POCCHICKAS ®EJEPALIHA
MHHHCTEPCTBO OBPA3OBAHHS BEJINOPOJICKOM OBJIACTH

FOCYJIAPCTBEHHOE BIO/UKETHOE OBLIEOBPA3ZOBATEJILHOE YYPEK/EHHE
HIKOJIA-HHTEPHAT «lIAPEB-AJIEKCEEBCKHI KAJIETCKHI KOPITYC»

© «PaceMoTpeno» «CornacoBaHo» «YTBEPAKICHO»
PyxbBogurens MO yuureneii- 3amecTHTENb JIMPEKTOpA 110 Jlupektop
npejimernukor 'OV «llapes- YBP I'BOY «Ilapee- ['BOY «llapes —

AsiexceeBcKkui Kanerckuit ANeKCeeBCKHH KageTCKHH AnexcR$BCKHiT KaneTCKRi
KOPITYyC» KOPILYC» KOPITyC»

@ Bycnoeckas C.B. W Tapckas 10.B. : .C. JloxTHonon
/" Tlporokoxn Ne | " 4 A/ Tlpukas Ne 200

ot 30 aBrycra 2023 . 30 aBrycra 2023 r. 0 aprycra 2023 r.

i

PABOYAIA ITPOI'PAMMA

no. yueonomy npeamery «MaremaTuka (ajareopa,
reoMeTpHs» HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHusi
0a3zoBbiit ypoBenb PI'OC 7 - 9 kaace

-

CocraBurtenn:

YUHTEIS MaTEMaTHKH

AneitnukoB Cepreit AHaTOIHEBHUY
Bycnosckas Ceetiana BguecnaBoBHa

2023 r.




HOACHUTEJIBHAS 3AIIMCKA

[IpenmeToM MaTeMaTUKH SABJISIOTCS (PYyHIAMEHTAIbHBIE CTPYKTYPhI HAILIETO MUPA —
MPOCTPAHCTBEHHbIE (OPMBI M KOJMWYECTBEHHBIE OTHOIIEHUS (OT NPOCTEUIINX,
YCBaMBAaE€MbIX B HEMOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX
JUISL pa3BUTHUSL HAYYHBIX U MPUKIAAHBIX UAEH). MaremaTnueckue 3HaHusg 00eceyrBaloT
[IOHUMAHWE NPUHLUIIOB YCTPOMCTBA M HCIOJb30BaHUSA COBPEMEHHOM TEXHUKH,
BOCIPUATHE W MHTEPIPETALUI0 COLMAJIBHOW, JKOHOMHUYECKOW, IMOJIUTUYECKON
uH(popMaIK, al0T BO3MOXHOCTb BBIIOJHATh PAaCUEThl M COCTABIATH AJITOPUTMBI,
HaXOAUTh U MPUMEHSTh (OPMYJIbI, BIAAETh MPAKTUYECKUMH TPUEMAMU T€OMETPUUECKHUX
U3MEpPEHUN M MOCTPOEHUM, YMTaTh MH(OpMAlMIO, MPEICTABIECHHYIO B BHJAE TaOJUIL,
auarpaMM M TpaUKOB, SKUTb B YCJOBHSX HEONPENENEHHOCTH M IOHUMATh
BEPOSATHOCTHBIN XapakTep ClIy4alHbIX COOBITHM.

N3yuenue mareMmatuku (HOpMHpPYET y OOydYarOMIMXCA MaTeMaTHYeCKUH CTUIIb
MBIIIJICHUS, TPOSBIISIONIMICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. OOyyaroniuecs
OCBAaMBaIOT TaKWE MNPUEMBI U METOJbl MBILUJIEHUS, KaK HWHAYKUHMS W JEAyKIIHS,
000011IeHNe U KOHKPETHU3alUsi, aHaJIM3 U CHHTE3, KiacCu(UKaIus U CUCTEMaTU3allus,
abctparupoBanue v aHanorusi. OObEKThl MAaTEMAaTUYECKUX YMO3AKIIIOUSHHM, MPaBUIIa UX
KOHCTPYHUPOBAHUSI PACKPHIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOEHUN, CIIOCOOCTBYIOT
BBIpaOOTKE yMeHUsl (pOopMyIupoBaTh, 0OOCHOBBIBATH M JOKA3bIBATh CYXKICHUS, TEM
caMbIM pa3BHUBAIOT JIOTUYECKOE MbllUIeHUE. M3yueHue matemartuku obecreunBaeT
(opMupoBaHUE AITOPUTMUYECKON KOMIOHEHTHI MBILIUICHUS UM BOCHUTAHME YMEHUMN
NEUCTBOBATh 10 3aJaHHBIM  AIrOPUTMaM, COBEPILIEHCTBOBATH  W3BECTHBIE U
KOHCTPYHMpOBaTh HOBBIE. B mporiecce pemieHus 3agad — 0CHOBOM yueOHOM! 1eITeIbHOCTH
Ha YpOKaxX MaTeMaTHUKHU — Pa3BUBAIOTCSA TBOPYECKAS U IIPUKIIAIHAS] CTOPOHBI MBILIIJICHHUS.
OOyueHune mateMaTuke Aa€T BO3MOXKHOCTb Pa3BUBATh Y OOYUaIOUIMXCS TOYHYIO,
palnroHaIbHYI0 U MHOOPMATUBHYIO pedb, YMEHHE OTOMpATh HanboJjee MOIXOSAIINE
A3BIKOBbIE, CHUMBOJIMYECKHE, I'padUyecKue CpeAcTBa [UIsl BBIPAXKEHUS CYXKIECHUH U
HaIJISIHOTO UX IIPEICTABIICHHUS.

[Ipy u3ydeHMM MaTEMaTUKH OCYIIECTBIISIETCS OOIEe 3HAKOMCTBO C METOAAMH
IIO3HAHUSA JEUCTBUTEIBHOCTH, IIPEACTABICHUAMU O IIPEAMETE U METOJAaX MAaTEMAaTUKH,
UX OTJIMYUH OT METOJIOB IPYTUX ECTECTBEHHBIX U T'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX
IIPUMEHEHUS MAaTEMATUKH [l PELICHNs HAYYHBIX U NIPUKIIAJHBIX 3a/1a4.




[IpropuTeTHBIMM LEIAMH OOy4Y€HHUsT MaTeMmaThuke B 7-9 Kiaccax SBISIOTCA:

dbopMupoBaHUE IEHTPAIbHBIX MATEMAaTHYECKUX MOHSATUM (YMUCIIO, BEIMYMHA,
reomeTpuueckas ¢Gurypa, mepeMeHHasi, BEpOSITHOCTh, (DYHKIMs), OOECleurnBarONIuX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATHUYECKOTO 00pa30oBaHus 00yJaroluXcs;

nojABe/ieHne OOyYarolmuxcs Ha JOCTYIIHOM JUIsi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTE€MATUKU U OKPYKAIOIEro MUpa, IOHMMaHUEe MaTeMaTUKU KaK 4acTh
00111e# KyJIbTYPhI UETIOBEYECTBA,

pa3BUTHE WHTEIUICKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH 00yuarommxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIUICHUS,
UHTEpECa K U3YYCHUIO MAaTEMaTUKH;

dbopmupoBaHue (PyHKIMOHATBHOW MAaTEMaTUYECKOM TPAMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSIBICHUS MATEeMaTUUYECKUX TMOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH
B pCAIbHBIX JKU3HEHHBIX CHUTYAIMSX U MPU HU3YUYCHUH JPYTUX YYEOHBIX MPEIMETOB,
IPOSIBJICHUSI 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (OpMYyJIMpOBaTH HMX Ha S3BIKE
MaTeMaTHKA M CO37aBaTh MaTEMaTHYECKUE MOJCNIM, TPUMEHSATh OCBOCHHBIM
MaTeMaTHYEeCKUM  ammapar JyIsl PeIICHHs TMPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIE PE3YITbTAThI.

OCHOBHbBIE JIMHUU COJICP>KaHMsI TIPOrpaMMBbI 0 MaTeMaTrke B 7—9 kiaccax: «Hucna
U BBIYUCICHHS», «Anrebpa» («Anredpandeckue BbIpaXEHUS», «YpPaBHEHHUS W
HEpaBeHCTBay), «DyHKIUNY, «I eomeTpusi» («I'eomerprueckue GUTyphl U KX CBOHCTBAY,
«3mMepeHne TEOMETPUUYECKUX BEIHYMHY»), «BeposATHOCT, W cTaTUCTUKa». JlaHHBIE
JUHUU Pa3BUBAIOTCS MapaJIeIbHO, KaxJash B COOTBETCTBUU C COOCTBEHHOMW JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJ[HA OT JPYTOM, a B TECHOM KOHTAKTE U B3aUMOJICHCTBHH.

Copepskanue mporpaMMbl 0 MaTeMaTHKE, pachpenenéHHoe Mo rojgaMm oOydeHuUs,
CTPYKTYPHUPOBAHO TakUM OO0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIUITHATHHBIM
BOIIpocaM  oOydaromuecss — oOpaliajiuch  HEOJHOKPATHO, YTOOBI  OBJIQJICHUE
MATEMaTUYECKUMU TOHATUSIMH W HaBBIKAMU OCYIIECTBISJIOCH IMOCIEIOBATEIBLHO U
MOCTYNaTeNbHO, C COOJIIOJICHHMEM TIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIFOYAJIUCh B OONIYI0 CHUCTEMY MAaTeMaTHYEeCKUX IMPEACTABICHUN OOydJarommxcs,
pacmmpsst u yriayonss e€, o00pasyst MpoYHbIe MHOYKECTBEHHBIE CBSI3H.

B cootBetctBun ¢ ®I'OC OOO maTtemaTHka sIBIsSETCA 00s13aTEIbHBIM Y4€OHBIM
MpeIMETOM Ha ypOBHE OCHOBHOTO 00Iero obpazoBanusi. B 7-9 kiaccax matemaTnka
TPAIUIIMOHHO W3YYaeTCsl B paMKax CIEAYIONIUX y4eOHBIX KypcoB: B /-9 kiaccax —
KypcoB «AureOpa» (BKJIIOYasi HJIEMEHThl CTAaTUCTHUKA U TEOPUU BEPOSITHOCTEN) U
«I"eomeTpus».

OO6miee 9MCIIO YacoB, PEKOMEHJIOBAHHBIX JUIsI M3y4YEHUS MaTeMaTHKH (0a30BBIH
YPOBEHB) Ha yYpOBHE OCHOBHOTO o0rmiero obpaszoanus, —510 gacoB: B 7 kiacce —170
gacoB (5 9acoB B Hefen0), B 8 kiacce —170 gacoB (5 wacoB B Heneno), B 9 kimacce —170
4acoB (5 4acoB B HEJIEIIO).



IHIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenne MareMaTuKd Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl HANpPaBIICHO
Ha JOCTHKCHHE OOYYAIOUIMMUCS JUYHOCTHBIX, METANpPEAMETHBIX H TPEIMETHBIX
00pa3zoBaTeIbHBIX PE3YyJbTaTOB OCBOCHHS YU€OHOIO MpEeIMETA.

