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Pabouas mporpamma mo yueOHOMYy mpeamery «MaTtematuka» (0a30Bblii ypOBEHB)
(mpenMetHas o0sacTh «MaTeMaTrka U HHGOPMAaTHKay) (Jajiee COOTBETCTBEHHO — IIPOrpaMma 1o
MaTeMaTHKEe, MaTeéMaThKa) BKIIOYAET IMOSICHUTENBHYIO 3alHCKy, COJIepKaHue OOy4YeHHS,
IUIAHUPYEMBIC  pEe3yJIbTaThl ~ OCBOCHHSI  IPOTrPaMMbl [0  MaTeMaTHKE, TEMaTHYeCKOe
IUTAHUPOBAHHUE.

INOACHUTEJIBHASA 3AIINCKA

IIporpamma nmo Martemaruke i oOydaromuxcs 5—9 kiaccoB pazpaboTaHa Ha OCHOBE
®I'OC OOO. B nporpamme 1no mMaTreMaTUKe y4TEHbI UJEU U N0JI0KeHUs KoHenuuu pa3Butus
MaTeMaTh4decKkoro oopasoBanus B Poccuiickoit deneparuu.

[IpenmeroM MaTeMaTUKU SBISIOTCA (yHIAMEHTANbHBIE CTPYKTYPhl HAIIero MHpa —
IPOCTPaHCTBEHHbIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIIEHHS (OT MPOCTEHIIMX, YCBaUBAEMbIX B
HETOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CJIOXHBIX, HEOOXOJUMBIX JJISi Pa3BUTHUS HAYUHBIX H
OPUKIAAHBIX uaei). MaremMaTHueckue 3HaHUS O0€cleuYMBalOT IMOHMMAHUE IPUHLUIIOB
YCTpOMCTBA W UCIHOJB30BAaHUS COBPEMEHHOW TEXHMKH, BOCHPHUITHE U HHTEPIPETALIUIO
COLMAIBHOM, KOHOMUYECKOH, MOJUTHYECKOW HH(POpPMALUH, TAI0T BO3MOXHOCTb BBIIOJIHSTH
pacu€Thl U COCTABIIATH aJITOPUTMBI, HAXOIUTH U MPUMEHATH (YOPMYJIBI, BIAJETh MPAKTHUECKUMH
npuéMamMy reoOMeTpUYECKUX U3MEPEHUH U MOCTPOSHUH, YUTaTh UH(OPMALIHIO, ITPEICTABICHHYIO
B BHJE TaONUI], AMarpaMM U TpaduKOB, XHUTh B YCIOBHSX HEONPEACIEHHOCTH M TIOHHUMATh
BEPOSITHOCTHBIHM XapakTep cilydyailHbIX COOBITHH.

WN3yyenne wmarematuku @opmMupyeT y O0OydYaroIIMXCS MaTeMaTHUYeCKUHd CTUIIb
MBILUICHHS], TPOSBIAIOIIMNACA B ONpeNeNEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBaWBAIOT TaKWe NMPUEMBI M METOJbI MBIIUICHUS, KaK MHAYKIUS M JeIyKIHs, 0000IIeHue U
KOHKpETHU3alysl, aHAJIW3 U CHHTE3, KJIaccUu(UKalus M cucTeMaTu3auus, abCTparupoBaHUE U
aHasmorusi. OOBEKTHl MaTeMaTHYECKUX YMO3AKIIOYCHHWH, TpaBWIa WX KOHCTPYHUPOBAHHS
PACKpBIBAIOT MEXAaHM3M JIOTHYECKUX TOCTPOCHUHM, CIIOCOOCTBYIOT BBIpaOOTKE YMEHHS
dbopMynupoBaTh, 000OCHOBBIBATh U JJOKAa3bIBaTh CYXJEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE
MbllIeHHe. VI3ydeHue MaremMaTuku oOecrneyuBaeT (OPMHPOBAHUE  AJITOPUTMHUYECKOU
KOMIIOHEHTbI MBIIUIEHUS U BOCIHUTAHUE YMEHUW JEeHCTBOBATH IO 3aJaHHBIM allfOpUTMaM,
COBEPULICHCTBOBATh U3BECTHBIE M KOHCTPYMPOBAaTh HOBBIE. B Ipoliecce pemenns 3agad OCHOBOU
yueOHOW JeATEeIbHOCTH Ha YpOKaX MaTeMaTUKHM pPa3BUBAIOTCS TBOpYECKass W TPUKIIAJHAS
CTOpOHBI MbllUIeHUs. OO0ydyeHue MaremMaTuke Aa€T BO3MOXHOCTh pa3BUBATh y OOYYarolIUXCs
TOYHYIO0, PAllMOHAJIBHYIO M MH()OPMATUBHYIO pedb, YMEHHE OTOMpaTh HanboJiee MOIXOSIINe
A3BIKOBBIE, CUMBOJIMYECKHE, Ipaduyeckre cpesicTBa AJIS BBIPAKEHUS CYXACHUN U HarisaHOTo
UX MPEICTaBICHUS.

[Tpu u3ydeHnn MaTeMaTHKU OCYLIECTBIsETCs 001ee 3HaKOMCTBO ¢ METOJIaMH MO3HAHUS
JEHCTBUTENBHOCTH, MPEACTABICHUSIMU O TMPEAMETEe M METOJaX MAaTeMaTUKH, UX OTIMYHUU OT
METOOB JPYTUX €CTECTBEHHBIX M TyMaHUTApHBIX HAayK, 00 OCOOCHHOCTSX HpPUMEHEHHUS
MaTeMaTHUKH JJIsl peICHHs] HAy4YHbIX U MPUKIIAIHBIX 3a7ay.

[TpuopuTeTHBIMU LIENIMU O0YUYEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBJISIOTCS:

dbopMUpOBaHME  IIEHTPAJbHBIX MaTEeMaTHMYECKUX MMOHSATHM  (YMCHO, BEIUYMHA,
reomMeTpuueckas  Qgurypa, TIepeMeHHas, BEPOSTHOCTb, (YHKLHUA), OOECIEUHBAIOIIUX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHus 00y4arOIIUXCs;

MoJIBEICHNE O0YYaIoIMXCsl Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKH M OKPYXKAIOLEro MUpa, MOHMMaHHE MaTeMaTHKH KaK 4YacTH OOIIe KYJIbTYpbl
4eJI0BEYECTBA;

pa3BUTHE  MHTEJUIEKTYalbHBIX U  TBOPYECKHMX  CHOCOOHOCTEH  oOydarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHHUM, KpUTUYHOCTH MBIIUICHUS, HHTEpeca
K M3Y4YEHUIO MaTEMaTUKU;

¢dopmupoBanre GyHKINOHATHHON MaTeMaTUYeCKON TPAMOTHOCTH: YMEHUS paclo3HaBaTh
IPOSIBICHUS] MaTEMaTHUECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B PeabHbIX JKU3HEHHBIX



CUTyallUsX W TpPU H3YYEHUH JAPYIMX Y4YeOHBIX MPEIMETOB, MPOSIBICHHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, (OpMYIMpOBaTh UX Ha S3bIKE MAaTEeMAaTHKU W CO3JaBaTh MaTeMaTHYeCKue
MOJIEJIM, IIPUMEHSTh OCBOEHHBIM MaTeMaTHYEeCKMM ammapar /i peleHUs I[PaKTHUKO-
OpUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH U OLIEHUBAThH MOJyUYECHHBIEC PE3YIbTAThI.

OcCHOBHbIE JIMHUM COZAEpKaHMsI MIPOrpaMMBbl 110 MareMaTuke B 5—9 kiaccax: «Hucna u
BbIUKCIICHUSY, «Anredpa» («Anredpanyeckue BBIPaKEHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Dynkuuny», «l'eomerpus» («['eomerpuueckue ¢Qurypsl M HX CcBoiicTBa», «3mepeHue
FEOMETPUUECKUX BEIMYUHY»), «BeposTHOCTb M cTaTUCTUKa». JlaHHBIE JTUHUM DPa3BUBAIOTCS
napajieNibHO, KaX/1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJJTHAKO HE HE3aBHCUMO OJIHA OT
JIPYro#, a B TECHOM KOHTaKTe U B3aUMO/ICHCTBUU.

Conepxanue MporpaMMmbl MO MaTeMaTUKe, pachpelenéHHOe MO rojaM oO0ydeHwus,
CTPYKTYpPUPOBAHO TaKUM O0pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHLHUIHUAIBHBIM BOIPOCAM
oOyyaromuecs: 00pananauch HEOJHOKPATHO, YTOOBI OBJIAJICHHE MaTEMATUYECKUMHU MOHATUAMU U
HABbIKAMHU OCYIIECTBISIIOCH IOCJIEOBATEILHO M MOCTYIMATENbHO, ¢ COOIIOJCHHUEM MpPUHIUIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHHMA BKIIOYAIUCh B OOIIYI0 CHUCTEMY MaTeMaTHYECKHX
MpEJICTaBICHUI O0y4YaloUMXcs, paclupsis U yriyonsis e€, o0pazys MpouHble MHOXKECTBEHHbBIC
CBSI3H.

B coorBerctBun ¢ ®I'OC OOO wmartemaruka sBiseTcs 00s3aTeNbHBIM Y4eOHBIM
OpeMETOM Ha YpPOBHE OCHOBHOTO oOmiero oOpaszoBanms. B 5-9 kiaccax maremaruka
TPaJIMLIMOHHO HM3YYaeTcs B paMKax CIEYIoIuX Y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«MaremaTtuka», B 7-9 kiaccax — KypcoB «Anredpa» (BKJI04asi 2JIEMEHThl CTATUCTUKU U TEOPUU
BeposaTHocTel) u «l'eomerpusi». [Iporpammoii mo MareMaTHKe BBOJIUTCS CaMOCTOSTEIbHBIN
y4eOHbIN Kypc «BeposiTHOCTh U CTaTUCTHKA.

OO11ee yuCiIo 4acoB, pEKOMEH/JOBAHHBIX JJISl U3yYEHHsI MaTeMaTHKH (0a30BbIi yPOBEHB)
Ha ypOBHE OCHOBHOTO 00ImIero odpasomanus, — 952 4vaca: B 5 ximacce — 170 gacoB (5 wacoB B
Henen), B 6 kimacce — 170 vacoB (5 yacoB B Hemento), B 7 kimacce — 204 gaca (6 yacoB B
Hezeno), B 8 kinacce — 204 gaca (6 gacoB B Hezlelno0), B 9 kiacce — 204 gaca (6 4acoB B HEJIEIIO).



IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YUEBHOI'O ITIPEJMETA
N3yyenne MareMaTHKH Ha ypOBHE OCHOBHOI'O 00Iero o0Opa3oBaHUSI HAINpPaBICHO Ha
JOCTHKEHUE 00YUJaIONTUMUCS JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB OCBOCHMSI YU€OHOTO MpeaAMETa.

JIMYHOCTHBIE PE3YJIBTATHBI
JIN4HOCTHBIE Pe3yJIbTaThl OCBOCHUS IIPOrPaMMBbI 110 MATEMATUKE XaPaKTEPU3YHOTC:

1) maTpuoTHyecKoe BOCIIUTAHME:

MPOSIBIICHUEM MHTEpeca K IMPOIUIOMY M HACTOSIIEMY POCCUMCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHUKEHUSIM POCCUUCKUX MATEMAaTHKOB M POCCUKCKON
MAaTeMaTUYECKOM IIKOJIbI, K HKCIOJIb30BAHUIO JTUX JIOCTHKEHUN B JPYrHUX HayKax M
MPUKIIAAHBIX cepax;

2) rpaKIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEH TpaKJaHWHA U pealn3allid €ro Tpas,
MPEACTABICHUEM O MaTeMaTHYECKHUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEIYp TPaXAAHCKOTO 00IIecTBa (HampuMep, BEIOOPHI, ONMPOCHI),TOTOBHOCTHIO K
OOCYXKJIEHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKCHUN
HayKH, 0CO3HAHHEM BKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B I€ATEIHHOCTH YUEHOTO;

3) TpyaoBoe BocIMTaHHeE:

YCTAHOBKOW Ha aKTHBHOE y4acTHE B PEIICHHH MPAKTHYECKUX 337a4 MAaTeMaTHUYECKON
HAIpPaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMAaTHUYECKOTO 0Opa3oBaHMs Ha MPOTSHKEHHU
BCCH KHM3HU ISl YCIIEIIHOW MPO(eCCHOHATBHON NEITEILHOCTH U PAa3BUTHEM HEOOXOIUMBIX
YMEHHH, OCO3HAHHBIM BBIOOPOM U  IOCTPOCHHEM  WHIUBHIYAIbHOW TPACKTOPHH
00pa3oBaHUsl W JKM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX
MoTpeOHOCTENH;

4) 3cTeTHYecKOe BOCIHTAHUE:

CIIOCOOHOCTBIO K IMOLMOHAILHOMY M JCTETHUECKOMY BOCHPUATHUIO MAaTEMaTHUYECKHUX
00BEKTOB, 3aJay, pEIICHUH, pPACCYXKACHUN, YMEHUI0O BHUIETh  MaTeMaTHYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) meHHOCTH HAYYHOT'0 MO3HAHUS:

OpHEHTalMel B JAEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MpPEJCTaBICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, NMPUPOAbI M OOILECTBa, MOHUMaHUEM
MaTeMaTHYeCKOM HayKd Kak CcQepbl YeIOBEUYECKOW AESTEIbHOCTH, STAaloB €€ Pa3BUTUSL U
3HAYUMOCTH I Pa3BUTHUS LMBWIM3ALMHU, OBJIAJACHUEM S3BIKOM MaTEMaTHKU U
MaTeMaTUYECKON KYyJIbTYpOH KakK CpPEIACTBOM ITO3HAHUS MHUpPA, OBIAJECHUEM IPOCTEHIIMMHU
HaBBIKAMH HCCIIEJOBATEIBCKOM IEATEIBHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMHPOBAHHE KYJIbTYPbI 310POBbSI ¥ IMOIHOHAILHOIO
Os1aronmosiy4us:

TOTOBHOCTBIO INPHUMEHSTh MAaTEMAaTUUYECKUE 3HAHUS B HMHTEpPEcax CBOErO 3/I0POBbB,
BEJICHHUS 370pPOBOro 00pasa >KU3HU (3I0pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXXUM 3aHATHHA
U OTJIbIXa, perynspHas (u3nyeckas akTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA PEQIICKCHH,
MIPU3HAHUEM CBOETO MpaBa Ha OUIMOKY U TAKOT'O XKe MpaBa JpYyroro 4esioBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:
OpHCHTAIlMCH Ha TPUMEHCHHE MATEeMAaTUYCCKHX 3HAHWUN [UIs pEUICHHUs 3aj1a4 B
00JIaCTH COXPAaHHOCTH OKpPYKArOIIeH Cpelibl, IJIAHUPOBAHUS MOCTYMKOB M OIEHKH HX



BO3MOJKHBIX TIOCIICACTBUHN JJISi OKpYXKAlOIIEH Cpelbl, OCO3HAHHWEM TJI00abHOTO XapakTepa
9KOJIOTUYECKUX MPOOJIEM U IyTEeH UX peleHMUs;

8) amanTanms K H3MEHSIIOIIUMCS YCJIOBHSAM CONHAILHOI M IPUPOIHO CpeabI:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUAX HEONPEAEIEHHOCTH, IMOBBILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO IEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y
Apyrux JoAeH, NpuoOpeTaTh B COBMECTHOW [JESATEIbHOCTH HOBBIE 3HAHUS, HABBIKH U
KOMIIETCHIIMM U3 OIIbITA APYIHX;

HEOO0XOMMOCTBI0 B (DOPMHPOBAHUU HOBBIX 3HAHHH, B TOM ducie (OPMYIHPOBATH
UJCH, MOHATHUS, TUIOTE3bl 00 OOBEKTaX M SBJICHMSAX, B TOM YHUCIIE pPaHEe HE H3BECTHBIX,
0CO3HaBaTh JC(PUUIUTHI COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BuUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYKO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIEC PELIEHUS U
neiicTBus, GopMyTUpOBaTh U OLEHUBATH PUCKU M TIOCIEACTBHS, ()OPMHUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI

B pesynpraTe ocBOGHHMS TporpamMmbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuwatomierocss OyayT chOpMHUpPOBaHBI MeETalpeaIMETHbIE Pe3yJIbTaThl,
XapaKTEPU3YIOIIKNECS  OBJAJCHUEM  YHHUBEPCAJIbHBIMH  I1O3HABATEJIBHBIMU  JICCTBHSIMU,
YHUBEPCAIbHBIMM KOMMYHHMKAaTUBHBIMU JEHCTBUSAMH M YHUBEPCAIbHBIMH PETYJISTUBHBIMU
JEUCTBUSIMU.

Ilo3naBaTenbHbIe YHHBepcaibHble y4eOHbIe AelicTBUS
Ba3oBble Jlornueckue 1elcTBUs:

BBISIBJIATh U XapaKTepU30BaTh CYIIECTBECHHbIE INPU3HAKM MAaTEMATUYECKUX OOBEKTOB,
NOHSATUM, OTHOIIEHUH MEXJIy TMOHATUSAMHU, (OPMYJIUPOBATh ONpEACNEHUs IOHSITUH,
YCTAQHABJIMBATh CYLIECTBEHHBIH MpPHU3HAK  KJIACCU(HUKAIMM, OCHOBAaHUA JUIs 0O0O0OLICHUS U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIIPUHMMATh, (OPMYIMPOBATH M NPEOOpPa3OBBIBATH CYKICHUSA: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBJIAT MaT€MaTHYECKHE 3aKOHOMEPHOCTH,  B3aUMOCBSI3M M IPOTHUBOpPEYMs B
dakrax, JaHHBIX, HAONIONEHHUAX U  YTBEPKICHUSX, npearaTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEHN U TPOTUBOPEYNH;

JieNlaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTWKH, JNEAYKTUBHBIX W HHAYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3buparth  JOKa3aTeJbCTBA  MaTEMaTHMUECKUX  YTBEPXKIEHUH  (TMpsAMBIE U OT
IPOTHBHOTO), MPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIE JIOKa3aTeIbCTBA MAaTeMaTHYECKHX
(bakToB, BBHICTpAaUBaTh apryMEHTAILMIO, IPUBOJUTH MPUMEPHl U KOHTPIIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpaTh CIOCOO pemieHuss y4eOHOHM 3amauM (CpaBHHMBAaTh HECKOJIbKO BAapUAHTOB
peuieHus, BbIOMpaTh HauboJee MOAXOAAIIMM ¢ YYETOM CaMOCTOSTEIBHO BBIJCIEHHBIX
KpUTEPUEB).

ba3oBbIe HccIeT0BATEILCKHE JeHCTBHA .

WCIIOJIb30BAaTh  BOMPOCHI  KaK  HCCJICNOBATEIbCKUH ~ HHCTPYMEHT  TIO3HAHWS,
dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIME MPOTUBOpPEUHE, MPOOIeMy, CaMOCTOSTEIEHO
yCTaHaBJ'II/IBaTI) HNCKOMOE€ U JaHHOC, (bOpMI/IpOBaTB FI/IHOTGS}’, apFYMeHTI/IPOBaTB CBOIO ITO3HUIIHIO,
MHEHHE;

MPOBOJNTH TI0 CaMOCTOSITEIBHO COCTABIICHHOMY IUIAHY HECIOXHBIA SKCIICPUMEHT,
HEOOJBIIOE HCCIEIOBAHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;



CaMOCTOSITENTLHO (pOpMyIIMpOBaTH 00OOIEHHS M BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIFOICHHUS, UCCIICIOBAHUS, OICHHBATh JOCTOBEPHOCTh MOJYUYECHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
000011IEHHI;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIJIBUTATh MPEIMTOI0KCHHS O
cro pa3BI/ITI/II/I B HOBBIX YCHOBI/ISIX.

Pabora c undopmanueii:

BBISIBJIATh HEAOCTATOUYHOCTh U U30BITOYHOCTh UH(OPMAIIMH, JTaHHBIX, HEOOXOAUMBIX IS
pelIeHNs 3a1a4H;

BbIOMpPATh, aHAIU3UPOBaTh, CUCTEMATU3UPOBAaTh W HMHTEPIPETUPOBATH HHPOPMALUIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpPATh (GOpMY HpPEACTABICHUS MHPOPMALUU U WIUIIOCTPUPOBAThH pellaeMble 3ajjauu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBAaTh HaJI&KHOCTh MH(OPMALMKM IO KPUTEPUSAM, HPEJIOKEHHBIM YUUTENIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHHKaTHBHbIE YHUBepcaJIbHbIe y4yeOHble HeiicTBHA:

BOCIIPUHMMATh U (DOPMYIUpPOBATh CYKACHUS B COOTBETCTBUM C YCIOBUSIMHU M LEISIMHU
oOmIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHCHMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHWS IO XOAY pEUIeHHS 3a7add, KOMMEHTHPOBATH IOJyYCHHBIH
pe3ysbTar;

B X0JIe 00CYX/IEHHUS 3a[aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEH, HAlLlEJICHHBIE Ha MOMCK PEIIEHUs, CONOCTaBIATh CBOU
CYXJICHUS C CY)KACHUSMHU JPYTUX YYaCTHUKOB JMANOra, OOHapyKHWBaTh Pa3IndMe U CXOJCTBO
HO3ULIUH, B KOPPEKTHOU opme (HOopMyIUpoBaTh Pa3HOIIACHs, CBOU BO3PAKEHHUS;

MIPEJICTABIATh PE3YJIbTaThl PEICHUsl 3ajaud, SKCIEpPUMEHTa, HCCIEOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmar BBICTYIUICHMST ¢ Y4Y€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ayAuTOpUH;

MOHMMAaTh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U UHIMBUAYaJIbHOW pabOThl pU
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

NPUHUMATh LIE1b COBMECTHOW JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allli0 COBMECTHON
paboThl, pacnpeaensaTh BUIbI padoT, JOTOBapUBaThCS, 00CYKIaTh MPOLECC U Pe3ybTaT padoThI,
0000111aTh MHEHUS HECKOILKUX TIOIEN;

y4acTBOBaTh B IPYIIOBBIX GopMax paboThl (00CykneHNs, 0OMEH MHEHUSMH, MO3TOBbIE
HITYpMBl M JPYTHeE), BBINOJHATH CBOIO YacThb pabOThl M KOOPAWHUPOBATb CBOM JACUCTBUS C
JIPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBAaTh KAuyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHbIe YHMBepCaJIbHble y4eOHbIe NeiCTBHUS
Camoopranmu3anmus:
CaMOCTOSITENIbHO COCTaBJIATh IIJIaH, AJITOPUTM pELIeHHs 3ajaud (WM €ero 4YacTb),
BbIOMpATh CIIOCOO pelIeHHs C Y4ETOM HMMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMAIUH.

CaMOKOHTPOJIBb:

BIIQJIETh CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TpOIecca U pe3ysibTara perIeHUs
MaTeMaTHYeCKOM 3a7auM;

NpeABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPH PEIICHUH 3a/1adyd, BHOCHUTH
KOPPEKTHUBBl B JIEITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEBCTB, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yibTaTa ACSITEIBPHOCTU IMOCTABICHHOW 1IN U YCIOBHUSM,
OOBSCHATH MMPUYUHBI JOCTH)KCHUS WIIM HEJOCTHKCHHSI 1IEJIU, HAXOUTh OIHUOKY, 1aBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIbTATHI
Hpe[[MeTHBIe PE3YIbTAaThl OCBOCHUSA MPOrpaMMbl IO MATCMATUKC IIPCACTABJICHBI I10
rojaM oOy4eHUs B CIEIYIONIUX pa3jesiaXx MporpaMMbl B paMKaxX OTJCIbHBIX Y4eOHBIX KYpCOB: B
5-6 xmaccax — kypca «MaremaTnkay, B 7-9 kimaccax — KypcoB «Anrebpay, «l'eomerpusi»,
«BeposSTHOCTB M CTATUCTUKAY.



PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

INHOACHUTEJIBHASA 3AIIMCKA

ITpuopuTeTHBIMU LIENIAMU 00Y4YEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBJISIOTCA:

poAoIDKeHHE (POPMUPOBAHHUS OCHOBHBIX MAaTeMaTHYECKUX MOHATUH (YUCIIO, BETUYMHA,
reomerpuueckas  ¢urypa), oOECHeUMBaIOIUX IPEEMCTBEHHOCTb U  IEPCHEKTUBHOCTb
MaTeMaTHYECKOro 00pa3oBaHus 00yJarOIuXCs;

pa3sBUTHE  MHTEJUIEKTYalbHbIX W  TBOPYECKMX  CIIOCOOHOCTEH  OOywarommxcs,
[I03HABATEJIbHON aKTUBHOCTHU, UCCIIEA0BATEIbCKUX YMEHU, HHTEpECa K N3YUEHUIO MATEMAaTUKH;

M0JIBEICHNE 00YyYaroIuUXcs Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MaTEMaTUKHU U OKPYXAKOLIEro MUpa;

¢dbopmupoBaHre GYHKINOHATIBHON MaTeMaTHYECKON IPaMOTHOCTH: YMEHUS paclio3HaBaTh
MaTeMaTUYeCKUe OObEKTHl B PEAJIbHBIX KU3HEHHBIX CUTYALUsX, IPUMEHITh OCBOEHHBIE YMEHUS
JUIS pellieHHs IPAaKTUKO-OpPUEHTUPOBAHHBIX 331a4, HHTEPIPETUPOBATh MOTYYEHHBIE PE3YIbTAThI
Y OLIEHUBATh UX HA COOTBETCTBHUE NMPAKTUYECKON CUTYaLIUU.

OCHOBHbBIE JIMHUM COJIEp’KaHMsl Kypca MaTeMaTUKH B 5—6 kilaccax — apumeTruyeckas u
reoMeTpHuuecKas, KOTOpbIe pa3BUBAIOTCS MapajlielbHO, KaX/1as B COOTBETCTBUM ¢ COOCTBEHHOM
JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYroii, a B TECHOM KOHTAaKT€ U B3aHMMOJAEHCTBHH.
Takxe B Kypce MaTeMaTHUKU MPOUCXOAUT 3HAKOMCTBO € 3JIEMEHTaMM aireOpbl U ONKucaTeabHON
CTATUCTHKH.

W3yuenmne apupmMeTndeckoro MaTepualia HAuMHAECTCS CO CHCTEMATHU3aLUU U PAa3BUTHSA
3HAHUM O HATypalbHbIX YMCIJIAX, MOJIYYEHHBIX Ha YpPOBHE HAyaJbHOTO OOLIero oOpa30BaHMUS.
[Tpu 3TOM COBEpILIEHCTBOBaHUE BBIUMCIUTEIBHON TEXHUKU U (bopMHpOBaHUE HOBBIX
TEOPETUYECKUX 3HAHUH COYETAeTCs C Pa3BUTHUEM BBIUMCIUTENIBHOW KYJIbTYphl, B YACTHOCTHU C
oOydyeHHeM  MpocTeWIIuM NpuéMaM TMPUKUIKM U OLEHKU pPEe3yJbTaTOB BBIYUCICHUI.
N3ydyeHne HaTypaJbHBIX 4YMCEN MpOJOJDKaeTcd B 6 Kiacce 3HAKOMCTBOM C HaydalbHBIMU
MOHSTUSIMHA TEOPUU JAECTUMOCTH.

Hauano u3yueHust OOBIKHOBEHHBIX M AECATHUYHBIX ApoOeil oTHeceHO K 5 kiaccy. OTo
NEepBBIA 3Tal B OCBOEGHUU JpoOell, Korja MpOMCXOAMT 3HAKOMCTBO C OCHOBHBIMHU HUIESIMH,
HnoHATUSAMH TeMbl. IIpu 3TOM paccMoOTpeHHE OOBIKHOBEHHBIX JpoOel B IMOJHOM 00bEMe
MpEIIIeCTBYET U3YUYECHUIO JECATUYHBIX APOOEH, YTO LenecooOpa3HO C TOYKU 3PEHHUS JIOTUKU
U3JI0KEeHUsl YUCIIOBOM JIMHMHM, KOTJa NpaBuWiIa JEHCTBUM C AECATUYHBIMU JIPOOSMU MOXKHO
000CHOBAaTh Y€ W3BECTHBIMU aJITOPUTMAMU BBIMOJIHEHUSI AEUCTBUH C OOBIKHOBEHHBIMU
Ipo0siMU. 3HAKOMCTBO C JIECATUYHBIMU JPOOSIMH PACIIMPUT BO3MOXKHOCTH JJIsi NOHMMAaHUS
00y4aroImyUMUCs MPUKIAJAHOTO IPUMEHEHHs HOBOM 3alliCH MPU U3YUYEHUHU JPYTUX NPEeAMETOB U
IIpU IPAKTUUECKOM Hcmoib30BaHuU. K 6 kjtaccy oTHECEH BTOpOM 3Tal B U3y4yeHUU Jpooeil, rae
IPOMCXOIUT COBEPLICHCTBOBAHWE HABBIKOB CPAaBHEHUS M NpeoOpazoBaHMs JpoOel, 0CBOCHHE
HOBBIX BBIYHMCIUTENbHBIX aJTOPUTMOB, OTTauMBaHWE TEXHUKU BBIYMCIEHUH, B TOM 4YHCIIE
3HaYeHUH BBIPAKEHHH, COAep)KalIuX M OObIKHOBEHHBIC, U JECATHYHBIC IpOOHU, YCTaHOBIICHHE
CBs3eM MeXIy HMMH, pacCMOTpeHHe MPUEMOB pelleHus 3aaad Ha Apodu. B nHauane 6 xmacca
IIPOUCXOIUT 3HAKOMCTBO C ITOHATUEM IPOLIEHTA.

Oco0eHHOCThIO M3YYEHHUS MOJIOKUTEIbHBIX U OTPUIATEIBHBIX YUCENT SABISETCS TO, YTO
OHM TaKXX€ MOTYT pacCMaTpUBAaThCS B HECKOJIBKO ATanoB. B 6 kiacce B Hauasle U3y4eHUsl TEMbI
«IlonoxuTenbHble U OTpULATENbHBIE YKCIa» BblaenseTcs noareMa «llenbie yncnay, B paMkax
KOTOPOM 3HAKOMCTBO C  OTPUUATENIBHBIMM YHUCIAMU M JEHCTBUAMHM C IOJOKUTEIbHBIMU H
OTpULATENIbHBIMU YHCIIAMU MIPOUCXOIUT HAa OCHOBE COJIEPKATEIBHOIO MOAX0Aa. DTO MO3BOJISET
Ha JIOCTYITHOM YpPOBHE ITO3HAKOMHUTh OOYYAlOIIMXCSl MPAKTUYECKH CO BCEMH OCHOBHBIMU
MOHATUSIMM TE€MbI, B TOM 4YHCJE W C MpaBUIaMH 3HAKOB INPH BBIMNOJIHEHUH apU(PMETUUECKUX
neiictBuii. M3ydyeHue panvoHaIbHBIX YHCEI Ha 3TOM HE 3aKOHYMTCS, a OyAeT MPOJOHKEHO B
Kypce anreOpsl 7 Kiacca.



IIpu oOy4yeHHMH pemeHHI0 TEKCTOBBIX 3amad B 5—6 Kiaccax HCHOJIb3YIOTCS
apupmMeTrueckue npuémsl pemeHus. [Ipu orpaboTke BHIYMCIUTEIbHBIX HaBBIKOB B 5—06 Kiaccax
paccMaTpUBAIOTCS TEKCTOBBIE 33Jla4M CJIEAYIOIIMX BHMJIOB: 3a/1auyd Ha JBUKEHHUE, HA 4acTH, Ha
IOKYIIKH, Ha PabOTy M NPOU3BOJUTEIBHOCTb, Ha IMPOLEHTHI, HA OTHOUICHHUS U IPOIOPLUH.
OOyuaromiyecs: 3HAKOMATCS ¢ IpuéMaMH pelIeHHs 3ajad 1nepedopoM BO3MOXKHBIX BapHaHTOB,
yuatcst paboTaTh ¢ HH(GOpMaLMel, IpeACTaBIeHHON B (opMe TabIHLl WM AUArPaMM.

B mporpamme yweOHoro kypca «MaremaTHKay MpeIycMOTPEHO (hopMupoBaHHE
IPONEEeBTUUECKUX alredpandyeckux mpeicraBieHuid. bykBa Kak CUMBOJ HEKOTOPOTO 4Mcia B
3aBUCUMOCTM OT MAaTE€MaTH4YE€CKOI0 KOHTEKCTa BBOJUTCS IOCTENIEHHO. ByKBEeHHas CUMBOJIMKA
IIMPOKO HCIOJIB3YeTCs, HPEXAe BCEro, Ul 3aluCH OOIIMX YTBEPXKICHUM W IPEJIOKEHHH,
(dopMyI1, B YaCTHOCTH JJIsl BBIYMCICHUS T€OMETPUYECKUX BEIUYMH, B KAUECTBE «3aMECTUTEIISD
qucia.

B mporpamme yuebnoro kypca «MaTemaTuKa» MpEACTaBICHA HArJsiHAs T€OMETPHs,
HalpaBlIeHHAasT Ha pa3BUTHE OOPa3sHOIO MBIIIICHHUS, NPOCTPAHCTBEHHOIO BOOOPAXKEHHUS,
M300pa3uTENbHBIX YMEHUH. OTO BaXHBIM 3Tall B WU3YYECHUM TE€OMETPUHU, KOTOPBIN
OCYLIECTBIISICTCSI ~ HAa  HAJISAHO-TNIPAKTHUECKOM YPOBHE, OIUPAETCs HA HarJsAqHO-00pa3zHoe
MBIIIEHHE O0yJaromuxcsi. bonbiias ponb OTBOAMTCS TPAKTHYECKOW IESTEIBHOCTH, OIIBITY,
9KCHEPUMEHTY, MojenupoBaHuto. OOyyaromuecs 3HAKOMATCA C T€OMETPUUYECKUMH (purypamu
Ha TUIOCKOCTH M B TIPOCTPAHCTBE, C UX MPOCTEHIINMU KOHPUTYpaLUsAMH, YIaTCsi H300pakaTh X
Ha HEJIMHOBAHHOM M KJIET4YaToi Oymare, paccMaTpUBaIOT UX IIpocTeiime cBoiicTBa. B mponecce
M3YYEHHUS HarjsgHOW T€OMETPUU 3HAHMS, MTOJyYeHHbIE 00yUYarolMMUCS Ha YPOBHE HA4aJIbHOTO
o01iero o0pa3oBaHusl, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCA.

CornacHo yueOHOMY IUIaHy B 5—6 KilaccaX H3Yy4aeTcs WHTEIpPUPOBAHHBIN IMpeaMeT
«MatemaTuka», KOTOpPbI BKJIHOYaeT apu(PMeTHUYecCKUil MaTepuan M HarjsAHyl0 F€OMEeTpHIO, a
TaK)K€ MPOINEJAEBTUYECKUE CBEACHUS U3 anreOpbl, 3JEMEHTHI JIOTUKM M Hayajla ONMCcaTelbHOU
CTATUCTHKH.

OO6miee 4ncIo 4acoB, PEKOMEHAOBAHHBIX ISl M3ydeHUs1 MatremaTuku, — 340 4acoB: B 5
knacce — 170 gacoB (5 yacoB B Heflento), B 6 kinacce — 170 yacoB (5 yacoB B HeZENIO).



COJAEPKAHUE YYEBHOI'O ITPEJIMETA
S KJIIACC
HartypaJjbHble 4ucjia 1 HyJ1b

Harypanbnoe uucno. Psn narypanehbix uncen. Yucno 0. M300pakeHne HaTypallbHBIX
qrcesl TOYKaMU Ha KOOPIAMHATHOW (UUCIOBOM) MPSAMOIA.

[lo3unmonHas cucrema cuuciieHus. PuMmckas Hymepanusi Kak NPUMEpP HEMO3ULIMOHHOU
CUCTEMBI cuucieHus. [lecsaTuuHas cucTemMa CUMCIICHUS.

CpaBHEeHHUE HATYypaIbHBIX YNCEN, CPABHEHUE HATYPAJIBHBIX YUCEIl C HYJIEM.

Crnioco0Os1 cpaBHeHMs1. OKpYyTJIEHHE HaTypalbHbIX YUCEIL.

CrnoxeHue HaTypajbHBIX YHUCEN, CBOWCTBO HyJs IpPU CIOKEHHH. BplunTaHue Kak
neiicTBue, 0OpaTHOE CIOXKEHUIO. Y MHO)KEHUE HaTypallbHBIX YUCENl, CBOMCTBA HYJIS U €AUHULIBI
npu ymHOXKeHHH. JleneHue Kak JeiicTBue, oOpaTHOE YMHOXEHHIO. KOMIOHEHTHI NeHCTBHIA,
cBs3b Mex1y HumH. [IpoBepka pesynbprara apudmerndeckoro neiicrsud. IlepemecturensHoe u
COYETaTEJIbHOE CBOWCTBA (3aKOHBI) CJIOXKEHUS M YMHOXKEHHUS, paclpelesUTeIbHOE CBOMCTBO
(3aKOH) YMHOXKEHHUSI.

Hcnonp3oBanue OykB /uisi 0003HAYEHHS HEM3BECTHOTO KOMIIOHEHTA M 3allCH CBOWCTB
apu(MeTHYECKUX AeHCTBUI.

JlenuTenu v KpaTHbIE YKCIIa, Pa3JIoKEHUE Ha MHOXUTENU. [IpocTeie U cocTaBHBIE YnCIa.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. JlenieHre ¢ oCTaTKOM.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM. 3alUCh 4YHCIa B BHUJE CYMMbl pa3psIHbBIX
CJIaracMsIX.

UucnoBoe BbIpakeHHE. BBIYKMCIIEHHE 3HA4YEHWM YHUCIIOBBIX BBIPAXKEHUN, IOPSAIOK
BBINIOJHEHUS  JciicTBui. lcmonb3oBaHue Ipu  BBIUMCICHMSX IEPEMECTUTEIBHOIO U
COYETATEJIbHOIO CBOMCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHHUS, PACIPENEIUTEIbHOIO CBOWCTBA
YMHOXEHHUS.

Apodu
[Ipeacrasnenue o apodu Kak crocoOe 3armucu 4acTv BeTuduHbl. OOBIKHOBEHHBIE APOOH.

[TpaBunibHbBIE M HENIpaBUIIbHBIE ApoOH. CMelaHHas Jpo0b, IpeCcTaBIeHne CMEIIaHHON ApoOu B
BUJIE HEMpPaBUJIBHOM JpoOM W BbBIETCHHE IEJOM YacTh 4YHuclia W3 HENpaBUIbHOW JIpOoOH.
N300paxkenue apoOeit ToukamMu Ha 4uciaoBoi npsimoil. OcHOBHOE cBOMCTBO poou. CokpalieHue
npobeit. [TpuBenenue apodu Kk HOBOMY 3HamMeHaTet0. CpaBHEHHE IPOOE.

CrnoxeHue U BbIYMTaHUE JIpoOel. YMHOXKEHHUE U JielieHue JIpoOei, B3auMHO- 0OpaTHbIe
npobu. HaxoxaeHue yacTu 1Eenoro U eyoro 1o ero YacTH.

Hecsatuunas 3anuch apooeit. [Ipeacrapnenue necsTuyHoON ApoOU B BUAE OOBIKHOBEHHOM.
N3o00paxeHune necATUYHBIX ApoOel ToukamMHM Ha 4YuciIoBOM mpsiMoid. CpaBHEHHE JECSITHUHBIX
Ipobeii.

Apudpmernueckue AEUCTBUS € JECITHUUHBIMH Jpo0siMU. OKpyrieHHe JecSITUYHBIX
Ipobeii.

Pemnrenne TekCcTOBBIX 33124

Pemenne TekcToBBIX 3amau apudmMerndeckuM crmocobom. PeleHne mormdeckux 3aad.
Pemenue 3amau mepeGopoM Bcex BO3MOKHBIX BapHaHTOB. VICTIONB30BaHME MPU PEIICHUH 3a/1a4
TAOJIUIL U CXEM.

Pemienne 3amau, conaepkamUxX 3aBUCHUMOCTH, CBS3BIBAIOIIME BEJIMYHHBI: CKOPOCTb,
BpEeMsi, PACCTOSIHHE, II€Ha, KOJMYECTBO, CTOMMOCTb. EIMHHIIBI M3MEpeHHs: Macchl, 00bEMa,
LEHBbI, PAacCTOSIHUSI, BPEMEHM, CKOpPOCTH. CBS3b MEXIy €IUHULIAMHU HU3MEPEHHS KaKIou
BEJINYHHBEI.

Pemmenrie oCHOBHBIX 3a/1a4 Ha APOOH.

[Ipencrasnenne NaHHBIX B BUJE TAOJHII, CTOJIOYATHIX JHATPAMM.

Harusanast reomeTpust
Harnsnnele npencraBieHust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasl, OTPE30K, JIyd,
yroji, JIOMaHas, MHOIOYI'OJIbBHUK, OKPYKHOCTb, Kpyr. Yroia. IIpsmoii, ocTpelil, Tymnou u
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Pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METpUYEeCKHEe €IUHWIbBI [JIWMHbL JlJIMHA JIOMaHOW, MEepUMETP
MHOTIOYTOJIbHUKA. MI3MepeHne u nocTpoeHue yriioB ¢ IOMOILBIO TPAaHCIIOPTHPA.

Harnsoaeie npencrasienus o purypax Ha IMIOCKOCTH: MHOTOYTOJIbHUK, MPSIMOYTOJIbHUK,
KBaJpaT, TPEYTOJIbHUK, O paBEHCTBE (QUTYD.

N3obpakenue ¢uryp, B ToM 4mciie Ha KiaeTdarord Oymare. [locrpoenue koHpurypammii
U3 4YacTed MpsIMOM, OKPYKHOCTM Ha HEJIMHOBAaHHOM W Kierdyaroil Oymare. lcmonb3oBaHue
CBOMCTB CTOPOH U yIJI0B IPSIMOYIOJIbHUKA, KBaJlpaTa.

[Inomanp NpsAMOYrobHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM uucie Guryp, n300pakEHHBIX Ha KieTyaTon Oymare. EnuHuIb u3MepeHus IIonaim.

Harnsinaele  mpexactaBieHuss O  IPOCTPAHCTBEHHBIX — (Urypax: MPSMOYTOJbHBIN
napajuiesienunen, Ky0, MHOrorpaHHukd. M3oOpakeHue MNpOCTEUIINX MHOTOTPAHHUKOB.
Pa3Béprkn kyba wm mapamnenenunena. Co3naHue Mojeleld MHOTOTPAaHHHKOB (M3 Oymarw,
MPOBOJIOKH, TUIACTUIIMHA U APYTUX MAaTEPHAIIOB).

OO0BEM IpSIMOYTOJIBHOTO Napajuieenunena, Kyoa. Enunuiel namepeHus oobEéma.

6 KJIACC

HarypaibHble uncia
Apudmernueckue AEHCTBUS C MHOTO3HAUYHBIMHU HATYpajJbHBIMU YHCIaMU. YuCIOBBbIE
BBIPQXXCHUSI, MOPSAOK JIEHCTBUM, UCIOJIb30BaHUE CKOOOK. Vcrosib30BaHME MPU BBIUMCICHUSIX
IIEPEMECTUTEIIBHOTO U COYETATEIbHOIO CBOMCTB CIIOKEHUS U YMHOKEHUS, PacpeeITENbHOIO
cBoiicTBa yMHOeHUs. OKpyIJIeHue HaTypajJbHBIX YUCEN.
Jlenutenu M KpaTHble 4Hcla, HauOOJIbLIMKM OOIMH AEIUTeNnh M HauMeHbllee oOlee
KpaTtHoe. J[eTMMOCTh CyMMBI U ITPOU3BEICHHUS. [lenenne ¢ 0CTaTKOM.

Apoon
OObIkHOBEHHAasi TpoOb, OCHOBHOE CBOMCTBO ApoOHU, cokpaiieHue apodeil. CpaBHeHUE U

yrnopsiiourBanue apobeil. Perenue 3aj1ad Ha HAXOXKJEHHWE YaCTU OT IIEJOr0 U IIeJIOTO MO €ro
yactu. [IpobHoe umcrno kak pe3ynpTaT AeneHus. [IperncraBieHue necITUYHOW OpoOM B BHIE
OOBIKHOBEHHOM JpOOM W BO3MOKHOCTH TMIPEACTABIICHUs] OOBIKHOBEHHOW JpoOM B BHUIE
necsaTuuHOM. JlecaTuynble Apodu M MeTpudeckas cuctema mep. ApupMeTHueckre NeUCTBUS U
YHUCJIOBBIEC BHIPAXKEHUS C OOBIKHOBEHHBIMU U JECATUYHBIMH IPOOSIMHU.

OtHomenue. [leneHue B JaHHOM OTHomleHWH. Macmrtab, npomopuus. [Ipumenenue
IIPONOPLMHI IPU PELICHUY 33]1a4.

[TonsTue npoueHTa. BerunciaeHue nporeHTa OT BEIMYUHbI U BEJIMYUHBI 110 €€ TPOLIECHTY.
Bripaxkenue  MOpOIEHTOB  JACCATUYHBIMU TPOOSMHU. Pemenne 3a/1a4 Ha TPOIICHTHI.
BrlpakeHre OTHOIIEHUS! BEJTMYHMH B IIPOLIEHTAX.

IHonoxuTeIbHBIE H OTPULATEIbHbIE YHCJIA

[TonoxurenpHple u  oTpuuarTenbHble uucna. Llempie uwnmcna. Monyns  4wncna,
reoMeTpuyuecKasl HMHTepHpeTanus MoAyils uucia. M3o0paxeHue dyucen Ha KOOPIMHATHOM
npsMoi. YHCIIOBBIE TPOMEKYTKHU. CpaBHEeHHE 4YHCENl. ApudmeTrnueckue IEHCTBUS C
MOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YHCIAMH.

[IpsmMoyronbHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH.  KoopauHaTel TOYKH Ha
IUIOCKOCTH, abcuucca u opanHaTta. [loctpoenue Touek u puryp Ha KOOpAMHATHON TIOCKOCTH.

bBykBeHHbIE BbIPpAKEHUS
[Ipumenenue OykB 1Ji 3alKCH MaTEMaTUYECKUX BBIpaKEHUH U npeyioxkennil. CBolicTBa
apupMeTHueckux AedcTBUA. BykBeHHBbIE BBIpaXKEHHS M UYUCIOBBIE IMOJICTAHOBKU. ByKkBEeHHBIE
paBEHCTBa, HAXOXKJIEHUE HEU3BECTHOTO KOMIOHEHTa. Dopmynbl, (GopMyssl MepuMeTpa u
IUIOINAAM MIPSIMOYTOJIbHUKA, KBajjpaTa, 00bEMa Napaenenurneaa u Kyoa.

Pelnenne TeKCTOBBIX 32124
Pemenne TekcToBBIX 3ama4 apudMeTHUECKUM criocoOoM. Pemienne mormueckux 3aaad.
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Pemenue 3a1au mepeGOpOM BCeX BOSMOXKHBIX BAPHAHTOB.

