoo.ru/7f42cd2c
HEPABEHCTB C OJTHOM NEPEMEHHON
25. | U300paskeHue pemeHus TMHEHHOTO 1 https://m.edsoo.ru/7f42c9e4
HEPABEHCTBA Ha YMCJIOBOU NPAMON
26. | Pemenwme 3ama4 mmo teme: 1 https://m.edsoo.ru/7f42c9e4
«M300paxkeHne penieHus: CUCTEM
JIMHEWHBIX YPAaBHEHUM HA YMCIIOBOU
IPSIMOI»
27. | Koumponvnas paboma No2 no meme: 1
«Hepasencmesa. Cucmemol
HepageHcme
Paznen «Yucna u Beruncienns. CTeneHs C [eNIbIM ToKa3aTesiem» 7 4.
28. | CteneHb C LIeTBIM MTOKa3aTeIeM 1 https://m.edsoo.ru/7f4354a4
29. | CranmapTHas 3aIuCh YuCiIa 1
30. | Pa3zMepbl 0OBEKTOB OKPYKAIOLIETO 1 https://m.edsoo.ru/7f436098
MUpa, JUTUTETHLHOCTh MPOLIECCOB B
OKPY’KaIOIlleM MUpE
31. | [IpousBeneHue, 4acTHOE CTENEHEN 1
32. | Bo3BeneHue CTENEHU B CTETICHD 1 https://m.edsoo.ru/7f435648
33. | Bo3Benenue npousBeAcHUs U 1
YaCTHOTO B CTENCHb
34. | Koumponvnas paboma Ne3 no meme 1
"Yucna u evruucnenus. Cmenens ¢
yenvim noxazamenem'"
Paznen «®ynkuuu. OCHOBHBIE HOHATUSD S Y.
35. | Ilonsarue ¢pynkuu. O6nacTb 1 https://m.edsoo.ru/7f433c12
OTIpeJIeNIeHUs] U MHOXKECTBO 3HAUCHUI
GbyHKITIN
36. | CriocoObl 3aanus GyHKIUH 1
37. | I'padux dpynkumun 1 https://m.edsoo.ru/7f433d84
38. | CpoiicTBa GyHKINHU, UX OTOOpaKeHHE 1
Ha rpaduke
39. | Camocmoamenvras paboma no meme 1
« @ynxyuu. OcHogHble NOHAMULY
Paznen «®@ynkuuu. Yucnoseie pyHKIun» 9 .
40. | [Ipumepsl rpadukoB GyHKINH, 1
OTPaKAIOIIMX pealibHbIEe MPOLIECCHI
41. | ®yHKIMHU, OMUCHIBAIOLINE IPAMYIO U 1 https://m.edsoo.ru/7f434bbc
0o0paTHyIO MPONOPLHUOHATbHbIE
3aBHCHUMOCTH, UX rpaduku
42. | O6paTHas MpOMOPIHOHAIBHOCTh 1
43. | [loctpoenue runep6o 1
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44. | T'paduk pyHKIHIY=X" 1 https://m.eds00.ru/7f4343e2
45. | Iloctpoenue rpaMKkoB KBaAPATHIHOM 1 https://m.edso00.ru/7f434572
GbyHKITII
46. | Oyuximu y= X3, y=Vx, y=IxI u nx 1 https://m.edso0.ru/7f434d38
rpaduKu
47. | I'padmueckoe penieHre ypaBHEHUN U 1
CUCTEM ypaBHEHMI
48. | Koumponvnasa paboma Ned no meme 1
«Dynrkyuu. Yucnosvie ynxkyuuy
Pasznen «Yucna u Beruncnenusi. KBagparuele kopau» 15 4.
49. | KBagparHblil KOpeHb U3 YKcia 1 https://m.edsoo.ru/7f42d452
50. | [lonarue 06 upparoHAILHOM YHCTIE 1
51. | Jecatuunble npuOIMKEHUS 1
WPPAIMOHATBHBIX YHCETT
52. | JleficTBUTENBHBIC YUCITA 1 https://m.edsoo.ru/7f42eaaa
53. | CpaBHeHHE IEHCTBUTEIIBHBIX YHCET. 1
54. | ApubmeTruecKuii KBapaTHBIN 1 https://lesson.academy-
KOPCHB. content.myschool.edu.ru/less
0n/15188204-2648-42d5-
9288-f16ca982935b
55. | YpaBHeHue BUIa X2=a. 1
56. | Pemenne ypaBHeHHMi BUIa X°=a. 1
57. | VpaBHenue Buaa X>+ b=a. 1
58. | CpoiicTBa apuMeTHUYECKUX 1 https://m.edsoo.ru/7f42d862
KBaJIpaTHBIX KOPHEU
59. | CBoiicTBa KBaIpaTHBIX KOpHEH 1
60. | [IpeoOpazoBanue apuHMeTHIECKUX 1 https://m.edsoo.ru/7f42dd26
KBaJ[PaTHBIX KOPHEH
61. | IIpeobpa3zoBaHue YHUCIOBBIX 1 https://m.edsoo.ru/7f42ded4
BBIPKCHUH, COICPIKAIINX
KBaJ[paTHbIC KOPHU
62. | [loBropenue no teme «KBaapaTHbie 1
KOPHH»
63. | Koumponvnas paboma No5 no meme 1
«Keaopammnule kopruy
Pasnen «YpaBHeHus u HepaBeHCTBa. KBajpaTHbie ypaBHeHUs» 15 4.
64. | KBagparHoe ypaBHEHUE 1 https://m.edsoo.ru/7f42eela
65. | HemomnHoe kBagpaTHOE ypaBHEHHE 1 https://m.edsoo.ru/7f42eela
66. | Pemenue HEMOMHBIX KBaPAaTHBIX 1 https://m.edsoo.ru/7f42eela
YpaBHEHUH
67. | ®opMmyna KOpHEH KBaIpaTHOTO 1 https://m.edsoo.ru/7f42f158
ypaBHEHUS
68. | Pemrenue kBaapaTHOrO ypaBHEHUS 1 https://m.edsoo.ru/7f42f3f6
69. | Pemrenue kBagpaTHOrO ypaBHEHUS 1 https://m.edsoo.ru/7f42f5a4
70. | Teopema Buera 1 https://m.edsoo.ru/7f42fef0
71. | Pemenune ypaBHEHUH C IOMOIIBIO 1 https://m.eds00.ru/7f430076
TeopeMbl Buera
72. | Pemenne ypaBHEHUM, CBOIAIMXCS K 1 https://m.eds00.ru/7f43c542

KBaJApAaTHBIM
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73. | bukBazipaTHble ypaBHEHUS 1
74. | Ilpocreiimye 1poOHO-pAMOHATBHBIC 1 https://m.edsoo.ru/7f4328¢6
ypaBHEHHS
75. | ApoOHO-parioHaIbHbIE YPAaBHEHHS 1 https://m.edsoo.ru/7f432b6e
76. | Pemrenne 3agau ¢ mOMOIIBIO https://m.edsoo.ru/7f42f75¢
KBaJPAaTHBIX YPAaBHEHUH
77. | Penrenue TEKCTOBBIX 3aad C https://m.edsoo.ru/7f42f8f6
MTOMOIILIO KBAJIPATHBIX YPABHCHHIA
78. | Konmponvnas paboma Ne6 no meme 1 https://m.edsoo.ru/7f4301f2
«Keaopammuvie ypasneHnus»
Paznen«YpaBuenus u HepaBeHcTBa. CucTeMbl ypaBHEeHU» 134.
79. | JluneliHoe ypaBHEHUE C IBYMS 1
TIePEMEHHBIMU
80. | I'paduik TMHEWHOTO YpaBHEHHUS C 1
TBYMSI TIEPEMEHHBIMU
81. | CucreMbl TMHEHHBIX YpaBHEHUI ¢ 1 https://lesson.edu.ru/lesson/fa
ABYMsI IEPEMEHHBIMU 1f144e-2948-4cc7-998f-
11274bb1da01
82. | Pemenue cucrem TUHEHHBIX 1
YpaBHEHHH C JBYMs NTEPEMEHHBIMU
83. | Cucrembl HEMTUHEWHBIX YpaBHEHHH C 1
JIBYMSI TIEPEMEHHBIMH
84. | Pemrenue cucremM HETMHEMHBIX 1
ypaBHEHUH C ABYMS IEPEMEHHBIMU
85. | I'padguueckas uHTEpIIpETALIUS 1 https://m.edsoo.ru/7f43d6d6
ypaBHEHUH C ABYMS IEPEMEHHBIMU
86. | I'paduueckas nHTepnpeTalus CUCTeEM 1
ypaBHEHUH C ABYMS IEPEMEHHBIMU
87. | Pemenne TeKCTOBBIX 331124 C 1
MTOMOIIBIO CUCTEM YPaBHEHHI
88. | Pemrenne TekCcTOBBIX 3a/1a4 Ha 1
JIBUKEHHE T10 PEKe
89. | Pemrenne TekCcTOBBIX 3a/1a4 Ha 1
BBITIOJIHEHUE PaOOTHI
90. | Pemenne TeKCTOBBIX 331124 C 1
MIPOLIEHTAaMU
91. | Koumponvnas paboma Nel no meme 1
«Ypasnenus u nepasencmea. Cucmemsi
VPAGHEeHU»
Paznen «Anrebpandeckue BolpaxkeHus. KBaapatHolil Tpéxuneny 5 4.
92. | KBagpatHslii TpEXUIEH 1 https://m.edsoo.ru/7f42fd38
93. | PaznoxeHue KBaJipaTHOTo TPEXUIEHA 1
Ha MHOXUTENN
94. | Ypox npakTUKyM IO TEME 1
«PaznoxkeHre KBaJ[paTHOTO TPEXUICHA
Ha MHOYKUTEIH»
95. | IloBTOpenue no teme «KBaapaTHblii 1 https://m.edsoo.ru/7f42ec80
TPEXUWICH
96. | Camocmosmenvras paboma no meme . 1

Kesadpammnwiii mpexuneny

[ToBTOpenue u o6oOIIeHNE 6 Y.
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97. | [loBTOpenue no teme: «PannoHanbHbIe 1
Ipoom»
98. | [loBTOpenue mo teme: «KBagpaTHbIE 1
KOPHU»
99. | [loBTOpenue mo teme: «KBagpaTHbIE 1
ypaBHEHHUS»
100. | IToBTropenue no teme: «HepaBeHcTBa» 1
101. | IIpome:xkyTOYHAS aTTECTALHUSI. 1 https://m.edsoo.ru/7f436b88
I'ogoBasi KOHTPOJILHASA padoTa.
102. | Ananu3 pe3ysbTaToB KOHTPOJIHHOM 1
paboThI
Bcero: 1024y.
9 knacc
N HanmenoBanue pa3nenos u tem Kosmmuectso OnekTpoHHbIe (HU(POBbIE)
n/n 9acoB, o0pasoBareNbHbIE PECypPChI
OTBOJUMBIX Ha
OCBOCHHE
Ka)XJIOTO
pasnena u
TEMBI
1 2 3 4
[ToBTOpeHue — 3 u.

1. | Pemenue cucteM HEPaBEHCTB U 1
HEPABEHCTB

2. | KBampatuuHas QyHKIIHSI, PEIICHUE 1
HEPAaBEHCTB METOI0M HHTEPBAJIOB

3. | Pemienue 3aa4 ¢ MOMOIIIBIO 1
ypaBHEHUM

Paznen «Uucna u Berauciienus. JeficrBurenbabie unciay 10 4.

4. | ParimoHaNbHBIC I HPPAITHOHAIILHBIC 1 https://www.yaklass.ru/p/alge
quciia, KOHEYHbIE B OSCKOHEUHBIE bra/8-k|ass/deistvitelnye-
JICCATHYHBIC 1POOH chisla-9092/mnozhestvo-

deistvitelnykh-chisel-i-ee-
geometricheskaia-model-
12419/re-477f7846-9f71-
4b9b-992b-91665chfcd87

5. | MHOXecCTBO I€MCTBUTEIBHBIX YHUCE 1

6. | CoOTBETCTBHE MEX Ty MHOKECTBOM 1 https://www.yaklass.ru/p/alge
JCUCTBUTEIBHBIX YHCEIT U bra/8-klass/deistvitelnye-
MHOXECTBOM TOYECK KOOpHHHaTHOﬁ Chis|a-9092/prib|izhennye-
npsMoH znacheniia-po-nedostatku-po-

izbytku-12434/re-36e4e485-

7. | CpaBHeHMe U apupMeTHYECKHEe 1
JEUCTBUS C IEHCTBUTEIBHBIMU
YUCIaMU

8. | [Ipubnmx€HHOE 3HAUCHUE BEITUYNHBI, 1 https://www.yaklass.ru/p/mat
TOYHOCTb NPUOJIMKEHUS ematika/5-klass/naturalnye-
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chisla-13442/okruglenie-
chisel-prikidka-i-otcenka-
rezultatov-vychislenii-13527

9. | Okpyrienue yucen 1
10. | Ypok mpakTUKyM I10 TeMe: 1
«OKpyTJIEHUE YUCE»
11. | [Ipukuaka U OLEHKA PE3yIbTATOB 1 https://www.yaklass.ru/p/m
BBIYMCIICHHI atematika/5-
klass/naturalnye-chisla-
13442/okruglenie-chisel-
prikidka-i-otcenka-
rezultatov-vychislenii-
13527
12. | Pemenue 3anau nno teme: «IIpukuaka 1
W OIIEHKA PE3YyJIbTATOB BBIYMCICHUIN»
13. | Konmponvnas paboma Nel no meme 1
«YHucna u evlyucnenusy
Paznen «YpaBHeHus coiHOM TepeMeHHON» 14 4.
14. | JIuneitHOE ypaBHEHHE 1 https://resh.edu.ru/subject/le
sson/1413//
15. | YpaBHeHus1, CBOASIINECS K 1 https://resh.edu.ru/subject/le
JTUHEHHBIM sson/1413//
16. | Pemenue ypaBHEHHH, CBOJISIITUXCS K 1
JIMHEHWHBIM
17. | KBagpaTHoe ypaBHEHHE 1 https://www.yaklass.ru/p/alge
18. | YpaBHeHUs1, CBOISIINECS K 1 bra/8-klass/kvadratnye-
KBaJApaTHBIM uravneniia-11021/reshenie-
19. | Pemienue ypaBHEHUN, CBOJAIINXCS K 1 ratcionalnogo-uravneniia-
KBaJIpaTHBIM svodiashchegosia-k-
20. | bukBanpaTHble ypaBHEHUS 1 kvadratnomu-9118/re-
21. | Pemenue OuKBaspaTHBIX ypaBHEHUI 1 11dcad4f-4dfe-4615-b30c-
22. | IIpuMepsl pelieHus pa3aoKeHUEM Ha 1 bdc8d773d1ef
MHOKUTEJIN
23. | poOHo-panoHanbHble YpaBHEHUS 1
24. | Pemenne npoOHO-paIIMOHATIBHBIX 1
yYpaBHEHHI
25. | Pemenue TEKCTOBBIX 3aa4 1
anreOpandyecKuM METOJIOM
26. | Pemenue TEKCTOBBIX 3aa4 1
anreOpandyecKuM METOJIOM
27. | Koumponvnas paboma Ne2 no meme 1
«Ypasuenus c oonoui nepemennoiiy
Paznen «Cucremsl ypaBHeHU» 14 4.
28. |JluHeliHOe ypaBHEHUE C IBYMS 1 https://www.yaklass.ru/p/alge
NepPEeMEHHBIMU bra/7-klass/reshenie-sistem-
29. |I'paduk nuHEHHOTO ypaBHEHUS C 1 lineinykh-uravnenii-s-
ABYMs TIEPEMEHHBIMU dvumia-peremennymi-
30. |ITocTpoenue rpaduka TuHEHHOTO 1 10998/poniatie-sistemy-
ypaBHEHUS C ABYMSI IEPEMEHHBIMU lineinykh-uravnenii-s-
31. |Cucrema qByX JIMHENMHBIX ypaBHEHUN 1

C IBYMs IICPCMCHHBIMU

dvumia-peremennymi-
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https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998/poniatie-sistemy-lineinykh-uravnenii-s-dvumia-peremennymi-12436/TeacherInfo
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998/poniatie-sistemy-lineinykh-uravnenii-s-dvumia-peremennymi-12436/TeacherInfo
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https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998/poniatie-sistemy-lineinykh-uravnenii-s-dvumia-peremennymi-12436/TeacherInfo
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998/poniatie-sistemy-lineinykh-uravnenii-s-dvumia-peremennymi-12436/TeacherInfo
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998/poniatie-sistemy-lineinykh-uravnenii-s-dvumia-peremennymi-12436/TeacherInfo

32. |Pemrenue cucTeM JTMHEHHBIX 1 12436/TeacherInfo
YpaBHEHUH C IBYyMs IEPEMECHHBIMU
33. [MeToxapl penieHus CUCTEM JIMHEUHBIX 1
YpaBHEHUH C IByMs IEPEMESHHBIMU
34. |PeuieHue cucteM ypaBHEHHIA, OHO 1 https://www.yaklass.ru/p/alge
U3 KOTOPBIX JJMHEHHOE, a IPYToe - bra/7-klass/lineinaia-
BTOPOM CTETICHU funktciia-y-kx-m-
35. |Meron croxeHus 1 9165/lineinoe-uravnenie-ax-
36. |Meroz 101CTAHOBKHU 1 by-c-0-grafik-lineinogo-
uravneniia-12118/re-
e96¢f76b-db28-4db6-84ec-
532120d161d7
37. |I'paduueckas MHTEPIIPETAINS CHCTEMBI 1 https://www.yaklass.ru/p/alge
YPAaBHEHMH C IByMSs IIEPEMEHHBIMU bra/7-klass/lineinaia-
38. |Pemenue cucteMbl ypaBHEHUM C IByMSI 1 funktciia-y-kx-m-
NEPEeMEHHBIMH TPaduecKi 9165/lineinoe-uravnenie-ax-
39. |Pemienue TEKCTOBBIX 3a1a4 1 by-c-0-grafik-lineinogo-
anreOpanyvyecKuM Crocooom uravneniia-12118/re-
40. i;?;gggemm“’mx 3a7art Ha ! e96¢f76b-db28-4db6-84ec-
532120d161d7
41. |Koumponvnas paboma Ne3 no meme 1
«Cucmembl ypagrnenuiy
Paznen «HepaBenctBa» 16 u.
42. |YuncnoBble HEPABEHCTBA 1 https://www.yaklass.ru/p/alge
43. |CBolicTBa YHCIIOBBIX HEPABEHCTB 1 bra/8-klass/kvadratichnaia-
44. |TIpeobpa3zoBaHHUE YUCIOBBIX 1 funktciia-y-kx-funktciia-y-k-
HEPaBEHCTB x-11012/kvadratichnaia-
45. |JIuHeliHbIe HEPABEHCTBA C OJTHOMN 1 funktciia-y-ax-bx-c-9108/re-
IIePEMEHHON 15b39695-e78f-443a-ada8-
46. |IIpeobpa3zoBaHue TUHEHHBIX 1 4e43b5a0ae5hb
HEPaBEHCTB C OJHOM MePEeMEHHOU
47. |PemieHue TUHEWHBIX HEPABEHCTB C 1
OJTHOM MEePEeMEHHOMN
48. |CucTteMbl JIMHEMHBIX HEPABEHCTB C 1
OJIHOM MEePEeMEHHOMN
49. |MeTozpbl pelieHus CUCTEM JIMHEHMHBIX 1
HEPaBCHCTB C OJHOM MEPEeMEHHOMN
50. |Pemenune cuctem JTMHEHHBIX 1
HEPaBCHCTB C OJHOM MEPEeMEHHOMN
51. |KBagpaTHble HEpaBEeHCTBa 1
52. |Pemenune kBagpaTHBIX HEPABEHCTB 1
53. |Merox nHTEpBaAIOB 1
54. |PemeHne HEpaBEHCTB METOJOM 1
WHTEPBAJIOB
55. |I'paduueckas uHTEpIpETAIIUs 1 https://www.yaklass.ru/p/alge
HEPaBEHCTB U CUCTEM HEPaBEHCTB C bra/9-klass/neravenstva-i-
JBYMs IIEPEMEHHBIMU sistemy-neravenstv-
56. |IToBropenue o reme «HepaBencTtsa» 1 9125/sistemy-ratcionalnykh-

neravenstv-9130/re-3747fcf3-
a076-4c1f-8335-
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https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-funktciia-y-kx-funktciia-y-k-x-11012/kvadratichnaia-funktciia-y-ax-bx-c-9108/re-15b39695-e78f-443a-ada8-4e43b5a0ae5b
https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-funktciia-y-kx-funktciia-y-k-x-11012/kvadratichnaia-funktciia-y-ax-bx-c-9108/re-15b39695-e78f-443a-ada8-4e43b5a0ae5b
https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-funktciia-y-kx-funktciia-y-k-x-11012/kvadratichnaia-funktciia-y-ax-bx-c-9108/re-15b39695-e78f-443a-ada8-4e43b5a0ae5b
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https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-funktciia-y-kx-funktciia-y-k-x-11012/kvadratichnaia-funktciia-y-ax-bx-c-9108/re-15b39695-e78f-443a-ada8-4e43b5a0ae5b
https://www.yaklass.ru/p/algebra/8-klass/kvadratichnaia-funktciia-y-kx-funktciia-y-k-x-11012/kvadratichnaia-funktciia-y-ax-bx-c-9108/re-15b39695-e78f-443a-ada8-4e43b5a0ae5b
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/sistemy-ratcionalnykh-neravenstv-9130/re-3747fcf3-a076-4c1f-8335-01ee1ffe7b87
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/sistemy-ratcionalnykh-neravenstv-9130/re-3747fcf3-a076-4c1f-8335-01ee1ffe7b87
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/sistemy-ratcionalnykh-neravenstv-9130/re-3747fcf3-a076-4c1f-8335-01ee1ffe7b87
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/sistemy-ratcionalnykh-neravenstv-9130/re-3747fcf3-a076-4c1f-8335-01ee1ffe7b87
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Oleelffe7b87
57. |Koumponvnas paboma Ned no meme 1
«Hepasencmeay
Paznen «®ynkiuun» 16 4.
58. |[lonsiTue KBaapaTHYHOMN QyHKIIUH 1 https://www.yaklass.ru/p/alge
59. [Pabora ¢ rpadukamu QyHKIIHIA 1 bra/8-klass/kvadratichnaia-
60. |CoiicTBa QyHKIMI 1 funktciia-y-kx-funktciia-y-k-
61. |[TocTpoeHue u yreHHe rpaduKOB 1 x-11012/kvadratichnaia-
GbyHKIMI funktciia-y-ax-bx-c-
62. |AnropuTMm HccienoBaHus (DYHKITHIA 1 9108/TeacherInfo
63. |KBagpaTHbIil TpexuieH U ero KOpHU 1
64. |Brigenenue kBaapara IBy4IeHa U3 1
KBaJ[paTHOI'O TPEXWICHA
65. |lIpaxmuueckas paboma no meme 1
«DynKyuu»
66. |PyHKuus y = ax®, ee CBOMCTBA H 1 https://www.yaklass.ru/p/alge
rpaguk bra/9-klass/chislovye-
67. |Ipaduxu Qpynkumii y = ax’+nuy= 1 funktcii-svoistva-chislovykh-
a(x - m)° funktcii-9132/stepennaia-
68. |[Toctpoenwue rpaduka KBaApaTUIHON 1 funktciia-s-naturalnym-
GbyHKIMH pokazatelem-12044/re-
69. |PaboTa ¢ rpadmkamu KBaApaTUIHON 1 C7626d3e-e29a-41e9-970f-
GbyHKIHH 125540190427 https://www.ya
70. |Dynkius y = x" 1 klass.ru/p/algebra/11-
71. |T'paduku pynkmii: y=k/x, y=ax3 1 klass/stepeni-s-ratcionalnym-
72. |Tpaduxu pynxuuit: y=vx, y=Ix| 1 pokazatelem-korni-
stepennye-funktcii-
11016/svoistva-stepennykh-
funktcii-i-ikh-grafiki-
9158/Teacherinfo
73. |Koumponwvnasa paboma Ne5 no meme 1
« DyHKYUUY
Pa3znen «HucnoBele MOCIEN0BATEILHOCTAY 154.
74. |YucnoBas MocnenoBaTeIbHOCTD. 1 https://www.yaklass.ru/p/alge
75. |Pemenue 3aaau o Teme: «Hucnoas 1 bra/9-klass/chislovye-
[IOCJIEI0BATEIBHOCTE Y posledovatelnosti-progressii-
9139/poniatie-chislovoi-
posledovatelnosti-sposoby-
zadaniia-posledovatelnostei-
11943
76. |Onpenencaue apupMETHIECKON 1 https://www.yaklass.ru/p/alge
MIPOTPECCUU bra/9-klass/chislovye-
77. |PerueHne 3a1a4 1o Teme: 1 posledovatelnosti-progressii-
«ApHMETHYCCKas TPOTPECCHsI» 9139/arifmeticheskaia-
78. |IloBTOpEHME MO TEME: 1 progressiia-svoistva-
«ApupmeTHHeckas MPOrpeccus. arifmeticheskoi-progressii-
79. |®opwmyna N —ro uieHa 1 9141/re-9be60eb3-2¢3a-
apHMETHUECKOI Nporpeccun 4782-b724-d5hbca94395dc
80. |®opmysa CyMMbI IEPBBIX N YJIEHOB 1
KOHEUHOM apu(pMeTHIecKon
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Pabouas nporpamma yueOHOro Kypca «reomeTpusi» B 7-9 kiiaccax

Tosichnumenvhas 3anucka
FGOMeTpI/ISI KaK OOIWMH H3 OCHOBHBIX pPa3CiIOB IIKOJBbHOM MaTCMaTUuKU,

UMEIOIINI CBOEH I1eJIbI0 00ECIICUNTh N3yUYCHHE CBOMCTB U pa3MepoB (UTYD, UX
OTHOIIEHWA W B3aMMHOE PACIOJOKEHHUE, ONUPACTCS] Ha JIOTUYECKYIO,
JI0Ka3aTeNIbHYI0 JUHUIO. [IeHHOCTh U3y4YeHUs] TEOMETPUU Ha YPOBHE OCHOBHOIO
oOmiero 00pa3oBaHUS 3aKIOYAETCA B TOM, YTO OOYYAIOIIMICS Y4YUTCS
IPOBOJIUTH JIOKa3aTeIbHbIE paccyxaeHus, CTPOUTH JIOTUYECKHUE
YMO3aKJIIOYEHUS  ,JO0Ka3blBaThb  UCTUHHBIE  YTBEPKACHUS U  CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHUS

«OT IPOTUBHOTO»,0TINYATH CBOMCTBA OT NMPU3HAKOB, (HOPMYITUPOBATH OOPATHHIE
YTBEPKACHUS.

BTopoil IeHHOCTBIO U3YUYEHUs TEOMETPUU SIBISETCA UCIIOIb30BAHUE €€ KaK
UHCTPYMEHTA MPU PELICHUH KaK MaTeMaTUYECKHX, TaK U MPAKTUYECKHUX 3a7ad,
BCTPEUAIOIIMXCA B peanbHOM >Kku3HU. OOyyalomuics ODKEH HayYUThCS
OTIPENIEIUTh TEOMETPUUECKYIO (PUTypy, OmUcaTh CIOBAMH JAaHHBIM YEPTEXK WIH
PUCYHOK, HAaWTH IJIOMIAb 3E€MEJIbHOTO YydYacTKa, paccuyuTaTh HEOOXOIUMYIO
JUIMHY OTTOBOJOKOHHOTO Ka0emst wiu TpeOyemble pa3sMepbl Tapaxa s
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpas, BBIYMCIUTENbHAS JIMHUS B
u3ydyeHun reomerpuu. lIpum pemeHnn 3amad  MPaKTUYECKOrO  XapakrTepa
OOy4JaromMiiCsT  YyYUTCS  CTPOUTh MaTeMaTHYeCKHEe MOJEIH  PeabHBIX
KA3HECHHBIX CHUTYallui, NPOBOAUTH BBIUMCIEHUS U OLCHUBATh aJE€KBATHOCTH
MIOJIy4YEHHOT'O pEe3yJIbTaTa.