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE  pe3yJbTaThl  OCBOCHHMS  MpPOrpaMMbl 1O  MaTeMaTHKE
XapaKTEpU3YOTCS:

1) maTpHOTHYECKOE BOCTIMTAHME:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUHCKONW MaTeMaTHKH,
IICHHOCTHBIM OTHOIIIEHUEM K TOCTHKCHHSIM POCCUHUCKAX MAaTEMAaTHKOB U POCCHICKON
MaTeMaTUYECKOW IIKOJBI, K MCIOJIB30BAaHUIO 3THX JOCTHIKCHHHA B JIPYIHMX HayKax U
NPUKIAIHBIX cepax;

2) rpaxaaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO 005I3aHHOCTEH IpaKJaHWHA U peaju3allii ero IMpas,
NpeICTaBIeHHEM O MAaTeMAaTHUYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3IMUYHBIX
CTPYKTYD, SIBJICHH, MPOIIEAYp IPakIaHCKOTO OOIIeCTBa (HapuUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STHYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM
NpUMEHEHHEM JOCTHXKEHUW HayKH, OCO3HAHHEM BaXXHOCTH MOPAIBbHO-3TUYECKUX
IIPUHIIUIIOB B IEATENLHOCTH YYEHOTO;

3) Tpy/10BO€E BOCIIMTAHHE:

YCTAaHOBKOM HAa AaKTUBHOE YydyacTHE€ B pEUICHUU TPAKTUYECKUX 3a]ad
MATEMaTUYECKON  HAMpaBJICHHOCTH, OCO3HAHHMEM  BAXKHOCTH  MAaTEMAaTHYECKOTO
oOpa3oBaHWs Ha TMPOTSKEHUU BCEW JKU3HM JUIS YCIEIIHOW TpodeccroHaaIbHON
JESTENHbHOCTA W Pa3BUTHEM HEOOXONMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBHUIYAIBHOU TPACKTOPUU OOpa30BaHUS W JKU3HEHHBIX IUIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEHH;

4) 3cTeTHYECKOEe BOCTIMTAHHE:

CIOCOOHOCTBIO K OMOI[MOHAJIBHOMY W OCTETHYECKOMY  BOCIIPHSITHIO
MATEMAaTHYCCKUX OOBEKTOB, 3ajad, pEUICHHH, pacCyKICHUH, YMCHHIO BHIETDH
MaTEMaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHNS:

OpHMEHTALIMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HaYUYHBIX ITPEACTABICHUAN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS 4YEJIOBEKa, MpUPOAbl U 0OIlEecTBa,
MMOHUMAHHEM MaTeMaTUUYECKOM HAyKH KaK cephbl YEIOBEUECKOU NIESITEIIbHOCTH, ITAllOB
€€ pa3sBUTHS W 3HAYMMOCTH JUISI DPa3BUTUS LMUBWINW3ALMH, OBJAJCHUEM S3BIKOM
MAaTEMAaTUKA W MaTeMaTUYECKOM KyJIbTYpOM Kak CpEACTBOM TIO3HAHUS MHPA,



OBJIAACHHUCM HpOCTefIHJPIMH HaBBIKaMH HCCHGI[OB&T@HBCKOﬁ JACATCIIbHOCTH,

6) pusnyeckoe BocnuTaHHE, (OPMHPOBAHUE  KYJAbBTYPHI  3A0POBbSI MW
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUsI 310POBOr0 00pa3a *U3HU (310pOBOE NUTaHUE, COAIAaHCHPOBAHHBIM PEKUM
3aHATHH U OT/AbIXA, PEryJigipHas pu3nuecKas akTUBHOCTb ), CQOPMHUPOBAHHOCTHIO HABBIKA
pedraexkcuy, TpU3HAHMEM CBOEr0 IpaBa Ha OWIMOKY M TaKOro e MpaBa JPyroro
4eJI0BEKa;

7) IKOIOTHYEeCKOe BOCTIMTAHNE:

OpUEHTaluel Ha NPUMEHEHHWE MAaTeMAaTUYeCKHX 3HAHUU [Jis peuieHus 3ajad
B 00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH Cpejibl, MIIaHUPOBAHUS MOCTYIIKOB U OLEHKH HX
BO3MOXXHBIX TOCIEACTBUI JUJIi OKpYyXaloled cpenbl, OCO3HAHHWEM TIJI00ATbHOTO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanus K U3MEHSIOIMMCS YCJTOBHSIM COMHATbHOI W MPUPOTHOI CpebI:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBHUSIX HEOMPEICIEHHOCTH, MTOBBIIICHUIO YPOBHS
CBOE KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NeATeNbHOCTh, B TOM 4YHCJIE YMEHHE
YUHUTBCSl Yy APYTUX JIOJEeH, IpHoOpeTaTh B COBMECTHOM JICSATEILHOCTH HOBBIC 3HAHMS,
HABBIKM Y KOMIIETEHIIUU U3 OIbITA JPYTHUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YHCIIe (OPMYITUPOBATH
UJieH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTAaX U SIBIICHUAX, B TOM YHCIIE paHEe HE U3BECTHBIX,
OCO3HaBaTh Ne(MUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIlMl0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BbI30B, TPEO YOI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS
U IecTBUS, GOPMYIHPOBATH U OILICHUBATH PUCKU U TIOCIEACTBUS, (HOPMHUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOCHHS MpOrpaMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIET0
oOpa3oBaHus y oOywaromerocs OyayT copMupoBaHbl METANPEIMETHBIE PE3YNIbTATHI,
XapaKTepU3YIOIIHUECs OBJIAJICHUEM YHHUBEPCATbHBIMU TMO3HABATEIBHBIMHU JCHCTBUSMH,
VHUBEPCAIbHBIMA ~ KOMMYHUKATHUBHBIMH ~ JEHCTBUSMH W YHHBEpPCaJbHBIMU
PETYISITABHBIMU JICUCTBUSIMU.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHBbIE YUeOHbIEC AeiiCTBUS
ba3oBbie Jornueckue 1elcCTBUA:

BBISIBIISITh M XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHYECKHX
00BEKTOB, TOHATHH, OTHOIICHUN MEXIy MOHATHSAMH, (OPMYIUPOBATH ONMpPEACICHUS
TOHATHH, YyCTAHABIWBATh CYIIECTBEHHBIM TMPHU3HAK KJacCU(UKAIIMKA, OCHOBAHUS
T71s1 000OIIEHUS M CPaBHEHUS, KPUTEPHUU MPOBOIMMOI0 aHAIN34;

BOCIIPUHUMATH, (HOPMYJIHUPOBATH U MPEOOPa30BLIBATH CYXKICHUS: YTBEPAUTEIIHHBIC



U OTpULATENIbHbIE, € AMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIABIATH MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBI3UM U I[POTUBOPEYUS
B (aKrax, [aHHbBIX, HAONIOACHUSIX W YTBEPKACHUIX, MpeajsaraTb KpUTEPUU
IS BBISIBJICHUS] 3aKOHOMEPHOCTEH U IIPOTUBOPEYNH;

JIe1aTh BBIBOJIBI C UCIIOJIB30BaHUEM 3aKOHOB JIOTMKU, IEIYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIOYEHUN, YMO3aK/IIOYEHUHN 110 aHAJIOTUH;

pa3bupaTh JOKa3aTeabCTBA MATEMATHUYECKUX  YTBEPXKIEHUU  (TpsAMbIlE U
OT TMPOTHUBHOIO), MPOBOAUTH CAMOCTOSTEIBHO  HECIIOKHBIE  JIOKa3aTelIbCTBa
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTPAMBATh apPryMEHTAllMI0, NPUBOAUTH MPHUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh croco0 pemieHus: ydeOHOM 3a7auM (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHusi, BBIOMpaTh Hanbosee MOAXOASIIINN ¢ YYETOM CaMOCTOATEIbHO BbIJEICHHBIX
KPUTEPUEB).

Ba3oBble ncciie1oBaTe I bCKHE JeCTBHA:

UCIIOJIb30BaTh BONPOCHI KaK HCCJACAOBATCIbCKHMH HWHCTPYMCHT IIO3HAHMS,
(GopMyIHpPOBaTH BOMPOCHI, (DUKCUPYIOIINE MTPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (POPMHUPOBAThH THUIIOTE3Y, apryMEHTHPOBATh CBOIO
ITO3UIINIO0, MHEHHUE;

IIPOBOJUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUTAHY HECIIOKHBIA KCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHUECKOTO 0OBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKTy COOOM;

CaMOCTOSITCJILHO (OPMYJIMPOBATH OOOOIICHWS M BBIBOJALI 10 pe3yJbTaTaM
NPOBEIEHHOTO HAOJIOACHUS, UCCIICIOBAaHUS, OIEHUBATH JTOCTOBEPHOCTH IMOJYYCHHBIX
PE3YIBTATOB, BBIBOJIOB U 00O0OIICHMIA;

IPOTHO3UPOBATh BO3MOJKHOE pa3BUTHE IIpollecca, a TakKKe BBIJIBUIaTh
IPEJIITOJIOKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmaumeii:

BBISIBIISITh ~ HEJIOCTATOYHOCTh U M30BITOYHOCTH ~ WMHGOpMAllUM,  JAHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUS 3a]1a4H;

BHIOWpATh,  aHAJIM3UPOBATh,  CHUCTEMATU3UPOBATH W  WHTEPIPETUPOBATH
nHGOPMAITNIO Pa3IMYHBIX BUAOB U (POPM IpEICTaBICHNUS;

BBIOWpaTh (opMy TpeacTaBieHUsT MHGOPMAIIMN U WILTIOCTPUPOBATH PEIIacMbie
3a/lauyu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOWHAIUSIMU;

OIICHUBATh HAAEKHOCTh HHPOPMAIIUH TIO KPUTEPHUSIM, MPEIIOKEHHBIM YUUTEIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSITETHHO.

KomMMmyHMKaTHBHBIC YHMBepPCaJibHble Y4eOHbIC ACHCTBHS:

BOCIIPUHUMATh U (OPMYJIHPOBATh CYXACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOILIEHUs, SICHO, TOYHO, I'PAaMOTHO BBIPa)kaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
Y MMCbMEHHBIX TEKCTAaX, JaBaTh MOSACHEHMS 110 XOAY PELIEHUS 3aJa4l, KOMMEHTUPOBATh



[IOJIy4YEHHBIN PE3YIIbTAT;

B XOZ€ OOCYXJEHHs 3aJaBaTb BOIPOCHl IO CYIIECTBY OOCYXJAaeMOW TEMBI,
poO0JIeMBbl, pelIaeMol 3a/layu, BBICKa3bIBAaTh WJEH, HAIIEJIEHHbIE HA MOUCK PEIICHHS,
COMOCTAaBJSATh CBOM CYXACHHUS C CYXICHUSAMHU JPYyrUX YYaCTHUKOB JHAalIora,
O0OHapy’KMBaTh pa3IMYUE M CXOJACTBO MO3ULUN, B KOPPEKTHOU popme dhopMynrpoBaTh
pa3Horacus, CBOM BO3paKEHHUS;

MPEACTaBIATh PE3YyJbTaThl PEUICHUS 3aJaud, HKCIEPUMEHTA, HCCIEI0BaHuUs,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4YE€TOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHOW U UHIMBUIYaIbHOU pabOThI
pU pelIeHN YYeOHbIX MaTeMaTHUYECKUX 3a/1aY;

OpUHUMATh 1EeJdb COBMECTHOM JeATeIbHOCTH, IUIAHUPOBATh OPraHHU3aLUIO
COBMECTHOW paboThl, pacpeieNsiTh BUIbI padoT, I0rOBapUBATLCA, OOCYKIATh MPOIIECC
U pe3ysIbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B TPYMNMOBBIX (QopMax paboThl (00CYyXkAeHHUS, OOMEH MHEHHUSIMH,
MO3TOBbIE IITYPMBI U IPYTHE), BHIIIOJIHATH CBOIO YaCTh Pa0dOTHI U KOOPJIAUHUPOBATH CBOU
JEUCTBUS C APYTUMH YWJIEHAMU KOMAaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJaJa B OOIIMIA
OPOIYKT MO KpUTEPHUSIM, CHOPMYIMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

PeryasiTuBHbIe YHHBepPcCaJbHbIe yUeOHbIe [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBJISAThH TUIAH, AITOPUTM pEIICHHs 3aAaud (WM €ro 4acTh),
BBIOMpATh CMOCOO pelIeHUuss C YYETOM UMEIOIUXCS PECYpcOB W COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapUAHTHI PEUICHUN C Y4ETOM
HOBOM MH(MOpMAaIIHH.

