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IIporpamma no yueonomy npeamery «MartemaTtuka» (0a30Bblii YpOBEHb).

IlosicHuTEeIbHAS 3aITMCKA.
Pabouas mporpamMma 1o MaT€MaTuKE Ha YpOBEHb OCHOBHOI'O 06]]161"0 06p330BaHI/I${ JIsA

oOyyaromuxcs 5—6-x kiaccoB AHO COIL nmenn WN.I1.CetnoBoii pazpaboTana B COOTBETCTBUU C
TpeOOBAHUSIMU:

®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccutickoit deneparumnyy;
npukaza MunnpocBemenus oT 31.05.2021 Ne 287 «0O06 yrBepkaeHuu ¢eaepaaibHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTa OCHOBHOI'O OOIIEro 00pa3oBaHUs;

npukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O6 yrBepxkacHun (¢enepaibHOU
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUsY;

npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxnaenuu [lopsnka opraHuzanuu u
OCYIIECTBIIECHUS 00pa30BaTEIBLHON JESTEIBHOCTH [0 OCHOBHBIM 00II€00pa30BaTeIbHBIM
nporpaMMaM — 00pa3oBaTeIbHBIM IPOrpaMMaM HayajdbHOIO OOLIEro, OCHOBHOIO OOIIEro u
CpemHero oomiero oopasoBaHus»;

CII 2.4.3648-20 «CaHuTapHO-3MHIEMUOJIOTUYECKHE TPEOOBAaHUS K OPraHU3alMsIM BOCIIUTAHUS U
00y4eHus, OTAbIXa W O3IOPOBIICHUS JACTEH U MOJIOJCKH», YTBEPKICHHBIX IMMOCTAHOBJICHUEM
[JIaBHOTO caHUTapHOro Bpaya oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «l'uruennueckue HOPMATUBBI U TpeOOBaHHS K OOECIECUCHHUIO
Oe3omacHOCTH U (WK) 6€3BPEIHOCTH IS YelloBeKa (DaKTOPOB Cpeibl OOMTAHUS, YTBEPKICHHBIX
IIOCTaHOBJICHHEM I'JIABHOTO CaHUTapHOTro Bpada oT 28.01.2021 Ne 2;

KOHIICTIIMKM TIPENOJAaBaHUs PYCCKOro s3blka W Jureparypel B Poccuiickoit ®Pexnepannu,
yTBepkAeHHOM pacniopsikeHueM [IpaBurenscra ot 09.04.2016 Ne 637-p;

yueOHOro TMiaHa OCHOBHOTO o0mero oOpa3oBaHus, yrBepxkiaeHHoro mnpukazom AHO COIIl
uMmenn W.IL.CeernoBoit ot 29.08.2025 Ne 52 «O BHeceHMM HW3MEHEHUH B OCHOBHYIO
00pa3oBaTeNbHYIO MPOTPAMMY OCHOBHOT'O OOIIETO 00pa30BaHUs;

denepanbHOl paboueit mporpaMmsl 10 yueOHOMY MpeaMeTy «MaTeMaTukay.

Pabouas nporpamma opreHTHpOBaHa Ha LeJIeBbIE IPUOPUTETHI, CHOPMYINPOBAHHBIE B
dbenepanbHON paboueit mporpamMMme BociuTaHus U B paboueit mporpamme Bocnutanus AHO COIII

nmenu U.I1.CetiioBoit

[Iporpamma o Marematuke i oOydaronuxcs 5-9 kimaccoB pa3zpaboTaHa Ha OCHOBE
®I'OC OOO. B nporpamme o MaTreMaTHUKE YUYTEHBI UJEU U MOJIOKEHUSI KOHLEMIHUHN Pa3BUTHUSA
MaTeMaTHuueckoro odpasosanus B Poccuiickoit denepanuu.

[IpenMeToM MaTeMaTUKH SBISIOTCS (DyHAaMEHTalIbHBIE CTPYKTYpHl HAIIET0 MHpa -
MPOCTPAHCTBEHHBIC ()OPMBI M KOJWYECTBEHHBIE OTHOMICHUS (OT MPOCTEHINNX, YCBAMBAEMBIX B

HEMMOCPECACTBCHHOM OIIBITE, 10 JOCTATOYHO CJIOXKHBIX, HCO6XO,Z[I/IMBIX JJI1 pa3BUTHUA HAYYHBIX U



NPUKIATHBIX uael). MaremaTudeckue 3HAHHUS O0O0ECIEYMBAIOT TOHWMAHUE TPUHITUIIOB
YCTPOMCTBA M HCHOJB30BaHUS COBPEMEHHOM TEXHHMKH, BOCHPHUSATHE UM HWHTEPHPETALUIO
COLIMATIbHOM, PKOHOMUYECKOM, MOJUTUYECKOW HH(GOPMALMU, AAIOT BO3MOKHOCTH BBIMOIHSITH
pacuéThl U COCTABJIATh AITOPUTMBI, HAXOIUThH U MPUMEHATH (YOPMYJIbI, BIaI€Th MPAKTUYECKUMU
npuéMaMy Fr€OMETPUYECKUX U3MEPEHUH U TIOCTPOSHUH, YUTaTh WH(POPMAITUIO, TIPEICTABICHHYIO
B Buje TaOIul, nuarpaMM M TIpadUKoOB, KUTh B YCIOBHSIX HEONPEACNEHHOCTH U MOHUMATH
BEPOSTHOCTHBIN XapaKTep CAy4alHBIX COOBITHIA.

Uzyuenne ™aremMaTuku ¢GopMupyeT y oOOydaroluxcs MaTeMaTH4YeCKUil CTHUIIb
MBILUICHUSI, TPOSBISAIONIMIICS B ONpeAeNEHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs
OCBAMBAIOT TAKUE MPUEMBI U METOJbI MBIIIICHUS, KaK WHAYKIHS U JACHYKIUsA, 0000IICHHE U
KOHKpETHU3allus, aHallu3 M CUHTE3, KiacCHU(UKAIUs U CHCTeMaTh3auus, abCcTparupoBaHue H
aHanorus. OOBEKThl MaTEMaTHUYECKHX YMO3AKJIIOUEHUH, NpaBWiIa UX KOHCTPYUPOBAHUS
pPacKpBIBAIOT MEXaHWU3M JIOTMUECKHX IIOCTPOSHUU, CIOCOOCTBYIOT BBIPAaOOTKE yMEHUS
dbopmyaupoBaTh, 0OOCHOBBIBATh M JIOKA3bIBATh CYXKJEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE
MbilieHne. M3ydeHue MaTemaTwku —oOecnedrBaeT  (OPMUPOBAHHME  ANTOPUTMUYECKOM
KOMIIOHEHTHI MBIIUJICHUS! ¥ BOCIHUTAHWE YMEHUU JEeHCTBOBATh MO 3aJaHHBIM AalllfOPUTMaM,
COBEPIIICHCTBOBaTh HM3BECTHBIE W KOHCTPYHpPOBAaTh HOBBIC. B mporecce pemieHust 3amgad -
OCHOBOIl y4eOHOHN JedaTeNbHOCTH Ha YypOKaX MaTeMaTUKH - Pa3BUBAIOTCS TBOpUYECKas H
MPUKJIAHAs CTOPOHBI MBIIIICHHUS.

OOyueHne MaremaTthke Ja€T BO3MOXHOCTh pPa3BUBATh Yy OOYYAIOIIMXCS TOYHYIO,
panroHaIBHYIO U UH(POPMATUBHYIO pe4Yb, YMEHHE OTOMpPATh HauOoJiee MOAXOASIINE S3bIKOBEIE,

CHUMBOJIMYCCKUC, Fpa(l)I/I‘ICCKI/Ie cpeacTBa Jisl BBIPAKCHUA CY)K,ZLCHI/II\/’I N HarjiaaHoro ux

MPEACTABICHMUS.

[Ipy wu3yyeHWHM MaTeMaTHKH OCYIICCTBISETCS O0OIIee 3HAKOMCTBO C METOJIaMU
MO3HAHUS JICUCTBUTENBHOCTH, MPEACTABICHUSIMUA O TPEAMETe M METOJaX MAaTeMAaTUKH, WX
OTIIMYMHM OT METOJOB JAPYTUX ECTECTBEHHBIX M TyMaHHTApHBIX HAyK, 00 OCOOEHHOCTSIX
MPUMEHEHHUS MATEMATUKU JUIsl PELIEHUS] HAyYHbIX U MPUKIAIHBIX 3a7a4.

[TpropuTeTHBIMH TENIMUA O0y4YEHHUSI MaTeMaTHKE B 5-9 Kilaccax SIBISIFOTCS:

(hopMHUpOBaHHE IEHTPATBHBIX MATEMATHUECKUX TTOHATUH (YMCII0, BETUYHMHA,
reoMerpuueckas Qurypa, mepeMeHHas, BEPOSITHOCTh, (YHKIIHS), 00EeCTeYUBAIOLINX
MIPEEMCTBEHHOCTh U MIEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHus 00yUarOIINXCS;

MoJ/iBe/IeHUE 00yYaroNIMXCcs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H

MaTeMaTUKHU U OKPYXKAIOLIEro MUpa, MIOHUMaHWEe MAaTEeMaTUKH KaK 4acTu oOuIel KyabTyphl



YeJI0BEUECTBA,

pa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUarommxcs,
IIO3HABATEJILHON aKTUBHOCTH, HCCIIEI0BATENIbCKMX YMEHNUN, KPUTUYHOCTU MBILUICHUS, HHTEpeCca
K U3y4EHUIO MaTEMaTHKH;

(bopmupoBaHre GYHKIMOHATIBHON MaTeMaTHYECKON IPAMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSBICHUS MATEMaTUYECKUX TOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX KU3HEHHBIX CUTYaLUsAX U IPU U3YYEHUHU APYIUX YUeOHBIX IIPEIMETOB, IPOSBICHHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (POpMYIMPOBATh UX HA SI3bIKE MATEMAaTUKU U CO3/1aBaTh
MaTeMaTU4YeCKUe MOJENH, IPUMEHITh OCBOCHHBIN MaTEMaTUYECKUN anIapar 1 peleHus
IIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIIPETUPOBATh U OLICHUBATH ITOJyYEHHBIE PE3YJIbTATHI.

OcCHOBHBIE JINHUYU COAEPKAaHUS IIPOrpaMMBl 10 MaTeMaTHKe B 5-9 kinaccax: «Hucna u
BBIUUCIICHUS», «ANre0pa» («Anredpanyeckue BhIpaXEeHUs», «YpaBHEHUS U HEPABEHCTBAY),
«DyHkuuny, «I'eomerpus» («I'eomerpuueckue GUrypsl 1 UX cBoiicTBay, «M3mepenue
IreOMETPUYECKUX BEIMUUHY), «BeposTHOCTh U cTaTUCTUKay. JlaHHbIE JINHUU pa3BUBAIOTCS
napajJiesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJHA OT
JIPYroi, a B TECHOM KOHTaKT€ U B3aUMOJCHCTBUU.

ConeprkaHue mporpamMMsbl 110 MaTeMaTUKe, pacnpeaeaéHHoe 110 rogam o0ydeHus,
CTPYKTYPUPOBAHO TaKUM 00Pa30M, YTOOBI KO BCEM OCHOBHBIM, IPUHIIUIINAIBHBIM BOIIPOCAM

oOyyaromuecs 00pamiairch HEOJTHOKPATHO, YTOOBI OBJIaJIEHNE MATEMATUYECKUMHU TTOHITHSIMHU U

HaBBIKAMU OCYIIECTBISUIOCH ITOCIEI0BATEIbHO U MOCTYNATENbHO, C COOMOACHUEM IPUHIINIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAIHUCh B OOIIYIO CUCTEMY MaTeMaTHYECKUX
MIPEICTABICHUI 00YYaIOIINXCS, PACIIUPSIS U YIIIyOJisist €€, 00pa3ysi MpOYHbIE MHOYKECTBEHHBIS
CBSI3H.

B cootBerctBun ¢ @I'OC OO0 MaTemaTuka sSBISIETCS 00s13aTeIbHBIM Y4eOHBIM
IpeMETOM Ha YPOBHE OCHOBHOTO 0011ero oOpasoBanus. B 5-9 knaccax matemartuka
TPaIUIIMOHHO H3Y9aeTCsl B paMKax CIIEAYIOINX YIeOHBIX KypcoB: B 5-6 Kilaccax - Kypca
«MaremaTtukay, B 7-9 kiaccax - KypcoB «Anredpay (BKJItOUasi DJIEMEHTHI CTATUCTUKU U TEOPUU
BeposTHOCTEN) U «I'eomeTpusi». [IporpaMmoii mo MaTemMaTuke BBOJUTCS CaMOCTOSTEIbHBIIHI
yueOHBIN Kypc «BepoSTHOCTh M CTATUCTHKA.

OO6111ee unciIo YacoB, peKOMEHJOBAaHHbIX JUIsl U3y4eHHs] MaTeMaTUKU (6a30BbIi YPOBEHbD)
Ha YPOBHE OCHOBHOTO 00I1IeT0 00pazoBaHus, - 952 vaca: B 5 kiacce - 170 gacoB (5 4acoB B
Heqeno), B 6 kiacce - 170 gacoB (5 yacoB B Hefenio), B 7 kitacce - 204 gaca (6 4acoB B HEJIEIO),

B 8 kiacce - 204 yaca (6 gacoB B Hezenmo0), B 9 kimacce - 204 gaca (6 4acoB B HEJIEIIO).



N3ydyeHne MaTeMaTHKH Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus HAPaBICHO Ha
JTOCTHXKEHNE 00Y4aIOIUMUCS JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaTOB OCBOCHHS Y4EOHOTO IIpeMeTa.

JIn4HOCTHBIE pe3yJIbTaThl OCBOECHHUS IPOTPAMMBbI IO MATEMATUKE XAPaKTEPU3YFOTCH:

1) marpuornueckoe BocIUTaHUE:

MPOSIBJICHUEM UHTEpeca K MPOILIOMY U HACTOSIIEMY POCCUIMCKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOLLIEHUEM K JIOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUKCKOMN
MaTE€MaTUYeCKOW IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHHI B APYTUX HAYKaX U MPUKIAIHBIX
chepax;

2) rpakIaHCKOE W TyXOBHO-HPABCTBEHHOE BOCITMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN rpaskJaHIHA U Peaiu3allii ero mpas,
MPEJICTABICHUEM O MATEMAaTHYECKIX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SIBIICHUH, MPOIIETyp TPaXkIaHCKOTO 00MIecTBa (HapuMep, BBIOOPHI, OIPOCHI), TOTOBHOCTBIO K
00CYXICHUIO STUYECKUX MPOOIJIEM, CBI3aHHBIX C MPAKTHYECKUM MTPUMEHEHUEM JOCTHKEHUM
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX TPUHILIUIIOB B IE€ATEIbHOCTH YUYEHOTO;

3) Tpynosoe BocuTaHUE:

YCTaHOBKOﬁ Ha aKTUBHOC Y4aCTHC B PCUHICHHUH IMPAKTUYCCKUX 3aaa4d MaTeMaTHUIEeCKOM

HalpaBJIEHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEeMaTH4YECKOT0 00pa30BaHus Ha MPOTSHKEHUU Beel
KHU3HU JUIs YCIIEIHOM Mpo(hecCHOHaTBbHON AeATENbHOCTH U pa3BUTHEM HEOOXOAUMBIX YMEHHUH,
OCO3HaHHBIM BBIOOPOM U IIOCTPOCHUEM MHIUBUAYAILHON TPAEKTOPHH 00pa30BaHUs U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) screTHvecKkoe BOCTTHTAHHUE:

CIOCOOHOCTBIO K AMOLIMOHAILHOMY U 3CTETHYECKOMY BOCIPUSATUIO MATEMaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, PACCYKICHHH, YMEHUIO BUI€Th MAaTEMATUYECKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) ueHHOCTH HAy4YHOTO TIO3HAHHUSL:

OpHEHTAIEN B AEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX IPEACTaBICHUMN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UEJIOBEKA, IPUPOJIbI U OOIIECTBA, TOHUMAHUEM
MaTeMaTHYeCKOM HayKH Kak c(hepbl UeIOBEUECKOM JeSITEIbHOCTH, ITANIOB €€ pa3BUTHUS U
3HAYMMOCTH ISl Pa3BUTHUS [IUBUIIU3AIMH, OBJIAIEHUEM S3bIKOM MAaTEMAaTUKU U MaTeMaTUYeCKON
KYJIBTYpPOH KaK CpeJCTBOM IMO3HAHMS MUPA, OBJIaIECHUEM MTPOCTEUIITMMU HaBBIKAMHU
UCCIIEI0BATEIbCKON AEATENbHOCTH;

6) dusmueckoe BocnuTaHue, (OPMUPOBAHUE KYJIBTYPhI 370POBbS U IMOLHOHATIHLHOIO



OJaronoay4us:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHIEeCKUE 3HAHHUS B MHTEPECAaX CBOETO 370POBbS,
BEJICHHS 3/J0POBOT0O 00pa3a KU3HHM (3710pOBOE MUTAaHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, PEryispHas pusnyeckast akTUBHOCTD), C(HOPMUPOBAHHOCTHIO HAaBBIKA pe(IICKCHH,
IPU3HAHUEM CBOETO IIPaBa Ha OMIMOKY U TAKOTO XK€ IpaBa JPYroro 4eloBeKa;

7) sKonOTHYECKOe BOCIUTAHHUE:

OpHEHTalMel Ha MPUMEHEHNE MAaTeMaTHYECKUX 3HAHUH JUTS PEIIeHHs 33/1a4 B 001aCTH
COXPaHHOCTH OKPYKAIOIIEeH Cpe/ibl, TNIAHUPOBAHMS TIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX
HOCJICACTBHUH JJIS1 OKPY’KAIOIEH Cpebl, 0CO3HAHUEM TII00aTBHOTO XapaKTepa SKOJIOTHUECKIX
po0JieM U MyTel UX peleHus;

8) amanTamus kK H3MEHAIOIMMCS YCIOBUAM COLMATBHON U IPUPOTHOH CPEIBI:

TOTOBHOCTBIO K JIGHCTBHSM B YCIOBUSX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMITIETEHTHOCTH 4epe3 NPAaKTHUECKYIO IeTeIbHOCTh, B TOM YHCIIE YMEHHE YIUTHCS Y
JpYruX JIOAEH, MPHUOOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHHS, HABBIKU U

KOMIICTCHIIMU U3 OIIbITA APYTUX;

HE00XO0IMMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4Hclie GOpMYyIUPOBATH UJIEH,
MOHSITHS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM UHCJIE paHee HEe U3BECTHBIX, 0CO3HABAThH
JIeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE;

CTIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCTIPUHIMATEH CTPECCOBYIO
CUTYAITHIO KaK BBI30B, TPEOYIOMINH KOHTPMEDP, KOPPEKTUPOBATH TPHHUMAEMBIC PEIICHUS U
neicTBus, GOpMyYIHPOBAThH U OIEHUBATh PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

B pesynbpTaTe ocBOSHHS MPOTpaMMBbI IO MATEMATHUKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y o0yuaromerocsi 0yayt chopMUpOBaHBI METANIPEIMETHBIE PE3YIbTATHI,
XapaKTePU3YIONIHECs OBJIaICHUEM YHUBEPCATBHBIMU MTO3HABATEIILHBIMH JICHCTBHUSMH,
VHHUBEPCATHbHBIMA KOMMYHHUKATHBHBIMA JICHCTBUSAMH H YHHBEPCATHHBIMU PETYIATHBHBIMH
JIEUCTBUSIMU.

YHuBepcanbHbIe MO3HABATEIbHBIC JIEHCTBUS 0OecreunBaioT (popmupoBaHue 0A30BBIX
KOTHHTHBHBIX ITPOIECCOB 00yYarOMUXCs (OCBOCHHUE METO/I0B TIO3HAHUS OKPYXKAIOIIEro MUpa,
MIPUMEHEHHUE JIOTHIECKUX, UCCIIEA0BATEIbCKUX ONepaIuii, yMeHHI padoTath ¢ nHpOopMaIue).

VY oOyuaromerocst OyayT chopMUpOBaHbI cleayroiue 0a30BbIe TOTUYECKUE NEHCTBUS
KaK 4acTh YHUBEPCAIbHBIX MMO3HABATEIBHBIX YUCOHBIX ACHCTBHIA:

BBISIBJISTH M XapaKTePU30BaTh CYIIICCTBCHHBIE MPU3HAKN MAaTEeMaTHICCKUX 00hEKTOB,

MOHSTHI, OTHOIICHUN MEXy TOHATUSAMHU, GOPMYITUPOBATH ONpeAeNCHUs TOHATUH,



YCTaHABIIMBAThH CYHIECTBEHHBIA MPU3HAK KIACCH(PUKAIIUN, OCHOBAHUS ISl 0000IIEeHUS U
CpaBHEHUS, KPUTEPUU TPOBOJUMOTO aHAIH3A;

BOCIPUHUMATh, POPMYIUPOBATH U MPEOOPA30BHIBATH CYXK/ICHUS: YTBEPIUTEIbHbIE U
OTpHULATENIbHbIC, MHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MATEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHBOPEYHs B (pakTax,
JAHHBIX, HAOJTFOICHUSX W YTBEPKACHUSIX, TIPEJIaraTh KPUTSPHUH VISl BBISIBIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

IIPOBOJMTH BBIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U HHTYKTUBHBIX
YMO3aKIIOYeHUN, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

pa3bupath J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHHH (MIPsIMbIE U OT IPOTHUBHOTO),
MPOBOAUTH CAMOCTOSITEIILHO HECIIOKHBIE JI0KA3aTeNbCTBA MAaTEMAaTHUYECKHUX (DaKTOB,
BBICTPAWBaTh apTryMEHTAIIUIO, IPUBOUTH TPUMEPHI

¥ KOHTPIPUMEPBI, 000CHOBEIBATH COOCTBCHHBIE PACCYKICHHUS;

BBIOMpATh crioco0 perieHus: yaeOHoM 3aauun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pemieHusi, BEIOMpaTs Hanbosee MOIXOASIINHA ¢ YIETOM CaMOCTOATEIBHO BBIACICHHBIX
KpUTEPUEB).

VY oOyuaromierocst OyayT copMUPOBaHEI CIeayIoNUe 0a30BbIE HCCIIEI0BATEIHCKIE
JeHCTBHS KaK 4acTh YHUBEPCAJIbHBIX MO3HABATEIbHBIX YUEOHBIX JEHCTBUIL:

HCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT IIO3HAHMS,
(bopMyIupoOBaTh BOIPOCHL, (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEILHO
yCTaHaBJIMBAaTh UCKOMOE U JJaHHOE, (POPMHUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHHUE;

IIPOBOJMTH 10 CAMOCTOATEIBHO COCTABIEHHOMY IUIaHY HECIOXKHBIA AKCIIEPUMEHT,
HEeOOJIBIIIOE MCCIIEJOBAHUE 110 YCTAHOBIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

CaMOCTOSITENILHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJIBI 110 pe3yiIbTaTaM MPOBEIEHHOTO
HaOJII0IeHUS, UCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH MOTYUYEHHBIX PE3Y/IbTaTOB, BEIBOJOB U
0000I1IEHHI;

IIPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE IPOLECCA, A TAK)KE BBIIBUTaTh

MPECAIIOJIOXKEHHUA O €T0 PA3BUTHU B HOBBIX YCJIOBUAX.

VY obyuatorierocss  OyayT copMUpOBaHBI YMEHHUS paborathb
¢ MHQoOpMaIMel KaK 4acTh YHUBEPCAIbHBIX T03HABATENbHBIX YUEOHBIX AEHCTBUMN:
BBISIBJIATH HEJIOCTATOYHOCTh M M30BITOUHOCTH uHpOpPMAIINH, TaHHBIX,

HEOOXOIUMBIX JIJISl peLIeHUs 33/1a4i; BEIOUpaTh, aHAIU3UPOBATh, CHCTEMAaTU3UPOBATh U
UHTEPIPETHPOBATH HHPOPMAITUIO PA3THUYHBIX BUJIOB U (POPM IMpe/ICTaBICHHUS;



BbIOMpPATh (OpMY MpeACTABICHUS HHPOPMALUU U WILTIOCTPUPOBATH pelliaeMble 3a/1aun
cXeMaMH, JrarpaMMaMu, HHOU TpaduKoil 1 NX KOMOUHAIUSMU;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO KPUTEPHSIM, IPEATIOKEHHBIM YUUTEIEM HITH
cOpPMYITUPOBAHHBIM CAMOCTOSTEIILHO.

YHuBepcajibHble KOMMYHHKATHBHbIE 1€l CTBHsI 00CCIICUNBAIOT
c(OPMHPOBAHHOCTHCOLUAIBHBIX HABBIKOB 00YYaIOLIHXCSI.

VY obyuaromierocst OynyT chopMupoBaHbl yMEHUS OOIICHUS KaK 9aCTh YHUBEPCATBHBIX
KOMMYHUKATHBHBIX Y4€OHBIX ICHCTBHIL:

BOCIIPUHUMATL U q)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHHU C YCJIOBHUAMHU U LECTIAMU
00IIIeHH S, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOKO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX

TCKCTaX, AaBaTb MMOJACHCHUS 110 XO4Yy PCUICHUA 3ala4i U ITOJTYUCHHBIM pPC3yJibTaTaM,

B X07ie 00CYKAEHU 33]aBaTh BOIIPOCHI T10 CYILIECTBY 00CYK1aeMOi TeMbl, IPOOIEMBI,
penraeMoi 3a/1auu, BEICKa3bIBaTh HJICH, HALICIICHHBIEC HA TIOUCK PELICHUS, COMTOCTABIISTh CBOU
CYXKICHHUS C CYXKICHUSIMH JIPYTUX YYaCTHUKOB TUAJIOra, OOHApY>KUBATh Pa3IMYUe U CXOACTBO
NO3UILMIH, B KOPPEKTHOH Gopme popMyIrpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHNUS;

MNPEACTaBJIATH PC3YJIbTAThlI PCUICHUA 3aa4U, SOKCIICPUMECHTA, UCCIICAOBAaHMsA, IIPOCKTA,
CaMOCTOSATENIFHO BBIOMPATH (POPMAT BBICTYIUICHHS C YIETOM 3a/1a4 IPE3CHTAINH U
0COOEHHOCTEH ayTUTOPHH.

VY obyuatomierocst OyayT copMUpOBaHbl YMEHUS COTPYAHUUECTBA KaK 4acTb
VHUBEPCAILHBIX KOMMYHUKAMUBHBIX Y4eOHbIX OetiCEULL.

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBUYaIbHON paboThl pU
peleHnH yueOHbIX MaTeMaTHUECKUX 3a/1a4;

IMPUHHUMATh LCJIb COBMECTHOM ACATCIIBHOCTHU, INIAaHUPOBATH OpraHU3aluio COBMECTHOH
paboThl, pacrpenensTh BUAbI padoT, J0rOBapuBaThCs, 00CYK1aTh IPOLECC U Pe3yabTaT pabOThI,
0000111aTh MHEHHUSI HECKOJIBKHX YEJIOBEK;

y4acTBOBAaTh B IPYMIOBBIX popMax paboTsl (00CykaeHNsI, 0OOMEH MHEHHUSMH, MO3TOBbIE
HITYPMBI U JIPYTHE), BBIMOIHATH CBOIO YaCTh pabOThI U KOOPJAMHUPOBATH CBOU JACHCTBHUS C
JPYTUMH YI€HAMH KOMaH/Ibl, OLIEHUBaTh KAY€CTBO CBOETO BKJIaJa B OO IPOAYKT 110
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Yhusepcanvhvie pecyrsamusnsie oelicmeus 00eCIeUnBaOT (OPMUPOBAHUE CMBICIIOBBIX
YCTAHOBOK U JKU3HEHHBIX HABBIKOB JINYHOCTH.

VY obyuatomierocs 6yayT chopMupoBaHbl YMEHHs CAMOOPIaHU3ALMHU KaK 4yacTb

YHUBEPCAJIBHBIX PETYIATHUBHBIX YU€OHBIX ACHCTBUIL:



CaMOCTOSITENILHO COCTABJISITH IJIaH, aITOPUTM PEIISHUs 3a7auu (MM €ro 9acTh),
BBIOUpATh CIIOCO0 PEUICHUS ¢ YIETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEHH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(OPMAIIHH.

VY obyuatomerocs OyayT copMHUpOBaHbl YMEHHUS CAMOKOHTPOJISI KK YacTh
YHHUBEPCAJIBHBIX PETYISTHBHBIX YUCOHBIX JICHCTBUI:

BJIAJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U pe3yiIbTaTa pelieHus
MaTeMaTHYECKOW 3a]1auu;

MPEIBUJICTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUH 3a]]a4i, BHOCHTh

KOPPCKTHUBBI B ACATCIIBHOCTE HAa OCHOBC HOBBIX O6CTOHT€HBCTB, HaﬁIICHHBIX OIJ_II/I60K,

BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa AEATEIBHOCTH IIOCTABIECHHOM LIETIU U YCIOBUAM,
OOBSICHATH IPUYMHBI JOCTHXKEHUS UM HEAOCTHXKEHUS LIeJIN, HAXOUTh OLIMOKY, aBaTh OLIEHKY
IPUOOPETEHHOMY OIBITY.

IIpenmerHbie pe3yJbTaTbl OCBOCHMS IIPOIPAMMBI [0 MAaTEMATHKE NPEACTABIEHBI I10
rojiaM oOyueHHs B paMKax OTJEJIbHBIX YUeOHBIX KypcoB: B 5-6 Kiaccax - Kypca «MaremaTHkay,
B 7-9 kJaccax - KypcoB «Anredpay, «['eomerpus», «BepoaTHOCTh M CTAaTHCTHKA.

Pabouas nmporpamma yuebHoro kypca «MaTtemaTtuka» B 5-6 kiaccax.

[TosicHuTENBHAA 3aIHUCKA.