KpaitHe BaxxHO MOJYEPKUBATH CBSI3M T€OMETPUM C APYTUMU Y4e€OHBIMU
npeaAMeTaMHi, MOTHBHUPOBATH MCIIOJIB30BAaTh OMNPEACIEHUSI TE€OMETPUUYECKUX
buryp W MOHATHIA, AEMOHCTPUPOBATH MPUMEHECHHE IIOJYYECHHBIX yYMEHUH B
bu3uKe U TEeXHUKE. DTH CBSI3M HamboJiee SPKO BHUJHBI B TeMax «Bektopbi»,
«TpuroHomerpuueckue cooTHOLICHUs», «Meron koopauHar» u «Teopema
[Mudaropar.

VYueOHnblii Kypc «l'eomMeTpus» BKIIOYACT CICAYIONIHE OCHOBHBIC pa3Jeiibl




conepxkanus: «l'eomerpuueckue Qurypsl M HX CcBOMCTBa», «M3mepeHue
TEOMETPUYECKUX BEIUYUH», «Jl€KapTOBBI KOOPAWHATHI Ha IUIOCKOCTH,
«Bexkrtopsl», «JIBuxkeHus miaockocTn», «lIpeodpazoBanust mogoous».

OO61iee ynuciao0 4yacoB, PEKOMEHIOBAHHBIX Jii M3Y4YEHHs] Y4eOHOro Kypca
«I"'eometrpus», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Hellel0),B 8 Kiacce
— 68 gacoB(2 gaca B Hee0), B 9 Kacce—684yacoB(2 yaca B HEJIEIIO).

Conepxanue 00y4eHUs
7 kaacc

HavyanpHbie moHsATHs TeoMmeTrpuu. Touka, mpsiMas, OTPE30K, JIyd. YTOJ.
Buner yrimos. BeprtukanbHble U cMexHble yribl. buccektpuca yria. Jlomanas,
MHOTOYToJIbHUK. [lapannenbHOCTh U NEPIEHAUKYIIPHOCTD MPSMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPHUHU.
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOCHUS C MOMOIIBIO LUPKYJIS U JUHEHUKH. TpeyroyibHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBIN W pPaBHOCTOPOHHUN  TpeyrosbHUKUA. HepaBeHCTBO
TPEYroJIbHUKA.

CoiicTBa W TpHU3HAKU PaBHOOEAPEHHOro TpeyronbHuKa. [IpuszHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CoiicTBa W MNpU3HAKU MapajuiedbHbIX OpsMbix. CymMma  yrioB
TpeyrojibHuKa. BHenHue yriel TpeyrojbHUKa.

[IpssMoyTONBbHBIA  TpeyroibHUK. (CBONCTBO MEOUAHBl MOPSIMOYTOJBHOTO
TPEyrojibHUKa,  NPOBEAEHHOM K  rumnore”Hyse. llpusHaku  paBeHCTBa
MPSMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsSMOYTOIbHBIN TPEYTrOJIBHUK C yIJIoM B 30°.

HepaBseHcTBa B reoMerpum: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJbllieM yriie U OOJbIICH CTOpOHE TPEYroJbHUKA.
[leprieHAUKYJISIp U HAKJIIOHHAS.

['eomeTpuueckoe MecTto TOYEK. buccekrpuca yria ©W  CepeIUHHBIN
NEPIICHAUKYJISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTa TOUEK.

OKpyXHOCTb M Kpyr, XopJla W JAuaMeTp, HuX CBoOicTBa. BzaumHoe
PacCIIOIOKEHNE OKPYKHOCTH M IpsiMoi. KacarenpHas M cexymas K OKPYKHOCTH.
OKpyXHOCTb, BHOHCaHHas B yroj. BnucaHHas u oOnMcaHHasi OKPYKHOCTHU
TPEYrOJIbHUKA.

8 knacc

Yetpipéxyronpauku. [lapamnenorpamm, ero npu3Haku u cBoMcTBa. YacTHble
ClIly4au TMapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaapaT), WX MPHU3HAKH H
cBoiictBa. Tpamemusi, paBHOOOKas Tpamenusi, €€ CBOIICTBA M NPHU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenust meauansl. LlenTtpaneHas cummerpus. Teopema Paneca u
TeOpeEMa O IPOMOPLIUOHAIBHBIX OTPE3KaX.

CpenHue MMHAM TPEYTrOJbHUKA U Tpaneunu. LIeHTp Macc TpeyronbHuKa.

[TogoOue TpeyroabHUKOB, Ko3(pduumueHnt nonodus. Ilpuznaku mnomodus
TpeyroJbHUKOB. IIpuMeHeHre nogo0Ous npyu peleHny MpakTHIeCKUX 3a1ad.



CpolicTBa miomaned reomerpuyeckux ¢uryp. PopMmynsl Uil IUIOLIAAH
TpPEeYrojibHUKa, MapajuiesiorpaMma, pomo6a u Tpaneuuu. OTHOLIEHWE IIoIAAe
noJ00HBIX GUryp.

Breruuciienue miomaner TpeyroaibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTON
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopemsl [ludaropa npu pemeHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TAaHI'€HC OCTPOTO yTIJla MPSMOYTOJBHOIO TPEYTOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUrOHOMETpUYecKue (YHKIHUH
yraoB B 30°, 45° u 60°.

BrnucanHble W LEHTpaJbHBIE YIJIBI, YTOJ MEXAY KacaTeJIbHOM U XOpIOoM.
Yrael  Mexay — XoplaMM U CEKyIIUMHU. BrnucaHHble U ONUCAaHHBIC
YETBIPEXYTOJIBHUKU. B3amMHOEe pacnonokeHue [ByX OKpykHocTel. Kacanue
okpyxHocTei. O01Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 knacc

Cunyc, xkocuHyc, TaHreic ymioB or 0 pmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. POPMYJIIbI TPUBEACHUS.

Pemienne TtpeyronpHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienre mnpakTHUEeCKMX 3aJad C MCIHOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[Ipeo6pazoBanue nmompodus. [lomodre COOTBETCTBEHHBIX IJIEMEHTOB.

Teopema O mNOpoOU3BENEHHUH OTPE3KOB XOpA, TEOPEMBI O MPOU3BEIECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bekrop, mimHa (MO&yJdb)  BEKTOpa, COHANpPaBJIEHHBIE  BEKTOPBHI,
IPOTUBOMOJIOKHO  HANPABIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BeKTOpamMu. Pa3noskeHHe BEKTOpa IO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopnunHatsel BekTopa. CKalsipHOE NPOHU3BEICHHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS JJIUH U YTJIOB.

JlexapTOBBI KOOPAWHATHI HA TJIOCKOCTU. Y PABHEHUS MPSMOU U OKPY>KHOCTH
B KOOpJMHATaX, EPECEUCHUE OKPYKHOCTEW U MpAMBIX. MeToJ KOOpAUHAT U €Tr0
IIPUMEHECHHUE.

[IpaBunbHbIE MHOrOYrojdbHUKHW. JInmuHa okpyxHocTH. I'pagycHas wu
paaraHHas Mepa yria, BbIUHMCICHUE [JIMH Iyr oKpyxHocteu. [lmomans kpyra,
CEKTOpa, CErMEeHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpPUU GUTYp (dIEeMEHTapHbIC
npeactasnenus). [lapannensHeiii nepeHoc. [loBopor.

IIpeomemuvie pesyrbmamul

[IpenmeTHBIC pe3yabTaThl OCBOCHHMS MPOrpaMMbl yUeOHOrO Kypca K KOHITY
o0ydeHus ¢ 7 kuacce.

Pacrio3HaBaTh H3Yy4YCHHBIE TE€OMETPHUYECKHE (UIYPBI, OMPEACIATh HX
B3aMMHOE PaCIOJIOKEHHE, H300pakaTh TeOMETPUYCCKHE (HUIYphI, BBIITOIHATH
YepTEXKHU 10 YCIOBUIO 3aJayd. V3MepsaTh JHMHEWHBIC M YIJOBbIE BEIWYMHBI.
PemmaTth 3ajau Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIMYHMH YIJIOB.

[TpoBoauTh TpyOyI0 OIICHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH IIPEIMETOB B



peanbHON >KM3HHU, pa3MEPOB IPHUPOAHBIX O0BEKTOB. Pa3nmuuarh pasmepsl 3THX
O0OBEKTOB 10 MOPSAAKY BETUUHHBI.

CtpouTh 4epTEKHU K FTEOMETPUUECKUM 3a1a4aM.

[lonp30BaTbCs NpPU3HAKAMH PABEHCTBA TPEYIOJBHUKOB, HCIIOIb30BaTh
MPU3HAKH U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKACHUS C MCIOJIB30BAHUEM I'€OMETPUUECKUX
TEOPEM.

Ilonp30BaThCs NpPU3HAKAMHM PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIMaHbl, IMPOBEAEHHOM K  TUIOTEHY3€  IPAMOYTOJbHOIO
TPEYTOJIbHUKA, B PEILIEHUU T€OMETPUUECKUX 3a]1a4.

OnpenensaTe nNapawieNbHOCTh MPSIMBIX C IOMOLIBIO YIJIOB, KOTOPBIE
oOpa3yeT ¢ HUMHU cekymad. OnpenensTh MapamieIbHOCTh NPSIMBIX C MOMOIIbIO
PABEHCTBA PACCTOSAHUM OT TOYEK OJHOU MPSIMOU 10 TOYEK APYIOM IPSMOM.

PemaTh 3aaun Ha kieTyaToil Oymare.

[TpoBOANTL BBHIYUCIICHUS W HAXOJWUTh YUCIIOBBbIE U OYKBEHHBIC 3HAYCHHS
yIJOB B TIEOMETPUYECKMX 3aJayax C MCIOJIb30BAHMEM CYMMBbI  YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa3oBaHHBIX IMpHU
NEPECEYEHUN JABYX IMapauIeNIbHBIX NPSMBIX CeKyliel. Pemars mnpakTudeckue
3a/1a4M Ha HAXO0XJAECHUE YTJIOB.

Brnanerp NOHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPENEIIATh
OMCCEeKTPHCY yIJla U CepeIUHHBIN MEPIeHANKYIIAP K OTPE3KY KaK reOMETPUUECKIE
MecTa TOYEK.

@opmMynUpPOBaTh OIPEACICHUS OKPYKHOCTH U Kpyra, XOpAbl U JAuUaMeTpa
OKPY>KHOCTH, IIOJIb30BATHCSI UX CBOWCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peLIeHnH 3a1ay.

Biianetp noHsiTHEM ONKMCAaHHOW OKOJIO TPEYIrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHTp. [lomb3oBaThcsi (pakTaMu O TOM, YTO OUCCEKTPUCHI YTIIOB
TPEYroJIbHUKA IIEPECEKAalTCs B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIC
NEPIICHAUKYJIISPBI K CTOPOHAM TPEYIrOJIbHUKA [IEPECEKAIOTCS B OJJHON TOYKE.

Brnanetrs moHsTHEM KacaTeNIbHOW K OKPYKHOCTH, MOJIb30BATHCA TEOPEMOU O
MEPIIEHAUKYJIAPHOCTH KacaTeJIbHOU U paguyca, POBEAEHHOIO K TOYKE KACAHUS.

[Tonp30BaThCs NPOCTENIIMMHU F€OMETPUUECKUMHU HEPABEHCTBAMU, [IOHUMATh
UX IMIPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE FEOMETPUUYECKHUE TIOCTPOCHHUSI C MTOMOIIBIO LIUPKYJIS U
JINHENKU.

[IpenmeTHBIE pe3yabTaThl OCBOCHHS MPOTpaMMBbl y4eOHOTO Kypca K KOHILY
o0ydeHus ¢ 8 kuacce.

PacnozHaBath OCHOBHBIE BHIIBI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIB30BAThCS UX CBOMCTBAMU MPU PEUICHUH F'€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOWCTBA TOUKHM IMEPECEUEHUs] MEUAH TPEYroJibHUKA (LIEHTpa
Macc) B pellIeHUH 3a]1a4.

BrnaneTte nmoHATHEM CpEeNHEN JTMHUU TPEYTOJIbHHUKA U TPAIEIMU, IPUMEHATH
WX CBOWMCTBA NpPH PEIIEHUH T€OMETpPUYECKHMX 3anad. llomb3oBaTbecs TeopeMoi
daneca U TEOPEMOU O NPOMOPUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX JJISl PELICHUS
MPAKTUUYECKUX 3a7a4.



[IpumensTs  mpu3HakKW  TOAOOUS  TPEYrOJbHHUKOB B PEHICHUU
r€OMETPUYECKHUX 3a/1au.

[lonb3oBaTecst Teopemoin Iludaropa s peuieHUss TEOMETPUUYECKUX U
npakTudeckux 3angad. CTpoUTh MAaTEeMaTHYECKYI0 MOJIeNIb B MPAKTUUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO MPOBOAUTH YEPTEXK W HAXOAUTh COOTBETCTBYIOIIWE
JUTVHBI.

Brnanerp mnoHATUSIMEH CHUHYCa, KOCHMHyca M TaHI€HCAa OCTPOro yria
MPSIMOYTOJILHOTO TpeyroibHuKa. [10ab30BaThCs STUMU TIOHATUSIMU JIJI PEIICHUS
MPaKTUYECKUX 3a/1a4.

Boruncnsats (pa3nuuHbIMU CIIOCOOaMU) TUIOIIAb TPEYTrObHUKA U TUIOMIAIN
MHOTOYTOJIbHBIX  (uryp (MOAB3YyACh, TJI€ HEOOXOIUMO, KaJIbKYJISITOPOM).
[TpuMeHsTh IOJTyYeHHBIE YMEHUS B TPAKTUUECKUX 3aJ1auax.

Brnanerp MOHATHUSMHM BNHCAaHHOTO M IEHTPAJBLHOIO Yrja, HCIOJIb30BaTh
TEOPEMBbI O BIUCAHHBIX YIJIaX, yriax MEXIy XopAaMu (CEKYIIUMU) U YIJIe MEXKIY
KacaTeJIbHOW M XOPAOU MPHU PEIICHUN TEOMETPUIECKUX 3a/1ad.

Brnaners moHaTHEM ONMMCAHHOTO YETHIPEXYTOIbHUKA, MPUMEHSATH CBOMCTBA
OTIMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUU 3a7a4.

[IpuMeHsTh MOTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJIENH ISl 3a/1a4 peAJIbHON JKM3HU U TTPOBOAUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TPUMEHEHUEM TMOJ00US W TPUTOHOMETPUHU (IMOJB3YACh, TJAE HEO0OXOIUMO,
KaJIbKYJISITOPOM ).

[IpenmeTHbIE pe3yabTaThl OCBOCHMS MPOTrpaMMBbl yUeOHOTO Kypca K KOHILY
obydenus ¢ 9 knacce.

3HaTh TPUTOHOMETPHUUYECKHE (QYHKIUU OCTPHIX VYIIOB, HAXOAUTh C HX
NOMOIIBIO PA3JINYHBIE AJIEMEHThl NPSIMOYTOJIBHOTO TPEYTOJbHHUKA («pELICHHE
MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaXoauTh (C MOMOIIBI0 KAIBKYJIATOPA) JJIUHbI
Y YIJIBI J1JI1 HE TaOJIUYHBIX 3HAYCHUIA.

[Tonb3oBaThCst popMyliaMu MPUBEACHHS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM [IJII HAXOXKJICHHS COOTHOWLIEHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JIJISI HAXOXKAEHUS Pa3JIMUYHbIX
AJIEMEHTOB TPEYTroJIbHUKA («PEIIEHUE TPEYrOJbHUKOBY»), MPUMEHATh HUX MpHU
pELIEHNH FeOMETPUUECKUX 3a/1a4.

Brnagets moHsATHSMU — mpeoOpa3oBaHUsA  TOM00MS, COOTBETCTBEHHBIX
AJIeMEeHTOB MOoA00HBIX Guryp. [loap30BaThcs cBOMCTBAMU MOAO0US TPOU3BOIBHBIX
buryp, ymeThb BBIYUCIATH JUIMHBI M HAaXOJIWUTh YIJBl y TOMOOHBIX (uryp.
[IpumeHaTh CcBOMCTBA MOAOOUS B TMPAKTUUECKHUX 3ajadyax. YMETh MNPUBOIAUTH
MpUMeEphI NOJI00HBIX PUTYP B OKpPYKaIOIIEeM MUPE.

[lons30BaThCsi TEOpemMaMu O TPOU3BEACHUU  OTPE3KOB  XOpA, O
MIPOU3BEICHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCSA BEKTOpaMH, MOHUMATh WX T€OMETPUUYECKUNA M (HU3UUESCKUU
CMBICJI, TPUMEHATh HUX B PEIICHHUH TEOMETPUYECKUX U (U3UYECKHX 3ajad.
[IpuMeHsTh CKaJISIpHOE MPOU3BEAECHNE BEKTOPOB JJIsl HAXOXKCHUS IJIMH U YTJIOB.

[Tonp30BaThCs METONOM KOOPJAMHAT HAa IUIOCKOCTHU, MNPUMEHSTH €ro B
pEelIeHNH FeOMETPUYECKUX U MPAKTUYECKUX 3a/1au.



BnageTs NOHATUSMHM NPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBI TyTU OKPYXXHOCTH W pPaJWaHHON MEphl yria, yMETh BBIYUCIATH ILJIOMIAIb
Kpyra u ero yacteil. [IpuMeHaTh noiayyeHHble YMEHUS B IPAKTUYECKUX 3a7a4ax.

HaxoauTe ocu (WM LEHTPBI) CUMMETpUU (UTyp, MPUMEHSATH IBUKEHUS
IJIOCKOCTHU B MPOCTEUILNX CITydasiX.

[IpyMeHATh MONMy4YeHHbIE 3HaHUS Ha MPAKTUKE — CTPOUTh MATEMAaTHYECKHE
MOJIeNIN JIJIS 33/1a4 peajbHOU JKU3HU U MPOBOJUTH COOTBETCTBYIOLINE BHIYUCICHUS
C NPUMEHEHHEM TNOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YyACh, TAe
HEO0O0XO0UMO, KAJIbKYJISITOPOM).

TemaTnyeckoe mIaHupoOBaHUE

1 knacc
N HanmenoBanue pa3nenos u tem Kosmmuectso OnekTpoHHbIe (IU(POBbIE)
/o 9acoB, 00pazoBaTeNbHBIEC PECYPCHI
OTBOJTUMBIX
Ha
OCBOCHHE
KaXJIOTO
paznena u
TEMBI
1 2 3 4
IToBTOpEHue 4 u.
1. [ToBTOpenue no teme: «PemeHue 1
3a/1a4 Ha HaX0XJACHUE MepUMeTpa U
IJIOUIaAM KBajpaTa u
MIPSIMOYTOJIbHUKA
2. [ToBTOpenue no Teme: «Pemenue Ha 1
HaX0XJACHUE JUIMHBI OKPYKHOCTH U
TUIOLIAN KPYyTray
3. [ToBTOpEeHue no TeMe: «3aaauu Ha 1
HaxoXJiIeHne 00bEéMa Kyba u
MPSIMOYTOJIBHOTO MapajuIeIeIe/1a
4. CraproBas KOHTpoJibHas padoTa No 1 1
Paznen «HauanpHbie reomerprueckue cBeaeHus» 11 4.
5. | IIpsimast u oTpe3ok 1 https://resh.edu.ru/subject/lesson
17284/
6. | JIyd u yron 1 https://resh.edu.ru/subject/lesson
17283/
7. | PaBenctBo ¢uryp. CpaBHeHHE 1 https://resh.edu.ru/subject/lesson
OTPE3KOB U YIIIOB. [7282/
8. | U3mepeHue oTpe3KOB. 1 https://resh.edu.ru/subject/lesson
9. | Pemenwne 3amau no teme: «M3mepenne 1 7281/
OTPE3KOB»
10. | U3mepenue yrios. 1 https://resh.edu.ru/subject/lesson
11. | Pemenue 3agau no teme: «M3mepenue 1 7286/
NAR(0):3>
12. | CMeXHbIE U BEPTHKAIbHBIE YTIIbI. 1 https://resh.edu.ru/subject/lesson

172871




13.

[lepneHuKyIIApHBIE IPSMBIE.

https://resh.edu.ru/subject/lesson
7288/

14. | Pemenue 3anau o teme «HavyanbHble 1 https://resh.edu.ru/subject/lesson
reOMETPUIECKUE CBEICHHS» 17285/
15. | Konmponvnas paboma Ne 2 no meme: 1

«Hauanvnvle ceomempuyeckue
Cc6eO0eHUs»

Paznen «Tpeyronsaukn» 16 a

https://resh.edu.ru/subject/lesson

16. | TpeyroabHUK. 1
17292/

17. | TlepBslii NpHU3HAK PaBEHCTBA 1 https://resh.edu.ru/subject/lesson
TPEYroJIbHUKOB 17294/

18. | Pemenue 3anay no teme: «IlepBriii 1
MIPU3HAK PABEHCTBA TPEYTOJHLHUKOBY»

19. | IlepneHauKysIsIp K IpsiMoit. MeuaHsl, 1 https://resh.edu.ru/subject/lesson
OMCCEKTPHUCHI, BBICOTHI TPEYTOJIbHUKA. 17290/

20. | PaBHOOEIPEHHBIN TPEYTOJIBHHUK, €TO 1 https://resh.edu.ru/subject/lesson
CBOWCTBA. 7295/

21. | Pemenue 3ama4 mo reme 1
«PaBHOOEIPEHHBIN TPEYTOITBHUK

22. | Bropoii mpu3Hak paBeHCTBA 1 https://resh.edu.ru/subject/lesson
TPEYrOJIbHUKOB 17296/

23. | Pemenue 3ana4 Ha 1 https://resh.edu.ru/subject/lesson
MPUMEHEHHE BTOPOTO /7297/
MpHU3HAKa PaBEHCTBA
TPEYroJLHUKOB

24. | Tperuit mpu3HaK paBEHCTBA 1 https://resh.edu.ru/subject/lesson
TPEYrOJILHUKOB 17296/

25. | Pemenue 3ana4 Ha 1 https://resh.edu.ru/subject/lesson
MPUMEHEHHE TPETHETO /7297/
MpHU3HaKa PaBEHCTBA
TPEYroJbHUKOB

26. | OxpyxHOCTh. [TocTpoeHue IupKyIeM 1 https://resh.edu.ru/subject/lesson
Y JIMHCHKOU 7289/

27. | IIpumepsl 3aJ1a4 HATIOCTPOCHUE 1

28. | Penienue 3a1a4 Ha OCTPOCHUE. 1

29. | Penrenue 3a1a4 Ha IpUMEHEHUE 1
[IPU3HAKOB PaBCHCTBA https://resh.edu.ru/subject/lesson
TPEYrOJIbHUKOB 17297/
MOCTPOCHHE.

30. | Pemrenue 3anau. [loaroroska k 1
KOHTPOJILHOH paboTe

31. | KontponsHas padota Ne 3 o teme: 1

«lIpusnaxu pasencmea
Mpey20abHUKOEY.

Paznen «[lapamnenbHsle npsimMbie» 14 4.

32. | Onpenenenue napamuienbHOCTH 1
IPSIMBIX.

33. | [Ipu3Haku mapaaienbHOCTH IPSAMBIX 1

34. | Pemenue 3agau no teme: " [IpuszHaku 1

https://resh.edu.ru/subject/lesson
17299/
https://resh.edu.ru/subject/lesson
17298/



https://resh.edu.ru/subject/lesson/7296/
https://resh.edu.ru/subject/lesson/7296/
https://resh.edu.ru/subject/lesson/7296/
https://resh.edu.ru/subject/lesson/7296/
https://resh.edu.ru/subject/lesson/7299/
https://resh.edu.ru/subject/lesson/7299/

N1apAJUIEILHOCTH MPSIMBIX

35. | [IpakTuyeckue criocoObl MOCTPOEHUS 1
MapajuieIbHbIX MPSMbBIX
36. | Pemenue 3amau 1o reme 1
«IIpu3HaKu napayIeIbHOCTUIPSIMBIX)
37. | O0 akcuomax reoMeTpuu 1
38. | Akcuoma napajiiesibHbIX IPSIMbIX 1
39. | Teopema 06 yriax, 0Opa3oBaHHBIX 1 https://resh.edu.ru/subject/lesson
JBYMSI ITapajlIeIbHBIMU IIPSIMBIMU U 17300/
CeKyIeH https://resh.edu.ru/subject/lesson
17301/
40. | Yrasl ¢ COOTBETCTBEHHO 1
napajuieIbHBIMU WIH
MePIEHIUKYJISIPHBIMUA CTOPOHAMH
41. | Pemenue 3a1a4 1o reme: «AKCHOMa 1
TapajuIeabHbIX MPSIMBIX)
42. | Pemrenne 3a1a4 1mo TeMe: 1
«[TapanenbHbIe IPSIMBIE».
43. | YpOoK MpakTHUKyM I10 TEME: 1
«[TapamienbHbIe TPSMBIEY
44. | Pemenue 3anmad. IloaroroBka k 1
KOHTPOJIbHOU paboTe.
45. | Konmponvhas paboma Ne 4 no meme: 1 https://resh.edu.ru/subject/lesson
«llapannenvnvie npsamvie» 17302/
Paznen «CooTHoIIEHHE MEX Ty CTOPOHAMH U YTJIaMU TPEYTroJibHUKay 184.
46. | Ananu3 KOHTPOIBHON padoTa. 1 https://resh.edu.ru/subject/lesson
CymMa yrioB TpeyroJibHHKA. 17308/
47. | Buasl TpeyroJbHUKOB. 1
48. | Teopema 0 COOTHOIICHUSIX MEXTY 1 https://resh.edu.ru/subject/lesson
CTOPOHAMU U YIJIaMU TPEYIOJILHUKA. 17307/
49. | Pemenue 3aaau no teme: «Teopema o 1
COOTHOIIEHUSX MEXIY CTOPOHAMU U
yriamMH TPEYroJbHUKa»
50. | HepaBeHCTBO TpeyroibHUKA. 1
51. | Pemenue 3agau o teme: 1
«HepaBeHCTBO TpEYroJpHUKa»
52. | Pemenue 3amau. [logroroska k 1
KOHTPOJILHOU paboTe.
53. | Koumponvuas paboma Ne 5. 1
«Cymma y2n08 mpey2onbHuKa»
54. | Hexotopsle cBOICTBA MPSIMOYTOJIEHBIX 1 https://resh.edu.ru/subject/lesson
TPEYrOJIbHUKOB. 17309/
55. | Pemienune 3agad Ha TpUMEHEHUE 1
CBOMCTB NMPSAMOYTOJIbHOTO
TPEYroJIbHUKA
56. | IIpu3Haku paBeHCTBA NPSAMOYTOJIBHBIX 1
TPEYroJIbHUKOB
57. | Pemenue 3agau o reme 1
«IIpAMOYrOIBHBIA TPEYTOJIbHUK
58. | PaccrosiHue OT TOUKH 0 TPSMOi 1 https://resh.edu.ru/subject/lesson



https://resh.edu.ru/subject/lesson/7300/
https://resh.edu.ru/subject/lesson/7300/

Paccrosnue Mex 1y napasuiesIbHbIMUA
PSIMBIMH

17306/

59. | Pemenue 3anau. [logroroBka k 1 https://resh.edu.ru/subject/lesson
KOHTPOJIBHOU padoTte 17304/
60. | Ilpomescymounas ammecmayusi. 1
T'ooosas konmponvhas paboma.
61. | [TocTpoenue TpeyroabHHUKA IO TPEM 1 https://resh.edu.ru/subject/lesson
3JICMCHTaM [7305/
62. | Pemenue 3a1au o reme 1
«ITocTpoeHue TpeyrojpHUKa
10 TPEM JIEMEHTAMY
63. | Pemenue 3amad Ha MOCTpOCHNE 1
[ToBTOpenue u 0606meHne S u.
64. | I[ToBTopenue. HauanbHbie 1 https://resh.edu.ru/subject/less
TEOMETPUYCCKUE CBE/ICHHS. on/7313/
65. | [ToBTOpenue. TpeyroabHUKH. 1 https://resh.edu.ru/subject/less
PaBeHCTBO TpeyroabHUKOB on/7314/
66. | [ToBTOpenue mo teme: «Meauana, 1 https://resh.edu.ru/subject/lesso
OHcceKTpuca, BRICOTATPEYrOJIbHUKA» n/7312/
67. | [loBTopenue. PaBHOOEApEHHBIIH 1
TPEYTrOJIbHUK U €r0 CBOMCTBA.
68. | [ToBTopenwue. [lapasienbHble MPSIMBIE. 1 https://resh.edu.ru/subject/lesso
[Tpu3HaKy napaIeIbHOCTH MPAMBIX. n/7311/
Bcero: 68 u.
8 knacc
N HanmenoBanue pa3nenos u teM KonungecTBo OnekTpoHHbIe (IU(POBbIE)
n/n 4acoB, o0OpazoBaresbHbIC PECYPChI
OTBOJMMBIX
Ha
OCBOCHHE
KaXJIOTO
pazzena u
TEMBI
1 2 3 4
[ToBTOpeHue 24.
1. | [loBTopenue. TpeyronbHUKH. 1 https://resh.edu.ru/subject/lesson
PaBeHCTBO TPEYroOJIbHUKOB 7314/
2. | IloBTOopenue. PaBHoOenpeHHBIH 1 https://resh.edu.ru/subject/lesson
TPEYrOJIbHUK U €r0 CBOWCTBA. 17312/
Pasnen «YerpipéxyroapHukn» 12 4.