Pemrenne 3amad, conep)KallMxX 3aBHUCHUMOCTH, CBSI3BIBAIOIIMX BEJIMYHHBI. CKOPOCTD,
BpeMsi, PACCTOSHHE, I[€HA, KOJIWYECTBO, CTOUMOCTh, IMPOHU3BOJAUTEIBHOCTh, BPEMs, OO0BEM
paboThl. EnuHuIBl M3MepeHus:: Macchl, CTOMMOCTH, PACCTOSIHUS, BpEeMEHH, CKOpocTH. CBS3b
MEXIYy €IUHULIAMHA U3MEPEHUS KaXKI0M BEJIMYUHBI.

Pemrenne 3amad, CBS3aHHBIX C OTHOIIEHHEM, MPONOPLHMOHAIBHOCTBIO BEJIMYUH,
MPOIIEHTaMH; PEIICHHE OCHOBHBIX 33]1a4 Ha APOOU U TPOIICHTEHI.

OneHka 1 IpUKKUIKA, OKpyTieHue pe3yiabTara. CocraBiieHue OyKBEHHBIX BBIPAKEHUH 110
YCIIOBUIO 3aJ1a4H.

[IpencraBienure AaHHBIX C MOMOIIbIO TaOmui U auarpamM. CtosnOyaTble JuarpaMMbl:
YTEHHUE U MOCTpOoeHHE. UTEeHNE KPYTrOBBIX JUATPAMM.

Harasinnasi reomeTpust

Harnsinuaeie mpencraBieHust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yroJ1, JIOMaHasi, MHOIOyT OJIBHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTbB, KPYT.

B3aumHoe pacrosniokeHue JBYX MpPSMBIX Ha IUIOCKOCTH, HapajlielbHble IpsSMBIE,
NEPIEHIUKYIJIApHBIE MpsiMble. M3MepeHue paccTOsIHUM: MEXKIy ABYMS TOYKaMHU, OT TOYKH JI0
IPSIMOM, IJIMHA MapIIPyTa Ha KBAaJIpaTHOMN CETKe.

W3mepenue U moCTpOEHUE YIVIOB C MOMOULIBIO TPAaHCHOPTUPA. BUABI TPEyroJbHUKOB:
OCTPOYTOJIbHBIN, NPSIMOYTOJIbHBIM, TYHOYTOJNbHBINA, pPaBHOOEAPEHHBIH, PABHOCTOPOHHUM.
YeTbIpEXYroabHUK, IPUMEPBI YETBIPEXYTOIbHUKOB. [IpAMOYroibHUK, KBaApaT: UCIOJIb30BAHUE
CBOWCTB CTOPOH, YIJIOB, AuaroHaineil. M3o0paxkeHne reoMeTpudeckux (Gpuryp Ha HEIMHOBAHHOM
Oymare C HCIIOJIb30BaHHEM LUPKYIs, JUHEWKH, yrojbHHMKa, TpaHcnoptupa. [loctpoeHus Ha
KJIeT4aTou Oymare.

Ilepumerp wMHoroyroiapHuka. IloHstue ruomanu GuUrypbl, €AMHULBI H3MEPEHUs
wiomaau. [Tpubmmxénnoe n3mepenue Iomaan (Guryp, B TOM 4YMCIIe Ha KBaJpaTHOW CETKe.
[TpubnnxEHHOE N3MEpEHUE JUIMHBI OKPY>KHOCTH, IJIOLIa U Kpyra.

CummeTpusi: TEHTpalibHas, oOceBas MW 3epKajibHas cummeTpuu. [loctpoeHue
CUMMETPUYHBIX (uryp.

Harnsinuele npeacraBieHuss O TNPOCTPAHCTBEHHBIX (UIYpax: MapaiieNenumnes, Kyo,
npu3Ma, TMpamMuia, KOHyc, IWINHAP, map u cdepa. M300paxkeHne NpocTpaHCTBEHHBIX (QUTYD.
[Ipumepsl  pa3BEPTOK MHOTOTPaHHMKOB, LWIMHApa U KoHyca. Coznmanue Mmojenei
POCTPaHCTBEHHBIX (pUryp (M3 Oymaru, MpoBOJIOKH, IUTACTUIIMHA U APYTHX MaTepHajIoB).

[lonsitue 00bEMa, eauHUIBI uU3MepeHUs: o0béMa. OO0BEM  IPSIMOYTOJIBHOTO
napauenenumnesna, Kyoa.
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HNPEIAMETHBIE PE3YJIBTATbBI

[IpeamerHbIe pe3yabTaThl OCBOSHHS MPOTrPaMMBbl Y4€OHOTO Kypca K KOHIy 0OydeHHs B
5 knacce:

Ymnciia v BBIYHCTIECHUS

[Tonumarh ¥ MpPaBUIBLHO YNOTPEONISITh TEPMHUHBI, CBSI3aHHBIE C HATYpaJIbHBIMU YHCIIAMH,
OOBIKHOBEHHBIMU U JIECATUIHBIMU JIPOOSMHU.

CpaBHMBATh U YIOPSI0YMBATH HATypallbHbIE YHCIIA, CPABHUBATh B IIPOCTEHIINX CIIydasix
OOBIKHOBEHHBIE IPOOH, AECATHUHBIC IPOOH.

COOTHOCHTHh TOYKY Ha KOOPJIWHATHOHW (YMCIIOBOM) MPSMOW C COOTBETCTBYIOIIMM €M
YHCIIOM U M300pakaTh HATYypaIbHBIC YHCIIA TOYKAMHU Ha KOOPIWHATHOU (YMCIOBOM) MPSMOIA.

BoimonusaTe apudmernyeckue ASMCTBUS ¢ HATypalbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMU
IpoOsSMHU B IPOCTEHIINX CITydasx.

BbInonHATE IPOBEpPKY, NMPUKUIKY pPE3ysbTara BbIUMCIEHUH. OKpYyrisTh HaTypajbHbIE
yHcla.

Penrenne TeKCcTOBBIX 32124

Pemate TekcToBBIC 3a1a4n apu(PMETHIESCKUM CITOCOOOM U € IMTOMOIIbIO OPraHU30BaHHOTO
KOHEYHOTO Tiepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pemats 3agaun, conepraiiye 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMUUHBI: CKOPOCTh, BpEeMH,
paccTrosiHue, eHa, KOJIMYECTBO, CTOMMOCT.

Hcrmonb30BaTh KpaTKue 3alMCH, CXEMBbI, TaOIUIbI, 0003HAYCHHS TIPHU PEIICHUH 3a]1a4.

HOJH)?;OBaTBCH OCHOBHBIMU CINMHULIAMHA I/I3M€p€HI/I$II I€HBI, MAaCCHI, paCCTOﬂHI/Iﬂ, BpeMeHI/I,
CKOPOCTH, BbIpakaTh OJJHU €UHULIbI BEJIMUYUHBI YEPE3 JIPYyTHUE.

W3Biiekarh, aHATM3UPOBATH, OLICHUBATE  HH(OPMAIIHIO, IPEICTABICHHYIO B TaOIUIE, HA
CTOJIOYATOW JUarpamMme, MHTEPIPETUPOBATh MPEJACTABICHHBIC JaHHBIC, MCIOJIb30BaTh JTaHHBIC
MIPY PEUICHUH 3a7a4.

HarusaHast reomerpus

[Tonb30BaThcs T€OMETPUUYECKUMHU MOHSTUSMU: TOYKA, HpsiMasi, OTPE30K, Jyd, Yrod,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTe mpHUMeEpbl OOBEKTOB OKPYXAIOLIET0 MHpa, UMEIUIMX (OpMYy H3YHYEHHBIX
reoMeTpUYecKux (puryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMH: BEpUIMHA, CTOPOHA;

C MHOTOYTOJIBHUKaMH: YIroJj, BEpIIMHA, CTOPOHA, AMATOHAIIB;

C OKPY)KHOCTbBIO: paiuyc, AMAMETP, LIEHTP.

N300pakaTh H3ydeHHblE TIeoMeTpuueckue (Urypbl Ha HEIMHOBAHHOM M KJeT4aToH
OyMare ¢ HOMOUIbIO UPKYJIS U JIUHEHKU.

HaxoauTe AJIMHBI OTPE3KOB HENOCPEIACTBEHHBIM H3MEPEHHEM C IOMOLIBIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOU JUIMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB MPSIMOYTOJIbBHMKA, KBaapaTa I HX
MOCTPOEHHS, BEIUNCIICHUS IO U IEPUMETpA.

Bbruucnate nepuMeTp U miIomaab KBajapara, npsMoyrojibHUKa, GUTyp, COCTaBICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4yHclie GUTYp, U300paKEHHBIX Ha KJIeTYaTol Oymare.

Ilonp30BaTbcd OCHOBHBIMM METPUUECKMMHU E€IMHHULIAMU M3MEPEHMsl UIMHBI, IUIOLIAIN;
BbIpaXaTh OJHU €IUHUIIbI BEJTMUUHBI YEPEe3 JIpYyTrHe.

Pacrnio3HaBath nmapasuienenumnes, Kyo;

UCIOJIb30BaTh TEPMUHOJIOTHIO: BepIIMHA, peOpo TpaHb, HU3MEPEHHs, HaXOIUTh
U3MEpeHus Mapauiesenumnesaa, Kyoa.

Boruncnsate 00bEM KyOa, mapasuienenunesna mo 3aJaHHBIM U3MEPEHMSIM, IMOJIb30BaThCs
€IMHUIIAMU U3MEpEeHus 00bEMa.

Pemarp HecnoxHbIE 3a1a4d Ha U3MEPEHHE T€OMETPUUYECKUX BEJIMYMH B MPAKTHUECKUX
CUTYalUsIX.
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[TpenMeTHBIC pe3yIbTaThl OCBOCHHUS MPOTrpaMMbl YI4eOHOTO Kypca K KOHIy OOY4YCHHS B
6 kiacce:

Yucsia v BIYMCTIEHUS

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUAAMU YKCEN U COCOOAMH UX
3aMuCH, TIEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT OJTHOM (JOPMBI 3aMHUCH YHCTIA K APYTOM.

CpaBHUBaTh U YIOPSIOUYMBATH LIENbIE YHUCIIA, OOBIKHOBEHHBIC U JAECATUYHBIE IPOOH,
CpPaBHMBATh YKCJIA OJJHOTO U PA3HBIX 3HAKOB.

BoinonusATe, coderas yCTHbIE M MUCBMEHHBIE NMPHUEMBI, aprU(pMETHUECKUE ICHCTBUS C
HATYpJIbHBIMH M TEIBIMH  YUCJIaMH, OOBIKHOBEHHBIMH U  JICCATUYHBIMU  JPOOSMU,
MOJIOKUTENBHBIMHA U OTPULIATEIIbHBIMUA YUCIAMM.

BoluucisaTe 3HAUEHUS YMCIOBBIX BBIPAKECHHM, BBIMOJIHATH MPUKUIKY U OICHKY
pe3yinbTaTa  BBIYMCIICHMI, BBIMNOJIHATH MpPeoOpa3oBaHUS YMCIOBBIX BBIPAXKEHHH Ha OCHOBE
CBOMCTB apu(METUICCKIX JICHCTBHIA.

CoOTHOCUTh TOYKY Ha KOOPAMHATHOM MPSMOW C COOTBETCTBYIOIIMM €W YHCIOM M
M300pakaTh YMCIa TOYKaMHU Ha KOOPJAUHATHOM MPSMOMN, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCHUTH TOUYKHU B MPSMOYTOJIbBHOM CUCTEME KOOPAMHAT C KOOpAUHATAMU 3TOU TOUKHU.

OKpyIJISTH [EJIbIe YHCTIa U IECATUIHBIE IPOOH, HAXOIUTh IPUOIMIKEHUS YHCETL.

YuciioBble M1 OyKBEeHHbIE BbIPAKECHUS

[Tornmare ¥ ynorpeOasTh TEPMHUHBI, CBSI3aHHBIC C 3allUCHI0 CTCIICHU YWCIIA, HAXOJHUTh
KBaJIpaT U KyO YUCIIa, BEIUMCISATH 3HAUEHUS YHCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTEIICHH.

[Tonp30BaTbCs MPU3HAKAMU JEIMMOCTH, PACKIAIBIBATh HATYpPAJIbHBIC YMCIIA HA MPOCTHIC
MHOHUTEIIH.

[Tonb30BaTbes MacmITaboM, COCTABIIATh IPONOPLIMU U OTHOLLIEHUS.

Ucnonb3oBath OykBel i1 OOO3HAUYEHHs 4YHCEN TMpPH 3aMUCH  MaTeMaTHYeCKUX
BBIPOKEHHM, COCTABIISATh OYKBEHHBIC BBIPAXKEHUS U (POPMYIIbI, HAXOIUTh 3HAYECHHSI OYKBEHHBIX
BBIPAXEHH, OCYIIECTBIISISI HEOOXOAUMBIE MOACTAHOBKH U TTPE0Opa3OBaHUsI.

Haxoauth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TekcToBBIX 3a/1a4

Pemrate MHOTOIIAroBbI€ TEKCTOBBIE 3a7jaull ApU(PMETUIECKUM CIIOCOOOM.

Pemarp 3agaum, CBSI3aHHBIE C OTHOILEHUEM, MPONOPIUOHAIBHOCTHIO BEJIWYMH,
NPOIIEHTaMH, pelaTh TPU OCHOBHBIE 3a/1a4l Ha JPOOU U MPOLIEHTHI.

Pemars 3a1aun, cogepxaliye 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTh, BPEMS,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJAUTEIBHOCTb, BpeMs, 00b&éMa paboTHI,
UCIIONB3YS apu(pMEeTHYEeCKHe JEHCTBUs, OLIEHKY, TPUKHUIKY, I0Jb30BaThCsl €AMHHUIIAMU
M3MEPEHUS COOTBETCTBYIOIUX BEJINYMH.

CocTtaBnaTh OyKBEHHbIE BBIPAXKEHHUS 110 YCIOBUIO 33/1a4U.

W3BnekaTh MHPOPMALIMIO, IPEJCTABICHHYIO B Ta0IUIaX, HA TMHEHHOMN, CTOI09aTOl Min
KpYroBOW AMarpaMMax, WHTEpIPETHPOBaTh IMPEACTaBICHHbIE TaHHbIE, HCIONb30BATh JIAHHBIC
IIPY PELIECHUY 3a7ay.

[IpencraBiasTs HHPOPMAIUIO C TOMOIIBIO TAOJIHULL, TUHEHHONW U CTOI0YATON JUarpamm.

Harusanast reomeTpust

[IpuBoUTE TIpUMEPH OOBEKTOB OKPYXKAIOIIETO MHpa, UMEINNX (OpMy H3YUEHHBIX
F€OMETPUUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPhl PaBHBIX U CUMMETPUYHBIX
buryp.

N300paxkaTh ¢ MOMOIIBIO LUPKYJS, JUHEHKH, TpaHCIOPTHpPAa HAa HEITWHOBAaHHOM H
KJIeT4aToi Oymare u3ydeHHBbIE IUIOCKHE TeoMeTpuueckue QUrypsl U KOHQUTypaluwu,
CUMMETpPUYHBIE QUTYDBI.

[Tonmp30BaTbcsl TEOMETPHUUECKUMH  TOHSATHAMHU: PAaBEHCTBO  (QUTYp, CHMMETpHS,
HCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHAMMETPHEN: OCh CHMMETPHUH, LIEHTP CUMMETPHUH.
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HaxomuTe BeIWYMHBI YIJI0OB HM3MEPEHHUEM C MOMOILIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3aJlaHHOM  BEJIMYMHBI, TIOJB30BAThCA TPH PEIICHUHW 3a7ad TpagyCHOM Mepoil  yIJIOB,
pacro3HaBaTh HAa YEPTEKAX OCTPBIN, IPSIMOU, Pa3BEPHYTHIA U TYIIOU YIJIBI.

BberuncnaTe UIMHY JOMaHOM, IEPUMETP MHOTIOYTOJIBHHMKA, IOJb30BaThCS E€AVMHMIIAMH
W3MEPEHUS IJIMHBI, BBIPAXKATh OJIHU €AMHMIIBI U3MEPEHHUS JUIMHBI Yepe3 ApYyTHeE.

Haxoauts, ucnonb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXIY IBYMS TOYKAMH,
OT TOYKH 110 NPSMOM, JJIMHY IIyTH HA KBAJAPATHOM CETKE.

Bbruucnare miomans ¢Guryp, COCTaBIEHHBIX W3 IPSIMOYIOJIbHHMKOB, HCIOJIb30BATh
pa3OueHue Ha MPSIMOYTOJbHHUKH, Ha paBHBbIC (DUTYPHI, JOCTpAHUBAHUE O MPSMOYTOJIbHUKA,
II0JIb30BATBCS OCHOBHBIMHM E€IMHHMLIAMH HM3MEPEHHs IUIOLIAIH, BBIPAXKaTh OJHU CIUHULBI
U3MEPEHHUs IUIOLIAIHA YePE3 APYTHE.

Pacrnio3HaBaTh Ha MOAEISAX U U300PAKEHUIX MUPAMUAY, KOHYC, LMJIMHAP, UCIOIb30BATh
TEPMUHOJIOTHIO: BEpIIMHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aToi Oymare npsMOYIoJIbHbIN Napaiesienunes.

Berauciate 006EM MpsSMOYTOIBHOTO Mapajuiesienunena, Kyoa, mojib30BaThCsi OCHOBHBIMU
eIMHULIAMU U3MepeHus 00béMa;

Pemate Hecn0KHBIE 3a7ja4d HA HAXOKICHUE T€OMETPUYECKUX BEIMYHMH B IIPAKTHYECKUX
CUTyalUsX.
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TEMATHYECKOE INTAHUPOBAHHUE

S KJIACC
Ne HaumeHnoBanue Konuyects IIporpamMmHoe coaep:kanue OcHoOBHBbIE BUIbI IeSITEILHOCTH 00y4aOIuXcs 20P
n/n pa3zeioB H TeM 0 4acoB
Y4eOHOro npeaMera

1. | HarypanbpHble uncna. 43 Hecstuynas cuctema cuucieHus. | UuTaTh, 3anMCbIBaTh, CPABHUBATH HATypalbHbIC YUCiIa; MpeAJaraTs 1 odcy:kaatTe | https://m.e
HeiictBus ¢ Psi HaTypasbHBIX YHCEIT. CIOCO0BI YIIOPSTOYNBAHUS YHCE. dsoo.ru/7f4
HaTypaJIbHBIMU HarypanbHsrii psia. Yucino 0. N300paskaTh KOOPAUHATHYIO IPSAMYIO, 0TMEYATh YHCIIa TOUKaMU Ha KOOPIUHATHON 131ce
YHCIaMU. HartypanbHble uncia Ha MPSAMOM, HAXOJUTH KOOPAUHATHI TOUKH.

KOOPJUHATHOH NPSAMON.
CpaBHeHHUE, OKpYTJICHUE
HaTypajbHbIX YHCEIL.
Apudmernueckue necTBUs

C HaTypaJIbHBIMU YUCJIAMHU.
CBolicTBa HYJISl IPU CIOXKEHUH U
YMHO>KEHUH, CBOMCTBA €IMHULIBI
MIPU YMHOKEHUHU.
IlepemecTurensHoe U
COYETaTENILHOE CBOMCTBA
CIIO>)KEHUS] 1 YMHOKEHUS,
pacrpeaenuTenbHoe CBOHCTBO
YMHOXKEHHUS.

Jlenutenu 1 KpaTHBIE YUCIIA,
Pa3JIoKEHUE Yucia Ha
MHO>KUTEIH.

Henenue c ocratkoMm. [Ipocteie u
coctaBHble yncna. [TpusHaku
JeTUMOCTH Ha 2, 5, 10, 3, 9.
CreneHb ¢ HATYpaJIbHBIM
nokasaresneM. YucnoBble
BBIPAKEHUS; TIOPSAOK JCHCTBUI.
Peienue TeKCTOBBIX 3a/1a4 Ha BCe
apupMeTHIECKNe TeUCTBHS,

Ha JIBIDKEHUE U TIOKYTIKH

HccaenoBath cBoiicTBa HaTypanbHOTO psija, yicen 0 u 1 mpu crioxeHuH u
YMHOKEHUHU.

Hcnonb3oBaTh NPpaBUJI0 OKPYTIICHHS HATypaJbHBIX YUCeNl. BhINOJHATH
apudmernyeckue 1eCTBUS C HATYPAJIbHBIMH YUCIAMU, BBIYUCIATH 3HAYEHUS
YHUCIIOBBIX BRIPKEHH CO CKOOKaMu 1 0€3 CKOOOK.

3anuchIBaTh NPOU3BEICHUE B BUJIE CTENCHH, YMTATh CTEIIEHU, HCII0JIb30BATh
TePMHHOJIOTHIO (OCHOBaHHE, TIOKA3aTelb), BHIYMUCIAATH 3HAYEHUS CTCTICHEH.
BbInoJIHATH NPUKHMAKY U OLEHKY 3HAYEHUH YHCIIOBBIX BHIPAKEHUH, peiIaraTb U
NPUMEHATH NPUEMBI IPOBEPKHU BbIUHUCICHUM.

Hcnonb30BaTh NP BHIYMCIEHUSIX TIEPEMECTUTEIILHOE U COUETATENIbHOE CBOMCTBA
CJIOXKEHUSI 1 YMHOXKEHUS, pACIPEIETUTEILHOE CBOUCTBO YMHOXKEHHUSI;
¢opmynupoBaTh U NPUMEHSATH MPABUJIA TPE0OPA30BAHNS YUCIOBBIX BHIPAKECHHUM Ha
OCHOBE CBOICTB apumeTndeckux neiicteuil. McciienoBaTh YHCIOBbIC
3aKOHOMEPHOCTH, BBIIBUTATh U 000CHOBBIBATH TMINIOTE3bI, GOPMYJIHPOBATH
0000111eHHMs1 UBBIBOBI 110 PE3YJIbTaTaM NPOBEAEHHOIO UCCIEAOBAHUS.
®DopMyIHPOBATH ONpeeJieHUs ACIUTENS U KPAaTHOTO, HA3bIBATh JACIUTENN U
KpaTHbIE YKCIia; PACIO3HABATH IPOCTHIE U COCTaBHBIC YHCIIA; (POPMYJIMPOBATH U
NPUMEHATH NPU3HAKHU JEIUMOCTH Ha 2, 3, 5,9, 10; npuMeHSITh aJIrOPpUTM
Pa3IOKEHUs YKcia Ha IPOCThIE MHOXKUTENH; HAXOAUTb OCTaTKH OT JEJICHUS U
HENOJIHOEYaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BHICKa3bIBAHUSO HATYPAIBHBIX YUCIIAX,
NPUBOJIUTH MPUMeEPbI I KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUSA U OTPHUIIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HaTYpalIbHBIX YHCEIL.

KoHcTpynpoBaTh MaTeMaTHYeCKHE MPe/IJI0AKEHUS C TIOMOIIBIO CBSI30K (I, I,
«ECIH..., TO...».

PemaTh TeKCTOBBIC 337241 apUPMETHIECKAM CIIOCOOOM, HCMOJIL30BATH
3aBHCUMOCTH MEX/Y BEIMIHHAMU (CKOPOCTh,BPEMSsI, PACCTOSIHUE; IIEHA, KOJIMYECTBO,
CTOUMOCTb H JIp.): AHAJIU3HPOBATH U 0CMBICIMBATH TCKCT 33124,
nepedopMyTHPOBATH YCIOBUE, H3BJIEKATh HEOOXOIUMBIC TaHHBIC, yCTAHABJIHBATH
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3aBUCHMOCTH MEX]y BEIMUMHAMH, CTPOUTH JIOTHYECKYIO IIENIOYKY PACCYKIACHHH.
MonaennpoBaTh X0/ PEIICHHS 33/1a4H C TOMOLIBIO PUCYHKA, CXEMBI, TAOJIHIIBI.
IpuBoauTs, pa3dupaTb, ONEHMBATH pA3IMYHBIC pEIICHHS, 3aUCH PELICHHUH
TEKCTOBBIX 3a7a4.