[IpuoputeTHbIMM  yensamu OOydYeHUS MaTeMaTHKe B 5-6 Kilaccax — SBISIIOTCS:

Moo KeHHE (POPMUPOBAHUSI OCHOBHBIX MAaTEMaTHUECKUX MOHATHH (YK CII0, BEIUYNHA,
reomerpuueckas  Qurypa), oOecrmeurnBarONIUX  MPEEMCTBEHHOCTb W TEPCIEKTUBHOCTH
MaTeMaTHYeCKOro o0pa3oBaHus 00yJaroIuXcs;

pa3BUTHE  WHTEJUIEKTYyaJlbHBIX W TBOPUYECKUX  CHOCOOHOCTEH  oOyuarommxcs,
MI03HABATEJILHON aKTUBHOCTH, UCCIIEI0BATENIbCKUX YMEHNUH, HHTEpECAa K N3YUEHUIO MAaTEMAaTHKH;

Mo/iBeJIeHNe 00y4arouInXcs Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKH U OKPYKAIOLIETO MHUPa;

¢dbopMupoBanue (YHKIMOHAIBHOM MaTEeMaTHUYeCKOM TIpaMOTHOCTU: YMEHHUS
pacro3HaBaTh MaTeMaTHYeCKUE OOBEKTHI B PEATIbHBIX KU3HEHHBIX CUTYaIUsAX, IPUMEHSATh
OCBOEHHBIE YMEHUS AJIS PELIEHUS IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATh
MIOJIyYEHHBIE PE3YyJIbTaThl U OLIEHUBATh UX HA COOTBETCTBUE IIPAKTUUECKON CUTYalUH.

OcHOBHBIE JTMHHM COJEpKaHUS Kypca MaTeMaTHKU B 5-6 kjaccax - apupmeTHueckas u
reoMeTpuuecKkas, KOTOpble pa3BUBAIOTCS Mapalie]bHO, KaX/1as B COOTBETCTBHUU C COOCTBEHHOM

JIOTUKOW, OJTHAKO, HE HE3aBHUCUMO OJIHA OT JIPYrod, a B TECHOM KOHTAKTE€ U B3aUMOJCHUCTBUH.



Taxke B Kypce MaTeMaTHKH MTPOUCXOJUT 3HAKOMCTBO C AJIEMEHTAMH ajJIreOphl U OMHCATEIbHON
CTaTUCTUKH.

N3yuenue apu@meTrndyeckoro marepuajga HauMHAETCs CO CHCTEMATHU3alUU U Pa3BUTUSA
3HAHUM O HATypaJIbHBIX YMCIIaX, MOJIyYEHHBIX HAa YPOBHE HA4aJbHOI0 OOIIEro oO0pa3oBaHMS.
[Ipy >TOM COBEpIICHCTBOBAHWE BBIYMCIUTEIBHOW TEXHUKH W (OPMHPOBAHHUE HOBBIX
TEOPETHUYECKUX 3HAHUU COYETACTCA C Pa3BUTHEM BBIYHUCIUTEIBHOM KYJIBTYPBI, B YACTHOCTH C

oOydeHreM MpOoCTeHIINM NMpuéMaM MPUKHUIKH U OLEHKU Pe3yJbTaTOB BhIUUCIECHUN. 3yueHue

HATYpaJIbHBIX YHCEIl MPOAO0JKAaeTCs B 6 Kilacce 3HAKOMCTBOM C HAYAJIbHBIMU TOHATUSMU TEOPUU
JEIIUMOCTH.

Hauano u3ydenusi 0OBIKHOBEHHBIX U JIECATHYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTO
MEpBBIA 3Talm B OCBOCHUU JIpoOe€il, Korja MpPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJCSIMH,
noHATUSIMH TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX JpoOeii B MOJHOM O0BEME
MPEANIECTBYET U3YUYCHHUIO JECATUYHBIX NPOOEH, YTO IEIeCO00pa3HO C TOYKH 3PEHHS JIOTUKH
M3JI0KEHUST YHCIIOBOM JIMHUHK, KOrga IIpaBHJIa I[CflCTBI/IfI C JACCATUYHBIMUAU I[pO6$IMI/I MOXHO
000CHOBaTh yXK€ W3BECTHBIMU AaTOPUTMAMH BBITIOJHEHHUS JEHCTBUI € OOBIKHOBEHHBIMHU
Ipo0siMi. 3HAKOMCTBO C JIECATUYHBIMU JPOOSIMH PACHIMPUT BO3MOXKHOCTH JIi TOHUMAaHUS
00y4armuMUCs MPUKIAAHOTO IPUMEHEHHUSI HOBOH 3alMCH IIPU U3YYEHUHU APYTUX MPEIMETOB U
MpHU IPAKTHUYECKOM Hcronb3oBanuu. K 6 kiaccy OTHECEH BTOPOM 3Tall B U3Yy4eHUH APOOeH, rie
MPOUCXOJUT COBEPIICHCTBOBAHUE HABHIKOB CPAaBHEHMS M MpeoOpa3zoBaHUs ApoOeil, OCBOCHUE
HOBBIX BBIYHUCIUTCIIBHBIX aJl'OPUTMOB, OTTAYMBAHHUC TCXHHUKHU BBI‘II/ICJ'IGHI/IfI, B TOM 4YHCIIC
3HAYCHHUI BBIPAKEHUN, COIEPKAIIMX U OOBIKHOBEHHBIC, U JIECATUYHBIC JPOOH, YCTAHOBJICHHUE
CBs3eM MeXIy HUMH, pacCMOTpPEHHE MPUEMOB pelleHus 3ahad Ha Apodu. B Hauane 6 kiacca
MPOUCXOAUT 3HAKOMCTBO C TIOHSTHEM IPOLIEHTA.

Oco0eHHOCThIO M3YYEHHSI TOJIOKUTEIBHBIX U OTPHUIATEIBHBIX YUCEN SBISETCS TO, YTO
OHH TaKXE MOT'YT paCCMAaTpUBATLCA B HCCKOJIBKO 3TaIlOB. B 6 KJIaCC€ B HA4YaAJIC N3YYCHHA TCMBI
«IlonoxuTenbHble U OTpULATENbHBIE YKCIa» BblaenseTcs noareMa «llenbie uncnay, B paMkax
KOTOpPOW 3HAKOMCTBO C OTPULATEIbHBIMU YHUCIAMH M JIEUCTBUSIMU C TMOJIOKUTEIBHBIMH M
OTPULIATEIILHBIMU YHUCIIAMU ITPOUCXOJAUT HA OCHOBE COJEPKATENIbHOIO MOAX0Aa. JTO MO3BOJISIET
Ha JOCTYIIHOM YPOBHE ITIO3HAKOMHUTH O6yanOHH/IXCH MMPaKTUYICCKHU CO BCEMHU OCHOBHBIMHU
IMOHATHUAMU TEMbI, B TOM YHMCJIC U C IpaBUJIaMW 3HAKOB IIPU BBINIOJHCHUU apI/I(l)MeTI/I'-IeCKI/IX
neiictBuil. U3ydyeHne panroHanbHBIX YUCEN OYIeT MPOIOJDKEHO B Kypce anredpsl 7 Kiacca.

[Ipu oOydyeHMH peIIeHHIO TEKCTOBBIX 3aJad B 5-6 Kiaccax HCIONb3YIOTCS

apudmernueckue npuémsl pemeHus. [Ipu oTpaboTke BHIYUCIUTENBHBIX HaBBIKOB B 5-6 Kilaccax



paccMaTpUBaIOTCS] TEKCTOBBIEC 3aJjau CIACAYIOIIMX BUIOB: 3a7aud Ha JIB)KEHHE, HAa 4acTH, Ha
MOKYINKH, Ha paboTy W TPOU3BOJUTEILHOCTh, HAa MPOIEHTHI, HA OTHOIICHUS U TPOMOPIUH.
OOyyaronuecs 3HaAKOMATCS € MpUEMaMU pelIeHHs 3aJay 1nepedopoM BO3MOXKHBIX BApUAHTOB,
yuatcs pabotath ¢ nHGoOpMaIueil, npeacTaBIeHHON B (hopMe TabIuUI] WK IUarpaMM.

B mnporpamme ydeOHOTO Kypca «Maremaruka» NpeayCMOTpEeHO (HOpMHUpOBaAHHE
MPOMNEACBTUUECKUX anreOpanyecKux IMpeacTaBieHuil. bykBa kak CUMBOJI HEKOTOPOIO 4YMcia B

3aBUCHUMOCTH OT MaTe€MaTH4E€CKOr0 KOHTEKCTa BBOJIUTCS IOCTENIEHHO. byKBeHHas CHMBOJIMKA
IIMPOKO HCIIONB3YETCSl MPEXKIE BCEro JUIsl 3allUCH OOUIMX YTBEPXKICHHH W TNPEeNIOkKEeHHUH,
¢dopMyI1, B YaCTHOCTH AJISi BBIYMCICHHS] TEOMETPUYECKUX BEJIIMYHMH, B KAaUECTBE «3aMECTHTEIIS
quca.

B nporpamme yueOHoro kypca «MaTemaTuka» Ipe/iCTaBlieHa HarsAfHas IeoMeTpus,
HalpaBJICHHass Ha pa3BUTHE OOpPA3HOTO MBILUIEHUS, HIPOCTPAHCTBEHHOTO BOOOpaXEHMUs,
n300pasUTENbHBIX yYMEHUH. OTO BaXHBIM 3Tall B  U3YYCHUMM TE€OMETPUM, KOTOPBIH
OCYILECTBIISICTCSI HA HArJSAHO-TIPAKTUYECKOM YpPOBHE, OINMpPAETCs Ha HarsagHOOoOpa3Hoe
MbIlUIeHHe oOydarommxcs. bonpmias poiab OTBOIUTCS MPAKTUYECKOW AEATEIBHOCTH, OIBITY,
IKCHEPUMEHTY, MOJeIupoBaHuio. OOydarommecss 3HaAKOMSTCS ¢ T€OMETPHYECKUMH (UTypaMH
Ha IIOCKOCTH M B IIPOCTPAHCTBE, C UX NPOCTEUIIMMU KOHPUTypalMsIMH, ydaTcs U300paxkaTh UX
Ha HEJIMHOBAaHHOM U KJeT4aToi Oymare, paccMaTpUBalOT UX MpocTeiine cBoiicTBa. B mpouecce
M3YYEHHUs HarJsHOW T€OMETPUHN 3HAHUS, MTOJyYeHHbIEe 00y4aloIUMHUCA Ha YPOBHE HaualbHOIO
o0uiero o0pa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo y4eOHOMY IJiaHy B 5-6 KiaccaX H3ydaeTcsl MHTETPUPOBAHHBIA IMpeaMeT
«MaremaTuka», KOTOpPBIM BKIJIIOUaeT apu(pMETUUYECKHIl MaTepuain U HarisgHyl0 T'€OMEeTpHUIo, a
TaKXe MPOINeIeBTUUECKUE CBEJCHMS W3 aireOpbl, SJI€MEHTHI JIOTUKUM M Hadaja ONucaTeNbHOU
CTaTUCTHKH.

OO1ee 9MCIIO 9acoB, PEKOMEHIOBAHHBIX ISl M3y4eHUsT MaTteMaTuku, - 340 wacoB: B 5

kiacce - 170 gacoB (5 gacoB B Hezelnmo), B 6 kitacce - 170 gacoB (5 4acoB B HEJIEIIO).
COJAEPKAHHUE YYEBHOI'O KYPCA (ITIO TOJAM OBYUYEHUSA)

S Kknace

HarypainbHble unciia v HyJIb

HarypanbHoe uncino. Psg Hatypansubix uncen. Yucno 0. M300paxxenne HaTypaabHBIX
YHCeN TOYKaMH Ha KOOPIUHATHOW (YMCIIOBOMN) MPSIMOH.

ITo3unnoHHas cucreMa cyucieHus. Pumckas Hymepauus Kak IpUMep HENO3UIMOHHOU
CUCTEMBI cuncieHus. JlecaiTuuHas CucTeMa CUMCIICHHUS.

CpaBHeHHE HaTypalIbHBIX YHCEN, CpaBHEHUE HATypallbHbIX uncen ¢ HyiaéM. CrocoObl



cpaBHeHUs. OKpyTJIeHHE HAaTypalIbHBIX YHCE.
CrioxeHue HaTypalbHBIX YHMCEN; CBOMCTBO HYJS IPH CIO0XEHHH. BrlunmTaHue Kak

HeﬁCTBHC, O6paTHOG CJIOKEHMIO. Y MHOKEHHE HaTypaJbHBIX YHUCEII; CBOMCTBaA HYJII 1 CAUHUIIBI

npu yMHOXKeHHH. JleleHue Kak JeiicTBue, oOpaTHOe YMHOXKEHHIO. KOMIIOHEHTHI NeHCTBHH,
cBs3b Mexxay HUMHU. [IpoBepka pesynbrara apudmernueckoro aeiictus. [lepemecturensHoe u
coueTaTeNbHOE CBOWCTBA (3aKOHBI) CJIOKEHUS W YMHOXEHHS, pacHpeeUTeIbHOE CBONCTBO
(3aKOH) YMHOKEHHS.

Hcnonw3oBanue OyKB Uit 0003HAYCHHS HEU3BECTHOTO KOMIIOHEHTA WM 3alHCU CBOWCTB
apu(pMETUUECKHUX JICHCTBUM.

Jlenutenu v KpaTHbIC YKCTIA, Pa3I0KeHUE HAa MHOXKUTENU. [IpoCcThie U COCTaBHBIC YKCTA.
[Tpusnaku aenmumocty Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom.

CreneHb ¢ HaTypaJibHBIM IIOKa3aTejeM. 3aluch YuCia B BHUAE CYMMBI pPa3psaHBIX
ClIaraeMbIX.

YucnoBoe BbIpakeHHE. BblunclieHWe 3HAYEHHUN YHCIOBBIX BBIPAXKEHUI; MOPSAIOK
BBITIOJIHEHHST  JeWcTBUi.  Vcmonp30BaHME TNpU  BBIYHCICHUSIX  [EPEMECTUTEIBHOTO |
COUYETATENLHOTO CBOWMCTB (3aKOHOB) CIIOKEHHUS U YMHOXKEHHUS, PaclpelesUTEIbHOIO CBOMCTBA
YMHOXEHHUS.

Hpobu

[IpencraBienue o ApoOU Kak criocode 3amucu 4yacTu Beau4uHbl. OOBIKHOBEHHBIE APOOH.
[TpaBunbHbBIE U HeMpaBUIbHBIE IpoOH. CMelIanHas Ipo0k; MpeICTaBIeHHe CMEIIaHHOW TpoOH B
BHJIC HEMPABWIBHOW JApoOM M BBIJCJICHHE IEJIOW YacTH YWCIa W3 HEMpaBWIBLHOM JIpoOwu.
N3o0pakenue npobdeit ToukaMu Ha YUCIOBOU MpsiMoit. OCHOBHOE CBOMCTBO npoou. CokparieHne
npob6eii. [IpuBenenue apodu k HOBOMY 3HaMeHarento. CpaBHEHHUE IpoOeit.

CrnoxeHue U BbIUMTAHUE JApoOed. YMHOXKEHHE U JIeleHHue apoleii; B3auMHOOOpaTHBIE
npobu. HaxoxkaeHue 4acTu 1esioro U IeJI0T0 MO €r0 YacTH.

Hecstnunas 3anuck npodei. [IpeacraBienue necatuuHon 1podu B BUe OOBIKHOBEHHOM.
N3o0paxenne necATUYHBIX ApoOel ToukamH Ha 4YuciIoBOM mpsiMod. CpaBHEHHE AECSITHUUHBIX
Ipooeii.

Apudmerndeckue AEHCTBUA C JECATUYHBIMU ApoOsiMu. OKpyTJeHHE eCATUYHBIX
TIpOOeH.

Pemrenre TekcToBBIX 33724

Pemenne TekcToOBBIX 3a7ad apuMeTHuuecKuM crocoOoM. PermieHue moruyeckux 3aaad.
Pemenue 3amay nepebopomM BceX BO3MOXKHBIX BapHaHTOB. Vcmonp3oBaHuUe NP PEMICHUH 3a7a4
TaOJIUIL U CXEM.

Pemienne 3amay, conepikaliMxX 3aBUCHUMOCTH, CBSI3BIBAIOIIME BE JIMUMHBI: CKOPOCTD,
BpeMs, pacCTOSHUE; II€HAa, KOJMYECTBO, CTOMMOCTh. EIWHHUIIBI M3MEpPEeHHs: Macchl, 00bEMa,

IIEHbI; PACCTOSHUA, BpPEMEHHU, CKOpOCTH. CBs3b MEXAYy EAMHUIAMU HM3MEPEHUS KaKIIOon



BCJINMYHHBI.

Pemienne oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBnenue JaHHBIX B BUJE TAOIUI], CTOIOYATHIX AUATPAMM.

Harnsgnas reomerpus

Harnsnuele npencraBineHust o urypax Ha IUIOCKOCTH: TOUYKa, MpsiMas, OTPE30K, JIyd,
yroji, JIOMaHas, MHOIOYI'OJIbHUK, OKpPYKHOCTb, Kpyr. Yroia. IIpsamMo#, ocTpelil, Tynou u
Pa3BEPHYTHIN YIVIBL.

JlinHa oTpe3ka, METPUYECKME €OUHULIBl JUIMHBL JlIMHa JoMa HOH, INEpUMETP
MHOTI'OYroJbHUKa. MI3MepeHne u nocTpoeHue yriioB ¢ IOMOIIBIO TPAaHCIIOPTHPA.

Harnsaneie npencraBineHus o Gurypax Ha MiI0CKOCTHA: MHOTOYTOJIBHHK; TPSMOYTOJIbHUK,
KBaJpaT; TPEYTOJIbHUK, O PABEHCTBE (hUTyp.

N300paxkenue ¢uryp, B ToM ymcie Ha kiaetyaToil Oymare. Iloctpoenue koHpurypammii
U3 yacTedl MNpsMOH, OKPYKHOCTM Ha HEJIMHOBAHHOW M Kierdyaroil Oymare. Mcrosb3oBaHue
CBOMCTB CTOPOH U YIJIOB IIPSIMOYIOJIbHHMKA, KBaJIpaTa.

IInomane NpsAMOYroJIbHUKA 1 MHOTOYTOJIbHUKOB, COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM 4Hcie puryp, n300paxxEHHbIX Ha KileTyaTol Oymare. EAMHUIBI H3MepeHus IIoLau.

Harnspaele mpexacraBieHuss O  MOPOCTPAHCTBEHHBIX  (DUTYypax:  MPSMOYTOJBHBINA
napajuienenunesn, Ky0, MHOrorpaHHuUKd. M3o0OpakeHune mnpocTEeHIIMX MHOTOTPAaHHUKOB.
Pa3éprkn kyOa u mnapamuienenunena. CosnaHue Mojelell MHOTOTpaHHUKOB (u3 Oymary,
IPOBOJIOKH, TNTACTUIIMHA U JIp. ).

O06bEM NpAMOYTOJILHOTO Mapaenenumnena, kyoa. Enuauis: usmepenus o0bEma.

6 knacc

Harypanbnsle uncia

Apudmerndeckue NEeWCTBUS ¢ MHOTO3HAYHBIMU HATYPAJIbHBIMH YHCIaMH. UHCIOBBIC
BBIPOKEHMSI, TIOPSAJIOK JEUCTBHI, UCMOJIb30BaHUE CKOOOK. Mcmonb30oBaHME TPU BBIYMCICHHSIX
MEPEMECTUTENBHOTO U COYETATEIBHOTO CBOMCTB CIIOKEHUSI U YMHOXEHUS, pacClpeAeIuTEIbHOTO
cBoiicTBa yMHOKeHUs. OKpyTIIeHHEe HATYpalbHbBIX YHCET.

Jenutenn u KpaTHbIC YWCIa; HAUOOJBINIUK OOIWNA NETUTENh W HaUMeHbIee oOlIee
KpaTtHoe. J{emuMoCTh CyMMBI U Ipou3BeieHus. [lenenne ¢ ocTaTKoM.

Hpobu

OObBIKHOBEHHAs1 IpoOb, OCHOBHOE CBOWCTBO ApoOU, cokpaieHue apobdeit. CpaBHeHHE U
yrnopsiounBaHue Apodeii. Pemenue 3amad Ha HaXO0XKJIEHUWE YAaCTH OT IIEJIOTO U IEJOro MO €ro
gacTu. [IpoOHOE YmCiIO Kak pe3ynabTar aeneHus. lIpencraBiieHune AECATUYHOM APOOM B BUIE
OOBIKHOBEHHOM JpOOM U BO3MOXHOCTH TMPEACTaBICHUS OOBIKHOBEHHOW JpoOM B BHUIE

JECATUYHOM. I[CC}ITI/I‘{HBIC ,Z[p06I/I U MCTPUUCCKass CUCTEMa MCEP. ApI/I(I)MeTI/I‘{eCKI/IC JehCcTBUS U



YHCIIOBbIE BBIPAKEHUS C OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSMH.

OtHomenue. JleneHue B JaHHOM OTHomeHMH. Macmtad, mponopuusi. [Ipumenenue
IIPONOPLUH IIPH PELICHUH 3a]a4.

[TonsiTre nporieHTa. BpIunciieHnE NPOLIEHTA OT BEJIMYHUHBI U BEJIMYMHBI 110 €€ MTPOLIEHTY.
BeipaxeHue mpoueHTOB NECATUYHBIMHU JApoOsmu. Pemienue 3agay Ha NpoueHTHl. BelpakeHue
OTHOLLICHHUS BEJINYUH B IIPOLICHTAX.

[TonoxurenpHble U OTPULIATEIIBHBIE YHCIIA

[TomoxxurensHble W OTpULATelbHble uncia. Llensle dwmena. Monyns  4ucia,
reoMeTpuyecKas HMHTepHpeTanus Moxayis uucia. M3oOpakeHue uucen Ha KOOPAMHATHOM
npsamoii. YucnoBele mnpomexyTtku. CpaBHeHue umcen. Apudmernueckue ACUCTBUS C
IIOJIOKUTENBHBIMYA U OTPULIATEIIbHBIMUA YUCIIAMM.

[TpsimoyronbHas cucteMa KOOpAMHAT Ha IUIOCKOCTH. KOOpAMHATHI TOUYKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoeHnue Todek ¥ pUryp Ha KOOpAUHATHOM MIOCKOCTH.

bykBeHHbIE BBIDAKEHUS

[TpumeHneHnue OyKB 1Jis 3alMCH MAaTEMaTUUYECKUX BBIPAKEHUH U npeioxeHunil. CBoiicTBa
apupMeTHuecKkux AeHUCTBUHA. BykBeHHBbIE BBIpaXKEHHS M YHCIIOBBIE IOJCTAHOBKU. ByKkBeHHBIE
pPaBEHCTBA, HAa XOXJEHUE HEU3BECTHOro KoMIoHeHTa. Popmynbl; ¢GopMyisl NepumeTpa M
TJIOIAIU TPSIMOYTOJIbHUKA, KBajipaTa, 00bEMa napajienenuneaa u Kyoa.

Pemenne TekcToBBIX 3a1a4

Pemienue TeKCTOBBIX 3a/1a4 apu(MeTHUECKUM crocoboMm. PemieHue norndyeckux 3ajad.
Pemenne 3anay nepe6opoM Bcex BOSMOKHBIX BAPUAHTOB.

Pemenue 3amad, coaepKalux 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIMYMHBI: CKOPOCTb,
BpEeMs, PpACCTOSHUE; II€Ha, KOJIMYECTBO, CTOMMOCTB; IPOM3BOJUTENBHOCTb, BpeMs, O0BEM
paboTel. ENMHUIBI M3MEpEeHUs: MacChl, CTOUMOCTH; PAcCTOSHUS, BPEMEHHU, CKOpocTHU. CBA3b
MEXIYy €AUHULIAMH NU3MEPEHUS KaXK0U BEIIMUNHBI.

Pemenue 3amad, CBA3AaHHBIX C OTHOILUEHHWEM, IPONOPLHUOHATIBHOCTBIO BEIIMYUH,
NPOILIEHTaMU; pellieHe OCHOBHBIX 3a]1a4 Ha IpOOU U MPOLIEHTHI.

OrneHka ¥ IPUKKUIKA, OKpYyTiIeHue pe3yibrara. CocTaBieHne OYKBEHHBIX BBIPAXKEHUH 110
YCIIOBUIO 3a/1a4H.

[IpencraBieHne JaHHBIX C MOMOINBIO Tabmui ¥ auarpamm. CtonOdareie TUarpaMMsl:
YTEHUE U NIOCTPOCHUE. UTEHUE KPYTOBBIX JUa IPAMM.

Harmsannas reomerpus

Harnsonele npeacraBieHuss o (urypax Ha IJIOCKOCTH: TOYKa, MpsAMas, OTPE3OK, JIyd,
YTOJ1, IOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

Bzanmuoe PpacroIOKECHHUE ABYX IMPAMBIX Ha IIJIOCKOCTH, MApaICIIBHBIC IIPAMBIC,



NEPHEHAUKYJIAPHBIE IpsMbIe. 3MepeHne pacCTOSHUN: MEXAy ABYMS TOYKaMHU, OT TOYKH IO
IIPSIMOM; JUIMHA MapUIpyTa Ha KBaJApaTHOMN CETKE.

N3mepeHre U MOCTPOCHHUE YIVIOB C IOMOIIBIO TPAHCIOPTHPA. BUIBI TPEyroJbHUKOB:
OCTPOYTOJIbHBIN, MPSAMOYTOJbHBIN, TYNOYrOJIbHBINH; paBHOOEAPEHHBIH, PABHOCTOPOHHHU.
YeTbIpEXYroabHUK, IPUMEPBI YETBIPEXYTOJbHUKOB. [IpsIMOYronbHUK, KBagpaT: UCIOIb30BaHUE
CBOWCTB CTOPOH, YIJIOB, AuaroHanei. M300paxeHnue reomeTpudeckux (puryp Ha HEITMHOBaHHOM
Oymare ¢ HCIOJb30BaHM €M LMPKYJS, JUHEHKH, yrojibHHUKa, TpaHcnoptupa. [loctpoeHus Ha
KJIeTyaTou Oymare.

[lepumerp wmHOroyrojpHuka. IloHaTtme momanu GUIypsl; €AMHULBI W3MEPEHUs
wiomaay. [IpubnmxénHoe u3MepeHue IUIOmMAaM (GUIyp, B TOM UYUCIIE HA KBaJpPaTHOM CETKe.
[TpubnmxEHHOE N3MEPEHHUE JUIMHBI OKPY>KHOCTH, IIJIOIIAIN KpyTa.

CuMMeTpus: LIeHTpallbHasA, OCEeBasl U 3epKajlbHasi CUMMETPHUH.

[TocTpoeHne CUMMETPUYHBIX (PUTYD.

Harnsiiaele mpencTaBiieHUss O NPOCTPAHCTBEHHBIX (Urypax: Mapajulelenunes, Kyo,
npu3Ma, IMpamMmuia, KOHyc, IWIMHAP, map u cdepa. M3o00paxeHne IpocTpaHCTBEHHBIX (QUTYD.
[Tpumepsl  pa3BEPTOK MHOTOTPaHHUKOB, IMJIMHApa U KoHyca. Co3naHue Mojenei
IPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpoOBOJIOKH, TUIACTHIIMHA U AP.).

[Tonstne o0BEMa; eauHHUIBI uU3MepeHus o00béma. OOBEM  MPAMOYTOJIHLHOTO

mapauiCJCIivIcaa, KY6a

MJIAHUPYEMBIE TNPEJIMETHBIE PE3YJbTATBI OCBOEHUSI PABOYEN
IMPOI'PAMMBI KYPCA (ITO TOAAM OBYYEHMUS)

OcBoeHue yqe6H0r0 Kypca «Maremaruka» B 5—6 KiaccaX OCHOBHOM IIKOJIBI JOJIKHO

o0ecneunBaTh JOCTHKEHHUE CIEAYIOUINX MTPEIMETHBIX 00pa30BaTeIbHbIX PE3YyIbTaTOB:

5 knacc

Yuciia ¥ BEIUUCIEHUS

[TornMaTh U MPaBUIBHO YHOTPEOISATH TEPMUHBI, CBSI3aHHBIC C HATYPAIbHBIMH YHCIIAMHU,
OOBIKHOBEHHBIMH U JICCATUIHBIMU JIPOOSMHU.

CpaBHUBATH U YIIOPSI0YMBATh HATYPATLHBIC YKCIIA, CDABHUBATH B IIPOCTEHUIITUX CITydasX
OOBIKHOBEHHBIE IPOOH, TECATUUHBIE IPOOH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOMN (YHCIOBOI) MPSMOM C COOTBETCTBYIOLIUM el
YHUCIIOM M N300paXkaTh HATypabHBIC YHCIIa TOYKAMHU Ha KOOPIUHATHOH (YUCIIOBOH ) TIPSIMOM.

BrinonHsTh apI/I(I)MCTI/I‘{CCKI/IC JEHUCTBUSA C HaTypaJbHbIMU YUCIIAMH, C O0OBIKHOBEHHBIMH



IpoOsSMHU B MPOCTEHIINX CITydasix.

BbINOMHATE IPOBEPKY, NPUKUAKY PE3YJIbTAaTa BBIUMCICHUH.

OxpyriaTh HaTypaibHbIE YHCIIA.

Pemrenne TekcToBBIX 3a1a4

Pemiate TekcToBBIE 3a71auu apU(PMETUUECKUM CIIOCOOOM M C ITOMOIIBIO OPraHU30BaHHOIO
KOHEYHOr 0 Iiepedopa BCeX BO3MOXKHbBIX BAPUAHTOB.

Pemats 3agauu, cogeprkaniye 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIMYMHBI: CKOPOCTh, BpEMS,
paccTosiHuE; 1IeHa, KOJIMYECTBO, CTOUMOCT.

Hcnonb30BaTe KpaTKHe 3allMCH, CXEMbl, TaOJUIbl, 0003HAYEHUs NPU PELICHUM 3a]ady.

ITosib30BaTbCa OCHOBHBIMM €IMHHULIAMH U3MEPEHUS: LICHBI, MACChl; PACCTOSHHUS, BDEMEHH,
CKOPOCTH; BBIpa)XaTh OJIHU €MHHULIBI BEJIM YUHBI YEPE3 IPYTHE.