3. | [Mapamienorpamm, ero nmpu3HaKku 1 https://resh.edu.ru/subject/lesson
11499/
https://resh.edu.ru/subject/lesson
11496/

4. | Ilapamienorpamm, ero CBOMCTBa 1 https://resh.edu.ru/subject/lesson
11499/

5. | IlpsmoyronbHUK, poMO, KBapat, UX 1 https://resh.edu.ru/subject/lesson



https://resh.edu.ru/subject/lesson/1499/
https://resh.edu.ru/subject/lesson/1499/

MPU3HAKA 11495/
6. | IIpssmoyronbHUK, poMO, KBaapar, UX 1
CBOICTBA.
7. | Tpanerus 1 https://resh.edu.ru/subject/lesson
8. | Pemenue 3amau no teme «Tpanenus» 1 12009/
9. | PaBHOOenpeHHas Tpaneuus 1
10. | IIpsimoyroJibHAas Tpaneuus 1
11. | YaBoeHnmne MeauaHbl 1
12. | [IpumeHeHME yIBOCHUS METHAHBI 1
13. | LlenTpanbHas cummerpust 1
14. | Konmponvnas paboma Nel no meme 1
«YemvwipexyzonvHuxuy
Paznen «Teopema daneca u TeopeMa o MPOMOPIHUOHATBHBIX OTPE3KaX, MOI00HBIE
TPEyroJbHUKN» 15 4.
15. |Teopema ®aneca u Teopema o 1 https://resh.edu.ru/subject/lesson
MPONOPIIMOHABHBIX OTPE3Kax. 12502/
16. |Pemrenwne 3agay mo teMe: 1
«Teopema Paneca u Teopema o
MPOITOPIIHOHAIBHBIX OTPE3KaX».
17. |Cpennsist TMHUS TPEYrOIbHHUKA 1 https://resh.edu.ru/subject/lesson
18. |3amaum mo teme «CpenHsisi TMHUS 1 /2015/
TPEeYroJbHUKa»
19. |Tpameuus, e€ cpeaHss JIUHUSA 1
20. |3amauu 1o Teme «CpeaHsisi TUHUS 1
TPANELUNy.
21. |TIponoprioHaIbHBIC OTPE3KH, 1 https://resh.edu.ru/subject/lesson
MMOCTPOEHHE YETBEPTOTO /3035/
MPOMOPLIMOHAIBHOTO OTPE3Ka
22. |CBoiicTBa LIEHTpa Macc B 1
TPEYroJbHUKE
23. |IlopoOHble TpeyroabHUKU 1
24. |IlepBblii mpU3HAK 1MO100Ms 1 https://resh.edu.ru/subject/lesson
TPEYroJbHUKOB 12503/
25. |BTopoii npu3Hak moaoous 1
TPEYTrOJIbHUKOB
26. |Tperuit npuszHak nonoous 1
TPEYTOJIHLHUKOB
27. |Pewenue 3anau no teme «llono0nbIe 1 https://resh.edu.ru/subject/lesson
TPEYTOJIbHUKI 13140/
28. |lloBTopenue no teme «Ilono06HbIe 1 https://resh.edu.ru/subject/lesson
TPEYTOJIbHUKI 12018/
29. |Koumponvnas paboma Ne2 no meme 1
«llooobuble mpey2onbHuKuY
Paznen «Teopema [Tudaropa u nauana tpuronomerpun» 10 4.
30. |Teopema ITudaropa, e€ 1 https://resh.edu.ru/subject/lesson
JI0Ka3aTeJIbLCTBO 11490/
31. |Teopema Iludaropa, e€ 1
MIPUMEHECHHE.
32. |Ob6parnas Teopema [Tudaropa. 1
33. |Pemenue 3a1a4 ¢ UCNOJIb30BAaHUEM 1




teopeMsl [ludaropa.

34.

OmnpeneneHne TPUTOHOMETPUIECKUX
(GyHKIUH 0CTPOTo yria

35.

TpuUroHomMeTpru4eCcKrue COOTHOILICHUS B
MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

36.

OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO

37.

CooTHOIIEHNS MEX 1y CTOPOHAMU
B IIPSIMOYTOJIBHBIX
TPEYroJIbHUKAX C yriiaMu B 45°u
45°

38.

CooTHoIIEHNS MEX1y CTOPOHAMU B
MPSIMOYTOJIBHBIX TPEYrOJIBHUKAX C
yrimamu B 30° u 60°

https://resh.edu.ru/subject/lesson
120171

39.

Konmponvnas paboma Ne3 no meme
«Teopema [lugpazopay

Paznen «Ilnomans. Haxoxaenue miomnianeit TpeyroJbHUKOB U MHOTOYTOJIBHBIX (UTYP.

[Tmomamm mogoOHBIX huryp.» 144.

40. | lonsTue mnomamm purypsl 1 https://resh.edu.ru/subject/lesson
41. | Inomames TpeyroabHUKA 1 11492/
42. | Inomans napamienorpaMmma 1 https://resh.edu.ru/subject/lesson
11493/
43. | OTtHOomeHHue IIOIaaeH 1
TPEYroJIHbHUKOB
44, | BeruucieHne miomaneil CIoKHBIX 1
(duryp yepes pazdoreHUE HA YACTH U
JOCTPOEHHUE
45, | Ilnomanu ¢uryp Ha KieT4aToi 1
Oymare
46. | [Tnomanm mogoOHKBIX GHUryp 1 https://resh.edu.ru/subject/lesson
47. | Beruucinenue miomanen nomo0HbIX 1 /2014/
(uryp
48. | IlpakTiyeckue 3a/1a4n Ha BHIYUCICHHE 1
TIoIane
49. | PelieHue nmpakTUYECKUX 3a7a4 Ha 1
BBIYHCIICHUE TLJIOIIAACH
50. | 3apauu ¢ NpaKTUYECKUM 1
COJICpYKAHUECM.
51. | Pemenue 3aga4 ¢ IOMOIIBIO 1
METO/1a BCIIOMOTaTeIbHOM
ILIOIIATU
52. | Pemenue 3amau. [ToarotoBka k 1 https://resh.edu.ru/subject/lesson
KOHTPOJIEHOH padore. 12013/
53. | Koumponvnasa paboma Nedno meme 1

«lInowaou guzyp»

Pa3znen «Yriael B okpyXHOCTH. BrincanHble 1 onucaHHbIe YETHIPEXYrOJbHUKY. KacaTenbHble K
okpyxHocTu. Kacanue okpyxHoctn» 13 4.

54. | BriucaHHble U IICHTPATbHBIE YTIIbI 1 https://resh.edu.ru/subject/lesson
12505/

55. | Yrou Mexnay KacaTeapHON U XOpAoi 1

56. | Yrusl Mmexay XopJaMu U CEKyIIUMHU 1




57. | Pemenue 3a71a4 1o teme 1
«OKpYKHOCTBY.
58. | Buucannble u onucanHble 1
9eThIPEXYTOJILHUKH
59. | CBoiicTBa BOUCAHHBIX H 1
OTIICAHHBIX
YETBIPEXYTOJIBHUKOB
60. | [IpumeHeHme STUX CBOKCTB MPH 1
PEIICHUH TEOMETPHYCCKUX 33124
61. | BsanMHOE pacroyiosKeHHe IBYX 1 https://resh.edu.ru/subject/lesson
OKPY)KHOCTEH 13036/
62. | 3amaum Ha B3aMMHOE 1
pacIioyioKeHUEe IBYX
OKPY>KHOCTEH
63. | Kacanme okpyxHocrteil. Permenne 1
3a/1a4.
64. | Pemenue 3a/1a4 Ha KacaHue 1
OKpPYXKHOCTEH
65. | OboOmarmuii ypok mo teme: «¥eauwl u 1
OKDYHCHOCTNUY
66. | IlpoMexyTOUHAs aTTECTALUA. 1
T'ogoBasi KOHTPOJILHAS padoTa.
[ToBTOpenue u 06061eHne 2 4.
67. | IloBTopenue. PaBHoOeipeHHBII 1 https://resh.edu.ru/subject/lesso
TPEYroJIbHUK ¥ €r0 CBOWCTBA. n/7312/
68. | [ToBTopenwue. [lapasienbHble MPSIMBIE. 1 https://resh.edu.ru/subject/lesso
[Tpu3HaKy napaIeIbHOCTH MPSAMBIX. n/7311/
Bcero: 68 u.
Oxnacc
N HaunmenoBanue pas3aenoB u TeM KonunyectBo OnekTpoHHbIe (IU(GPOBbHIE)
/i YacoB, 00pa3oBaTeNbHbIE PECYPChI
OTBOJIUMBIX
Ha
OCBOCHHE
K00
pazzena u
TEMBI
1 2 3 4
[ToBTOpenue 3u4.
1. [TogoGHbBIE TPEYroJbHUKH 1
2. UYeThlpexyroJIbHUKY. ITnomanu 1
T€OMETPUYECKUX PUTYD
3. Brmcannsie, OIMCaHHbBIC u 1
[EHTPAIbHBIC YTJIIbI
Pazgen « Tpuronomerpusi. TeopeMbl KOCHHYCOB U CUHYCOB. Pelienue
TPEYTrOJIbHUKOB.» 16 4.
4. OnpeneneHre TPUTOHOMETPUUECKUX 1
¢yHkmii yrnos ot 0°10180°
5. Pemenne 3a/1a4 o TeMe: 1
«OrnpeneneHrne TPUTOHOMETPUIECKUX




dbynkuwmii yrinos ot 0°m10180°»

6. KocuHyc ® cHHyC mpsMOro W 1 https://lesson.edu.ru/lesson/120c
TYIIOTO yTJia cd59-7bd6-4de3-9b30-
3fa45032aela
7. HaxoxaeHue KocuHyca W CHHYcCa 1 https://lesson.edu.ru/lesson/3219
PSIMOT'O U TYIIOTO yTIJia 53a7-e00b-4b0e-8501-
8. Teopema KOCHHYCOB 1 e63e9ehd3598
9. | Teopema cunycoB (C paauycom 1
ONMCAHHON OKPYKHOCTH)
10. | Haxoxnaenue TUTAH CTOpPOH 1
TPEYTOJILHHUKOB
11. | Haxoxnenue BEJIMYUH YTJIOB 1
TPEYTOJIbHUKOB
12. | dopmyrna 1iomagd TPEyrojbHUKa 1
yepe3 JBE CTOPOHBI U yTOJd MEXIY
HUMH
13. 3agaud Ha BBIYMCICHUE TUJIOIIAIN 1 https://lesson.edu.ru/lesson/c06e
TPEYroJbHUKA 84c5-f9ee-4c4f-b602-
420bfe06¢b7d
14. | dopmyia TLTOIIA N 1 https://lesson.edu.ru/lesson/f07d
YETHIPEXYTOJIEHUKA yepe3 ero 46e9-221e-4d92-808a-
JTMArOHAJIN M YTOJl MEXITY HUMH 0827a1d54588
15. 3amau Ha BBIYHCICHHE ILIOMIIAIH 1
4eTHIPEXYTOJIbHUKA
16. | Pemenue TpeyroibHIKOB 1 https://lesson.edu.ru/lesson/9d63
cdda-c837-41f1-a625-
0fc9603dadf2
17. | VYpok  mHpakTUKyM TII0  TEME: 1
«PereHune TpeyroabHUKOBY
18. | OO0oOmEeHne W KOHTPOJb IO TEMe 1 https://lesson.edu.ru/lesson/0286
«TpuronomeTpusn» cc93-faa7-4c93-abbe-
5051e1dbd580
19. | Kommponvuas paboma Nelno meme 1
«Tpueonomempusy
Paznen «IIpeobpazoBanue noaodus. MeTpuieckrue COOTHOIICHUS B OKpY)KHOCTH» 10 4.
20. | IlonsTue 0 npeoOpa3oBaHuU 1 https://lesson.edu.ru/lesson/5049
MoA00us c591-bed1-445a-8ac3-
3c768b4b8b6e
21. | T'omorerus. [Tomobue B )xU3HU 1 https://lesson.edu.ru/lesson/0f00
e5d4-5474-4052-bd2f-
803cfb1b3848
22. | CoOOTBETCTBEHHBIE AJIEMEHTBI 1 https://lesson.edu.ru/lesson/d4aff
MOJ00HBIX (UTyp 632-910a-4a90-a877-
28f34bf58396
23. [lepumeTpsl U MIIOMAAN TTOAOOHBIX 1
duryp
24. | Teopema 0 IpOU3BEIECHUH OTPE3KOB 1 https://lesson.edu.ru/lesson/05bc
XOPJI B OKPYKHOCTHU 95ce-209e-4143-a89c-
065e73adea’?2
25. | Teopema ©0 TIpOM3BEIEHUU U 1




OTPE3KOB CEKYIIHNX

26. | Teopema o KBajpaTe KacaTeIbHOM 1 https://lesson.edu.ru/lesson/2836
af86-e13a-4f42-9b77-
d2d864f7a543

27. | Ilpumenenwue B pereHnu 1

FCOMETPHUYECKUX 3a/1a4
28. | OOoOIIeHre W KOHTPOJIb IO TEME 1 https://lesson.edu.ru/lesson/e075
«IIpeobOpasoBanue o00usI. b118-cfd2-4170-8678-
Metpuueckue COOTHOILECHUSA B 82f71ccf9a09
OKPY>KHOCTH»
29. | Koumponvnaa paboma Ne2 no meme 1
«IIpeobpazosanue noooous.
Mempuueckue  coomHowieHuss 8
OKPYIHCHOCTNUY
Paznen «Bekropspy 12 4.

30. | Ormpenenenne BEKTOPOB 1 https://lesson.edu.ru/lesson/8c78

31. CrnoxeHue U pa3HOCTh BEKTOPOB 1 f9f3-0b96-4d2d-8448-
ca4984b457fh

32. | YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://lesson.edu.ru/lesson/3al7
3212-b167-4fad-9254-
eaa8ed4fc944

33. | Dusuyeckuii ©W TCOMETPHUYCCKUN 1 https://lesson.edu.ru/lesson/8602

CMBICJT BEKTOPOB 4al3-fcea-4b73-b24d-
e1f6687bd90d

34. | PaznoxeHue BeKTOpa 10 JABYM 1 https://lesson.edu.ru/lesson/dbbf

HEKOJUTHHCAPHBIM BEKTOpaM c104-c736-4c9b-9f98-
248d8dee4830

35. Perenue 3a71a4 o TEME: 1

«Pa3yo)keHHe BEKTOpa 10 JABYM
HEKOJUTMHEAPHBIM BEKTOpamM»
36. | KoopauHarsl BEeKTOpa 1
37. | Css3b MEXITY KOOpJIMHATaMH 1
BEKTOpa M KOOPJIMHATAMHU €0 Havayia
Y KOHIIA

38. | CkansipHOE NPOM3BEICHUE BEKTOPOB 1 https://lesson.edu.ru/lesson/5f4d
dad8-6d91-499b-922a-
e8b78e781535

39. | Pemenue 3amady  Cc  TOMOIIBIO 1 https://lesson.edu.ru/lesson/fl1a

BEKTOPOB 119b-0422-40ab-b608-
b629f8d256¢7

40. | OO0O0OIIEHHE W KOHTPOJIb II0 TEME: 1 https://lesson.edu.ru/lesson/a4cf

«BexkropsD» 42e0-b1a3-4216-9105-
2602b17720fe

41. | Kommponwvnas paboma Ne3 no meme 1

«Bexmopuiy
Paznen «/lekapToBbl KOOPAUHATHI HA TUIOCKOCTH» 9 4.
42. | [lexkapTOBBI KOOpPJIMHATHI TOUYEK Ha 1 https://lesson.edu.ru/lesson/b53d
MJIOCKOCTH e3c2-9b86-49be-8b09-
cb79788d9cd9
43. | YpaBHeHHE IpsSMOUH 1 https://lesson.edu.ru/lesson/040f

905b-2296-4347-b899-




223c406f82b2

44. | VYrnosoi ko3 duireHr, 1 https://lesson.edu.ru/lesson/d919
TaHI'CHC yria HaKJIOHA, b49h-9bef-4446-a5dc-
mapaJuICJIbHBIC u 9ebe2aad68b5
MIEPIICHINKYJISIPHBIC PSIMbIE

45. | VYpaBHEHHE OKPYKHOCTH 1 https://lesson.edu.ru/lesson/2339

dOed-2f7c-4634-97a4-
2016874f9fbb

46. | HaxoxmeHue  KOOpOMHAT — TOYCK 1 https://lesson.edu.ru/lesson/2907
MepeceyYeHUs1 OKPYKHOCTH U TIPSIMO 3477-18fe-4d6e-b845-

91cf10f46359

47. | Merox KoOpAMHAT NpPHU PELICHUH 1
T€OMETPUYECKUX 3a]1a4

48. | Hcnonp3oBaHHE MeTO/lAa KOOPAWHAT 1
B IIPAKTUYECKHUX 3a/1a4ax

49. | Meroa KOOpAMHAT B MPAKTHYCCKUX 1 https://lesson.edu.ru/lesson/9da0
3a1a9ax b27d-c23a-4e15-8a84-

25h3443facf2

50. | Koumponvnas paboma Nedno meme 1
«/lexapmosuvl KOOpOUHambl Ha
NAOCKOCMU»

Paznen «lIpaBuibHBIE MHOTOYTOJIBHUKH. JJTMHA OKPYKHOCTH M TUIOLIAAL KPyTa.
Brraucienue mromanein» 8 4.

51. | IIpaBWIBbHBIC MHOTOYTOJIBLHUKH, 1 https://lesson.edu.ru/lesson/e70c
BBIYHCIIEHUE UX DJIIEMEHTOB e9ec-3dfa-43ae-858b-

7dcdd5a38f7a

52. | Ywucio wu 1JIMHA OKPYKHOCTH 1

53. | JlimHa 1yru OKpY>KHOCTH 1 https://lesson.edu.ru/lesson/a2e8

7148-b50e-49da-8c67-
0966e2353a5d

54, Pannannas mepa yrna 1

55. | Ilnomans kpyra I[lmomans cekropa 1 https://lesson.edu.ru/lesson/1elf
1 CerMeHTa 5524-6e65-496e-bd8f-

9cd6b6a90923

56. | Bsruucienue mioniauei Guryp, 1 https://lesson.edu.ru/lesson/2c47
BKJIIOYAIOINHUX JJIEMEHTHI KpyTra. ce2a-7b61-4d77-8851-

85cc6ff97779

57. | OO0o0O0IIeHHE U KOHTPOJIb TI0 TEME: 1 https://lesson.edu.ru/lesson/ec4a
«IIpaBUIbHBIE MHOTOYTOJIBHUKH. 77b6-eh84-4de3-87e4-

JlnmHa OKpy’>KHOCTH U TIIOIIAb 3a7519f6e5¢d
Kpyra. Beruncienue ninomanen»
58. | Koumponvuas paboma Ne5 no meme 1
«IIpasunbrvle MHO20Y20TbHUKU.
Jlnuna okpysCcHOCmuU U nI0wadsb
Kpyea. Buviuucnenue niowaoeiiy
Paznen «JIBmxenus mimockoctn» 6 4.
59. | IlousATHe 0 NIBMKEHUU IIOCKOCTH 1 https://lesson.edu.ru/lesson/52b2

6f3f-c5fh-49b1-96d7-
f8ce849ac4d3




60. | IlapasutenbHBII IEpEHOC 1 https://lesson.edu.ru/lesson/b964
61. | IloBOpOT U CUMMETpPHS 1 5ae6-4857-44b5-9322-
95d6d780e3b7
62. | Ocu ¥ HEHTPHI CHMMETPUHN 1 https://lesson.edu.ru/lesson/7af7
bc45-3670-4f4e-88b0-
e87d3a8e9c74
63. | Ilpocreiiime mpuMeHEHUs B 1 https://lesson.edu.ru/lesson/7f8f
pemcCHUH 33184 98ac-0760-4892-a5e6-
6c40c549344b
64. | IIpomeskyTo4uHasi aTTeCTAIUSL. 1
I'onoBasi KOHTPoOJIbLHAs padoTa.

[ToBTOpenue u 0606menHue 4 u.

65. | IloBTopenue. TpeyroabHUKU 1 https://lesson.edu.ru/lesson/051
cd5bf-6561-476b-9568-
17¢7f69b2145

66. | IloBropenwue. [TpusHaku NOO00HS U 1 https://lesson.edu.ru/lesson/480

paBEHCTBA TPEYrOJIbLHUKOB 88c0a-1443-424a-a937-
6246683d3679

67. [TosTopenwue. [Tnomanp 1

YETBIPEXYTOJIbHUKOB, TPEYTOJIbHUKA.
Teopema [Tudaropa
68. [ToBTOpenue. Tpuronomerpusi. 1
Bcero: 68 u.

Pabouas IIporpamMmMa V‘IC6HOFO Kypca «BEpOSITHOCTh ¥ CTaTUCTHKAY B 7-9
Kj1accax

lloacuumenvHas 3anucka

B coBpemenHOM 11u(ppoBOM MUpPE BEPOSTHOCTh U CTATHUCTHKA MPUOOPETAIOT
BCE OOJBIIYIO 3HAYMMOCTbh, KaK C TOYKU 3PEHHUS MPAKTUYECKUX MPUIOKEHHH, TaKk
U UX pOJIM B 00pa30BaHMM, HEOOXOAMMOM KaKJIOMY 4elloBeKy. Bo3pacraeT uncio
npodeccuid, Mpu OBJIAJICHUH KOTOPBIMU TpeOyeTcs xopolnasi 6a30Basi MOArOTOBKa
B 00JacTH BEPOSITHOCTH W CTAaTUCTHUKM, TakKas TMOJATOTOBKA BaKHA JIJIS
MIPOJIOJDKEHUST 00pa30BaHMsI M JIJIsl YCTIEITHON TPO(eCcCCHOHATBHOM Kaphephl.

Kaxxnprii ueoBeK MOCTOSSHHO MPUHUMAET PEIICHUsI HA OCHOBE MMEIOIIMXCS
y HEro JaHHbIX. A i1 0OOCHOBAaHHOTO TIPHUHSITHS pEIICHUS B YCIOBHUAX
HEJ0CTaTKa WM M30BITKAa HHPOpPMAlUA HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSATHOCTHOE M CTATUCTUIECKOE MBIIIIICHHE.

NMeHHO TO03TOMY OCTpPO BCTajla HEOOXOAMMOCTH CPOpPMUPOBATH Y
oOydarommxcs GyHKIHOHATHHYIO TPAMOTHOCTD, BKITIOYAIOIIYIO B c€0s B KAUECTBE
HEOTHEMJIEMON  COCTaBIIAIONICH YMEHHE BOCIPUHUMATh U  KPUTHYECKHU
aHANMM3UPOBATh MHGOPMAIIHIO, TTPEACTABICHHYIO B Pa3IUYHBIX (hOopMax, MOHUMATH
BEPOSITHOCTHBIN XapakTep MHOTHUX pEaIbHBIX TMPOIECCOB W 3aBHCHMOCTEH,
MPOU3BOIUTH MPOCTEHUININE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH IMPUHIUMIIAMH cOOpa, aHallu3a U
MPEACTABICHUS JAaHHBIX W3 Pa3IUYHBIX cdep KU3HU OO0IIecCTBa W rocyJapcTBa
npuoOiaer oOydaroluXcs K OOIIECTBEHHbIM HHTepecaM. l3ydeHne OCHOB



KOMOMHATOPUKHU pPa3BUBAET HABBIKM OpraHu3aluu mnepedopa u mojacuéra yucia
BAPHAHTOB, B TOM YHUCJIC B MPUKJIAIHBIX 3aJja4ax. 3HAKOMCTBO C OCHOBaMH T€OPUHU
rpadoB co31aéT MmaTeMaTuueckui pyHaaMeHT AJisi GOpMUPOBAHUS KOMIIETEHIIUM B
obnactu nHPoOpMATUKU U TUPPOBLIX TeXHONOTUU. [Ipy MU3ydeHUU CTATUCTUKU U
BEPOSITHOCTH 00OTamalTcsl MPEeACTaBICHUS] OOyYarolIuXcsi O COBPEMEHHOM
KapTUHE MHUpa U METOJax €ro HucclieloBaHus, (HOpMUPYETCs] NMOHUMAHUE POIU
CTAaTUCTUKHU KaK UCTOYHHUKA COLMAIBHO 3HAUUMOU MH(OPMALIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBILIJICHHUS.

B cooTBeTcTBUM ¢ NaHHBIMH LEISIMH B CTPYKType HpOrpaMMbl Yy4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHUKA» OCHOBHOTO OOIIETr0 0O0pa30BaHUS BbIICICHBI
CIEYIOLINUE COAEpkKATEIbHO-MeToAuueckre nuHuM: «lIpencraBieHue HaHHBIX U
omucaTelbHas CTaTHUCTHKa», «BeposTHOCTHY, «DIeMEeHThl KOMOWHATOPUKU,
«BBenenue B Teoputo rpadoBy.

Conepxanue smHuUM  «lIpeacraBieHue JaHHBIX UM ONHCATEIbHAsS
CTAaTUCTHUKA» CIY>KUT OCHOBOW Juisi (OpMHUpOBAaHUS HABBIKOB pabOThl C
uH(opMalMe: OT YTEHUS W HHTEpPIpeTaruu WH(opMaluu, MpeCcTaBICHHON B
TabnuIax, Ha JauarpamMmax u rpadukax, 10 cOopa, MPEICTABICHUS W aHAINU3a
JAHHBIX C MCIOJb30BAHMEM CTATUCTUYECKUX XAPAKTEPUCTUK CPEAHUX U
pacceuBanus. Pabortas ¢ maHHBIMH, OOyYaroIIMeCs Yy4daTcs CUWATHIBaTh U
WHTEPIPETUPOBATh JIAHHBIE, BBIABUIaTh, APrYMEHTUPOBATH M KPUTUKOBATh
NPOCTEHIINE THUIOTE3bl, Pa3MBIIUIATh HaJ  (QakTopaMH,  BBI3BIBAIOIIUMHU
U3MEHYMBOCTh, M OLICHMBAaTh HMX BJIUSHHE HA pPacCMaTPUBAEMbIC BEJIHYHMHBI U
IIPOLIECCHI.

NHTyUTHBHOE MPEACTABICHUE O CIIyYalHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISt
U3YUYEHUs TEOpPUH BEPOATHOCTEH. bosblioe 3HAaueHHE HMEIOT NPAKTUYECKHUE
3a/1aHusl, B YACTHOCTH OMBITHI C KIIACCUYECKHUMU BEPOSITHOCTHBIMU MOJIEIISIMH.

[loHsiTHE BEpPOSTHOCTH BBOJUTCS KaK Mepa MpPaBAONOAOOHS CIIy4aiiHOTO
coopiTsa. [lpm wm3yueHum ydyeOHOro Kypca oOydaroIiuecs 3HAKOMSTCS C
MPOCTEMIIMMU  METOAAMHM  BBIUYKMCJICHUS  BEPOSATHOCTEM B CIyYalHBIX
AKCIIEPUMEHTAX c PAaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMHU UCXO0/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJIAIOUIMMH CTaBUTh M PElIaTh 00JIEe CIIOKHBIE
3amauyn. B ydeOHBI Kypc BXOAST HayaldbHBIE NPEJCTABICHUS O CIyYailHBIX
BEJIMYMHAX U WX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yueGHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOKECTBAMHU M OCHOBHBIMHU OIE€pPALMSIMU HAJ MHOKECTBAMH, PACCMATPUBAKOTCS
MpUMeEpbl MIPUMEHEHUS JIJIsl PELeHUs 3a/lay, a TaKXKe HCIOJb30BaHUSA B JIPYTrUX
MaTeMaTUYECKUX KypcaxX U y4eOHBIX MpeMeTax.