CaMOKOHTPOJIb:

BJIAJIETh CHOCO0AMHU CaMOINPOBEPKH, CAMOKOHTPOJIA TIpollecca W pe3ysbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

MpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb IpPU pELICHHH 3a7ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJIEHHBIX
OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa [EATEIIbHOCTH IIOCTaBJICHHOM LIEeIU U
YCIOBUSIM, OOBSCHATh MPUYMHBI JOCTHKEHUS WM HENOCTHXKEHUS LENIU, HaXOIUTh
omunOKy, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.



AJI'EBPA

Anrebpa sIBAsieTCS OJJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOINET0 O0Opa3oBaHUS:
oHa o0OecrneyrBaeT U3yUYCHHUE APYTUX AUCIUILUIMH, KaK €CTECTBEHHO-HAy4YHOIro, TaK U
T'YMaHUTApPHOTO IUKJIOB, €€ OCBOGHHE HEOOXOAMMO JJIsl IPOJOJKEHUST 00pa3oBaHus U
B TOBCEIHEBHOM KU3HU. Pa3zBuTue y O0OyyalolmUMXCcs HAyYHBIX HpPeCTaBICHUN
O TPOUCXOXKACHUU M CYIIHOCTU ajredpamdeckux abCTpakiui, crmocode OoTpakeHus
MaTeMaTU4YeCKOM HayKoM SBIEHMM M TPOIIECCOB B MPUPOAEC U OOIIECTBE, POJIU
MaTeMaTU4eCKOro MOJICIIMPOBAHMS B HAyYHOM IMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUTS aJlaliTallii B COBpeMeHHOM 1uGpoBoM olb1iecTBe. M3yuenue anreOpsl obecreuynBaet
pa3BUTHE yMEHUs HaOMIOJaTh, CpPaBHUBAaTh, HAaXOJUTh 3aKOHOMEPHOCTHU, TpeOyer
KPUTUYHOCTH MBIIIJIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUST U BBIBOJBI, (opMynupoBaTh yTBepkiaeHus. OCBOEHHE Kypca anreopbl
oOecrieurBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHHUS OOYYarOIIUXCS: OHM HCIOJIB3YIOT
NEyKTUBHBIC W WHIYKTUBHBIC pPACCyXJACHUS, O0O0O0OIIEHHNE U KOHKPETU3AIMIO,
abcTparupoBanue u anasoruto. O0ydenue anredpe mpeanoiaraeT 3HaUUTEIIbHBIN 00BEM
CaMOCTOSITEIILHON JIESITEIHbHOCTH O0YUYarOIIUXCsl, MIOATOMY CaMOCTOSTEIIBHOE PEIICHUE
3a/1a4 SIBJISIETCS peanu3aliueit 1eaTeIbHOCTHOTO MPUHIIUIA O0YUYEHUS.

B cTtpykType mporpammbl yueOHOro Kypca «Anredpa» Ijisi OCHOBHOTO OOIIETO
o0pa30oBaHHs OCHOBHOE MECTO 3aHHUMAIOT COJEP)KATEIbHO-METOANYECKUE JIMHHUH:
«Ywucna u BBIYUCIIEHU», «ANredpandecKkue BhIpaKEeHUD», « Y paBHEHUSI U HEPABEHCTBAY,
«DyHkuun». Kaxnas W3 3THX COAEpPKATEIbHO-METOAUYECKUX JMHUN pPa3BUBACTCSA
Ha MPOTSHKEHUU TPEX JIET U3YUYEHHUS Kypca, B3AUMOJEHCTBYS C APYTUMU €ro JIMHUSMU.
B xone u3ydenust yueOHOro Kypca o0yqaronuMcst IPUXOAUTCS JIOTHYECKH PacCyKIaTh,
UCIIOJI30BAaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK. B CBS3M C 3TUM B mporpammy
y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPECTAaBICHHBIC
BO BCEX OCHOBHBIX pa3liellax MaTeMaTH4YeCKOro oOpa3oBaHHUS M CIOCOOCTBYIOIIUE
OBJIAJICHNIO OOYYarOIIMMHCS OCHOB YHHUBEPCAIBHOIO MaTEeMaTHYECKOTO  S3bIKa.
CopnepxaTeTbHOM U CTPYKTYPHOM OCOOCHHOCTHIO YUEOHOTO Kypca « Anredpay sSBIseTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUM «YHHClIa U BEIYUCICHUSD CIY>KUT OCHOBOM ISl TaJIbHEHIIIEro
M3YYCHUS] MAaTEMAaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYAIONIMXCS JIOTHYECKOTO
MBIIUIEHUS, (OPMHPOBAHUIO yMEHHS TIOJIB30BAThCS  aJTOPUTMaMH, a TaKkKe
MPUOOPETCHHUIO TMPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX IJIsi TOBCEIHEBHOW >KHU3HHU.
Pa3Butrie MOHATHS O 4HCIIE HA YpPOBHE OCHOBHOrO OOIEro OOpa3oBaHUsSI CBSI3aHO
C palMoOHaNBbHBIMU U HMPPAIMOHATBHBIMU YUCIaMH, (HOPMHUPOBAHUEM TMPE/ICTABICHUN
O JICUCTBUTEIBHOM YHCJE. 3aBEpIICHHE OCBOCHHUSI YHUCJIOBOM JIMHUM OTHECEHO
K cpeliHeMy 0011eMy 00pa30BaHUIO.
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ConepxkaHre ABYX anreOpandecKuxX JUHUNA — «AnreOpandecKkue BBIPOKCHUSI» U
«YpaBHEGHHsI W HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHHMIO Y OOYYAIOIIUXCS
MaTEeMaTHYECKOTO arnmapara, HeoOX0UMOTO JIJIsl pEIISHUS 3a7a9 MaTEMaTHKH, CMEKHBIX
MPEIMETOB M TIPAKTHKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIIEro
oOpa3oBaHus Y4YCOHBIH MaTepuan TPYMITHUPYETCS BOKPYT PallMOHATBHBIX BBIPAKCHHM.
Anrebpa JEeMOHCTpUPYET 3HAYEHUE MAaTeMAaTHKH KaK s3bIKa JUISI TMOCTPOCHUS
MaTeMaTHICCKUX MOJICIICH, ONMCAaHUs MPOIIECCOB M SBJICHUHA peaabHOro Mupa. B 3amaun
oOydeHwusI anreOpe BXOIST TakKe MadbHEHIIee pa3BUTHE aITOPUTMHUYECKOTO MBITIICHHS,
HEOOXOIMMOT0, B YaCTHOCTH, TSI OCBOSHUSI Kypca HH()DOPMATUKH, ¥ OBJIaJICHIE HAaBBIKAMH
JIEAYKTUBHBIX paccyxiacHuil. I[IpeoOpa3oBaHue CHMBOJBHBIX (OpPM CIOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHHS, CTIOCOOHOCTEH K MATEMaTHIECKOMY TBOPYECTBY.

Conepxanvne (QYHKIIMOHAIBHO-Tpa@UUECKOW JIMHUW HAICJICHO Ha TOJYYCHHE
OoOydJarmMMHUCS 3HaHWH O (QYHKIUAX KaK BaKHEUIIEH MaTeMaTHYECKOW MOJenn
JUISI OTTMCAHUs W UCCJICIOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB M SBJICHUN B MPHPOJC H
obmiectBe. M3yueHne marepmana CIiOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS YMEHHUS
UCIIOJIb30BaTh Pa3JINYHbIC BBIPA3UTEIBHBIC CPEJICTBA s3bIKAa MAaTCMATHKH — CJIIOBECHEIC,
CUMBOJIMUECKHE, TpaduuecKre, BHOCHUT BKJIa] B (OPMUPOBAHHUE TIPEICTABIICHUN O POJIU
MaTEMaTUKH B PA3BUTHU ITUBUIU3AINN U KYJIbTYPHI.

CornacHo yuyeOHOMY IUTaHy B 7—9 Kilaccax M3y4aeTcsi yueOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE paslenbl couepxkanus: «Yucna u
BBIUMCIICHUS», «AIJreOpanueckre BBIPAXKEHUS», «YPaBHEHUSI M HEPABEHCTBAY,
«DyHK1UNY, «Teopust BEepOsSTHOCTU U CTATUCTHKA

OOmiee 4YHCIO YacoB, PEKOMEHIOBAHHBIX IS HW3Y4YeHHs ydeOHOro Kypca
«Anredpa», — 306 gacoB: B 7 kimacce — 102 gaca (3 gaca B Hemeno), B 8 kiacce —
102 yaca (3 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Hezelnio).

COJEPKXAHUME OBYYEHMUA

7 KIIACC
Yucia ¥ BBIYUCTICHUA

JpoOu 0OBIKHOBEHHBIC U IECSITHUHBIC, IEPEX0] OT OJHON (HOPMBI 3anucu Apodei K
npyroil. IloHsATHEe panMOHAIBPHOIO 4YHCIA, 3alUCh, CPAaBHEHUE, YIOPSIOYUBAHUE
paIMOHANIBHBIX 4YHceNl. ApudMeTHYecKHe JACHCTBUS C pallMOHAIBHBIMU YHUCIAMHU.
Pemrenrie 3aau u3 peanbHOM MPAKTUKK HA YaCTH, HA IPOOH.

Crenenb ¢ HaTypaJibHbIM I[OKa3aTelieM: ONpeJAeNIeHHe, MpeoOpa3oBaHUe
BBIPOKEHUI HA OCHOBE OMpEEICHHS, 3amuch OONbImMX uuced. [IpoleHThI, 3amuch
MPOIICHTOB B BHJE NpoOW W ApoOW B BHUAEC NPOIEHTOB. TPy OCHOBHBIE 3a/aydl Ha
MPOLIEHTHI, PEIICHHUE 3a]]a4 U3 peaJbHON MPAKTUKHU.