W3BnekaTb, aHAIW3UPOBATh, OLEHUBATh MH(OPMALINIO, IPEICTABICHHYIO B Tabiulle, Ha
CTOJI0UATON Juarpamme, WHTEPIPETUPOBATh MPEACTABICHHBIE JaHHbIE, MCIIONb30BaTh JJaHHBIE
IIPU pELICHUH 3a/1au.

Harnsgnas reomerpus

[Tonp30BaTbCsd TN€OMETPUYECKMMM IIOHATUSAMHU: TOUYKA, NpsAMas, OTPE30K, JIyd, YIOJl,
MHOT'OYTI'OJIbHUK, OKPY’KHOCTb, KPYT.

[TpuBoANTE TIpUMEpPHI OOBEKTOB OKPYKAIOLIETO MHpPA, UMEIOMHUX (OpPMY H3yUEHHBIX
reoMEeTpUYecKuX (puryp.

Hcnonp30BaTh TEPMHMHOJIOTMIO, CBS3aHHYKO C yIJlaMHM: BEpIIMHA CTOPOHA; C
MHOTOYT'OJIbHUKaMU: yTroJl, BEPIINHA, CTOPOHA, AUAaroHajb; C OKPYKHOCTBIO: pajauyc, JUameTp,
LIEHT.

N300pakaTh U3yuyeHHbIE TeOMEeTpHUecKUe (UTYpbl HAa HETMHO BAaHHOM M KJI€TYaTOM
OyMmare ¢ MOMOUIbIO UPKYJISI U IUHEHKU.

HaxoauTh JUIMHBI OTPE3KOB HETIOCPEICTBEHHBIM U3MEPEHUEM C ITOMOIIBIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOMU JUIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO pajnyca.

Hcnonp30BaTe CBOMCTBA CTOPOH M YIVIOB NPSIMOYTOJIbBHHMKA, KBaapara IS HX
MOCTPOEHHUS, BEIUKCIICHHUS IJIOIIAAN U IEPUMETpa.

Bbraucnsate nepuMeTp U Iioab KBajapaTa, NpsiMOyrobHUKA, QUTYp, COCTABICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM yHciie QUTYp, N300paKEHHBIX Ha KJIeTYaTol Oymare.

ITonb30BaThCs OCHOBHBIMM METPUUYECKUMH €IMHULIAMHU U3MEPEHUS JUITMHBI, IIJIOLAIH;
BbIpaXKaTh OJHU €IMHUIbI BEJIMUNHBI UEPE3 IPYTHE.

Pacno3naBate mapaiuienenunen, Ky0, MCHOJIb30BaTh TEPMUHOJIOTHIO: BEpIIHMHA, PeOpo
rpaHb, U3MEPEHUSI; HAXOUTh U3MEPEHUS Napajuienenunena, Kyoa.

Brrunciars 00bEM KY6a, napajjicjacnuicaa mo 3aJaHHbIM U3MC€ PCHUAM, IT0JbB30BaTbHCA



€IMHUIIAMU U3MEPEHUs 00bEMa.
Pemrate HecHOXKHBIE 3a7a4M HAa U3MEPEHUE NEOMETPUYECKUX BEIIMYMH B IIPAKTUYECKHUX

CUTyallusiaX.

6 Knacc

Yuciia 1 BBIYKACIICHUS

3HaTh ¥ IOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMU BUJIAMHU YHCENT U CIIOCOOAMH UX
3aMKCH, IEPEXOTUTH (€CITH ATO BO3MOXKHO) OT OJTHOM (DOPMBI 3aITUCH YKCIA K IPYTOH.

CpaBHUBaTh U YyNOPSAOYHMBATH IIEJIbIE YUCIA, OOBIKHOBEHHBIE U JECSATHYHBIE JIpOOH,
CpPaBHHMBATh YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BeInonHsATh, codyeTrass yCTHBIE M MHUCBMEHHBIC MPUEMBI, apu(METHYCCKUE NEHCTBUS C
HATYpaJIbHBIMH U UEJIBIMH  YHUCJIAMU, OOBIKHOBEHHBIMU M  JECATHUYHBIMH  JpOOSIMH,
MOJIOKUTEIBHBIMU U OTPHUILIATEIILHBIMU YHCIIAMHU.

BpruucnsaTe 3HAUYEHHUS] UMCIOBBIX BBIPAKCHHUH, BBIMOIHATH MPUKUAKY U OLEHKY
pe3yabTaTa BBIYMCICHUM; BBIMOJIHATH MPEOoOpPa30BaHMs UYHCIOBBIX BBIPAKEHHN Ha OCHOBE
CBOMCTB apu(hMETHUCCKHUX JICHCTBHM.

COOTHOCUTH TOYKY Ha KOOPIMHATHOW MPSIMOW C COOTBETCTBYIOIIUM €U YHCIOM H
M300pakaTh YKcia TOYKaMHU Ha KOOPAMHATHOM MPSMOM, HAXOUTh MOAYJIb YHCIIA.

COOTHOCHUTH TOYKH B MPSAMOYTOJIBHON CUCTEME KOOPJMHAT C KOOPJAWHATAMHU 3TOM TOUKH.

OKpyTJISTh LIeJIble Yncia U JECATUYHbIE TPOOH, HAXOIUTh MPUOIHNKEHHS YUCEIL.

Uwucnobie 1 OyKBEHHBIE BBIPAKECHUS

[Tornmate ¥ ynoTpeOasTh TEPMHUHBI, CBSI3aHHBIC C 3aMKCHI0 CTETMIEHM YHCia, HAXOAHUThH
KBaJpaT U KyO YMCIIa, BEIYUCISATH 3HAUCHHS YHCIIOBBIX BBIPAKEHUM, COACPIKAIITUX CTCTICHH.

[Tonp30BaThCs MpU3HAKAMU JIETUMOCTH, PAaCKIIaAbIBaTh HATYpPaAJIbHBIC YHCIIa HA MPOCTHIC
MHOHUTEIH.

[Tonb30BaTbes MacITaboM, COCTaBISTh IPOMOPIIMU U OTHOIICHUS. VCronb30BaTh OYKBEI
JUIsi 0003HAYEHUs YHUCEN TMPU 3aliCH MATEeMaTHYECKUX BBIPAKEHUM, COCTABIATh OYKBEHHBIE
BBIpOKEHUSI #  (DOpPMYINIBI, HAXOAWTh 3HAYCHHUS OYKBEHHBIX BBIPOKECHHH, OCYIIECTBISS
HE0OXO0IUMbIE TIOJICTAHOBKH M MPEOOPa30BAHHUS.

Haxoautbh HeM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemnrenue TeKCcTOBEIX 3a1a4

Pemate MHOTOIIIArOBBIE TEKCTOBBIC 3371a4l ApUPMETHISCKUM CITOCOOOM.

Pemares 3amaum, CBsI3aHHBIE C OTHOIICHUEM, MPOMOPIMOHAIBHOCTHIO BEIUYHH,

MMponCHTaMH; p€IIaTh TP OCHOBHELIC 3a1a4i HA )IpO6I/I W MMPOLCHTEI.



Pewiats 3anaun, coneprkaiue 3aBUCUMOCTH, CBSA3BIBAIOIIUE BEIUYUHBL: CKOPOCTh, BpeMs,
paccTosiHUe, II€Ha, KOJIMYECTBO, CTOMMOCTb; HPOM3BOAUTENBHOCTh, BpeMs, 00BbEMa paboTHI,
UCTIONB3Ysl apu(MeTHUYeCKue JeHCTBUSA, OICHKY, NPUKUIKY; TIOJb30BATHCS EAMHULIAMH
U3MEPEHMS COOTBETCTBYIOIIUX BEJINYMH.

CocTtaBisaTh OYKBEHHBIE BBIPAKEHMSI 10 YCIOBHIO 3aJ1a4H.

W3Briekats nHGOPMAIUIO, MPEACTABICHHYIO B TA0NHIIAX, HA JIMHEHHOW, CTOIOYATON MiH
KpyTrOBOM JMarpaMMmax, MHTEpPIPETUPOBATH IPEACTABICHHBIC JAHHBIC; HCIIOIb30BAaTh JaHHBIC
IIPY PEILICHUN 3a]au.

[IpencraBnsaTh HHGOPMALHMIO C TOMOILBIO TAOIHULL, IUHEHHOM U CTOIOUAaTON AUarpamMM.

Harmsnnas reomerpus

[TpuBoNTE TIpUMEPHI OOBEKTOB OKPYKAIOIIETO MHpA, MUMEIOMHX (OpMY H3yUEHHBIX
IreOMETPUYECKUX IJIOCKUX U IMPOCTPAHCTBEHHBIX (DUTYp, IpUMEpPHl PaBHBIX U CUMMETPUYHBIX
dburyp.

N300paxaTh ¢ MOMOILIBIO LUPKYJS, JUHEMKH, TPAHCIOPTHpPAa Ha HEJIMHOBAHHOM H
KJIeTyaToil Oymare WU3y4yeHHblEe IUIOCKME TIeoMeTpudeckue QUrypsl U KOHQUIypaluw,
CUMMETpPUYHbIE (PUTYPBI.

[Tonp30BaTbcsi TEOMETPHUUECKUMH — IMOHSTHUSMH: PAaBEHCTBO  (QUTYp, CHMMETPHS;
HCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEN: OCb CHMMETPHUH, HEHTP CUMMETPHUH.

HaxoauThs BeNMUYMHBI YIVIOB W3MEPEHUEM C IIOMOILUBIO TPAHCIOP TUPA, CTPOUTH YIJIbI
3alaHHOM  BEIWYMHBI, II0JIb30BATbCA NPU PEIIEHUWM 3aJad TpajyCHOW MEPOH  YIJIOB;
pacro3HaBaTh Ha 4epTekKaxX OCTPBIN, IPAMOM, pa3BEPHYTHIM U TYIION YTJIbI.

BpluucnaTe nnuHY JOMaHOW, HMEPUMETP MHOTOYIOJIBHMKA, I10Jb30BATHCS EIUHULIAMHU
W3MEpEHUS IIMHBI, BBIPAXKAaTh OJHU €IVMHMIIBI U3MEPEHHUS JUIMHBI Yepe3 ApYyTHe.

Haxoauts, uCnoyib3ys 4epTEXKHBIE NHCTPYMEHTHI, PACCTOSHMS: MEXKIY IBYMsI TOUKaMH,
OT TOYKH JI0 NIPSIMOM, JUIMHY ITyTH Ha KBaJpaTHOM CETKE.

Boruncnate miuomanbs (GuUryp, COCTaBIE€HHBIX W3 MPSIMOYTOJIBHUKOB, HCIOJIb30BaTh
pa3bueHue Ha NPSIMOYTOJIbHMKH, HAa paBHbIE (UIyphl, JOCTPaWBaHUE 0 MNPSMOYTOJbHUKA;
II0JIb30BATbCS OCHOBHBIMHM €IMHHULIAMH HM3MEPEHHs IUIOLIAIW; BBIpaXkaTb OJHU €IUHULIBI
M3MEPEHHUS IUIOIIAIA YePE3 APyTHE.

Pacno3naBaTh Ha MOJENSIX M M300paXKEHUSIX MHUpPaMUAY, KOHYC, HUIMH]IP, UCIOIb30BaTh
TEPMUHOJIOTHIO: BepIINHA, peOpo, rpaHb, OCHOBAHHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeTYaTOi Oymare mpsiMOYToJIbHBINA MapayjieNenume].

Borancnsats 00bEM NpAMOYToJIbHOTO NapajuleNenunea, Kyoa, noib30BaTbCcsi OCHOBHBIMU
eAMHUIIAMU U3MEpEeHHs 00bEMa; BbIpaxaTh OJHH €IUHUIIBI U3MEpPEHHsI 00bEMa uepes ApyTrue.

Pemrate HecmoxHEIC 3ala41 Ha HaXO0XICHHUE IT'COMETPUICCKUX BCIWYHWH B IMMPAKTUYCCKUX



CUTyallusiIX.

PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA «AJI'EBPA». 7—9 KIIACCBI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Anrebpa sBIS€TCSI OJHUM W3 ONOPHBIX KYPCOB OCHOBHOH IIKOJBI: OHAa OOECIeYHBaeT
W3Y4YEHHE NPYTUX JUCLMIUIMH, KAK €CTECTBEHHO HAYy4YHOIrO, TAK M I'yMaHUTapHOIO LIUKIIOB, €€
OCBOCHHME HEOOXOIMMO AJIs MPOJODKEHUST 00pa30BaHUs U B MIOBCEAHEBHON XU3HU. Pa3Butue y
00y4aromuXcsi HAay4YHBIX MPEJICTABICHUH O MPOMCXOXKACHUH M CYIIHOCTH ailredpamyecKux
abcTpakuuid, crioco0e OTpa)xeHUs] MaTeMaTHUYECKON HAYKOH SBIIEHUI U MPOILIECCOB B MIPUPOAE U
o0ImiecTBe, PO MaTeMaTHYECKOr0 MOJEIMPOBAHHUSA B HAayyHOM II03HAHMM U B IPAKTHKE
crocoOCTByeT (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHHSI M KQUECTB MBILUICHUS, HEOOXOJMMbIX
JUId ajanTallud B COBPEMEHHOM IM(poBoM obimecTtBe. M3yueHue anreOpbl e€CTECTBEHHBIM
o0pa3oM o0OecrieunBaeT pa3BUTHUE YyMEHUs HAOII0/1aTh, CPAaBHUBATH, HAXOJUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILUIEHUS], CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATh CBOM
JeMcTBUS U BBIBOJBI, (POPMYIMPOBaTh yTBepXkAeHUs. OCcBOeHHE Kypca anreOpbl o0ecreynBaeTr
pa3sBUTHE JIOTMYECKOTO MBIIIJICHUS OO0YYaloIUXCA: OHM HCIOJIB3YIOT JAEIyKTUBHBIE MU
WHIYKTHBHBIE PACCYXKACHUS, 0000IIEHNe W KOHKPETHU3aLHWI0, adCTparupoBaHUE M aHAJIOTHIO.
OOyueHue anrebpe MpeanoyiaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOATENHHON JeATEIbHOCTH
00y4aroImuxcsi, HOITOMY CaMOCTOSITEIbHOE PELICHHE 3aJjau €CTECTBEHHBIM 00pa3oM sBISETCS
peanu3ainuen AeaTelbHOCTHOTO MPUHIUIA O0yUSHHS.

B crpykType mporpammbsl ydueOHOro Kypca «Anredpa» OCHOBHOHM WIKOJIBI OCHOBHOE
MECTO 3aHMMAIOT COAEPKATEIbHOMETOANUECKUE JTUHUU: «HuCa U BBIYUCTICHUSY;
«Anrebpanyeckue BBIpAXEHUs»; «YPaBHEHUS U HepaBeHCTBay; «DPyHkuum». Kaxnas u3z aTux
COJIEPKATENbHO-METOAUYECKHUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYEHHUs Kypca,
€CTECTBEHHBIM 00pa3oM NeperuvieTasch U B3aUMOJEUCTBYS C APYTMMHU €ro JUHUsAMU. B xone
U3YYEHHUs Kypca o0ydaromuMcs IPUXOAUTCS JIOTHYECKH PACCYKIaTh, UCIOIb30BaTh TEOPETHKO-
MHOXECTBEHHBIN S3bIK. B CBsA3M ¢ 3TUM IienecooOpa3HO BKIIOYHUTH B MPOTPaMMy HEKOTOpbIE
OCHOBBI JIOTUKH, TPOHMU3BIBAIOIINE BCE OCHOBHBIE Pa3/ieibl MaTeMaTHYeCKOro oOpa3oBaHUS U
CIOCOOCTBYIOIIME OBJAJCHUIO OOYYAOUIMMKCS OCHOB YHUBEPCAJIBHOTO MaTeMaTHYecKOro
a3blka. TakuM 00pa3oM, MOXKHO YTBEpKJIaTh, UTO COJEPXKATEIbHOW U CTPYKTYpHOH
0COOEHHOCTBIO Kypca «AJreOpay sSBISETCA €ro MHTEIPUPOBAHHBIN XapakTep.

Conepxanne nMHMM «Yucna M BBIYMCIEHUS» CIYKUT OCHOBOM JUIsl JAJIbHEHIIETO

HN3YUCHUA MAaTCMAaTHUKH, CHOCO6CTByeT Pa3BUTHIO Y O6yanOHII/IXCSI JJOTHYECKOT'O MBIIIJICHHUA,



(OPMUPOBAHUIO YMEHHSI TOJIb30BATHCS AITOPUTMAMH, a TAKKE MPHUOOPETEHUIO MPAKTHUECKUX
HaBBIKOB, HEOOXOMMMBIX IS IMOBCEIHEBHOM >KM3HM. Pa3BUTHE MOHATHS O YHCIE B OCHOBHOMH
IIKOJIE CBSI3aHO C pAalMOHAIGHBIMA W HPPANMOHATBHBIMU YUCIaMH, (HOPMUPOBAHUEM
MPEACTABICHUIN O JEHCTBUTEIHLHOM YHUCie. 3aBEpIICHUE OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K
cTapiieMy 3BeHy o01ero oopa3oBaHusl.

Conepxanue ABYX anreOpamvecKux JIMHUA — «AJTeOpanyecKkre BBIPAKCHHSI» W
«YpaBHEHUST WM  HEPABEHCTBAa»  CIOCOOCTBYeT  (OPMHUPOBAHHMIO Yy  OOydarommxcs
MaTEeMAaTHYECKOTO ammapara, HEOOXOAMMOTO MJisi pPEIICHUs 3a7a4 MaTeMaTHKH, CMEKHBIX
MPEAMETOB M TMPAKTHKOOPUEHTUPOBAHHBIX 3a7ad. B OCHOBHOHM IKoyie y4eOHBIH MaTepHua
TPYIIIUPYETCS BOKPYT pallMOHAIBHBIX BbIpaKEHUH. AsreOpa JAEMOHCTPUPYET 3HAUYCHUE
MaTeMaTUKU KakK f3bIKa I MOCTPOCHUS MATEMATHYECKHUX MOJEIICH, OMUCAaHMs MPOLECCOB U
SBJICHUI peabHOro Mupa. B 3amaum oOyueHus anreOpe BXOAAT TakkKe JajbHEUIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIIJICHUS,, HEOOXOIMMOro, B YAaCTHOCTH, Ui OCBOGHHS Kypca
uH(OpPMaTUKHU, W OBJAJICHUE HaBbIKAaMH JAEIYKTHUBHBIX paccyxaeHuid. IIpeoOpa3oBanue
CUMBOJIGHBIX (OpM BHOCHUT CBOW crenu(UYecKuid BKJIaJ B Pa3BUTHE BOOOPaXKCHWS,
CIOCOOHOCTEHN K MaTeMaTU4eCKOMY TBOPUYECTBY.

Copepxanne  (QyHKUMOHAIbHOTpAhUYECKOW  JMHUM  HAIEIeHO Ha  MOJIyuYeHHUe
IIKOJIbHUKAMH 3HAaHUN O QYHKIUAX KaK BaXHEHIIEH MaTeMaTUueCKOW MOJCIU sl OMUCAHUS U
MCCJIEI0BAaHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUU B TIPUpoEe U obmiecTtBe. M3yuenue 3Toro
MaTepuana CHOCOOCTBYET pAa3BUTHIO Yy OOYYAlONIMXCS YMEHHUS HCIIONb30BaTh pPa3UYHbIE
BBIPA3UTENbHBIE CPEACTBA SI3bIKA MAaTEMATHKU — CIIOBECHbBIE, CUMBOJIMYECKUE, Tpadudeckue,
BHOCHUT BKJIaJl B (DOPMHUPOBAHUE TIPEACTABICHHUI O POJIM MAaTEeMAaTHKW B Pa3BUTUM IUBHIIA3AIIN

U KYJIbTYpHI.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

CornacHo y4yeOHOMYy TulaHy B 7/—9 Kiaccax w3ydaercsi y4eOHBIH Kypc «Amredpay,
KOTOPBII BKIIIOYAET CJEIYIOLIMEe OCHOBHBIE Pa3/ienbl cojepxaHus: «Hucina u BBIYHUCICHUNY,
«AnredpanyecKue BHIPAXKEHU», «YPaBHEHUS U HEpaBEHCTBa», «DyHKIIMM.

YueOHBIN MIaH Ha W3ydeHHe anreOpel B 7—9 Kilaccax OTBOJIUT HE MeHee 3 y4eOHBIX
YacoB B HEJIENIO B TEYCHUE KAKAOTO rojia 00y4eHwHsI, BCETO 3a TPH Toa 00y4YeHUs — He MEeHee

306 y4eOHBIX JacoB.

COJAEPKAHUE YYEBHOI'O KYPCA (I1IO 'OJJAM OBYYEHMUA)

7 knacc



Yucna u BBIYUCIIEHUS.

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEeX0]] OT OJHOW (opMbl 3amucu Apodeit K
npyroi. IloHATHE palMOHAIBHOIO YUCIA, 3alIUCh, CPABHEHUE, YIIOPALOYMBAHUE PALUOHAIBHBIX
yucen. Apudmerndeckue ASHCTBUS ¢ pallMOHATIBHBIMU uuciaMu. Perienue 3aia4 U3 peaibHOU
IPAaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeNIeM: OIpeleleHHe, peoOpa3oBaHue BBIPAXKEHUN Ha
OCHOBE OTpE/EIICHUs, 3aUCh OONbIINX yHucel. [IponeHThl, 3amuch MPOLUEHTOB B BUAE APOOH H
poOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 3a/laud Ha IIPOLIEHTHI, PElICHUE 3a/a4 U3 peabHOM
IIPAKTUKH.

[IpuMeHeHne NPU3HAKOB JEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATypaIbHbIX YUCEL.

PeanbHble 3aBUCUMOCTH, B TOM YMCJIE NPsMasi U 00OpaTHas IPONOPLHUOHAIBHOCTH.

Anrebpanyeckue BbIpaKEeHHUS.

IlepeMeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXKECHHUS C IEPEMEHHOU. JloIycTHUMbIE 3HAYEHUS
nepeMeHHbIX. llpeacraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUAC  (OPMYIIBL.
Boruncnenus no ¢gopmynam. IIpeobpazoBanne OyKBEHHBIX BBIpa)KEHUMN, TOXKIECTBEHHO PaBHBIC
BBIpa)KEHUS, MPaBUIa NPeoOpa3oBaHus CyMM M MPOU3BEIEHUH, NMpaBuiia PACKPBITUS CKOOOK U
IPUBEJCHUS TIOJJOOHBIX ClIaracMblIX.

CBolicTBa CTENEHNU C HATypalbHBIM IIOKa3aTEJIEM.

OpHowienbl U1 MHOTOwIeHbl. CTeneHb MHOrouaeHa. CioxeHue, BBIYUTaHUE, YMHOKEHHE
MHOTOWICHOB. POpMyIbl COKPAILEHHOIO YMHOMKEHHMs: KBaJApaT CyMMBbl U KBaJpaT Pa3HOCTH.
®dopMyna pa3HOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKUTEH.

YpaBHEHHsI U HEPABEHCTBA.

VYpaBHeHUe, KOpEHb YpaBHEHMsI, MIpaBUIIa NPeoOpa3oBaHMsl ypaBHEHUs, paBHOCUIBHOCTD
YpaBHEHUM.

JIuHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOHM, YMCIO KOPHEH JIMHEMHOrO YpaBHEHUS,
pelieHne JNMHEWHbIX ypaBHeHUH. CocTaBiieHHME YpaBHEHHMI IO YCJIOBMIO 3aaauu. PemieHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBbIO YPABHEHUM.

JluneliHoe ypaBHEHHE C IBYMs MEPEMEHHBIMU U €ro Tpaduk. Cuctema ABYX JHMHEHHBIX
yYpaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHne cucTeM ypaBHEHUW CIIOCOOOM TOJICTAHOBKH.
IIpuMepsl pelIeHns TEKCTOBBIX 3a1a4 ¢ ITOMOILIBIO CUCTEM YPaBHEHMIA.

OyHKIUN.

Koopannara Touku Ha npsimoil. HucnoBsle MpoMexXyTKU. PaccTosiHne Mexy IByMs
TOYKaMU KOOPJAUHATHON IIPSMOM.

[TpsamoyronbHas cucrtema koopauHat, ocu Ox u Oy. Abcuucca U opauHaTa TOUYKH Ha

KoOpAnHaTHOH 1ockocTH. [IpumMeps! rpadukoB, 3a1aHHbIX popMynaMu. UteHue rpadukoB



peanbHbIX 3aBucuMocTel. [lonsatue pynkumu. I'paduk pynkuun. CoiicTa
¢bynkuunit. Jlunevinas Qynkuus, e€ rpaduk. I'papux ¢pynkuum y = Ix |. I'paduueckoe

peLICHUE JIMHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPaBHEHUM.
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Yucna v BBIYUCICHUS.

KBanparubelii kopeHb u3 uucna. [loHstue 00 uppanuoHambHOM 4mcie. [lecsaTudHbie
npuOJIMKEHUsT UppalMOHANBHBIX yncen. CBoiicTBa apupMeTHYeCKHX KBAJApPATHBIX KOpHEH U MX
IPUMEHEHHE K IPeoOpa30BaHUIO YHMCIOBBIX BBIPQKEHUH M BBIYMCICHUAM. JleficTBUTENbHBIE
YHCIIa.

Crenens ¢ 11enbIM [TOKa3aTesieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCa.

Anrebpanyeckue BbIpaKeHHUS.

KBanpaTHblil TpEXWIIEH, pa3I0KEHUE KBaPATHOIO TPEXUICHA HA MHOKUTEIIH.

Anrebpanyeckas ApoO6b. OCHOBHOE CBOMCTBO ajireOpamveckoil npodu. CroxkeHue,
BbIUWTAaHUE, YMHOXKEHHE, J€JIeHUE anreopandyeckux ApoOei. PannoHanbHble BBIpaXKEHUSI U UX
npeoOpa3oBaHue.

YpaBHEHHUsI U HEPABEHCTBA.

KBanpatHoe ypaBHeHHe, GopMmyna KOpHeH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemienne ypaBHeHU#, cCBOJAIIMXCA K JIMHEHHBIM M KBaapaTHbIM. IIpocreifmime apoGHO-
paloHaIbHbIE YPaBHEHUS.

I'padmueckas nuHTEpHpeTalysi ypaBHEHUN C JBYMsI IEPEMEHHBIMU U CHUCTEM JIMHEWHBIX
YpPaBHEHUN C JBYMs INEpEMEHHBIMHU. lIpuMepsl pelIeHHs] CHCTEM HEIWMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU.

Perienue TekCTOBBIX 3a71au anredpandeckuM CriocoOOM.

YucnoBble HEpaBEHCTBA W HMX CBOWCTBA. HepaBeHCTBO C€ OJHOW NEPEMEHHOM.
PaBHOCMIBHOCT HepaBeHCTB. JIMHeliHble HeEpaBeHCTBA C OJHOW mepeMeHHOH. CucTteMbl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

OyHKIUN.

[Tonstue ¢pynkuu. O61acTh ONpeaeIeHns 1 MHOKECTBO 3HaueHu pyHkunu. CrocoObl
3aaHus QYHKIIHH.

I'paduk ¢ynkuuu. Urtenue cpoiictB pyHkuuu mno e€ rpaduxy. IIpumeps! rpaduxos
GyHKIMH, OTpa)aroluX peajbHble mpouecchl. OYHKIMH, OMUCHIBAIOIIUE MPIMYIO0 U 00paTHYIO
J/~ TIPONOPIHOHATBHBIE 3aBUCHMOCTH, HX rpadpuku. OyHKIUU Y = X2, Yy = X3, y=Vx, y =

|x|. Tpaduueckoe pemieHue ypaBHEHHH W CHUCTEM ypaBHCHHIL.
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Yucnia v BBIYKCIICHUS.

PanmonaneHbie uncna, UppaMoHaIbHbIC YKCIIa, KOHEYHbIE U OECKOHEUHbIE IECSITUYHbBIC
npobu. MHOXECTBO [I€HCTBUTENIBHBIX YHCEN, JIEHCTBUTENIbHBIE YHCIA KaK OeCKOHEYHbIE
JIecsTUUHble  ApoOu. B3auMHO  OZHO3HAYHOE  COOTBETCTBHE  MEXAY  MHOKECTBOM
JICUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOI.

CpaBHeHUE NIEHCTBUTENBHBIX YHCEN, apu(PMETHUECKUE NEHUCTBUS C JCHCTBUTEIHHBIMH
YUCJIAMU.

Pa3mepsl 00BEKTOB OKPYXKAIOIIET0 MUPA, JJIUTEIBHOCTh IMPOLIECCOB B OKPYKAIOIIEM
MHUpe.

[TpubnmxEHHOE 3HAYCHHUE BEIMYUHBI, TOYHOCTh MPUOIIKeHUsl. OKpYyTieHUE YHUCEIL.
IIpuknaka v OLEeHKa pe3yIbTaTOB BBIYUCICHUN.

VYpaBHEHUs U HEPABEHCTBA.

JIuneiinoe ypaBHeHue. Pelienue ypaBHEHNM, CBOASALIMXCS K JINHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHwe ypaBHEHUM, CBOISAIIMXCA K  KBaJgpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl perieHuss ypaBHEHUH TpeTbed M 4YETBEPTOM CTENEHEU
pa3NoKEHUEM Ha MHOKUTEIIH.

Pemienne  apoOHO-palMOHANBHBIX ~ ypaBHeHUUW.  PemieHne  TEKCTOBBIX — 3ajad
anredpandeckuM METOA0M.

VYpaBHeHHe ¢ OByMs MEepeMEHHBIMU U ero rpaduk. Pemienue cucreM OBYX JHMHEHHBIX
YpaBHEHUN C JByMsI MEPEMEHHbIMH. PellleHHe CHUCTeM JBYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEIHOe, a Ipyroe - BTOPOW CTemeHu. | 'paduueckas MHTEPIIPETALHs CUCTEMBl YpaBHEHHI ¢
JBYMsI IEPEMEHHBIMHU.

Perrenue TeKCTOBBIX 337124 AJIreOpandecKuM CrIocoOoM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue cucrem JIMHEHHBIX
HEpPaBEHCTB C OJHOH nepeMeHHOM. KBagpaTHblie HepaBeHCTBAa. UMCIIOBbIE HEPABEHCTBA U UX
CBOMCTBA.