B 7-9 knaccax usyuaetcs yueOHbI Kypc «BeposTHOCTh U CTaTHCTUKA», B
KOTOpbIA  BXOOAT pasaensl: «lIpencraBneHne HaHHBIX H  ONMCATENIbHAA
CTaTUCTUKa», «BeposTHOCTBY, «ONeMEHTbl KOMOWMHATOpUKHW», «BBenenue B
TEOpUIo rpadoBy.

OO0uiee 4muCIO YacoB, PEKOMEHJIOBAHHBIX JUISl M3Y4YeHUsI y4eOHOro Kypca
«BepostHOCTb 1 cTatrcTHKay, — 102 vaca: B 7 kimacce — 34 gaca (1 gac B Hezelo),
B 8 kiacce — 34 yaca (1 yac B Henento), B 9 knacce — 34 yaca (1 yac B Hefeno0).



Coneprxanue 00yyeHus
7Knacc

[IpencraBnenue JaHHBIX B BUJE TaOIull, AMarpamMm, rpadukoB. 3anoJIHEHUE
TaONMI, YTEHHWE M TOCTPOCHUE AuarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) H
KpYroBbIX). UTeHue rpadukoB peasibHbIX MpoleccoB. M3Biaeuenne nupopmanuu us3
arpamMM U TaOJIull, UCIIOIH30BaHUE U MHTEPIPETAIUS JaHHBIX.

OnucarenbHasi CTaTUCTHUKA: cpeHEe apuMeTHUecKoe, MeauaHa, pa3max,
HauOoJblllee M HaWMEHbIIIEE 3HAYEHHs HAaOOpa YHCIOBBIX JaHHBIX. [Ipumeps
CIy4alHOM U3MEHYHUBOCTH.

Crny4aitHblil SKCIEpUMEHT (OTBIT) M CilydailHoe coObiTHe. BeposTHocTh U
gacToTa. Poib MaloBEpOSATHBIX U MPAKTUUECKU JIOCTOBEPHBIX COOBITUM B MPUPOIE
u B o01ecTBe. MoHeTa 1 urpajibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepumnHbl. Yucio pébep u cymmapHas
creneHb BepmuH. IlpeacrtaBienue o cpszHoctu rpada. llenu u nuxnel. [lytu B
rpadax. O6xon rpada (disiepoB myTh). [IpencraBieHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3anayu ¢ momMouiso rpados.

8 knacc

[IpencraBnenne 1aHHBIX B BUE TaOJIHII, THarpaMm, Tpadukos.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, IOAMHOXECTBO. Omnepanuu HaJ
MHOKECTBaMH: OObEIUHEHUE, NepeceueHue, aomnoiHeHue. CBoiicTBa omepanuii
HaJl MHOXECTBAMH: IIEPEMECTUTEIBHOE, COYETATENIbHOE, paCIpeIeIUTEIBHOE,
BKJIIOUueHus. Hcrmonb3oBaHue rpaduueckoro MpeacTaBiICHUS MHOMXECTB IS
OMMCaHUs peajibHbIX MPOLIECCOB U SIBJIECHUMW, IPU PEUICHNH 3a1aY.

N3mepenue paccemBaHus JaHHBIX. [{ucriepcus W CTaHAAPTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OpOB. JlnarpaMma pacceuBaHus.

DOnemeHTapHble COOBITUSL ciy4yaiiHoro ombiTa. ChyyaliHple COOBITHA.
BepositHoct  coObithif. OnBITBI ¢ PaBHOBO3MOXHBIMH  AJIEMEHTAPHBIMU
coObITusiMu. CoryuaiiHeiii BeIOOp. CBsI3b MEXAY MaJTOBEPOSITHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMH COOBITHUSMH B TIPUPO/IC, OOIIECTBE U HAYKeE.

HepeBo. CBolicTBa [€pEBbEB: EIUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BUCSYCH BEPIIMHBI, CBS3b MEXIY YMCIOM BepIIMH W uucioMm péodep. Ilpasuiio
yMHOKeHus. Pemienne 3amad ¢ momMoIiso rpados.

[IpotuBomnonoxkueie coObiTuA. Jumarpamma DOiinepa. OObeauMHEHHE U
nepecedenne  coObiThif. HecoBmecTHbie  coObiTHs. DopMyna  CIOKEHHS
BEPOATHOCTEH. YCJIOBHAsi BEpOATHOCTb. [IpaBuiio ymHoOxeHus. HesaBucumbie
coObrtus. IlpencraBnenue sKcrepuMeHTa B BHIE jAepeBa. PemieHune 3amad Ha
HAaXOXJCHHE BEPOATHOCTEW C IIOMOLIBIK JIEpPEBA CIIYYAaWHOIO SKCIIEPUMEHTA,
nuarpaMmm Jitepa.

9 knacc

[IpencraBienne maHHBIX B BUjAe TaOmWI, [auarpamMM, TpaduKoB,
WMHTEpIpeTalus JaHHbIX. YTeHHE U MOCTpOeHUe Tabyull, [uarpaMm, rpadukoB Mo
peaIbHBIM JaHHBIM.

[lepectanoBku u akropuan. CoueTaHus U 4UCIO codeTaHUuM. TpeyrolbHUK
[Tackans. Pemenue 3aa4 ¢ UCNOJIB30BAHUEM KOMOUHATOPUKH.



I'eomeTpuueckas BeposTHOCTh. CiydaliHbIM BbIOOp TOUKM U3 (UTYpHl HaA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Hcneitanne. Ycenex m Heynaya. Cepust MCIBITAHUM A0 TEPBOrO yclexa.
Cepust ucnbiTanuii bepHymin. BeposTHOocTH COOBITHII B CEpPUM UCTIBITAHUIN
bepnyin.

CiyvaiiHasi BeJIMYMHA W PACIpPECICHUE BEPOATHOCTEW. MaTeMaThudeckoe
oXugaHue U gucnepcuss. Ilpumepsl MaTEeMaTHYECKOro  OXUIAHHUS — Kak
TEOPETUUECKOI0 CPEIHEr0 3HAYCHMS BEIMYMHBI. MaTeMaTH4YECKOE OXKHAAHUE U
OUCTIEPCUSL  CIIyYaWHOM BEJIMYMHBI «UYHUCJIO YCIEXOB B CEPUM HUCIBITAHUU
bepnymmy.

[Tonsitue o 3akoHe OONBIIMX uncels. M3MepeHue BeposiTHOCTEN C MOMOIIbIO
yacToT. PoJyib 1 3HaueHNe 3aKOHA OOJIBIIINX YKCEIT B PUPOJIE U OOIIECTBE.

IIpeomemnvie pe3ynomamovl OCBOCHUS MPOTrpaMMbl Y4€OHOTO Kypca K KOHITY
oOydeHus g 7 kuacce.

Uutate uHOpManuio, TMpeACTaBICHHYIO B TaONMIaX, Ha JUarpaMmax,
NPEACTaBIATh JaHHBIE B BUJIC TaOJMI, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTonmbyaThie) U KPYroBbIE) MO MaCCUBaM 3HAYEHUH.

OnuceiBaTh W HUHTEPHPETUPOBATHL  PEANbHBIE  YHUCJIOBBIC  JIaHHBIE,
peCTaBICHHbIC B Ta0IMIIAX, HA JUAarpamMMax, rpadukax.

Ucnonb3oBaTh AJis1 ONMMCAHMUS MAHHBIX CTATUCTUYECKUE XAPAKTEPUCTHUKH:
cpenHee apudMeTHYECKOe, MelHuaHa, HauOOoJbIllee M HAaWMEHbIEee 3HAYCHUS,
pa3max.

NmeTp mnpencraBieHUE O CIIy4YalHOM W3MEHUYMBOCTH Ha IIPUMEpPAX ILIEH,
(¢u3nUecKnX BEIUYHH, aHTPOIIOMETPUYECKUX JIAaHHBIX, UMETh MPEJCTaBICHUE O
CTaTUCTUYECKOU YCTOMYMBOCTH.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS MPOTPaMMbl Y4€OHOTO Kypca K KOHITY
oOydeHus ¢ 8 kacce.

W3Bnekats U mpeoOpa3oBbIBaTh MH(OpPMAIKIO, TPEJICTABICHHYIO B BHIIE
TabyuIl, TuarpaMm, rpaduKoB, MPEACTABIATH JaHHBIC B BUE TAOJUI], AHArpamM,
rpaduKoB.

OnuchlBaTh J1aHHBIE C MOMOIIBI CTATUCTUYECKUX IOKa3aTeNel: CpeaHuX
3HAYEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTe 9acTOThI YMCIOBBIX 3HAYEHUN M YaCTOTHI COOBITUM, B TOM YHUCIIE
10 pe3yJIbTaTaM WU3MEPEHUN U HaOJI0ICHUH.

HaxomuTe BeposTHOCTH CIydyalHBIX COOBITUN B OMBITAX, 3HAS BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM YHCIE B ONBITAX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnonw3oBaTh rpaduueckue MOJAEIH: JEPEBO CIYYAHHOIO IKCIEPUMEHTA,
auarpamMMbl Disiepa, YicIoBas psiMas.

OnepupoBaTh MOHATHSIMHU: MHOXECTBO, IOJAMHOKECTBO, BBINOJHSITH
omepaly HaJl MHOXECTBaMH: OOBEIMHEHUE, T[epeceueHue, JIOMOITHEHUE,
MEPEUUCIISITh 3JIEMEHTHI MHOXKECTB, IPUMEHATh CBOMCTBA MHOXKECTB.

Ucnonw3oBaTh rpaduueckoe MpeACTaBICHUE MHOXKECTB U CBSI3EH MEXIy
HHUMU ISl ONUCAHUA MPOLIECCOB U SIBJICHUM, B TOM YMCJE NPU PELICHUM 33a/1a4 U3
JIPYrUuX y4eOHBIX MPEIMETOB U KYPCOB.



[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTrpaMMbl yU€OHOr0 Kypca K KOHILY
oOyuenus g 9 knacce.

W3Bnekatp u mnpeoOpa3oBbIBaTh HMH(POpPMALIMIO, TMPEICTABICHHYIO B
pa3IMYHBIX HMCTOYHMKAX B BHJIE TaOMuL, AWarpamm, rpaukoB, HpPe/CTaBIATH
JaHHBIE B BUJI€ TaOIML, AUarpamm, rpauKoB.

PemaTte 3agauM OpraHM30BaHHBIM NEPeOOPOM BAPUAHTOB, a TaKKE C
HCII0JIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb3oBaTh onucaTelbHbIE XAPAKTEPUCTUKH JJIsI MACCHBOB YHMCIOBBIX
JAHHBIX, B TOM YHUCJIE CPEHUE 3HAYEHUS U MEPbl PACCEUBAHUSI.

HaxoauTe 4acToThl 3HAaYEHUI U 4acCTOThI COOBITHS, B TOM UYHKCJIE MOJb3YACH
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxoauTe BepOsITHOCTH CIydailHBbIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEpHUAX
UCIBITAHUM J1O IEPBOTO yCIEXa, B cepusiX UcnbITanuil bepuymiu.

Nmerp mnpexncraBiieHMe O CIy4alHOM BEJIMYMHE U O pPaCIpEelelICHUU
BEPOSTHOCTEN.

Nmers mpeacraBiieHHe O 3aKOHE OOJIBIIMX 4YHCET Kak O NPOSBICHUU
3aKOHOMEPHOCTH B CIIyYallHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YHUCEN B

pUPOJIE U OOIIIECTBE.
TeMarnueckoe MmiIaHUPOBaHUE
Txnacc

N HanmeHnoBanue pa3nenos u teM KonunyecTtBo OnekTpoHHbIe (IU(POBbIE)

n/n 4acoB, o0OpazoBaTesbHbBIC PECYPChI

OTBOJAMMBIX

Ha
OCBOCHHE
KaXJIOTO
pazzena u
TEMBI

1 2 3 4

Paznen «IlpeacraBnenne naHHBIX» 7 .

https://www.yaklass.ru/p/inform
1 atika/9-klass/obrabotka-
chislovoi-informatcii-
13600/obzor-elektronnykh-
tablitc-13530/re-1817d078-ec2c-
425b-b247-0b0b4909f716

[IpencraBneHune JTaHHBIX B TAOJIUIIAX.
[IpakTHueckue BHIYUCICHUS 10
TaOJIUYHBIM JAHHBIM.

2. VI3BIIeuente M HHTEPTIPETAIHS 1 https://_foxford_.ru/wiki/matemati
TaOTUYHBIX JaHHBbIX. HpaKTI/I‘{eCKaH ka/tab“tsy-va”antov
pabota «Tabmuis.
3. Cmapmosas konmponvhas paboma Ne 1
1
4. o JICYETEI ¥ BEMUCICHAS B TaG/IAIaX 1 https://_foxford:ru/wiki/matemati
ka/tablitsy-variantov
5. Ipaduieckoe mpeacTaBIeHHe JAHHbIX 1 https://resh.edu.ru/subject/lesson
/1988/start/

B BUJIE KPYT'OBBIX, CTOJIOMKOBBIX
(cTosnGuaThIX) AUATPAMM



https://www.yaklass.ru/p/informatika/9-klass/obrabotka-chislovoi-informatcii-13600/obzor-elektronnykh-tablitc-13530/re-1817d078-ec2c-425b-b247-0b0b4909f7f6
https://www.yaklass.ru/p/informatika/9-klass/obrabotka-chislovoi-informatcii-13600/obzor-elektronnykh-tablitc-13530/re-1817d078-ec2c-425b-b247-0b0b4909f7f6
https://www.yaklass.ru/p/informatika/9-klass/obrabotka-chislovoi-informatcii-13600/obzor-elektronnykh-tablitc-13530/re-1817d078-ec2c-425b-b247-0b0b4909f7f6
https://www.yaklass.ru/p/informatika/9-klass/obrabotka-chislovoi-informatcii-13600/obzor-elektronnykh-tablitc-13530/re-1817d078-ec2c-425b-b247-0b0b4909f7f6
https://www.yaklass.ru/p/informatika/9-klass/obrabotka-chislovoi-informatcii-13600/obzor-elektronnykh-tablitc-13530/re-1817d078-ec2c-425b-b247-0b0b4909f7f6
https://www.yaklass.ru/p/informatika/9-klass/obrabotka-chislovoi-informatcii-13600/obzor-elektronnykh-tablitc-13530/re-1817d078-ec2c-425b-b247-0b0b4909f7f6
https://foxford.ru/wiki/matematika/tablitsy-variantov
https://foxford.ru/wiki/matematika/tablitsy-variantov
https://foxford.ru/wiki/matematika/tablitsy-variantov
https://foxford.ru/wiki/matematika/tablitsy-variantov
https://resh.edu.ru/subject/lesson/1988/start/
https://resh.edu.ru/subject/lesson/1988/start/

6. |Yrenme u MOCTpOEHHE 1 https://foxford.r_u/wiki/matemati
JHATPAMM. kg/stolbchatye-|-krugovye-
diagrammy

7. ITpakTndeckas pabora «JlmparpamMmeny 1

Paznen «OnucarenbHast craTUCTUKAY 8 4.
YHcnoBsIe HAGOPEL. 1 https://foxford.ru/wiki/matemati
1 ka/statisticheskieharakteristikihtt
Cpennee apudmernyeckoe. ps://ui.mob-
edu.ru/ui/index.html#/bookshelf/
course/3/topic/2900/lesson/6309
?page=1

10. | Menuana uncnosoro Habopa. 1 https://foxford.ru/wiki/matemati

ka/mediana-chislovogo-ryada

11. | veroitamsocts MEJIMaHBbI. 1

12. | Pemenwue 3a1a4 ¢ HOMOIIBIO CPETHETO 1
apuMETUYECKOTO U METUAHbI

13. | Hanbonbimee n HauMeHbITee 3HATCHUS 1
YUCJIOBOTO Habopa.

14. | pasmax. 1

15. Koumponvnas paboma Ne 2 no meme 1 https:// u!'mOb'

C«ONUCAMeTbHAS CINAMUCTIUKA edu.ru/ui/index.html#/bookshelf/
course/3/topic/2900/lesson/6309
?page=1
Paznen «Cny4daitHasg ©3BMEHYMBOCTHY 7 Y.

16. | Ilpumeps! ciaydaitHOM 1 http://www.myshared.ru/slide/17
M3MEHYUBOCTH. TOYHOCTD U 2945/

MOTPEITHOCTh U3MEPEHUI.

17. | TenneHIMU U ClTy4aliHbIC 1
OTKJIOHEHUS

18. | Yacrora suauennit BMaccuBe HaHHBIX. 1

19. | rpynmuposka. THcTorpaMm. 1 https://resh.edu.ru/subject/lesson

/1556/start/

20. | Bribopka. PocT uenoBexka.

21. [IpakTuueckas paboTa Mo Teme: 1
«Crny4daiiHas U3MEHUYHUBOCTHY.

22. Konmponvnas paboma Ne3 1
«Cnyuaunas usmen4usocnb »

Paznen «Beenenue B Teopuro rpagos» 4 u.

23. I'pad, Bepumna, 1 https://www.yaklass.ru/p/inform
pebpo. IIpescraBiennesanadu ¢ atika/11-klass/grafy-i-algoritmy-
roMoIBIo rpada. CTerens na-grafakh-40408/sposoby-
(BaJICHTHOCTB) predstavleniia-grafov-37023/re-
BepiuHbL. Yncno pédep u cymmapHas cel2c4a0-6196-442f-a2ca-
CTETCHb BEPIINH. 0bc0842b54f1

https://foxford.ru/wiki/matemati
ka/grafy

24, 1 https://foxford.ru/wiki/matemati

Hens u k. ITyts B rpade.

ka/derevya



https://foxford.ru/wiki/matematika/stolbchatye-i-krugovye-diagrammy
https://foxford.ru/wiki/matematika/stolbchatye-i-krugovye-diagrammy
https://foxford.ru/wiki/matematika/stolbchatye-i-krugovye-diagrammy
https://foxford.ru/wiki/matematika/statisticheskieharakteristiki
https://foxford.ru/wiki/matematika/statisticheskieharakteristiki
https://ui.mob-edu.ru/ui/index.html#/bookshelf/course/3/topic/2900/lesson/6309?page=1
https://ui.mob-edu.ru/ui/index.html#/bookshelf/course/3/topic/2900/lesson/6309?page=1
https://ui.mob-edu.ru/ui/index.html#/bookshelf/course/3/topic/2900/lesson/6309?page=1
https://ui.mob-edu.ru/ui/index.html#/bookshelf/course/3/topic/2900/lesson/6309?page=1
https://ui.mob-edu.ru/ui/index.html#/bookshelf/course/3/topic/2900/lesson/6309?page=1
https://foxford.ru/wiki/matematika/mediana-chislovogo-ryada
https://foxford.ru/wiki/matematika/mediana-chislovogo-ryada
https://ui.mob-edu.ru/ui/index.html#/bookshelf/course/3/topic/2900/lesson/6309?page=1
https://ui.mob-edu.ru/ui/index.html#/bookshelf/course/3/topic/2900/lesson/6309?page=1
https://ui.mob-edu.ru/ui/index.html#/bookshelf/course/3/topic/2900/lesson/6309?page=1
https://ui.mob-edu.ru/ui/index.html#/bookshelf/course/3/topic/2900/lesson/6309?page=1
http://www.myshared.ru/slide/172945/
http://www.myshared.ru/slide/172945/
https://resh.edu.ru/subject/lesson/1556/start/
https://resh.edu.ru/subject/lesson/1556/start/
https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-na-grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-6196-442f-a2ca-0bc0842b54f1
https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-na-grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-6196-442f-a2ca-0bc0842b54f1
https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-na-grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-6196-442f-a2ca-0bc0842b54f1
https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-na-grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-6196-442f-a2ca-0bc0842b54f1
https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-na-grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-6196-442f-a2ca-0bc0842b54f1
https://www.yaklass.ru/p/informatika/11-klass/grafy-i-algoritmy-na-grafakh-40408/sposoby-predstavleniia-grafov-37023/re-ce12c4a0-6196-442f-a2ca-0bc0842b54f1
https://foxford.ru/wiki/matematika/grafy
https://foxford.ru/wiki/matematika/grafy
https://foxford.ru/wiki/matematika/derevya
https://foxford.ru/wiki/matematika/derevya

25. | TIpencrasnenue o ces3HOCTHTpadA 1 ttps://www.yaklass.ru/p/informat

O06xox rpada (MIIEepOB MyTh). ika/11-klass/grafy-i-algoritmy-
na-grafakh-40408/sposoby-
predstavleniia-grafov-37023/re-
cel2c4a0-6196-442f-a2ca-
Obc0842b54f1

26. | Ipencrasnenue 06 1 https://foxford.ru/wiki/informati
OPHMEHTHUPOBAHHBIX rpadax. ka/grafy-osnovnye-terminy

Paznen «BeposiTHOCTB M 4acTOTa CIIy4aifHOTO COOBITHS 4 .

217. CrryuaifHbiit OMBIT i 1 https://foxford.ru/wiki/matemati
crtyuaiinoe ka/veroyatnost-sl_uchaynogo-
coObITHE. BeposTHOCTh HUacToTa 80 bytlyahﬂps:/ Jui.mob-
COBBITHS. edu.ru/ui/index.html#/bookshelf/

28. | Momera i ur 1 course/3/topic/2900/lesson/6307

paJibHasA KOCTb B TCOPUU
BeposATHOCTEN. Kak y3HAThH
BEPOSTHOCTH COOBITHS

29. BepositTHocTHAs 3amuTa nHbGOopMauu 1
OT OITNOOK

30. [IpakTnueckas pabora 1
«YacroTa BbITaICHUS OpJIay

O0o001IeHne 1 cucreMaTu3anus 4 4.

31. | Ilpomesicymounas ammecmayusi. 1
T'ooosas konmponvras paboma.

32. | [IpencraBiacHue TaHHBIX. 1 https://foxford.ru/wiki/matemati
ka/graficheskoye-
predstavleniye-statisticheskoy-
informatsii

33. | BepostHOCTSH CiTydaitHOrO 1 https://foxford.ru/wiki/matemati
COOBITHSL. ka/veroyatnost-sluchaynogo-

sobytiya

34. | OnucarenbHas CTaTUCTHKA. 1

Bcero: 34 4.

8xnacc

N HaumenoBanue pasnienos u Tem KonuuectBo DnexTpoHHbIE (IIUPPOBLIC)

o/ 4acos, 00pa3oBaTeNbHbBIE PECYPChI

OTBOJUMBIX
Ha
OCBOCHUE
KaXJI0TO
paszena u
TEMBI
1 2 3 4
[ToBTOpenue xypca 7 knacc 4 4.

1. | TloBropenwue. [IpencraBicHne JaHHBIX, 1 https://infourok.ru/opisatelnaya-
onucaTeNbHasi CTAaTHCTUKA. statistika-4779363.html

2. CrydaiiHas H3MEHIHBOCTS. 1 https://yan_dex.ru/tutor/uroki/kla
CpeHue 9ncioBoro Habopa. ss-7funkclonalnaya-

gramotnost/22-05-teoriya-
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CnygaitHbie COOBITHSL.

veroyatnosti-statistika-i-razvitie-
funkcionalnoj-gramotnosti-
6sluchajnaya-
izmenchivost_4b48d8fe243e908
c810ec35df2f8c1e0/

3. | BepossTHOCTH M 4aCTOTHI. 1 https://foxford.ru/wiki/matemati
ka/veroyatnost-sluchaynogo-
sobytiya

4. | Kimaccuueckue MOIEIHN TEOpUu 1

BEPOSITHOCTEH: MOHETA U UTPATbHAS
KOCTb.
Pazgen «MuoxectBay 4 4.

5. | MHO>XeCTBO, II0IMHOKECTBO. 1 https://foxford.ru/wiki/matemati

6. | Omeparuu HaJ MHOKECTBAMH: ka/peresechenie-ob-edinenie-i-

00beTMHEHHE, TIEPECEUCHNE, raznost-chislovyh-mnozhestv
JIOTIOJTHEHHE.
7. | CBolicTBa oneparuii HaJ 1
MHO>KECTBAMHU.
8. | I'padmueckoe npencraBieHne 1
MHO>KECTB.
Paznen «BeposTHOCTH ci1y4aitHOTO COOBITHS» 6 4.
9. | DneMeHTapHBIC COOBITHS. 1 https://www.yaklass.ru/p/algebra
CrydaiiHble COOBITHS. /11-klass/nachalnye-svedeniia-

10. | BriaronpuaTcTByIOMME 1 teorii_-veroiatnqstei-9277/_l§akie-

5JIEMEHTAPHBIE COOBITHS. byvaiut-sluchainye-sobytiia-

11. | BepositHOCTH COOBITHIA. 1 12794

12. | OmBITHI ¢ paBHOBO3MOKHBIMHU 1 https://www.yaklass.ru/p/algebra

AIIEMEHTAPHBIMHU COOBITHSIMHU. /9-klass/elementy-
CoyJaiiHblii BEIOOD. kombinatoriki-statistiki-i-teorii-

13. [IpakTrueckas padota «OMBITHI C 1 vero_i_atnost_ei-102_05/ elementy-

PaBHOBO3MOKHBIMH3JIEMEHTAPHBIMU teorii-vero |a_tnost|- . .
COGBITHSIMIA. > nakhozhdenie-veroiatnosti-
12691/re-bdb9810f-c34b-44a9-

14. | Koumponvnas pa60mavN91 no meme. 1 bead-c73c7C1120f

«Bepoamnocmy cuyuaiino2o
coObImus»
Paznen «OnucarenpHas cratuctuka. PaccenBanue qaHHbIx» 4 4.

15. |OTknoHeHwus.