Kputnyeckn ouneHMBATH IONYYCHHBIH DPE3yJIbTAT, OCYIECTBJAATH CaMOKOHTPOJIb,
HPOBEPsist OTBET HACOOTBETCTBHE YCIOBHUIO, HAXOAUTH OIIUOKH.

Pemathb 3a1a9¥ ¢ HOMOLIBIO Nepebopa BCEX BO3MOXKHBIX BAPHAHTOB.

3HAKOMUTHCS ¢ HCTOPHEi pa3BUTHA apU(PMETHKH.

HaFJ'IH,HHaH reomMeTpus.
JIMHUY HA IJIOCKOCTH.

12

Touka, npsiMast, OTPE30K, JIy4.
Jlomanas. 3MepeHnue JIMHBI
OTpe3Ka, METPUUECKUE €AMHUILIBI
n3MepeHus IuHbl. OKPYKHOCTh
u kpyr. [IpakTrueckas padora
«ITocTtpoenue y3opa u3
oKpyxHOCcTeW». Yroi. [Ipsamoit,
OCTpBIM, TYNOI U Pa3BEPHYTHIN

PacnosnaBaTh Ha uepTekKax, pUCYHKaX, OMHUCBIBATH, HCIIOIb3Ys TEPMUHOJIOTHUIO, 1
H300paxkaTh C MOMOILBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, IyY,
YTOJl, IOMaHy0, OKPYXKHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMeEPbI 00BEKTOB PEATEHOTO MUPA, IMEIOMHNX (hopMy
W3yYEHHBIX QUTyp, OLIeHUBATh UX JIMHEIHBIC pa3MepEhI.

Hcnoab30BaTh IMHEWKY U TPAHCIIOPTHP KaK HHCTPYMEHTHI TSI TIOCTPOSHHS U
U3MEPEHUs: H3MePATH JTNHY OTPe3Ka, BEIMYNHY yTIiIa; CTPOUTH OTPE30K 3aJaHHOU
JUIMHBI, YTOJI, 3aJJAHHON BEJINYMHBL; OTKJIAABIBATH INPKYJIEM PaBHBIE OTPE3KH,

https://m.e
dsoo.ru/7f4

131ce
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yrisl. VI3MepeHue yrios.
IIpaxTuyeckaspabora
«IlocTpoeHueyrIoB.

CTPOUTH OKPYXKHOCTb 33JJaHHOTO paJuyca.
M306paxkaTh KOHGUTYpaLH TEOMETPHYECKUX QUTYD U3 OTPE3KOB, OKPYKHOCTEH, X
yacTell Ha HeIMHOBAHHOM U KJIeT4aTol Oymare; npeasiaraTtb, OMUCHIBATH H
00CyK1aTh CMOCO0bI, AJITOPUTMBI TIOCTPOCHHUSL.

Pacno3naBaTh 1 H300paskaTh HAa HEMMHOBAHHOW M KJIETYATON OyMare mpsiMoH,
OCTpBIi, TYIOU, pa3BEPHYTHINYTIIb; CPABHMBATD YIJIbL.

BbI4MCJISITH [UTHHEI OTPE3KOB, JIOMAHbIX.

IToHuMAaTh U HCNOJIB30BATH NPH PeLleHUH 32/1a4 3aBUCUMOCTH MEX/y EINHULIAMA
METPHIECKOH CHCTEMBIMED; 3HAKOMHUTBCH C HEMETPUIECKIMHU CHCTEMaMHU Mep;
BbIPAKATh JJIMHY B PA3JIMYHBIX CIUHUIIaX U3MCPCHU.

HccaenoBats Gurypsl 1 KOHQUTYPAIHH, HCIIOIB3YsI HU(DPOBBIC PECYPCHI.

Harnsgnas reomerpus.
MHOroyrojabHUKH.

10

MHOroyrojabHUKH.
UYeTbIpEXYroJIbHUK,
IPSIMOYTOJIBHUK, KBaJpar.
[TpakTHyeckas pabora
«ITocTpoeHne MpsIMOYroNbHUKA C
3aJaHHBIMH CTOPOHAMH Ha
HEJIMHOBAaHHOH Oymare».
Tpeyronbauk. [nomans u
HNEPUMETP NMPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, €MHUIIBI
U3MepeHUs ILIOLAIN.
IlepumeTp MHOrOYTOJIBHUKA.

OnuceiBaTh, HCNOJIb3Yy sl TEPMUHOJIOTHIO, H300PaKATh C IIOMOIIBIO YePTEKHBIX
HHCTPYMEHTOB U OT PYKH, MOJICIHPOBATh U3 OyMaru MHOTOYTOJIEHUKH.

I[IpuBoAUTH NpUMepPBI 00BEKTOB pEaIbHOTO MUPA, UMEIOLTHX (JOPMY TPEYTOJIbHUKA,
OLICeHUBATH UX JIMHEHHBIC pa3Mephl.

BbI4uCISIT: IEPUMETP TPEYTOJIbHUKA, TIPSIMOYTOJIbHAKA, MHOTOYTOJIbHHUKA; TUIOIIAAb
MPSMOYTOJBHUKA, KBaIpaTa.

H306pakaTh OCTpOYTOJIbHBIE, IPSIMOYTOJIBHBIEC U TYIIOYTOJIbHbBIE TPEYTOJILHUKH.
CTpouTh Ha HSTMHOBAHHOM U KJIETYaTON Oymare KBaapar U IPsIMOYTOJIbHUK C
3aJaHHBIMH JJTMHAMU CTOPOH.

HccienoBarh cBOiicTBA IPSIMOYTOJILHIKA, KBaApaTa MyTEM SKCIIEpUMEHTA,
HaOJII0ICHU I, U3MEPEHUsI, MOACIMPOBAHHS; CPABHUBATH CBOMCTBA KBaJpara 1
MPSIMOYTOJbHUKA.

KoncTpynpoBaTth MaTeMaTH4YecKHe NPeAT0KeHHS C TOMOIIBIO CBSI30K
«HEKOTOPBEII», «It000i». Pacno3HaBaTh UCTUHHBIC U JOXKHbIE BBICKA3bIBAHUA O
MHOT'OYTOJIbHUKAX, MIPUBOAUTH MPUMePhI U KOHTPIIPUMEPEHI.

HccnenoBaTh 3aBHCHMOCTD IUIOIIAH KBaJpaTa OT JUIMHBI €[0 CTOPOHBI.
Hcnosb30BaTh CBOMCTBA KBAJPATHOM CETKH IS IIOCTPOCHUS PUryp; pa3duBaTh
NPSMOYTOJNBHUK Ha KBaJPaThl, TPEYTOJILHUKH; COCTABJIATH (DUTYPHI U3 KBAAPATOB U
MPSMOYTOJIEHUKOB M HAXOAWTH UX IUIOIIAMb, pa30UBaTh (GUTYPHI HA IPSIMOYTOJIbHUKH
Y KBaJpaThl 1 HAXOJIUTb UX IJIOMIAMb.

BeipakaTh BeIMUUHY IUIOLAAN B Pa3IMYHbIX €JUHUIAXU3MEPEHUS METPUUECKON
CHCTEMBI Mep, MOHUMATh M HCNO0JIb30BATh 3aBUCUMOCTH MEXTy METPHIECKUMHI
€AVHUIIAMA U3MEPEHHS TUIOIIAI MHOTOYTOJFHIKA, IPSIMOYTOJIEHIKA, KBaIpaTa.
3HAKOMUTHCSA ¢ IPUMePaMi MPUMEHEeHHs TUTOMIAaIN U IEPUMETPa B IPAKTHUECKUX
CUTYaIHsX.

Pematp 3aga4m U3 peanbHON )KU3HU, NpeAJaraTb U 00Cy:K1aTh pa3inyHble
cInoco0bl PEHICHNS 33a4.

https://m.e
dsoo.ru/7f4

131ce

JlecsTuanbie Tpoou.

38

Jecsatuanas 3anuck Apooeii.
CpaBHEHHUE IECATHIHBIX JIPOOCH.

IIpencraBasTh IeCATUIHYIO ApOOb B BHJI€ OOBIKHOBEHHOH, YUTATH M 3alIUCHIBATD,
CPABHHUBATH JICCATUYHBIC IPOOH, MPEAIaratb, 000CHOBLIBATH H 00CYKIATh

https://m.e
dsoo.ru/7f4
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JleficTBUS C NEeCITUIHBIMU
JPOOSIMHU.

OxpyriicHHE AeCATUYHBIX
Ipobeit.

Pemenne TeKCTOBEIX 3a1ad,
conepxanx Apoou. OCHOBHBIE
3ama4d Ha qpoowu.

CIOCOOBI YIOPSJOUYNBAHHUS IECSTUUHBIX IpOOEH.

N300paxkaTh necaTUdHbIE IpOOU TOUKAMH Ha KOOPIUHATHON IMPSMOH.

BbISIBAATH €X0ACTBA U pa3jJu4usi IPaBUI apUPMETHUECKUX ICHCTBHH C
HaTypaJIbHBIMU YHCIAMH U JIECSITUIHBIMH JPOOSIMHU, OOBSICHATD UX.

BbInosHATE apudMeTHIecKne AEHCTBUS C AECSTUYHBIMHU JIPOOSIMHU; BBINOJIHATH
NPUKHIKY U OLEHKY PE3y/IbTaTa BEIYHCICHUH.

IIpumensaTes cBoiicTBa  apuMETHYECKHX  JEHCTBUH AN paIloHATU3AINH
BBIYHCIIEHUM.

IIpuMeHATH NPABUJIO OKPYIJIeHHUs JIeCATHIHBIX ApobOeil. [IpoBoanTh HccIe0BaHus
CBOMCTB JIECATUYHBIX JpOoOei, OMMpasch Ha YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIE C
MOMOUIBIO0 KOMIBIOTEPA), BBIIBUTATH THIOTE3bI U IPUBOJUTH UX 000CHOBAHUSI.
Pacno3naBaTh UCTUHHBIC U JIOXKHBIE BHICKa3bIBAHUS O IPOOSX, MPUBOAUTH NPUMEPHI
U KOHTPIIPUMEPEHI, CTPOUTH BBICKA3BIBAHUSA U OTPUIIAHUS BBICKa3bIBaHUI.

PemaThb TeKCTOBBIE 331241, COJlepIKaIIne APOOHBIC TaHHBIC, U HA HAXOXKICHHUE YacTH
LIETIOTO U IIEJIOTO O €T0 YaCTH; BBISBJAATH HX CXO/ACTBA U Pa3IUYHUs.
MoaenupoBaTh X0 PEIICHHS 3a1a4H C IOMOIIBIO PHUCYHKA,CXEMBbI, TAOIHIIBI.
IIpuBoauTH, pa30UpaTh, ONEHUBATH PA3TNIHBIC PELICHUS, 3aIIMCH PEIICHUH
TEKCTOBBIX 3aja4.

OnepupoBaTth ApOOHBIMH YNCIIAMH B PEaNIbHBIX )KU3HCHHBIX CHUTYAIHSIX.

KpuTuyeckn oleHHBaTh NOTYyYESHHBIH Pe3yIbTaT,0CYIIECTBISATH CAMOKOHTPOIb,
IIPOBEPsAA OTBET HA COOTBETCTBUEC YCIIOBHUIO, HAXOAUTH OIIHOKHU.

3HAKOMUTBHCSI C UCTOPUEN Pa3BUTHUS apUPMETUKH.

131ce

Harnsignas reometpust.
Tena u durypsi B
IIPOCTPAHCTBE.

MHororpanauku. M3o6paxenue
MHOT'OTPaHHUKOB. Monenu
MPOCTPAHCTBEHHBIX TEII.
IIpsimoyronbHbII
napajuienenunen, kyo. Pa3péprku
KyOa 1 mapasuienenumnesa.
[IpakTrueckas padbora
«PazBéprKa KyOay.

O0BEéM Ky0a, IPSIMOYTOIEHOTO
napasulesIeuIe/1a.

Pacno3naBaTh Ha YepTekax, pUCYHKaX, B OKPYKaIOIeMMHPe NPSMOYTOJIbHBIH
napajuiesienue i, Kyo, MHOTOIpaHHUKH, O CHIBATH, HCIO0JIb3Ysl TEPMHHOJIOTHIO,
OLIEHMBATD JIMHEWHBIE Pa3MephI.

IpuBoauTH NpUMePBI 00HEKTOB PEaTLHOIO MUPA, UMEIOIINX (POPMY MHOTOTPaHHHUKA,
MPSMOYTOJBHOTO MapajieNienunea, Kyoa.

H3006paxkaTh KyO Ha KlleT4aToi Oymare.

HccnenoBars cBoiicTBa Ky0a, IPsIMOYTOJIIBHOTO MapalIelieuIe1a, MHOTOIPaHHHUKOB,
UCTIONB3YST MOJICIIH.

Pacno3HaBaTh 1 M306paaTh pa3BEPTKU KyDa u mapajutenenuneia. MoaeanpoBaTh
KyO ¥ nmapasuiesienumeu3 OyMaru ¥ IpoYuX MaTepualioB, 00bICHATH CIOCO0
MOJEJIPOBAHUSL.

HaxoauThb u3mMepeHusi, BBIYUCJIATH IJI0IIA/b TIOBEPXHOCTH;00bEM Ky0a,
IPSIMOYTOJIEHOTO IapaJlIeNIeTHIIe Ia; HCCAeA0BATh 3aBUCHMOCTh 00bEMa Kyba oT
JUIMHBI €r0 pedpa, BIABUIaTh H 000CHOBBIBATH T'MIIOTE3Y.

Ha6Juro1aTh M NPOBOIUTH AHAJIOTMHM MEX]y TIOHATHSIMH IJIOIIAAN U 00BbEMa,
nepruMeTpa U IUIOLIA/1 TIOBEPXHOCTH.

Pacno3naBaTh HCTUHHBIE U JIOXKHBIE BHICKa3bIBAHUSI O MHOTOTPAaHHUKAX, IPHBOIUTH
NpUMepPbI 1 KOHTPIPUMEPH], CTPOUTH BHICKA3bIBAHMS U OTPUIIAHUS BBICKA3bIBAHUH.

https://m.e
dsoo.ru/7f4
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Pematsb 3a1aum u3 peanbHON KU3HU.

IToBTOpEHUE N 10 IToBTOpEHUE OCHOBHBIX MOHATUN | BBIYHMCIATHL 3HAYCHUS BBIPAKEHUN, COACPKALLUX HATYPAJIbHBIC YHCIA, https://m.e
00o0meHue. M METOJIOB Kypca 5 Kiacca, OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, BHITIOIHATS MPE0Opa30BaHMs YHUCETL. dsoo.ru/7f4
0000111eHNEe 3HAaHNH. Bui0upaTs croco6 cpaBHEHMS YUCEl, BHIYUCICHUHN, IPUMEHATH CBOICTBA 131ce
apu(MEeTHISCKUX ACHCTBHUNA IS pallHOHAIN3AIINH BEIYACICHUI.
OcyuecTBJISTH CAMOKOHTPOJIb BBIIIOJIHAEMBIX IEUCTBUN U CaMOIIPOBEPKY
pe3ynbTaTa BIYHCICHUN.
Pemars 3a1a4u 13 peanbHON XKU3HY, IPUMEHATh MAaTeMATHYCCKUE 3SHAHUS [T
pelnIeHus 3a1a9 U3 APYTUX y4eOHBIX IPEIMETOB.
PewmaTs 3a1a4um pasHbIMH c10CO0aMH, CPABHUBATD - CIIOCOOBI PELLICHUS 3aJa4H,
BBIOHPATh PAllMOHAJIBHBIN Cc1Ioco0.
OBIIEE 170
KOJIMYECTBO
YACOB I1O
ITPOI'PAMME
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6 KJIACC

° n/m HMEHOBaHH JIHYECTB rpaMMH )| HHU HOBHBIE BUJBI JeATEILHOCTH YaIOUHXCHA
Ne i/ HaunmenoBanue Ko e€CTBO IIporpa oe cojiep:KaHue OcHo e eqATe ocTH 00y4aro c 20P
pa3ziesioB U TeM 4acoB
y4eOHOro npeamera
1. |HarypanbHble yncna. 30 ApudmeTrnueckue neicTBUs BoinoHaTh apudmeTnyecKkue 1eiicTBUsA ¢ MHOTO3HAYHBIMUHATYPATIbHBIMU Yrciamu, | https://m.eds

C MHOTO3HAYHBIMHU HATYPaIbHBIMHU
yriciaMu. UKCIIOBbIC BBIPAXKEHHUS,
TIOPSIIOK NEHCTBHUMA, HCIIOIB30BAHNE
ck000K. OKpyTIIeHNE HATYPaIbHBIX
yucen. JlenuTenn U KpaTHBIC YHCIa;
HanOOJBIINIA OO IEIUTEND U
HaMMEHBIIIee o0IIee KpaTHoe.
JenuMocTh CyMMBI U
MIPOU3BEICHUS.

Jlenenue ¢ octatkom. Pemenue
TEKCTOBLIX 3a/a4.

HaXOJNTh 3HAYEHUSI YNCIOBBIX BBIPAXKEHUI CO CKOOKaMH U 0e3 CKOOOK; BHIYHCIISITH
3HAYeHHs BHIPAKCHUI, COlEPIKAIINX CTETICHH.

BbINOJHATH NPUKUIKY U OLEHKY 3HAYEHHH YMCIIOBBIX BHIPR)KCHNH, MPUMEHSATh
npuémbl NpoBepkH peyabrata. Acnonab30BaTh NPH BHIYHCIEHUAX TIEPEMECTUTEIBHOE
W COUYETATEIHHOE CBOMCTBA CII0XKEHHS M YMHOXXEHUS, PACIIPEICIIUTEIbHOE CBOMCTBO
YMHOEHHS OTHOCUTEJIBHO CIIOKEHUS], CBOHCTBA apH(hMETHIECKUX NEHCTBHH.
HccirenoBaTh 4HCIOBBIE 3aKOHOMEPHOCTH, TPOBOANUTH YUCIOBBIC SKCIICPUMEHTBHI,
BBIIBUTaTh U 000CHOBBIBATHI HIIOTE3BI.

DopMyIHPOBATH OTIPEEIeHNUs ISTUTENS U KPaTHOTO, HAOOJIBIIEro 00IIero
JITTUTEIs1 1 HAMMEHBIIIEro 00Iero KpaTHOTO, IPOCTOT0 U COCTABHOTO YHUCET;
HCIOJIb30BATh 3TUIIOHATUA IPU PCHICHUN 3aaa4.

I[IpuMeHSITH AITOPUTMBI BBIYHCIICHNS] HAMOOJIBLIEr0 OOIETOIETUTEINST K HAUMEHBIIIET0
00II1er0 KPaTHOTO ABYX YHCEIN, ATOPUTM PA3JI0KEHUS YHACIIA Ha IPOCThIE MHOXKHTEIH.
HccnenoBarh yCIOBUS JeTAMOCTH Ha 4 1 6.

HUccaenoBarsb, 00cy:kaaThb, GopMyaupoBaTh U 000CHOBBIBATH BBHIBOJ O YETHOCTH
CYMMBI, IPON3BEACHHSA: IBYX YETHBIX YHCEI, IByX HEUETHBIX YHCIIE, YETHOTO U
HEYETHOTO YHCElI.

HccienoBarh CBOICTBA AETMMOCTH CyMMBI U IPOM3BECHUSUNCEI.

IIpuBOANTHL MPUMePBI YKCE C 33JaHHBIMH CBOMCTBaMH,

pacno3HaBaTh BepHbIe U HEBEPHbIE YTBEPXK/ICHUS O CBOMCTBAX YKCEll, ONPOBEPraTh
HEBCPHBIC YTBECPIKACHUAC MMOMOIIBIO KOHTPIIPUMEPOB.

KoncTpynpoBaTh MaTeMaTH4YeCKHe NMPeIJI0KEHHST

C TIOMOIIBIO CBA30K «H», «HIIH», «ECIH. .., TO...».

Pemathb TeKCTOBBIE 3aaa491, BKIKOYAIHUEC TOHATUA ACIIUMOCTH, apI/I(i)MeTI/I‘[GCKI/IM
croco0oM, HCIIOIB30BaTh IIepedop BCEX BO3ZMOKHBIX BAPHAHTOB.

MoaennpoBaTh X0/ PEIICHHS 3a/1aul C IOMOIIBIO PUCYHKa,CXEMBbI, TAOJIHIIBL.
IIpuBoauTH, pa30MpaTh, OLEeHNBATH PA3INYHBIC PEIICHHS,3aIIMCH PELIIEHUH TEKCTOBBIX|
3ajad.

KpuTuueckn oneHnBaTh NOITyYeHHBIN PE3yIbTaT, HAXOAUTH OIIMOKH, OCYIIECTBIST
CaMOKOHTPOJIb, IPOBEPSIsi OTBET HA COOTBETCTBHE YCJIOBHIO.

00.ru/7f4147

36
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Harmnsangaas reomerpus. 7 [lepnenauKyIApHBIE IPAMBIE. Pacno3HaBaTh Ha 4epTeKax, PUCYHKaX CIIlydad B3aMMHOTO PACIOI0KEHHS ABYX https://m.eds
[IpsiMbIe HA TIOCKOCTH. [MapannensHBIC TIPSMBIE. TIPSMBIX. 00.ru/7f4147
Paccrosinne mexny aAByMs H300pakaTh ¢ NOMOIIbIO YePTEKHBIX HHCTPYMEHTOB Ha HEJTMHOBAHHON U KileTdaToH | 36
TOYKaMH, Oymare [1Be IepeceKaromuecnpsMbIe, ABE MapanieIbHbIC PSIMbIE, CTPOUTH IIPAMYIO,
OT TOYKH JI0 IIPSIMOM, JUTHHA NepIEeHANKYJISPHYIO JaHHOM.
MapIuIpyTa Ha KBajapaTHoi ceTke. | [IppBOAMTH MpUMepbI NapayuICIbHOCTU U NEPIEHANKYISIPHOCTH TPSIMBIX B
MPOCTPAHCTBE.
Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYISIPHBIC M TapaJUIeNIbHBIE CTOPOHBI.
N300pakaTh MHOTOYTOJIEHUKY C TapalIeIbHBIMU, IEepICHIUKYIAPHBIMUA CTOPOHAMHU.
Haxoauthb paccTosiHUE MEXY ABYMs TOUKaMHU, OT TOUKH J10 IIPSIMOM, IJIMHY IIyTH Ha
KBaJIpaTHOM CETKe, B TOM YHCJIE HCIIONb3Ys IU(POBBIE PECYPCHI.
Hpodu 32 OO0bpIKHOBEHHAs P00, OCHOBHOEe | CpaBHHBATH M YHOPSA0YHBATH POOH, BRIOUPATH COCO0 CpPaBHEHUS IpOOCH. https://m.eds

CBOWCTBO APOOH, COKpAIICHHE
npobeit. CpaBHEHHE U
YIOPSIIOYNBAHAE TPOOCH.
Jecsatuanbie ApoOU U METpUIECKas
cucrema mep. Apudmerndeckue
JIEHCTBUS C OOBIKHOBEHHBIMH U
JECATHYHBIMU JIPOOSMH.
OrtHonienue. JleleHre B JaAHHOM
OTHOIIIEHHH. MacIita0,
nponopuus. ITonarue npoueHTa.
Brrunciienue mporeHTa

OT BEJIMYHMHBI U BEJIMIHHEI 110 €€
MPOIICHTY. Pemenne TeKCTOBBIX
3a7a4, coiepKaIuX Ipoou u
nporneHTsl. [IpakTiuueckas padoTa
«OTHOIICHNE IIIMHBI OKPY>KHOCTH K
e€ TuameTpy».