Pemenne nMHENMHBIX HEPABEHCTB C OJHOM NEpeMeHHOW. PemreHne cucteM JIHMHEMHBIX
HEpaBEHCTB C OfHOW mnepeMeHHOM. KBanmpatHble HepaBeHcTBa. ['padumyeckas MHTepHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IIEPEMEHHBIMU.

OyHKIUU

KBaaparuunas ¢ynkius, e€ rpaduk u cBoiictsa. [lapabona, KoopaAHMHATHI BEPITHHBI
napaboJIbl, OCh CHMMETPHUH TTapadoIIbl.

I'paduku Gynkmii: y = kX, y=Kkx + b, y = x2,



"

y =x3, y =V/X, Y = |x|n u cBoiicTBa.

Uucnoble mocnea0BaTeIbHOCTA U TPOTPECCHH.

[TonsiTvie YKCIOBOM MOCIIEAOBATEIBLHOCTHU. 3a/laHue MOCIIE0BATEILHOCTUH PEKYPPEHTHON
dbopmyoit u popmynoi nm-rodseHa.

ApudmeTrndeckas W TeoMeTpudeckas — mporpeccuu. DopMmynabl  [-TO  4YJICHA
apuQMeTUUECKOIl U FeOMETPUUECKON POrPECcCHil, CyMMbI IIEPBBIX MUJICHOB.

N3o0pakeHue 4ieHoB apuhMEeTUUECKON U TEOMETPUUYECKON MPOTPECCUI TOUKaMU Ha

KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN U 3KCIIOHEHIIMAIbHBIN poCT. CII0KHBIE TPOLIEHTHI.

IIVIAHUPYEMBIE IHHPEAMETHBIE PE3YJIbTATBI OCBOEHMAA
MMPUMEPHOM PABOYEM ITPOTPAMMBI KYPCA (ITO TOJAM OBYYEHUS)

OcBoenue yuyebHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOIO OOIIero oOpa3oBaHUs
JOJIKHO 00€CreunBaTh JOCTUKEHHE CIEIYIOMINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:
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UYucna v BBIYUCICHUS.

BrImonHATh, coderas yCTHbIE W NMHChMEHHBIE MPHEMBI, apu(pMETHYECKHE IEHCTBUS C
palroHaIFHBIMU YHCIIAMHU.

HaxoauTh 3Ha4eHHS UYMCIOBBIX BBIPAKEHUN, MPUMEHSATHh Pa3HOOOpa3HbIE CIIOCOOBI U
npuéMbl  BBIYUCIIEHUS 3HAUYEHUH JPOOHBIX BBIPAKEHHM, CoJepKaluX OOBIKHOBEHHBIE WU
JECSITUYHbIE TPOOH.

[lepexonuTh OT 0HOM (QOPMBI 3alKCU YHUCEN K APYroil (Ipeodpa3oBhIBAaTh AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHMYHYIO, B YacCTHOCTH B OECKOHEYHYIO
JIECATHYHYIO IPOOB).

CpaBHHBATH M YIIOPSIOYNBATH PAIIMOHATLHBIE YUCIIA.

OKpyrisiTh yucIna.

BBINONHATE NPUKUAKY U OLIEHKY pe3yibTaTa BBIYMCIECHUH, OLIEHKY 3HaYeHUH YHMCIOBBIX
BbIpa)K€HUI. BBIMONHATE NEHCTBHS CO CTEMEHAMU C HATYPaJIbHBIMH ITOKA3aTENIMHU.

[TpuMeHsATh TPHU3HAKH ACTUMOCTH, Pa3JIOKEHHEe Ha MHOXHUTEIH HATYpaJbHBIX YHCEIL.

Pemate npakTHKO-OpMEHTHPOBAHHBIE 33]aul, CBA3aHHbIE C OTHOLICHHEM BEJIUYMH,
IPONOPLHUOHATBHOCTBIO BEJIMYMH, IPOLEHTAMHU, HHTEPIIPETUPOBATh PE3YNIbTAThl PEIICHHS 3a/1a4
¢ Y4ETOM OrpaHHUYEHUI, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.

AnrebpanuecKue BhIpaXKEeHHUS.

Hcnonp3oBaTh anreOpandeckyld TEPMUHOJOTHUIO W CHUMBOJIMKY, NPUMEHATh €€ B

npolecce OCBOSHHsI yueOHOTO MaTepuara.



HaxonuTs 3HaueHHst OYKBEHHBIX BBIPAKCHHUI MPH 3aIaHHBIX 3HAYCHUSAX MTEPEMEHHBIX.

BrimonHATh mpeobpa3zoBaHus 1EIOT0 BEIPAKEHHUSI B MHOTOUJICH NMPUBEIEHUEM MOT00HBIX
CJIaraeMblIX, paCKpPbITHEM CKOOOK.

BBINONHATP yMHOXEHHME OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha MHOTOYIIEH,
IPUMEHATH (HOPMYJIbl KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBISATh Pa3iloKEHUE MHOTOWIEHOB HAa MHOYKUTENIM C IOMOILBIO BBIHECEHHS 32
CKOOKM 0OILIer0 MHOXKHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpam&HHOTrO
YMHOXEHHUS.

[TpumensaTs npeoOpa3oBaHUs MHOTOWIEHOB Ul PpEIIEHUS pa3IMyHbIX 3a7ad U3
MaTE€MaTUKH, CMEKHBIX IIPEIMETOB, U3 PEaJIbHON IPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATypaJbHBIMU NOKA3aTEISIMU JIJIs1 IPeoOpa3oBaHuUs
BBIPKEHHUM.

YpaBHEHHUsI U HEPABEHCTBA.

PemaTe nuHelHbIE ypaBHEHUSI C OAHOM MEPEMEHHOW, MPUMEHSS NpaBUjia NEepexona OT
UCXOJHOIO YypaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsThb, SBISIETCS JM YUCIO KOPHEM
YPaBHEHHS.

[TpumensTh rpaduyeckre METO bl IPY PEHICHUU TUNHEHHBIX YPAaBHEHUH U MX CHCTEM.

[ToxOuparps mpuMepsl Map YHCEN, SBISIONIMXCS PEHICHUEM JIMHEHHOTO YpaBHEHHUS C
JBYMsI IEPEMEHHBIMU.

CrpouTh B KOOpPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOro YypaBHEHUS C JBYMs
MEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, IPUBOJUTH IPUMEPHI PEIICHUS YPAaBHEHHUS.

Pemate cucTeMbl ABYX JIMHEHWHBIX YPaBHEHUN C IBYMs IEPEMEHHBIMH, B TOM YHUCIE
rpau4ecKy.

CocTaBnsiTh U pemarh JIMHEHHOE ypaBHEHUE WIM CUCTEMY JIMHEWHBIX YpaBHEHHH IO
YCIIOBHIO 3a/1aud, WHTEPIPETHUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJaud ITOJTYYEHHBIN
pe3yJnbTar.

OyHKIUN.

N3o00paxarb Ha KOOPAMHATHOM TPSAMON TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJMHATAaM, JIy4Hd, OTPE3KH, MHTEPBAIbI, 3alMCBIBATh YHCIOBBIE NIPOMEKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOM IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpAMHATaM, CTPOMTH
rpaduxu nuHeRHbIX GyHKIUH. CTpouTth rpadux GyHkunuu;; = [X|.

OnuceiBaTh € MOMOIIBI0 (DYHKIMHA H3BECTHBbIE 3aBUCHMOCTH MEXKIY BEJIWYHMHAMMU:
CKOpPOCTb, BpEMs, pacCTOSHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTb, BpPEM,

00BEM PabOTHI.



HaxoauTs 3HaueHue GyHKIMU 1O 3HAUEHUIO €€ apryMeHTa.
[Tonumatsp rpadudeckuii cnoco0d NMpeACTaBiIeHUs U aHalu3a WH(GOpMAalUU, U3BJIEKAaTh U

MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPUKOB PEATbHBIX MPOLIECCOB U 3aBUCHMOCTEH.
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Yucna v BBIYUCICHUS.

Hcnonb30BaTh HadallbHbIEC IIPEICTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHUCEN UL
CpaBHEHHs, OKpYIJICHUS M BBIYUCICHHH, M300pa)xkaTh JCHCTBUTEIbHBIC YHCIAa TOYKAMHU Ha
KOOPJMHATHOU MPSAMOIA.

[TpumeHsaTh NOHATHE apU(PMETHUECKOro KBAaJPAaTHOIO KOPHS, HAXOAWUTh KBaJpaTHBIE
KOPHH, HCIIONIB3YS MTPH HEOOXOAUMOCTH KAIBKYIISATOP, BHIIOIHITH TPE0OpPa30BaHuUs BBIPAKEHHIA,
coJlepKalluX KBaJpaTHbIE KOPHU, UCIIOJb3Yysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucu OOJBIIMX M MaJbIX YUCENl C MOMOILBIO JIECSITUYHBIX OpoOel u
creneneit yncna 10.

Anrebpanyeckue BbIpaKeHHUs.

[TpuMeHATh MOHATHE CTENEHU C LENbIM I10Ka3aTelieM, BBIIOJIHATH IpeoOpa3oBaHus
BBIPAKEHUM, COAEP/KALUX CTEIIEHH C LIEJIBIM II0KA3aTEIIEM.

BEBIMONHATE TOXIIECTBEHHBIE NPeoOpa3oBaHUs PAIlMOHAIBHBIX BBIPAKCHUH HAa OCHOBE
IpaBuiI JeMCTBUIM HAJl MHOTOWIEHAMH U alnreOpanyeckKuMu ApoOsMu.

PackianpiBaTh KBaspaTHbIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh mnpeoOpa3oBaHUs BBIPAKEHUN 7 pEHIeHMs] pa3iMuHbIX 3a]ad U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATIbHOM MPAKTUKU.

VYpaBHEHHUsI U HEPABEHCTBA.

Pemats nuHeliHble, KBaApaTHbIE YPABHEHUSI U palliOHAJIbHbIE YPaBHEHUS, CBOJSIIMECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMS IEPEMEHHBIMHU.

IIpoBONTH pOCTENIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHUCIE C
OpUMEHEHHEM TIpapHUuecKuX IMpeJCTaBleHU (ycTaHaBIMBaTh, MMEET JIM YypaBHEHHE WIIH
CUCTEMA YPaBHEHMH PEIICHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuTh OT ciioBeCHOW (POPMYIMPOBKHM 33dauu K €€ anreOpanyeckod MOJETH C
IIOMOIBIO  COCTaBJICHUs YPAaBHEHUS WM CHUCTEMBbl YpaBHEHUM, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥l MOJYyYEHHBIN pe3ysbTar.

[TpyuMeHsTH CBONCTBA YHCIOBBIX HEPABEHCTB AJIs1 CPABHEHMSI, OLIEHKH, PEIIaTh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEPEeMEHHOM W HX CHUCTEMbI, JaBaThb IpadUUECKyr HIUIIOCTPAIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CHCTEMbI HEPAaBEHCTB.

OyHKIUN.



[lonumaTh ¥ UCHONB30BaTh (DYHKIMOHAIBHBIE TMOHATHA M S3bIK  (TEPMHHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENCIATh 3HaueHHEe (YHKIMH 10 3HAYEHUIO apryMEHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 € rpaduky.

Crpouts rpaduku 31eMeHTapHbIX QYHKIUI BUIA: y=kx, y=kx+b, y=x2 y=x3,

y =V, Yy = |x|; omuchIBaTh CBOWCTBAa YHCIIOBOW (DYHKIMH 1O €€ rpaduky.

9 Kknacc

Yucna v BBIYMCIICHUS

CpaBHUBaTh U YHIOPSAJO0YMBATh PALlOHAJIbHBIE U UPPALIMOHAIBHBIE YUCIIA.

BeinonsaTe apudmernyeckue AeUCTBUS ¢ pallMOHATIBHBIMU YUCIAMHU, COYETasl YCTHBIC U
IIMCbMEHHBIEC IPUEMBI, BBIIIOJIHATH BBIUMCIICHUS ¢ UPPALlMOHAIbHBIMU YHCIIAMH.

HaxonuTh 3HaueHust cTeneHel ¢ HesIbIMU MoKa3aTeNsIMU U KOPHEH; BBIYUCIIATh 3HAUCHUS
YHCIJIOBBIX BBIPA)KEHU.

OKpyrisTh JEMCTBUTEIBHBIEC YNCIIA, BBIIIOJIHATD IPUKUIKY PE3yJbTaTa BEIYUCICHUH,
OLICHKY YHCJIOBBIX BBIPaKEHUH.

VYpaBHEHMsI U HEPABEHCTBA

Pemats nMHeliHBIE M KBaJpaTHbIE YpPAaBHEHUS, YpPAaBHEHUS, CBOJAILIMECS K HUM,
npocTeinye ApoOHOpalMOHAIbHbBIE YPABHEHHUS.

Pemarp cucremMpl IByX JUHEMHBIX YPaBHEHHH C JBYMsI IIEPEMEHHBIMU U CUCTEMBI JABYX
YpaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SBIISAETCS JIMHEUHBIM.

Pemats TexkcTOBBIE 3amauM anreOpanyecKUM CIIOCOOOM C TOMOIIBIO COCTaBJICHHUS
YPaBHEHHUS UJIM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

[TpoBoauTH MpOCTENUIINE UCCIENOBAHNS YPABHEHUIN U CUCTEM YPaBHEHUH, B TOM UYHUCIIE C
NPUMEHEHHEM TIpaUuecKux MperCcTaBlIeHU (yCTaHABIMBATh, HWMEET JIM YypaBHEHUE WIIHU
CUCTEMAa YPaBHEHMH pelIeHusl, €ClIi UMEET, TO CKOJIbKO, U Ip.).

Pemats nuHeliHblE HEpaBEHCTBAa, KBaJApaTHbIE HEPABEHCTBA; H300pa)kaTh pELICHUE
HEPaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIUCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cucTeMBbl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIKYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; M300pa)kaTh pPEIIEHHUE CHUCTEMbl HEPABEHCTB Ha YMCIOBOW MPSAMOIA,
3aMKChIBaTh PEIICHHUE C TIOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a/ady.

OyHKIUU

PacrioznaBath QyHKIIUM U3YyYEHHBIX BHJIOB.

Iloka3pIiBaTh CXeMaTHUYECKH PACIIOJIOKCHHUEC Ha KOOleHH&THOfI IJIOCKOCTH Fpa(pI/II(OB

dynkmmit Buma: y = kx, y=kx +b, y=x2, y=x3, y=VX, Yy = |x| B3aBucumoctu ot



3HaYeHU! K03()(PUIIMEHTOB; OIUCHIBATh CBOMCTBA (PYHKITUIA.

Crpouth 1 M300paxkaTth CXeMaTU4YeCKH I'padUKu KBAJAPATUYHBIX (PYHKIUI, ONMHUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIHH 1O UX rpadukam.

PacriosnaBath  KBajpatWyHyr0o GQYHKOHIO 1O (opmyrne, NPUBOIUTH IPHUMEPEI
KBaJIpaTUYHBIX (QYHKIMHI U3 peanbHON KU3HH, PU3HKH, TEOMETPHH.

YucioBble OCIIEA0BATEIBHOCTH U IIPOTPECCHH.

Pacnio3naBate apu(pMeTHUECKYIO ¥ TEOMETPHUECKYIO IPOTPECCUH MIPU Pa3HBIX CHoco0ax
3aJjaHus.

BBIMOTHATE BBIYHCIIEHHS C HCIIOIB30BaHUEM (OPMYI NTo WieHa apupMETHIECKON U
reOMETPUYECKON MPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh WIEHBI MOCIEI0BATEIFHOCTH TOUYKAMH Ha KOOPIUHATHON TUIOCKOCTH.

Pemarp 3aaun, CBSI3aHHBIE C YMCIOBBIMHU ITOCJIEOBATEIBHOCTSAMHE, B TOM YHCIIE 3a/1a4U

U3 pealbHOM JKU3HHU (C UCIIOJIb30BAHUEM KATBKYISATOPA, IU(POBBIX TEXHOJIOTHH).

PABOYASI TIPOTPAMMA VYYEBHOI'O KYPCA «T'EOMETPUS». 7-9
KJIACCBI

HEJIN U3YYEHUA YYEBHOI'O KYPCA

«MaremaTuKy yKe 3aTeM Y4YUTb HaJ0, YTO OHAa YM B IOPANOK NPHUBOIUTY», — IIHCAI
BEJIMKUM pycCKHi ydueHbld Muxann BacunseBnu JIoMoHOCOB. 11 B 3TOM COCTOHUT OJHA U3 JBYX
nene oO0y4yeHHs TeOMeTpUM KakK COCTaBHOM 4YacTW MaTeMaTUKU B WIKOJIe. ODTOH LEeH
COOTBETCTBYET JlOKa3zareibHas JIMHMS NpenoaaBaHus reomerpuu. Cremys INpeacTaBlIeHHOU
paboueil mporpamMMe, HaunMHas ¢ CEABMOTO Kjlacca Ha ypoKax reOMEeTpUH OO0yJarolunics yUuTCs
IIPOBOJIUTH JTOKA3aTENIbHBIE PACCYKJECHUS, CTPOUTh JIOTUYECKHE YMO3AKIIFOUEHMS, JOKa3bIBaTh
VCTUHHBIE YTBEPKIECHHUS U CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKIECHUS «OT
OPOTHBHOTO», OTJIMYAaTh CBOWCTBA OT MPU3HAKOB, (POPMYIHMPOBaTH OOpATHBIE YTBEPIKICHHS.
VY4eHuK, OBIAJEBIINN HCKYCCTBOM pacCyXaaTb, OyaeT NPUMEHSATh €ro U B OKPYXKarolIei
XKU3HHU. M B 3TOM COCTOMT BaKHOE BOCIIMTATENIBHOE 3HAYEHUE U3YUYECHHS] T€OMETPHH, MTPUCYIEE
MMEHHO OT€YE€CTBEHHOW MaTeMaTHYECKOU MIKOJIE.

BTopoii 1ie1p10 U3ydeHus TEOMETPUU SIBIISETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IIPU
pELICHUMH KaK MaTeMaTU4YeCKHMX, TaK M IPaKTUYECKUX 3a]ad, BCTPEYAIOLUXCS B PEAIbHON
KU3HU. OKOHUMBIIMN KypC I'€OMETPHUM IIKOJIbHUK JOJKEH OBbITh B COCTOSIHUM OIPENEIHUThH
reOMEeTPUUECKYI0 (DUTypy, ONMMCATh CIOBAMU JAHHBIA 4YepTEX WM PUCYHOK, HaWTH IUIONIA]b

3CMCJIBHOI'O Y44CTKa, paCCYHUTATh HCO6XOI[I/IMYIO JJIMHY OINTOBOJIOKOHHOT'O KaOes HIIH



TpeOyemble pa3Mepsl Tapaxka JJisi aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTEIbHAS
JUHUSA B U3YYEHUU TEOMETpUU B mIKose. JlaHHasg mpakThyeckasl JIMHUS SBISIETCS. HE MEHee

BAKHOM, YEM MEPBAs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY IIaHy B 7—9 kjaccax u3ydaercs y4eOHbIM Kypc «I'eoMmerpusi»,
KOTOPBII BKJIIOYAET CIEAYIOLINE OCHOBHBIE pa3jienbl coaepkanus: «['eomerpuueckue GpUrypsl u
HUX CBOHCTBa,

«3MepeHrne TeOMeTPHYECKHX BEIMYMH», a Takke «/lekapToBbl KOOpAMHATHI Ha
IUIOCKOCTHY, «BekTopb», «/IBrmxenus muockoctn» u «IIpeodbpazoBanus mogo0us».

VY4eOHblil maH npeaycMaTpUBaeT U3yd4eHHUE TeOMETpUU Ha 0a30BOM YPOBHE, UCXOMS U3
He MeHee 68 y4eOHBIX YacoB B y4e€OHOM TOJly, BCETO 3a TpH rojaa oOydeHuss — He MeHee 204

qacCoB.

COJAEPKAHUE YYEBHOI'O KYPCA (IO 'OJAM OBYYEHMUA)

7 Knacc

Havanbuble nonstust reomerpuu. Touka, mnpsiMasi, OTpe3OK, Jiyd. Yroin. Buasl yrios.
BeptukaneHple ©  cMexHble yrabl. buccekrpuca yrima. JlomaHas, MHOIOYTOJbHHK.
[TapamienpHOCTb U NEPNEHAUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOHCTBa oceBOoM cummerpuu. Ilpumepsr
CUMMETPUHU B OKPYKAIOIIEM MUDE.

OcHOBHBIE TIOCTPOCHMSI C INOMOLIBIO LHPKYJId M JUHEWKH. TpeyronbHuk. Beicora,
MennaHa, OMCcCeKTpHca, X CBOMCTBA.

PaBHOOe1peHHBII U paBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO TpeyroabHUKA.

CpolicTBa U TpHU3HAKM pPAaBHOOENPEHHOro TpeyroibHUKa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NpU3HAKU NapalienbHbIX NpsAMbIX. CymMMa yIJIoB TpeyroibHUKa. BHemnHue
YTJIbI TPEYTOJIbHUKA.

[TpstmoyronbHbIN TpeyroabHUK. CBOMCTBO MeQuaHbl NMPSMOYIOJIBHOIO TPEYTOJIbHHKA,
NpoBeAEHHOW K rumnoreHyse. llpu3Hakum paBeHCTBa IPSAMOYIOJBHBIX TPEYTrOJBHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK € YTI0M B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH,
TeopeMa o OoJbIIeM yrie U OoJblIel CTOpOHe TpeyroiabHUKa. [leprnenauKynsp 1 HaKJIOHHAs.

I'eomerprueckoe MecTo Todek. buccekTpuca yrina M CEepeMHHBIA NEPHEHAUKYIAP K



OTpE3KY KaK FeOMETPUUECKHE MECTa TOYEK.
OKpyXHOCTb W KpYI, XOpAa M JuaMeTp, HUX CBOMCTBAa. B3auMHOe pacnonoxeHue
OKpYXHOCTH M npsiMoil. KacatenbHas u cexymas K oKpyxHOCTU. OKpYXHOCTb, BIIUCaHHas B

YroJ1. BrmcanHas u onmcanHas OKPYXHOCTH TPCYIr'OJIbHUKA.

8 knacc

UYersipéxyronbauku. [lapamienorpaMM, ero mpu3Hakd M CBOMCTBA. YacTHble ciiydau
napajuiejorpaMmoB (IpsSIMOYTOJIbHUK, poMO, KBaapar), UX MpPU3HAKU U CcBoMcTBa. Tparenus,
paBHOOOKas Tpanenus, e€ cBoicTBa U pu3Haku. [IpsmoyrosnbHas Tpaneuus.

Meton ynsoenuss Menuansl. llentpanbHast cumMerpus. Teopema daneca u teopema o
IPONOPLUOHAIIBHBIX OTpE3Kax.

CpenHue TMHAY TPEYTOJIbHYMKA U Tpaneuuu. LIeHTp Macc TpeyrosibHUKa.

[Tono6ue TpeyronbHUKOB, KO3 duimeHT noaodus. [IpusHaku mogo0ust TpEeyroabHUKOB.
[TpuMeHeHne MoA00MsI IPU PEIICHUH NTPAKTUYECKUX 3ajay.

CaolicTBa miomaaei reomerpudeckux ¢uryp. @opmynsl Uit iomaaM TpeyrojibHUKA,
napaenorpaMma, pom6a u Tpanenuu. OTHOIIEHHE IUIOIAAeH NOJOOHBIX (GUTYD.

Beruuciienue miomanei TpeyroJlbHUKOB U MHOIOYT'OJIbHUKOB Ha KJleT4aToi Oymare.

Teopema IIudaropa. [Ipumenenne teopemsl [lnudaropa npu permeHUUIPAKTUIECKUX
3a1ad.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO yIila IpPSMOYTOJIBHOTO TpeyrosbHHKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckre GyHkiuu yrios B 30°, 45° u 60°.

BrnucanHble M EHTpaJIbHBIEC YIUIBI, YIOJI MEXAY KAacaTeIbHOW M XOPIOH. YTINIBI MEXIY
XOopJaMM M CEeKyIUIMMH. BnucaHHble M ONUCaHHBIE YETBIPEXYTOJIbHUKU. B3anMHoe
pacrnioioxxeHue JByX OkpyxkHoctei. Kacanue oxpyxknHoctedt. OOmme KacaTeiabHbIE K IBYM

OKPY’KHOCTSIM.

9 Kknacc

Cunyc, xocunyc, Tanrerc yrioB oT 0 mo 180°. OcHOBHOE TPHUTOHOMETPHUECKOE
TOXk1eCTBO. POPMYIIBI TPUBEACHUS.

Pemenne TtpeyronpHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. PermieHue
NPaKTUYECKHX 3a/1a4 C UCIIOJIb30BAaHHEM TEOPEMbI KOCHHYCOB U TE€OPEMbI CHHYCOB.

[IpeobpaszoBanue noaobus. [logodre COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 IpoOU3BEIEHUN OTPE3IKOB XOP/I, TEOPEMBI O IPOU3BEIECHNUN OTPE3KOB CEKYILUX,
TeopeMa O KBaJipaTe KacaTeabHOM.

BCKTOp, JJIMHa (MOIIy.]'IL) BCKTOpPA, COHAIIPABJICHHLIC BCKTOPLI, HIPOTUBOIIOJJIOKHO



HaIpPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMy Haj
BEKTOpaMH. Pa3nokeHue BeKTOpa 10 IByM HEKOJUIMHEApHBIM BeKTOopaM. KoopanHaTel BekTopa.
CkansipHO€E ITPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE JUIsl HAXOKIACHUS JUIVH U YTJIOB.

JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTU. YpPaBHEHUS NPSIMOM M OKPYKHOCTH B
KOOpJMHATAaX, [IEPECCUECHUE OKPYKHOCTEH U NPAMBIX. MEeTO KOOPANHAT U €ro IPUMEHEHHE.

IIpaBunpHBIE MHOIOYIOJIBHUKH. [[Ha OKpyKHOCTHU. ['panycHas u paguanHas mepa
yIJla, BBIYMCICHHUE JUIMH 1yT OKpyKHOCTel. [lnomans kpyra, cekropa, CErMeHTa.

JIBI>KEHUST  IUIOCKOCTM M BHYTPEHHHE CcUMMeTpuu  ¢uryp  (3JIeMeHTapHble

npeacrasienus). [lapamnensuerii neperoc. [ToBopor.

IINTAHUPYEMBIE IHPEAMETHBIE PE3YJIbTATBI OCBOEHMSA
MPUMEPHOM PABOYEN NPOT'PAMMBI KYPCA (IIO TOJAM OBYUEHUS)

OcBocnne ydeOHOro Kypca «l'eoMeTpus» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS
JOJI’KHO 00ECIeUrBaTh JOCTUKEHHE CIEIYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

1 Knacc

Pacno3naBaTh u3yueHHBIE TeOMeTpUYECKHUE (UTYPBI, ONPENeIsITh HX B3aUMHOE
pacroyio)keHue, M300paxarb TeOMETpUYEeCKHe (UTYpHI, BBINOJIHATH YEPTEKU MO YCIOBHUIO
3amaun. M3MepsTh JNMHEHHBIE W YIIIOBBIC BENUYMHBL. PemaTh 3amaud Ha BBIYUCICHHE JJTHH
OTPE3KOB U BEIMYHUH YIJIOB.

[TpoBoauTh TpyOyIO OLIEHKY JMHEHHBIX M YIJIOBBIX BETUYHMH MPEIMETOB B pPEaTbHOM
KHU3HH, pa3MEpOB MPHUPOIHBIX OOBEKTOB. Pa3znmyarh pa3Mepbl 3TUX OOBEKTOB MO TOPSIKY
BCJIMYMHEI.

CTpouth 4epTeKH K T€OMETPHUUECKHUM 3a/1adaM.

[Tonb30BaThcs TMpPU3HAKAMHU PABEHCTBA TPEYrOJHHUKOB, HCIOIb30BaTh NpPHU3HAKU U
CBOWCTBAa PAaBHOOCAPEHHBIX TPEYrONBHUKOB IPH pEIIeHUH 3amad. [IpoBOAWTH JOTHYECKHE
pacCcyXIeHHs C HCIOJNb30BAaHHEM TE€OMETPHUECKHMX TeopeM. Ilomb30BaThCsl TMpH3HAKAMU
paBEHCTBA MPSMOYTOJIbHBIX TPEYTrOJILHUKOB, CBOMCTBOM MEAHMAHBI, MPOBEAEHHON K TUIIOTEHY3€
MPSIMOYTOJILHOTO TPEYTOJIbHHUKA, B PEIIEHUU T€OMETPUIECKUX 3a/1ad.

OnpenensTh MapaiebHOCTh MPSMBIX C TMOMOIIBIO YITIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cekymas. OnpenensaTh NapaieIbHOCTh MPSIMBIX C TIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOW IIPSIMOM 10 TOYEK JIPYTrOil MPSIMOM.

Pemrats 3amaun Ha KiIeT4aToOi Oymare.

[IpoBOAWTh BBIUMCICHHUS W HAXOIUTh YHUCIOBbIE M OYKBEHHBIC 3HAUYECHUS YIJIOB B

TCOMCTPHUYCCKUX 3a/ladyaX C HUCIIOJIb30BAHUCM CYMMBI YIJIOB TPCYI'OJIbHUKOB U



MHOT'OYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX NpPU MEPECCUCHHM IBYX MapauleIbHBIX
IpsIMBIX ceKyllel. PelmaTs npakTuyeckue 3a1auu Ha HaXOKIEHHUE YIJIOB.

Bnaners moHsATHEM TeOMETPUYECKOIO MECTa TOUYEK. YMETh ONPEACISTh OHCCEKTPUCY
yria A CepeIMHHBIN NEePIEHAUKYISIP K OTPE3Ky KaK FT€OMETPUYECKHE MECTa TOYEK.

@opMyIUpOBaTh ONPEIEICHNS OKPYKHOCTH M Kpyra, XOpAbl U JUAMETPa OKPYKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOMCTBA IIPU PELIECHUH 3a/1a4.