16. |ducnepcust uyncioBoro Habopa. https://resh.edu.ru/subject/lesson
/3409/start/

17. |CrangapTHOE OTKJIOHEHHUE YHUCIOBOTO

Habopa.
18. |/Imarpammbl paccenBaHUsI. https://resh.edu.ru/subject/lesson
/1301/
Paznen «Beenenue B Teoputo rpadosy» 4 .
19. | JlepeBo. CBoiicTBa nepesa: 1 https://foxford.ru/wiki/matemati
€IMHCTBEHHOCTD ITyTH, ka/polnyj-graf
CYIIIECTBOBaHUE BHUCSYEH BEPIIHHBI, https://foxford.ru/wiki/matemati
CBSI3b MEX]Iy YHCIIOM BEPIIUH U ka/derevo-variantov
qHCcIoM pédep.
20. | IlpaBuno yMHOKEHUSI. 1 https://foxford.ru/wiki/matemati
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21. | Pemenue 3amau no teme: «IIpaBuio 1 ka/pravilo-proizvedeniya
YMHOKCHMUS.»
22. | Koumponvnas paboma Ne2 no meme: 1
«Pacceusanue oannvix. Beeoenue 6
meopuio 2pagosy
Pazpen «Cnyuaiinbie coObITHS» 8 4.
23. | IIpoTHBOMOJIOKHOE COOBITHE. 1 https://www.yaklass.ru/p/algebra
Juarpamma Diisepa. /11-klass/nachalnye-svedeniia-
teorii-veroiatnostei-
9277/kombinatcii-sobytii-
protivopolozhnye-sobytiia-
12795
24. | OObeaMHEHHE U TTEpeceUCHUE 1 https://www.yaklass.ru/p/algebra
COOBITHA. /11-klass/nachalnye-svedeniia-
25. | HecoBMeECTHEIC COBBITHAL. 1 teorii-veroiatnostei-9277/kakie-
byvaiut-sluchainye-sobytiia-
12794/re-8438e5dc-d5d5-4d2d-
8b77-
e6ea037d22c9/pe?resultld=3739
832575&c=1
26. | ®opmyna ciiokeHus BepoSTHOCTEI. 1 https://www.yaklass.ru/p/algebra
27. | Tipasmno ymHOKerws 1 /11-klass/nachalnye-svedeniia-
BEPOATHOCTEI. teorii-veroiatnostei- _
9277/slozhenie-veroiatnostei-
12796
28. | YcnoBHas BePOSTHOCTS. https://www.yaklass.ru/p/algebra
29. | Hesapuerie coBLrTis /ll-_l§lass/n_achalny_e-svedeniia—
30 — 1 teorii-veroiatnostei- )
+ | Ilpencrapienne ciyqaiHoro 9277/nezavisimye-sobytiia-
OKCIICPUMCHTAB BI/C ICPCBA umnozhenie-veroiatnostei-12797
O0001eHne U cucreMaru3anus 44.
31. | [IpeacraBiacHKE JaHHBIX. 1 https://resh.edu.ru/subject/lesson
OnucarenbHas CTATUCTHKA. /3059/start/
32. | IIpoMesKyTOYHASI ATTECTALMSI. 1 https://www.yaklass.ru/p/ege/ma
T'ooBasi KOHTPOJILHASI padoTa. tematika/podgotovka-k-ege-po-
33. Ipadbi. BeposTHOCTb CIIyqaifHOro matematike_—profiInyi-uro_ven-
COBLITHS. 10744/veroiatnost-sluchainogo-
sobytiia-zadacha-4-536377
34. | DneMeHThl KOMOMHATOPUKHU 1 https://resh.edu.ru/subject/lesson
/1564/start/
Bceero: 34 4.
9 knacc
N HaumenoBanue pa3nenos u Tem KonuuectBo DnexTpoHHbIE (ITUPPOBLIE)
r[/r[ 4acoB, 06pa30BaTeJ'IBHBIe PECYpPChI
OTBOJUMBIX
Ha
OCBOCHHC
Kaxaoro

pazzena u
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TCEMBI

1 2 3 4
[ToBTOpenue kypca 8 knacc 4 4.
1. | IlpencraBieHue JaHHBIX. 1 https://www.yaklass.ru
2. | OmnwucaresnbHasi CTaTUCTHKA. 1 https://www.yaklass.ru
3. | Omnepanmu HaJ COOBITHIMHU. 1 https://www.yaklass.ru
4. | He3aBuCHUMOCTbH COOBITHI. 1 https://www.yaklass.ru
Paznen «DneMeHThl KOMOMHATOPUKI 4 |.
5. KOMGHHATOPHOE MPABHIO 1 http://resh/edu.ru
YMHOYKCHUS.
[TepecranoBku. @akTopuall. 1 http://resh/edu.ru
CoueTaHusI U YUCIIO COUYCTAHUIA. 1 http://resh/edu.ru
Tpeyrosbauk ITackans.
8. | IpakTuueckas padboTa 1
«Bpruucnenre BEpOSTHOCTEN C
HCIOJIb30BAHNEM KOMOHMHATOPHBIX
(GYHKIMHM 3JI€KTPOHHBIX TaOIUID)
Paznien «I'eomeTpudeckasi BEpOATHOCTHY 4 4.
9. | 'eomeTrpuyeckast BEPOSATHOCTD. 1 http://resh/edu.ru
10. | Beibop ToukH u3 GUrypsl Ha 1 http://resh/edu.ru
TUIOCKOCTH.
11. | BeiOOp TOYKH U3 OTpE3Ka U AYTH 1 http://resh/edu.ru
OKPYXKHOCTH.
12. | Konmponvnas paboma Ne 1 no meme: 1
«DnemeHmovl KOMOUHAMOPUKUL.
T'eomempuyeckas 6eposimMHOCHb Y
Paznen «Mcnbrtanus beprymim» 6 4.
13. | Ucneitanue. 1 http://resh/edu.ru
14. | Ycnex u Heynava. 1 http://resh/edu.ru
15. | Cepust UCTIBITAaHUH JIO TIEPBOTO 1 http://resh/edu.ru
ycrexa.
16. | Ucnbiranus bepnymmm. 1 http://resh/edu.ru
17. | BeposTHOCTH COOBITHII B cEpHu 1 http://resh/edu.ru
ucnbiTaHuii bepHym.
18. | IlpakTuueckas padota «crbiTanus 1
bepnymnny.
Paznen «Cnyyvaitnast BenuuuHa» 7 4.
19. | [IpumepsI ciryyaitHbIX 1 https://www.yaklass.ru
BennuuH. Pacnipenencaue
BEPOSATHOCTEN CIIydaliHOU
BEJIMYUHBI.
20. | MaremaTHuYeCKO€ OKUIAHUE U 1 https://www.yaklass.ru
JICIIEPCHS] CITyYaHOU BEJIMYUHBI.
21. | I[Ipumepbl MaTeMaTHYECKOTO 1 https://www.yaklass.ru
O’KUJIaHUS KaK TEOPETHUECKOTO
CpEIHETr0 3HAYCHHUS BEJIMYHMHBI.
22. | Ilonstue o 3aK0HE OOJBIINX YUCE. 1 https://www.yaklass.ru
23. | V3mepeHue BepOsSITHOCTEH ¢ TOMOIIBIO 1 https://www.yaklass.ru
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9acToT.
24. | IlpuMeHeHne 3aKOHA OOJIBIIMX YHCEIL. 1 https://www.yaklass.ru
25. | Koumpoavnas paboma Ne 2 no meme:
«Ucnvimanusa bepnynnu. Cnyuatinas
BeNUUUHAY
O06o0061IeHne u KOHTPOJIb 9 4.
26. | IToBtopenue. [Ipencrasienue 1 https://www.yaklass.ru
JTAHHBIX.
27. | IloBTopenue. OnucarenbHast 1 https://www.yaklass.ru
CTaTUCTHKA.
28. | IoBTOopenue. BepostHOCT 1 https://www.yaklass.ru
CITy4aifHOTO COOBITHSI.
29. | [ToBTOpEHUE. DIEMEHTHI 1 https://www.yaklass.ru
KOMOMHATOPHKHU.
30. | [ToBTopenwue. CnyvaiiHbie 1 https://www.yaklass.ru
BEJIMYUHBI M PACTIPEICIICHHSI.
31. | IIpoMesKyTOYHASI aATTECTALMSL. 1 https://www.yaklass.ru
I'opoBast KOHTPOJIbLHAsA padoTa.
32. | Pemrenue 3a1aq Ha BBIYMCIICHUS B 1 https://www.yaklass.ru
OTIBITaX C PABHOBO3MOXHBIMH
AJIEMEHTaPHBIMU COOBITHUSMH.
33. | Pemrenue 3a1a4 Ha BEPOSITHOCTD 1 https://www.yaklass.ru
00bEIMHEHUS U TIepECeUCHUS
COOBITHH.
34. | IToBTopenue. McnpiTanus 1 https://www.yaklass.ru
bepnynnm.
Bceero: 34 4.
IIpoBepsiemble TPeOOBAHUSA K Pe3yJibTATAM OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOTrPaAMMBbI
5 kaace
Kon [TpoBepsiemMble IpeAMETHBIEC PE3yAbTATHl OCBOSHHSI OCHOBHOM
IPOBEPSAEMOTO 00pa3oBaTeIbHOM MPOTPaMMbl OCHOBHOTO OOIIET0 00pa30BaHUsI
pe3ynbpTara
1 Yucna v BEIYACICHHS
11 [ToHnmMaTe W TPaBWIBHO YNOTPEOISATH TEPMUHBI, CBS3aHHBIE C
' HaTypaJbHBIMH YHCJIaMH, OOBIKHOBEHHBIMU H JECSTUYHBIMHU JIPOOSIMU
19 CpaBHUBaTh W YNOPSJIOYMBATH HATypalbHbIE YHCIA, CPaBHUBATh B
' NPOCTEHUIINX CIy4asiX OObIKHOBEHHBIE POOH, IECATUYHbIE TpoOU
CoOTHOCUTH TOUKY Ha KOOPAMHATHOW  (YMCIOBOM) MpsMOM ¢
1.3 COOTBETCTBYIOLIIUM €M YHCIOM M M300pakaTh HaTypaJbHbIE YHUCIIA
TOYKaMH Ha KOOPJAUHATHOU (UHCIIOBOM) MPSIMOi
1.4 BeimonHATE  apudMeTHyeckue IeHCTBUS C HATYPAIbHBIMU YHCIIAMH, C
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OOBIKHOBEHHBIMH JIPOOSMHU B MPOCTEHIINX CITydasx

1.5 BrITIONTHATE IPOBEPKY, TPUKUAKY PE3yIbTaTa BRIYUCICHUN
1.6 OxpyriaTh HaTypalbHbIE YHCIIA
2 Pemrenne TekCTOBBIX 33724
21 Pemath TekcToBBIC 3amaunM apuPMETHICCKHM CIOCOOOM M C TIOMOIIBIO
' OpPraHW30BAaHHOTO KOHEYHOTO Tepedopa BCeX BO3MOKHBIX BAPUAHTOB
29 Pematp 3amaum, cojpepikamiyue 3aBUCHMOCTH, CBSI3BIBAIOIINEC BEITMYUHBI:
' CKOPOCTB, BpEeMsI, PACCTOSIHHE, [[eHa, KOJTUIECTBO, CTOMMOCTh
23 Hcnonp3oBaTh KpaTKue 3alUCH, CXEMBbI, TaOJHIBI, 0003HAYECHUS TpHU
' pelieHnu 3a1a4y
[Tonp30BaTbcsi OCHOBHBIMHM — €IUHHUIIAMH W3MEPEHHS: IICHBI, MAacCChl,
24 pacCcTOSIHHS, BPEMEHH, CKOPOCTH, BBIPAKATh OJTHH CIUHUIBI BEITHYUHBI
4yepe3 Apyrue
N3Bnekarh, aHATU3UPOBATh, OIICHHBATh HH(POPMAIIHIO, TIPEJCTABIICHHYIO B
2.5 Tabnuie, Ha cTo109aTol AuarpaMMe, HHTEPIPETUPOBATh MPEACTaBICHHBIE
JAHHBIE, UCTIOJIH30BaTh JAHHBIC TIPH PEIICHUH 33724
3 Harnsgnas reomerpus
31 [Tonb3oBaTbcsi TEOMETPUUECKUMU MOHITUSIMH: TOYKA, MpsiMasi, OTPE3OK,
' 7y, YTOJ, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPyT
39 [IpuBoauTh mpuUMepsl 0OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIOIIUX GopMy
' W3YYCHHBIX TEOMETPUUECKHUX (DUTYP
Hcnonb30BaTh TEPMUHOJIOTHIO, CBSA3aHHYIO C yIJaMH: BEpILHWHA CTOPOHA;
3.3 C MHOTOYrOJbHUKAMU: YrOJd, BEpLUIMHA, CTOPOHA, JHAroHallb, C
OKPYKHOCTBIO: painyc, TUaMeTp, LIEHTP
34 N300paxkaTe M3ydyeHHbIE reoMeTpuueckue (Urypbl Ha HEJIMHOBAaHHOU U
' KJIET4aToil OyMare ¢ MOMOIIbIO IUPKYIS U JIMHEHKH
Haxonuth JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHEM C IMOMOIIBIO
3.5 JUHEHKH, CTPOUTh OTPE3KH 3aJaHHOW [UIMHBI; CTPOUTH OKPYKHOCTH
3aJJaHHOTO paaunyca
36 Hcnonb30BaTh CBOICTBA CTOPOH U YIIIOB MPSIMOYTOJIBHHUKA, KBaJpaTa Jyis
' UX MTOCTPOCHHUS, BHIYUCICHUS IUIOMAAN U IEPUMETpa
Boruncnate mepuMerp M IUIOMAAb KBajpaTa, MPSMOYrOJIbHUKA, (GUTyp,
3.7 COCTaBIIEHHBIX U3 MPSMOYTOJBLHUKOB, B TOM 4Hcie (GUTyp, H300pakeHHBIX
Ha KJIeTyaToil Oymare
38 [Tonb30BaThCst OCHOBHBIMU METPUUECKUMHU €IMHUIIAMHI U3MEPEHUS JUTUHBI,
' TJIONIA/IN; BEIPAXKATh OJTHU €IMHUIIBI BETUYHUHBI Yepe3 IpyTrue
39 PacnioznaBate mapamnenenumen, KyO, HCIOJIB30BaTh TEPMUHOIIOTHIO:

BepiInHa, peOpo, TpaHb, U3MEPEHHUs;  HAXOOUTb  HU3MEPEHHS




napajienenumnena, Kyoa

Boraucnare 06beM KyOa, mapajuiesienurieaa 1mo 3aJaHHbIM H3MEpPEHHSIM,

3.10
MOJIb30BaThCS SAMHUIIAME U3MEPEHUST 00beMa
311 Pemrate HeciioxkHBIE 3aa4M HA U3MEPEHHE T'€OMETPUUYCCKUX BEIUYUH B
' MPAKTUYECKUX CUTYaIHSIX
6 kiacc
Kon [IpoBepsieMble TpeaMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMbl OCHOBHOTO 00I11ero 00pa3oBaHus
pe3ynbrara
1 Yucna v BEIYUCICHUS
3HaTh ¥ TIOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JTMYHBIMUA BUJIAMU YUCEN U
1.1 cmoco0aMM WX 3alCH, TEPEeXOJUTh (€CIM 3TO BO3MOXKHO) OT OJHOM
(hopMBbI 3aITKCH YnCia K Ipyrou
12 CpaBHHMBaTh W YHNOPSAOYMBATH IEJbIE YWCIA, OOBIKHOBEHHBIE U
' JECSITUIHBIE TPOOU, CPABHUBATH YKCIIA OJTHOTO M Pa3HBIX 3HAKOB
BrimonHsaTe, coueras yCTHBIE W MHUCBMEHHBIC TPHUEMBI, apu(METHUESCKIE
1.3 NEHCTBUS C HATypaJbHBIMH W IEJNBIMH 4YHMCIaMH, OOBIKHOBEHHBIMH U
JECSITUYHBIMU JIPOOSMU, MOJI0KUTEIbHBIMH U OTPUIATEILHBIMU YUCIIaAMU
BobruncnsaTe 3Hau€HUS YHCIOBBIX BBIPAXKEHHM, BBINOJIHATH MPUKHUAKY U
1.4 OIICHKY pe3yJIbTaTa BBIYMCIIEHUH, BBINOJHITH MPEOOPa30BaHUS YUCIOBBIX
BBIpQKEHUI HA OCHOBE CBOMCTB apu(PMETHICCKUX EHCTBHI
15 OKpyryaTh 1eNble Yucia U JIeCATHYHbIE APOOU, HaXOIUTh MPHUOIMKEHUS
' qucen
COOTHOCHUTH TOYKY Ha KOOPAMHATHOM HPSIMOWM C COOTBETCTBYIOIIMM €M
1.6 YUCIIOM U H300pa)kaTh YHUCIA TOYKAMU Ha KOOPIMHATHOW MPSMOIA,
HaXOAUTb MOMIYJIb YHCIIa
17 CooTHOCUTH TOYKY B MPSAMOYTOJbHOW CHCTEME KOOpAMHAT C
' KOOpJMHATAMU 3TON TOUYKU
18 OKpyryarh 1eNnble Yucha U JIeCATUYHbIE APOOU, HaXOIUTh MPHOIMKEHUS
' quCen
2 UncnoBsie U OYKBEHHBIE BHIPAKECHUS
[Tonumath u ymoTpeOasTh TEPMUHBI, CBS3aHHBIE C 3aMHCHhIO0 CTEMEHU
2.1 YHclia, HaXOIUTh KBaApaT U KyO YHCIa, BBIYMCISATH 3HAYCHUS YHCIOBBIX
BBIPAXKEHUI, COAEPIKALIUX CTEIICHH
29 [Tonb3oBaThcsl MpU3HAKAMH JAETUMOCTH, pPAaCKIAIbIBaTh HaTypaibHbIC
' YHUCla Ha MPOCThIE MHOXKUTEIU
2.3 [Tonp3oBaTbcst MacITaboM, COCTABIATH MPOMIOPLIMU M OTHOIIICHUS
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Wcnonb3oBate  OykBBl Ui  O0O3HAUEHUsT 4YHUCEN MPU  3aMUCH
MaTeMaTHYE€CKUX BBIPAXKEHHUM, COCTABJISATh OYKBEHHBIC BBIPAKEHUS U
(hopMyITbl, HAXOIUTH 3HAYCHUS OYKBEHHBIX BBIPAXKCHUIN

2.5

HaxonuTe HEM3BECTHBI KOMIIOHEHT PABEHCTBA

Pemenne TeKCTOBBIX 327124

3.1

Pemrate MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4M apU(YMETUUECKUM CIIOCOOOM

3.2

Pemrate 3amaum, CBsA3aHHBIE C OTHOLICHHWEM, IPONOPLUUOHAIBHOCTHIO
BEJIMYMH, NpPOLEHTaMM, pellaTh TPU OCHOBHBIE 33Jauyd Ha JpoOH H
MIPOLICHTBI

3.3

Pematp 3amaun, copaepkaliue 3aBUCHUMOCTH, CBSI3bIBAIOLINE BEIMYUHBI:
CKOpPOCTb, Bpe€MS, pacCTOSHUE, I€HYy, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOIUTEIBHOCT, BpeMs, 00beM paboThl, UCIIOJIB3YS
apudmernueckue  JIEHCTBUS,  OLIEHKY, MNPUKUIKY;  IOJIb30BaThCA
€IMHUIIaMU U3MEPEHUS] COOTBETCTBYIOIINX BEIHUNH

3.4

CocTaBnsaTh 6y1(BeHHI)Ie BBIPAXKCHU 110 YCIIOBHIO 3aJa4U

3.5

N3Bnekaty mHpOpMaInio, MPEACTABICHHYIO B TaOIMIaX, Ha JTUHEWHOMH,
cToyi0YaTO WM KPYrOBOW  JWarpammax, WHTEPIPETUPOBATH
MIpEACTABJICHHBIE TAHHBIE, NCIOJb30BATh JAHHBIE MIPHU PELICHUH 3a]a4

3.6

[IpenacraBnsate wHOpMAIMIO C TOMOIIBIO TAOMWIl, JUHEHHOU |
CTOJIOYATON TUarpamMm

Harnsannas reomerpus

4.1

[IpuBoauTh mpuUMepsl 0OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIIIUX GopmMy
U3YYEHHBIX TE€OMETPUYECKUX IUJIOCKMX U MPOCTPAHCTBEHHBIX QUTYP,
IPUMEPHI PAaBHBIX U CHMMETPUYHBIX QUTYD

4.2

N300paxkaTh ¢ TOMONIBIO LUPKYIs, JHHEWKH, TpPaHCIOPTHpA Ha
HEJIMHOBAHHOW M KJIETYaToi OyMare m3y4eHHbIC TUIOCKHUE T€OMETPHUYECKHE
¢burypsl U KOHPUTYpalIUU, CAMMETPUYHBIE (PUTYPHI

4.3

ITonn3oBaThCs IrCOMCTPUICCKUMHA INOHATHUAMU: PaBC€HCTBO (I)I/Il"yp,
CUMMCTpPHUsA; HUCIIOJIB30BATb TCPMHHOJIOTUIO, CBA3AHHYIO C CHMMeTpHeﬁZ
OCb CUMMCTpPHH, HICHTP CUMMCTPUU

4.4

Haxonuts BenMUYMHBI YIJIOB W3MEPEHHEM C IIOMOIIBIO TPaHCIOPTHPA,
CTPOUTBH YIJIBI 3aJAHHOW BEJIMYMHBI, IIOJb30BATHCA IIPU PELICHUU 3a1ay
IrPaglyCHOM MEpOH YIJIOB, PacloO3HaBaTh HAa YEpTEXKax OCTPBIU, MPSMOH,
Pa3BEPHYTBIA U TYIIOM YIJIbI

4.5

BoruncnsaTe JUIMHY TOMaHOW, EPUMETP MHOTOYTOJIBHUKA, TMOJIb30BATHCS
eIMHUIIAMU W3MEPEHHs [UTMHBI, BBIPAXaTh OJHHU EIWHHIIBI H3MEPEHHUs
JUIMHBI Yepe3 Apyrue

4.6

Haxo;u/m;, HCIOJIB3YsSL YCPTCIKHBIC HWHCTPYMCHTBI, PACCTOSAHUA: MCKIAY
ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, AJIMHY TYTU Ha KBaﬂpaTHOﬁ CCTKC




Bbraucnare miomane QUryp, COCTaBICHHBIX W3 MPSIMOYTOJIHHUKOB,
UCIONBb30BaTh pa3OMEHHE Ha MPSMOYTOJILHUKH, HA paBHbIC (UTYPHI,

4.7 JNOCTpaMBaHUE JI0  TPSMOYrOJbHUKA,  MOJB30BATHCS  OCHOBHBIMH
€MHUIIAMHA U3MEPECHHUs IUIOMA/H, BBIPAXATh OJHHU CIUHHIIBI U3MEPECHUS
TUTOINAAM Yepe3 Apyrue
PacrioznaBath Ha MOJCIISAX U U300paXKEHUSAX MUPAMHIY, KOHYC, ITUITHH]ID,
4.8 UCIIOJIb30BaTh TEPMMHOJIOTHIO: BEpIIMHA, pedpo, TpaHb, OCHOBAaHHE,
pa3BepTKa
4.9 N300paxkaTh Ha KJIeTYaTON Oymare mpsiMOYTOJIbHBIHN MapajuieIeITHIIe]]
410 Beramcnate 00beM  NPSAMOYrOJBHOTO  Tapajuiesenuiena,  Kyoa,
' MIOJTb30BaThCSI OCHOBHBIMU €IMHUIIAMU U3MEPECHHS 00beMa
411 Pemath HecloXXHBIE 337]a4d HAa HAXO0XJICHUE T€OMETPHUSCKUX BEJIMYUH B
' MIPAKTUYECKUX CHTYAIUSIX
7 kJj1ace
Kon [TpoBepsieMblie TpeaMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTebHON MPOrpaMMbl OCHOBHOTO 001IIeT0 00pa3oBaHus
pe3ynbrarta
1 Umucna u BRIYUCIECHUS
11 BoinonHATh, coyeTast yCTHbIE M NMHUCbMEHHBIE MPUEMBI, apu(pMETHUYECKHE
' JEUCTBUS C pallMOHAJIbHBIMU YHCIIAMU
Haxonuth 3HaueHHs YHCIOBBIX BBIPRXKEHUN, MPUMEHSATH pa3HOOOpa3HbIE
1.2 crocoObl W TPUEMBbl BBIYUCICHHUS 3HAYCHHH APOOHBIX BBIPAKEHUH,
coJiepKaliux 0ObIKHOBEHHbIE U JIECATUYHBIE IPOOH
[lepexoauThk OT 0AHO# (OPMBI 3allMCH YKCEN K APYyroi (mpeoOpa3oBbIBATh
1.3 JECATUYHYIO IpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO JPOOb)
1.4 CpaBHUBATH U YIOPSAIOUMBATH PALIMOHAIBHbBIC YHCIIA
1.5 Oxpyryarh uucia
BoInonHATE TPUKUAKY U OLEHKY pe3ylbTaTa BbIYUCICHHUH, OICHKY
1.6 3HAUEHUHN YHCIOBBIX BBIPAXKEHHUI. BBIMONHATH NEHCTBUS CO CTETICHSIMHU C
HaATypalbHBIMH MOKa3aTeNsIMU
17 [IpumeHsaTh TpHU3HAKKM  JENUMOCTH, pas3loKEHHE Ha  MHOMKHUTENIH
' HATypaJbHBIX YHCET
Pemath mpakTUKO-OPHUEHTUPOBAHHBIE 33/1a4H, CBS3aHHBIE C OTHOLICHUEM
18 BEITUYHH, MIPOTMOPIIMOHATIEHOCTHIO BEJIMYNH, MPOIIEHTaMH,

HMHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUs 33a4 C Y4€TOM OrpaHMUYEHUM,
CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB




AnreOpanyecKkue BHIPaKCHHS

Hcnonb3oBarh  anreOpandeckyrd  TEPMHHOJIOTHIO W CHMBOJIUKY,

2.1
MPUMEHSTH €€ B IPOLIECCe OCBOCHUS YUeOHOTO Marepuaia
29 HaxonuTh 3Ha4YeHHs1 OYKBEHHBIX BBIPOKEHHUH TPH 33JaHHBIX 3HAYCHUSX
' HEPEMEHHBIX
23 BemonHATe  mpeoOpa3oBaHMS  LENOTO  BBIPAKEHHS B MHOTOWICH
' NPUBEJICHUEM TIOJJOOHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK
24 BBIMONHATE YMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOYJICHa Ha
' MHOTOYJICH, IPAMEHATH (OPMYJIBI KBaJ[paTa CyMMBI U KBa/IpaTa PasHOCTH
OcCymecTBIATh Pa3lio’KEHHE MHOTOWICHOB HAa MHOXHUTEIH C TMOMOIIBIO
25 BBIHECEHHSI 3a CKOOKHM OOIIEro MHOXWTENS, I'PYNINUPOBKU CllaraeéMblX,
npUMeHEeHHs (GOPMYIT COKPALIEHHOTO YMHOKECHUS
26 [TpumensTh MpeoOpa3oBaHUsT MHOTOWICHOB U PEHICHUS Ppa3IHYHBIX
' 3a7ad U3 MaTeMaTHKH, CMEKHBIX ITPEIMETOB, U3 pPealTbHOU MPAaKTUKH
27 Hcnonp3oBaTh CBOWMCTBA CTENEHEW C HATYPaIbHBIMHU TIOKA3aTEISIMUA IS
' peoOpa3oBaHUsl BHIPAKEHUIN
3 VYpaBHEHHs 1 HEPaBEHCTBA
PemaTte nuHEitHbIE ypaBHEHUS C OJIHOM MEPEMEHHOMW, MPUMEHSS paBUIa
3.1 nepexoAa OT MCXOJHOIO YpaBHEHHsS K paBHOCHIbHOMY eMy. IIpoBepsts,
ABIISICTCA JIM YUCIIO0 KOPHEM ypaBHEHMSI
39 [IpuMensTh rpaduyecKkre METO bl IPH PEIICHUH JTUHEWHBIX YpaBHECHUN U
' UX CUCTEM
33 [lonGupath npuMmepsl Hap YHUCEN, SIBJIAIOLIUXCS PELICHUEM JIMHEHHOTrOo
' YPaBHEHHUS C IByMs [I€PEMEHHBIMU
CrpouTh B KOOPAMHATHOM IIOCKOCTH I'paUK JMHEHHOIO YpaBHEHUS C
3.4 IBYMsl IIEPEMEHHBIMM; TMOJIb3YSCh TIpadUKOM, IPUBOAUTH IPUMEPSI
pelIeHHs ypaBHEHUS
35 Pemare cuctembl AByX JMHEWHBIX YpaBHEHMH C JIByMsl IIEpEMEHHBIMHU, B
' TOM YHCJIC TPaPUICCKU
CocraBnsaTh M peliaTh JMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH TO YCIIOBHUIO 3a/1auM, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33J]auyl MOTy4EHHBIN pe3yabTar
4 Koopaunats! u rpadpuku. @yHKIuu
N300paxxaTh Ha KOOPIMHATHOW MNpPSAMON TOYKH, COOTBETCTBYIOIINE
4.1 3aJaHHbIM KOOpAMHATaM, JIy4M, OTPE3KH, HWHTEpBaJbl, 3alMChIBATh
YHCIIOBbIE TPOMEXYTKH Ha alreOpanvyeckoM si3bIKe
4.2 OTmeuaTh B KOOPAWHATHOM MIOCKOCTH TOUKH I10 3aJaHHBIM KOOPJHMHATaAM
4.3 Crpouts rpaduku muHeiHbIX pyHkuui. Ctpouts rpaduk GyHkumu y = |x|




4.4

OnwuceiBaTh € TOMOLIBIO (YHKIMA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIIMYMHAMU: CKOPOCTb, BpEMs, PpACCTOSHHUE, LEHYy, KOJHUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpeMsi, 00beM paboThI

4.5

HaxonuTh 3HaueHne GpyHKINUN IO 3HAYCHHUIO €€ apryMeHTa

4.6

[NornmaTh Tpaduueckuii criocod MpeacTaBIeHU U aHaIU3a HHPOPMALIIH,
U3BJICKaTh W WHTEPIPETHPOBATH MHPOPMALUIO M3 TPAPHUKOB pEabHBIX
MIPOLECCOB U 3aBUCUMOCTEMN