IIpeacTaBiasiTh AeCSATHYHBIE JPOOH B BHE OOBIKHOBEHHBIX 1p0o0eii 1 OOBIKHOBEHHBIC B
BHUJIE JCCATHIHBIX, HCMOIb30BATh IKBUBAJIEHTHBIE NPeICTABIEHUS IPOOHBIX YNCET
IIPU UX CPAaBHEHUH, IPH BeIYHCICHUAX. M cnoIb30BaTh NeCATHIHbBIE APOOH IIpU
peoOpa30BaHUU BEJIIMYMH B METPUUECKOM CHCTEME Mep.

BoInoHATH apuMeTHUecKHe NeidcTBUA ¢ OOBIKHOBEHHBIMHU U JCCATUUHBIMU
JIpOOsIMHU.

BurumnciisiTh 3HaYCHUsI BRIPAKEHUH, COiepKalIX OOBIKHOBEHHBIE U IECATHYHBIE APOOH,
BBITIOJIHATH IPeoOpa3oBaHus ApoOeii, BHIOMPATh crnocod, NPUMeHATh CBOHCTBA
apu(pMeTHYECKUX JISHCTBHUI IS pallMOHATM3AINH BEIYHCIICHHH.

CocTaBagTh OTHOIIEHHS U IPOMOPIMU, HAXOAUTH OTHOIIICHNUE BEJIMUNH, JSTTUTh
BEJIMYKHY B JAHHOM OTHOILECHHH.

HaxoauThb 3KcnepuMeHTAIBLHBIM IIYTEM OTHOIIEHUE ATUHBI OKPYXKHOCTHU K €€
JUuaMeTpy.

HMHTepnpernpoBaTh MaciTad Kak OTHOIICHHUE BEJIMYMH, HAXOAUTH MAcIITa0 IJIaHa,
KapThl U BBIYUCISITH PACCTOSHHS, UCTIONB3YS MacIuTal.

OOBACHATH, YTO TAKOE TIPOLEHT, YIOTPEOIISATE 000POTHI PEUH CO CIIOBOM «IIPOLIEHTY.
BbipakaTh IpoLEeHTHI B Jpo0sSX U APOOH B MPOIICHTaX, OTHOIICHUE IBYX BEIIMYHH B
MpoIeHTaxX. BBIYUCAATH MPOLEHT OT YHCIIa M YHCIIO 110 €r0 MPOLEHTY.

OKpyrJasTh ApoOH U MPOIEHTHI, HAXOAUTH NPHOIKCHASTIHCE.

PemaTsh 3a1a4uu Ha YaCTH, TIPOIEHTHI, MPOTIOPIIMH, HA HAXOXKIEHHE ApooH (TIpoIieHTa)
OT BEJIMYMHBI ¥ BETIMYUHBITNO e€ Tpodu (IIPOIeHTy), 1podu (IporieHTa), KOTOPHIi
COCTaBIIAET OfjHA BeIM4KHA OT apyroil. [IpuBoauTs, pa3oupaTh, OLIECHNBATH
pa3NUYHbIE PELIeHHUs, 3aIUCU PELIEHUI TEKCTOBBIX 3a1a4.

H3BaexaTs nHGOPMALUIO U3 TaOINI] U AUArpaMM,HHTEPIIPETUPOBATH TAOIMYHbIC
JIaHHBIE, ONIPEEIISITh HanOoJIblliee U HAUMEHbIIIEE U3 NPEICTABICHHbIX JTaHHBIX.

00.ru/7f4147
36

22



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

Harmnsangaas reomerpus. 6 OceBas cummMetpust. LlenTpansHas | Pacnmo3HaBaTh Ha yepTeskax M H300paXKCHUSX, H300pakaTh OT PyKH, CTPOUTD C https://m.eds
Cummerpus. cummetpus. [loctpoenne TIOMOIITBI0 HHCTPYMEHTOB (PUTYPY (OTPE30K, JIOMaHyI0, TPEYTONBHUK, IPIMOYTOIBHUK, | 00.ru/7f4147
CHMMETPHYHBIX (uryp. OKPYXXHOCTb), CHMMETPHYHYIO JAHHOH OTHOCHTEIHHOTIPSIMOH, TOUKH. 36
IIpaktrueckas padora «OceBas HaxoauTh npuMepsl CHMMETPUH B OKpYy>KaromeM Mupe. MoaeaupoBaTh U3 Oymaru
cumMmeTpusi». CUMMeTpHs B JBe (PUTypbl, CHAMMETPHYHbIE OTHOCHTENILHO NMPSMOI; KOHCTPYHPOBATh
MPOCTPAHCTBE. reoMeTpUYECKHEeKOH(UTypaluu, UCTIONb3Ysl CBOMHCTBO CUMMETPHH, B TOM YHCJIE C
MOMOIIBIO IT(PPOBBIX PECYPCOB.
HccenenoBars cBoiicTBa M3yYeHHBIX (UTYp, CBSA3aHHBIE C CHMMETPUEH, HCIIOb3YS]
OKCIIEPUMEHT, HaOJII0IeHUE,MO/ICTIUPOBAHHE.
O00CHOBBIBATH, ONIPOBEPTaTh C IIOMOIIBIO0 KOHTPIIPUMEPOB YTBEPIKACHHS O
CHMMETpHHU QUTYD.
Belpakenns ¢ OykBamu. 6 [Ipumenenne OyKB IS 3aMTUCH Hcnonp30BaTh OYKBBI U1 0003HAYECHUS YHCET, TIPH 3aIIMCUMATEMAaTHIECKUX https://m.eds
MaTeMaTHYECKUX BBIPaKCHUH 1 YTBEPKIACHHUH, COCTABIATH OyKBEHHBIE BHIPA)KCHHUS 110 YCIIOBHIO 3a1auH. 00.ru/7f4147
npennoxxeHnid. bykBeHHbIe HccirenoBaTh HECIIOKHBIE YHCIOBBIC 3aKOHOMEPHOCTH, HCTIONIB30BATh OYKBBI IS HX 36
BBIPAXKCHUS U YUCIIOBBIE 3aIHCH.
MOZICTAaHOBKH. byKkBeHHbIE BbI4ucJISITH YHCIIOBOE 3HAUCHNE OYKBEHHOT'O BRIPAKCHUSIIPH 3aJaHHBIX 3HAYCHUSIX
PaBEHCTBA, HAXOKICHUE OYKB.
HEHU3BECTHOT'O KOMIIOHEHTA. 3anuchiBaTh (POPMYJIbI: TIEPUMETPA U TUIOLIAH MIPSIMOYTOJIbHUKA, KBaApaTa; JUIMHBI
Dopmybl. OKPYXHOCTH, IUIOIIAAN KPyra; BHIMOJHATH BHIYHCJIEHHUS 110 3TUM (OpMyJiam.
CocTaBaaTh GopMyJibl, BEIpaXKAIOUINE 3aBUCUMOCTH MEX/Y BETMYMHAMH: CKOPOCTb,
BpEMSI, paCCTOSIHHE; 1IeHa, KOINYECTBO, CTOMMOCTh; POU3BOIUTENBHOCTD, BPEMSI, 00bEM
paboThI; BBIMOIHSITE BHIYUCIEHHUS 110 3TUM opmynam. HaxoauTh HEM3BECTHBIN
KOMITOHEHT apH()METHIECKOTOACHCTBHSL.
Harmnsnnas reomerpust. 14 YeTbIpEXyTroibHUK, MPUMEPHI H300pakaTh Ha HENMMHOBAaHHOW M KJIETYATOH OyMare ¢ UCIIOJIb30BAHUEM YEPTEKHBIX https://m.eds

durypsl Ha IIOCKOCTH.

YETBIPEXYTOJIbHUKOB.
[IpssmoyronabHUK, KBagparT:
CBOWCTBA CTOPOH, YIJIOB,
JUaroHaiemn.

M3mepenue yrnos. Buast
TPEYTOJIBHUKOB.

IlepumeTp MHOTOYroJIbHUKA.
ITnomans Gurypsr. opmysast
MepuMeTpa ! IUIOMaan
npsMoyronbHuKa. [Ipubmmkéanoe
M3MepeHue onaa Guryp.
[paktryeckas padora «I[lnomanp

Kpyra.

MHCTPYMEHTOB YETBIPEXYTOJIBLHUKH C 33/IaHHBIMU CBOWCTBAMHU:

C MapaieIbHBIMH, IEPIICHANKYIISIPHBIMH, PAaBHBIMH CTOPOHAMH, NPSMBIMH YIJIaMH 1
IIp., paBHOOEIpEeHHEIH TpeyronbHuK. Ilpemiarats  00Cy:KIaTh COCO0BI, AITOPUTMBbI
MOCTPOCHHSI.

HccaenoBarsh, COb3Yys SKCIIEPUMEHT, HaOII0JeHNe, MOAEINPOBaHNE, CBOICTBA
MPSMOYTONbHUKA, KBaIpaTa, pa30MBaTh Ha TPEYroibHUKHA. O00CHOBBLIBATD,
ONpoBEPraTh C IOMOMIBIO KOHTPIIPUMEPOB YTBEPKACHHS O IPSIMOYTOJIbHHUKE,
KBaJpaTe, pacno3HaBaTh BEPHbIC 1 HEBEPHBIC YTBEP)KICHHS.

H3MepaTH U CTPOUTH C TOMOIIIBIO TPAHCIIOPTHPA YTIIBI, B TOM YHCIIE B
MHOT'OYTOJIFHUKE, CPABHUBATH YTJIBI; PACMO3HABATH OCTPHIE, IPSMBIC, TYTIBIE,
pa3BépHyThIe yribl. PacnosHaBaTh, 1300paxkaTh OCTPOYTOJIBHBIN, IPSIMOYTOJIBHBIN,
TYIOYTOJIbHBIN, paBHOOEIPEHHBIH, PABHOCTOPOHHUI TPEYTOJIbHUKH.

BuraucisiTe IepuMeTp MHOTOYTOJIbHHKA, IUTONIA (b MHOTOYTOJIFHIKA Pa30HeHeM Ha
NPSMOYTOJIEHUKH, Ha paBHbIE (PUTYPBI, HCIIOJIB30BATh METPHUECKUE €TNHHIIBI
U3MEPEHUs JUIMHBI U IIOLIA U,

Hcnoap30BaTh NpuoJIMKEHHOE M3MePeHne JUINMH U IUIOIIaiei Ha KieTyaTtol Oymare,

00.ru/7f4147
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IpUOIKEHHOE N3MEPEHUEUTNHBI OKPYXKHOCTH, TUIOIIAIN KPyTa.

ITonoxurenpHeie U 40 Ilensie yncna. Moaynpb uucna, IIpuBoAMTHL NMPUMeEPBI UCIIOIb30BaHUS B PEAIbHOM XKU3HU II0JI0KUTEIIBHBIX U https://m.eds
OTpULATEIILHBIEC YUCIIA reoOMETpUYECKast UHTEPIpEeTalus | OTPULATEIbHBIX YUCEIL 00.ru/7f4147
Moyis. Yucnossle mpoMexyTku. | M300paxkaTs Lienble 9ucia, MOJI0XKUTENIbHBIE U OTPUIIATENbHbIE YUCIa TOUKaMH Ha 36
ITonoxxuTenbHbIE U OTPULATENBHBIE | YUCTOBON MPAMOIL, HCMOAB30BATH YHCIOBYIO NPAMYIO U1 CPABHEHHS YHUCEIL.
yncina. CpaBHEHHE IIpuMeHsiTh NpaBHIIa CPaBHEHUS, YIOPAAOYMBATH LIETIbIE YUCIA; HAXOAUTH MOYJb
MOJIOKHUTENBHBIX U OTPULIATENBHBIX | YACIA.
4qHCced. @opMyIHPOBATH NPABUJIA BEIYNCIEHUS C MTOJIOKUTEIBHBIMUYA OTPULATEIbHBIMH
Apudmernueckne IeHCTBHUA 4YyCIIaMH, HAXOAUTh 3HAYCHHUH YUCIIOBBIX BBIPAKEHHUH, COAEPIKAINX NEHCTBHUSA C
C TOJIOKUTENbHBIMU H MOJIOXKUTEIBHBIMY M OTPHLIATENbHBIMU yicIaMU. IIpHMEHATh CBOMCTBA CIIOKEHNS U
OTPULATEIILHBIMU YUCIIAMH. YMHOXEHHUS ISl TPeoOpa3oBaHus CyMM M IIPOU3BEICHHH.
Pemenne TeKCTOBBIX 3a1ay.
IIpencraBneHue JaHHBIX. 6 IIpsimoyronbHas cucrema OOBSICHATH U MUTIOCTPUPOBATH NOHATHE IIPSIMOYTOJIBFHON CHCTEMBI KOOPIMHAT Ha https://m.eds
KOOpPJUHAT Ha IUIOCKOCTH. IJIOCKOCTH, UCIIOJIb30BAaTh TEPMUHOJIOIUIO; CTPOMTH Ha KOOPJUHATHOM INIOCKOCTH 00.ru/7f4147
KoopauHaThl TOUKH Ha TIIOCKOCTH, | TOYKH U (UTYpHI IO 3aJaHHBIM KOOPAUHATaM, HAXOAUTH KOOPAWHATHI TOUEK. 36
abcrycca 1 opaMHarTa. YuraThb croj04aThie U KPYroBbIe THarpaMMbl; HHTEPIPETHPOBATD JaHHbBIE;, CTPOUTH
CronbuaTbie ¥ KPYroBbIC cTonbuartele auarpammel. Mcnosib30BaTh HHGOPMAILNIO, IPEICTABICHHYIO B TAOINIax,
JUarpaMMBbl. Ha yarpamMmax Juis pelIeHUSTEKCTOBBIX 3aad U 3a/1a4 U3 PeaabHOM KU3HH.
[Ipaktrueckas padbora
«[TocTpoenue quarpaMmm».
Pemenne TekcToBBIX 3a/ay,
COJIEpKAIUX JaHHbIE,
MpeCTaBICHHBIC B TA0IUIIaX U HA
Juarpammax.
Harnsignas reometpust. 9 [IpsimoyronbpHBIi napaienenumnes, | Pacnmo3naBaTh Ha yepTekax, pUCYHKaX, OMUCHIBATH TUPaMUAy, MPU3MY, HUIUH/D, https://m.eds

@urypsl B IpOCTPAHCTBE

Ky0, mpu3ma, mupamua, KOHycC,
TUIMHID, 1ap U cdepa.
N3o0paxeHne npocTpaHCTBEHHBIX
¢uryp. IIpumeps! pa3BépTok
MHOT'OTPAaHHHUKOB, JIHHIPA U
koHyca. [IpakTudeckas pabora
«Co3pnanue moaenei
MPOCTPAHCTBECHHBIX (QUTYP».
[onstue 06bEMa; eqMHUIBI
n3MepeHus 00péma. O0bEM
MPSIMOYTOJIBHOTO
napanenenunena, Kyoa, GopMysst
00BEMa.

KOHYC, II1ap, M300pakaTh UX OT PyKH, MOAeJINPOBATH U3 OyMaru, INIaCTUIINHA,
npoBoJiokuH ap. [IpuBoANTH NpUMepPbI 00BEKTOB OKPYKAIOIIETO MUPA, MMEIOIITIX
(hopMBI HA3BAaHHBIX TEI.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, IpaHb, OCHOBAaHHE, BHICOTA, PainycC
U TUaMeTp, pa3BEPTKA.

H3yuartsp, UCTIONIB3Ys SKCIIEPUMEHT, HaOII0IeHUE, N3MEPEHNE, MO ICTUPOBAHNE, B TOM
qyciae KOMIBIOTEPHOE, U ONMMCHIBATH CBOIICTBA Ha3BaHHBIX TEl, BHIIBJIATD CX0ACTBA H
Pa3IHYMA: MEXy NUPaMUI0H U IPU3MOH; MEXIY LUIUHIPOM, KOHYCOM U HIapOM.
Pacno3naBaTh pa3BEPTKHU NapajulesienuIe N, Kyoa, Ipru3Mbl,IIMPaMHJIbl, KOHYCa,
LWIMHIPA; KOHCTPYMPOBATh JIaHHBIE TeJa U3 Pa3BEPTOK, CO34aBaTh UX MOJEIH.
Co3naBaTh MO TIPOCTPAHCTBEHHBIX (UTYp (13 OyMaru,IpOBOJIOKH, IUTACTHINHA U
Ap.)

N3mepaTs Ha MoaeasX: [UTMHBI p€6ep MHOTOTPAaHHUKOB, THAMET IIapa.

BoiBoauTs popmMyJ1y 06sEMa IpsIMOYTOIHHOTO TapajUIeIeHIe 1a.

00.ru/7f4147
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BoruucasaTs no ¢popmyiam: 066EM NpsAMOYTOIBHOTO MapalIeyenuiea, Kyoa;
HCTIONb30BaTh €ANHHIBI I3MEPEHUSI00BEMA; BBIYMCISITH O0BEMBI TEIl, COCTABICHHBIX U3
KyOOB, MapajIeNIenuIe0B; peliaTh 3aJa4H C PealbHbBIMU JAHHBIMH.

10. |IloBTopeHnue, 20 IToBTOpEHNE OCHOBHBIX MOHATUN U | BBIYMCAATH 3HaUEHMSI BBIPAXKEHUH, COAEpKAIIUX HATYpaJIbHBIE, LIEJIbIC, https://m.eds
00001IeHue, METOZOB KypcoB 5 U 6 KITaccoB, TIOJIOXKHUTEIBHBIC M OTPUIATEIHHBICUNCIIA, OOBIKHOBEHHBIE H JCCATUIHBIC IPOOH, 00.ru/7f4147
cHCTeMaTH3alHs. 000011IeHre U cUCTeMaTH3alys BBITIOJHATH [TPE0OPa30BaHMS YUCEI U BBIPAKESHUH. 36

3HaHHH. Br10upaTs crocod cpaBHEeHUs YnCel, BHIYUCICHUH, IPUMEHATDH CBOHCTBA

apu(pMeTHYECKUX ACHCTBUI JUIsl pallHOHAIN3AIMN BHIYUCICHUH.
PemaTp 3a1a4m 13 peasibHO# KU3HU, IPUMEHSITH MaTeMaTHYeCKue 3HAHUS [UIs
pelIeHus 3a1a4 U3 Ipyrux mpeaIMeToB.
PemaTpb 3aga4u pa3HbIMH C1I0CO0aAMHU, CPABHUBATh,BLIGHPATDH CNIOCOOBI PEILICHUS
3a7aqH.
OcyumecTBIATH CAMOKOHTPOJIb BEIIIOTHAEMBIX JEHCTBHI U CAaMOIIPOBEPKY pe3yibTaTa
BBIYHCIIEHUH.

OBIIEE 170

KOJIMYECTBO

YACOBIIO

[TPOTPAMME
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PABOYAS ITPOTPAMMA YYEBHOTI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

MNOACHUTEJIBHASA 3AIIUCKA

Anrebpa sBISIETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO 001Iero oOpa3oBaHHs: OHA
o0ecrieynBaeT U3y4eHHe IPYrux TUCHUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK ¥ TYMaHUTApPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO AJIsi MPOJOHKEHUST 00pa30BaHusl U B IIOBCEIHEBHOM JKU3HH.
Paszutne y 00y4aromuxcsi HAYYHBIX TPEACTABICHUN O NPOMCXOXKIECHUH U CYLUIHOCTH
anreOpandeckux abCTpakiui, crnocode OTpaxKeHHs] MaTeMaTHYeCKONW HayKoil sBIEHUN U
IPOIIECCOB B NPUPOAEC MU OOLIECTBE, POJIM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAayYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS U KAyeCTB
MBINUICHHS, HEOOXOAUMBIX JUIsl aJanTallid B COBPEMEHHOM Iu(ppoBoM obmiecTBe. M3ydenue
anredpbl o0ecneurnBaeT pa3BUTHE YMEHUSI Ha0II0/1aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBHIBATH CBOH
NEHCTBUS U BBIBOABI, (GOPMYyIUPOBaTh yTBepkaeHUs. OCBOeHHE Kypca anreOpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYalOIIUXCA: OHH HCIOJNB3YIOT JCAyKTUBHBIE H
WHAYKTUBHBIE PacCyXIeHUs, 000OIIeHHe M KOHKPETU3allMio, abCTparupoBaHUE U aHAJIOTHUIO.
OOyueHue anrebpe MpeanoyiaracT 3HAYUTETBHBIH O0BEM CaMOCTOSITEIBHON JCSTEIBHOCTH
oOydJaromuxcsi, TO3TOMY CaMOCTOSITENIbHOE pEIIeHHWe 3ajJad  sBISETCS  pealu3anuen
JeSITeTbHOCTHOTO TIPUHIINATIA O0YYIEHUSI.

B crpykrype mnporpammbl ydeOHOro Kypca «Aunredpa» s OCHOBHOTO OOIIETro
00pa30BaHUsI OCHOBHOE MECTO 3aHHMAIOT COJAEP)KaTeNIbHO-METOAMYECKUE TMHIH: «Hucna u
BBIUMCIICHUSY, «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHHS W HEPABEHCTBa», «DyHKIUNY.
Kaxnas u3 3TuX comepkaTeIbHO-METOANYECKUX JIMHUI pa3BUBACTCS HA MPOTHKECHUH TPEX JIeT
W3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xoae uzydenus ydyeOHOro Kypca
00y4aromuMCs IPUXOANUTCS JIOTHIECKH PACcCyKAAaTh, UCTIOIB30BATh TEOPETHKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpamMmy yueOHOro Kypca «Airedpay BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYalOUIMMHUCS OCHOB YHHUBEPCAJIBHOIO MAaTEeMaTHYeCKOro
a3bika. CozepKaTeNbHOM U CTPYKTYpHOM OCOOEHHOCTHIO yueOHOro Kypca «Anredpay» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copepxanve nuHMM «Yucaa W BBIYMCIEHUS» CIY)KUT OCHOBOM Ui JajbHEHIero
U3y4eHHUs] MaTeMaTHUKH, CIIOCOOCTBYET DPa3BUTHIO y OOYYaroIIMXCs JOrMYECKOI'O MBIIUICHHMS,
(OpMHUPOBAHNIO YMEHHSI MOJB30BAThCS AITOPUTMAMHM, a TaKKe MPUOOPETEHHIO MPAKTHYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOM XH3HHU. Pa3BUTHE MOHATHSA O YHCIe Ha ypOBHE
OCHOBHOTO 00IIIero 0Opa3oBaHWsl CBSI3aHO C PAIMOHAIBHBIMH W UPPANMOHAIBHBIMH YHCIIAMH,

dbopMupOBaHUEM TPEACTABICHUI O ACWCTBUTENHHOM  YHCe.  3aBepUICHHE  OCBOCHHUS
YUCJIOBOW JIMHUM OTHECEHO K CpelHeMYy o01eMy o0pa30BaHHUIO.
Copmepxanne nByX anreOpandeckux JHHHA — «AnreOpandecKkue BBIPAXKCHUS» U

«YpaBHEHHSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHHIO Yy  OOy4arouuxcs
MaTEeMaTHYECKOTO ammapara, HEOOXOAMMOTO s pEelIeHUs 3a]ad MaTEeMaTHKH, CMEKHBIX
MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO 00IIETr0 00pa3oBaHUs
yueOHBId  MaTepuan TPYNIOUPYETCs  BOKPYT  palMOHAIBHBIX  BhIpaXeHHWH. AnreOpa
JIEMOHCTPHUPYET 3HAUCHUE MATEMAaTHKH KaK S3bIKa JIUIS TIOCTPOCHUS MAaTEMAaTHUECKUX MOJICICH,
OTHMCAHUS TIPOLIECCOB U SIBJICHUN pealbHOTO MHpa. B 3amaun oOydeHus anreOpe BXOMIT TaKke
JAIBHEWINee Pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJWMOTO, B YAaCTHOCTH, IS
OCBOGHHUSI Kypca UWH(POPMATUKU, M OBJAJCHUE HABBIKAMH JEAYKTUBHBIX PaCCYXKICHUU.
[IpeoOpa3zoBanre CUMBOJBHBIX (OPM CHOCOOCTBYET PA3BUTHIO BOOOPAKEHMsI, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxxkanne  GyHKIHOHATBHO-TpAQUUECKOW JIMHWM  HAIEJIGHO Ha  TOJTyYeHHUE
00yJarmuMUCs 3HaHUN 0 QYHKIHMSIX KaK BaKHEHIICH MaTeMaTHUECKON MOJENN JJIsi OMUCAHUS
U HCCIIEeIOBaHUSl pa3HOOOpa3HBIX IMPOLIECCOB U sIBIEHUM B mpupone u oOuiectBe. M3ydenue
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MaTepuaja CIIOCOOCTBYET Pa3BUTHIO y OOYYAOLIMXCS YMEHHUS HCIOJIb30BaTh pa3IHUHBIC
BBIpa3UTEIIbHBIC CPEJICTBA SI3bIKA MAaTEMAaTUKH — CIIOBECHBIC, CHMBOJIMYECKHE, TpadHuecKue,
BHOCHUT BKJIaJ] B ()OPMHPOBAHHUE MPEICTABICHHUIA O POJIM MATEMATUKUA B Pa3BUTHH ITUBUIIN3AIIUH
U KYJIBbTYPHI.