Brnaners moHsATHEM ONMCAHHON OKOJIO TPEYTOJIbHMKA OKPYKHOCTH, YMETh HaXOAMThH €€
neHtp. [lomp3oBarbest pakTamMu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYTOJIbHHUKA NEPECeKArOTCs B
OJIHOM TOYKE, U O TOM, YTO CEpPEAUHHbIE MEPIEHIUKYJIAPbl K CTOPOHAM TpEYrojibHUKa
IIEPECEKAIOTCS B OJHON TOUKE.

Bnanerp noHATHEM KacaTeNbHOM K OKPY)KHOCTH, IIOJIB30BAThCA TEOPEMOM O
NEPIEHIUKYJIPHOCTH KacaTeJbHON U pajuyca, IPOBEAEHHOTO K TOUKE KacaHUs.

[Tonb30BaTbcs NPOCTEMIIMMU TEOMETPUUYECKMMH HEpPaBEHCTBAMM, IOHMMATh UX
IIPAKTUYECKUHA CMBICIL.

HpOBOI{I/ITI) OCHOBHBIC TCOMCTPHUYCCKHUEC ITOCTPOCHUA C ITIOMOIIBIO HUPKYJIA U JINHCHKH.

8 Knacc

Pacnio3snaBath OCHOBHBIC BUIBI YETHIPEXYTOJBHUKOB, MX JJIEMEHTHI, MOJIb30BATHCS UX
CBOMCTBAMH NP PEIICHUH T€OMETPUUECKUX 3a7ad.

[IpuMeHsTh CBOWCTBA TOYKM IE€peceueHUs MEAMaH TpeyrojbHuKa (IleHTpa Macc) B
pelIeHnu 3a1a4.

Bnanets moHsiTHEM CpeHEN JTMHUU TPEYTOJIbHUKA U TPATCINH, TPUMEHSATh UX CBOMCTBA
IIpH pPEIICEHHH reoMerpudeckux 3anad. llomp3oBatecss Teopemon dameca M TeopemMou o
MPONOPIUOHAIBHBIX OTPE3KaX, IPUMEHATh UX AJI PEIICHUS TPAKTUYECKUX 3a]1a4.

[TpuMeHsTh TpU3HAKU TOJ00US TPEYroJbHUKOB B PEIICHUU TE€OMETPHUUECKUX 3aJad.
[Tonp3oBatbest Teopemoit Iludaropa ans permieHuss TEOMETPUUYECKUX W MPAKTUYECKHUX 3ajiad.
CtpouTh MaTeMaTHYECKYI0 MOJIeThb B MPAKTHMUYECKUX 3aJadyax, CaMOCTOSITEIIBHO IPOBOJMTH
4epTEXK U HAXOUTh COOTBETCTBYIOIINE IJTUHBI.

Bnaners moHATHSIMH CHUHYCAa, KOCMHYyCa M TaHT€HCa OCTPOro yria MNpsSMOYTOJIbHOTO
TpeyroibHUKa. [101630BaTHCS STUMHU TOHATHSMH IS PEIICHUS MPAKTUYECKUX 3a/1a4.

Beruucnsate  (pa3nuyHBIME - CIIOCOOAMM)  TUIOMIAAL  TPEYrOJIbHUKA ¥ TIIOMIAId
MHOTOYTOJBHBIX  (GUTyp (MONB3yACh, T/A€ HEOOXOIWMO, KalbKylasTopoMm). llpumeHsaTh
MOJIyYeHHbIE YMEHHUS B MPAKTUYECKUX 3a]adax.

Brnanets MOHATHSMHM BNHCAaHHOTO W IIEHTPAJIBHOTO YIJla, WCIOJIB30BATh TEOPEMBI O

BIIMCAHHBIX YIJIaX, yrjiaxX MCKAY XOopAaMu (CCKyIJ_[I/IMI/I) H yrijie MCxay KacaTeJIbHOM U XOpI[OP'I



IIPU PELIEHUN T€OMETPUYECKUX 3a/1a4.

Biagers nmoHATHEM ONMCAHHOIO YETBHIPEXYTOJIBHUKA, IIPUMEHATH CBOMCTBA ONMMCAHHOIO
YEeTBIPEXYTOJILHUKA IIPU PELICHUU 3a]1a4.

[TpyuMeHATH NOJIydYEeHHBbIE 3HAHUS Ha NPAKTUKE -CTPOUTh MAaTEMaTHUYECKHE MOJIEIH VIS
3ajjay peaJbHOM XKU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS C IPUMEHEHHEM 110100Us

Y TPUTOHOMETPUHU (T10JIB3YSICh, I/1€ HEOOX0IMMO, KaJIbKYJIATOPOM).

9 knacc

3HaTh TPUTOHOMETPUYECKHE (YHKIMHU OCTPBIX YIJIOB, HAXOAUTh C MX IOMOILBIO
pa3iIMYHBIC JJIEMEHTHI IMPSIMOYTOJBHOIO TPEYrojbHUKA ( «pElIeHHEe MPSMOYTOJIBHBIX
TPEYroJbHUKOB»). HaxoauTh (C MOMOIIBIO KANBKYISATOPA) UTMHBI M YTJIBI JJIi HETAOIMYHBIX
3HAYEHUMN.

[Tons3oBatbess  (opMynamMM  NPHUBEIEHUS UM OCHOBHBIM  TPUTOHOMETPUYECKUM
TOKIECTBOM JUIs1 HAXOKICHUS COOTHOLIEHUN MEXIY TPUTOHOMETPUYECKUMH BEIIMUNHAMH.

Hcronb30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB U1l HAXOXKICHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYrojbHUKa ( «pELIeHUE TPEyroJbHUKOB»), IPUMEHATh MX HPU PELICHUH I'€OMETPHUUECKUX
3a1ad.

Bnagers moHATHMSMHM TpeoOpa3oBaHUS MOJOOMS, COOTBETCTBEHHBIX  3JIEMEHTOB
nono0HbIx uryp. Ilomb3oBarbes cBoWcTBaMM 1MOJOOMS MPOU3BOJIBHBIX (QUIYpP, YMETb
BBIYUCIIATh JJUHBI U HaXOJIUTh YIJIbl y MOAOOHBIX (uryp. IIpuMeHsATs cBoiicTBa moao0us B
MPAKTUYECKHX 3a7adax. Y MeTh IPUBOAUTH IPUMEPHI OJOOHBIX (GUTYP B OKPY’KAIOLIEM MHpE.

ITonb30BaTbCs TEOpEMaMH O MPOU3BEICHUH OTPE3KOB XOPJ, O NMPOU3BEACHUHN OTPE3KOB
CEKYLIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMH, MOHMMAaTh MX TEOMETPUYECKMM M (U3NYECKUIl CMBICIH,
IPUMEHSTh UX B PEHICHUH T€OMETpUYECKUX U (u3mueckux 3anad. [IpuMeHsATH ckaiisgpHOE
IIPOU3BEICHNE BEKTOPOB JJI1 HAXO0KICHHUS ITIUH U YTJIOB.

ITonb30oBaTbcsd METOLOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €r0 B PELICHUHU
F€OMETPUUYECKHUX U NMPAKTHYECKUX 3a7ad.

BraneTe MOHATHAMM NPABUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI AYT'H
OKPY’KHOCTH M PaJUaHHOM MeEpbl YIVIa, YMETh BBIUHUCIATH IUIOMIAAb KpPyra M €ro 4YacTew.
IIpuMeHATH NOy4YEeHHBbIE YMEHHS B IIPAKTUYECKUX 3aa4ax.

Haxoaute ocu (MM LEHTPBI) CUMMETpUU (GUTYp, MPUMEHATH ABMKEHHS IUIOCKOCTH B
MPOCTEUIINX CITydasiX.

IIpuMeHATh MONy4YEHHbIE 3HAHUS HA IPAKTHUKE, CTPOUTh MAaTEMaTUYECKHE MOJAEIN JUIs

3aaad peaHLHOﬁ JKU3HU U IPOBOAUTH COOTBETCTBYIOIIINEC BBIYUCIICHUS C IPUMCHCHHUEM HOJIOGI/ISI



Y TPUTOHOMETPHYECKUX (PYHKIHI ( OTB3YsCh, IIe HEOOX0ANMO, KaJbKYJISITOPOM).
PABOYAA ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOSITHOCTb U CTATUCTHUKA». 7—9 KJIACCbI

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

B coBpemeHHOM 1M(POBOM MHUpPE BEpPOATHOCTh W CTATUCTHKA TNPUOOPETAIOT BCE
OOJIBIIYI0 3HAUMMOCTb, KaK C TOYKHM 3PEHHUS MPAKTUYECKUX NPUIIOKEHUH, TaK U UX pOJIU B
0o0pa30BaHUM, HEOOXOIUMOM KaXJOMy 4YeloBeKy. Bospacraer wumcino mnpodeccuil, mpu
OBJIQICHUU KOTOpPBIMU TpedyeTcs xopoulas 0a30Bas MOArOTOBKA B 00JAaCTH BEPOSITHOCTU U
CTaTUCTHKH, Takas MOATOTOBKAa BakKHA /IS MPOJNOJDKEHHS OOpa30BaHUS M Ui YCIICIIHOM
pohecCuOHABHON Kapbephl.

Kaxaplii 4enoBeK IOCTOSHHO IPUHUMAET DPEIIEHUS HAa OCHOBE HMEIOIIUXCS y HEro
JMaHHBIX. A JUii 00OCHOBAaHHOTO TPHHATHS PEIICHHUS B YCIOBUSAX HEIOCTaTKa WM H30BITKA
uHpOpMAaUKM HEOOXOAMMO B TOM YHCIIE XOpOHmIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBILLIJICHUE.

VIMeHHO MO3TOMY OCTpPO BCTajla HEOOXOIUMOCTh c(opMUpOBaTh Yy OOy4aromuxcs
(YHKIIMOHAJIbHYIO TIPAaMOTHOCTb, BKIIIOYAIOLIYI0 B ce0d B KauecTBE HEOThEMJIEMOM
COCTaBJSIOLIEH yMEHHME BOCHOPUHHMMATh M KPUTUYECKH aHAIM3UPOBaTh HHQOpMAIHIO,
NpPEJCTAaBICHHYI0 B pa3IM4yHbIX (OpMax, IOHUMATh BEPOSATHOCTHBIA XapakTep MHOIMX
pEAIbHBIX MPOLIECCOB M 3aBHUCUMOCTEM, MPOU3BOAMTH IPOCTEHMIINE BEPOSTHOCTHBIE PAaCUETHI.
3HAKOMCTBO C OCHOBHBIMH MpHHIMIIAMU cOOpa, aHalIW3a M NPEICTaBICHMS JAaHHBIX W3
pa3nuuHbIX cdep KU3HUA OOIIECTBA U TOCYIapCTBA MPHOOIIAET 00YJIArOIINXCS K OOIIECTBEHHBIM
uHTEepecaM. M3ydueHne OCHOB KOMOMHATOPHMKM DPa3BHBAET HABBIKM OpraHU3alMu mepedopa u
oJCcY€Ta Yucila BapMaHTOB, B TOM YHUCJIE, B MPHUKIAJHBIX 3aJa4ax. 3HAKOMCTBO C OCHOBAaMHU
Teopun rpadoB co3znaér maremaruyeckuil (QyHaameHT s (GOpMHpPOBAHHUS KOMIETEHIMH B
o0nacTu HHPOPMATHKU U LUPPOBBIX TeXHONOTHH. [loMUMO 3TOrO, MPU U3Y4YEHUU CTATUCTHKU U
BEPOSTHOCTH OOOTAIAIOTCSl MPEACTABICHHUS y4yallluXcs O COBPEMEHHOW KapTUHE MHUpa U
METO/ax €ro uccienoBaHusd, (opMupyercs MOHHUMAaHUE DPOJM CTATHUCTUKU KaK HCTOYHHUKA
COLIMAJILHO 3HAYUMON MH(OPMAIIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUSI.

B cootBeTcTBUM C JaHHBIMH IIEJIIMH B CTPYKType MpOrpaMMbl ydyeOHOro Kypca
«BeposATHOCTh M CTaTHCTHKA» OCHOBHOM IIKOJBI BBIACIEHBl CIEAYIOIINE COAEPKATEIbHO-
METOUYECKUE JTMHUU:

«IIpencraBnenue AaHHBIX M ONUCATENIbHAs CTATUCTHKA»; «BepoATHOCTBY; «IIEMEHTHI
KOMOWHATOpHUKNY; «BBenenue B Teopuro rpadony.

CozlepmaHHe JIMHUHA «Hpe}ICTaBHeHI/Ie JaHHBIX W OIMUCATCIIbHAA CTAaTUCTHKA» CIIYKHUT



OCHOBOH U1 (hOpMUPOBAHMS HABBHIKOB PadOTHI ¢ WH(POpPMALMEH: OT YTCHUS M MHTEPIPETAILH
uH(popMalnuu, TpenCcTaBIeHHOW B TabmWIax, Ha JuarpaMmax W Tpadukax 1m0 cbopa,
IIPEJICTaBICHNS] U aHAIM3a IaHHBIX C UCIOJIb30BAHUEM CTaTUCTUYECKUX XapAaKTEPUCTUK CPEIHUX
u paccenBanus. PaboTast ¢ maHHBIMHM, OOy4aroIIMecs: ydaTcsl CUMTHIBATH M MHTEPIPETUPOBATH
JaHHbIE, BBIIBUTaTh, apryMEHTUPOBATh U KPUTHUKOBATh MPOCTEHINNE TUMOTE3bl, Pa3MBILLISAThH
HaJ (pakTOpamu, BHI3BIBAIOLUIUMHI U3MEHUYUBOCTh, U OIICHUBATh UX BIMSHHUE HA paccMaTpUBaeMble
BEJIMYMHBI U ITPOLIECCHI.

WHTyuTUBHOE  MpeACTaBIeHWE O  CIy4yallHOM  M3MEHYMBOCTH,  MCCJIEIOBaHUE
3aKOHOMEPHOCTEH U TEHJACHLUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM AJIsi M3YYEHHUS TEOPUU
BEpOATHOCTEN. bospl1oe 3HaueHKE 3716Ch UMEIOT MTPAKTUUYECKUE 3aJaHUs], B YACTHOCTHU OIIBITHI C
KJIACCUYECKUMH BEPOATHOCTHBIMU MoJesIMU. [lOHSTHE BEpPOSTHOCTH BBOJUTCS Kak Mepa
npaBaononodus ciydaiHoro coObitus. I[lpu m3ydeHun kypca oOydaromipecss 3HAKOMATCS C
OPOCTEHIIMMUA METOJIaMU BBIUMCIICHHUS BEPOSATHOCTEH B CIy4allHBIX OJKCHEPUMEHTaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAapPHBIMU HCXOJIaMU, BEPOATHOCTHBIMU 3aKOHAMM, MO3BOJISIOIIUMU
CTaBUTh U pemiarb OoJiee CIOXKHBIE 3adaud. B Kypc BXOAST HadajabHbIE IPEACTABIEHUS O
CIIy4ailHbIX BEMUYMHAX M HX YHUCJIOBBIX XapaKTepUCTHKaxX. Takke B paMmkKax S3TOro Kypca
OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYaIOIIUXCSI ¢ MHOKECTBAMH M OCHOBHBIMH OIEpalldsIMU Haj
MHOKECTBAMH, PACCMATPUBAIOTCA IMPUMEPbl NPUMEHEHMs Ul PELIeHMs 3aJad, a TaKxke
UCIIOJIb30BaHUs B APYTUX MaTEMaTUYECKUX KypcaxX U y4eOHbIX NpeMETax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B 7—9 xmaccax m3yuaercs Kypc «BepoATHOCT M CTaTHCTHKa», B KOTOPBIH BXOJST
paznensl: «lIpencraBienne JaHHBIX U ONKCATENbHASI CTATUCTHKA»; «BepoATHOCTBY; « IJ€MEHTHI
KOMOUHATOpUKW»; «BBeneHue B Teoputo rpadopy.

Ha u3ydenue nanHoro Kypca oTBOIUT 1 yueOHBIN yac B HEJEIIO B TEUEHHE KaXKA0T0 roja

oOyuenwus, Bcero 102 yqeOHBIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA (ITO 'TOOAM OBYUYEHMUS)

1 knacc

[IpencraBieHue NaHHBIX B BHJE TAOMUI], AUarpamm, rpadukoB. 3amojHEHUE TaOIull,
YTEHUE U MOCTPOEHHUE AUarpaMM (CTOJIOMKOBBIX (CTONOUATHIX) M KPYroBbIX). UTeHue rpadukon
peanbHBIX TporeccoB. V3BrnedyeHne MHPOPMANWU W3 TUArpaMM W TaOIHI], WCIIOJIb30BAHHUE H
WHTEpIpETaIns JaHHBIX.

OmnwucarenbHasi CTATUCTHKA: Cpe/iHee apupMeTHIecKoe, MelaHa, pa3mMax, HauOoJbIIee u

HaMMCHBIICC 3HAYCHU A Ha60pa YHCIOBBIX JAHHBIX. HpI/IMepLI cnyqaﬁHoﬁ U3MCHYHBOCTH.



Crny4aiiHbIii 3KCTIEpUMEHT (OIIBIT) U cayvaiiHoe coObITHE. BepostHocTh 1 yacToTa. Ponb
MaJIOBEPOSTHBIX U NMPAKTHUYECKH JOCTOBEPHBIX COOBITUH B MpHUpone U B obmectBe. MoHera u
urpaibHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, peOpo. Crenenp BepwmmHbl. Uuciao pédep M cymmapHas CTeleHb
BepwnH. [IpencraBnenue o cBsizHoctu rpada. Lenu m nukisl. ITytu B rpadax. O6xox rpada
(oWIepoB IyTh).

[IpencraBnenne o0 opueHTUpoBaHHOM rpade. Pemenue 3amad ¢ momomieio rpados.

8 knacc

[IpencraBienue AaHHBIX B BUAE TaOnMil, Auarpamm, rpadukoB. MHOECTBO, DJIEMEHT
MHO’KECTBa, IMOAMHOXeCTBO. Omepanuu HaJ MHOXECTBaAaMHU: OObEIMHEHHUE, IepeceueHue,
nononHeHue. CBoiicTBa omepauuii HajJ MHOXXECTBAMU: IE€PEMECTHTEIbHOE, COYETaTeIbHOE,
pacrpenenuTeNbHoe, BKIOYeHHs. Vcnosibp3oBaHue Ipauueckoro MpeiCTaBIEHUS MHOKECTB
JUISL OIMCAHMSI peaJIbHBIX MIPOLIECCOB U SBJICHUH, pU PELICHUH 3a/1a4.

W3mepenune paccemBaHus JaHHBIX. JlUcrepcuss U CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX
HabopoB. /luarpamma paccenBaHusl.

OneMeHTapHble CcOOBITUS ciydailHoro onbita. CiydaiiHble coObiTus. BepostHOCTH
coObITHil. OTBITBI ¢ PaBHOBO3MOXXHBIMU 3JIEMEHTapHBIMU COOBITHSIMU. CirydaifHbII BBIOOP.
CBsi3pb MEXJy MaJOBEpPOSITHBIMU M IPAKTUYECKH JOCTOBEPHBIMU COOBITUSMU B IPUPOJE,
o0111eCcTBE U HayKe.

JepeBo. CBoiicTBa [€peBbEB: €IMHCTBEHHOCTb IIyTH, CYIIECTBOBAHUE BUCAYEH
BEpILMHBI, CBSI3b MEXAY YHUCIOM BepIIMH U uyucioM pédep. IlpaBuno ymHoxkeHus. Pemenue
3aJa4 C MOMOIIbIO I'padoB.

[TpotuBononoxHusle coObiTus. Juarpamma Oitnepa. OObeIMHEHHE M IEepeceyeHHE
coObiTuii. HecoBmecTHble coObiTusA. Dopmyna CIOXKEHHS BEpOSITHOCTEH.  YciloBHas
BeposATHOCTb. [IpaBuio ymHoxenus. HesaBucumbie coObiTus. [IpencraBnenue skcnepuMeHTa B
BUJE AcpeBa. Pemenue 3a1a4 Ha HaX0XKJIEHUE BEPOSTHOCTEH € MOMOIIBIO JIepeBa CIy4aliHOIO
AKCIIEPUMEHTA, AMarpaMm Diliepa.

9 knacc

[IpencraBnenue JaHHBIX B BHUJIE TaOJMII, JUarpaMm, rpagKoB, HHTEPIIPETALUs TaHHBIX.
YreHue U MOCTpoeHUE TabIULL, AUAarpaMm, rpauKOB 10 peaabHbIM TaHHBIM.

IlepectanoBku u ¢akropuan. Coderanust u yucio couyeranuil. Tpeyronapuuk [lackans.
Pemmenue 3a1a4 ¢ UCHOIb30BaHUEM KOMOWHATOPUKH.

['eomerpuueckast BeposiTHOCTh. CiydaiiHblii BEIOOpP TOUKH M3 (PUTYpHI HA IIIOCKOCTH, U3

OTPEC3Ka U U3 AYI'd OKPY’KHOCTH.



Ucneitanne. Ycnex u Heynaya. Cepust ucnbiTaHuii 1o nepsoro ycnexa. Cepus
ucnbITanuiit bepuymm. BepositHoctu coObITHil B cepun ucnbiTanuii bepuysm.

CrnyualiHas BeJIMYMHA U PACIPENEICHUE BEPOSITHOCTEH. MaTemaTuueckoe 0XHJaHuEe U
pucrepcus. [IpuMepsl MaTeMaTHYECKOTO O0XXKUAAHUSA KaK TEOPETHUYECKOIO CPEIHEr0 3HAYCHUS
BEJIMYMHBI. MaTeMaTnyeckoe OKUJaHUE U JTUCIEPCUs CIIy4allHOM BEJIMYMHBI «YUCIIO YCIEXOB B
cepuu ucnbpiTaHui bepHynm.

[TonsTHE 0 3aKoHE OoJbIINX uKcen. M3MepeHne BeposSTHOCTENH ¢ MOMOILBIO 4acToT. Poib
¥ 3HaUCHHE 3aKOHa OOJBIINX YUCET B IPUPOJIE U OOIIECTBE.

IIVIAHUPYEMBIE INPEIMETHBIE PE3YJIbTATBI OCBOEHMAA
IMPUMEPHOM PABOYEN NPOTPAMMBI KYPCA (IIO TOJAM OBYUEHU)

Hpe,I[MeTHBIe pPE3YyIbTaTbl OCBOCHUA KypCa ((BCI)OHTHOCTB M CTaTUCTHKa» B 7—9 Kiraccax

XapaKTCPUIYIOTCs CIICAYIOIIUMHU YMCHUSAMMU.

7 knacc

Yurate uHbOpMaIUIo, MPEJCTABICHHYIO B TaOJHIAX, HAa JUarpamMmax; MpeCTaBiIsTh
JTaHHbIE B BHJIE TaOJIMI, CTPOUTH IUArpaMMbl (CTONOUMKOBBIE (CTONOYATBIE) U KPYTOBBIE) IO
MacCUBaM 3HAYCHUM.

OnwuceiBaTh M HMHTEPIPETUPOBATH pEaJbHBIE YHUCIOBBIE TaHHBIC, NPEACTABICHHBIC B
Tabnuiax, Ha AuarpaMMax, rpagukax.

Hcnonp30BaTh Al ONUCAHUS JAaHHBIX CTAaTUCTUYECKHE XapaKTEPUCTHKHU: CpeaHee
apudMeTHIecKoe, MeIuaHa, HanOoJbIIee M HAUMEHbIIIee 3HAYCHHUs, pa3Max.

HmeTs mpencTaBieHHe O CIydalHOM M3MEHYMBOCTM Ha NpUMepax LEeH, (U3HYECKUX
BEJIMYMH, AaHTPONOMETPUUECKUX JAHHBIX; WMETh [MPEACTaBJICHHE O CTaTHUCTUYECKOM

YCTOMYUBOCTH.

8 Kknacc

W3Bnekath 1 mpeoOpa3oBbIBaTh HHGOPMAIIHIO, TPEACTABICHHYIO B BUJIE TaOJIHII,
nuarpamm, rpa@ukoB; MpeACTaBIATh JaHHBIE B BUIE TaOIUL], Tuarpamm, rpaQuKkos.

OnuceiBaTh TaHHBIE C NOMOIIBIO CTATUCTUYECKMX IOKA3aTeNIel: CPEJHUX 3HAYEHUU U
Mep paccenBaHMsl (pa3Max, JUCIIEPCUS U CTAHJIaPTHOE OTKJIOHEHHUE).

HaxoauTe 4yacTOTHI YMCIOBBIX 3HAUEHHWH W YacTOThl COOBITHM, B TOM YHCIE 11O
pe3ynbTaTamM u3MEepEeHU U HAOIIOACHUH.

Haxoauth BeposSTHOCTH CIIy4aHBIX COOBITHII B  OMNBITax, 3Has BEPOSTHOCTH

SJICMCHTApPHBIX CO6BITPII>1, B TOM YHCJIC B OIIbITaX C PABHOBO3MOKHBIMU 3JICMCHTAPHBIMHA



COOBITHSIMH.

Hcnonb3oBarh rpadudeckue MOACTH: NEPEBO CIYYAHOTO SKCIEPUMEHTA, TUarpamMmbl
Olinepa, ynuciaoBas mnpsmasl.

OnepupoBaTh MOHSTHSAMHU: MHOXKECTBO, ITOMHOXKECTBO; BBINOJHATh OIEPAllUA HaT
MHOXECTBAMHU: OOBEAMHEHHUE, IEPECEYCHHUE; MEePEUUCIISITh AIEMEHThI MHOXKECTB; NMPUMEHATH
CBOMCTBA MHOXKECTB.

Hcnonb3oBath Tpaduyeckoe NPEACTABICHUE MHOXKECTB U CBSI3CH MEXIy HUMHU JUIS
OTMCAHUs TPOIECCOB M SBJICHWW, B TOM YHUCJIEC NPH PEIICHUH 3a1ad M3 JPYruX y4eOHBIX

MPEIMETOB U KYPCOB.

9 Kknacc

W3Bnekath W TpeoOpa3oBbIBaTh WH(POPMALUIO, TPEACTABICHHYIO B Pa3JIMYHBIX
UCTOYHUKAX B BHUAC TaOIWI], Iuarpamm, rpaduKoB; MPEACTaBIATh JAHHBIC B BUIC TAOWII,
TUarpamm, rpadukos.

Pemrate 3amaun opraHu30BaHHBIM TIEpeOOPOM BAPHAHTOB, & TAKXKE C HCIIOJIb30BaHUEM
KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonb30Bath onucaTeIbHBIE XapaKTEPUCTHKHU TSI MACCUBOB YHCIIOBBIX JIAHHBIX, B TOM
YHCIIe CPEHUE 3HAYCHUS U MEPhI paCCCHUBAHUSI.

HaxomuTh 4YacTOThl 3HAYCHWH W 4YaCTOTHl COOBITHS, B TOM 4YHCJIE IOJIB3YACh
pe3ynbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxomuTe BEpOSTHOCTH CIydaWHBIX COOBITUH B HM3YYCHHBIX OIBITaX, B TOM YHCJIC B
OTIBITaX ¢ PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMU, B CEPHSIX UCIBITAHUN IO TIEPBOTO
ycriexa, B CepHsIX UCTIbITaHuN bepHyum.

NwmeTs nipeacTaBieHre o CIy4aifHON BeTMUMHE U O PACIIPEIEICHUN BEPOSATHOCTEH.

HmeTh mpeacTaBieHue 0 3aKoHE OONBIINX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B

CJly4alfHOM U3MEHUYUBOCTH U O POJIM 3aKOHA OOJIBIINX YKCE B IPUPOJIE U OOIIECTBE.