BeposTHOCTh 1 cTaTUCTHKA

5.1

UuraTeh MHPOPMALIMIO, MPEJCTABICHHYIO B TaOJHIAX, HA JUarpamMMax,
MPECTaBIATH IaHHBIE B BU/IE TAOIHII, CTPOUTH AUATPAMMBI (CTOJIOMKOBEIE
(cronbuaTble) U KpyroBbI€) IO MacCUBaM 3HAUEHUN

5.2

OnuceiBaTb W UHTEPIPETHPOBATH peAJbHbIE YHCIOBBIE JaHHBIE,
Ipe/icTaBJIeHHbIE B Ta0IMIIaX, HA [Uarpammax, rpapukax

5.3

Hcnons30Bath I ONMHMCAHUS JTaHHBIX CTATHCTUYECKHE XaPaKTEPUCTHKU:
cpenHee apudMeTHyeckoe, MeJUaHa, HauOOJbIllee W HauMeHbIee
3HAYEHMS, pa3Max

5.4

HNmers mpencraBieHue O CIydallHOM W3MEHYMBOCTH Ha IpUMeEpax ILEH,
(Gu3n4eckux  BEIMYMH,  AHTPOIIOMETPUYECKUX  JAHHBIX,  HMMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH

I'eomerpus

6.1

Pacnio3HaBare W3ydeHHBIE Te€OMETpUYECKHE QHUTYPBI, ONpPEACTATh HUX
B3aHMHOE€ paCIlOJIOKEHHEe, H300paxkaTh T'e€OMETpUYECKUe (UTYPHI,
BBITOJIHATh YEPTEXKU TI0 YCIOBHIO 3amadd. V3MepsTh JHMHEHHbIE U
yIJIOBBIC BEJIMYHMHBL Pemarh 3ajauM Ha BBIYMCICHHUE JUIMH OTPE3KOB U
BEJIMYHH YIJIOB

6.2

Jlenate rpyOyr0 OLICHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH INPEAMETOB B
peaIbHOM KHU3HU, Pa3MEpPOB MPUPOTHBIX O00BEKTOB. PaznuuaTh pa3zMepsl
3TUX 0OBEKTOB MO MOPSAIKY BEITUINHBI

6.3

CTpOI/ITL YCPTECIKU K TCOMCTPUYICCKUM 3aa4aM

6.4

[Tonb3oBaThcsi MpU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCIIOJIB30BATh
IpU3HAKK U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIHHUKOB MPH PEIICHUU
3a1a4

6.5

HpOBOI[I/ITL JJOTHYCCKUC pacCyKaACHUA C HCIIOJIb30BaAHUECM
TCOMETPUUCCKUX TCOPEM

6.6

ITonp30oBaThCs IIprU3HaKkaMu paBCHCTBA IMPAMOYI'OJIbHBIX TPEYIr'OJIbHUKOB,
CBOMCTBOM MCJIHAHHbI, HpOBCI[CHHOﬁ K THUIIOTCHY3C NPAMOYT'OJIBHOT'O
TPCYroJIbHUKA, B PCIICHUU I'COMCTPHUICCKUX 3a/1a4

6.7

OHpe,Z[eJ'IHTL napajiuiCJIbHOCTh IMPAMBIX C TIMOMOIIBIO YIJTIOB, KOTOPBIC
06pa3yeT C HHUMHU CCKYIIasd. OHpCIICJI}ITB NnapajiCJIbHOCTb TIIPSMBIX C
IIOMOIIIBIO PAaBCHCTBA paCCTOHHI/Iﬁ OT TOYEK OJHOM HpHMOﬁ A0 TOYCK




APYrou mpsiMOu

6.8

Pemats 3a1auun Ha KiieT4aToi Oymare

6.9

[TpoBOIUTH BBIYUCIICHUS M HAXOJUTh YMCIOBBIC U OYKBCHHBIC 3HAYCHHUS
VIJIOB B TE€OMETPUYECKMX 3aJladyax C MCIOJIb30BAHUEM CYMMBI VIJIOB
TPEYroJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB yrji0OB, 0Opa30BaHHBIX MpPH
MEPECEUYECHUH  JBYX NApaUICNIbHBIX MNpPSIMbIX  ceKkyuled. Pemate
MPAKTUYECKHE 3a]1a4M HA HAXOXKJICHHE YIJIOB

6.10

Biagere nmoHATHEM T'€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACINAThH
OMCCEKTpUCY YIila U CEpeIMHHBIM NEepHeHAMKYISp K OTpPe3Ky Kak
F€OMETPUYECKHE MECTA TOUEK

6.11

@opMyIHpOBATH ONPEICICHUS OKPYKHOCTU U Kpyra, XOpAbl U AUamMeTpa
OKPYXXHOCTH, IIOJIb30BaTbCd HX CBOMCTBAMHM. YMETh IIPUMEHATH I3TH
CBOMCTBA IPU PEIICHUHU 3a/1a4

6.12

Brnaners noHATHEM ONMUCAHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh ee 1eHTp. [lomp3oBaThesi dakTamMu O TOM, YTO OMCCEKTPHUCHI
VIJIOB TPEYroJbHUKA IMEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO
CEepEMHHbIEC TEPIEHIUKYISAPBI K CTOPOHAM TPEYTOJbHUKA MEPECEKatoTCs
B OJTHOM TOUKE

6.13

Brnaners noHatrem kacaTelbHOM K OKPY>KHOCTH, MOJIb30BaThCS TEOPEMOM
0 MEPNEHAUKYIIPHOCTH KacaTelIbHON U paJuyca, MPOBEACHHOTO K TOYKE
KacaHus

6.14

[lonb3oBaTbcst  OMPOCTEHIIMMU ~ TEOMETPUYECKUMHU  HEpaBEHCTBaMH,
MMOHUMATbh UX MPAKTUYECKUI CMBICIT

6.15

[IpoBOAWTE OCHOBHBIE T€OMETPHYECKHUE MTOCTPOCHHUS C TTOMOIIBIO ITUPKYJIS
U JJUHEUKN

8 kiacc

Kon
MIPOBEPSAEMOTO
pe3ynbrara

[IpoBepsieMble IpeAMETHBIE PE3YAbTaThl OCBOCHUS OCHOBHOM
00pa30BaTeNIbHOI MpOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus

1

Yucna v BRIYUMCICHUS

1.1

Hcnonp30BaTh HaualbHbBIE MMpEACTaBJIICHUA O MHOXCECTBC JIECTBUTEIbHBIX
qucesl Uil CpaBHCHUA, OKPYIJIICHUA U BBI‘II/ICJ'ICHI/II\/'I, I/1306pa}l(aTL
JIECTBUTEIIbHBIC YMCIIa TOYKAMH Ha KOOp,I[I/IHaTHOI\/'I HpHMOﬁ

1.2

HpI/IMeHHTL IOHATHC apI/I(I)MeTI/ILIeCKOFO KBaApaTHOTO KOpPHA, HAXOIUTb
KBaJApaTHBIC KOPHH, HCIOJIB3YA IIpU HeO6XOI[I/IMOCTI/I KaJIbKYJIIATOP,
BBITIOJIHATH Hp606pa3OBaHI/I}I BBIpa)KCHI/II\/'I, COACPIKAIINX KBAaApPATHBIC
KOPHH, UCIIOJIb3YA CBOMCTBa KOpHCﬁ

1.3

Hcnonb30Bath 3amucu OOJBIINX U MaJbIX YKCET C IOMOIIBIO IECATHUYHBIX
npobeii u creneneit yucna 10




AnreOpandecKkue BBIPaXKCHUS

2.1

[IpuMeHsTh TOHSATHE CTENEHUW C LEJIbIM TI0Ka3aTeJeM, BBIIOJIHITh
npeoOpa3oBaHMsl  BBIPAKCHUI, COACPKAIMIUX CTEIEHH C  IEJIBIM
HoKa3areyieM

2.2

BEINONHATE TOXAECTBEHHBIE TIPE0OPa30BaHMs PAIIMOHAIBHBIX BHIPAKEHHIH
Ha OCHOBE IpaBHJ ACHUCTBHH HAJ MHOTOWICHAMH U alreOpanvdecKuMu
IpoosiMu

2.3

PaCKHaI[I)IBaTI) KBaHpaTHBIﬁ TPEXYICH Ha MHOKHUTCIIN

24

[IpumensaTs mpeoOpa3oBaHus BBIPAXKEHUN JJIS pEIICHUs pa3InyHbIX 3a]a4
13 MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEATBHON TPAKTUKHU

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemrate nuHelHble, KBaJpaTHBIE YPAaBHEHUS M pallMOHAIbHBIE YPAaBHEHMS,
CBOJSILIMECS K HUM, CHCTEMBI JBYX YPAaBHEHHUH C IBYMs IEPEMEHHBIMA

3.2

[IpoBoauTh MpoCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUH,
B TOM 4YHCIE€ C TPUMEHEHHEM TpaPUUYEeCKuX  MPEACTABICHHUI
(ycraHaBiMBaTh, UMEET JIM YPaBHEHUE WJIM CUCTEMa YPaBHEHUN PEIICHHS,
€CJI UMEET, TO CKOJIBKO, U TIPOYee)

3.3

[TepexoauTs OT ciioBeCHON (POPMYTUPOBKH 33Ja4M K €€ aireOpanvecKoi
MOJIENIU C MOMOUIBI0 COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMbl ypaBHEHHI,
HWHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1ayl MOJyYeHHBIH
pe3ynbTaT

3.4

[IpuMeHsATh CBOMCTBA YHUCIIOBBIX HEPABEHCTB ISl CPaBHEHUS, OIICHKH,
peliath JUHEHHbIE HEpaBEHCTBA C OJHOW MEPEeMEHHON M HUX CHCTEMBI,
JaBaTh rpa@UuecKylo WILIIOCTPALMI0 MHOXKECTBA PELICHUI HEpaBEHCTBA,
CUCTEMbI HEPABEHCTB

DOyHKIMU

4.1

[ToHumaTth ¥ UCHONBL30BaTh (PYHKIIMOHAIbHBIE IOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAuEHUs1), OMpENeNsATh 3HadeHHe (YHKIUU IO
3HAYEHUIO apTyMEHTa, ONPEIeATh CBOMCTBA (DYHKIIUU TIO €€ rpaduKy

4.2

Crpouts rpaduku sreMeHTapHbIX GyHKIMHA BUga: Y = Y= X2, y=x%y
= |x|, onKChIBaTh CBOMCTBA YHCIOBOU (DYHKIIMH 1O ee TpaduKy

BepOHTHOCTL U CTaTHUCTHUKA

5.1

W3BnekaTh U npeoOpa3oBbIBaTh MH(POPMAIUIO, MPEJICTABICHHYIO B BUJE
TabauL, auarpaMM, rpadHKoB, NMPEACTABIATh JaHHbIE B BUAE TaONHIL,
JMarpamm, rpadukoB

5.2

OnwuchIBaTh TaHHBIE C MIOMOIIBIO CTATUCTHUYECKHX TOKA3aTeIeh: CPeIHUX
3HaYCHUH W Mep paccemBaHus (pa3Mmax, IHMCIEPCHUsS M CTaHJIAPTHOE
OTKJIOHCHHE)




5.3

HaxoauTs 4acTOTHI YHCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHCIIE
0 pe3yJibTaTaM U3MEpPEHUH 1 HAOII0IeHUI

5.4

Haxomuth BeposATHOCTHM  CiIydallHBIX COOBITMM B  ONBITAaX, 3Had
BEPOSITHOCTH 3JIEMEHTApHBIX COOBITHM, B TOM 4HCI€ B OIbBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

5.5

Hcnonb3oBathk rpauueckue MOJEIH: AEPEBO CIIy4alHOTO IKCIIEPUMEHTa,
JyarpamMmsl Diiniepa, yuciaoBasi npsmas

5.6

OHepI/IpOBaTI) INOHATUAMHU. MHOXCCTBO, ITIOJMHOXXCCTBO, BbIIIOJIHATH
orepali HaJl MHOXCCTBaMMH: 06T)€I[I/IH€HI/IG, nepeCcCYCHUEC, JOIMOJIHCHUC,
NEPCUHUCIIATD 3JICMCHTBI MHOXKCECTB, IPUMCHATH CBOMCTBA MHOYKECTB

o.7

Hcnonb3oBath rpaduyeckoe MpeCcTaBlICHUE MHOXKECTB U CBSI3EH MEXIY
HUMU JIJIs1 ONMCAHMS MPOLIECCOB U SIBJIEHMH, B TOM YHUCIIE MPU PELICHUU
3a/1a4 U3 IpYrux yueOHbIX IPEJIMETOB U KypCOB

I'eomerpus

6.1

Pacno3naBaTte OCHOBHEIE BUJbl UYCTBIPECXYIOJIbHUKOB, HX JOJICMCHTHI,
MOJIL30BaThCI UX CBOMCTBAMHM IIpu pCUHICHUH r’COMETPUICCKUX 3aaa4

6.2

[IpuMeHsITh CBOWMCTBA TOYKH TIEPECEUCHUS] MEIMaH TPEYTroJbHUKA (IEHTpa
Macc) B pEIICHUH 33124

6.3

Bnagerp mnoHsTHeM cpeAHEW JIMHUKM TPEYrojbHUKAa U  Tpamnenuw,
MPUMEHSATh WX CBOICTBA NpH PpEUICHWH TE€OMETPUYECKUX 3ajad.
ITonb3oBatbecsi Teopemoit @aneca W TEOPEMON O MPOMOPIUOHATIBHBIX
OTpe3Kax, IPUMEHSATh UX Ui PEeIIeHUs MPAKTHUECKUX 33134

6.4

[IpumensTr  mpu3HAaKU  TOJAOOMS  TPEYroJIbHUKOB B pEUICHUH
reOMETPUUECKUX 33124

6.5

[Tonb3oBarbest Teopemoil Iludaropa ams pemieHuss reoMeTpUYECKUX U
npakTHYeckux 3a1ad. CTpOUTh MaTeMaTHYECKYI0 MOJIEb B MPAKTUYECKUX
3a/1ayax, CaMOCTOSITENIbHO JIeNaTh YepTeX U HaXOJUTh COOTBETCTBYIOIIKE
JUTAHBI

6.6

Bnagerr nonsaTusMu CHHYCa, KOCHHYCa U TaHI'CHCAa OCTpOIro yria
MMPAMOYTOJIBHOTO TPEYrOJIbHUKA. ITonp30BaTbCs 3TUMM TOHITUSAMU I
pEeIICHUA IMMPAKTUYCCKUX 3a/1a4

6.7

Bbruucnare  (pa3nuuHbiMH - coco0amMH) —IUIOIIAJb TPEYrojbHUKA U
IUIOIAAM  MHOTOYTOJIbHBIX  (uryp (monb3ysach, TIJe HE00X0AUMO,
KalbKynaTopoM). IIpuMeHATh MONTydyeHHbIE YMEHHS B TPAKTHUECKHX
3agavax

6.8

Bnaners moHATHUSAMH BOHUCAHHOTO H HOCHTPAJIBHOT'O yIJla, HUCIIOJIB30BATb
TCOPCMBI O BIIMCAHHBIX YTJIAX, YIJaxX MCXKIAY XOpAaMUu (CeKy'H_II/IMI/I) " yrije
MCKIAY KacaTelIbHOU U XOpI[Oﬁ Ipu pCHICHUU I'COMCTPHUICCKUX 3a1aY

6.9

Brnaners noHsATHEM OIMHMCAHHOTO YCTBIPCXYT'OJIbHUKA, IPUMCHATD CBOMCTBaA
ONMNCAaHHOT'O YCTBIPCXYT'OJIbHUKA ITPU PCHICHNUU 3a1aY




HpI/IMeHSITB IMOJIYYCHHBIC 3HAHUA HaA IMMPAKTHUKE - CTPOUTH MATECMATHUYCCKUC
MOACIN I 3aJad peaHbHOﬁ JKHU3HHU W NPOBOAHUTHL COOTBCTCTBYIOIIHC

6.10
BBIYUCJICHUS C TPUMEHEHUEM MOJJ00USI U TPUTOHOMETPHUH (MOb3YSICh, I
HE00X0IUMO, KaIbKYJIATOPOM)
9 kaacc
Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTesIbHON MTPOrpaMMbl OCHOBHOTO 00I111ero 00pa3oBaHus
pe3ynbrara
1 Yucna v BBIYKCICHUS
1.1 CpaBHUBaTh U YIOPSAI0UMBATH PAllMOHAJIbHBIE U UPPAIL[MOHATIbHBIE YHCIIA
BreimonusaTe apudmernyeckue IEHCTBHUS C palMOHAJIBHBIMH YHCIIAMH,
1.2 codeTasl yCTHbIE M THCHhMEHHBIE TPUEMBI, BBIMOJHATH BBIYUCICHUS C
HPpAMOHAIEHBIMU YHCIIAMH
13 HaxomuTe 3HayeHus CTENEHEW ¢ M[eNbIMH TOKa3aTels MU M KOPHEW,
' BBIYUCIISTH 3HAYEHUS YUCIOBBIX BBIPAKECHUN
14 OKpyrisiTb JEHCTBUTENBHBIE YHCIIA, BBINOJHATH MPUKHUIKY pe3yJibTaTa
' BBIUYHCIICHUH, OLICHKY YMCIOBBIX BBIPOKECHUN
2 VYpaBHEHHs 1 HEPaBCHCTBA
21 Pewrate nuHelHbIE U KBaJpAaTHBIE YPABHEHUS, YPABHEHUS, CBOJALIMECS K
' HUM, TIPOCTEHIINE TPOOHO-PAIMOHATILHBIC YPaBHEHUS
Pewrate cucreMbl IBYX JIMHEWHBIX YPABHEHUHN C JIBYMs IE€PEMEHHBIMU U
2.2 CUCTEMBI JIByX YPAaBHEHUH, B KOTOPBIX OJIHO YpPaBHEHHE HE SBISETCA
JIMHENWHBIM
Pemats TekcTOBBIE 3aJauM  anreOpauvdeckuM CHOCOOOM C TOMOIIBIO
2.3 COCTaBJICHUS YPAaBHEHUsS WM CHUCTEMbl JBYX YPaBHEHUU C JIByMs
epEMEHHBIMU
[IpoBoauTH MpoOCTEMILINE UCCIAEAOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH,
24 B TOM YHUCJI€ C MPUMEHEHHEM rpapuuecKux MpeCTaBICHUN (Hampumep,
' yCTaHaBJIMBATh, UMEET JIM YPAaBHEHUE WJIM CUCTEMa YPABHEHUMN peElIeHUS,
€CJI UMEET, TO CKOJIBKO)
Pematp nuHeliHble HEpaBEeHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pakaTh
2.5 pElIeHNE HEPaBEHCTB Ha YHCIOBOW MPSAMOMW, 3alHUChIBaTh PEIICHUE C
MIOMOIILIbIO CUMBOJIOB
Pemate cuctemMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
26 BKIIIOYAIOIINE KBaJApaTHOE HEPABEHCTBO, M300pa)KaTh PEIICHHE CHUCTEMBI
' HEpPaBEHCTB HA YMCIOBOW MpsSMOM, 3alUCHIBATh PEUIEHUE C MOMOIIbBIO
CUMBOJIOB
2.7 Hcnonp30BaTh HEpABEHCTBA MPU PEIIEHUU PA3IUYHBIX 3a/1a4




OyHKINU

Pacmio3naBarts (byHKI_[I/II/I HN3YUYCHHBIX BHUJOB. IToka3pIBaTh CXEMaTHUYCCKHU
pacroyiokeHue Ha KOOPAMHATHOM MIIOCKOCTH rpaduKoB QYHKIMHA BUAA: Y

3.1 k
=kx,y=kx+ b, ¥ 2;, y = ax? + bx + ¢ B 3aBUCHMOCTH OT 3HAYCHHII
k03 puLIMeHTOB, OMUCHIBATH CBOICTBA (DYHKIIUI
3.9 [Toka3bIBaTh CXEeMATUYECKU PACIIOJIOKEHHE HAa KOOPAMHATHOM IJIOCKOCTHU
' rpadukoB GyHknui Buga Y =+ X, y = [X| 1 OMUCHIBATh CBOUCTBA PYHKIIUN
33 Crpoutb 1 n300pakaTh CXeMaTHUYECKU Ipa@UKU KBAaAPATUUHBIX (PYHKIINMH,
' OTHCHIBATh CBOMCTBA KBaIpaTUUHBIX (DYHKIMM 10 MX rpadukam
PacrioznaBath KBaZpaTMUHYIO (QYHKIHIO 10 Qopmynie, NpUBOAUTH
3.4 MpUMEpPbl KBAAPATUYHBIX (QYHKIUMA W3 peadbHOW JKU3HHU, (U3HKH,
reOMETPUH
4 Apudmernueckas U reoMeTpruecKas Mporpeccuu
41 PacnioznaBath apupMeTHUecKyld U TeOMETPUYECKYI0 MIPOrpeccuu MpH
' pa3HBIX crioco0ax 3agaHus
BbInoyHATE  BBIYHMCIEHUS € HCIOJIb30BaHHMEM (opMyn n-ro ujeHa
4.2 apuMETHYECKOH W TEOMETPUYECKOW MPOTPECCHi, CYMMBI TEPBBIX N
YJICHOB
43 N300pakaTh wieHbl MOCIENOBATENBHOCTH TOYKAMU Ha KOOPAMHATHOMN
' IJIOCKOCTH
Pemare 3agaun, cBA3aHHBIE C YMCIOBBIMU MOCIEIOBATEIBHOCTAMH, B TOM
4.4 yucie 3aJaud U3 peajbHON JKM3HU (C HUCIOJIb30BAHUEM KallbKYJATOPA,
A (QPOBBIX TEXHOJIOTHIA)
5 BeposTHOCTB M cTaTHCTHKA
W3Bnexkatb W 1npeoOpa3oBbIBaTh HH(GOPMALMIO, IPEACTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHUKAX B BHUAC TaONWI, JuarpamMm, Tpadukos,
IpPEeACTaBIATh JaHHbIE B BUE TaOMll, AUarpamm, rpaguKkoB
59 Pemate 3amaunm opraHM30BaHHBIM MEpeOOpPOM BapUAHTOB, a TaKXKe C
' UCI0JIb30BaHUEM KOMOMHATOPHBIX MPAaBUI U METOJIOB
53 Hcnonb3oBaTh onucaTeabHbIEe XapaKTEPUCTUKH JUII MAacCHBOB YHCIIOBBIX
' JIAHHBIX, B TOM YHCJIE CPEIHUE 3HAYCHUS U MEPBI PACCEUBAHUS
54 HaxomuTh dacTOThl 3HAa4eHWH M YACTOTHI COOBITHS, B TOM 4HCIE
' HOJIB3YACh Pe3yJIbTaTaMU MPOBEAECHHBIX U3MEPEHUI 1 HaOII01eH
HaxonuTh BEpOSATHOCTH CiydaliHBIX COOBITUH B M3YYEHHBIX OIBITAX, B TOM
5.5 YHce B OINBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMH, B
CepusiX UCTBITAHUHN J0 MEPBOTO ycrexa, B Cepusx UcIbITaHuil bepHymu
56 Hwmerp mpencraBieHue O CIydyailHOW BENWYMHE W O pacHpeleNeHUH

BEPOSITHOCTEN




o.7

Hmetp mpencrtaBieHHe O 3aKOHE OOJBIIMX YHCEN KaK O IPOSIBICHUH
3aKOHOMEPHOCTH B CIy4allHOW M3MEHUMBOCTH U O POJIM 3aKOHA OOJIBIITUX
YHCeN B IPUPOJIEC U OOIIECTBE

I'eomerpus

6.1

3HAaTh TPUTOHOMETPUYCCKUE (DYHKIMU OCTPBIX YIJIOB, HAaXOIWTh C HX
MOMOIIBIO  PA3JIMYHBIE AJEMEHThl IPSIMOYTOJIBHOTO  TPEYTrOJIbHUKA
("pemenue MpAMOYroONBHBIX TPEyroibHUKOB"). HaxomuTe (¢ MOMOIIBIO
KaJIbKYJISITOPA) JUTMHBI U YTJIIbI 11 HETAOJIWYHBIX 3HAUCHUN

6.2

[Tonp30BaThCs dhopmymnamu MPUBEAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM IS HAXOXJEHUS COOTHOIICHUI
MEXTy TPUTOHOMETPUUECKUMH BETUIMHAMH

6.3

Hcnonb3oBath TEOpeMbl CHHYCOB M KOCHHYCOB ISl HAaXOXKICHHS
pPa3IUYHBIX DJIEMEHTOB TpeyrojbHHKa ("pelieHue TpeyroJbHHUKOB"),
MPUMEHSTH UX MPU PELICHUN N'€OMETPUUECKUX 3a7a4

6.4

Brnagets monsTHsiMEH  TIpeoOpa3oBaHUS MOA00US, COOTBETCTBEHHBIX
aneMeHToB ToA00HBIX (uryp. Ilomp3oBaThCcsi CBOWCTBAMH  MMO00MS
MPOU3BOJBHBIX (UTYP, YMETh BBIUYUCIATH JJIMHBI W HAXOAWTHh YIJBI Y
nmonoOHbIX Quryp. I[IpuMeHsITH CBOWCTBa MOAOOMS B TPAKTHYCCKUX
3a/1adax. YMeTh MPHUBOJUTH MPUMEPHI MOJOOHBIX (UTYP B OKPYKAIOIIEM
MHUpe

6.5

[lomb30BaThcst TEOpeMaMH O TPOW3BEICHUW OTPE3KOB  XOpO, O
MIPOU3BEJICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelIbHOU

6.6

[Tonp30BaThCsi BEKTOpaMH, MMOHUMATh WX TEOMETPUYCCKUN U (PU3UUECKUMA
CMBICHI, IPUMEHSTh UX B PELUICHUH I€OMETPUUYECKUX U (PU3NYECKUX 3a7au.
[IpuMeHsTh cKaNsipHOE MPOU3BEICHUE BEKTOPOB Ui HAXOXACHUS JJIUH U
yTJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTH, IIPHUMCHATH €ro B
PEIICHNHU TCOMETPHUICCKUX U MMPAKTUYCCKUX 3aaa4

6.8

Bnagers noustusmu MMpaBUJIIBHOI'O MHOT'OYT'OJIbHHKA, AJIMHBI OKPYXXHOCTH,
JJAHBL Oy OKPYKHOCTH U paﬂHaHHOﬁ MCpPbI yIjia, YMCTb BBIYHCIIATH
mjiongazap Kpyra MU €ro yacTeu. HpI/IMeHHTB INOJIYYCHHBIC YMCHHA B
IMPAaKTHYCCKHUX 3aaa4dax

6.9

Haxogute ocu umm HOCHTPbI CHUMMCTPUHU Q)Hryp, IMPUMCHATb ABWIKCHUS
IIJIOCKOCTH B HpOCTCfII.HPIX ciryqyasax

6.10

[TpuMeHsATh NOTy4YEeHHBIE 3HAHUS HA MIPAKTUKE - CTPOUTH MaTeMaTHUECKHUe
MOJENN JUIsl 3aa4 PEaJbHOM JKU3HU M HPOBOAMTH COOTBETCTBYIOIIHE
BBIUUCIICHUS C IPUMEHEHHEM MOJI00MS U TPUTOHOMETPUUYECKUX (YHKLUH
(Monb3ysCh, I1e HEOOXOIUMO, KAIBKYISATOPOM)




5 xkaace

IIpoBepsieMble 3J1eMeHTHI CO/IEPKAHUSA

Kon

[IpoBepsieMblii 2IEMEHT COIEPHKAHUS

1

HaTypaJH)HI)IG qucia 1 HYJIb

1.1

Harypanbaoe wumcno. Psg Hatypanpabix uymcen. Ywmceno 0. M3o0paxenue
HaTypaJIbHbIX YHCEJl TOUKAMU HAa KOOPAUHATHOM (UMCI0BON) IPSIMOM

1.2

[To3uunonnas cucrema cuucieHus. Pumckas nymepanusda. [decarnunas cucrema
CUYUCIICHUS

1.3

CpaBHeHHE HaTypaJbHBIX YHCE], CPAaBHEHUE HATYPaJbHBIX YHCEI C HYJEM.
OxpyriieHrne HaTypaJlbHbIX YHCET