Cornacno yuebHOMY IulaHy B 7-9 Kiaccax wu3y4aercsi y4eOHBIH Kypc «Anredpay,
KOTOPBIH BKIIIOYAET CIIEAYIOIINE OCHOBHBIC pa3JlieNbl colepxaHus: «Yuciaa W BBIYUCICHUSY,
«AnredpandecKue BoIPAKEHUS», «YPaBHCHHUS U HEPABCHCTBAY, «DyHKIIMNY.

OO1m1ee 4nciI0 9acoB, PEKOMEHOBAHHBIX JUISI U3YYEHUS YIeOHOTO Kypca «Airedpay,
306 gacom: B 7 knacce — 102 gaca (3 gaca B Henenio), B 8 kiracce — 102 vaca (3 gaca B Henenio),
B 9 kiacce — 102 gaca (3 yaca B HeZIelto).
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COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
7 KJIACC

Yuciia 1 BBIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEXOA OT OAHOH (HOpMBI 3ammcu Ipodel K
npyroii. IloHsTHE pallMOHANBHOIO YKCIIA, 3alIUCh, CPABHEHHE, YIOPSA0YMBAHUE PAllMOHAIBHBIX
yrcen. ApudMeTrnueckue IeHCTBHS ¢ palMOHATILHBIMHU YuciaMu. Pernienue 3ama4 U3 peaibHON
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

Crenenb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpeesieHHe, MPeoOdpa3oBaHue BBIPAKECHUN Ha
OCHOBE ONpeAEIeHUs, 3aIich 00bIuX yucen. [IporeHTsl, 3anuch MpOLEHTOB B BUE APOOH U
IpoOu B BHJIE NPOIEHTOB. TpH OCHOBHBIC 3a/1a4M HA MPOILCHTHI, PEIICHHE 3a/1a4 U3 PEaTbHOM
HPaKTUKH.

[TpuMeHeHre TPU3HAKOB JIETMMOCTH, PA3JI0KEHUE HA MHOXKHUTEH HATYPaJbHBIX YHCEI.

PeasibHbIEe 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHas MPONOPLUOHAIBHOCTH.

Anredpanyeckue BbIpaKeHUs

IIepemeHHBIE, YNCIOBOE 3HAYECHHME BBIPAXKCHUSA C IEPEMEHHOM. J[OIyCTUMBbIE 3HAYEHMS
nepeMeHHbIX. IIpencraBieHue 3aBUCUMOCTHM MEXIY BEIMUYMHAMM B BUAE (HOPMYIIBL
Boruncnenus no ¢popmynam. IlpeodpazoBanne OyKBEHHbBIX BbIPAKEHUM, TOXKJIECTBEHHO PaBHbIE
BBIPaXEHUSI, TIPaBUJIa MIPEOOPa30BAHUSI CYMM M IIPOM3BENIEHUM, IIPABUJIa PACKPBITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

Opnowiensl 1 MHOrowieHsl. CteneHb MHOrouwieHa. CiloKeHHue, BBIMUTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIIbI COKPAIEHHOIO YMHOXKEHUSA: KBaJApaT CyMMBbl U KBaJapaT pPa3HOCTH.
@dopmyna pa3HOCTH KBajparoB. Pa3iiokeHHEe MHOIOWIEHOB HA MHOXKMTEIH.

YpaBHeHHUs H HEPaBEHCTBA

VYpaBHeHHEe, KOPEHb ypaBHEHMs, NpaBUiia IPeoOpa3oBaHMsl ypaBHEHUs, paBHOCWIBHOCTh
YpaBHEHUM.

JInneliHOE ypaBHEHHME C OJHOW IMEPEMEHHOW, YUCIO KOPHEH JMHEHHOIO YypaBHEHUA,
pelieHre JMHEWHbIX ypaBHeHUM. CocTaBieHHE YpaBHEHHMH MO YCIIOBHIO 3agaud. Pemienue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHoe ypaBHEHHE C JIByMs MEpeMEHHBIMU U ero rpaduk. Cucrema IBYX JMHEHHBIX
YpaBHEHMH ¢ JByMs IEpeMeHHbIMH. PelieHue cucteM ypaBHEHHMH CrocoOOM IOJCTaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TIOMOIIBIO CUCTEM YPAaBHEHMIA.

DOyHKIUH

Koopannata Toukun Ha mpsiMoil. UucioBele NpoMeXyTKU. PaccrosiHHe MEXIy ABYMS
TOYKaMU KOOPJAMHATHON IIPSMOM.

[IpsmoyronbHas cucrema koopauHat, ocu Ox m Oy. Abcuucca U opauHaTa TOYKH Ha
KOOpAMHATHOM TIuiockocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiictBa  QyHKIMI.
Jluneitnas Qynkums, e€ rpadpuk. ['paduk dynkumum y = |x|. [padudeckoe penienne THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KJIACC
Yuca v BbIYMCTIEHUS
Ksagparseiii kopers u3 uucina. [lonarue 00 wppamuoHambHOM umcie. JlecaTuuHbie
npUOIIKEHUs UppalMoHaIbHBIX uncen. CBoiicTBa apu(PMETUYECKUX KBAJPATHBIX KOPHEH M HX
MpUMEHEHHWE K TMPeoOpa30BaHMIO YHCIIOBBIX BBIPAKCHWM W BBIYUCICHUSM. JleWCTBUTEIbHBIC
Yucla.
CreneHb c 1enbIM MoKaszaTesieM u e€ cBoiicTBa. CTaHaapTHas 3alucCh YHUCIa.

Auredpanyeckue BbIpaKeHH
KBanpatHsIii TpEXUIICH, pa3ioKeHNE KBaPATHOTO TPEXUWICHAa HA MHOKHUTEIIH.
Anrebpanueckas ApoOb. OcHOBHOe CBOIcTBO anreOpandeckoit apobu. Croxenue,
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BBIUUTAHNE, YMHOXKEHUE, JeJeHUe airedpanueckux aApoOeil. ParmoHanbHble BBIpaKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHNs1 M HEpaBeHCTBA

KBagpatHoe ypaBHeHHe, GopMmylia KOpHEW KBaJpaTHOTO ypaBHeHHsA. Teopema Buera.
Pemenue ypaBHEHHMIA, CBOASIIMXCA K JIMHEHWHBIM H KBaApaTHbIM. [Ipocteitmme apoOHO-
paloHaIbHbIE YpaBHEHUS.

I'padmueckas uHTEepnpeTalysi ypaBHEHUN ¢ JBYMs] IEPEMEHHBIMH U CHUCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs IepeMeHHbIMU. [IpuMepbl pemeHus cCucTeM HENMHEHMHBIX YpaBHEHHU C
JIBYMsI [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 33729 alNreOpandecKum Crocooom.

UucnoBble HepaBEHCTBA M HX CBOWCTBAa. HepaBeHCTBO ¢ OJHOM MEpPEeMEHHOM.
PaBHOCUNbHOCT, HepaBeHCTB. JIuHeliHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJIHOM NMEPEMEHHOM.

DOyHKIUUHA

[onsarue ¢pynkmuu. OONMACTh ONpENENeHNsI U MHOKECTBO 3HaueHUH (yHKImH. CrocoOs
3a1aHus QYHKIIHA.

I'papux ¢yskuuu. Yrenune cBoiictB (ynkmmm mno e€ rpaduky. Ilpumepsr rpadukon
(GYHKLUH, OTPaXKAIOLIUX pealibHbIEe IPOLIECCHI.

@OyHKIMH, ONHUCHIBAIOIIME NPAMYI0 U OOpaTHYIO IPONOPLUUOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxu. yukimn y = X2, y = x3, y =\x, y=[x|. [paduteckoe pelreHie ypaBHEH il 1 CHCTEM
YpaBHEHUM.

9 KJIACC
Yucia u BbIYUCICHUSA

ParnonanbHble 4nciia, HPpalMOHAIbHBIE YUCIIA, KOHEUHbIE U OECKOHEUHBIE IeCATUUHbIC
npodu. MHOXKECTBO JI€HCTBUTENBHBIX YHUCEN, JCHCTBUTENbHBIE YHCIIa KaKk OECKOHEYHBIE
JecaTu4Hble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHUE  MEXIY  MHOXXECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW IPSIMOM.

CpaBHeHHe JEHCTBUTENBHBIX YHCeN, apupMeTHYecKHe ACUCTBUS C JIeHCTBUTENbHBIMU
YHUCJIaMHU.

PazMepbl 0OBEKTOB OKpY’KAIOLIET0 MHpPA, JUIMTEIBHOCTh MPOLECCOB B OKpY’KarOIIEM
MHUDE.

[TpubnuxEéHHOe 3HAaYEHHE BEJIWYMHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjIeHHe 4Yucell.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHus 1 HEpaBeHCTBA

JIuneliHoe ypaBHeHHe. PenieHue ypaBHEHHMI, CBOIAIIMXCS K JIMHEWHBIM. KBaapatHoe
ypaBHeHUe. Penienue ypaBHEHNM, CBOAAIINXCSA K KBaPATHBIM.

bukBanpaTtHoe ypaBHeHue. IIpuMepbl pelieHus YpaBHEHHM TpETbe M 4YETBEPTOMN
CTEINEHEN Pa3I0KeHUEM Ha MHOKUTEIIH.

Pemenne  npoOHO-paliMOHANBHBIX  ypaBHEHHIA. Pemennie  TEKCTOBBIX 3a11aq
areOpanyeckuM METOOM.

VYpaBHeHHe ¢ AByMsI MepeMEHHBIMU U ero rpaduk. PemeHue cucreM ABYX JHMHEWHBIX
YpaBHEHUN C JByMs IIEpEMEHHbIMU. PellleHHe cHUCTeM [BYX YpaBHEHHMH, OJHO M3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpPOW cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl ypaBHEHUH ¢
JBYMSI IIEPEMEHHBIMU.

Pemenne TekcToOBBIX 3ajau anreOpanyeckuM crnocoOoM. UunciaoBble HEpaBEHCTBA U UX
CBOICTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM MEpEMEHHOW. PemeHue cuctem JIMHEWHBIX
HEpaBEHCTB C O/1HOM mepemeHHOU. KBanpaTHble HepaBeHCTBa. ['paduueckas MHTEpHpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA
KBagparnunas ¢ynknus, e€ rpaduk u cBoictBa. [lapabona, KOOpAMHATHI BEPUIUHBI
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napaboIIbl, 0Cb CHMMETPHH MapadoIIbl.
I'paduky QyHKImii: y = £x, y = Ax + b, y = £/x, y = x°, y =\x, y = |x| ¥ ux cBO¥HcTBa.

YucioBble 10CJI€10BATEIBHOCTH H POIPECCHH
[TonsTHE YMCIOBOM MOCIENOBATEIIBHOCTH. 3alaHUE MTOCIIEJ0BATEIbHOCTH PEKYPPEHTHOM
dbopmyIoit u GopmyIoi n-ro 4ieHa.
Apudmernueckas U reoMmerpuueckas nporpeccud. DopMmynbl  n-ro  4jeHa
apru(METHUECKON U TeOMETPUYECKON MPOTrPecCHii, CyMMBI MIEPBBIX N YJICHOB.
N300pakeHne 4ieHOB apu(METHYECKOW M IeOMETPUYECKOM Iporpeccuil TOUKaMu Ha
KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBIN POCT. CII0KHBIE POLIEHTHI.
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IHNPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3ynbTaThl OCBOGHUS MPOrpaMMbl YUeOHOTO Kypca K KOHIly 0Oy4eHus B
7 kjaacce:

Yuciia v BBIYUCTCHHUS

BeImonHATh, coderas YCTHBIE M MHUCHMEHHBIC NMPUEMBI, apu(METHICCKUE IEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxomuTh 3Ha4eHHsI YMCIOBBIX BBIPAKEHUN, MPHUMEHSATH Pa3HOOOpa3HBIC CIIOCOOBI H
npuéMbl BBIUMCIICHHUS 3HAUYEHUU JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.

[lepexonuth OT 0AHOI (GOPMBI 3aMKCU YHUCET K APYroi (IpeodpazoBhIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIOPSI0YMBATH PAlIMOHAIBHEIE yncia. OKPYyTIsITh YUCIA.

BhbINOMHATE NPUKKUIKY U OLIEHKY pe3yJibTaTa BHIYMCICHUH, OIIEHKY 3HAUEHUN YMCIOBBIX
BBIPQXCHHI. BBITIOMHATE AEHCTBUS CO CTEIECHSIMH C HATYPaTbHBIMU MTOKA3aTEIISIMH.

[TpuMeHsTh PU3HAKH JEIUMOCTH, Pa3I0KEHIEe Ha MHOKUTEIH HATypaJIbHBIX YHCEIL.

Pemarp mpakTUKO-OPUCHTHPOBAHHBIC 3a/1ayl, CBS3aHHBIC C OTHOIICHUEM BEJIIMYUH,
MPOMOPIIMOHAILHOCTHIO BEIMUWH, IPOIIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTATHI PEIICHUS 3a1a4
¢ Y4ETOM OrpaHUUYEHUI, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAaEMbIX OOBEKTOB.

Anredpanyeckue BbIpaKeHUs

Hcnonp3oBarh anreOpanyeckyrd TEPMHUHOJIOTMIO M CHUMBOJIMKY, HIPUMEHATH €€ B
npoliecce OCBOCHUs y4eOHOro MaTepHara.

HaxoauTh 3HaueHuss OyKBEHHBIX BBIPAXKEHUI IIPU 33JJaHHBIX 3HAUEHUSIX IIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus LEJI0ro BhIPaKEHHsI B MHOT'OUJICH NPUBEIEHUEM MOA00OHBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINONHATE YMHOXKEHME OJHOWIEHA HAa MHOTOYWIEH W MHOIOYIEHAa Ha MHOTIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh pa3ioKEHUE MHOTOYJIECHOB HA MHOXHUTEIN C IOMOIIBIO BBIHECEHMS 3a
CKOOKHM OOLIero MHOYKUTENs, TPYNIUPOBKU CJaraéMblX, IpUMEHEHUs (POpMys COKpaIi€HHOTO
YMHOXEHHUS.

[IpumensTh mpeoOpa3oBaHHs MHOTOUYIEHOB /I pELIEHUS pa3IuyHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTHKU.

Hcnonb30BaTh cBOMCTBA CTEMEHEN C HATYpaJIbHBIMU MOKA3aTEIsIMU JUIsl PpeoOpa3oBaHUs
BBIPAKECHUI.

YpaBHeHus U HEpaBeHCTBA

Pemrate nuHelHbIE ypaBHEHHUS C OJHOM IEPEMEHHOMU, MPUMEHSSA MPaBUIIa IIEpPEXoAa OT
HCXOJIHOTO YpaBHEHHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sBIIA€TCS JIM YHUCIO KOPHEM
YpaBHEHU.

[IpumensTh rpaduueckre METObI IPH PEIICHUN JTMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonOuparh mpuMepsl Map YHCEN, SBISIOLIMXCS PELUICHHEM JMHEHHOro ypaBHEHHS C
JIBYMsI IIEPEMEHHBIMHU.

Ctpoutb B KOOPIMHATHOW TIJIOCKOCTH TIpaduK JUHEWHOTO YpaBHEHHUS C JABYMs
MEePEMEHHBIMH, MOJIb3YACh IPapUKOM, TPUBOIUTH IPUMEPDI PELICHHS YPABHEHHUS.

Pemrate cucrembl IBYX JIMHEHWHBIX YpPaBHEHUH C JABYMS IIEPEMEHHBIMHM, B TOM YHUCIE
rpaduyecku.

CocTaBnaTh M pemarh JUHEHHOE YPaBHEHHME WJIM CUCTEMY JMHEMHBIX YpaBHEHUH I10
YCIIOBHIO 3a/1a4d, WHTEPHPETHPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3aJadd I1OJYyYEHHBIN
pe3ynbTar.

DOyHKIUHA
N300paxkaTh Ha KOOPAMHATHOH TMPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
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KOOpJMHATaM, Jy4H, OTpPE3KH, WHTEPBAJIbI, 3aliChIBATh YHCIOBBIE MPOMEKYTKH Ha
anreOpanvdeckoM sI3bIKE.

OtmedaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJIWHATaM, CTPOWTH
rpaduku TuHeUHbIX QyHKIUHA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIUH W3BECTHBIC 3aBUCUMOCTH MEXKAY BEIHMUYMHAMHU:
CKOpPOCTB, BpEMsl, PAacCTOSHUE, II€HA, KOJMNYECTBO, CTOMMOCTH, MPOU3BOIUTEIHLHOCTh, BPEMS,
00BEM paboTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumarp rpaduveckuii crmoco0 MpeaCcTaBICHUS U aHalM3a WHQOpPMAIINH, U3BJICKATh H
UHTEPIPETHPOBATH HHPOPMAIUIO 13 TPa(QUKOB PEATBHBIX MPOIIECCOB U 3aBUCHMOCTEH.

IIpeameTHbIe pe3yabTaThl OCBOSHHUS MPOrPaMMbl YUeOHOI0 Kypca K KOHILy OOy4YeHHUs B
8 kiacce:

Yucjia 1 BIYUCIEHHUS

Hcnonp30BaTh HavajdbHBIC MPEACTABICHUS O MHOMECTBE JACHCTBUTEIBHBIX YHCEN JUIS
CpaBHeHI/Iﬂ, OprTJIeHI/Iﬂ n BI)ILII/ICJ'IGHI/If/'I, I/I306pa)KaTI) HeﬁCTBHTeHBHBIG qucja TOYKaMH Ha
KOOPJMHATHOM HPSMOK.

HpI/IMeHHTB IIOHATHUC apI/I(bMeTI/I‘-IGCKOFO KBaIIpaTHOFO KOprI, HaxXOIuThb KBaI[paTHI)IC
KOPHH, HCIIOJIb3YS ITPH HEOOXOAUMOCTH KAIBKYJISTOP, BHIIOIHITH TPEOOPa30BaHUs BBIPAKCHHIA,
CoAEpKaIMX KBaJIPAaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30Barh 3amucH OOJIBIIMX M MaJIbIX YHCEN C IOMOIIBIO JACCATHYHBIX APOOCH H
crernener yucia 10.

Anredpanyeckue BbIpaKeHUs

[IpuMeHsITh TOHSATHE CTENEeHH C LEeJbIM IOKa3aTejeM, BBIMOJIHATh MPeoOpa3oBaHUS
BBIPAKEHUM, COACPKALUX CTETICHH C IIEJIBIM TTOKA3aTeIIEM.

BBIMONMHATE TOXAECTBEHHBIE MPEOOPa30BaHMs PAIlMOHATIBHBIX BBIPAKEHUNH Ha OCHOBE
MpaBWJI ICUCTBUYN HAJ MHOTOYJIEHAMH U alreOpandecKuMu IpOo0sSMH.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTENH.

[IpumensTh npeoOpa3oBaHMsl BEIpAXEHUN  JUIsl  pelIeHHs]  pa3iMyHbIX 3aJad U3
MaTE€MaTUKH, CMEXHBIX IPEIMETOB, U3 PEaIbHOMN MPAKTUKHU.

YpaBHeHus U HEpaBeHCTBA

Pewrate yinHelHbIE, KBaAPAaTHBIE YPABHEHUS U PALlMOHAIIBHBIE YPABHEHUS, CBOJALIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMs IEPEMEHHBIMH.

[IpoBoaNTH IPOCTENIIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHM, B TOM YHUCIIE C
IPUMEHEHHEM TIpapUuecKux IMpeacTaBieHuil (ycTaHaBIMBaTh, HMEET JIM YpaBHEHUE WIH
cucTeMa YpaBHEHUI pelieHus, eclii UMEET, TO CKOJIbKO, M IIpoyee).

Ilepexogutb OT ciaoBecHOH ()OPMYIMPOBKH 33laud K €€ anreOpandeckol Mojaenu ¢
[IOMOIBIO0  COCTaBIIEHUsS YpPAaBHEHWS WM CHUCTEMBl ypaBHEHUH, WHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aaa4yn HOHy‘—IeHHHﬁ pE3yiabTart.

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JI1 CPABHEHUS, OLICHKHU, PEIIATh JINHEWHbIE
HEpPaBEHCTBA C OJHOW TMEPEMEHHONM M WX CHUCTEMBI, JaBaTh TpadUUECKYI0 HJUTFOCTPAINIO
MHO>€ECTBA PELICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUHA
[loHuMaTh W UCHONB30BaTh (YHKIMOHAIbHBIE TOHATHA M S3BIK  (TEPMMHBI,
CHMBOJIMYECKHE O0O3HAYCHUS), OMPENEATh 3HaUYeHHE (PYHKIMA MO 3HAYCHHIO apryMEHTa,
OTIpeNieNATh CBOWCTBA (PYHKUUH 110 €€ TpaduKy.
Ctpouts TpaduKu dIeMeHTapHbIX QYHKIMHA Buga: y = £/x , y = x* ,y = x°, y = \x,
y=|x|,0IIUCHIBATE CBONCTBA YMCIOBOH (DYHKIIMH O €& TpaduKy.

[IpenmeTHbIe pe3ynbTaThl OCBOGHUS MPOrpaMMbl YUeOHOTO Kypca K KOHITy OOy4YeHHUs B

32



9 kaacce:

Yucyaa 1 BBIYHCIEHUS

CpaBHHBATh U YIOPSAA0YNBATH PAIMOHATIBHBIC U UPPALIMOHAIILHBIC YHCIIA.

BeimonHaTe apudMeTniyeckie ASHCTBYS ¢ palliOHATLHBIMY YHCIIAMHU, COUETasi YCTHBIC H
MMCbMEHHBIC TPUEMBI, BHITTOTHATH BEIYUCICHUS C UPPAITIOHAILHBIMU YUCIIAMH.

Haxoautb 3HaueHus CTeneHei ¢ HeabIMU MOKa3aTeNIIMU U KOPHEH, BBIYUCIISTh 3HAUCHUS
YHUCJIOBBIX BBIPAKCHUM.