TEMATHYECKOE INTAHUPOBAHHUE MATEMATHKA 5 -9 KIIACC
5 KJIACC

No Haumenosanue KonunuecTBo uyacos DOnexTpoHHbIE (IUPPOBLIE)
IIPOrpaMMBbI paboThI paboThI
1 |HatypanbeHble yncna. 43 1 bubauoreka [JOK
[eiicTust ¢ https://m.edsoo.ru/7f4131ce
HaTypaJbHBIMHU YUCIaMH
2 |Harnsgnas reometpusi. 12 2 bubauoreka [JOK
JIMHMH HA TIOCKOCTH ‘ https://m.edsoo.ru/7f4131ce

3 |OOBIKHOBEHHBIE qpOOH 48 1 bubnuoreka [JOK
https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

4 |Harnsgnas reomeTpusi. 10 1 bubauoreka [JOK
MHOTOYTrOJIbHUKH https://m.edsoo.ru/7f4131ce
5 |Hdecatuunsle xpodu 38 1 Bu6nuorexa IIOK
https://m.edsoo.ru/7f4131ce
6 |Harmsnnas reometpusi. 9 1 bubauoreka [JOK
Tena u Gurypsr B https://m.edsoo.ru/7f4131ce
IIPOCTPAHCTBE
7 |TloBTOopenue n obo6menue | 10 1 bubaunoreka [IOK
https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO 170 4 4
YACOBIIO ITPOTPAMME
6 KJIACC
Ne HawnmenoBanue pa3ienoB u Tem KomnmuaecTBo yacos DnekrpoHHbIe (1U(POBLIC)
/i IIPOTPaMMBI Beero|| Kontponbhbte | IIpaxTiueckne o0pasoBaresbHbIE pecypChl
paboTbI paboTh
1 |HarypanbHble uncia 30 1 bubanoreka IIOK
https://m.edsoo0.ru/7f414736
2 |Harnspnast reomerpust. [Ipsimbre 7 1 bubaunorexa LIOK
Ha TUIOCKOCTH https://m.edsoo.ru/7f414736
3 | dpobu 32 2 1 bubaunoreka [JOK
https://m.edsoo.ru/7f414736
4 |HarnagHas reoMeTpus. 6 1 bubmunorexa LIOK
Cummerpust https://m.edsoo.ru/7f414736
5 |BeIpaxeHus ¢ OykBamMu 6 1 bubmoteka 1{JOK
https://m.edsoo.ru/7f414736
6 |Harnsnnas reomerpusi. Ourypsl 14 1 1 bubmmnorexa LIOK
Ha IJIOCKOCTH https://m.edsoo0.ru/7f414736
7 |TlomoKUTENbHBIC U 40 2 Bubnuoteka LIOK
OTpHUIIATEIBHBIC YUCIIA https://m.edsoo.ru/7f414736
8 |IIpencraBieHne JaHHBIX 6 1 bubaunoreka [JOK
https://m.edsoo0.ru/7f414736
9 |Harnspnas reomerpusi. ©urypsi B|_9 1 Bbubmmnorexa LIOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 |TToBTOpeHwue, 0000IIEHNME, 20 2 bubnmoreka [JOK
CHCTEMATH3AIHS https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB 170 12 5
10 [TIPOI'PAMME
TEMATHYECKOE IIVIAHUPOBAHUE AJITEBPA
7 KJIACC
No HaumenoBanue KonnuectBo yacoB DnexTpoHHbIe (U POBLIE)
n/n pasfenoB uTeM | Bcero|[Koutponbhbie [Ipaktuueckne  00Pa30BaTe/IbHbIC PECYpCHI
HPOTrpaMMbl paboTsI paboTsI
1 |Ywucaa ¥ BBIUMCICHUS. 25 2 bubnuoreka [JOK
ParroHabHbIE YKCTa https://m.edsoo.ru/7f415b90
2 |Anrebpanueckue 27 2 bubnuoreka [JOK
BBIPOKCHHS https://m.edsoo.ru/7f415b90
3 |YpaBHeHus u 20 2 bubnuoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 |KoopauHaThl 1 rpaduKy. 24 2 Bubmmoreka IIOK
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No HanmenoBanmue KonnuecTBo vacoB DOnekTpoHHBIE (IU(PPOBHIE)
I/I|  pasfenoB M TEM | Bcero|KoutposbHble IIpakTuueckue| OOPasoBATEIbHBIC PECYPCEI
HpOrpaMMBbI paboThl paboThI
|| ©yuxmm https://m.edso0.ru/7415b90
5 [TloBTOopenue u 6 2 bubauoreka [JOK
06001IeHIEe https://m.edsoo.ru/7f415b90
OBILEE KOJIMYECTBO 102 10 0
YACOB I10 [TPOTPAMME
8 KUIACC
Ne | HaumenoBanue paznenoB u teM | KoianuecTBo 4yacoB DnexTpoHHBIE (ITUPPOBEIC)
n/m MIPOrpaMMBbI Beero| [KOHTpOIIbHBIE o0Opa3oBaTeNbHbIE PECypCHI
paboThI
1 Ywmcna v BEIYHCIICHUS. 15 2 [[BubaunoTeka [JOK
KBaapaTtHbie KOpHH https://m.edsoo.ru/7f417af8]]
2 |Ywucna u Beruncienus. CTeneHs ¢ / 1 [[bubmuoteka [IOK
EJIBIM TIOKa3aTeeM https://m.edsoo.ru/7f417af8]]
3 |Anrebpandeckue BRIPAKEHUS. 5 | [[BubnuoTexa [JOK
KBamparusiii TpéxuieH https://m.edsoo.ru/7f417af8]]
4 | Anrebpandeckue BRIPAKEHUS. 16 1 [[BubnuoTexa [JOK
Anredpanueckas 1poOb https://m.edsoo.ru/7f417af8]]
5 |YpaBHeHUs 1 HEPABEHCTBA. i 1 [[bubmuoteka [IOK
KBazparHbie ypaBHEHHUS https://m.edsoo.ru/7f417af8]]
6 |YpaBHEHUS U HEpABEHCTBA. 13 1 [[BubnuoTexa [JOK
CucTembl ypaBHEHHIA https://m.edsoo.ru/7f417af8]]
7 |YpaBHEHUS U HEPABEHCTBA. 12 1 [[bubmuoteka [IOK
HepaBenctra https://m.edsoo.ru/7f417af8]]
8 |®ynkuuu. OCHOBHBIE MTOHATHUS 4 [[BubmmoTteka [IOK
https://m.edsoo.ru/7f417af8]]
9 |®ynkuuu. Yucnossle GyHKIUN 9 1 [[bubmnoreka LIOK
https://m.edsoo.ru/7f417af8]]
10 |[ToBTOpeHue u 06001IIeHNE 4 2 [[BubmunoTexa [JOK
https://m.edsoo.ru/7f417af8]]
JloGaBUTE CTPOKY
OBILEE KOJIMYECTBO YACOB 102 10
[10 ITPOT'PAMME
9 KUIACC
Ne | HaumeHoBaHuEe pa3/eioB U TEM KonngectBo gacos DnekTpoHHbIe (ITUPPOBBIC)
/T [pOrpaMMbl Beero | KoutposbHbie [Ipaktudeckue|  00Pa30BaTeNbHEIE PECYPCHI
paboTsI paboThI
1 |Ywmcna v BEIYMCICHUS. 9 1 [[BubmunoTexa [JOK
JleiicTBUTENBHBIC UKCITA https://m.edso00.ru/7f419d08]]
2 |YpaBHEHHUS U HEPABEHCTBA. 14 1 [[PubmuoTexa [JOK
YpaBHEHUS ¢ OTHOU https://m.edsoo.ru/7f419d08]]
MepeMEeHHOMN
3 |VYpaBHeHUS U HEPABEHCTBA. 14 1 [[bubmuoTexa [IOK
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No | HanmeHoBaHue pa3ziesioB U TEM KonuuectBo vacos DnekTpoHHbIE (IUPPOBLIC)
n/n IPOIPaMMBbI Bcero| Koutponbhsie| [IpaxTuueckue,  00Pa30BaTeIbHBIC PECYPCHI
paGoThI paboThI
CucTeMbl ypaBHEHHIA https://m.edsoo.ru/7f419d08]]
4 |VpaBHeHus v HepaBeHCTBaA. | 16 2 [[bubauoreka IIOK
HepaBenctBa S https://m.edsoo.ru/7f419d08]]
S | DyHKIHMH 16 1 [[bubauoreka IIOK
L https://m.edso0.ru/7f419d08]]
6 |[Yucnossie 15 2 [[bubmmoTeka [TOK
M0CJICI0BATEIILHOCTH I https://m.edsoo.ru/7f419d08]]
7 |I[loBTOpeHue, 00001ICHHE, 18 2 [[bubmmoTeka ITOK
CHCTEeMaTH3alHs 3HAHHU https://m.edsoo.ru/7f419d08]]
Jl06aBUTH CTPOKY
OBUIEE KOJIMYECTBO 102 10 0
YACOB I10 ITPOTPAMME

TEMATHYECKOE INTAHUPOBAHUE 'EOMETPUSA

7 KIIACC
Ne | HammeHnoBanue pa3zenos u KonnuecTBo yacos DNEeKTPOHHBIE
n/m TEM NPpOTpaMMBbl Bcero Kontpoausnsle IIpakTrueckue (umpossie)
paboTsL paboTsL oOpazoBaTenbHbIC
pecypcesl
1 |Ipocreiime reomeTpudecKue 14 1 Bubnmoreka [JOK
(UTypHI ¥ X CBOMCTBA. https://m.edsoo.ru/7f415e2e
H3mMepeHne reoMeTpUIeCKuX
BEJIMYHMH
2 |TpeyronsHuUKH 27 1 Bbubmuoreka IIOK
https://m.edsoo.ru/7f415e2e
3 |IlapannensHble NpsIMbIE, CyMMa 14 1 bubmmnoteka JOK
YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4  |OKpYyXHOCTb U KPYT. T 1 Bbubmuoreka IIOK
I'eomeTprYecKre OCTPOSHHMS https://m.edsoo.ru/7f415e2e
5 |[loBTOpeHue, 06o0IIeHNE 3HAHWI [—Z4 1 Bubnmnoreka [JOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB 68 5 0
10 [TIPOI'PAMME
8 KJIACC
No | HammeHoBaHue pa3fenos u KonnuectBo yacoB DNEeKTpPOHHBIE
n/m TEM IIPOTPaMMEL Bcero KoutponbHbie [IpakTuueckue (mdposrie)
paGoThI paGoThI 00pa3oBaTesIbHbIE
pecypchl
1 |YeTbIpEéXyroapHUKH 12 1 bubauoreka [JOK
https://m.edsoo.ru/7f417e18
2 |Teopema darneca u Teopema o 15 1 bubauoreka [JOK
MPOMOPIMOHABLHBIX OTPE3Kax, https://m.edsoo.ru/7f417e18
MOJJO0OHBIE TPEYTOIBHUKH
3  |IImomane. Haxoxaerue 14 1 bubauoreka [JOK
IUIOMIAICH TPEYTONLHUKOB U https://m.edsoo.ru/7f417e18
MHOTOYTOJIEHBIX (DUTYD.
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Ne | HammeHoBaHue pa3ziesioB U KonnuectBo wacoB DJIEKTPOHHBIE
n/n TEM IPOTrpaMMBbI Bcero Kontponbnsie [Ipaktnueckue (zudposbie)
paboTsI paboTsI 00pa3oBaTeIbHbIC
pecypcel
[Tnomaau mogoOHBIX GUryp
4 |Teopema [Tudaropa u Hayana 10 1 bubaunoreka [IOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
5 |Yrusl B OKpYyKHOCTH. 13 1 bubauoreka [JOK
Brrcantbie v OnMcaHHBIE https://m.edsoo.ru/7f417e18
YETHIPEXYTOJIbHUKH.
KacarenbHbie kK OKpY>KHOCTH.
Kacanwne oxpyxHuocreit
6 |IloBTOpenue, oboOMIeHNE 3HAHMI|| 4 1 bubaunoreka [IOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB 68 6 0
10 [TIPOI'PAMME
9 KUIACC
Ne | HammeHnoBaHuWe pa3fesioB ¥ TEM MPOTPaAMMBI KommaectBo gacos DnexTpoHHbIie (IUPPOBHIC)
/n Beero|[Konrtponbhsre Tpaktuueckne | 00Pa3oBaTeibHbIC peCypCsl
paboThI paboThI
1 |Tpuronomerpus. TeopeMbl KOCHHYCOB H 16 1 bubnmroreka [JOK
CHHYCOB. PellieHne TpeyroapHUKOB https://m.edsoo.ru/7f41al2c
2 |[IpeoOpa3oBanue nonobus. Merpuueckne [ 10 1 Bubnuoreka [JOK
COOTHOIIICHHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
3 |Bektopbl 12 1 Bubnuoreka [JOK
https://m.edsoo.ru/7f41al2c
4 | lekapTOBBI KOOPAMHATHI Ha IIOCKOCTH 5 1 Bubmmoreka [JOK
https://m.edsoo.ru/7f41al2c
5 |IIpaBWiIbHBIC MHOTOYTOJNLHUKH. J{mrHa 8 Bubmorexa LJOK
OKPY)KHOCTH M TIOIIAIbL KPyTa. https://m.edsoo.ru/7f41al2c
Brruncienue miomanen
6 |[IBKeHHUS MIIOCKOCTH 6 Bubmorexa LJOK
https://m.edsoo.ru/7f41al2c
7 |TloBTOpeHue, 0000IICHNE, 7 2 Bubnmnoreka [JOK
CHCTEMATH3AINS 3HAHHUI https://m.edsoo.ru/7f41al2c
OBULIEE KOJIMYECTBO YACOB I10 68 6

[TPOTPAMME

TEMATHYECKOE INTAHUPOBAHHUEYYEBHOI'O KYPCA «BEPOATHOCTDb "

CTATUCTUKA»

7 KJIACC

No HawnmenoBanue KonmuectBo yacos DOnekTpoHHbIE (IU(PPOBLIE)

/1 pa3enoB U TEM Bcero|[KouTponsnbie ITpakTHueckue o0pa3oBaTenbHbIE PECypPCHI

IIPOrpaMMEI paboThI paboThI
1 [|IIpencraBneHue maHHBIX 7 2 bubauoreka [JOK
https://m.edsoo.ru/7f415fdc

2 |OmnucarenpHas 8 1 bubauoreka [JOK
CTaTUCTHKA https://m.edsoo.ru/7f415fdc

3 |CnyuaitHas 6 1 bubnuoreka [JOK
HU3MEHYHUBOCTD https://m.edsoo.ru/7f415fdc
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No HanmenoBanmue KonnuecTBo vacoB DnekTpoHHbIC (IU(PPOBLIE)
/I pa3sfenoBMTEM | Beero|KontponbHsie [Ipaktnueckue ©00PA30BATENIBHEIC PECYPCHI
[IpOrpaMMbL paboThl paboThI
4 |BBenmenue B TEOPHIO 4 bubaunoreka [IOK
rpa¢oB https://m.edsoo.ru/7f415fdc
5 |BeposTHOCTH U 9acToTa 4 1 bubauoreka [JOK
CIIy4aHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 |O600meHnue, 5 2 bubnunoreka [IOK
cHCTEMAaTH3aIVsI 3HAHUIA https://m.edsoo.ru/7f415fdc
OBILIEE KOJIMYECTBO 34 2 5
YACOB I10 I[TPOTPAMME
8 KJIACC
Ne HanmenoBanne KommuectBo yacos DnekTpoHHbIC (IU(PPOBHIE)
n/m pa3enoB U TEM Bcero KourponbHsie TIpaktnueckne 00pazoBaTelIbHbIC PECYPCHI
IIpOrpaMMmel paboThI paboThI
1 |IloBropenue kypca 7 4 bubamnorexa LIOK
KJ1acca https://m.edsoo.ru/7f417fb2
2 |OnucarenbHas 4 bubnuoreka [IOK
cratucTHka. PaccenBanue https://m.edsoo.ru/7f417fb2
JTAHHBIX
3 |MHoXxecTBa 4 bubnuoreka [IOK
https://m.edsoo.ru/7f417fb2
4  |BeposSTHOCTH CIIy4ailHOTO 6 1 bubaunoreka [IOK
COOBITHS https://m.edsoo.ru/7f417fb2
5 |BBenenue B TeopHro 4 bubaunoreka [IOK
rpados https://m.edsoo.ru/7f417fb2
6 |Cnyuaiinbie cOOBITHS 8 Bubnuoteka [IOK
https://m.edsoo.ru/7f417fb2
7 |O600meHue, 4 2 bubnuoreka [IOK
CHUCTEMATU3AINS 3HAHMIA https://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO 34 2 1
YACOB I10 ITPOTPAMME
9 KJIACC
Ne |HanmeHnoBaHue pa3aenoB u KommuectBo yacos DIIeKTPOHHBIE
n/m TEM TIpOTPaMMBbI Bcero Kontponsnsie [Ipaktnueckue (poBsre)
paGoThI paGoTh oOpa3oBarenbHbIE
pecypcbl
1 |TloBTopeHue kypca 8 kiacca 4 Bubmorexa LIOK
https://m.edsoo.ru/7f41a302
2 |DnemeHTH KOMOMHATOPUKH i 1 bubnuoreka [TOK
https://m.edsoo.ru/7f41a302
3 |T'eomerpuyeckasi BEpOSTHOCTb 4 Bubmoteka [JOK
https://m.edsoo.ru/7f41a302
4 |Ucnosiranus beprymnu o 1 bubmuoreka IJOK
https://m.edsoo.ru/7f41a302
5 |CayuaitHas BennunHa 6 bubmuoreka IJOK
https://m.edsoo.ru/7f41a302
6 |O06oOmenne, KOHTPOJIb 16 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB 34 1 2
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Ne |HanmeHnoBaHue pa3aeinoB u KomnuectBo wacoB DJIEKTPOHHBIE
n/n TEM NpOrpaMMbl Bcero Kontponshsbie [Ipaktuueckue (zudpossie)
paboTe! paboTel o0pazoBaTenbHbIC
pecypcbl
I10 ITIPOTPAMME
S kiaace
IIpoBepsiemble TpeGoBaHus K pe3yabraram ocBoenus OOII
Kon . .
DOBEDSIEMOro IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI OCBOEHNSI OCHOBHOI 00pa3oBaTe/ILHOI
poBep NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 Hucna u BIYUCICHUS
11 [ToHnMaTh ¥ IPABWIILHO YIOTPEOISATH TEPMUHBI, CBS3aHHBIC C HATYPATHHBIMU YHCIIAMH,
' OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMU
19 CpaBHUBATH U YIOPSAIOYNBATH HATYPAIBHBIC YMCJIA, CPABHUBATH B MMPOCTEHIIINX CITydasx
) O0OBIKHOBEHHBIC IPOOH, ACCITUYHBIC APOOH
COOTHOCHUTH TOUKY Ha KOOPJAUHATHOM (YMCIOBON) MPSAMOM C COOTBETCTBYIOIINM €
1.3 YHCIIOM U N300pakaTh HaTypajbHbIE YHCIIA TOYKAMHU Ha KOOPIAWHATHON (UMCIOBOM)
MpAMOit
14 BemonaaTs apudmernyeckue NeHCTBUS C HATYPATbHBIMHA YUCIIAMH, C OOBIKHOBEHHBIMH
' IpoOsIMH B MPOCTEUIITNX CIIydasx
1.5 BrInonHATE TPOBEPKY, IPUKUAKY PEe3yIbTaTa BIYUCICHUN
1.6 OxpyrisiTh HaTypaibHbIE YHCIIA
2 Pemrenne TeKCTOBBIX 3a1a4
21 Pemath TekcToBbIE 33124 apu(METHIECKIM CIIOCOOOM U C TIOMOIIBIO OPTaHU30BAHHOTO
' KOHEYHOTO Tiepedopa BCEX BO3MOXHBIX BApPUAHTOB
29 Pemars 3a1aun, copepxkaiire 3aBHCUMOCTH, CBSI3BIBAIOIINE BETMUNHBI: CKOPOCTh, BPEMsI,
' paccrosinue, IeHa, KOJIUYeCTBO, CTOUMOCTD
2.3 Hcnonb30BaTh KpaTKUe 3alMCH, CXEMBI, TAOJUIIBI, 0003HAYCHHUS TP PEIICHUN 33129
24 [Tostb30BaThCst OCHOBHBIMY €TUHUIIAMH H3MEPEHUS: IIEHBI, MACCHI, PACCTOSIHHSI, BDEMEHH,
' CKOPOCTH, BBIPaXKaTh OJJHU €IMHUIIbI BEJTMUYUHBI Yepe3 Ipyrue
N3Biiekath, aHATM3UPOBATH, OIIECHUBATH HHPOPMAIIHUIO, TIPEJCTABICHHYIO B Ta0IHIIE, HA
2.5 cTONOUYaTON qUarpamMme, MHTEPIPETUPOBATH MPECTaBICHHBIC JaHHbBIE, HCIIOIH30BaTh
JaHHBIC TIPY PEIICHUH 3a/1a4
3 Harnsimaas reomerpust
31 [Tonb30BaThbCs FTEOMETPHUSCKUMHU MTOHITHSIME: TOYKA, IIPsiMasi, OTPE30K, Tyd, Yo,
' MHOTOYTOJLHUK, OKPY)KHOCTB, KPYT
39 [TpuBOIUTE IPUMEPHI 00BEKTOB OKPYKAIOIMIETO MUPA, UMEIOIIHX (hOPMY H3yUSCHHBIX
' reoMeTpHUECKUX GuUryp
Hcnons30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIAMH: BEpIIHHA CTOPOHA; C
3.3 MHOTOYTOJTbHUKAMU: YTOJI, BEPIINHA, CTOPOHA, TUATOHAJIb; C OKPYKHOCTBIO: PaIHNyC,
JTUaMeTp, IICHTP
34 N3o0paxkaTh N3ydeHHBIC TeOMETpUUYECKHUE (PUTYPHI HA HETMHOBAHHOW M KJIETYATOMN
' OyMmare ¢ IOMOIIBIO ITUPKYIISI U THHEHKH




Haxoauth 1ivHbBI OTPE3KOB HEMMOCPEACTBEHHBIM U3MEPEHUEM C TIOMOIIBIO JIMHENKH,

3.5 N
CTPOUTbH OTPE3KH 33aHHOH UIMHBI; CTPOUTH OKPY)KHOCTH 3aJaHHOTO Paanyca

36 Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIBHUKA, KBaapaTa JUlsl X
' MOCTPOCHHUSI, BEIYUCICHHS TUIOIIAHN U TIEpUMETPa

3.7 Beranciasite nepuMeTp u IIIomas KBajapara, NpMOyrolbHUKA, (GUTYP, COCTABICHHBIX 3
' NPSIMOYTOJIBHUKOB, B TOM 4Hcie (Guryp, n300pakeHHBIX Ha KJIeTYaTo Oymare

38 [Tonp30BaThbcs OCHOBHBIMH METPUYECKUMU €IMHUIIAMU U3MEPEHUS [UTUHBI, TUTOIIA/IN;
' BBIPAXKaTh OJHU €IUHUIIBI BEJIMUUHBI Yepe3 Ipyrue

39 Pacnio3HaBath napauienenumnes, Ky0, UCIOIb30BaTh TEPMHUHOJIOTHIO: BEpIINHA, PeOpo,
' rpaHb, U3MEPEHUs; HaXOIUTh U3MEPEHNUS MapajuIeNenumnena, Kyoa

310 Beruncisate o0bem Ky0a, napaienenunesia o 3aJaHHbIM H3MEPEHHSIM, TT0JIb30BAThHCS
' eIMHUIIAMU U3MEPEHUs 0ObeMa

311 Pematp HecOKHBIE 331241 HA U3MEPEHUE TEOMETPUYECKUX BEINYMH B ITPAKTHUECKUX

CUTyalusiax

IIpoBepsieMble Y1€eMEHTHI COTePKAHNSA

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

HaTypaanble quciia U HyJIb

11

HatypanbHoe uncino. Psan HarypanpHbix uncen. Yucino 0. M300pakeHne HaTypajabHbIX YUCET
TOYKAaMHU Ha KOOPAMHATHOH (4MCII0BOI) IpsAMOii

1.2

ITo3unmonHas cucrema curuciaeHus. PumMckas HyMEpalu:i. I[eCﬂTI/I‘{HaH CHUCTCMAa CUUCICHUA

1.3

CpaBHeHHE HaTypaJIbHBIX YHCEN, CPABHEHUE HATYpaJIbHBIX YKcell ¢ HyneM. OKpyrieHue
HaTypaJbHbBIX YHCEI

14

CrnosxeHue, BBIYHUTaHNUE, YMHOKEHUE U JICJICHHE HATypalbHbIX yncesl. CBONCTBO HYIISI IPU
CJIOKCHHUH, CBOMCTBA HYJIA 1 CAUHULBI ITPU YMHOXKCHUH. HepeMeCTI/ITGHLHOG u
COUYETaTeNbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOKEHHUS, PacTIpeIeTUTEIbHOE CBOWCTBO
(3aKOH) YMHOXKEHUS

1.5

Hcnonb3oBanue OYKB J71s1 0003HaUEHHUSI HEM3BECTHOTO KOMITOHEHTA U 3alUCH CBOMCTB
apu(METUYECKUX JIEHCTBUI

1.6

JlenuTenu v KpaTHBIE YKCTIA, pa3ioxKeHHe Ha MHOKUTENH. [IpocThie u cocTaBHbIE YHCIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom

1.7

CrerneHs ¢ HaTypaJbHBIM ITOKAa3aTCJICM. 3amnuck 4ucia B BUJC CYMMEBEI pa3psaaHbIX ClIaracMbIX

1.8

UucnoBoe BeIpakeHKE. BeluncieHne 3Ha4€HUN YUCIIOBBIX BBIPAXEHUH, TIOPSAIO0K
BBIITOJIHEHUS 1eUCTBUH. cnionp30BaHNE P BBIYUCIEHUAX IEPEMECTUTEIBHOTO U
COUYETATEIBLHOIO CBOMCTB (3aKOHOB) CI0XKEHUS M YMHOKEHUS, pacIpeIeIUTEIbHOTO CBONCTBA
YMHOKECHHS

Hpobu

2.1

[IpencraBnenue o ApoOU Kak criocode 3anucu 4acTu BeMurHbl. OOBIKHOBEHHBIE APOOH.
[IpaBuibHbIE U HeMpaBUIIbHBIE IpoOu. CMmenanHas ApoOb, IpeICTaBIeHUE CMEIIaHHON
IpoOu B BHJIE HETIPABUIBLHON APOOH U BBIJEIICHHUE LIEJI0N YacTH YMCIa U3 HelpaBHIbHON
npobu. M3o6pakenne qpodeit ToukaMu Ha YHCIOBOW TIPSIMOit

2.2

OcHoBHOe cBoMCTBO npodu. Cokpamenue napodei. [IpuBenenue npodu Kk HOBOMY
3HaMmeHareno. CpaBHeHHE qpooeit

2.3

CrnoxeHue ¥ BRIYMTaHUE Ipo0ei. YMHOXKEHHE U JIeJICHUE ApoOei, B3aMMHO-00paTHBIE
npobu. HaxoxaeHne 4acTu 1eoro U IesIoro 1Mo €ro 4acTh




Hecsituunas 3anuck apodei. [Ipencrapnenue aecaTuyHoMi qpodu B BUIe OOBIKHOBEHHOM.
2.4 N3o0pakeHue AeCITHYHBIX ApOOEH TOUYKaMU Ha YUCIOBOM TIpsiMoii. CpaBHEHUE JECATUIHBIX
npobeit
2.5 Apudmernueckne ASHCTBHS ¢ AECATUIHBIMU ApoOsSMU. OKpyTIIeHUE ECITUYHBIX Apo0eit
3 Pemienue TekcToBbIX 3a/1a4
3.1 Pemenne TekcTOBBIX 3a71a4 apu(PMETHISCKUM CITIOCOOOM
39 Pemenue normueckux 3agad. Pemenune 3agay nepeGopoM BceX BO3ZMOXKHBIX BAPHAHTOB.
' Hcnonb30BaHue Npy pelieHuH 3aa4 TaOlIuLl U CXeM
Pemenue 3anay, cogepkalix 3aBUCUMOCTH, CBSA3bIBAIOIINE BETUUYUHBL: CKOPOCTh, BPEMS,
3.3 paccrosiHue, IeHY, KOJIMYeCTBO, CTOMMOCTh. EJMHUIIBI U3MEpEHUs: Macchl, 00beMa, LIeHHI,
paccTosiHUsA, BpeMEeHH, CKOpOCcTU. CBA3b MEKIY €IMHUIIAMU U3MEPEHUS KaKI0H BETNYHUHBI
3.4 Pemennie oCHOBHBIX 3a/1a4 HA JpOOH
3.5 [IpencraBnenne JaHHBIX B BUJE TAOJIUI], CTOIOYATHIX AUArpaMM
4 Harnsiinas reomerpus
Harnsinelie npencrasieHus o Gpurypax Ha INIOCKOCTH: TOUKa, MpsAMasi, OTPE30K, JIy4, yrod,
4.1 JIOMaHasi, MHOTOYT' OJIBHUK, OKPYKHOCTb, KpYyT. YT0i. IIpssMoii, ocTpbli, TyNou u
pa3BEpHYTHIH yIibl
42 JlnuHa oTpe3ka, MEeTpHUYECKUE SAMHUIIBI JUTMHBL. J[THa IoMaHoii, IepuMeTp
' MHOIOYrojibHUKA. VI3MepeHue 1 ocTpoeHUe yIiIoB C IOMOLIbIO TPAaHCIIOPTHPa
43 Harnsnele npeacraBieHus o GpuUrypax Ha IIOCKOCTH: MHOTOYTOJIBHUK, IIPSIMOYTOJIbHUK,
' KBaJ[paT, TPEYTOJILHUK; O PABEHCTBE (QUTYP
N306pakenue ¢uryp, B TOM uucie Ha kieryaTtoit Oymare. [Toctpoenne koHpurypauuii u3
4.4 yacTel mpsIMOi, OKPY>KHOCTH Ha HEJIMHOBAaHHOM U KieTdaroil Oymare. Mcnons3oBanue
CBOWCTB CTOPOH U YIJIOB NPSIMOYTOJIbHHUKA, KBapaTa
45 [Tnomans NpsIMOYroJbHUKA U MHOTOYTOJIbHUKOB, COCTABICHHBIX U3 MPSIMOYTOJIbHUKOB, B
' TOM uucie puryp, n300pakeHHBIX Ha KieTyaTol Oymare. EquHUIIBI M3MEpeHUs 101N
Harnsiiaelie npeacTaBiaeHus o MPOCTPAHCTBEHHBIX (PUrypax: IpSIMOYTOJIbHBIN
16 napauiesienune1, Kyo, MHOTOrpaHHUKH. M300pakeHue MpoCTeHITMX MHOTOTPaHHHUKOB.
' PasBepTku ky6a n napannenenunena. Co3znanue Mojenei MHOrorpaHHUKOB (M3 Oymary,
MIPOBOJIOKH, TUTACTHIIMHA U IPYTHX MaTEPHUAIIOB)
4.7 O0BeM MpsMOyToJIBHOTO Napajienenunesa, kyoa. Equauibl namMepenns oobema
6 xiacc
IIpoBepsiemble TpeGoBaHus K pe3yabraram ocBoeHusi OOIT
Kon . .
DOBEDSIEMOro IIpoBepsiemble MpeaAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/bHOIi
poBep NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 Yucna v BBIYUCTICHUS
11 3HaTh ¥ MOHUMATh TEPMUHBI, CBI3aHHBIE C PA3IMYHBIMU BUJJAMU YHCEI U CIIOCO0aMU UX
' 3aMucHy, NepexouTh (€CIM 3TO BO3MOXKHO) OT 0JTHOM (pOpMBI 3aIlcH Yncia K Ipyrou
19 CpaBHHBATH ¥ YIIOPSIOYMBATH LIEJIbIE YKciia, OOBIKHOBEHHBIE U IECATUIHBIEC pO0H,
' CpaBHUBATh YKCIIA OHOTO U Pa3HBIX 3HAKOB
13 BbInonHATe, codeTast yCTHbIE U MMCbMEHHBIE IPUEMBI, apu(pMeTHUECKUE IeHCTBUS C