1.4

CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOXCHUC U ACIICHUC HATYpPaJIbHBIX YHUCCIL. CsoiicTBO
HYJId TIIpU  CJIOXKCHUH, CBOiiCTBa HylId W CIWHHUIBI IIPpU YMHOXCHHUH.
[lepemecTuTenbHOE M coueTaTeNIbHOE CBOICTBA (3aKOHBI) CJIOKEHUS H
YMHO’KEHHS, PaCIpeieIUTEeIbHOE CBONCTBO (3aKOH) YMHOKEHHUS

1.5

Ucnonw3oBanne OykB misi 0003HAUYEHUS HEU3BECTHOTO KOMIIOHEHTA W 3aIiCH
CBOMCTB apu(PMETUUECKHUX ACHUCTBUI

1.6

Jlenutenu u KpaTHBIC YUCIIA, PA3TIOKEHHE HA MHOKUTENHU. [IpocThie U cocTaBHBIE
yucna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocratkoM

1.7

Crenens ¢ HaTypaJIbHBIM MOKa3aTeseM. 3alKCh YNCiIa B BUJE CYMMBI pa3psIHbIX
cllaraeMbIX

1.8

YucnoBoe BbIpaxkeHre. BoluncieHre 3HaYeHU YUCIOBBIX BBIPAKEHUH, MOPSIOK
BBITIOJIHEHUS JieicTBUi. Vcnonb30BaHne Mpy BHIYUCICHUSX IEPEMECTUTEIILHOTO
M COYETAaTEJIbHOTO  CBOMCTB  (3aKOHOB)  CJOXKEHUSI U YMHOXCHHS,
pacnpeenuTeIbHOTO CBOMCTBA YMHOKEHUS

Hpobu

2.1

[IpencraBnenue o npoOu Kak cnocode 3amucu 4acTu BelMuYUHbl. OOBIKHOBEHHBIE
npo6u. IlpaBunbHple ©  HempaBwibHble Apobu. CwmemanHas  JIpoOb,
MIpe/ICTaBJICHUE CMEIIaHHOW ApoOu B BUJE HEMPAaBHIBLHON ApoOW U BBIJIEICHUE
L[eJI0M YacTH YKcia U3 HeMpaBUIbHOM apobu. N3o0pakenue npoOeit ToukaMu Ha
YHCIIOBOM MPSIMOU

2.2

OcHoBHoOe cBoiicTBO podu. Cokpatienue apoGeil. [IpuBenenue 1podu kK HOBOMY
3HaMmeHarento. CpaBHeHHE qpooeit

2.3

CnoxxeHre ¥ BBIUMTAHHE I[pO6CI>i. VYMHOXEHHE U JelICHHUE ,Z[pO6CI>i, B3aMMHO -
O6paTHLIe ,[[pO6I/I. HaxoxxaeHue 4yacTy 1eI0T0 U LENO0To II0 €ro 4acTH

2.4

Hecatuunas 3anuch ApoOeil. IlpeacraBnenue necsaTMyHOM JpobM B BHJE
0ObIKHOBEHHOU. M300paXkeHHe necATUYHBIX ApoOed ToYKaMM Ha YHCIOBOU
npsiMoil. CpaBHEHHE IECATUYHBIX JpoOeit

2.5

Apudmernueckue JAEHCTBUS C  JIECATHYHBIMH  JpoOsimu.  OKpyriieHue
JECSITUYHBIX ApoOeit




Pemienne TeKCTOBBIX 337124

3.1 Pemenue TeKCTOBBIX 33724 apuPMETHUECKUM CIIOCOOOM
32 Pemenne normueckux 3amad. Pemenwe 3amau mepeOOpoM BceX BO3MOMKHBIX
' BapuaHTOB. Vcnosib30BaHue NpyY PELIEHUH 33124 TaOJIUIL U CXEM
Pemenune 3anmau, coxaepikalux 3aBUCHUMOCTH, CBS3bIBAIOIINE BEJIUYUHBI:
33 CKOPOCTb, BpEMS, pacCcTOsSiHUE, LEHY, KOJUYECTBO, CTOMMOCTh. EnuHuUIBI
' U3MEpEeHus: Macchl, o0beMa, IIEHbl, PAcCCTOSHUS, BPEMEHH, CKOpOocTH. CBs3b
MEX]ly eIMHUIIAMH U3MEPEHUS KaXKJI0W BEITMYHHEI
3.4 Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOU
3.5 [IpencraBnenue faHHBIX B BUJE TAOJIUL, CTOI0YATHIX AUArpaMm
4 Harnsanas reomerpus
Harnanueie npeacraBieHus o ¢Gurypax Ha IMJIOCKOCTH: TOUYKA, MpsiMasi, OTPE3O0K,
4.1 Jyd, Yroj, JIOMaHas, MHOTOYTIOJIbHHMK, OKPYKHOCTb, Kpyr. Yroia. Ilpsmoii,
OCTpBIH, TYION ¥ pa3BEPHYTHIN YIJIbl
42 JlinHa oTpe3Kka, METpUYecKHe €AWHUIBI AMuHBL JlIMHa JOMaHO#, mepumeTp
MHOTOYT0JIbHUKA. VI3MepeHne 1 MoCTpoeHHe yriioB ¢ MOMOUIbIO TPAHCIOPTUPA
43 Harnanuele mnpeacraBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
' MPSIMOYTOJIbHUK, KBaJpaT, TPEYroJIbHUK; O paBeHCTBE (QUTyp
N3obpaxenune ¢uryp, B TOM uuciae Ha kierdarod Oymare. Iloctpoenue
4.4 KOH(UTYpAIMil U3 YacTe MPsIMOM, OKPYKHOCTH Ha HEJTMHOBAHHOW W KJIETYATON
Oymare. Vcnosib30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa
[lnomaas  OpSAMOYrojbHUKA U MHOTOYIOJIbHUKOB,  COCTaBIIGHHBIX U3
4.5 MPSIMOYTOJIbHUKOB, B TOM 4HCle GUTYp, N300paKEHHBIX HA KJIETYaToOl Oymare.
Equnuibl u3mepenus rionaau
Harnsangueie mpencraBiieHdss O MPOCTPAHCTBEHHBIX (GUTypax: MPSMOYTOJbHBIN
46 napajuienenumnesn,  kKy0, MHororpaHHuku.  M3o0paxeHue  mpocTeMmImx
' MHOTOTpaHHUKOB. Pa3BepTku kyba u mapamnenenumnena. CosnaHue Mojenen
MHOTOTPAaHHUKOB (13 OyMaru, MpOBOJIOKH, MIIACTUIIMHA U IPYTHUX MaTepUasoB)
4.7 O06beM mpsAMOYroIbHOTO Mapajuienenunena, kyoa. Enuuuie nuamepenus oobema
6 kiace
Kon [IpoBepsieMblii 31€eMEHT coJiepKaHUs
1 HarypanbHbie uncna
Apudmernueckne AEUCTBUS C MHOTO3HAYHBIMH HATypaJbHBIMU YHCIAMH.
11 UucnoBble  BBIpaXEHHS, MOPSAOK  JEMCTBUI, HCIOJB30BAaHHE  CKOOOK.

Hcnons3oBanue IpU BBIYHUCICHUAX MNCPEMCECTUTCIIBHOTO MW COYCTATCIBHOIO
CBOMCTB CJI0KEHUS U YMHOKCHUSA, paClIpCaACIIUTCIBHOTO CBOICTBa YMHOXKCHUA




1.2

OxpyriieHrne HaTypajbHbIX YHCET

Jlenmutenn u KpaTHBIC YHUClia, HAMOONBIIWN OOIIMIA JENUTENh W HaWMEHBIICe

1.3
oOmiee kpatHoe. J[eTMMOCTh CyMMBI U TIPOU3BEICHHS
14 [enenue ¢ ocratkoM
2 Hpobu
21 OObIKHOBEHHasi Jpo0b, OCHOBHOE CBOMCTBO JpOOM, COKpalleHHE JpoOei.
' CpaBHeHHE U YIOPSA0YMBAHUE IpoOeit
29 Pemenne 3amau Ha HaxoXJAEHHE YacTH OT LIEJIOr0 M ILEJOro MO €ro YacTH.
' JpoOHOE YKCIio Kak pe3ynbTaT AeTeHUs
23 [IpencraBnenune gecaTUyHOM JApoOW B BHUJE OOBIKHOBEHHOW JpoOu H
' BO3MOXHOCTb IPEJCTABIECHNS OOBIKHOBEHHO! poOU B BUJIE NIECATUUHON
24 JlecsitTuunble 1poOU U MEeTpUUYecKas cucteMa Mep. ApupmeTHdeckue IeHCTBUS U
' YHCIIOBBIE BEIPAKCHUS C OOBIKHOBEHHBIMHU H JIECATUYHBIMH JIPOOSIMHU
25 OtHomenue. Jlenenne B JaHHOM OTHOUIEHMHM. Macmtad, NOpPONOPLHUSL.
' [IpuMeHeHne nponopunii pU PEeIICHNN 3a/1a4
[lonsite mpoueHTta. BeruncieHue npoueHTa OT BEIUYMHBI M BETUYHMHBI 10 €€
2.6 MpOIICHTY. BrIpakeHne MporeHTOB ACCITHYHBIMU IpoOsmu. Permenue 3amad Ha
MPOLIEHTHL. BhIpaskeHne OTHOLIEHUS BEJIMYUH B MPOLIEHTAX
3 [TonoxwurenpHble U OTPUIATENLHBIEC YHCIIA
[lonoxwurenpHple M OTpULATENbHBIE uMcia. [lensle umcna. Monyns yucna,
3.1 reoMeTpuueckas MHTepHperanuss Mojayias uyucia. W3o00paxeHue uucen Ha
KOOPJIMHATHOM mpsiMoii. YncioBbie MpoMekyTkH. CpaBHEHUE YHCET
3.2 Apudmernueckue ASHCTBUS C MOJOKUTEIbHBIMUA U OTPUIATEILHBIMU YU CIIAMU
[IpsimoyrosnbpHas cucteMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha
3.3 IJIOCKOCTH, abciucca u  opauHatra. lIloctpoenwme Touek U ¢uryp Ha
KOOPJIMHATHOU TJIOCKOCTH
4 BykBeHHbIe BbIpaKECHUS
[Ipumenenne OyKB Ui 3allMCH MATEeMATUYECKUX BBIPAKEHUN U MPEIIONKCHHIA.
4.1 CpoiictBa apudmMeTnyeckux AeUCTBUN. ByKkBeHHBIE BBIpaXKEHHS W YHUCIOBHIC
MIOACTAaHOBKU. byKBEHHBIE paBEHCTBA, HAXOKECHUE HEU3BECTHOIO KOMIIOHEHTA
492 ®opmynsl, (GopMyabl MepUMETpa M IUIOUIAJd NPSIMOYTrOJbHUKA, KBaJparta,
' o0beMa napasenenunena 1 Kkyoa
5 Perienne TeKcTOBBIX 3a1a4
5.1 Perienne TeKCTOBBIX 337a4 apu(METUYECKHM CIIOCOOOM
59 Pemenne normueckux 3amad. Pemienuwe 3amad mepebopoM BcCeX BO3MOXKHBIX

BapHUaHTOB




Pemenne 3amau, cojepiKamuX 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LICHA, KOJIMYECTBO, CTOHUMOCTb,

5.3 [IPOU3BOJIUTENBHOCTb, BpeMs, 00beM paOoThl. EQuHUIBI M3MEpEHMs: MaccChl,
CTOMMOCTH, pPAacCTOSIHUS, BPEMEHH, CKOpocTH. CBA3b MEXIYy €AWHHULAMU
M3MEPEHUS KaXKI0W BEJIMUHUHBI
54 Pemenue 3amau, cBsI3aHHBIX C OTHOLIEHHEM, IPOMOPILUOHATIBLHOCTHIO BEJIUYMH,
' MIPOLIEHTAMU; PELIEHUE OCHOBHBIX 3a/1a4 Ha JJPOOU U IIPOLIEHTHI

55 OneHka ¥ NpUKHAKA, OKpyrieHue pesyibTara. CocraBiieHue OyKBEHHBIX
' BBIPAKEHUH 110 YCIOBHIO 33J1a4M.

56 [IpencraBnenne MaHHBIX € MOMOIIBIO TaOmuI W guarpamm. CronOdarbie
' auarpaMmsl. UTeHHE KpYTrOBBIX AMArpaMm
6 Harnsgnas reomerpus

6.1 Touka, mpsmas, OTpe30K, Jy4, yroj, JOMaHas, MHOIOYIOJbHUK,
' YETBIPEXYTOJIbHUK, TPEYTOJbHHUK, OKPY)KHOCTH, KPYT

6.2 B3aumHoe pacrnonokeHue AByX IMpPsIMBIX Ha IUIOCKOCTH, MapajiebHbIe MPSMBbIE,
' MIEPIICHIUKYIIIPHBIC TIPSIMBIC

6.3 N3mepeHune paccTOosSHUM: MEXAy ABYMs TOYKaMH, OT TOYKH JO NPSAMOM, JJIUHA
MapIIpyTa Ha KBaJpaTHON CETKe

6.4 N3mepeHue u mocTpoeHUE YIII0B ¢ MOMOIIBIO TPAHCTIOPTHPA

65 Buapsl  TpeyroiabHUKOB: OCTPOYrOJIbHBIM, MPSMOYTOJbHBIA, TYHNOYTOJbHbIM,

' paBHOOCPEHHBIN, PABHOCTOPOHHUI
6.6 YetbipexyroiabHuK. [IpsMOyronbHUK, KBaJpaT: UCIOJIb30BaHUE CBOICTB CTOPOH,
) YTJIOB, THaroHaJIei
N3o00paxkenne reomerpuueckux (uUryp Ha HEIMHOBAHHOM Oymare c

6.7 WCIIOJIb30BAHUEM LIUPKYJIs, TMHEHKHU, YroJibHUKA, TpaHcnoptupa. [loctpoenus na
KJIeT4aToi Oymare

6.8 [TepumeTp MHOTOYTOJIbHHUKA

6.9 [Tonstne mnomaau (urypsl, eAUHULBI U3MepeHus Iwomanu. [IpubmmxeHHoe

' M3MepeHue MIomaan GUryp, B TOM 4Hciie Ha KBapaTHOM ceTke

6.10 |IIpubnmxeHHOE U3MEPEHHE UTMHBI OKPY>KHOCTH, TUIOIIAIN Kpyra

6.11 CummeTpusi: HeHTpalibHAsl, OceBasi U 3epKalibHas. [locTpoeHne CMMMETPUYHBIX

' duryp
Harnsnueie mpencTaBieHus O MPOCTPAHCTBEHHBIX (UTypax: MapajuleNenumnes,
KyO, mpu3Mma, TUpaMHla, KOHyC, HUIMHAp, map u cdepa. H3oOpaxeHue

6.12 |mpoctpancTBeHHBIX uryp. [Ipumepsl pa3BepTOK MHOTOTPaHHUKOB, [IUIUHAPA U
koHyca. Co3ganue Mojenel mMpoCcTPaHCTBEHHBIX (uryp (13 Oymaru, mpoBOJIOKH,
MJIACTUIIMHA U IPYTUX MaTepUAIIOB)

6.13 |Ilonartue oObema, emuHUIBI H3MepeHHs oObema. OO0beM NPSIMOYTOJBLHOTO




napajienenumnena, Kyoa

7 kiaacc

Kon

[IpoBepsieMblii 37EMEHT COEpKAHUS

1

Yucna ¥ BEIYUCIIEHUS

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEXO] OT OIHOH (OPMBI 3aIUCH

1.1 npobeit k gapyroi. IloHsTHEe palMOHATBPHOTO 4YHCTA, 3aluCh, CpPaBHEHHE,
YHOPSAJ0YMBAHUE PALMOHATIBHBIX YHCE

12 Apudmernueckue AEUCTBUS C pallMOHAIBHBIMHM yuciaMu. Pemienue 3amgau u3
' peaibHOM MPAaKTUKHU HA YacTH, Ha IpoOHU

13 CreneHbp C HaTypaJbHBIM TIOKa3aTelieM: OIpe/eieHne, Mpeodpa3oBaHue
' BBIPA)KEHUI Ha OCHOBE OMpEIeNIEHUs, 3aITUCh OOJIBIINX YUCE

14 [IpoueHThI, 3anMCh NPOIEHTOB B BUAE IpoOH U JpoOu B BUAE MPOLEHTOB. Tpu
' OCHOBHBIE 33/1a4M Ha MMPOLIEHTHI, PellIeHUE 3aa4 U3 PeaIbHOU MPaKTHUKU

15 [IpumeHeHne MPU3HAKOB JEIMMOCTH, Pa3IO’KEHHUE Ha MHOXKUTEIH HAaTYpaJIbHBIX
' YHCET

1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHCJIE TIpsiMasi M 0OpaTHAs POMOPIIMOHATLHOCTH
2 AnreOpandeckue BhIpaXKEHUs

21 [lepemeHHbIC, YMCIOBOE 3HAYECHHE BBIPAKEHUS C NepeMeHHOW. [lomyctrmbie
' 3HAYCHHS TIEPEMEHHBIX

29 [IpencraBneHne 3aBUCUMOCTH MEXJAy BeIMYMHAMM B  BUAE (OpPMYIbL.
' Breruucnenus mo ¢popmynam

2.3 IIpeoOpa3oBaHne OyKBEHHBIX BbIPaKEHUIH, TOXKAECTBEHHO PaBHbIE BBIPAKEHMSI

2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM

o5 Opnowiensl 1 MHorowieHsl. CreneHp MHorowieHa. CiokeHue, BBIUYMTAHHUE,
' YMHOKE€HUE MHOTOYJIEHOB

26 @opMysbl COKpalIEHHOIO YMHOXXECHHS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3noxeHre MHOTOYJIEHOB Ha MHOXKUTEIIN
3 YpaBHEeHUS

31 VYpaBHeHHe, KOpEHb YpaBHEHHUS, MpaBWia NpeoOpa3oBaHUs YypaBHEHMUS,
' PaBHOCHJIBHOCTb ypaBHEHUI

3.2 JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, 4YHUCIO KOPHEH JIMHEWHOIO
' YPaBHEHUS, PEILIECHNUE JIMHEUHBIX YPaBHEHUN

33 CocraBieHue ypaBHEHMI 10 YCIOBHUIO 3aJaud. PerleHne TEKCTOBBIX 3ajad C

IIOMOIIIBIO YPABHEHUIN




3.4

JIuneitHOe ypaBHEHUE C IBYMS IEPEMEHHBIMH U €r0 TpapuK

Cucrema ByX JTMHEWHBIX ypaBHEHUH C IByMsl IIepeMEHHbIMU. Pelienue cucrem

3.5 ypaBHEHHUH CHOCOOOM MOJCTaHOBKU. lIpuMepsl pelneHuss TEKCTOBBIX 334ad C
IIOMOIIIBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpadpuku. OyHKunu
4.1 Koopannara Touku Ha npsMoi
42 Uucnossle npomexyrku. PaccrosHue mexay IByMs TOYKAMHM KOOPAWHATHOM
' psIMOM
43 [IpsimoyronpHas cucrema koopauHat, ocu Ox m Oy. AOcimucca M opavHAaTa
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
44 [Ipumepsl rpadgukoB, 3agaHHbIX (opmynamu. UYreHue rpaduKoOB peasbHbBIX
’ 3aBUCUMOCTEN
4.5 [Tonstne pynkuuu. I'paduk pynknun. CroiicTBa QyHKIMI
4.6 Jluneitnast pynkuus, ee rpaduk. ['paduk pyHkimum y = [x|
4.7 I'padmueckoe penieHre TMHEWHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHHM
5 BeposTHOCTB U cTaTUCTHKA
IIpencraBnenue NaHHBIX B BUAE TaOIMI, JUarpaMM, rpaukoB. 3anojHEHUE
51 Ta0JNI, YTEHUE U TIOCTPOCHHE auarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) H
' KpyroBbix). Utenue rpadukoB peasibHBIX MpolieccoB. M3pneuenne napopmanuu
U3 MarpaMM M TabJull, UCTIOJIb30BaHUE U MHTEPIIPETALUs TaHHbBIX
OmnucarenpHas CTAaTHCTUKA: CpelHee apu(MeTHdeckoe, MeauaHa, pas3Max,
5.2 HauOoJiblllee M HaUMEHbIIee 3HaueHHsl Habopa YHUCIOBBIX HAaHHBIX. [Ipumepsl
CIIy4alHOM U3MEHYUBOCTH
CrnydaifHpId SKCHEpUMEHT (OMBIT) M CiydaiiHoe coObiTHe. BeposiTHOCTH U
5.3 gactoTa. PoJIb ManoOBEpOSTHBIX W MPAKTUYECKH JIOCTOBEPHBIX COOBITHH B
npupoje U B obmecTBe. MoHeTa 1 UrpajgbHasi KOCTb B TEOPUU BEPOSITHOCTEH
I'pad, BepumHa, pebpo. Crenens BepmnHbl. Yncno pedep U cyMMapHas CTENEHb
54 BepuuH. [IpencraBnenue o ceszHocT rpada. Lenu u nukiel. Iyt B rpadax.
' O6xox rpada (ditnepoB myth). llpencraBienue o0 opueHTHpOBaHHOM TIpade.
Pemenue 3a1a4 ¢ nomousio rpagon
6 I'eomerpus
Havanpaeie moHsATHA reoMerpuu. Touka, npsMas, OTPE3OK, Jiyd. Yroia. Bumasl
6.1 yrioB. BepTukanbHble M CMeXHblE yribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapamiensHOCTh U NEpIEHNKYISIPHOCTD MIPSIMBIX
6.2 Cummerpuunblie ¢urypbl. OcCHOBHBIE CBOMcTBa oceBoil cumMmeTpuu. Ilpumepst
) CUMMETPHUHU B OKPY)KAIOILIEM MHUPE
6.3 OCHOBHBIE TOCTPOEHUS C IIOMOIIBKO LMPKYJIss U JIMHEHKH. TpeyrosbHUK.

BricoTa, Meaunana, buccekTpuca, X CBOMCTBA




6.4 PaBHOOepeHHBII ¥ paBHOCTOPOHHHHM  TpeyroyibHuUKU.  HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CBoiicTBa M TMpU3HAKU PAaBHOOEAPEHHOTO TpeyrosibHUKa. lIpu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CBoiicTBa M TpPHU3HAKU MApAJUIETIBHBIX MPsAMBIX. CyMMa YIJoB TpeyroJbHHKA.
' BHemHue yriel TpeyroyibHUKA
[IpssmoyronbHblii  TpeyrojgbHUK.  CBOWCTBO  MeIMaHbl  MPSIMOYTOJIBHOTO
6.7 TpPEYrojbHUKa, IpOBEAEHHOM K  rumoreHyse. [lpusHaku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpMOYTrobHBINA TPeYroiabHUK ¢ YyriioMm B 30°
HepaBeHcTBa B reomMeTpun: HEPAaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOW, TeopemMa o OosblieM yriie W OOJNbIIE CTOPOHE TPEYTrOJbHUKA.
[NeprieHMKyIsIp ¥ HAKIOHHAS
6.9 I'eomeTpuueckoe Mecto  Touek. buccekTpuca yriia W CEepeIMHHBIN
' MEPIEeHIUKYIIAP K OTPE3Ky KaK FreOMEeTpuYecKre MeCcTa TOUEeK
6.10 OKpYyXHOCTbh M KPYI, XOpJa U JUaMETp, UX CBOMCTBa. B3auMHOE pacnoJiokeHue
' OKpYKHOCTH U npsimoii. KacarenbHast u cekyiias K OKpy>KHOCTH
6.11 OKpyXHOCTh, BIHCAaHHas B yroj. BrmcaHHas W omnwcaHHas OKPYKHOCTH
' TPEYroJIbHUKA
8 kiace
Kon [IpoBepsieMbIii AIEMEHT COJEPKAHUS
1 Yucna 1 BEIYMCICHUS
11 KBagpatHblii kopeHb u3 uuncna. [loHsatue o0 uHppanMOHAIBHOM YHCIE.
' JlecaTuunble MpUOIMKEHNS UPPALIMOHATIBHBIX YHCEI
CBoiicTBa apuU(pMETHYECKUX KBAJpaTHbIX KOpPHEH M MX NPUMEHEHHE K
1.2 peoOpa30BaHUI0 YHMCIOBBIX BBIPAXEHUH U BBIYMCICHUAM. JleHCTBUTEIbHbBIE
qucia
1.3 CreneHs ¢ 11eTbIM NOKa3aTesieM U ee cBoiicTBa. CTaHIapTHAas 3alKch Yucia
2 AnreOpandecKkre BbIpaKEHUS
2.1 KBanpaTHblil TpexuiieH, pa3ioKeHUue KBaJpaTHOTO TPEXWIeHA Ha MHOKUTEIN
2.2 AnrebOpanyeckast 1po6b. OCHOBHOE CBOMCTBO anredpandyeckoit ApoOu
2.3 CrnoxeHue, BBIYMTAaHHE, YMHOXKEHHE, JIeTIeHUE anredpandeckux apooeit
24 ParnmonanbHble BRIpaXXEHUS M UX TpeoOpa3oBaHue
3 VYpaBHEHUs U HEPAaBEHCTBA
3.1 KBangpatHoe ypaBHeHHE, (GopMylia KOpHEW KBaJpaTHOTO ypaBHeHHUs. Teopema




Buera

3.2 Pemenue ypaBHeHM, CBOIAIINXCS K JIMHEWHBIM U KBAIPATHBIM
3.3 [Ipocteiimme qpoOHO-pallMOHATIBHBIC YPAaBHEHHS
I'paduueckass uwHTEpHpeTalysi yYpaBHEHUH € JABYMsI NEPEMEHHBIMH M CHUCTEM
3.4 JUHEHHBIX YpaBHEHUN C JByMs nepeMeHHbIMHU. [IpuMepsl pemieHus cucrem
HEJIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU

3.5 Perrenne TeKCTOBBIX 33124 anreOpandecKuM CrocoooM

3.6 UmncnoBble HEPaBEHCTBA U X CBOHCTBA

3.7 HepageHcTBO ¢ 01HOM NTEepeMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIuHeilHble HEpaBEHCTBA C OJJHOW EPEMEHHON

3.10 |CucreMbl TUHEWHBIX HEPABEHCTB C OJHOM MEPEeMEHHOMN
4 OyHKIUA

41 [lonstne gynkunu. O61acTh ONpeAeNeHUs] U MHOXECTBO 3HAUEHUHM (YHKIHU.
) Crioco0nI1 3aganus GyHKITUN

4.2 I'paduk dyakumun. Urenne cBoicTB QyHKIIMH 110 ee Tpaduxy

4.3 [Tpumepst rpadukoB PYHKIIHI, OTPaKAIONIUX peaTbHbIE TPOIECCHI

44 OyHKIMM, ONUCBIBAIOUIME NPAMYI0 U OOpaTHY0 NpONOPLUOHAIbHBIE
' 3aBUCUMOCTH, UX TpauKku

4.5 ®OyHKIHH Y = X5, Y = X3

46 | Dyuxkuun Y= Jx, y =X

4.7 I'padmyeckoe penieHre ypaBHEHUI U CUCTEM YpaBHEHUI
5 BeposTHOCTB U cTaTHCTHKA

51 [IpencraBneHue JaHHBIX B BUJIC TAOJIHII, TUarpaMM, IpapuKoB

59 MHOXeCTBO,  3JIEMEHT  MHOXECTBa, MOAMHOKecTBO.  Omepauuu  Hajg
' MHO>KECTBaMu: 00bEeIMHEHNE, TTepeceYeHue, TOMOTHEHNE

53 CBoiicTBa omepauuii HaJl MHOXXECTBAaMH: NEPEMECTUTENIbHOE, COYeTaTelIbHOE,
' pacrpeieIuTeNIbHOE, BKIIOYEHUS

54 Hcnonbs3oBaHue rpaduyuecKkoro MpeiCTaBIEHUS MHOXKECTB [UIl OMNMMCAaHUS
' peabHBIX MTPOLECCOB U SABJICHUMN, IPU PEIIEHUH 3a1au.