[IpuMeHeHue MPU3HAKOB AEIUMOCTH, PA3IOKEHUE HA MHOXHUTEIM HATypalbHBIX
quCen.

PeasnbHble 3aBUCUMOCTH, B TOM YHCJIE MIpsiMasi 1 oOpaTHas MpONOPIHOHATBHOCTH.
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AJiredpanyecKue BbIPaKeHUA

IlepemeHHBIE, 4YKMCIIOBOE 3HAYEHHUE BBIPAXXECHUSA C IIEpeMEHHOU. JlomycTumebie
3HA4YEHUS NEpeMEHHBbIX. [IpencTaBiieHHe 3aBUCHMOCTH MEXKIYy BEIMYMHAMU B BHJIE
¢opmynbl. Beruncnenus no ¢opmynam. IlpeoOpaszoBaHue OYKBEHHBIX BbIpaXKEHU,
TOKJIECTBEHHO PABHBIE BBHIPAKEHMSI, PAaBUJIa IPEOOPA30BaHUS CYMM M NPOU3BEIECHUH,
MpaBUJIa PACKPBITUS CKOOOK M MPUBEEHUS MOJOOHBIX CIaraeMbiX.

CBOIICTBa CTENEHU C HATYPAJIBbHBIM I1I0KA3aTEIIEM.

OpnHowrensl u MHoOrouieHbl. CreneHp MHorowieHa. ClioKeHue, BBIYUTAHMUE,
YMHOKEHUE MHOTOYJIEHOB. DOpPMYJIbl COKPAIIEHHOTO YMHOKEHHMS: KBaAPAT CyMMBI U
kBaapar pasHoctd. Dopmyia pa3sHOCTH KBAaApaTroB. PasjiokeHHE MHOIOYJICHOB
Ha MHOYUTEIIH.

YpaBHeHUsS 1 HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHHs, MpaBUia NpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHUE C OJJTHOW IIEPEMEHHON, YMCIIO KOPHEN JTMHEWHOT O YPABHEHUS,
peuieHrne JIMHEMHBIX YypaBHEHMH. (COCTaBI€HUME YpPAaBHEHUW MO YCIOBHUIO 3aJayM.
Pemienue TeKCTOBBIX 3a71a4 € IIOMOILBI YPABHEHHUM.

JluneitHoe ypaBHEHHME C JBYMsi MepeMeHHbIMU M ero rpaduk. Cucrema ABYyX
JMHEHHBIX YPaBHEHUH C ABYMs IepeMeHHbIMU. Perienne cucreM ypaBHEHUI criocobom
0ACTaHOBKHU. [IpuMepsl pereHns TEKCTOBBIX 3a71a4 C IIOMOIIBI0 CUCTEM YPaBHEHHUM.

DOyHKIUA
Koopnunara Touku Ha mpsiMoii. YucnoBbie MpoMexkyTKH. PaccTosiHre Mex Ay AByMsI
TOYKaMH KOOPJIMHATHOM MPSIMOU.
[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcicca U opiMHATa TOYKU
Ha KOOPJWHATHOU IUIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmymnamu. UrteHue
rpaduKoB peasbHBIX 3aBUcHUMOCTel. [lonsarne ¢hynkmuu. I'paduk ¢pynkmuu. CroiicTBa
byakuuii. Jluneitnas dynknus, e€ rpaduk. I'padux dynakumm y = |x|. ['paduueckoe
pEIIEHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHEHHUI.
CTaTHCTUKATATUCTUKA M TEOPHUSI BEPOSATHOCTEM
TabnuyHoe u rpadudeckoe MpeACTaBICHHUE TaHHBIX, CTOJIOYAThIE U KPYTOBbIC
auarpaMMebl, TpaduK, MPUMEHEHHE TUarpaMM U rpauKoB IS ONMCAHUS 3aBUCUMOCTEH
peaNbHBIX BEJIMYMH, U3BJICUCHNE HH(DOPMAIIUU U3 TAOJIHII, TUarpaMm U rpaduKoB.
OnucaTenbHbIC CTATUCTUYECKUE TTOKA3aTENIN YUCIOBBIX HAOOPOB: cpeaHee
apuMeTHIecKoe, MeInana, HanOoJIbIlIee U HAUMEHBIIIee 3HaYeHUsI. Mephl pacceBaHUSI:
pa3max, IUCIepcHsi U CTAaHJAPTHOE OTKIOHEHHUE.
CnyyaiiHas U3MEHUMBOCTh. MI3MEeHUMBOCTH MpU U3MepeHusix. Pemiaroniyue npaBuia.
3aKOHOMEPHOCTH B U3MEHYUBBIX BETUYNHAX.
CayuaiiHbie coObITHSI
Ciny4aitHble ONbITHI (3KCIIEPUMEHTHI ), 3JIEMEHTAPHBIE C1y4allHbIe COOBITHS
(ucxomsl). BeposiTHOCTH 2eMeHTapHBIX COOBITHIM. COOBITHS B CTy4alHBIX
AKCHEPUMEHTAX U OJIArONPUSATCTBYIONINE 3JIeMEHTapHbIe cOObITUSA. BeposTHOCTH
CIIy4alHbIX COOBITUNA. ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.
Kitaccuueckue BEpOSATHOCTHBIE OMBITHI C HCIIOJIb30BAHUEM MOHET,
10
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KyOukoB. [IpeacTaBienue coObITHI C TOMOIIBIO Auarpamm ditniepa. [IpoTrBomnoa0KHbIE
coObITHS, OOBEAMHEHUE U epeceueHue coobiTuil. [IpaBuio cnoxenus
BeposiTHOcTel. CiyuaitHblil BeIOOp. IIpencraBnenue sxcepumMenTa B BUJe
nepesa. HezaBucruMble COOBITHS. Y MHOKEHHUE BEPOSITHOCTEN HE3aBUCUMBIX
coObITHil. [locnenoBarensHble HE3aBUCUMbIE UCTIBITaHU. [IpencTaBienrne o He3aBUCUMBIX
COOBITHAX B KU3HHU.

JIeMeHTbl KOMOMHATOPUKH

[IpaBuio yMHOXKEHHMsI, IEPECTaHOBKH, pakTopuan yrcia. CoueTaHus U YUCIIOo
couetanuii. ®opmyna umncna coueranuil. Tpeyronbauk [lackans. OnbITs ¢ 6OIBIIUM
YHCJIOM PAaBHOBO3MOXKHBIX 3JIEMEHTAPHBIX COOBITUI. Bhiuncienue BeposiTHOCTEN B
OMbITaxX C MPUMEHEHNEM KOMOUHATOPHBIX popmyi. Mcnbitanus bepuynnu. Yenex u
Heynava. BeposTHOCTH cOObITHI B cepun UcnibITaHUN bepHyIm.

Cuay4aiiHble BeJIMYUHBbI

3HAKOMCTBO CO CIyYaliHbIMHM BEIMYMHAMHU HA IPUMEPaX KOHEYHBIX JUCKPETHBIX
CIIy4alHbIX BEeJIWUYHH. Pacnpenenenue BepossTHOCTEN. MaTtemaTnueckoe 0KUIaHue.
CaolicTBa MatemaTuueckoro oxuaanus. [lonsarue o 3akoHe Oonbiux uncen. M3mepenue
BepoaTHocTel. [IprMeHenne 3akoHa OOJBIINX YUCEN B COLIMOJIOTUH, CTPaXOBaHUH, B
3/IpaBOOXPaHEHUH, 00ecriedeHMH 0€30MaCHOCTH HACEICHUS B UYPE3BbIUAWHBIX CUTYAIUSIX.

8 KJIACC
Yuciia 1 BLIYHCIEHUS

KBamgpaTHsiii kopens u3 uncia. [lonstue 06 uppanroHaabHOM uncie. JlecaTuansie
NPUOIIDKCHHUST HpPpallMOHANIBHBIX uucesl. CBoilcTBa apuMETHUYECKUX KBaJAPATHBIX
KOpHEH M UX MpUMEHEHHEe K PeoOpa30oBaHUI0 YHUCIOBBIX BBIPAKEHUN U BBIYUCICHUSIM.
JlecTBUTENBHBIC YHCIIA.

CreneHsb c 11eJIbIM MOKa3zaTesaeM U e€ cBoicTBa. CTaHaapTHAS 3allUCh YKCIa.

AJredpanyveckune BbIpaKeHUs!
KBanmpatHbiii TpéxdiieH, pa3ioXeHHE KBaJIpPaTHOTO TPEXWIEHA HA MHOMKHUTEIH.
Anre6Gpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoi qpodu. CroxeHue,
BBIYMTAHHUE, YMHOXKEHUE, JIeJICHUE anreOpandeckux Apooeil. PaninonanbHbIe BhIpasKeHUS
U uX npeoOpa3oBaHue.

11
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YpaBHeHUs 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEW KBaJpaTHOrO ypaBHEHHA. Teopema
Buera. Pemrenue ypaBHEHHUM, CBOISIIUXCSA K JIMHEWHBIM U KBajgpaTHBIM. lIpoctenmue
IpOOHO-pallMOHANIBHBIE YPABHEHHS.

I'paduueckas uHTEpHpeTalvsi yYpaBHEHHH C JABYMs MEPEMEHHBIMH M CHCTEM
JIMHEMHBIX YPABHEHUM C ABYMs IIEpEMEHHBIMU. [IpuMephl pelieHns CucTeM HEJIMHENHBIX
YPAaBHEHUU C IBYMs [IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1a4 aNreOpandeckuM CIiocoOOM.

HucnoBele HEpAaBEHCTBA M HUX CBOWCTBA. HepaBeHCTBO ¢ OOHOW IEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJTHOW nepeMeHHON. CHUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJTHOU NEPEMEHHOM.

DyHKIUU

[lonstue Qynkuuu. Ob6nacTh ompeneraeHuss U MHOXKECTBO 3HAYEHUM (YHKIUU.
CrniocoObl 3a1aHust PYHKITHI.

I'padux pynkuuu. Urenue cBoiicTB pynkuuu no e€ rpaduky. [Ipumeps! rpagukos
(GyHKIIUH, OTpakaloUIUX peaibHbIE MPOILIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPAMYIO B 00paTHYIO MPONOPIIMOHATIbHBIE 3aBUCUMOCTH,
ux rpadpuxu. Pynximn y = X2, y = x3, y =vx, y=|x|. I'papuueckoe peleHue ypaBHeHni
U CHUCTEM ypaBHEHUII.

9 KJIACC
YucJa 1 BLIYMCTIEHUSA

PanmionanpHbple uuMCla, WpPpAlMOHAIBHBIC YHCIA, KOHEYHbIE M OECKOHEYHBIC
JeCATUYHBIE TpoOu. MHOXKECTBO JEHCTBUTEILHBIX YHUCEII, ICHCTBUTEIbHBIC YUCIA KaK
OCCKOHEUHBIE JeCATUYHBIE ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEKIY
MHO>XECTBOM JICMCTBUTEIBHBIX YUCEI U KOOPJAUHATHOU MIPSMOM.

CpaBHenue JIEHCTBUTEIILHBIX qHCe, apupMeTHICCKUE JICUCTBUS
C ICUCTBUTEIILHBIMHU YHCIIAMHU.