HaTypaJIbHBIMU U LCJIBIMA YUCJIAMU, OOBIKHOBEHHBIMH U JACCATUYHBIMUA Z[pOGSIMI/I,




MOJIOKUTCIIBHBIMHA U OTPHULATCIIBHBIMU YU CJIAMHA

Breraucnars 3HaUeHUS YHUCIOBBIX BLIpaH(eHHfI, BBIITOJIHATD IIPUKUAKY U OLICHKY

14 pe3ylbTaTa BRIYUCICHUN, BBIMOIHATH IPE0OpPa30BaHMsl YNCIOBBIX BHIPAKEHUI HA OCHOBE
CBOWCTB apu(pMETUYECKHX JCHCTBHUMA
1.5 OKpyIJISTh LIeJIble YUCTa U IECATUYHBIE IPOO0U, HAXOIUTh IPUOIMKEHUS YHCe
16 CoOTHOCUTH TOUKY Ha KOOPJAUHATHOM MPSMOIA C COOTBETCTBYIOLIUM €1 UNCIOM U
' n300pakaTh YUCIIa TOYKAMU Ha KOOPJMHATHON MPSAMON, HAXOIUTh MOJIYJIb YUCIIa
1.7 CoOOTHOCHUTH TOUKY B IPSIMOYTOJIBHOM CHCTEME KOOPJUHAT ¢ KOOPJAMHATAMU 3TOW TOYKU
1.8 OKpyIJISTh LIeJIble YUCTa U IECATUUHBIE IPO0U, HAXOIUTh IPUOIMKEHUS YHCe
2 YucnoBbie U OyKBEHHBIE BHIPAKECHUS
[TonuMaTh 1 ynoTpeOIsTh TEPMUHBI, CBSI3aHHBIC C 3aITUCHIO CTENICHU YHCIIa, HAXOIUTh
2.1 KBaJIpaT U Ky0 YUCIIa, BEIYUCIIATH 3HAUCHHUS YHCIOBBIX BRIPAKECHUMN, COEPKAIIINX
CTETIeHU
29 [Tonb30BaTbes MpU3HAKAMU ASTUMOCTH, PACKIIAbIBATh HATypAIbHBIE YKCIIa HAa TPOCTHIC
' MHOXHUTEIN
2.3 [Tonmp30BaTbess MacITaboOM, COCTABIISATH MPOTIOPIIUN M OTHOIICHHS
Hcnonb3oBath OYKBBI A1 0003HAYESHHS YUCEI MIPH 3aHCH MaTEMaTHUYECKHUX
2.4 BBIpQ)XEHUH, COCTABIATH OYKBEHHBIE BBIPAKEHHS U ()OPMYITBI, HAXOAUTH 3HAYCHUS
OYKBEHHBIX BBIPaKEHUN
2.5 HaxoauTh HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA
3 Perienne TekCTOBBIX 3a1a4
3.1 Pemrate MHOTOIIIAarOBBIE TEKCTOBBIC 3a/1a4U apU(PMETUUYECKUM CTIOCOOOM
39 Pemrate 3a1aun, cBsA3aHHBIE C OTHOILIEHUEM, IIPONOPLUOHATIBHOCTHIO BEIHYHH,
' MPOIIEHTaMH, PelaTh TPU OCHOBHBIE 3a/1a4H Ha IPOOH U TPOLIEHTHI
Pemrats 3amaun, conepxaniue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYMHBI: CKOPOCTH, BPEMS,
33 paccTosiHuE, LIeHY, KOJIM4eCTBO, CTOUMOCTb, IPOU3BOAUTENILHOCTD, BpeMsi, 00beM
' paloThI, UCTIOB3Ys apu(PMETHUECKUE ISHCTBUSA, OLEHKY, IPUKUIIKY; TOJIb30BaThCs
€IMHUIIAMA U3MEPEHUS] COOTBETCTBYIOIINX BEITMINH
3.4 CocraBnaTh OyKBEHHBIE BBIPaXEHHUS 110 YCIOBHIO 3a7aun
W3BnekaTh nH(pOpMAIHIO, IPECTABICHHYIO B TAOIUIaX, Ha JIMHEHHOH, cToa049aToi niu
3.5 KpPYTroBO#l TuarpaMMax, MHTEPIPETHPOBATH NIPECTABICHHBIC JaHHBIC, HCIIOJIb30BaTh
JaHHBIE TIPU PELICHUH 3a/1a4
3.6 [IpencraBasTs HHPOPMAIIUIO C TOMOIIBIO0 TAONIHUII, THHEHHOW U CTOI0YATON AHArpamMm
4 Harnsnnas reomerpust
[TpuBoAMTE TIPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPa, HMEIOIINX (POPMY H3yIEHHBIX
4.1 TeOMETPHUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (QUTYp, IPUMEPHI PaBHBIX U
CUMMETPHUYHBIX (UTYp
N300pakaTh ¢ MOMOIBIO LIUPKYJIS, THHEHKH, TPAHCIOPTHPA HA HEJTMHOBAHHOM U
4.2 KJIeT4aToi Oymare N3ydeHHbIe MJI0OCKUE reoMeTpruueckue (GUrypsl 1 KOHQUTYpaluu,
CUMMETPUYHBIE (PUTYPBI
[Tonp30BaThbCs TEOMETPUUECKUMHU MTOHATUSMU: PABEHCTBO (PUTYp, CUMMETPHS;
4.3 HCIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCh CHMMETPHH, LIEHTP

CUMMETPUU




Haxonuts BeIMUMHBI YIJIOB U3MEPEHUEM C TIOMOILIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI

4.4 3aJJaHHOM BEJIMYMHBI, ITOJIB30BATHCS MPH PEIICHUH 33/1a4 TPaayCHOU MEPO YIJIOB,
pacro3HaBaTh Ha YEPTEKAX OCTPbIU, IPSAMOM, pa3BEPHYTHIN U TYIION YIJIbl
45 BoruucnsaTs AyivHy JIOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, ITOJIb30BATHCS €IMHUIIAMU
' W3MEpPEHHUS JJIMHBI, BBIPAXKaTh OJTHU €IMHUIIBI U3MEPEHUS JIJTMHBI YEPE3 Ipyrue
16 Haxoautb, UCcTiOnb3yst YepTEKHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEXK]Y IByMsI TOUKAMH,
) OT TOYKH JI0 MPSIMOH, JJIMHY IMYTHU HA KBAJAPATHOM CETKE
BreraucnsaTs miomaas GUryp, COCTaBICHHBIX U3 IPIMOYTOJbHUKOB, UCIIOJIb30BaTh
47 pa30ueHNe Ha PSIMOYTOJIBHUKY, HA PaBHBIC GUTYPBI, TOCTPAUBAHUE 10
MPSMOYTOJIbHUKA, M0JIb30BAThCSl OCHOBHBIMH €IMHULIAMHU U3MEPEHUS TLIOIIAIH,
BBIPAXXaTh OJIHU €AUHUIIBI U3MEPEHUS TUIOIIAIU Yepe3 JIpyrue
48 Pacmo3naBaTh Ha MOJIEIIAX U M300PAKEHUSIX TUPaAMUY, KOHYC, [IHJIMH]IP, KCTIOJIb30BaTh
) TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEpPTKa
4.9 N300paxaTh Ha KJIETYATON Oymare mpsiMOYTOJIBHBIH IMapajie eS|
410 Boruncnsate 00beM NpsSMOYToIbHOTO MapajiieNenuneaa, Kyoa, mojb30BaThCsl OCHOBHBIMU
' €MHULIAMU U3MEpPEHHs 00beMa
411 Pemiate HecnokHbBIE 33124l HA HAXOXKACHUE T€OMETPHUUYECKUX BEJIMUMH B MPAKTUUECKUX

CUTyalusIx

IIpoBepsieMble Y1eMEHTHI COpePKAHUSA

Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUSA
1 Harypanbnble uncna
ApudmeTrnueckue JeMCTBUS ¢ MHOTO3HAYHBIMU HATYpaJbHBIMH YUCIaMU. YHCIOBBIE
11 BBIPAXEHUS, MOPSIIOK JEHCTBUM, HCIOIb30BaHnEe CKOOOK. cnonp30Banue npy BEIUMCICHUSIX
' NIEPEMECTUTENBHOIO U COYETATEIBHOTO CBOMCTB CJIOKEHHSI U YMHOXKECHMS,
pacnpeeuTeIbHOro CBOMCTBA YMHOKEHUS
1.2 OxpyriieHHe HaTypaJIbHBIX YUCEI
13 Jlenutenu v KpaTHBIE YKCIa, HAMOOJBITUN OOIIUH JEIUTENh U HaUMEHbIIee 00111ee KpaTHOE.
' JlenuMoCTb CyMMBI U IPOU3BEIEHUS
14 Jlenenue ¢ ocTaTkoM
2 Hpobu
21 OObIKHOBEHHAas 1poOb, OCHOBHOE CBOMCTBO JpoOH, cokpalieHue npodeii. CpaBHeHHE U
' yIopsiJ0uMBaHue Apooeit
29 Pemenue 3a1a4 Ha HaXOX/I€HUE YaCTU OT LEJIOT0 U IIEJIOTO0 MO ero 4yactu. J[poOHoe uucio
' KaK pe3ynbTaT AeJICHUs
23 [IpencraBnenue aecATUUHON JpoOu B BUIe OOBIKHOBEHHOM JIpOOU U BO3MOXKHOCTD
' MpeACTaBICHUS OOBIKHOBEHHOW IPOOH B BUJIE ACCATUIHON
24 JlecsaTuuHble APOOU U MeTpUUecKas cucreMa Mep. Apudmerndeckue IeHCTBHS U YUCIIOBbIE
' BBIPAKEHUS C OOBIKHOBEHHBIMH U JIECSITUUHBIMH JPOOSIMU
25 OtHowenue. Jlenenue B JaHHOM OTHouIeHUU. Macmital, nponopuus. [Ipumenenue
' IIPONIOPLIMI IPU PELIEHUH 3a7a4
[TonsiTue npoueHTa. Beruucnenre nponeHTa OT BEIMYMHBI U BEJIMYUHBI IO €€ TIPOLIEHTY.
2.6 BripakeHue nporeHToB AeCATUYHBIMU ApoOsiMu. Perienue 3a1a4 Ha MpoLEeHTHl. Boipaxkenue

OTHOIICHMS BCJIIMYWH B ITPOLICHTAX




ITonmoxxurenbHBIC U OTPHULATCIIBHBIC Y CJIa

[TonoxuTenpHble U OTpULATENbHBIC Yncaa. Llenbie uncna. Moaynp yucia, reoMeTpu4ecKast

3.1 MHTepHpeTanus Moayist yncia. M3006paxeHnue ynucen Ha KOOpAUHATHOHN npsiMoii. YnciioBele
npoMexyTku. CpaBHEHUE YuCel
3.2 Apudmernueckue 1eHCTBUS € MOJT0XKUTEIBHBIMUA U OTPULATEIbHBIMHI YUCIAMU
33 [IpsiMoyronbHas cucTeMa KOOpJUHAT Ha II0cKocTH. KoopauHaThl TOYKHM Ha MIIOCKOCTH,
' abcmucca u opauHara. Iloctpoenue Touek u GUryp Ha KOOPAUHATHOH MIIOCKOCTH
4 BykBeHHBIE BBIPAKEHUS
[IpumeneHnne OyKB JyIsl 3aIUCH MAaTEeMAaTHYECKUX BBIpAKEHUHN U TIpeaioskeHuil. CBoHCTBa
4.1 apupMeTHIECKUX AeWCTBUI. ByKBeHHBIE BRIPAXEHHS U YMCIIOBBIE MTOACTaHOBKH. ByKBEeHHBIE
paBEeHCTBA, HAX0X/IEHNE HEM3BECTHOIO KOMIIOHEHTA
42 ®opmyitel, GOpMYITBI IEPUMETPA U TUIOIIAAN IPSIMOYTOJIBHUKA, KBaJpaTa, 00beMa
' napajiesnenunesa 1 kyoa
5 Pemienue TekcToBBIX 3a/1a4
5.1 Pemrenre TekCTOBBIX 337124 apu(PMETHUIECKUM CITIOCOOOM
5.2 Pemenue normueckux 3anad. Pemenue 3aau nepebopom BceX BOZMOKHBIX BAPUAHTOB
Pemienue 3aay, cofepKaiiux 3aBUCMMOCTH, CBSI3bIBAIOIIUX BEIIMYMHBI: CKOPOCTH, BPEMsl,
53 paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENILHOCTD, BpEMS, 00beM pabOThl.
' EnuHuns n3mMepeHus: Macchl, CTOMMOCTH, PACCTOSTHUS, BpEMEHHU, CKOPOCTH. CBSA3b MEXKIY
€IMHULIAMU U3MEPEHUS Ka)KI0M BETUUMHbI
54 Pemenue 3aiay, cBSI3aHHBIX C OTHOLIEHUEM, [TPONIOPLIMOHAIIBHOCTHIO BEJINYMH, IPOLIEHTAMU;
' pelleHre OCHOBHBIX 3a/1a4 Ha JpOOU U MPOLEHTHI
55 OneHka U NpUKKJIKA, OKpyTieHue pe3ynbrara. CocTaBiieHne OYKBEHHBIX BBIPAKEHUH 10O
' YCIIOBUIO 33JJa4H.
56 [IpencraBneHne JaHHBIX ¢ HOMOIIBIO Ta0IMI U tuarpaMM. CtonlOuarele AuarpamMmel. YteHue
' KpYTOBBIX AHarpamm
6 Harnsgnas reomerpus
6.1 Touka, npsiMasi, OTpE30K, JIyd, yroJ, JIoMaHasi, MHOTOyTOJIbHUK, YETHIPEX YT OJIbHUK,
' TPEYrOJIbHUK, OKPY>KHOCTb, KPYT
6.2 B3aumHoe pacronoxeHue JByX NpsMbIX Ha IIJI0CKOCTH, NapaJlIeNIbHbIE NIPSMBIE,
MepIEeHIUKYIIIpHbIE IPSIMbIE
6.3 N3mepenune pacCTOSHUN: MEXY IBYMsI TOUKaMH, OT TOUKH [0 MIPSIMOM, AJIMHA MapUIpyTa Ha
' KBaJpPaTHOMN CETKE
6.4 W3mepenue u nocTpoeHue yrioB ¢ MOMOUIbIO TPAHCIIOPTUPA
6.5 Busl TpeyroiabHUKOB: OCTPOYTOIBHBIHN, MPSIMOYTOJIbHBIHN, TYIOYTOJIbHBIN, paBHOOEAPEHHBIH,
' PaBHOCTOPOHHHU
6.6 YetbipexyronbHukK. [IpsMoyronbHUK, KBaApaT: UCIOIb30BaHUE CBOWCTB CTOPOH, YIJIOB,
' JIaroHaneu
6.7 N306paxenune reomeTpuueckux (Uryp Ha HEJIMHOBAHHOM OyMmare ¢ HCIOJIb30BaHUEM
' LUPKYIIA, JIMHEHKH, yrolbHUKa, TpaHcnopTupa. [loctpoenus Ha kierdaroit 6ymare
6.8 IlepumeTp MHOTOYTOJIbHUKA
6.9 [TonsTre momanu GUrypsl, €IMHAIIBI U3MEpeHus iomaau. [IpubmrkeHHoe n3MepeHne




wIomaau Guryp, B TOM YUCIIe Ha KBaPaTHOU CETKe

6.10 [TpubnuxeHHoe n3MepeHne AIHMHBI OKPYKHOCTH, TUIOIIAANA Kpyra

6.11 CumMeTpus: LIeHTpalibHasA, oceBas U 3epKaibHas. [locTpoeHne cuMMeTpUUHbIX QUTYp

Harnsaneie npeacTaBieHns 0 NPOCTPAaHCTBEHHBIX (pUrypax: mapajuienenurnen, Kyo, mpusma,
6.12 nUpaMuIa, KOHYC, IIMIMHP, map u chepa. M3o0paxeHne npocTpaHCTBEHHBIX (QUTyp.
[Tpumeps! pa3BepTOK MHOTOTPaHHUKOB, IWIMHAPA U KoHyca. Co3anue Mojenei
MPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpoOBOJIOKH, IUTACTHIIMHA U APYTHX MATEPHAJIOB)

[TonsiTue o6beMa, enuHUIBI U3MepeHus: o0bema. O0BbEM MPSIMOYTOJIBLHOTO MapaljiesenuIesa,

6.13 ky6a

IIpoBepsieMblie TPeOOBAHMA K pe3yJabTaTaM
ocsoeHus OOII u 3y1eMeHTHI coepKaAHNA

7 KJacce

IIpoBepsiemble TpeGoBaHus K pe3yabraram ocBoenusi OOI1

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHus

1 Yucia 1 BEIUKCIIEHUS

11 BrImonHATh, codeTasi yCTHbBIE U TUCbMEHHBIE IPUEMBI, apu(MeTHIECKUe IEHCTBHS C
' palMOHaIbHBIMU YHCIAMU

HaxoauTh 3HaueHUs YMCIOBBIX BBIPAXKEHUN, IPUMEHSATh Pa3HOOOpa3HbIE CIIOCOOBI U
1.2 IIPUEMBI BEIYUCIICHHS 3HAYECHUH APOOHBIX BBIPAXKEHUH, COIepKAIIUX OOBIKHOBEHHBIE U
JECSITUUHBIE POoOH

IlepexoauTh 0T OJJHOM (OPMBI 3aIHMCH YKCeIT K APYroi (MpeoOpa3oBbIBAaTh AECATHUHYIO
1.3 IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO IPOOB)

14 CpaBHUBaTh U YNOPSAJOYMBATH PALIMOHAIBHBIE YUCIIA
1.5 OxpyrisTh yucia
16 BBINOMHATE IPUKUIKY U OLIEHKY pe3y/bTaTa BEIUUCICHHUM, OLIEHKY 3HAaYEHHI YHCIOBBIX

BBIpa)KeHHﬁ. BEINIONHATE I€MCTBUS CO CTEIEHAMH C HaTypaJbHBIMHU ITOKA3aTCIIAMUA

1.7 HpI/IMeHSITI) MMPU3HAKH OACTIUMOCTH, Pa3JIOKCHUC HA MHOXXHUTECIIN HATYPAJIbHBIX YHUCCII

Pemars IMPAKTUKO-OPUECHTHUPOBAHHBIC 3aJa4U, CBA3AHHBIC C OTHOIICHHUEM BCIIUYNH,

18 MPONOPIIMOHATLHOCTHIO BEJTMYNH, IPOIICHTAMHU, HHTEPIIPETUPOBATH PE3yIIbTATHI
' pEILIeHHS 3a/1a4 ¢ YY€TOM OTPaHUYCHHI, CBSI3aHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMbBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXXEHUS
21 Hcnonb3oBath anredpandyeckyro TEpMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B
poIecce OCBOCHUS y4eOHOTo MaTeprasia
2.2 Haxonuth 3HaueHns OYKBEHHBIX BBIPAXKEHUHN MPU 3aJaHHBIX 3HAUEHUAX MEPEMEHHBIX
23 BoinonHATe mpeoOpazoBaHus 1EJI0T0 BBIPAXKEHUS B MHOTOWIEH MPUBEIECHUEM MO JO0HBIX

CJIaraeMbIX, PACKPBITHEM CKOOOK




BremonHATh YMHOXCHUC OJJHOYJICHA HA MHOT'OYWICH U MHOI'O4JICHA HAa MHOT'OYJICH,

2.4
IIPUMEHATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTU
Ocy1ecTBIATh Pa3I0KeHHE MHOTOWIEHOB HA MHOXKUTEJIN C TIOMOIIIBIO BEIHECEHUS 3a
2.5 CKOOKM 00IIIer0 MHOXKHUTEISI, TPYIITUPOBKH CIaraeMbIX, IPUMEHEHUST GOopMYIT
COKpAILlEHHOI'O0 YMHOKEHUS
26 [TpumensTH Mpeodpa3zoBaHKUs MHOTOUWICHOB ISl PEHICHUS Pa3IMYHBIX 3a/1a4 U3
' MaTeMaTHKH, CMEXXHBIX IPEAMETOB, U3 PEANbHOMN MPAKTUKU
97 Hcnonb30BaTh CBONWCTBA CTENEHEN C HaTypallbHBIMU I10Ka3aTEeJIIMU J1J1s IPpeoOpa3oBaHus
' BBIPAKCHUI
3 VYpaBHEHUS U HEPAaBEHCTBA
Pemate nnHeiHbIe ypaBHEHMsI ¢ OJJHOM MEPEMEHHOM, IPUMEHSISI ITpaBUiIa epexoa oT
3.1 MCXOJ/IHOTO YPAaBHEHHS K PABHOCHILHOMY eMy. [IpoBepsTSh, sIBIISETCS I YUCIIO KOPHEM
YpaBHEHMSI
3.2 [TpumensTh rpadudeckre METOAbI IPH PEILICHUH JTMHEHHBIX YPAaBHEHUI U UX CUCTEM
33 [TonGupath mpUMepHI Map YMCe, ABISIOMIUXCS PEIICHHEM JIMHEHHOTO YPaBHEHUS C
' JBYMS IEpEMEHHBIMU
3.4 CTpouTh B KOOPAWHATHOH MJIOCKOCTH TpayK JIUHEHHOTO YPAaBHEHHS C IBYMSI
' [IEPEMEHHBIMH; MTOJIb3YSICh IPauKOM, IPUBOAUTE IPUMEPHI PELICHUS YpaBHEHUS
35 Pemate cuctemsl IByX JIMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHCIIE
' rpaduuecku
CocTaBisTh U pemiaTh JIMHEHHOEe ypaBHEHHE WIIM CUCTEMY JIMHEHHBIX YpPaBHEHUH 1O
3.6 YCIIOBHIO 331241, HHTEPIIPETUPOBATh B COOTBETCTBHH C KOHTEKCTOM 33/1a4H
MIOJTy4YEeHHBIH pe3ysbTar
4 Koopaunats! u rpadpuku. @yHkuun
N3o0paxaTh Ha KOOPAUHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
4.1 KOOp/AMHATaM, JIy4H, OTPe3KH, HHTEPBaJIbl, 3alIUCHIBATh YMCIOBbIE TPOMEXYTKH Ha
anreOpandeckoMm sI3bIKe
4.2 OTMmeuaTh B KOOPIAMHATHOM MIOCKOCTH TOYKH T10 3a/JaHHBIM KOOPIUHATAM
4.3 Crpouts rpaduku JuHeHHbIX QyHKIMNA. CTpouTs rpadux GyHKIUM Y = [X|
OnwuchIBaTh ¢ TOMOUIBIO (PYHKITNI H3BECTHBIC 3aBUCIMOCTH MEX/Ty BETMUMHAMMU:
4.4 CKOpOCTh, BpeMsl, pacCTOSIHUE, LIEHY, KOJTMYECTBO, CTOMMOCTh, TPOU3BOAUTEIILHOCTD,
BpeMmsi, 00beM padoThI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa
46 ITonumaTsb rpadudeckuii cocod npeacTaBIeHUs U aHAJIM3a UHPOPMALIUH, U3BIIEKATh U

MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH

IIpoBepsiemble 31€eMeHTHI COAEPKAHNUS

Kon IIpoBepsieMbli 3JIEMEHT COACPKAHMS
1 Yucna v BIYMCIECHUS
11 Jpobu 0OBbIKHOBEHHBIE U A€CATUYHBIE, IEPEX0]] OT OJHOU hopMbI 3amucu 1podelt K APYroi.
' [TonsiTHE palOHANBHOIO YHCIIA, 3alIMCh, CPABHEHHE, YIIOPSIOYMBAHUE PALIUOHATIBHBIX YHCEI
19 Apudmernueckue 1eHCTBHS C pallMOHAIBHBIMU YKCIaMu. Pemenue 3aaay u3 peaabHON
' MPAKTUKU Ha YacTH, Ha ApoOu
1.3 CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeJIeM: ONpeieieHne, Mpeodpa3oBaHne BIPAKEHH Ha




OCHOBE OTIpe/ICTICHHUS, 3aIHCh OOJBIINX YHCEI
14 [TponeHTsl, 3aMCh MPOLEHTOB B BUJIE IPOOH U APOOH B BUJE MPOLEHTOB. TpU OCHOBHBIE
' 3aJ]a4M Ha IPOLEHTHI, PELICHHE 3a/1a4 U3 PEaJIbHON MPAKTUKU
1.5 [TpuMeHeHre TPU3HAKOB JI€IMMOCTH, Pa3JI0KEHUE HA MHOXKUTEIN HaTypalbHBIX YUCEI
1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSAMasi ¥ 0OpaTHAs MPOIOPLIHUOHATBHOCTH
2 Anrebpanyeckue BhIpaKEHUS
21 IIepeMeHHBIE, YUCIIOBOE 3HAUYECHUE BBIPAXKEHUS ¢ IEPEMEHHOM. J[omycTuMBbIEC 3HaYCHUS
' IIEPEMEHHBIX
29 [TpencraBieHne 3aBUCUMOCTH MEX/ly BETMUMHAMU B BUie GOpMyIbl. Beranciaenus no
' dbopmynam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPQKEHUH, TOXKIECTBEHHO PaBHBIC BBIPAYKESHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM
25 OpnnowieHsl 1 MHOrowieHsl. CreneHs MHOrowieHa. Clio)keHue, BBIYMTaHUE, YMHOKEHHE
' MHOI'O4JIEHOB
26 @opMyJIbl COKPAILIEHHOT0 YMHOKEHUS: KBapaT CyMMBI U KBaJapar pazHocTu. Popmyna
' pa3HOCTH KBagparoB. Pas3noxeHnne MHOrOWIEHOB HA MHOKUTEIN
3 YpaBHeHUs
31 VYpaBHeHHE, KOpEHb YpaBHEHMs, IpaBuia MpeoOpa3oBaHusl ypaBHEHUS, pABHOCHIIBHOCTh
' ypaBHEHUH
3.2 JInHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOM, YU CIIO KOPHEM JINHEWHOIO YPABHEHUS, PEIICHHE
' JIMHEUHBIX YPaBHEHUN
33 CocraBieHne ypaBHEHUH 10 YCIOBHIO 3a7jau. PerieHre TeKCTOBBIX 3aa4 C IOMOIIBIO
' yYpaBHEHUHU
3.4 JluneliHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU U €ro rpaduk
Cucrema ByX JTUHEHHBIX YpaBHEHHH ¢ AByMs IepeMEHHbIMU. Pelienue cucreM ypaBHEHUI
3.5 Croco0OM MOJCTaHOBKU. [IpruMeps! peleHns: TEKCTOBBIX 3a/1a4 ¢ IOMOIIBIO0 CUCTEM
ypaBHEHUI
4 Koopnunats! u rpaduku. @yHkuun
4.1 Koopaunara Touku Ha npsAMOi
4.2 Hucnossle TpOMEKYTKH. PaccTossHrE MEX Ty IBYMS] TOUKAMHU KOOPJAMHATHON NPSMON
43 [TpssmoyronbHas cucrema koopauHat, ocu OX n Oy. AGcuurcca u opAMHATa TOYKU HA
' KOOpPJMHATHOM IJIOCKOCTH
4.4 [Tpumeps! rpadukos, 3a1aHHbBIX hopMynamu. UteHne rpauKoB peanbHbIX 3aBUCUMOCTEMN
4.5 [Tonstue pynkuuu. I'paduk pynxnun. CroiicTBa GyHKIMH
4.6 Jluneiinas Qynkuus, ee rpaduk. I'papux GyHkum y = |x|
4.7 ['paduueckoe perieHne TMHEHHBIX YPAaBHEHNUH U CUCTEM JIMHEHHBIX YpaBHEHUN

IIpoBepsiemble TpeOOBaHus K pesyabraram ocsoenus OOII

Kon

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOCHNUSI OCHOBHOI 00pa3oBaTeIbLHOM

NMPoBePSEMOro | MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus




pe3yJabTara

1 Yuciia 1 BIYUCICHUS
Hcnonb30BaTh HaYaIbHbIE MPEICTABICHUS O MHOXKECTBE JIEHCTBUTEIIbHBIX YHCEN IS
11 CPaBHEHUS, OKPYTJICHUS ¥ BBIYUCIICHUH, N300pakaTh ACHCTBUTEIbHBIC YHCIIA TOYKAMU
Ha KOOPJAMHATHOU NPSIMOM
[IpumensTh MOHATHE apUPMETHIECKOTO KBaIPATHOT'O KOPHSI, HAXOIUTh KBaJpaTHbIE
1.2 KOPHH, MCIIONB3YS TPH HEOOXOAUMOCTHU KAIBKYIATOP, BHITOIHATH TPeoOpa3oBaHus
BBIpXXEHUI, CO/IepKAIUX KBAJPaTHbIE KOPHH, UCIIONB3YS CBOMCTBA KOPHEH
13 Hcnonb3oBarh 3anucu OOJIBIINX U MATIBIX YUCEN C TOMOIIBIO AECATUYHBIX APOOEH U
' creneHel yucna 10
2 Anrebpandeckue BbIpaKeHUS
21 [IpuMeHATh MOHATHE CTETIEHHU C IEJIBIM IT0Ka3aTeJIeM, BBIIOIHATH TPEoOpa30BaHUS
' BBIPXXEHUI, COIEPIKALUX CTETICHU C LIeJIbIM MTOKa3aTeleM
29 BbINOmHATE TOXKAECTBEHHBIE MPEOOPA30BAHMS PAIIMOHATIBHBIX BRIPAXKEHUN HA OCHOBE
) MpaBUJI ICUCTBUM HAJ MHOTOUJIEHAMH U alre0OpandecKuMu JIpoOsIMHu
2.3 PacknaapiBaTh KBaIpaTHBIN TPEXUJICH Ha MHOKUTEIH
24 [TpumensTh mpeoOpa3zoBaHusl BIPAKEHUHN AJIs PELICHUS Pa3IuYHbIX 3a/1a4 U3
' MaTEeMaTUKH, CMEXHBIX MIPEIMETOB, U3 peaJIbHON MPAKTUKU
3 VYpaBHEHHS U HEPABEHCTBA
31 Pemarp nuHeitHble, KBaJpaTHbIC YPAaBHEHUS U PALIMOHANBHbBIC YPABHEHHUS, CBOSIINECS K
' HUM, CHCTEMBI JIBYX YPaBHCHHU C JIBYMsI IEPEMCHHBIMU
[TpoBoauTH MpoCTEHIIHE UCCIEIOBAaHUS YPABHEHHUI U CUCTEM YPaBHEHHI, B TOM YHCIIE C
3.2 MpUMEHEeHUEeM rpaduyecKux MpeICcTaBlIeHu (yCTaHaBINBATh, UMEET JIM YPAaBHEHHUE UITH
CUCTEeMa YpaBHEHUU pelIeHUs], €CITU UMEET, TO CKOJIbKO, U TIpoYee)
[TepexoauTh OT CIOBECHOU POPMYTUPOBKH 33/1a4H K €€ aareOpandeckoi Moenu ¢
3.3 MTOMOIIIBIO COCTABJICHHS YPABHEHUSI HJIM CHUCTEMBI YPAaBHEHHM, HHTEPIIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4H MOJYYCHHBIN pe3yabTar
[IpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB JIJIsi CPABHEHUS, OIIEHKH, PEIIATh JINHEHHbBIS
3.4 HEPaBEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh IpaUUECKyIO HILTIOCTPALIUIO
MHOECTBA PEIICHUI HEPABEHCTBA, CHCTEMbl HEPABEHCTB
4 OyHKIIUU
[Tonnmath 1 UCNONB30BaTh QYHKIIMOHATIBHBIC TIOHITHS U S3bIK (TEPMUHBI,
4.1 CHUMBOJINYECKUE 0003HAUEHUS), ONIPEENISITh 3HaUeHUE (PYHKIMH 110 3HAYEHHUIO
apryMeHTa, ONpeeNsaTh CBOWCTBA (DYHKIIUU TIO ee TpaduKy
42 Ctpoutb rpaduku 3JIeMEHTapHBIX QyHKIUH Buga: Y = K/X, y =x2, Yy =x%, y =[x,