OKpyrisaTh ACHCTBUTEIbHBIC YHCIIA, BBIMOJIHATH MPUKUIKY pe3yJabTaTa BBIUMUCICHUH,
OIICHKY YHCIIOBBIX BBIPQKCHHI.

YpaBHeHus U HEpaBeHCTBa

Pemarp smMHEHHBIE W KBaJIpaTHBIC YPAaBHEHWS, YPABHECHMs, CBOISAINMECS K HHM,
npocTelime APoOHO-PAMOHAIBHBIE YPaBHEHHUS.

Pemarp cucreMsl IByX JMHEHHBIX YPABHEHHMH C JBYMs IEPEMEHHBIMH U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJTHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

Pemate TekcTOBBIE 3ajjaud aureOpandeckuM CHOCOOOM C IOMOIIBIO COCTaBJICHHUS
YPAaBHEHUS WU CUCTEMBI IBYX YPAaBHEHHM C JBYMS IIEPEMEHHBIMHU.

IIpoBoauTh MpOCTEUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUI, B TOM UHUCIIE C
NpUMEHeHHEeM TpadUYecKuX TpeACTaBICHUH (yCTaHABIMBAaTh, WMEET M YypaBHEHUE WIH
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIBKO, U IIpoyee).

Pemrate nuHeiiHBIE HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, H300pakaTh pELICHUE
HEPAaBEHCTB HA YHUCJIOBOM IIPSIMOM, 3allMCBHIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIOYAKOLIUE
KBaJ[paTHOE HEPaBEHCTBO, M300pakaTh pEIIEHHE CHUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOM,
3alIUCHIBATh PELICHHE C ITIOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELIEHUH PA3IMYHBIX 3a7ady.

DOyHKIUH

Pacnio3HaBath (yHKIMH U3Y4YEHHBIX  BUAOB. [loka3piBaTh CXEMaTH4YECKU
pacnosokeHne Ha KOOPAWHATHON TIOCKOCTH rpadukoB GpyHKIMH BUma: y = £x, y = £x + b, y=
flx ,y=ax2+bx +c, y=x3,y=1x,y=|x| B 3aBucumMocty 0T 3HaueHHI KOIYPHIHCHTOB,
OTHCBIBATh CBOMCTBA (DYHKITHA.

Crpouth U n300paxarbh CXeMaTHUeCKU rpaUKu KBAaIpaTUYHBIX (YHKIUI, OMUCHIBATH
CBOMWCTBA KBaIpaTUYHBIX (DYHKIMHA MO UX IpaduKam.

Pacno3naBath kBajpaTHuHyr0 QYHKOUIO 10  (GopMmylie, TPUBOIAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucnoBbie N0C/IEI0BATEIbHOCTH U MPOTPECCHH

Pacnio3naBath apu(pMeTHUECKYI0 U T€OMETPUUECKYIO IPOTPECCUH P pa3HBIX criocodax
3a/laHusl.

BbINONMHATE BBIYMCIEHUS C MCHOJB30BaHHEM (OpMyN n-ro 4wieHa apupMeTHdecKod H
TEOMETPUUYECKOHN MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTs 4ieHbl MOCIe10BAaTEIbHOCTH TOUKaMH Ha KOOPAMHATHOMN TJIOCKOCTH.

Pemarp 3anaum, cBA3aHHBIE C YUCIOBBIMU MOCIEA0BATEIBHOCTSMHU, B TOM UHUCIIE 33a4H
U3 peasibHOM KU3HHU (C UCIIOJIb30BAaHUEM KaJIbKYIISITOPA, HU(POBBIX TEXHOJIOTHUH).

33



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne n/n| HanmenoBanue pasnesos | Konnuectso| IIporpammHoe coaep:kaHue OcHOBHEIEC BU/IBI 1eSITEJILHOCTH 00y4aI0IHXCH 0P
W TeM Y4eOHOro nMpeaAMeTal  4acoB
1. |Uwucna v BEIYHCIICHUS. 25 [MonsiTre paunonanbHOro yncna. | CHeTeMaTH3NPOBATH M 000ramaTh 3HAHMS 00 OOBIKHOBEHHBIX M JAECATUYHBIX https://m.edsoo.
PanmronanbHbIe unca. ApudMeTHuecKue IeHCTBUSA C JIpOOsIX. ru/7f415b90
pannoHaIBHBIMH YHCIIAMU. CpaBHUBaTh H YHOPSA104MBATh APO0HU, TPEOOPa30OBBIBAs IPU HEOOXOIUMOCTH
CpaBHeHue, yIOpsIOYNBaHIE JECATHYHbIE IPOOH B OOBIKHOBEHHBIE, OOBIKHOBCHHBIE B IECSITHYHBIE, B YJACTHOCTH
pannoHanbHbIX grcel. CTeneHs ¢ | B 06CKOHETHYIOIECSTHIHYIO IpOOB.
HaTypaJbHBIM IIOKa3aTeJIeM. IIpuMeHsiTH pa3HOOOpPa3HbIE CIIOCOOLI M MPUEMBIBLIYMCICHHS 3HAYEHMI
Pemenne 0CHOBHBIX 337124 Ha APOOHBIX BBIPAMKEHHI, COJCPIKAINX OOBIKHOBEHHBIE U AECATUYHBIC JPOOH:
JpoOH, IPOLICHTHI U3 PEANILHON | 3aMEHATh IPH HEOOXOAUMOCTH JIECATUUHYIO IPOOb
npakTHKH. [Ipu3HaKy JenMMOoCTH, | OOBIKHOBEHHOW M OOBIKHOBEHHYIO JICCATHYHOM, IIPUBOIUTHBBIpAKEHHE K popMe,
Pa3I0XKeHUs] Ha MHOXKUTENN HanOounee ynoOHO# 1711 BBIYHUCIICHHUH, TPe00pa3oBhIBaTh IPOOHBIE BEIPAXKCHUS Ha
HaTypaJIbHbIX YUcel. PeanbHble | yMHOXKEHHE U JIeNICHUE NECATHYHBIX Ipo0ei K ASHCTBUAM C LIEIBIMU YUCIaMHU.
3aBucuMocTH. [Ipsimas u IIpuBoANTSH YK CI0BBIe H OyKBEHHBbIE IPUMePbI CTEIICHUC HaTypaJIbHBIM
oOpaTHasi IPONOPLUUOHAIBHOCTH. | IOKa3aTeJeM, OOBICHSS 3HAUCHHsI OCHOBAHHS CTEIICHH U TT0Ka3aTelisl CTEIICHH,
HAaXO/UTh 3Ha4YeHHUs cTerneHeil Bua a" (2 — Ir60e palMoHaIbHOE YHCIIo, N —
HaTypajbHOE YHCIIO).
IMonumate cMbICH 3armicy OOJBIINX YHCEJI C TOMOIIBIO AECATUYHBIX IpO0ei 1
creneneit yncna 10, IPUMEHATH UX B PEaIbHBIX CUTYaIUsX.
IIpuMeHsITH IPU3HAKY AETUMOCTH, Pa3JIOKECHHUS HA MHOXKUTEIHN HaTypallbHbIX
YHCeJI.
Pemath 3aga4m Ha 9acTH, IPOLEHTHI, TPONOPIMHU, HA HAXOXKACHUE IPOOH
(TporieHTa) OT BEJTMYMHBI ¥ BETMUUHBI 10 €€ poou (TIPOIeHTY), ApodH
(TIpo1ieHTa),KOTOPBIN COCTABIAET O/IHA BEJIMUMHA OT APYTOH.
IIpuBoaANTSH, pa3dupaTh, OLEHUBATH PA3IUIHbIC PEIICHNS,3aICH PEIICHUH
TEKCTOBBIX 3a/1a4.
Pacno3naBaTh M 00BSCHATH, ONUPASCH HA ONPEJEIICHHUS, TIPSIMO
MPOTIOPIMOHANIBHBIE U 00PAaTHO NPOIIOPUNOHAIILHBIE 3aBUCHMOCTH MEXKTy
BEJINYMHAMU; IPUBOAUTH MPUMePHI 3THX 3aBUCUMOCTEH U3 pealbHOrO MUpa, U3
JIPYTHX Y4eOHBIX IPEIIMETOB.
PemaTp mpakTHKO-OpHEHTHPOBAHHBIE 33,1241 HA J{pOOU,IPOLIEHTHI, PSMYIO U
00paTHYIO0 NPONOPIHOHAILHOCTH, ITPOTIOPIMU
2. | Anrebpanueckue 27 BykBeHHBIE BBIpaKEHHSI. Osiagers anredpandeckoil TEPMUHOIOTHEN ¥ CUMBOJIMKOM, IPUMEHATH €€ B https://m.edso0.r
BBIPAXKCHUSL. [Mepemennsie. JJonycTumbie npolecce OCBOeHUs1 yueOHoro marepuaia. Haxoaurs 3Ha4eHUsI OYKBEHHBIX u/7f415b90

3HAYCHUA IICPEMECHHBIX.

BBIpa)KeHI/Iﬁ IpU 3aJaHHBIX 3HAYCHUAX 6yKB, BBITIOJIHATH BBIYUCIICHUS I10
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®opmynsl. [IpeobpazoBanue
OYKBEHHBIX BBIPAKCHU,
PACKpBITHE CKOOOK U MPHUBEIICHHUE
mog00HBIX cilaraeMbiX. CBoIcTBa
CTETICHH C HATYPaJbHBIM
MOKa3aTesICM.

Mmuorounensl. ClioKeHHE,
BEIYNTAHUE, YMHO)KEHUE
MHOTO4JIEHOB. DOpMYyJIbI
COKpPAILEHHOTO YMHOKEHUS.
PaznosxeHre MHOTOUJICHOB Ha
MHOKHUTEJIH.

(hopmynam.

BbINOJIHATD MPeoOpa30BaHus LEIO0r0 BRIPAKCHUSIB MHOTOUWICH MPUBEICHHEM
MOOOHBIX CITaraeMBbIX, PACKPBITHEM CKOOOK.

BBINOJIHATH YMHOXCHHE OTHOWICHA HA MHOTOWICH X MHOTOWICHA HA MHOTOYWICH,
NpUMEeHATH GOPMyIIBI KBagpaTa CyMMBI H KBajpaTa pasHocT. OcymecTBIsTh
Pa3I0KEHNEe MHOTOWICHOB Ha MHOKUTEIIH ITyTEM BBIHECCHHMS 3a CKOOKH 001IIIero
MHOYKUTEIISI, TPUMEHEHUS POPMYITBI Pa3HOCTH KBaAPATOB, HOPMYJI COKPALIEHHOTO
YMHOKEHHSL.

IpumeHsATH peoOpa3oBaHNe MHOTOYWICHOB /IS PEIICHHS Pa3InIHbIX 32034 U3
MaTeMaTUKHU, CMEKHBIX IIPEMETOB, U3 PEAIbHOM NPAKTUKH.

3HAKOMHUTBLCSI ¢ MCTOPHENi Pa3BUTHSI MATCMATHKH.

YpaBHeHus u 20 VYpaBHeHue, npaBuia Pemarp nuHelHOE ypaBHEHHUE C OJHOU MEPEMEHHOMN, PUMeHSIsI TPaBUJIa https://m.edso0.r
HEpaBEHCTBA. mpeoOpa3oBaHus ypaBHEHMUS, nepexo/a OT UCXOJHOTO YPaBHEHHsI K PaBHOCHIBHOMY eMy Gostee mpoctoro Buaa. | u/7f415b90
PaBHOCWIILHOCTb YpaBHEHUI. IIpoBepsATH,BISETCS I KOHKPETHOE YNCIIO KOPHEM YPaBHEHHUSL.
JIuneitHoe ypaBHEHUE C OAHOM Ioaoupars npuMepsI Nap YUCEN, SABISIOLIUXCS PELICHUEMIMHEHHOTO YpaBHEHHUS
MIEPEMEHHOM, peIeHNe IMHEHHBIX| C IBYMSI TEpPEMEHHBIMH.
ypaBHeHHH. Penrenne 3amau ¢ CTpouMTh B KOOPAWHATHOHM IUIOCKOCTH TpadK JMHEHHOTO YpaBHEHHS C ABYMS
MIOMOIIBIO ypaBHEHMH. JInHEHOE | IepeMEeHHBIMU; MOJIb3YSICh TPa(UKOM, IPHBOIMTH MPUMEPBI PEIICHNS yPaBHEHHUS.
YpaBHEHHE C IBYMSI HaxoauThb pemenne cHCTEMBI JBYX JIMHEIHBIX YpaBHEHHUIC IBYMS IIEPEMCHHBIMH.
TIepeMEHHbBIMH | €T0 Tpaduk. CocTaBJaaTh H pelIaTh YpaBHEHUE WM CUCTEMY YPaBHEHHUH 0 yCIOBHIO 3a/1a4H,
Cucrema JByX JIMHEHHBIX MHTEPIPETHPOBATHB COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIH pe3yJibTar.
YPaBHEHUH C IByMs
NIepeMEHHBIMU.
Koopaunats! u rpaduk. 24 Koopaunata Touku Ha npsimoit. | M300pakaTh Ha KOOPANHATHON MPAMO# TOUKH, COOTBETCTBYIOIIHE 3a1aHHBIM https://m.edso0.r

DyHKIUU.

Yucnosble MPOMEKYTKHU.
PaccrostHue mexny ABymst
TOYKaMU KOOPAUHATHOW IIPSIMOH.
[IpssmoyrosbHas cucrema
KOOPJMHAT Ha TUIOCKOCTH.
[Tpumeps! rpadmKoB, 3aJaHHBIX
¢dopmynamu. Urenue rpagukoB
peabHBIX 3aBUCHMOCTEH.
[onsarue pynkmmm. I'paduk
¢ynaxuu. CroiicTBa QyHKINH.
Jluneitnas ynknwms. [Toctpoenne
rpaduka THHEHHOH (QyHKINN.
I'padux pyHKIIH

y=|x|

KOOpAWHATaM, JIy4IH, OTPe3KH, MHTE€PBAJIbI; 3aMICHIBATh UX Ha aNreOpandeckoM
SI3BIKE.

OTMe4yaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH IO 33aHHBIM KOOPHHATAM;
CTPOUTD rpaMKH HECJIIOKHBIX 3aBUCUMOCTEH, 3a/laHHBIX (DOPMYJIAaMH, B TOM UHCIIE
C TIOMOTIBIO ITU(PPOBBIX JIAOOPATOPHIA.

IIpuMeHsiTH, M3y4aTh NPEeNMYIIECTBA, HHTEPNPETHPOBATH rPapUICCKHUil
CHoco0 MpecTaBlIeHNN aHaJIN3a Pa3HO00pa3HO KU3HEHHOH nH(opManuy.
OcBauBatsp nossTHE QYHKIUH, OBJIaIeBaTh QYHKIIMOHAIEHONH TEPMUHOJIOTHEH.
Pacno3naBaTh quHeliny0 pyaknuoo Y =KX + b, omuchiBaTh €€ cBolicTBa B
3aBUCHMOCTH OT 3HaYCHUIHKOdQPurmenTos K u b.

Crpouts rpadguku nuHeHON GyHKINH, QyHKIHHK Y = | x | AcnoJb30BaTh
uugpoBbie pecypehl I MOCTPOCHUS TpadUKOB GYHKINN U U3YISHUS HX
CBOWCTB.

IIpuBOIUTE IPpUMEPHI TUHENHBIX 3aBUCUMOCTEN B PEANIbHBIX IIpOLiEccax U

SIBJICHUSX.

u/7f415b90
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[oBTOpEHue U 6 IToBTOpEHE OCHOBHBIX MOHATHII | BLIGUPATH, NPUMEHSITH OLIEHUBATH CNIOCOObI CPABHCHUSUKCE, BRIYUCICHHH, https://m.edso0.r
06o0meHue. U METOZOB Kypca 7 Kiiacca, npeoOpa3oBaHKUi BBIPAKEHHUH, PEIICHUS] YPaBHEHUI. u/7f415b90
060061IeHNe 3HAHMIL. Ocy1ecTBIATH CAMOKOHTPOJIb BBIIOIHIEMBIX ACHCTBHI U CAMOIIPOBEPKY
pe3yibTaTa BEIYHACICHUH, TpeoOpa3oBaHuii, TOCTPOCHHH.
Pematsb 3a7a4u U3 peaqbHON KHU3HH, NPUMEHATh MaTeMaTH4YecKHe 3HAHUS UL
pelLIeHHS 33/1a9 U3 JPYTUX IPEIMETOB.
Pemath TeKcTOBbIE 32124, CPABHUBATD, BHIOUPATH CHOCOOLI PELICHUSL
3a7a4n.
OBILEE KOJIMYECTBO 102
YACOB I1IO
I[MPOTPAMME
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8 KJIACC

Ne n/n| HanmenoBanue pasneiios | Konuuectso| IIporpammHoe cogep:kaHue OcHOBHEIEC BU/IBI 1eSITEILHOCTH 00y4aI0LIHXCH 0P
W TeM Y4eOHOro nMpeaAMeTal  4acoB
1. |UYwucna v BEIYHCIICHUS. 15 KeanpatHblit kopeHb u3 yncna. | @opMyJupoBaTh onpeaesieHle KBaIpaTHOTO KOPHS U3 YKcia, apudmernueckoro | https://m.edsoo.r
KBanparHsle KOpHHU. [NonsiTre 06 MppaOHATEHOM KBaJpaTHOI'O KOPHS. u/7f417af8
yucie. JlecaTuuHbIe IIpuMeHATH omnepanuio U3BJICUCHHU KBaJPaTHOIO KOPHS U3 YHCIA, HCHOJIL3YS IIPU
NPUOIMKESHUS HPPALMOHATIBHBIX | HEOOX0IMMOCTH KaJbKYJIATOP.OueHuBaTh KBaApaTHble KOPHH LETIBIMH YHCIIaMU
4HCce. U IECATUYHBIMH JIPOOSMHU.
JleicTBUTENbHBIE YUCTIA. CpaBHMBaTh M YHNOPSIA0YMBATH pAalMOHAIBHBIE U HMPpAlOHAIBHBIE 4YHCIA,
CpaBHeHUE NEHCTBUTENBHBIX 3allMCAHHBIE C IOMOIIBIO KBaIPATHBIX KOPHEN.
apcen. YpaBHenue Bua x° = a. | Mceae1oBaTh ypaBHEHHE X° = &, HAXOAHTH TOUHBIC ¥ IIPHOTHKEHHBIE KOPHH TIPH &
CpoiicTBa apupMETHIECKIX > 0.
KBaJPaTHBIX KOPHEIL. HccnenoBarh cBOMCTBA KBaIPaTHBIX KOPHEH, IPOBOS YUCIOBBIE SKCIIEPUMEHTEI
IIpeobpazoBaHme YUCIOBBIX C MCIIOJIb30BAHUEM KaJbKyIATOpa(KOMITLIOTEPA).
BBIPAYKEHUH, COAEPKALLUX Jloka3pIBaTh CBOCTBA apu(h)METHUSCKUX KBAJPATHBIX KOPHEW; IPUMEHSITh X
KBaJpaTHbIC KOPHHU. JUId ipeoOpa30BaHus BEIpaKeHUH. BLINOJHATH Npeodpa3oBaHus BEIPAKESHUH,
COJIepXKAIMXKBaApaTHbIC KOPHU. BrIpaskaTh epeMeHHbIe
U3 FEOMETPUICCKUX U PU3UUCCKUX POPMYIL.
BoruucasiTh 3HaUeHUS BRIPOKEHHUH, COIep KalIiX KBaApaTHbIE KOPHH, UCIIOJIB3YS
MPY HEOOXOANMOCTH KaJIbKYJIATOP.
Hcnoub30BaTh B X0€ PELICHUS 3a/1a4 AIEMEHTAPHbIE IPEICTABICHUS], CBA3aHHbBIE
¢ IPUOIKEHHBIMY 3HAYEHUSIMUBEITMIHH.
3HAKOMHUTBCH € HCTOPHEH pa3BUTH MAaTEMAaTHKH.

2. |Yucna u BEIYMCIICHUSL. 7 CreneHs ¢ nensiM nokasarteneM. | @opmMyaInpoBaTh ONpeae/IeHHe CTEIIEHH C IENIbIM OKa3aTeNIeM. https://m.edso0.11
CreneHs ¢ neiabM CrannapTHas 3alKCh YUCIIA. IIpencTaBasiTh 3anuch OOJIBIINX W MAJIBIX YHUCEI B CTAHAAPTHOM BHJIE. u/7f417af8
TIOKa3aTeseM. Pa3meps! 06beKTOB CpaBHUBATB YKCIIa U BEJIMYHMHBI,3AIMCAHHbIE C UCTIONb30BaHueM crenenu 10.

OKpY’KaroIiero Mupa (0T Hcnoan3oBaTh 3amuch 4YHCENl B CTAaHAAPTHOM BHJE AJIS BBIPAKEHHUS Pa3MEpOB
3JIEMEHTaPHBIX YaCTHIL 00BEKTOB, JUINTEITFHOCTHIIPOLIECCOB B OKPYKAIOIIIEM MHUpE.
710 KOCMUYECKHUX 0OBEKTOB), DopMyTUPOBATH, 3ANIMCHIBATH B CHMBOJIHYECKO opMe 1 MILTIOCTPUPOBATH
JUTUTETBHOCTD MIPOIIECCOB B NMpUMepPaMM CBOICTBA CTETICHUC IIEJIBIM TTOKa3aTeNIeM.
okpyxatoriem mupe. Coiicta | [IpuMeHsITH cBOIcTBA CTENIEHH IS IPe0OPa30BaHMS BEIPAKECHUH, COAEPKAIITIX
CTETEeHU CTETEHHU C LIENbIM MOKa3aTeIeM.
C LETIBIM OKAa3aTeNeM. BoInoHATH AefiCTBHS C YUCIaMU, 3alIUCAHHBIMY B CTAHIAPTHOM BUJIE
(YMHOXEHHE, IeNICHHEe, BO3BEACHHUEB CTCIICHD).
3. | Anrebpanueckue 5 KBagpatHslil TpéxuiieH. PacnosnaBaTh KBaJpaTHBIN TPEXUIEH, YCTAHABINBATHBO3MOXKHOCTb €T0 https://m.edso0.r

BeIpakeHus1. KBagpaTHblil
TPEXUIEH.

Pasnoxxenne KBaJIpaTHOTO
TpéaneHa Ha MHOXXUTCJIN.