PasMepbl  00BEKTOB  OKpyXKalomero  MHpa, JUIMTCIBHOCTH  ITPOIICCCOB
B OKPYXaroIleM MUpE.

[TpubnmkEHHOE 3HAYCHWE BEIWYWMHBI, TOYHOCTH NpUOMIKeHUs. OKpyTIIeHHE
yucell. [Ipuknika v OLeHKa pe3yabTaToB BBIYMCICHUMN.

YpaBHeHUs 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOISAIIUXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHHH, CBOISIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. l[Ipumepbl pemieHHs ypaBHEHMH TPETbEM W UYETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie npoOHO-pallMOHANBHBIX ypaBHEHUW. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOOM.

VYpaBHeHne c JAByMsl NEpeMEHHbIMU U ero rpaduk. PemieHue cucrem naByx
JIMHEMHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. PellIeHNE CUCTEM JBYX YPABHEHHUM, OJJHO

12
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U3 KOTOpBIX JIMHEIHOE, a Jpyroe — BTOpOHl creneHu. I'paduueckas MHTEpHpeTanus
CHUCTEMBI YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

Pelrienrie TEKCTOBBIX 3aj1au aareOpandyeckuM Crocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue /MHEWHBIX HEPABEHCTB C OJHOM INEpeMEHHOW. PemeHue cucreMm
JMHEWHBIX HEPABEHCTB ¢ OJIHOM mepemeHHoM. KBanpaTHbie HepaBeHcTBa. ['paduueckas
VMHTEPIPETALAs] HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUU
KBanpatnunas gynkuusi, e€ rpadux u cBoiictsa. [lapabosna, KoopIMHATHI BEPIIHHBI
napaboJibl, 0OCb CAMMETPHUH MapadoJIbl.

Ipaduku Qyukumii: y = £x, y= £x+b, y = £ y=x3y= V% y=|x|
X
U UX CBOMCTBA.

YucaoBble MOCIeI0BATEIHLHOCTH U MPOrPeccun

IlonsTne YHMCIIOBOM  MOCJIEAOBATSIBHOCTH. 3aJaHUE  II0CJIEIOBATCILHOCTH
peKyppeHTHOI popMynol u Gopmysoit N-ro wieHa.

ApudmeTtndeckass W reoMeTrpuueckas mporpeccuud. DopMmyabl N-TO  UYiIeHA
apupMETHIECKON U TEOMETPUUECKON TPOTrPECCUid, CYMMBI MEPBBIX N WICHOB.

N3o0paxenue uieHOB apu(hMETHIECKON U TEOMETPUUECKON MPOrpeccuil ToukaMu
Ha KOOPAWHATHOM TUIOCKOCTHU. JIMHEWHBIH W SKCHOHEHIMAIBHBIA pPOCT. CloXKHBIC
IIPOLICHTBHI.

INPEAMETHBIE PE3YJIbTATBI

[lpenmeTHBIE  pe3yibTaThl ~ OCBOCHHS  MPOrpaMMBl  yd4eOHOTO  Kypca
K KOHITy 0Oy4eHHs B 7 KJacce:

Yuciia 1 BbIYUCICHUA

BrImonHsATh, coueras yCTHbIC M MIUChbMEHHBIC MPUEMBI, apu(PpMETUUSCKUE TeHCTBUS
C palMOHAIbHBIMU YHCIIAMHU.

HaxoauTe 3HaYeHUS YMCIOBBIX BBHIPAKEHUM, MPUMEHSTh Pa3HOOOPa3HbIE CIIOCOOBI
Y MPUEMBI BBIYUCIICHUS 3HAUYCHUN JAPOOHBIX BBIPAKEHUM, COJEPKAMNUX OOBIKHOBECHHBIC
1 JECATHYHBIE TPOOH.

[lepexoauTs OT omHOM (OPMBI 3amuMCH YuCed K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JApOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JCCATUUHYIO IPOOH).

CpaBHUBATH U YIOPSAOUYUBATH PAlMOHATBHBIE YHCIIA.

OKpyrJIsITh YcCa.

BbINONHATh NMPUKUAKY W OLIEHKY pe3yJibTaTa BbIYMCICHUH, OLICHKY 3HAY€HUM
YUCJIOBBIX BBIPAKCHUI. BBIMONHATE JEUCTBUA CO CTENEHSMH C HaTypalbHbIMU
MOKa3aTeNISIMU.

[IpuMeHsAT, TPU3HAKU JETUMOCTH, DPA30KEHUE HA MHOXKUTEIU HATypabHBIX
quCen.
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Pemarts nmpakTHUKO-OpUEHTUPOBAHHBIE 3a]a4U, CBSI3aHHBIE C OTHOLICHUEM BEIIMYMH,
NPONMOPLUOHAIIBHOCTBIO  BEJIWYHH, IPOLEHTAMH, HWHTEPIPETUPOBATh PE3YJIbTATHI
pelIeHus 3a/1a4 C Y4ETOM OTPAaHUYEHUH, CBSA3AHHBIX CO CBOMCTBAMU PAaCCMaTPUBAEMBIX
O0OBEKTOB.

AJiredpanyecKue BbIPaKeHUsA

Ucnonw3oBaTh anredOpanueckyr0 TEPMUHOJOTUIO UM CUMBOJUKY, MPUMEHSTH €&
B IPOIIECCE OCBOCHUS YU4eOHOTO MaTepuara.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXEHUW TIPU 3aJaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

BoinonHsaTh mpeoOpa3oBaHUs IEJOT0 BhIPAKEHUS B MHOTOWICH MNPUBEICHUEM
MOJ00HBIX CJIAaraéMbIX, PACKPBITUEM CKOOOK.

BbINoJIHATE YMHOXKEHUE OJTHOUJICHA HA MHOTOYJIEH U MHOTO4WIEHA HA MHOTOYJIEH,
IpUMEHATH (OPMYJIBI KBapaTa CyMMbBI U KBaJIpaTa pa3HOCTH.

OcyliecTBIsATh Pa3i0oKEHUE MHOTOYJICHOB Ha MHOKUTEIU C TTIOMOIIBIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXMWTEJS, TPYIIHPOBKU CllaraeMbIX, MPUMEHEHHS (opMyl
COKpAILIEHHOTO YMHOXEHHUS.

[IpumensTs npeoOpa3oBaHUsT MHOTOWICHOB [IJIsi PEIICHHs] Pa3IMYHBIX 3aj1ad
U3 MaTeMaTUKHU, CMEXXHBIX MPEAMETOB, U3 PEAIbHOW MPaKTUKH.

HUcnonp3oBaTh  CBOWMCTBA  CTENEHEWM C  HATYPAIBHBIMU  IIOKAa3aTEJIsIMU
JUTsl TpeoOpa3oBaHus BRIPAXKEHUH.

YpaBHeHUs U HEPABEHCTBA

Penrats nuHeliHbIE ypaBHEHHS C OJJHOM EPEMEHHOM, TPUMEHSIS ITPAaBUJIa IIEPEX0/1a
OT UCXOJHOTO YpPaBHEHUSI K PAaBHOCWIBHOMY eMmy. [IpoBepsTh, ABISETCA JIA YHUCIIO
KOpPHEM ypaBHEHHSI.

[IpumensTs rpaduueckue METOAbl MPH PEIICHWH JIMHEHHBIX ypaBHEHUM W HX
CUCTEM.

[lonOupaTh mpuMepsI Nap YUCeN, ABISIONINXCA PEIICHUEM JTUHEHHOTO ypaBHEHUS
C ABYMS IEPEMEHHBIMH.

Ctpouth B KOOPIAMHATHOW IUIOCKOCTH TpauK JIMHEHWHOTO ypaBHEHHS C JIBYMs
MIEPEMEHHBIMH, TOIB3YSCh TPahUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPaBHEHHUS.

PemaTe cuctembl AByX JINHENHBIX YPABHEHUN C JBYMSI IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

CocTtaBiTh U peniaTh JUHEHHOE YPaBHEHHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUM
[0 YCJIOBHUIO 3aJa4yd, HWHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
MOJy4YEHHBIN Pe3yJIbTaT.

DOYyHKIUU

N3obpaxxaTh Ha KOOPJAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHUE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HWHTEpBAJIbl, 3aMUCHIBATh YHUCJIOBBIE MPOMEXKYTKU
Ha anreOpanyeckoM S3bIKE.

OTMeuaTh B KOOPJIMHATHOM IJIOCKOCTH TOYKHU MO 3aJaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku TMHEHHBIX QyHKUMA. CTpouTh rpaduk GyHKIHMH )y = |x|.
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OnuceiBaTh C NOMOUIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTHA MEXKIY BEIIMUYMHAMU:
CKOPOCTb, BpEMsl, PacCcTOsSIHUE, LI€Ha, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue GyHKUMHU 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduyeckuil cnocod TMpeACTaBICHUS U aHalu3a UHGOpMaIH,
U3BJIEKaTh U UHTEPIPETUPOBATh MHPOPMALMIO U3 TpaUKOB pealbHBbIX MPOLECCOB U
3aBUCUMOCTEM.

[IpeamerHble pe3ynbTaThl OCBOCHMSI MPOrPaMMBbI Y4EOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Yucjaa v BbIYUCIEHUA

Hcnonp30BaTh HavYaIbHbBIE MPEACTABIECHUS O MHOMXECTBE JIEMCTBUTEIIBHBIX YHUCEI
JUISL CPaBHEHMS, OKPYTIJICHUS M BBIYUCIICHUHN, W300pa)kaTh JEWCTBUTEIbHBIE YHUCIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

[IpumeHsTh MOHSATHE apU(PMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbICe KOPHH, HCIOJB3Ysl TPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMOJIHATh
npeoOpa3oBaHusl BBIPaXEHUN, COACPKAIIUX KBAJPAaTHBbIC KOPHHU, MCIIOJIB3Ysl CBOWCTBA
KOpHEM.

Hcrnons30BaTh 3amucu OOJBIINX U MaJIbIX YHACEI ¢ TTIOMOIIBIO IECSITUIHBIX PoOeit
U crerieHeit uucia 10.

AJiredOpanyeckue BbIPasKeHUsI

[IpuMeHSTh TOHATHE CTENEHHU C IETBIM TTOKa3aTeJIeM, BBITIONHATH MPeoOpa3oBaHUs
BBIPAKCHUH, COAEPKAIIUX CTETICHU C LIEJIBIM ITOKAa3aTeJIeM.

BBITIOMHATE  TOXJIECTBEHHBIC IMPEOOpa30BaHUS  PAIMOHAJIBHBIX  BBIPAKCHHM
Ha OCHOBE IIPaBUJI ACHCTBHI HaJ MHOTOWICHAMH U aJIreOpanvdecKUMH JIPOOSIMH.

PacknanpiBaTh KBaapaTHBIN TPEXWICH HA MHOKHUTEIH.