OIHCHIBAaTh CBOWCTBA YMCIOBOW (DYHKIIMU 1O €€ TpapuKy

IIpoBepsiemble 3JIeMEHThI CO/IEP/KAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCTIECHUS
11 KBanpatusiit kopeHb u3 uncina. [lonsarue o0 uppanuonaabHoM yncie. JlecaTrnynbie
' NpUOIMKEHUS UPPALIMOHATBHBIX YHCEI
12 CoiicTBa apudmMeTnyecKkux KBaApaTHBIX KOPHEH U UX MPUMEHEHHUE K MpeoOpa3oBaHUIO
' YHUCJIOBBIX BBIPAKEHUN U BBIYUCIICHUAM. J[€HCTBUTEIBHBIEC YUCIIA




13 Crenens ¢ 1eabpIM [TOKa3aTeneM U ee cBoiicTBa. CTaHaapTHas 3aluch Yuciaa
2 AnrebpanyuecKue BHIPAKCHHS
2.1 KBaapaTHblil TpexuieH, pa3ioKeHHue KBaJApaTHOTO TPEXUJIeHa Ha MHOKUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi Ipoou
2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JIeJICHNE alNreOpandeckux Ipoodei
2.4 PannonanbHble BBIpayKEHUS U X IIPe0Opa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 KBagpatHoe ypaBHeHue, popMyiia KopHel KBagpaTHoro ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHENHBIM U KBAIPATHBIM
3.3 [Ipocreiimme ApoOHO-paLMOHATBHbBIE YPAaBHEHUS
I'paduueckas uHTEpHIpeTalUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
3.4 YPaBHEHUH € ABYyMs NIEPEMEHHBIMU. [IprMephl peleHns CHCTEM HEJIMHEWHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucaoBbie HEPABEHCTBA U MX CBOWCTBA
3.7 HepageHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OJIHOM MTEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUU
41 ITonarue Gpynkiuu. O61acTh onpereneHnss 1 MHOKECTBO 3HaueHul GpyHkiuu. Criocoos
3aaHus QyHKIUN
4.2 I'paduk pynkumu. YreHue cBOMCTB GYHKIUH 11O ee rpaduxy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOLUIMX PeabHbIE TPOLECCHI
44 @OyHKIUY, ONUCHIBAIOLINE MPSIMYIO U 00pPaTHYIO MPOMOPIMOHAIbHBIE 3aBUCIMOCTH, X
rpaduxu
45 OyHKkIMH Y = X3, Y = X°
4.6 Oynkiun Y = VX, y = x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHIM
9 kiacc
IIpoBepsiemble TpeGoBaHus K pe3yabraram ocBoeHusi OOI1
Kon . .
HIpOBEPSIEMOro IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/bHOIi
pesyabTaTa NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
1 Yucna v BBIYUCTIECHUS
11 CpaBHHBATH M YIIOPSIOYMBATH PAIIMOHATILHBIE H UPPAIIMOHATFHBIC YUCIIa
19 Beimonuate apupmernyeckue eWCTBUS C pallMOHATIBHBIMH YUCIIAMH, COYETas YCTHBIE U

IMMMCBbMCHHBIC IPHUEMBI, BBITIOJIHATH BBIYHUCICHUA C HPPAllHOHAJIbHBIMU YN CIIaMHU




HaXOI[I/ITB 3HAUCHUS CTEIICHEH C OCJAbIMH ITOKA3aTCIIIMHU 1 KOpHeﬁ, BBIYUCIIATH 3HAYCHUA

13 .
YHCIJIOBBIX BBIPAXKCHUN
14 OKpyryATh NEHCTBUTEIIBHBIE YUCIIA, BBITOIHATD IPUKUIKY PE3Yy/IbTaTa BEIYUCICHUM,
OLIEHKY YHCJIOBBIX BBIPAXKEHUN
2 VYpaBHEHMSI U HEPABEHCTBA
21 Pemartp nuHeHbIE U KBaJpaTHbIE YPABHEHUS, yPaBHEHUS, CBOJALIMECS K HAM,
' npocTenime ApoOHO-PAMOHAIBHBIE YPaBHEHUS
29 Pemartsp cucTteMbl IByX JTMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU U CUCTEMBI JBYX
' YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE ABJIAETCS JIMHEUHBIM
23 PemaTh TEKCTOBBIE 3a7a4y AJIT€OPaNuECKUM CIIOCOOOM C ITOMOIIBIO COCTABIIECHHS
' YPaBHEHHUs UM CUCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMU
[IpoBOaNTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCIIE C
2.4 [IPUMEHEHHEM TpapuuecKuX NpecTaBiIeHui (HapruMep, yCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH pEIICHHUs, €CIIU UMEET, TO CKOJIBKO)
o5 Pemarp nuHeiiHbIe HEpaBEHCTBA, KBAaJpAaTHbIE HEPABEHCTBA, N300paXKaTh PELICHHUE
' HEPABEHCTB HA YKMCIOBOW MPSIMOM, 3alIUChIBATh PEIICHHUE C TIOMOILBIO CHMBOJIOB
Pemartb cucTteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE
2.6 KBaJ[paTHOE HEPABEHCTBO, N300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOM
MPSIMOM, 3aIIMCBIBATh PEIIEHUE C [IOMOILBIO CHMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA MIPH PELICHUN Pa3IMYHBIX 3a7a4
3 OyHKIMH
Pacrnio3HaBaTh (yHKIMU U3Y4EeHHBIX BUIOB. [loKa3bpIBaTh CXeMaTUYECKH PACIIOIOKEHUE
3.1 Ha KOOPJIUHATHOM IIOCKOCTH rpadukoB pyHkuui Buga: y = Kx, y = kx+b, y = k/x,y =
ax?+bx+c, B 3aBUCHMOCTH OT 3Ha4YCHHH K03()(DULIMCHTOB, OMUCHIBATH CBOMCTBA ()yHKIHI
39 [Toka3bIBaTh CXEMaTHYECKH PACIOIOKEHNE HA KOOPIMHATHON IIIOCKOCTH rpapuKoB
' Gyukumii Buga y = v'X, y = |X| 1 onuchIBaTh CBOMCTBA QYHKIMIA
33 Crpouth 1 n300pakaTh CXeMaTUYECKU IpapuKu KBaIpaTUYHBIX (YHKIIHI, OMUCHIBATD
' CBOMCTBA KBaJIpaTUYHbIX (PYHKIMH 1O UX rpaduKam
34 Pacrnio3HaBaTh KBaipaTUUHYIO (GYHKIIHIO IO (hopMyJie, IPUBOAUTE IPUMEPHI
' KBaJIpaTUYHBIX (QYHKIUN U3 peaabHON KU3HU, PU3UKU, TEOMETPUN
4 Apudmernueckas 1 reoMeTpruUecKas Iporpeccuu
41 Pacrnio3HaBaTh apupMeTHIECKYI0 U TEOMETPUUECKYIO IPOTrPECCUH MPH pa3HbIX crlocobax
' 3a[aHus
492 BBINONHATE BBIYUCICHUS C UCIIOIB30BaHUEM (OPMYIT N-To wieHa apudMeTHIecKoi u
' F€OMETPUUYECKON ITPOTPECCUI, CYMMBI IEPBBIX N YJICHOB
4.3 N300paxaTh 4ieHbl MOCIeI0BATEIbHOCTH TOUKaMH Ha KOOPIUHATHOMN MIOCKOCTH
44 Pemats 3a1aun, cBsI3aHHBIE C UUCIIOBBIMU MOCJIEI0BATEILHOCTSIMU, B TOM UUCIIE 33]1a4H

U3 pealibHOM KMU3HHU (C HCTIONb30BAaHUEM KAJIbKYIISTOPa, HU(POBBIX TEXHOJIOTHH)

IIpoBepsiemble 31€eMeHTHI COAEPKAHNS

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
1 Yucna 1 BEIYUCIECHUS
1.1 PanmonansHbIe Unca, UppalioHaIbHbIC YUCIa, KOHECUHbIE M OECKOHEUHBIE ACCITHIHBIC IPOOH




MHokecTBO I[QﬁCTBHTGJIBHBIX YHUCCII, Z[GI\/JICTBI/ITCHBHBIG qpcia Kak 0eCKOHEYHEIE JACCATUYHBIC

1.2 | apoGu. B3auMHO 0HO3HAUYHOE COOTBETCTBUE MEX1Y MHOKECTBOM JECHCTBUTEIbHBIX YHCET U
KOOpAMHAaTHOM npsiMoil. CpaBHEHHE AEUCTBUTEIbHBIX YNCEIN
1.3 | Apudmernueckue neicTBUS C NEHCTBUTEIBHBIMHA YHCIAMU
N3mepenus, npuOiankeHus, oueHKU. Pa3mepsl 00bEKTOB OKpYXKAIOILEro MUpa, JJINTEIbHOCTh
1.4 | npoueccoB B okpy:xaromieM Mupe. [IpulOnmkeHHoe 3HaueHNEe BETMUUHBL, TOUHOCTD
npubimxenus. Oxkpyrienue yucen. [Ipukuaka u oleHKa pe3yabTaToB BHIYMCICHUN
2 VYpaBHEHHS U HEPABEHCTBA
2.1 | YpaBHeHUs ¢ OTHOU IEPEMEHHOM
2.2 |Jluneiinoe ypaBHeHue. Perienne ypaBHeHU, CBOIAIIMXCS K TUHEHHBIM
2.3 | KsanparHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOASIIMXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUHN TPEThEN U YETBEPTOM CTENEHEN
pa3oKEeHUEM Ha MHOXKUTEIH
2.5 Pemmenne npoOHO-pallMOHAIBHBIX YPaBHEHUN
2.6 | Cucremsl ypaBHEHUI
2.7 | YpaBHeHHeE ¢ IBYMS IEPEMEHHBIMHU H €0 Tpaduk
2.8 | Pemenue cuctem qBYX JTMHEHHBIX YpaBHEHUH C ABYMS IIEPEMEHHBIMU
2.9 |Pemenue cucrem JBYX YpaBHEHUH, OIHO U3 KOTOPBIX JUHEHHOE, a IPYroe - BTOPOil cTeneHu
2.10 |I'paduueckas MHTEpIIPETALMs CUCTEMbI YPaBHEHHH € IByMsI IepeMEHHBIMU
2.11 |PenieHue TEKCTOBBIX 33134 aTeOPaNdIeCcKHM CITIOCOOOM
2.12 | YucnoBble HEpAaBEHCTBA U X CBOHCTBA
2.13 | Pemenue TUHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
2.14 | Pemenue cucteM JMHEHHBIX HEPABEHCTB C OJJTHON NIEPEMEHHOM
2.15 | KBagpaTHbIe HEpaBEHCTBA
2.16 |I'paduueckas MHTEpIIPETAINs HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU
3 OyHKIIH
31 KBanparuunas ¢pyHkius, ee rpaduk u coiicta. [lapaGosna, koopauHATHI BEPIIUHBI TapadoJIbI,
0Chb CUMMETpPHUHU TTapaboJIbl
3.2 |I'paduku pynkumit y = kx, y = kKx+b u ux coiicTa
3.3 |I'paduku pynkuumii y = K/X, y = X® 1 ux cBOHCTBa
3.4 |T'paduxu pyHKIM Y = VX, Y = |X| ¥ uX cBOMCTBA
4 YucnoBble OCIEN0BATENBHOCTH
41 Omnpenenenue U crocoObl 3a1aHUs YUCIIOBBIX MOCIeI0BaTeNbHOCTEN. 3a1aHne
MOCJIEIOBATEILHOCTH PEKYPPEHTHOUN popMyIioi u Hhopmysoit N-ro uieHa
492 Apudmernueckas nporpeccusi. Popmyssl N-To wieHa apupMETUIECKON MPOrpecChu, CyMMBI
NEPBBIX N YJIEHOB
43 I'eomeTpuyeckas nporpeccusi. @opMyJsibl N-ro WieHa TEOMETPUUECKON MPOrPECCUH, CYMMBbI
NEPBBIX N YJIECHOB
4.4 | 300pakeHue WICHOB apu(PMETHIECKON ¥ T€OMETPUIECKOM MPOTPECCHid TOUKaMH Ha




KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIOHEHIHAJIBHBIN POCT

4.5 | CioHbI€ IPOLIEHTHI

IIpoBepsiembie Ha OI'D Mo MaTeMaTUKe
TpedoBaHus K pesyiabraram ocsoeHus OOII OO0

st mposenenust OI'D o MaTeMaTuKe UCIIONb3YyeTCs epedeHb (KOTU(PUKATOP) MPOBEPSEMBIX
TpeboBanuit k pesynbpratam ocBoeHuss OOIT OO0 u nepeveHb JIEMEHTOB COACPIKAHUSA.
Ilepeuenn (koaupukaTop) NpoBepsieMbIX TPebGoBaHuil K pesyiabTaTam ocsoenust OOII OO0

Kon
NpoBepPsIeMoOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOCHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTO 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

YMeHnue onepupoBaTh MOHATUAMU: MHOKECTBO, IOJIMHOKECTBO, ONIEPALIUU HAJ
MHOKE€CTBaMU; YMEHHE OTIEPUPOBATH MOHIATUSIMU: Tpad, CBA3HBIN Tpad, 1epeBo, UK,
IIPUMEHSTh UX MPU PELICHUH 3a/1a4; YMEHUE UCII0Ib30BaTh rpaguecKoe NpecTaBIeHUue
MHO>KECTB I OMMCAHUS PeasIbHBIX MPOLIECCOB U SBICHUH, IPH PEIICHUN 33]a4 U3
JPYTUX y4eOHBIX IIPEIMETOB

YMeHue onepupoBaTh MOHATUSIMU: OTPEEICHUE, aKCUOMa, TEOpEMa, JI0Ka3aTeIbCTBO;
YMEHHE PAcIO3HABATh UCTUHHBIC U JIOXKHBIE BBICKA3bIBAHMS, IPUBOIUTE IPUMEPHI U
KOHTPIPUMEPBI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUIM

YMeHnue onepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO, IPOCTOE U COCTABHOE YHCIIO,
JIEJIMMOCTb HAaTypajibHBIX YMCEIl, IPU3HAKU AEITMMOCTH, 1I€JI0€ YUCIIO0, MOYJIb YHCIIa,
OOBIKHOBEHHAs P00k U JecITUYHas ApoOb, CTAaHAAPTHBIN BUJ| YUCIIa, pallUOHATIBHOE
YHCII0, HPPALMOHATBHOE YHCII0, apU(PMETUIECKHIA KBaJPaTHBIN KOPEHb; YMEHUE
BBITIOJIHATH JIEUCTBUS C YACIAMH, CPABHUBATh U YIOPAAOYUBATh YNCIA, IPEICTABIIST
yyclia Ha KOOPAMHATHOW MPSIMOM, OKPYTJISATh YKCia; YMEHUE J1e]aTh IPUKUIKY U OLICHKY
pe3yJibTaTa BBIYUCICHUN

YMeHue onepupoBaTh MOHATUAMU: CTEIIEHb C LEJIBIM MoKa3aTesaeM, apupMeTHUECKH
KBa/IpaTHbIN KOPEHb, MHOTOUJIEH, ajlredpandeckas 1poOb, TOXKAECTBO; 3HAKOMCTBO C
KOPHEM HaTypaJIbHOW CTeTeHHU OO0JIbIIIe €AUHUIIbI; YMEHHE BBINOJIHATH PAacuyeThl IO
dbopMynaMm, mpeodpazoBaHuUs IENbIX, APOOHO-PAITMOHATBFHBIX BHIPAKEHHUH U BHIPAKCHHHA
C KOPHSIMH, Pa3JIoK€HNE MHOTOUYIEHA HA MHOKUTENH, B TOM YHCJIE C UCTIOIb30BaHUEM
(dhopMyI pa3HOCTH KBaJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJTHOU
IIEPEMEHHOM, YACIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHUE peIlaTh
JMHEWHBIE U KBa/IpaTHbIE ypaBHEHUS, APOOHO-PALMOHAIBHbBIE YPaBHEHUS C OJHOMN
IIEPEMEHHOM, CUCTEMBI JIBYX JJMHEHHBIX YPABHEHUN, JIMHEIHBIE HEPABEHCTBA U UX
CHCTEMBI, KBaJIpaTHbIE U APOOHO-PALMOHATbHBIE HEPABEHCTBA C OJJHON TIEPEMEHHOM, B
TOM YHCJIE ITPU PEIICHHUH 33/1a4 U3 IPYTUX NPEeIMETOB U MPAKTHYECKUX 3a/1a4; YMEHUE
UCIOJIb30BATh KOOPIUHATHYIO MPSIMYIO M KOOPAMHATHYIO TUNIOCKOCTh JIJIsl U300pakeHus
pELIECHNI ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: GyHKIUSA, Tpaduk QyHKINH, HYTH QYHKIUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHusl, yObIBaHUS, HAUOOJIbIIEE U
HaMMEHblIIee 3HaYeHUs1 QYHKIUU; YMEHHUE ONePUPOBATH MOHATHIMU: IpsAMast
MIPOMOPLUOHANIBHOCTD, JTUHEWHasd QyHKIMSA, KBaApaTUYHas PyHKIMs, oOpaTHas
IPONOPIMOHATBHOCT, apabosa, Tunepoosa; yMeHue CTpouTh Tpapuku QyHKIMH,
MCIOJIb30BaTh IpaduKH ISl ONPEEICHNs CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, AJIs
peleHus 3a/1a4 U3 APYrux y4eOHbIX MPEeIMETOB U peabHON )KU3HU; YMEHHUE BhIpaXaTh
(dbopMynaMy 3aBUCUMOCTH MEXIY BEIMUYNHAMU




YMeHue onepupoBaTh MOHATHAMU: TIOCIEOBATEILHOCTD, apUpMETHIECKas U
TE€OMETPHYECKasl IPOrPECCUH; YMEHUE UCIO0Ib30BaTh CBOWCTBA IIOCIEA0BATEIBHOCTEN,
(bopMyIIBI CYMMBI M OOLIIETO WiieHa MPH PEIICHUH 33ja4, B TOM YHCJIe 3a/a4 U3 APYTHX
y4eOHBIX IPEMETOB U PeaIbHOMN KU3HU

YMeHue peniats 3a/1a4u pa3HbIX TUIOB (B TOM YHCIIE Ha MPOILIEHTHI, TOJIU U YacTH,
JBIKEHUE, paboTy, IIEHy TOBApOB M CTOMMOCTH TIOKYIIOK U YCIJIYT, HaJIOTH, 33]]a4 U3
o0yacTu ynpaBJieHHs JUYHBIMU U CEMEUHBIMHU (PMHAHCAMU); YMEHHE COCTaBIISATh
BBIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 33J1a4M, UCCIIEI0BATh
MOJIyYEHHOE pEeIlleHre U OLEHUBATh IIPaBIONOJ00HOCTD MOJIYYEHHBIX PE3YyIbTATOB

YMeHue onepupoBaTh MOHATUSIMU: GUTYpPA, TOUKA, OTPE3OK, MPsIMas, JIy4, JOMaHasl,
yroJl, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, PABHOOCIPEHHBIN U PAaBHOCTOPOHHHIMA
TPEYTONBHUKH, MPSIMOYTOJIBHBIA TPEYTOIBHUK, MEIMaHa, OUCCEKTPHCA U BHICOTA
TPEYTOJIbHUKA, YETHIPEXYT OJIbHUK, TTApaIJIeIIOTPaMM, pOMO, IPSIMOYTOJIBHHK, KBAJIPaT,
Tparenus; OKPYK HOCTb, KPYT, KacaTeIbHas; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU
durypamu; yMeHHe peliath 3a7a4u, B TOM YHCJIE U3 TOBCEIHEBHOM KU3HU, HA
HAXO0XICHUE TEOMETPUIECKUX BEIIMIUH C TPUMCHEHUEM U3YYCHHBIX CBOMCTB puryp u
(hakToB
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YMeHue onepupoBaTh MOHATUSMU: PABEHCTBO (UT'Yp, PABEHCTBO TPEYTOJIbHUKOB;
[apaJUIEIbHOCTD U MEPIICHIUKYISIPHOCTD IPSMBIX, YTOJI MEXKIY NPSMBIMU,
NEePIEHANKYIISAP, HAaKJIOHHAs!, IPOEeKIHs, noo0ue Gpuryp, nogoOHbIe TPEYrOJIbHUKHY,
CUMMETpPUSI OTHOCUTEIIBHO TOUYKH U NPSMOM; YMEHUE PACIIO3HABATh PABEHCTBO,
CUMMETPHIO U Tofio0ue Guryp, napauieabHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX B
OKpPY’KarollleM MHUpe
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YMeHue onepupoBaTh MOHATUSAMU: AJIMHA, PACCTOSHUE, YTOd (BeIUYMHA yTria, CHHYC U
KOCUHYC yIJja TPEYyrojbHUKA), IUIOIIA/b; YMEHUE OLIEHUBATh Pa3MepPbI IPEAMETOB U
00BEKTOB B OKpYXaoIlleM MUPE; YMEHHE IPUMEHATh (HOpMYJIIbl IEpUMETpa U TUIOIAAN
MHOT'OYT'OJIbHUKOB, JJTMHBI OKPYKHOCTH M IUIOIIAAHN Kpyra, o0bema npsiMOyrojJbHOTO
NapajuleNIeNUIeNa; YMEHUE IPUMEHATH IPU3HAKH PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMMe yTJIOB TpeyrojbHuKa, Teopemy Iludaropa, TpuronoMerpuueckre COOTHOIEHUS
JUIS. BBIYMCIIEHUS IJINH, PACCTOSHUM, TUIOIAAEH
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YMmenue uzo0Opaxkath II0cCKue GUTrypbl U UX KOMOWHALIMH, IPOCTPAHCTBEHHBIE (UTYPbI
OT PYKH, C TIOMOILBIO YEPTEIKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB IO
TEKCTOBOMY WJIM CUMBOJIbHOMY OITMCAHHIO
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YMeHue onepupoBaTh NOHATUAMU: MIPSAMOYTOJIbHAS CHCTEMa KOOPANHAT; KOOPIUHATHI
TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YHUCIIO, CKAISIPHOE
MPOU3BEJICHUE BEKTOPOB; YMEHUE UCMOJIb30BATh BEKTOPHI U KOOPAUHATHI JUIsSI
MIpPE/ICTABJICHUS IJAHHBIX M PEIICHUS 3a/1a4, B TOM YHUCIIE U3 IPYTUX YUEOHBIX MPEAMETOB
U peaJbHOU KU3HU

14

YMeHue onepupoBaTh MOHATHSIMHU: CTOJIOMKOBBIE M KPYTOBbIE JUArpaMMbl, TaOIHIIbI,
cpeaHee apupMeTHUECKOEe, MEIMaHa, HanOoJIbIlIee U HAaUMEHbIIIee 3HaYEeHNUs, pa3Max
YHCIIOBOTO HAOOPa; yMEHUE U3BJIEKAaTh, MHTEPIIPETUPOBATH U IPe0OPa30BHIBATh
nH(pOopMalLIKIo, IPEICTABICHHYIO B TaOIUIaX U Ha TMarpaMMax, OTpaXkarollylo CBOMCTBa
U XapaKTEPUCTUKH PEAJIbHBIX ITPOLIECCOB U ABJIEHUI; YMEHUE PACIIO3HABATh U3MEHUYUBBIC
BEJIMYMHEI B OKPYXKAIOIIEM MUPE
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YMeHnue onepupoBaTh MOHATUSAMU: CIIy4alHBIM ONBIT (CIy4yalHbIM SKCIIEPUMEHT),
3JIEMEHTAapHOE COOBbITHE (3JIeMEHTapHBIA UCXO0/1) CY4alHOTO OIbITA, ClyyaiiHoe
cOOBITHE, BEPOSATHOCTH COOBITHS; YMEHUE HAXOAUTh BEPOSATHOCTH CIy4YailHbIX COOBITUH B
OIBITAaX C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMH COOBITUSAMU; YMEHHE PElIaTh 3aJauu
METOI0M OpPraHU30BAHHOIO NMEpedopa U C UCIIOIb30BAHUEM NIPABHIIA YMHOKECHHUS;
YMEHHUE OLICHUBATh BEPOSITHOCTU PEATbHBIX COOBITHIH U SIBICHUI, TOHUMATh POJIb




MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUI B OKPYKAIOIIEM MHpPE U B
KHM3HH; 3HAKOMCTBO C ITOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM
OOJIBIIINX YHCEI ¥ €TO POJIBIO B MAaCCOBBIX SBJICHHSIX
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YMeHnue BpIOUpaTh NOAXOAAIIMMN U3YyUEHHBINH METO IS PELIEHUs 3a/1a4M, IPUBOIUTh
IIPUMEPBI MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U XKU3HHU, PACIIO3HABATD
IIPOSIBJICHUE 3aKOHOB MAaTEMATUKHU B UCKYCCTBE, OIIUCHIBATh OTAEIBHBIE BBIIAOIINECS
PE3yJIBTAThL, OJyYEHHBIE B XOJI€ Pa3BUTHs MATEMAaTUKH KAK HAYKHU, IIPUBOJUTD
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOMN
UCTOpUU

IlepeyeHb 3j1eMEHTOB coJlepkaHusi, mpoBepsieMbIXx HA OI'D mo maremaruke

Kon IIpoBepsieMblii 3JIeMeHT CO/Iep:KAHUSA
1 Yucna u BBIYUCIECHUSA
1.1 | HarypanbHble u nensle uucia. Ilpu3Haku AeTMMOCTH LEIbIX Yncell
1.2 | OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, IPOIIEHTHI, 0ECKOHEYHBIE TEPHOANIECKHIE TpOoOH
1.3 | PanumonansHbie uncina. ApupMeTHYECKHE OTIEPAINU C PAIIHOHATEHBIMU YHCIIAMHU
1.4 | delicTBUTEnbHBIC yuCcaa. Apu(MEeTHUYECKHE ONEepalluy ¢ ACHCTBUTEIbHBIMHU YU CIAMU
15 HpI/I6J'II/I)I(eI-£HBIe BBIYHMCIICHUS, IPAaBUJIa OKPYIJICHHUS, IPUKUKA U OLIEHKA pe3yJibTara
BBIYUCIICHUH
2 Anrebpanyeckue BeIpaKEHUS
2.1 | bykBeHHbIE BbIpaKEHUS (BBIPAKEHUS C TIEPEMEHHBIMH )
2.2 | Crenens ¢ menbiM mmokasareneM. CTeleHb ¢ pallMOHALHBIM MToKa3areneM. CBOICTBa CTEIEHU
2.3 | MHOrO4IEHBI
2.4 | Anrebpanueckas IpooOb
25 ApI/I(i)MeTI/I‘IfCKI/Iﬁ KOpEeHb HaTypallbHOU cTeneHu. JledcTBus ¢ apu(pMeTHIeCKUMU KOPHIMHU
HATypaJIbHOH CTETICHN
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 | Uensie u apoOHO-pannoHa bHBIE YpaBHEHHsI. CHCTEMBI M COBOKYITHOCTH ypaBHEHHI
3.2 | Uenble u npoOHO-paninoHaIbHBIE HepaBeHCTBA. CHCTEMBI i COBOKYITHOCTH HEPABEHCTB
3.3 Pemienue TeKCTOBBIX 3a1a4
4 YucnoBele NOCIEI0BATEIBHOCTH
4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN
4.2 | Apudmerndeckas U reoMeTpudeckas nporpeccuu. opmysa CI0KHBIX TPOIICHTOB
5 OyHKIIH
OynK1us, crocoosl 3ananus yHkun. I'papux Gyaxnun. O6aacTe onpeneneHuss 1 MHOKECTBO
51 3HaueHni pynkunu. Hynu ¢pynkuuu. [IpomexyTtku 3HakonocTostHeTBa. [IpoMexyTku
MOHOTOHHOCTH (DYHKIIMH. MaKCUMyMbl U MUHUMYMBI QyHKIMU. Hanbosbiee 1 HauMeHbIee
3Ha4YeHHE (QYHKIIUU Ha TIPOMEKYTKE
6 KoopauHaTsl Ha IpSAMOi U TIIOCKOCTH
6.1 |KoopaunatHas npsmas
6.2 | JlekapTOBBI KOOPIAWHATHI HA TNIOCKOCTH




I'eomerpus

7.1 |T'eomerpuueckue GpuUrypsl 1 UX CBOICTBa
7.2 | TpeyronpHUK
7.3 | MHOTOYTOJBHUKH
7.4 | OKpyXHOCTb U Kpyr
7.5 | 3MepeHue reoMeTpUUECKUX BEIUYUH
7.6 | BekTopsl Ha MIJIOCKOCTH
8 BeposTHOCTh U cTaTUCTHKA
8.1 |OmnwucarenpHas CTaTUCTUKA
8.2 |BeposiTHOCTB
8.3 | KomOunaTopuka
8.4 | MHuoxectBa
8.5 |I'padm