55 W3mepenne paccenBaHus JaHHBIX. Jlucmepcusi W CTaHAAPTHOE OTKIIOHEHUE
' YHCIO0BBIX HA0OpOB. JlnarpamMmma paccenBaHUs

5.6 OneMeHTapHble  COOBITHSL  ciy4aiiHoro  ombita.  CoydailHble  COOBITHSL.




BepositHoct  coObiTuii. OmNBITBI ¢ PaBHOBO3MOKHBIMU  3JIEMEHTApHBIMHU
coobitusiMu.  Criydaiiupiid  BeIOOp. CBsi3pb  MEXAYy MaJOBEpOSATHBIMH U
MPAKTUYECKH JJOCTOBEPHBIMH COOBITHSMU B MIPUPO/IE, OOIIECTBE U HAyKe

JlepeBo. CBoiicTBa A€peBbEB: €IUHCTBEHHOCTh ITyTH, CYLIECTBOBAHUE BHUCSYEH

o.7 BEPIIMHBI, CBSI3b MEKIY 4YHCIOM BepUIMH W 4YuciaoM pebep. IlpaBumio
yMHOXeHUs1. Penenne 3a1a4 ¢ noMomnsio rpagos
[IpotuBononoxxubie  coObiTus.  Juarpamma  Oinepa. OObenuHeHue W
5.8 nepeceuenne coObiTHil. HecoBmectHpie coObitusa. Dopmyna  CIoKEHUS
BEPOSITHOCTEN
5.9 VYcnoBHas BeposiTHOCTB. [IpaBuiio ymMHOkeHus. HezaBucrumbie coObITHS
[IpencraBienue skcriepuMeHTa B BUJE JiepeBa. PelleHue 3a1ad Ha HaX0XACHUE
5.10 |BeposiTHOCTEH C TIOMONIBIO JiepeBa CIIy4allHOTO OJKCIIEPUMEHTa, Juarpamm
Ditnepa
6 I'eomerpust
6.1 UYerslpexyrosbauku. [lapamnenorpamm, ero npu3Haku 1 CBOMCTBA
6.2 [IpssmoyronpHUK, poMO, KBaJipaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpanemnusi, paBHOOOKas Tpamemus, €€ CBOWCTBa W Tpu3Haku. [IpsMoyronpHas
) Tpanenus
6.4 Meron ynBoenus Menuanbl. lleHTpanbHas cummerpusa. Teopema daneca u
' TeopeMa O MPOMNOPIHOHAIBHBIX OTPE3Kax
6.5 CpenHue TMHUN TPEYrojabHUKA U Tpaneuuu. LlenTp Macce TpeyrojabHUKa
6.6 [Tonobue TtpeyronbHUKOB, Ko3(pduruent mnonaodbus. IlpusHaku moao0us
' TpeyroJibHUKOB. [IprMeHeHune o o0us TpH PEeLICHUH IPAaKTUYECKUX 3a1a4
6.7 dopmyibl IS IUIOIAAN TPEYroJbHUKA, apajiesorpaMma, pom0a 1 Tparenuu
6.8 CpoiicTBa 1iomaae reomerpudeckux Guryp. OTHOIIEHHE TUIOMACH T0100HBIX
' uryp
6.9 Bbruncnenue miomazneil TpeyroibHUKOB M MHOTOYTOJIBHMKOB Ha KJIET4YaToi
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemieHun
' MPAKTUYECKUX 3a/1a4
CuHyc, KOCHHYC, TaHI'€HC OCTPOrO yrja MpsIMOYTOJILHOIO TpEeYyrojbHHKA.
6.11 |OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpHUroHOMETpHuUecKHe (YHKIIUU
yrios B 30°, 45° u 60°
6.12 BrincanHble U LEHTpaNbHbIE YIJIbI, YOI MEXAY KacaTeIbHOW U XOpAOH. YTIIbI
' MEX]ly XOpJIaMH U CeKYIIUMHU
6.13 |BrnucaHHBIE U ONTUCAHHBIE YETHIPEXYTOJbHUKU
6.14 |BzaumHOe pacmosioKeHue IBYX OKpyxkHocTed. Kacanume oxpyxkHocreit. Obuue




KacaTeJIbHbIE K IBYM OKPYKHOCTSIM

9 kaacc
Kon [IpoBepsieMbll 2IIEMEHT COAEpKAHUS
1 Yucna v BIUKCICHUS
11 PammonanbHble 4Yncia, WppalMOHAIbHBIE YHCIA, KOHEYHbIE M OECKOHEYHBIE
’ JECSITHYHBIC IPOOH
MHO0XeCcTBO JAEHCTBUTENBHBIX YUCEI, JEMCTBUTEIbHBIE YKCIa KaK OECKOHEUHbIE
19 JecsITUYHbIe 1poOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
' JNEUCTBUTENBHBIX YHUCET U KOOpAUHATHOHN mnpsmMoil. CpaBHEHUE J1€HCTBUTENBHBIX
qucen
1.3 ApubmMeTrnueckne TeUCTBUS C JCHUCTBUTEIHLHBIMH YHCIAMHU
W3mepenus, npulniskeHus, oleHku. Pasmepbl 0O0bEKTOB OKpY’KaIOLIEro MHUpa,
14 JUINTENBHOCTh MPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnimkeHHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTh mpuoOnmxenus. Oxpyriaenue yucen. [Ipukuaka u oneHka
pEe3yJAbTaTOB BHIYMCICHUIA
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 VYpaBHEHUS C OJTHOW MEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHU, CBOASIINXCS K KBaIPATHBIM
24 bukBanpatHoe ypaBHenue. [Ipumepsl penieHus ypaBHEHUN TPEThE U YETBEPTOM
' CTENEHEHN pa3ioKeHUEM Ha MHOXKUTEIU
2.5 Pemenne npoOHO-paliMOHATIEHBIX YPaBHECHUIH
2.6 Cucrembl ypaBHCHUI
2.7 YpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €r0 Tpaduk
2.8 Pewienue cucrem IByX TUHEHHBIX YPABHEHUN C JBYMs IEPEMEHHBIMU
29 Pemenne cucreM AByX ypaBHEHUU, OJHO M3 KOTOPBIX JIMHEMHOE, a JIpyroe -
' BTOpPOM CTENEHU
2.10 |I'paduueckas nHTepHpeTaIMsi CUCTEMbI YPaBHEHUHN C IByMs ITI€PEMEHHBIMU
2.11 |PemieHue TEKCTOBBIX 3324 aIreOpandyecKuM crocoooM
2.12 |YucnoBble HEPaBEHCTBA U UX CBOMCTBA
2.13 |Pemienue TUHEHHBIX HEPABEHCTB C OJHOM MEpeMEHHOMN
2.14  |PemieHue cucTeM JUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM




2.15

KBagparHbie HepaBeHCTBA

I'padmyeckas wHTEpIHpeTalus HEPABEHCTB W CHCTEM HEPABEHCTB C JABYMS

2.16
IIEpEMEHHBIMU
3 OyHKIUN
31 KBangpatnunas ¢yHkuus, ee rpadpuk u cBoicrBa. [lapabona, KOOpIWHATHI
' BEPIIMHBI TapaboJIbl, 0Cb CAMMETPHUHU TTapadOIIbI
3.2 I'paduku pynkmuii y = kx, y = kx + b u ux cBoiicta
o k 3 o
3.3  |T'paduxu Gpyskumii Y = %+ Y =X uux ceoiictsa
3.4 I'paduku Qynkuuit y = Jx , Y = |[X| 1 ux coiictBa
4 UYucnoBele MOCIEA0BATENbHOCTH
41 Ompenenenre M CrocoObl 3aJaHUsl YHUCIOBBIX TOCIEIOBATEIHHOCTEH. 3amaHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOH (hopMyIioit u (opMysIoil n-ro dieHa
4.9 Apudmernueckas mnporpeccus. DopMmynbl n-To  uieHa apupMeTUyecKoit
' MIPOrPECCUH, CYMMBI MEPBBIX N WIEHOB
43 I'eomerpuueckass mporpeccus. DPopMysibl N-TO 4WI€Ha T'€OMETPUUYECKOUN
' MIPOTPECCUU, CYMMBI IIEPBBIX N YJICHOB
44 N3obOpaxenne 4ieHOB apu(METHUECKOM ¢ T'E€OMETPUYECKOM MpOorpeccuit
' TOYKaMHU Ha KOOPJIUHATHOM MIIOCKOCTH. JIMHEHHBIN 1 SKCIOHEHIIUAJIBHBIN pOCT
4.5 Cno>xHBIC MTPOIICHTHI
5 BeposTHOCTB M cTaTUCTHKA
[IpencraBienue naHHBIX B BUAE TaOIHII, Tuarpamm, rpadukoB, HHTEPIPETALIHS
5.1 JTaHHBIX. UTeHHE W TMOCTPOCHUE TaONHIl, JUarpaMm, rpaduMKoB IO pPEaIbHBIM
JAHHBIM
5.2 [TepecTtanoBKM U haKkTOpHAI
5.3 CoueTtaHus U YUCIIO COUYETAHUN
5.4 Tpeyronbuauk [lackans. Pemenue 3aiau ¢ ucrnoib30BaHuEM KOMOUHATOPUKU
55 I'eomerpuueckass BeposTHOCTh. CiydaiiHbIE BbIOOp TOUKM M3 (Urypel Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU
5.6 Hcneitanue. Yenex u Heynada. Cepust HCIIBITAHUH 10 TIEPBOTO yCIEXa
57 Cepuss ucneitanuii beprymnnu. BepostTHocTH cOOBbITHMII B CepUM HCIBITAaHUI
' bepnymim
5.8 CrnyyaiiHas BEIMUYMHA U PaCIPEEIIEHUE BEPOATHOCTEN
5.9 Marematuueckoe oxkugaHue U aucrepcus. llpuMepsl MaremMaTH4eCKOro




OKHNJaHUA KaK TCOPCTUYCCKOTO CPCAHCTIO 3HAUCHUA BCIINYNHBI

Maremaruueckoe OXHJIAHUE UM JUCIEPCUS CIy4allHOM BEJIWYMHBI '4HCIO

5.10 . "
YCIIEXOB B CEpUU HCTBbITaHUI bepHymm
511 [Tonatue o 3akoHe OonpImIMX uucen. M3mMepeHue BEpOSTHOCTEH C MOMOIIBIO
' gactoT. Ponbs 1 3HaUeHHe 3aK0HA OOJIBIINX YUCEN B IIPUPOJIE U 00IIecTBE
6 I'eomerpust
6.1 Cunyc, xocunyc, TanreHnc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJIECTBO. DOPMYJIBI IPUBEACHUS
Pemrenne tpeyronpHukoB. Teopema KOCHHYCOB M Teopema CHHYcOB. Pemenue
6.2 MPAKTUYECKUX 33Jad C WCIOIH30BAHMEM TEOPEMBbl KOCHHYCOB W TEOPEMBI
CHHYCOB
6.3 [Tpeo6pazoBanwme mopoowus. [Togo0Me COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema 0 MpoW3BENEHHH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaJIpaTe KacaTeIbHOH
BekTtop, anmuHa (MOIyib) BEKTOpPA, COHAMPABICHHBIC BEKTOPHI, IPOTHBOIIOIOKHO
6.5 HaIlpPaBJICHHBIC BEKTOPBHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
omepanuy HajJ BekTopamu. PasnojkeHue BeKTOpa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopnunatsl BekTopa. CkanspHOE MPOU3BEIECHUE BEKTOPOB, MPUMEHEHHUE JUIf
' HaX0XJICHUS JUIUH U YTIIOB
JlekapTOBbI KOOpPAMHATHI HA IUIOCKOCTH. YPABHEHHS MPAMOU M OKPYKHOCTH B
6.7 KOOpJIMHATaX, MepeceyeHre OKPYKHOCTEH U MpAMbIX. MeToa KOOpAHWHAT U €ro
MIPUMEHEHHE
6.8 [IpaBusIbHBIE MHOTOYTOJIBHUKH
6.9 JlivHa okpyxHocTH. ['pagycHas u paguaHHasi Mepa yriia, BBIYMCIEHUE UIUH JIyT
' OKPYXXHOCTEH
6.10 [Tnomanp kpyra, cekTopa, cerMeHTa
6.11 JIBUKeHHST TUIOCKOCTM M BHYTPEHHHE CHUMMETpUH Guryp (dIeMeHTapHbIe

npeacrasnenus). [lapamnensusiii nepeHoc. [ToBopot

IIpoBepsiembie Ha OI'D mo MaTemaTuke TpeGOBaAHMS

K pe3yJibTaTaM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM NPOrpaMMbl

OCHOBHOI'0 00111er0 00pa30BaHMsl

Kox [IpoBepsiemMble TpeOOBaHUS K MPEAMETHBIM Pe3yabTaTaM OCBOCHHS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeIbHON IPOTpaMMbl OCHOBHOT'O 00I1IeTr0 00pa30BaHus
TpeOoBaHuUs Ha ocHoBe PT'OC
1 YMeHue onepupoBaTh NOHATHIMU: MHOXKECTBO, TTOJIMHOXKECTBO, OTIEpaIlH




HaJ MHOXECTBAMH; YMEHHE ONEPUPOBATH MOHATHUSAMH: Tpad, CBA3HBIH
rpad, AepeBO, LUKJI, NPUMEHATh HUX IPH peIIeHUH 337134, yMCHHE
UCIOJB30BaTh TI'paUiyeckoe NPEACTABICHUE MHOXECTB ISl OIMCAHHA
peaJIbHBIX IIPOLIECCOB U SIBJICHUN, IPU PELLICHUH 3aa4 U3 IPYTUX y4eOHbIX
IIPEAMETOB

YMeHHe onepupoBaTh IMOHATHUSAMM: OIPEIEICHUE, AaKCHOMa, TEOpeEMa,
JI0Ka3aTelIbCTBO;  YMEHME  PAcloO3HaBaTb MCTUHHBIE U JIOJKHBIE
BBICKA3bIBAHUS, IPUBOAWTH IIPUMEPbl M KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHHS BBICKA3bIBAHUN

YMeHne omnepupoBaTh NOHATHAMHU: HATypaJbHOE YHMCIIO, NPOCTOE U
COCTaBHOE YHCJIO, IEIUMOCTh HATYPAJIBHBIX YUCEN, IPU3HAKU JIEITUMOCTH,
L[€J10€ YMCII0, MOJIYJIb YKcia, OOBIKHOBEHHAs Ipo0b M JIeCATUYHAs Jpo0b,
CTaHJAPTHBIN BUJ YMCJA, PALIMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apumeTnyecKuil KBaJpaTHBIM KOPEHb; YMEHHUE BBINOJIHATH JIEHCTBUS C
YUCJIAMH, CPABHUBATh M YNOPSAJOYMBATH YMCIIA, MPEJICTABIATh YUCJA Ha
KOOPAMHATHOW NPSIMOM, OKPYIJIATH YMCIIa; YMEHHE JENNaTh NPUKHUIKY H
OLICHKY pe3yJbTaTa BEIYUCICHUN

YMeHne omepupoBaTh IMOHATHUAMH: CTEIEHb C IETBIM IOKa3aTeseM,
apudMeTHYECKUd KBaJIpaTHBIM KOPEHb, MHOTOWICH, alreOpandeckas
IpoOb, TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTETEeHU OOJIbIIe
€MHHUILIbI; YMEHHUE BBIMOJHATH pacyeTbl Mo GopMmynam, mpeodpazoBaHus
LEeNbIX, TPOOHO-pallMOHANBHBIX BBIPAKEHUNW U BBIPAKEHHUI C KOPHSIMH,
pa3yioKeHUEe MHOTOYJIEHA HA MHOKHUTEIIHN, B TOM YHCJIE C UCIOJIb30BAaHUEM
(hopMyI pa3HOCTH KBaIpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue omnepupoBaTh MOHSATUSMHU: UYHCIOBOE PABEHCTBO, YpaBHEHHUE C
OJIHOM MEePEeMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHME pellaTh JHMHEWHbIe W KBaJpaTHble YypaBHEHHUs, ApPOOHO-
palMoHaJIbHBIE YpPaBHEHUS C OJHOM MEpPeMEeHHOH, CHUCTeMBbl JBYX
JUHEHHBIX ypaBHEHUH, JIMHEWHbIE HEPaBEHCTBA M UX CHCTEMBI,
KBaJIpaTHbBIE U JPOOHO-PALIMOHAIbHBIE HEPABEHCTBA C OJHOM MEPEMEHHOI,
B TOM YHCJIE€ TPU PELICHUH 33734 U3 JAPYrHX MPEeIMETOB U MPAKTHYECKUX
3a/1a4; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO MPSMYIO U KOOPJIMHATHYIO
IUTIOCKOCTH JJIs1 N300pakeHUs PellleHUi YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMH: (pyHKUMA, Tpaduk (yHKUMH, HYIU
(GYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3PacTaHUS,
yObIBaHMs, HauOoJbllee W HAaWMEHbIIee 3HAueHHs (YHKIUH;, YMEHHE
ONEpUPOBATh MOHATHAMH: TIpsIMas HPOTOPIHOHAIBHOCTD, JIMHEHHAS
¢byHKkuus, KBaapaTuyHas (GYHKUUS, oOpaTHas NPONOPLUOHAIBHOCTb,
napaboua, runep0osia; yMeHle CTpOUTh Ipaduku GyHKLIUH, UCIOIb30BATh
rpaduKu JUIs ONpEIeNeHUs CBOWCTB MPOLIECCOB U 3aBUCUMOCTEH, Ui
peleHus 3ajady U3 JPYrux Y4eOHBIX MPEIMETOB M PEaNbHOM KM3HH;
yMEHHE BbIpaXkaTh (HOpMyIaMy 3aBUCUMOCTH MEX1y BETMUYMHAMHU

YMmenue OIIEpUpPOBATH MIOHATUSIMH MOCJIEI0BATEIBHOCT,
apudmeTnueckas ¥ reoMeTpudeckasl MPOTPECCHH; YMEHHUE HCIOJIb30BaTh
CBOMCTBA TOCTEN0BATENBHOCTEHN, (POPMYIBI CYMMBI U OOIIEro 4WieHa Mpu
pelIeHny 3a/Ja4d, B TOM YHWCIE 33734 U3 JIPYTUX YYEOHBIX MPEAMETOB H
peaNbHOM )KU3HU




YMeHue pemarh 3a1auy pa3HbIX TUIIOB (B TOM YHUCIIE Ha MPOLEHTHI, JOIU
U YacTH, JBIKEHHUE, padoTy, IIEHY TOBAPOB M CTOMMOCTb MOKYTIOK U YCIIYT,
HAJIOTH, 33Ja4d W3 00JacTh YNpaBlICHHUS JHYHBIMU M CEMEHHBIMU
(uHaHCAMM); YMEHHE COCTABISATH BBIPAKEHUS, YpAaBHEHH, HEPABCHCTBA U
CHUCTEMBI IIO YCIIOBHIO 3aJa4d, HMCCIEAOBATH IOJyYEHHOE PEUICHHE H
OILICHMBATh MIPaBAOIOI00HOCTh MOIYYEHHBIX PE3YyJIbTATOB

YMeHnne onepupoBaTh NOHATUSAME: (QUTYpa, TOUKA, OTPE3OK, MpsIMas, JIy4,
JOMaHas, YroJ, MHOTOYTOJIbHHK, TPEYrOJIbHUK, PaBHOOCIPEHHBIH W
PaBHOCTOPOHHUI TPEYroJIbHUKH, IPSMOYTOJIbHBIN TPEYTrOJIbHUK, MEIUaHa,
Ouccekrpuca u BBICOTA TPEYrOJbHUKA, YETBIPEXYTOJIbHUK,
napajuienorpamyM, — pom0O,  OpPSAMOYrOJbHUK,  KBajapar,  Tpareuus;
OKPYKHOCTb, KpYI, KacaTesbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemiarb 3aJayd, B TOM YHCJIE U3 IOBCEIHEBHOMN
KU3HH, HAa HaXOXKJIEHUE TEOMETPUUYECKHUX BEIUYMH C TNPUMEHEHHEM
W3Y4YEHHBIX CBOMCTB GUryp u (hakToB
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YMeHue omnepupoBaTh MOHATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJUIEIbHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX, YTIOJI
MEXAYy NpSIMbIMHU, MEPHEHAUKYISpP, HAKIOHHAsA, MPOEKUHMs, Moaodue
¢buryp, mogoOHbIE TPEYroJIbHUKU, CUMMETPUS OTHOCHUTEIHHO TOYKH U
MpsIMOM; yMEHHE pacrno3HaBaTh pABEHCTBO, CUMMETPUIO U TMoJ00ue
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTh MPSIMBIX B OKPY>KaIOLIEM
MHpe

11

YMeHne onepupoBaTh MOHATUSMU: JJTMHA, PACCTOSIHHE, YroJl (BeIW4YrHa
yrila, CHHYC U KOCUHYC yTjia TPEeYTroJIbHUKA), TUIOIIA/Ib; YMEHHUE OIEHUBATh
pasMepbl TPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE; YMEHHUE
MPUMEHATH (POPMYJIBI MEpUMETpPa M IIJIOMIAd MHOTOYT'OJIbBHHUKOB, JJTHUHBI
OKPY)KHOCTH W  IUIOIMIATUd  Kpyra, o0beMa  TIPSMOYTOJIBHOTO
napajijiesienunea; yMEeHHUE MIPUMEHSATH MIPU3HAKU paBEeHCTBa
TPEYroJIbHUKOB, TEOPEMY O CYMME VIJIOB TpPEYrOJbHHUKA, TEOPEMY
[Tudaropa, TpUroHOMETPUYECKUE COOTHOIIECHHUS ISl BBIYMCIICHUS JIJIUH,
paccTosTHUM, TIoIaAei

12

YMenne u3o0pakarhb IJIOCKME GUTYpBl W HX  KOMOHWHAIWH,
NPOCTPAHCTBEHHBbIE (GUTYphl OT PYKH, C TOMOIIBI YEPTEHKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU
CHUMBOJIbHOMY OITACaHHIO

13

YMeHue onepupoBaTh MOHATHSAMU: MPAMOYTOJIbHAs CUCTEMa KOOPJAWHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NPOU3BEJCHUE BEKTOpA Ha
YHCIIO, CKAJIIPHOE IIPOU3BEACHHUE BEKTOPOB; YMEHHE HCIOJIb30BAThH
BEKTOPBI M KOOPAWHATHI JUI MPEACTaBICHUS JJaHHBIX U PElICHUs 3a/a4, B
TOM YHCJI€ U3 JPYrUX y4eOHBIX MPEIMETOB U PealbHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSAMH: CTOJIOMKOBBIE U KPYTOBBIE THarpaMMbl,
Tabauubl, cpenHee apudMeTHuecKkoe, MeIuaHa, HauOoJbllee U
HalMEHblIlee 3HAYeHMs, pa3Max YMCIOBOTO Habopa; yMEHHe H3BJEKaTb,
MHTEPIPETUPOBATh U MPeoOpa30BhIBaTh HHPOPMALIUIO, TPEICTABIECHHYIO B
TabJMIIaX ¥ Ha JMarpammax, OTPa)Karollyl0 CBOWCTBA M XapaKTEPHUCTUKU
peaJIbHBIX IIPOLIECCOB M SIBJIEHUM; YMEHHME paclo3HaBaTb W3MEHUYHBBHIE
BEJIMYMHBI B OKPYKAIOLIEM MUPE
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YMeHue ornepupoBaTh MOHSATHSAMHU: CIy4alHBIA ONBIT (CIy4ailHBIN
OKCIIEPUMEHT),  JJIEMEHTApHOe  COObITHE  (DIIEMEHTApHBI  HCXO.)
CIIy4aifHOTO OTIbITA, CIIy4ailHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE
HaXxOJUTb  BEPOATHOCTH  CIIydyallHbIX  COOBITMM B  ONbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUAMHU; YMEHUE PelaTh 3a/1a4u
METOJIOM OpPraHM30BaHHOIO Iepedopa U C UCIOJb30BAHUEM IIpaBUIIA
YMHO)XCHHUS; YMEHHE OLEHHBATH BEPOSITHOCTH PEATBHBIX COOBITHH W
SIBJICHUH, TIOHUMATh POJIb MPAKTUYECKU JIOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKpYKalOLIEM MHUPE M B KU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENI U €ro
POJIbIO B MAaCCOBBIX SIBJICHUSIX

16 YMenue BbIOMpaTh MOAXOMALUINN N3YUYEHHBINM METOJT JUIsl pellieHus 3a/1auH,
MPUBOANTH TPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IMPHPOJIE U
KU3HHU, PACIO3HABaTh NPOSBICHHE 3aKOHOB MaTeMAaTHKH B HCKYCCTBE,
OTIMCBHIBATh OT/CJIBHBIE BBIIAIOUINECS PE3YJbTAaThl, MOJyYCHHBIE B XOJE
pa3BUTHS MaTEeMAaTUKU KaK HAyKH, IPUBOIAUTH PUMEPhl MaTEeMaTHIECKUX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON M BCEMUPHOU HCTOPUU
IlepedeHb 3J1eMEHTOB cOlepKaAHUs, MPpOBepsaeMbIx HAa OI'D
mo MaTeMaTHuke
Kon [IpoBepsieMblii 3IEMEHT COJIEPHKAHUS
1 Uucna 1 BIYUCICHUS
1.1 Hatypanbnbie u nensie uncina. [Ipu3Haky AeIMMOCTH LENbIX YUCel
1.2 OOBIKHOBEHHBIE U JECATUYHBIC IPOOHU, MPOIICHTHI, OECKOHEYHBIC ITEPHUOTUICCKIE
Ipoou
1.3 PanmonanbsHble yncna. ApupmMeTuyeckre onepany ¢ paioHaIbHBIMU YUCIIaMU
14 JlefictBuTenbHbIe 4ucaa. ApUPMETHYECKHE ONEpaluk C JCHCTBUTECIBHBIMU
qHCcIaMU
1.5 [IpuGnuxKeHHble BBIUMCIECHUS, MpPaBUIA OKPYIJIEHUS, MNPHUKUAKA M OIEHKa
pe3yibTara BBIYMCICHUN
2 AnreOpandecKkre BbIpaKEHUS
2.1 BbykBeHHBIE BbIpaykeHUs! (BBIPAKEHUS C IEPEMEHHBIMH )
2.2 Crenenp ¢ uenbiM nokaszareneM. CTeneHb € palMOHAIBHBIM IOKa3aTeNeM.
CBoiicTBa cTENEeHN
2.3 MHorouseHsl
2.4 AnreOpandeckas JpoOb
2.5 Apudpmernueckuii KOpPEHb HaTypaJibHON CTEIICHU. HenictBus c

apu(pMETHYECKUMH KOPHAMHU HATypaJbHOU CTETIEHU




YpaBHEHHUs U HEPABEHCTBA

3.1 Henbie u apoOHO-panMoHanbHbIe ypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
YpaBHEHUU

3.2 Henbie u apoOHO-pannoHanbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
HEPaBEHCTB

3.3 Pemenue TekCTOBBIX 3a71a4

4 YmcnoBble MOCIeI0BaTEIBHOCTH

4.1 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUsT IOCIEN0BATEILHOCTEN

4.2 Apudpmernueckass W TeoMmeTpuueckas nporpeccur. Dopmyna  CIOKHBIX
MIPOIICHTOB

) OyHKIMU

5.1. OyHkiysa, cnocodwsl  3amanus  GyHknuu. ['padux  pyakmuu.  OO6nacTh
OTpeJieNieHUs] 1 MHOKeCTBO 3HaueHui QpyHkuuu. Hynu ¢pynkuuu. [Ipomexyrku
3HAKOMOCTOSTHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH (yHKIHH. MakCUMyMbl |
MUHUMYMBbl (yHKiuu. Haumbonbllee ¥ HauMeHblllee 3HaYeHHE (QYHKLIHUU Ha
MIPOMEKYTKE

6 KoopanHatel Ha IpsiMO# U TIJIOCKOCTH

6.1 KoopaunaTtHas npsimast

6.2 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH

7 I'eomeTpust

7.1 I'eomeTpuueckue GUrypbl U UX CBOHCTBA

7.2 TpeyrosbHUK

7.3 MHOTOYTOJEHUKH

7.4 OKpyXHOCTb U KpyT

7.5 N3mepenue reoMeTpuyecKiX BeIMUUH

7.6 BekTopsl Ha MJI0CKOCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepostHocTh

8.3 Komb6unaTtopuka

8.4 MHuoxecTBa

8.5 I'pader
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