[Ipumenatp mpeoOpa3oBaHMs BBIPAKCHUH JUIS PEIICHUS Pa3IMYHBIX 3a7ad
13 MaT€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHBIE, KBaJApaTHbIE YPAaBHEHHS W pPaUHOHAIbHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPaBHECHUH C IByMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIECIOBAHUS YPABHEHUN M CUCTEM YPaBHEHUW, B TOM
quclie ¢ TpUMEHEHHeM rpaduyecKux NpeacTaBieHnui (yCTaHaBIUBAaTh, WMEET JU
YpaBHEHHE WIIM CUCTEMa YPABHEHUM PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT clIOBECHOU (DOPMYIUPOBKHU 3a/1auu K €€ anreOpandecKor MOJEIH
C INOMOIIBID COCTABJIEHUSI YPABHEHUS WM CHUCTEMBl YpPABHEHUW, MHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIA PE3YIIbTAT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [JIsI CPAaBHEHUS, OLICHKH, PEIIATh
JMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOW M UX CUCTEMBbI, J1aBaTh rpaduyecKyro
WJUTIOCTPALMIO MHOKECTBA PEILICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUT

[lonumaTe M UCHOJIB30BaTh (PYHKIMOHAIbHBIE TNOHATHS U S3bIK (TEPMHUHBI,
CUMBOJIMYECKUE O0O03HAUCHUsI), OMNPEACNSITh 3HaueHUE (QYHKIMU [0 3HAYCHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Ctpoutsb rpaduku 31eMeHTapHBIX QYHKIUN BUJA:

y=C2,y=x% y= x3,y= VX y = |x|, onuceBaTh CBOHCTBA YHCIOBOH (DYHKIUI
X

1o e€ rpaduxy.

[IpeamerHble pe3ynbTaThl OCBOCHMSI MPOrPaMMBbI Y4EOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

Yucjaa v BbIYUCIEHUA

CpaBHUBATH U yHIOPSAI0YMBATH PAllMOHAIBHBIE U UPPAIIMOHATIBHBIC YHCIIA.

Beimonusate apudmeTndeckue MEUCTBUS C PalMOHAIBHBIMU YHCJIAMHU, COYeTasl
YCTHBIE M TIMCbMEHHBIC MPHUEMBI, BBIMOJIHATh BBIYHUCIEHHUS C HWPPALUOHAIBHBIMHU
YHCJIaMHU.

HaxonuTe 3HaueHUs CTENEHEW C LEIbIMU IMOKA3aTesIMU U KOPHEH, BBIYUCIISTH
3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyraarh  JEUCTBUTEIBHBIC YKCIA, BBINOJHATH HPUKUIAKY  pe3yJibTaTa
BBIUHCJIEHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemrate nuHENHbIE W KBaJgpaTHbIE YpPaBHEHMS, YPaBHEHHs, CBOISAIIMECS K HUM,
npocTeiie 1poOHO-pallOHaIbHBIE YPaBHEHUS.

Pemiats cuctemsbl IBYX JIMHEHMHBIX YPaBHEHUHN C IBYMSI IEPEMEHHBIMU U CUCTEMBI
IBYX YPaBHEHHUH, B KOTOPBIX OHO YPABHEHUE HE ABJISICTCS JTUHEUHBIM.

Pemath TeKkCcTOBBIE 3a7ja4K AIreOpanyecKUM CIIOCOOOM C MOMOIIBIO COCTABIICHUS
YPaBHEHUS WA CUCTEMBI IByX YPABHEHH C ABYMS IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIECAOBAHUS YPABHECHUW U CHUCTEM YPABHECHUU, B TOM
quclie ¢ TNpUMEHEHHEeM rpaduyecKux TMpeCcTaBIeHuil (yCcTaHABIWBATh, WUMEET JIH
YpaBHEHHE WIIM CUCTEMA YPABHEHUM PEILLICHHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

PemaThs nuHeliHbIe HEPABEHCTBA, KBaJpaTHhIC HEPABEHCTBA, N300PaKaTh PEIICHUE
HEPABEHCTB HA YHCIIOBOM NMPSAMOM, 3alIMChIBATH PEIIEHNE C TOMOIIBI0 CUMBOJIOB.

Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIIOYAIOILIHE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIUCHIBATH PEUIEHUE C TOMOIIBI) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUU PA3JIMYHBIX 33/1a4.

DOYyHKIUU
Pacno3HaBaTte GyHKIMM HW3ydeHHBIX BHUIOB. [loKa3plBaTh CXEMaTHYCCKU
pacCIlOIOKCHHEe Ha KOOPJMHATHOM IIOCKOCTH rpaduKoB (DYHKIHHA BUOA: Y = £X,

* —

y=fkx+b y=2,y=ax?+bx+c, y= x3, y= X y=|x| B 3aBucumoctu
X

OT 3HaYeHU I KO3 (DUIIMEHTOB, OMUCHIBATh CBOMCTBA (PYHKIIUM.
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Ctpoutrb u u300pakaTh CXEMaTHYECKW TrpapuKh KBaJpaTHUHBIX
(yHKIUH, ONUCHIBATh CBOMCTBA KBAIPATUUHBIX QYHKUUN MO UX
rpadukam.
PacnoznaBath KBajgpaTuuHyio (YHKUMIO 10 (opmyse, HPUBOIUTH

IpUMEphI KBAAPATUYHBIX (PYHKLIMHA U3 peabHOM KU3HH,
($U3HUKHU, TEOMETPUH.

Yuc10Bble MOCIEA0BATEILHOCTH H PO PecCHn

Pacrio3HaBaTh apuMETHUECKYIO U TE€OMETPUYECKYIO MPOTPECCUU TIPH
pa3HBIX crioco0ax 3a/laHusl.

BBITIOJTHATH BEIYMCIICHHS C UCIIOIB30BaHUEM (DOPMYJT N-TO WICHA
apuPMETHICCKON U TEOMETPUUYECKON TTPOTPECCH, CYMMBI TIEPBBIX N YJICHOB.

I/I306pa>1<aTb YJICHBI ITOCICI0BATCIIBHOCTH TOYKAMH Ha KOOpI[HHaTHOﬁ
IIJIOCKOCTH.

Pematsb 3aa4H, CBA3AaHHBIC C YHMCJIOBBIMHU ITOCICOOBATCIIBHOCTAMH, B TOM

YKCIIC 3a/1a4U U3 PEATbHOM KU3HU (C UCTIOIB30BAaHUEM KAJIbKYIISATOPa, TU(PPOBBIX
TEXHOJIOTHH ).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosn4yecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB u K (ungposbie)
n/n TeM NMPOrpaMMbl Bceero ong OJILHBIE oOpa3oBaTe/ibHbIE
padoThI pecypesI
1 Boipaxenns, Toxcnectsa, 21 2 https://resh.edu.ru/
ypaBHEHUS
2 OyHKIMU 11 1 https://resh.edu.ru/
3 Crenens ¢ HATypabHbIM 11 2 https://www.yaklass.ru/
MoKasaresjaemM
4 MHOro4ieHsbI 16 1 https://resh.edu.ru/
5 opmyIIbl COKpAIEHHOTO 18 2 https://resh.edu.ru/
YMHOKEHUS
CHeTemel JIHCHIHBIX 16 1 https://www.yaklass.ru/
ypaBHEHUH
7 HTtoroBoe moBropeHne 9 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 10
I[TPOTPAMME
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https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

8 KUVIACC

KoJun4yecTBo yacos DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U K (uudpossbie)
n/n TeM MPOrpaMmbl Bcero OHTPOJILHBIE o0pa3oBaTte/ibHbIE
padoThI
pecypcsl
1 PaH?OHaHBHBK:ﬂp06HIIHX 22 2 https://resh.edu.ru/
CBOMCTBA
2 KBanpaTHble KOpHU 21 2 https://resh.edu.ru/
3 KBanpaTHble ypaBHEHUS 18 2 https://www.yaklass.ru/
4 HepaBenctpa 22 2 https://resh.edu.ru/
S) CreneHs C 1eJIbIM [TOKA3aTEeIeM. 6 https://resh.edu.ru/
6 DJeMEHTHI CTATUCTHKH. 6 1 https://www.yaklass.ru/
7 [ToBTOpEHUE 1 https://resh.edu.ru/
9 KIIACC
KosunvecTBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K (uu¢posrbie)
n/n MPOrpamMmmbl Bceero OHTPOJILHBIE oOpa3oBare/ibHbIE
padoThI
pecypcsbl
1 KBanparuunas ¢pyHKius 22 2 https://resh.edu.ru/
2 -yPaB?eHHHIIHep??eHCTBaC 16 2 https://resh.edu.ru/
OJIHOY ITEPEMEHHOMN
3 YPaBHEHHI H HEPABCHCTRA ¢ 18 1 https://www.yaklass.ru/
JBYMSI [IEPEMEHHBIMU
4 Apudmerueckas n 15 2 https://resh.edu.ru/
r€OMETPHUYECKAs] IPOIPECCUH
5 JICMEHTBI KOMOMHATOPHK M 13 1 https://resh.edu.ru/
TEOPUH BEPOATHOCTH
6 Hrtorosoe noBropeHue 18 1 https://www.yaklass.ru/
OBUIEE KOJIMYECTBO YACOB I10 102 9
[TPOI'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

«'EOMETPUS»

['eomeTpusa kak OAMH M3 OCHOBHBIX Pa3JeiiOB IIKOJIbHOW MAaTEMATUKH, UMEIOLIAMN
CBOEH LEeIbI0 00ECIEeYUTh U3yYEHUE CBOMCTB U pa3MepoB (UIYp, UX OTHOLICHUUA U
B3aMMHOE PAacCIIOJIOKEHHE, OIMPAETCS Ha JIOTHYECKYH0, JOKAa3aTeJIbHYI0 JIMHMIO.
IleHHOCTh W3yuY€HHsSI TEOMETPUM HAa YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUS
3aKJII0YaeTcsl B TOM, 4YTO OOyYaroUIMiCs YYMUTCS MPOBOJUTH JIOKa3aTelbHbIC
pacCyXJIeHusl, CTPOUTh JIOTUYECKUE YMO3AKJIIOUECHUS, JOKa3blBaTh HCTHUHHBIC
YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJUTH PACCYXKICHUS
«OT TPOTHUBHOTOY», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBHIE
YTBEPKICHUS.

BTopoii 1EHHOCTHIO H3YyYEHHUS TEOMETPHUM SBJISICTCS MCIOJB30BaHHE €€ Kak
WHCTPYMEHTa TIPU pEIICHUHM KaK MATEeMaTUYeCKUX, TaK W TPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peaibHON KU3HU. OOydaromuiicss JOJDKEH HAyYUThCS OMPEACIUTh
T€OMETPUYECKYI0 (PUTYpYy, OMHCATh CIOBAMU JIaHHBIM UYEPTEXK WM PUCYHOK, HAWUTH
IJIOIAIb 3€MEJIBHOTO Y4YacTKa, PacCYyuTaTh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOTO
kabens winm TpeOyemble pa3Mepbl Tapaxka isi aBTOMOOWJIA. DTOMY COOTBETCTBYET
BTOpAasi, BBIUMACIWTENbHAS JIMHUS B H3ydeHHM reomerpuu. llpm pemenun 3amau
NPAKTUYECKOTO XapakTepa OOYy4aroUIUHCs YYUTCS CTPOUTh MAaT€MAaTUYECKHE MOJENH
peanbHbIX JKU3HEHHBIX CUTYallui, IPOBOJNTh BHIYMCICHUS U OLICHUBATH a/IEKBATHOCTD
NOJIYYEHHOTO PE3yJbTarta.

KpaiiHe BaxxHO TMOJYEPKUBATH CBS3M TEOMETPUU C JIPYTUMU y4EOHBIMU
npeIMeTaMHi, MOTHBHPOBATh HCIOJB30BaTh OINPEACICHUS TeOMETPUUECKUX (Guryp u
MOHSITHI, JEMOHCTPUPOBATH MPUMEHEHUE TMOJYyUYEHHBIX YMEHHUN B (U3HKE U TEXHUKE.
Oty cBA3U Hamboiee SPKO BUAHBI B TeMmax «Bektopwl», «TpuUroHOMETpHUECKHE
COOTHOIIEHUs», «Meroa koopauHat» u «Teopema I[Tudaropar.

VYueOnpiii kypc «['eomerpusi» BKIIOYAET CIEAYIONINE OCHOBHBIE pa3/Ieibl
conepxkanus: «I'eomerpuueckue PUrypsl u uX cBOMcTBaY, «M3MepeHne reoMeTpuIecKux
BEJIIMUYMH», «/[eKkapTOBBI KOOpPAMHATBI HA IUIOCKOCTW», «BekTopsl», «/lBrKeHU
iockocTny, «IIpeodpazoBanus mog00us».

OO0miee uYKMCIO 4YacoB, PEKOMEHJOBAHHBIX Il M3y4eHUs YydeOHOTO Kypca
«["eomerpusi», — 204 waca: B 7 kiacce — 68 gwacoB (2 Jaca B Hemenmoo), B 8 Kiacce —
68 yacoB (2 yaca B Hezielni0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).
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COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Hauanbnble noHsaTHs reoMetpun. Touka, IpsMasi, OTPE30K, J1y4d. YToJl. Buasl yrios.
BeprukaneHble U cMexHble yrubl. buccekrpuca yrina. JlomMaHas, MHOIOYrOJbHUK.
[TapannenbHOCTD ¥ NEPIEHAUKYIISIPHOCTD MPSIMBIX.

Cummetrpuunbie purypsl. OCHOBHBIE CBOMCTBAa OCEeBOM cumMmeTpuu. [Ipumeps
CUMMETPUHU B OKPYXKAIOIIEM MUDPE.

OCHOBHBIE TOCTPOEHMS C MOMOILUBIO IIUPKYJIS U JIMHEWKH. TpeyronbHuk. BeicoTa,
MeauaHa, OMCCEeKTpUca, UX CBOWCTBA.

PaBHOOEApEHHBIN U paBHOCTOPOHHUI TPEYroJbHUKHN. HepaBeHCTBO TpeyrojbHUKA.

CBolicTBa M TpHU3HAKU PABHOOEAPEHHOrO TpeyroibHuka. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M TNpHU3HAKH NapauieNbHBIX NpsMbIX. CyMMa yIJIOB TpEyroJIbHHKA.
Breminue yrisl TpeyrojbHUKA.

[IpsMoyronbHblld  TpeyroiapHuK.  CBOWCTBO  MEAMAHbl  MOPSIMOYTOJIBHOTO
TPEyrojibHUKa, NPOBEAEHHOW K runoreHyse. [Ipu3zHaku paBeHCTBAa IPSMOYTOJIBHBIX
TPEYroNbHUKOB. [IpsIMOYTrObHBII TPEYroJbHUK € yIiioM B 30°.

HepaseHncTBa B reoMerpuu: HEPABEHCTBO TPEYIOJIbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIBIIEM yTJIe ¥ OOJIbIIel cTOpoHe TpeyroyibHuKa. [lepnenaukymsp
Y HaKJIOHHAas.

I'eomerprueckoe mecto Touek. buccekrpuca yriia u cepeIUHHBIN NEPIEHIUKYIISP
K OTPE3KYy KaK T€OMETPUUYECKHE MECTA TOYEK.

OKpyX HOCTb M KpYT, XOpJla U TUAMETP, UX CBOMCTBA. B3anMHOE pacmoiioxeHue
OKpy)KHOCTH W mnpsimoil. KacartenbHass u cekymass K OKpPYKHOCTH. OKpYy>KHOCTB,
BIIMCAHHAs B YroJl. BricaHHas U ONKMCaHHAasi OKPYKHOCTU TPEYTOJIbHUKA.

8 KVIACC

Yerpipéxyronpauku. [lapammenorpamMm, ero nmpu3HakKu M CBOWCTBA. YacTHbIE
CJIy4au mapajijiesiorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHoOoOKast Tpanerusi, €€ CBOWCTBA U MpU3HaKu. [IpsMoyronsHas Tpamemus.

Merton ynBoenust meauansl. LlenTpanbHas cummetpust. Teopema Paneca u reopemMa
O IPOMOPLUHOHAIBHBIX OTPE3KaX.

CpenHue TuHUY TpEeyroyibHUKA U Tpaneuuu. LIeHTp Macc TpeyroyibHUKA.

[Tomobue TpeyronbHUKOB, Kodhdumuent moxodus. [lpuzHaku momobwus
TPEyroibHUKOB. [IpuMeHenre no100us npu penieHuy NPakTUUYEeCKUX 3a/1au.

CaoiicTBa 1iomaael reomerpudyeckux Quryp. DopMmynbl s [JIOMIAAH
TPEeYrojibHUKA, TMapajierorpamMma, pomOa u Tpamenuu. OTHOIICHHWE TIIOMIAIEH
oA0OHBIX QUTyp.

Brruncnenune momaned TPEYrOJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIIETYAaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mpu pemeHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTpPOr0 yria IpPsMOYIOJBHOIO TPEyTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpUroHOMETpHUYecKrue (PYHKIMHU YTIIOB
B 30°, 45° 1 60°.

BrnucanHble M LEHTpPAJIbHBIE YIUIBI, YIOJI MEXAY KAacaTeJIbHOM M XOPAOW. YTIIBI
MEKly XOpJaMH U CEKYIIMMU. BrincaHHbIE M ONTMCAaHHBIE YETHIPEXYTOJIBHUKH. B3anMHoOe
pacnonoxeHue AByX OKpyxkHocTed. Kacanuwe okxpyxnHocteil. OOmue kacaTeiabHble K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemenue
NPAKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanue nogaodus. [Togodre COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 mpousBeAeHUH OTPE3KOB XOPH, TEOPEMbI O MPOU3BEIECHUU OTPE3KOB
CEKYIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, nimHa (MOIyJib) BEKTOpPA, COHANIPABIEHHBIE BEKTOPBI, TPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJ BekTopamu. PaznoxkeHue BEKTOpa 1O JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatet  BekTopa. CkansipHO€  MPOU3BENECHUE  BEKTOPOB,  IPUMEHEHHE
ISl HAXOKJEHHUSI IJIMH U YTJIOB.

JlexkapTOoBbl KOOpJIMHATBHI HAa IUIOCKOCTH. YPaBHEHUS MPSIMOM M OKPYKHOCTH
B KOOpAMHATaX, MEPECEUYCHHE OKPYKHOCTEW U MNPsAMBIX. MeETol KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJIBHUKU. J[TMHA OKpYKHOCTH. ['pajiycHas v paguaHHas mepa
yria, BBIYUCIEHUE JUIMH AYT OKpykHOocTel. [nomane kpyra, cekropa, CErMeHTa.

JIBuKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUH (uryp (dIeMeHTapHbIe
npeactasienus). [lapannensHeiil nepeHoc. [ToBopor.

INPEAMETHBIE PE3YJIBTATBI

IIpeameTHBIe pe3ynbTaThl OCBOCHHS IMPOTPAaMMBI  YIEOHOTO Kypca K KOHILY
oOydeHus B 7 Kjaacce:

PacriozHaBaTh M3ydeHHBIE TE€OMETPUYECKHE (DUTYpHI, ONMPEACNATh MX B3aHMMHOE
pacmoyioKeHHe, W300pakaTh TEeOMETpUYECKHe (UTYPHI, BBIMOIHATH  UYEPTEKH
[0 YCJIOBHIO 3ajaud. W3MepsaTe JMHEWHBIE W YIJIOBBIE BEIWYMHBL Pemare 3amaun
Ha BBIYMCJIEHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyr0 OLEHKY JMHEWHBIX U YTJIOBBIX BEJIIMYMUH MPEIMETOB B pEabHOU
KU3HHU, pa3MEpOB TMPUPOJHBIX OOBEKTOB. Pa3numuaTe pa3smepbl 3TUX OOBEKTOB
IO TTOPSJKY BEJIUYUHBL.
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CTpouTh 4epTE)KH K TEOMETPUYECKUM 331a4aM.

Ilonp30BaThCs MpU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BATh NMPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3a/1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKICHHUS C MCHOJB30BAHHUEM T'€OMETPUUECKUX
TEOPEM.

Ilonp30BaTbCs  NpPU3HAKAMM  PABEHCTBA  MPSAMOYIOJIBHBIX  TPEYTOJIBHUKOB,
CBOWCTBOM MEIUaHbI, MPOBEAEHHOW K TMIIOTEHY3€ IIPAMOYIOJIBHOI'O TPEYrOJIbHUKA,
B PELIEHUH I'€OMETPUUYECKHX 3a1ad.

Onpenensate MapajuiebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 0Opasyer
¢ HUMHM cekymas. Onpenenarb NapauieIbHOCTh NPSIMBIX € TOMOIIBI PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsMOi.

PemaTh 3a1aun Ha KieTyaTon Oymare.

[IpoBOIUTH BBIUKCICHUS M HAXOJUTh YMCIIOBblE U OYKBEHHBIC 3HAYEHHUS YTJIOB

B F€OMETPUYECKHX 3aJladyax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB M
MHOTOYTOJIbHUKOB,  CBOMCTB  yIJIOB, OOpa30BaHHBIX IMPU TEPECEUECHUH JBYX
napajuieNIbHbBIX MPSAMBIX CEKYIlel. PemaTs npakTHYecKkue 3a1a4i Ha HAX0KJAEHUE YIIIOB.

Brnamerp mNOHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh OIpPEACATh
OHMCCEKTPUCY yTia U CepEeIUHHBINA NEPIEHINKYJIISP K OTPE3KY KaK T€OMETPUUYECKHE MecTa
TOYEK.

@opMyIupOBaTh OIPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl W JHamerpa
OKPYKHOCTH, II0Jb30BaTbCd WX CBOWCTBAMHM. YMETb IMPUMEHATH OTH CBOMCTBA
IIPU PELLIECHNUH 3a/1a4.

BitazeTs oHsATHEM ONMCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh
e€¢ ueHtp. Ilonb3oBatbes (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA
[IEPECEKAIOTCA B OHOM TOUYKE, U O TOM, UYTO CEPEAUHHBIC NIEPIICHINUKYIIAPBI K CTOPOHAM
TPEYrOJIbHUKA IIEPECEKAOTCSA B OJTHOM TOUYKE.

Bnagers mnoHATHEM KacaTebHOW K OKPYKHOCTH, IIOJIb30BATHCS TEOPEMOMU
0 NEPIEHAUKYIISIPHOCTH KacaTeJIbHOU U panyca, IPOBEAEHHOIO K TOUKE KaCaHMUs.

Ilonb30BaTbCsAd NMPOCTEHIIMMU I€OMETPUYECKMMHU HEPAaBEHCTBAMHU, IOHUMATh HX
MMPAKTUYECKAN CMBICI.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE ITOCTPOCHMS C IOMOIIBIO LUPKYJIA H
JIMHEUKHU.

IIpeameTHBIE pe3yNbTaThl OCBOSHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kiacce:

PacnoznaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MTOJIb30BaThCS
MX CBOMCTBAMU IPU PEIICHUN F€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKHU MEPECEUCHUS MEJIUAaH TPEYroJibHUKA (IIEHTpa Macc)
B PEILICHUU 3a]a4.

Bianetes noHATHEM CpEHEN JIMHUM TPEYTOJIbHUKA U TPAlElUH, NMPUMEHATh UX
CBOWCTBAa IIPU pEIIEHMH reoMeTrpuueckux 3anad. llomb3oBaTbest Teopemoit dDaneca
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U TEOPEMOU O NPONOPLUOHAIBHBIX OTpe3KaX, IPUMEHATb UX 1 pEeLICHUs
[IPAKTUYECKUX 3a/ay.

[IpuMeHsAT, Npu3HAKKW MOAOOUS TPEYTOJIBHUKOB B PEHIEHUH T'€OMETPUUYECKUX
3a/1au.

[lonb3oBaTecst Teopemoirt Iludaropa ansg  peumieHUss TEOMETPUUYECKUX U
IpakTH4ecKuXx 3anad. CTpouTh MaTeMaTU4YEeCKYyI0 MOJENIb B IMPAKTUYECKHX 3a]ayax,
CaMOCTOSTEIBHO J€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIUE JJIUHBI.

BiianeTs noHATUAMY CHHYCA, KOCUHYCA U TAHI'€HCA OCTPOIrO yIila MPsIMOYIOJIbHOIO
TpeyroJjibHuKa. [1071630BaThCsA STUMU NTOHATUSAMU IS PELICHUS IPAKTUYECKUX 3aay.

Boruncnars (pa3nuuHbIMU  CIIOCOOAMM) IUIOWIAAL TPEYroJbHUKA M IJIOLIATU
MHOTOYTOJIbHBIX (pUryp (MOJB3ysACh, I/lI€ HEOOXOAUMO, KaJlbKynaTopoM). IIpumMeHsaTsH
IIOJIy4YECHHBIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

Biianets noHATHAMM BIIMCAHHOTO U LIEHTPAJIBHOIO YIJla, UCIIOJIB30BATh TEOPEMBI
O BIMCAHHBIX yTiax, yriiax MeXIy XopJaMu (CeKYIIMMU) U yIie MeXAy KacaTelbHON U
XOp/JIOH MPH PELICHUN I'€OMETPUUECKUX 3a/1a4.

Biianetp DOHATHEM ONMCAHHOTO YETHIPEXYTOJBbHUKA, IPUMEHATH CBOMCTBA
OINMCAaHHOTO YETHIPEXYTOJbHUKA IIPU PELICHUH 3a/1a4.

IIprMeHATh OTyYEHHBIE 3HAHUSI HA ITPAKTUKE — CTPOUTHh MAaTEMaTUYECKUE MOJIEIIN
UL 3a7a4  pPEAJIbHOM JKU3HM U IPOBOJAUTH COOTBETCTBYIOIIME  BBIYHUCICHUS
C IpPUMEHEHUEM IMoJ00Ms M TPUTOHOMETpUHU (MOJB3YsCh, TIJE€ HEOOXOIUMO,
KIBKYJISITOPOM).

[IpenMeTHBIE pe3yNbTaThl OCBOSHHUS IMPOTPaMMbl Y4eOHOTO Kypca K KOHITY
oOydeHus B 9 kiaacce:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOAHUTH C UX MOMOIIBIO
pa3TUYHBIE DJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTONbHUKA («PEHICHHE MPSIMOYTOIBHBIX
TPEyrojbHUKOB»). HaxomuTh (C MNOMOIIBIO KaJdbKyJsSITOpa) JJIMHBI M YIJIbI
JUTSI HeTaOJTUYHBIX 3HAYCHUH.

[Tonp3oBaTecss (opmMynamMu TPUBEACHUS W OCHOBHBIM TPHUTOHOMETPUUYECKUM
TOXKJIECTBOM  JUIsI HAXOXKJICHUS COOTHOIIEHWH MEXAY TPUTOHOMETPUUECKHUMU
BEITUYMHAMHU.

Hcnonb3oBaTh TEOPEMBbl CHHYCOB U KOCHHYCOB JJII HAaXOXKJICHHS Pa3JTMYHBIX
AJIIEMEHTOB TPEYTObHUKA («pPEIIeHNEe TPEYTOJIbHUKOBY), MPUMEHSATh UX MPHU PEIICHUN
T€OMETPUIECKUX 3a/1a4.

Brnagets moHsTHSMU TIpeoOpa3oBaHUs MOAO00WS, COOTBETCTBEHHBIX JIIEMEHTOB
nonoOHbIX uryp. [lomp30BaThesi cBOMCTBAMH MOA00US MPOU3BONBHBIX (PUTYp, YMEThH
BBIYHCIISATD JUTMHBI ¥ HAXOJIUTh YTl y TOM00HBIX (huryp. [IpuMensTh cBOMiCTBa TO100MS
B TPAKTUYECKUX 3a7adax. YMEThb MPUBOAWTH MNPUMEPHl MOAOOHBIX (GUTYP
B OKPY’KaroIIeM MHpE.

[Tonp30BaThCS TEOpeMaMH O TPOU3BEICHUH OTPE3KOB XOPA, O MPOU3BEICHUU
OTPE3KOB CEKYIIHNX, O KBApaTe KacaTeIIbHOM.
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[lonb30BaThCS BEKTOpPAMH, MOHMMATh HMX TE€OMETPUYECKUU M (U3HMUECKUI
CMBICJI, TPUMEHATh HMX B PEIICHUH TEOMETPUYECKUX U (PU3NYECKHX 3adad.
[IpyMeHsATh CKaNsipHOE NPOU3BEICHUE BEKTOPOB ISl HAXOKICHHSI IJTUH U YIJIOB.

[lonb30BaThCs METOAOM KOOpPAMHAT Ha IUIOCKOCTH, MPUMEHATH €ro B
PEIICHUH T€OMETPUUYECKUX U TPAKTUYECKUX 3a]1aY.

BnageTs NOHATHSMU TPAaBUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYXHOCTH,
JUIMHBI JTyTU OKPYXHOCTH W paJMaHHON Mephl yria, yMETh BBIYUCIATH IJIOLIAIb
Kpyra u ero yacteil. [IpuMeHaTh noinyyeHHble yMEHHS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM LEHTPbI) CUMMETPUHM (PUTYp, TPUMEHSATH JBUKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpyMeHsATh MONy4YeHHBbIE 3HAHUS HAa MPAKTHKE — CTPOUTH MaTeMaTHYECKHe
MOJENU AJIA 3aJady peajbHOW JKU3HM M  TPOBOJUTH  COOTBETCTBYIOIIHUE
BBIUMCIIEHUS C TPUMEHEHHEM TO0J00US U TPUTOHOMETPUYECKUX (PYyHKUUN
(monb3ysich, I1e HEOOXOAUMO, KAIBKYJIATOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauyecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHuU BH " B
N ot eero | Kowmpomwmme | (CERRERE
padoThbI pecypebl
clgzzzgxble reoMeTputecine 14 1 https://resh.edu.ru/
TpeyrosbHUKN 16 1 https://resh.edu.ru/
[TapamienpHble IpsiMbIE 10 1 https://www.yaklass.ru/
CooTHOIIEHUS MEXKTY
CTOPOHaMH U yriiaMu 22 2 https://resh.edu.ru/
TPEeYroJbHUKa
HrtoroBoe noBropeHune 6 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 68 6
I[TPOTPAMME
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https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/

8 KUVIACC

KoJumn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U K (uudpossbie)
n/n TeM MPOrpaMmbl Bcero OHTPOJILHBIE o0pa3oBaTte/ibHbIE
padoThI
pecypchl
1 YeTbIpexyroJibHUKU 14 1 https://resh.edu.ru/
2 [Tnomane 14 1 https://resh.edu.ru/
3 [TotoOHBIE TPEYTOTBLHUKH 18 2 https://www.yaklass.ru/
4 OKpYy>XHOCTb 16 1 https://resh.edu.ru/
5 [ToBTOpenue. Pemenue 3aqau 6 1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 68 6
I[MTPOTPAMME
9 KJIACC
KoaunyecTBo yacoB JJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3aeioB u KoHTpobHEIe (ungposbie)
TeM NMPOrpaMMbl Bcero p oOpa3oBaTe/ibHbIE
padoThI pecypesI
1 BexkTopsl 8 https://resh.edu.ru/
2 Merton KoopuHAT 10 1 https://resh.edu.ru/
CoOTHOIIICHHS MEXKTy CTOPOHAMHU 11
3 1 YTIAMH TPEYTOIBIHIA. 1 https://www.yaklass.ru/
CkansipHO€ MPOU3BEICHUE
BEKTOPOB
4 Jlmana OKpYKHOCTH H IIOIIAAE 12 1 https://resh.edu.ru/
Kpyra
5 JIBYoKeHUS 8 1 https://resh.edu.ru/
6 HavansHEIe Chefienus 13 8 https://www.yaklass.ru/
CTepEeOMETPUU
7 006 akcroMax MJIaHUMETPUU 2 https://www.yaklass.ru/
8. [ToBTOpenue. Pemienne 3ama4 9 1
OBUIEE KOJIMYECTBO HACOB I10 68
[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

I'eomeTpusi: 7—9 knacchl: yueOHHK Jj1s1 00111e00pa3zoBaTenbHbIX yupexaeHuii / JI. C.
Aranacan, B. ®@. byry3os, C. b. Kagomues u ap.,M.: [Ipoceenienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HNunaktnueckue Marepuansl. 8 kiacc (atop b. I'.3uB, B. M. Meiinep);
HNunaktuueckue Mmarepuansl. 9xmacc (atop b. I'.3uB, B. M. Meiinep);

I'eomeTpusi. MeToanueckue pekoMeHaanuu. 9 kinace: yueo. mocodue s
oOmreoOpazoBarenbHbix opranuzanuii JI. C. Atanacsu, B. @. Byry3o0s, 0. A. ['na3koB
v JIp.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

«lunpeke. Yueouuk» https://education.yande x.ru/home/ ;

«AKmacey https://www.yaklass.ru/;

Poccuiickas snextponHas mkoia https://resh.edu.ru/;

MobubHOE 31eKTpoHHOE 00paszoBanue https://edu.mob edu.ru/ui/#/login; YUU.PY
https://uchi.ru/;

I'pynna komnanuii «IIpocBemenue» https://media.prosv.ru/;

[Trardopma Lecta https://lecta.rosuchebni; .

denepanbHBIA IEHTP HHGOPMAIIMOHHO 00pa3zoBaTeabHbIX pecypcoB (DPLIMOP)

http://fcior.edu.ru


https://www.yaklass.ru/
https://resh.edu.ru/
https://uchi.ru/
https://media.prosv.ru/
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