Pa3IoKCHUSA Ha MHOKHUTCIIN.
Pacxnazu,man, HAa MHOKHUTEJIN KBa,Z[paTHBIﬁ 'IpéX‘lJ'IGH C HCOTpHUUATCIbHBIM

JUCKPUMUHAHTOM.

u/7f417af8
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AnreOpanyeckne 15 Anrebpanyeckasi 1po0Os. 3anuceiBaTh anredpanyeckue BeipaxeHns. HaxoauTs o0nacTh onpeneneHus https://m.edso0.r
BBIPQKCHUSL. Jlomyctumble 3HaYeHUS PanMOHaIBLHOTO BHIPKEHHSI. u/7f417af8
AnreOpanyeckas 1poOb. MIepEeMEHHBIX, BXOSIINX BbINOJTHATH YKCIOBBIE MTOJCTAHOBKH U BBIYMCJISITH 3HAUCHNE APOOH, B TOM UHCIIE
B anreOpanvdecKue BEIPAKECHUS. | C TOMOIIBIO KaJbKYJIATOPA.
OcHOBHOE CBOHCTBO ®DopMyTUPOBATH OCHOBHOE CBOMCTBO anredpandeckoil ApoOH ¥ MPUMEHSATH €T0
anredpandeckoii qpoou. IUT IpeoOpa3oBaHus Apooeit.
CoxparieHne 1pooei. BoinoaHATH AedicTBUSA ¢ anreOpandeckuMu qpodsmu. [IpuMeHsTs
CnosxeHne, BEIMUTAHNE, peoOpa30BaHMs BRIPKEHUH A PEIIeHHS 3a1a4. BblpaskaTh nepeMeHHbIe U3
YMHOXCHHUE U JCTICHHE hopmyn (PI3MUECKUX,TeOMETPHUYECKIX, OIICHIBAIOIINX OBITOBBIC CHTYAIIH).
anredpandeckux apoodeit.
[IpeoOpa3oBaHue BEIpaKEHUH,
coJiepKalux anredpandyeckre
Japoou.
YpaBHeHus u 15 KBaznparHoe ypaBHEHUe. Pacno3naBaTh KBaipaTHBIC ypaBHEHHUSI. https://m.edso0.r
HepaBeHcTBa. KBasparHele HenonHoe kBagpaTHOE 3anuceiBaTh (GOPMYJIy KOpHEH KBaPaTHOTO YpaBHEHHUS; pemiaTh KBagpaTHbie | U/7f417af8
ypaBHEHHS. ypaBHeHHe. Popmyna KopHeH YpaBHeHHs1 — I0JHbIE 1 HenonHble. [IpoBoANTH MpocTeiilue uccjiei0BaHUS
KBaJIpaTHOTO YpaBHEHHUS. KBaJIpaTHBIX yPaBHEHHH.
Teopema Buera. Peenue PemaTs ypaBHeHus, CBOAAIINECS K KBAIPATHBIM,
YpaBHEHMM, CBOASILIUXCS ¢ TIOMOIIBIO TIpeoOpa3oBaHuil U 3aMeHOH epeMeHHoi. HabsogaTs u
K KBaapatHeIM. [IpocTeiimue aHAIM3UPOBATH CBSI3b MEXIY KOPHAMH KO3 (GPUIHUECHTAMHU KBaIPATHOTO
JIpOOHO-pAIIOHATIBHBIE YpaBHEHHS.
ypaBHeHHs1. PenieHne TekcToBbix | DopMyaupoBaTth TeopemMy Buera, a Takike 00paTHYIO TeOpeMy, IPUMEHSTh STH
3a[a4 C MOMOIIBIO KBaPAaTHBIX | TEOPEMBI JUISL PELIeHHS 3a1ad.
ypaBHEHHH. Pemiath TexcToOBBIE 321a4H aNreOpandecKuM CIIoCOO0M: TIEPEXOIUTh OT
CIIOBECHOH (hOPMYITHUPOBKH YCIOBHS 3aJaUnK alre0pandeckoil Moaenu myTéM
COCTaBJICHUS ypPaBHEHUS;peIIaTh COCTABICHHOE yPaBHEHUE; HHTEPIIPETUPOBATh
pe3yJibTar.
3HAKOMUTHCS ¢ HCTOPHEi Pa3BUTHS alTeOpEI.
YpaBHeHus 1 13 Jluneiinoe ypaBHeHue ¢ 1ByMs | Pacmo3HaBaTh juHElHbIE ypaBHEHHS C IByMSIIEPEMEHHBIMU. https://m.edso0.11

HepaBeHCTBa. CHCTEMBI
YpaBHEHHM.

TIepeMEHHbBIMH, €ro rpaduxk,
IIPUMEPHI PEIICHNs YPaBHEHUN B
LEJIBIX YUCIIaX.

Pemenue cucteM AByX ITMHEHHBIX
YPaBHEHUH ¢ ABYMs
nepeMeHHbIMU. [Ipumepst
peIIeHHs CHCTEM HETMHEHHBIX
YPaBHEHUH ¢ ABYMs
MIepPEMEHHBIMH.

I'padmueckas mHTEpIIpETAIHS
YPaBHEHHUS C IByMsI

Ctpouts rpad ke JIMHEHHBIX YpaBHEHUI, B TOM YHCIIC

HCIOJIb3Ysl HHQPOBbIE PECYPChI.

Pa3znnuarte napannenbHble U IEPECEKAIOIIHNECS MIPSIMBIE 110 UX YPaBHEHUSIM.
Pemarts cuctems! IBYX TMHEHHBIX ypaBHEHUH C ABYMsI IEPEMEHHBIMU
MOJCTAHOBKOM M CJIOKEHUEM.

PewmaTs npocTeiime CUCTEMBI, B KOTOPBIX OJTHOU3 YPABHEHUM HE SIBIISETCS
JINHEWHBIM.

IIpuBoanTs rpaguyecKy0 HHTEPNPETANMIO PEIICHUIYPABHEHHUS C IBYMS
MIEpEMEHHBIMH ¥ CUCTEM YPaBHEHHUIC ABYMS EPEMEHHBIMU.

Pemiath TekcTOBBIE 321a4HU aNreOpamdecKuM CIOCOOOM.

u/7f417af8
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MEPEMEHHBIMU U CUCTEM
JIMHEIHBIX YPABHEHUM C IBYMs
MIEPEMEHHBIMH.

Pemienne TekcTOBBIX3a4a4 C
IIOMOIIBIO CUCTEM YPABHEHUH.

YpaBHeHUA U 12 UucnoBele HEPABEHCTBA U UX ®opMyIHPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB, HIUIIOCTPHPOBATh UX HA https://m.edso0.r
HEepaBEHCTBA. cBoiicTBa. HepaBeHCTBO ¢ OJJHO# | KOOPMHATHOM MPSIMOH, JOKA3bIBATH AIreOpanvIecKu. u/7f417af8
Hepasencraa. NIEPEMEHHOM. IIpumeHsTH CBOIiCTBA HEPABEHCTB B XOJI€ pelleHUs 3a1au. PemaTey nuHeiiHbIe
JInHeliHbIe HEpaBEHCTBA C OMHOW | HEPABEHCTBA C OJHOMN IIepeMEeHHOH, H300pakaTh pelIeHNe HepaBeHCTBA Ha
NIEPEMEHHOMN U UX pELICHUE. YHUCJIOBOU MPSIMOM.
CucreMbl TMHEHHBIX HEpaBeHCTB | PemaTs cucTeMbl IMHEHHBIX HEPABEHCTB, H300paXkaTh PEIICHUE CHCTEMBI
C OJIHOM NEPEMEHHOM U UX HEPABEHCTB Ha YUCJIOBOH MPSAMOA.
petenue. M300pakeHne perieHust
JIMHEITHOT'O HEPABEHCTBA U UX
CHCTEM HA YUCJIOBOM NPSMOM.
Oynkiun. OCHOBHBIE 5 [Monsitue pynkunu. O6nacth Hcnonb3oBaTh GYHKIMOHAIBHYIO TEPMHHOJOTHIO HCMMBOJIHKY. https://m.edso0.r
TIOHSATHSL. OTIpENICIICHUS] © MHOXKECTBO BoruncasTs 3HaYeHUs QYHKINHA, 3a0aHHBIX (OopMYIaMH (TIPH HEOOXOAUMOCTH u/7f417af8
3HaUeHHUH QyHKINH. HCTIONIb30BaTh KAIBKYJISTOP); COCTABJIATH Ta0JIMIbI 3HAUeHUH QYHKINN.
CriocoOb1 3amanus (HyHKIHH. Ctpouts no Toukam rpapuku Qyskmii. OnucpIBaTh cBOMCTBAa QYHKIIMH Ha
I'paduk dpynkmmn. CpoiicTBa OcHOBE €€ rpaIecKOro MpeICTABICHHS.
(GyHKIMH, UX 0TOOpakeHHe Hcnonp30BaTh QYHKIIMOHAIbHYIO TEPMHUHOJIOTHIO H CHMBOJIMKY.
Ha rpaduke. HcceaenoBarh npuMepsl rpadMKoB, OTPAXKAIOIINX PEaTbHBIE TIPOLECCH U SIBICHHUS.
IIpuBoANTE NPUMEPHI NIPOLIECCOB U ABJICHUN C 3alaHHBIMU CBOWCTBAMU.
Hcnonb30BaTh KOMIBIOTEPHBIE TPOrPAMMBI J1JIsl IOCTPOSHHUS TPadHKOB
(DyHKIMH ¥ N3y4eHHs UX CBONCTB.
OyHkuuu. Yuciossie 9 UYrenwne u nocrpoenne rpapuxkos | HaxoauTs ¢ moMombio rpaduka QyHKIMH 3HAYEHHE OJHOM 13 paccmarpuBaeMbix| https://m.edsoo.r

(yHKIHN.

¢byukuuii. [Ipumeps rpadukos
(GYHKIUH, OTPAKAIOIITIX
peanbHble npouecchl. DyHKIUHU,
OTIMCHIBAOIIHE MIPSIMYIO H
00paTHYIO MPONOPIHOHATHHEIC
3aBUCHMOCTH, UX I'paduKu.
I'paduk GyHKIHH

y= X2 OYHKIMH Y = x4, y:XS,
y= \x, y = | x|; rpadmueckoe
pelleHre ypaBHEHUN U CUCTEM
YpaBHEHHU.

BEJIMYMH IO 3HAYEHUIO JPYTOil.

B HecnoxHbIX CiIy4asx BbIPakaTh (pOpMYJ10ii 3aBUCHMOCTh MEXY BEIUUUHAMU.
OnuceIBaTh XapakTep U3MEHEHHS OTHOH BEJTMYNHBIB 3aBUCIMOCTH OT U3MEHEHUS
JPYTOM.

Pacno3naBath Buabl m3ydaeMbix QyHkimii. [loka3piBaTh cXeMaTHYeCKH
TOJIOKEHHE HA KOOPAMHATHOM IUIOCKOCTH rpaduKoB (GyHKIHIA BHga: Y=X2, Y = X,
y =\x,y = |x|.

Hcnoab3oBarh GyHKIMOHANBHO-TPaduuecKre NPeACTABICHHUSA ISl PELLEHUS U
HCCIIEI0OBaHUs YPAaBHEHUM U CUCTEM YPABHEHUM.

IIpumensaTs nugpoBbie pecypcebl s MOCTPOCHUS TPadUKOB (PyHKIHH.
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10. |IloBropeHwue u 6 IToBTOpEHNE OCHOBHBIX MOHATHII | BLIGUPATH, IPUMEHSITh, OLIEHUBATD CIOCOOBI CPABHEHHS YMCel, BhlUUcIeHul, | https://m.edsoo.r
06o0meHue. 1 METOJIOB KypcOB 7 U 8 KJIaccoB, | IpeoOpa30BaHMil BEIPAXKCHUH, PEIICHUS ypaBHEHHH. u/7f417af8
00001eHNe 3HAHUIL. Ocy1ecTBIATH CAMOKOHTPOJIb BBIIOIHIEMBIX ACHCTBHI U CAMOIIPOBEPKY
pe3yibTaTa BEIYHACICHUH, TpeoOpa3oBaHuii, TOCTPOCHHH.
Pematsb 3a1a4u U3 peajbHOM KU3HU, TPUMEHATH MaTeMaTHYCCKUE 3HAHUS IS
pelLIeHHS 33/1a9 U3 JPYTHUX IPEIMETOB.
PemaTth TeKCTOBbIE 321a4H, CPABHHBATH, BIOUPATH CIOCOOBI PELICHHS 3aJa4H.
OBILEE KOJIMYECTBO 102
YACOB I1IO
[MPOI'PAMME
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9 KUIACC

Ne n/n| HanmenoBanmue pasnesioB | KoauuectBo| IIporpammHoe cogep:kaHue OcHOBHBIE BU/IbI 1eSITEIbHOCTH 00y4YAIOLIUXCS 30P
W TeM Y4eOHOro nmpeaAMeral  4acoB
1. | Ywucna u BEIYHCIICHUS. 9 PanmonaneHele 4ncna, PasBuBaTh npeacraBiaeHus O YUCIAX: OT MHOKECTBA HATYPAIBHBIX YUCEI 1O https://m.edso0.r
JlelicTBUTENBHBIE YUCTA. HppalyoHaIbHbBIE YHCTIa, MHOX€ECTBA JIeHICTBUTENBHBIX YUCeN. O3HAKOMHUTHCA C BO3MOXKHOCTBIO u/7f419d08
KOHEYHBIE 1 OECKOHEUHbIE MPE/ICTAaBICHUS JEHCTBUTEILHOTO YHCIIa KaKk OECKOHEYHOW IECSITUYHON 1podu,
JeCTHYHBIE Ipo0u. NPUMEHSITH JIECSITUYHBIE TPUOIIIKEHHUS PAllMOHANIBHBIX U UPPALMOHATBHBIX
MHO0X€eCTBO 1EeHCTBUTENBHBIX Yucen.
yrcer; neficTBuTtenbHble yncia | M300pakaTh neiicTBUTENbHBIC YHCIa TOYKaMHU KOOPAUHATHOM NMPsIMOIA.
Kak OECKOHEUHBIE JICCATHIHbIC 3anucepiBaTh, CPABHUBATH H YIIOPSAJA0YUBATD JCHCTBUTEIIBHBIE YUCTA.
apo6u. BzanMHO ogHO3HAYHOE BbinorHATEH, coueTas yCTHbIE U MUCbMEHHBIE NPUEMBI, apupMeTHYeCKHE
COOTBETCTBUE MEXKIY AeHCTBUSA C pallMOHATBHBIMH YHCIAMU; HAXOAUTh 3HAUEHHS CTETICHEH C LIeIbIMU
MHOKECTBOM JEHCTBUTENBHBIX | TOKA3aTEISIMH U KOPHEW; BBIYUCIATH 3HAUCHHS YHCIOBBIX BEIPAXKEHUII.
yycel U MHOXKECTBOM TOYEK IHoay4ynTs npeacraBjaeHue O 3HAYNMOCTHU JAEHCTBUTENBHBIX YHCEN B
KOOPAHMHATHOH MPSIMOM. MPaKTUYECKOH JeATEeIbHOCTH YEI0BEKA.
CpaBHeHUE JIeHICTBUTEIIBHBIX AHaJIM3UPOBATH U J1eJ1aTh BHIBOJIbI O TOYHOCTH NPUOJIHIKEHUS ASHCTBUTEIBHOTO
qucest, apupMETHIECKHE 4yclla [IpY PELICHUN3a1a4.
JeUCTBUS ¢ NeHCTBUTEIBHBIMU OKpyrJasaTh IeHCTBUTEIbHbIC YHCIA, BHIIOJIHATH IPUKUAKY pe3ylbTaTa
YUCIAMHU. BBIYHCIICHUI, OEHKY 3HAaYCHUH YMCIIOBBIX BBIPAKEHUI.
[MpubamxéHHOE 3HaUEHHEe 3HAKOMUTLCA ¢ HCTOPHeil pa3BUTHA MaTEMaTHKH.
BEJTMYUHBI, TOUHOCTb
npubmxenus. OkpyriieHne
yncen. [Ipuknaka u oneHka
pe3yIbTaTOB BBIYHCICHUI.
2. | YpaBHeHUS H 14 JluneitHoe ypaBHeHue. Pemienne | OcBauBaTh, 3alI0MMHATH M IPUMEHATH rpaduyecKue MeTOAbI IIPU PEILIEHUU https://m.edsoo.r

HEepaBEHCTBA. Y PaBHEHUS C
OJIHOH NepeMeHHOH.

YpaBHEHHH, CBOISIIUXCS K
nuHeitHbIM. KBanpaTtHoe
ypaBHeHue. PerieHue ypaBHeHUH,
CBOJAIINXCS K KBaIPAaTHBIM.
BukBanpatHsle ypaBHEHUS.
IIpumeps! penieHus ypaBHeHUH
TPEThEN U YETBEPTOM CTENEHEH
pa3iokeHueM Ha MHOXKUTEITH.
Pemenne 1poOHO-panvoHaIBHBIX
ypaBHEeHUH. PeleHne TeKCTOBBIX
3aj7a4 anreOpanyeckuM METOIO0M.

YpaBHCHHIA, HEPABCHCTB M UX CHUCTEM.

Pacno3naBaTh 1ienbie ¥ JpOOHBIC ypaBHEHUs. PemiaTh InHelHbIE M KBAAPATHBIE
YPaBHEHHS, YPAaBHCHHUS, CBOIAIINECS K HUM, IPOCTEHIIHE IPOOHO-paIlHOHATEHBIE
YpaBHEHHUS.

IIpennaraTs BO3MOXXHBIE CIIOCOOBI PENICHHU ST TEKCTOBBIX3a1a4, 00CYKIaTh UX U
pelmaTth TEKCTOBBIE 3a/1a4H PA3HBIMH CTIOCO0aMHU.

3HAKOMUTBCSI ¢ HCTOPUEH Pa3BUTHUS MATEMATHKH.

u/7f419d08
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YpaBHeHUs 1 14 VYpaBHEHHE C OBYMS OcBauBaTh U NPUMEHATD MIPUEMBI PEIICHHUS CHCTEMBI ABYX JIMHEHHBIX https://m.edso0.r
HepaBeHCTBAa. CHCTEMBI MIepEeMEHHBIMH U €T0 TpaduK. YpaBHEHHIA C JIBYMsI [IEPEMEHHBIMH M CUCTEMBI JIBYX YpaBHEHHUH, B KOTOpbIX oaHo | U/7f419d08
YpaBHEHMM. Cucrema IByX JIMHEITHBIX YpaBHEHHE HESABIISETCS IMHEHHBIM.

YPaBHEHHH C IBYMSI Hcnonb30BaTh QyHKINOHAIBHO-TpAaGHIECKNE IPECTABICHHS U1 pelleHus U

MIEPEMEHHBIMU U €€ pelIeHue. HCCJIeIOBAHNS YPaBHCHUHN CHCTEM.

Pemtenue cuctem aByx AHaJIM3UPOBATH TEKCTHI 32124, PeLIAaTh UX aNreOpandecKuM CIiocoOoM:

YpaBHEHHUH, OTHO U3 KOTOPBIX MEPEeXOANTH OT CIIOBECHOH (POPMYIUPOBKH YCIOBUS 331241 K aJIre0pandeckon

JUHEHHOe, a JPYroe — BTOPOi MOJICIUITYTEM COCTABJICHUS CHCTEMBl YPaBHEHUI; pellaTh COCTABICHHYIO CUCTEMY

CTETIeHN. YpaBHCHUH; HHTEPNPETHPOBATH Pe3yibTaT.

I'padmueckast nHTEpIpETALIUS 3HAKOMHUTLCA ¢ HCTOPHeil pa3BUTHA MaTEMaTHKH.

CHCTEMbI yPaBHEHHUH C IBYMSI

nepeMeHHbIMH. PereHne

TEKCTOBBIX 3a/1a4

anredpandecKuM CIOCOOOM.
YpaBHeHuUs 1 16 UYncoBble HEPaBEHCTBA U X YuraThb, 3aIHCHIBATh, IOHUMATh, HHTEPIPETHPOBATH HEPABEHCTBRA; https://m.edso0.r
HEpaBEHCTBA. CBOWCTBA. HCTIONB30BaTh CHMBOIIUKY U TEPMHUHOJIOTHIO. BHINOIHATH IpeoOpa3oBaHus u/7f419d08
Hepasencrsa. JluHeiiHbIe HEpaBEHCTBA C OJHOW | HEPABEHCTB, HCMOJb30BATh ISl IPE0Opa30BaHMs CBOCTBA YHCIIOBBIX HEPABEHCTB.

NIEPEMEHHOM U UX PELICHUE. Pacno3naBarth IMHENHbIE U KBaJpaTHbIC HepaBeHCTBA. Pemiarh nuHelHbIe

CucTeMbl TMHEHHBIX HEPAaBEHCTB | HEPABEHCTBA, CUCTEMBI IMHEHHBIX HEPABCHCTB, CUCTEMbI HEPABEHCTB,

C OJTHOH TepeMeHHOH U uX BKJTIOYAIOIUX KBaJPaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH MOTyICHHBIE

pelIeHue. peleHus.

KBagpatHsle HepaBeHCTBa U ux | M300paskaTh penieHne HepaBeHCTBA M CHCTEMBI HEPaBEeHCTBHA YUCIIOBOH MPSIMOH,

pemenue. ['paduyeckas 3aMHChIBATH PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

MHTEPIIPETalys HEpaBeHCTB 1 PemaTh KBaipaTHBIE HEPABEHCTBA, UCTIONB3Ys TPA(UUCCKHE TIPEICTABICHHS.

CHCTEM HEPaBEHCTB C IBYMSI OcBauBaTh ¥ IPUMEHSTH HEPABCHCTBA IIPH PEIICHUN Pa3JINYHBIX 33/1a4, B TOM

TIepeMEHHBIMH. YHCIIe IPaKTHKO-OPHEHTHPOBAHHBIX.
OyHKINN. 16 KBanparnunas ¢pynkus, eé Pacno3HaBaTh BUIbI H3y4aeMbIX GYHKUHUIT; HITIOCTPUPOBATH cXeMaTH4eckd, | https://m.edsoo.r

rpa¢uk u cBoiictsa. [Tapabomna,
KOOPAWUHATHI BEPILHHBI
mapaboIIbl, 0Ch CUMMETPHUU
napabousl. ['paduku GyHKIHIIA:
y =kx, y = kx + b, y =k/x,
y=x2,y=x3,y=Vx,y=|x|

00BSCHATH PACIIOJIOKEHUE Ha KOOPIMHATHON INIOCKOCTH Tpa(uKoB (HyHKITHHA
Buma:y = kx,y = kx+ b,y = k/ix,y = x4 y=x* y=Vx,y = |x|B
3aBUCHMOCTH OT 3HAYCHUIKOIPPUIIEHTOB; OMMCHIBATh UX CBOMCTBA.
Pacno3naBaTh KBazpaTnuHyto GyHkuuto no Gopmysie.

IIpuBoaNTE NPUMePHI KBaJAPATUUHBIX 3aBUCUMOCTEN U3 peanbHOM )KU3HH,
(PU3UKH, TEOMETPHH.

BrIsiBasTh 1 060011aTh 0COOCHHOCTH TpaMKaKBapaTHIHON QyHKINH

y= ax® + bx+ c.

CtpouTs 1 n300pakaTh cCXeMaTHYeCKH rpadMKy KBaJAPATUUHBIX (DYHKIUH,
3a1aHHBIX QOpMyIaMu Buaa y = ax’, y = ax” + g, y = a(x + p)?,

y= ax? + bx + C.AHAJM3UPOBATH U MPUMEHATH CBOICTBA M3YYEHHBIX ()YHKITHIHA
JUISl MX [TOCTPOEHHSI, B TOM YHCJIE C TOMOIIBIO IUPPOBBIX PECYPCOB.

u/7f419d08
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YucnoBble 15 [MousiTHe YKCTOBOM OcBauBaTh U NPUMEHSTh WHICKCHbIC 0003HAYCHNUS, CTPOUTH peYeBbie https://m.edsoo.r
MIOCJIENOBATEIHLHOCTH. IOCIEN0BATENHHOCTH. 3a1aHne BBICKA3bIBAHMS C HCIIOJIH30BAHUEM TEPMUHOJIOTHH, CBSI3aHHOM C TIOHATHEM u/7f419d08
MIOCJIEI0BATENLHOCTH MOCJIEI0BATENILHOCTH.
PEKYPPEHTHOH (HOpMyIION 1 AHanm3upoBaTh (HOpMyIy N-TO YJICHA OCIEAOBATEIbHOCTH HIH PEKYPPEHTHYIO
(opMys0o#i n-ro wieHa. (hopMyTy ¥ BBIMHCIATD WICHBI T0CJIE0BATENbHOCTEH, 3aJaHHBIX 3THMU
ApudmeTrueckas u dhopmynamu.
reoMeTpuyecKast IpPOrpecCui. YcranaBauBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUH MOCIIEA0BATEIILHOCTH, €CITH
®opmysl n-ro wieHa BBIITMCAHBI [IEPBBIE HECKOJIBKO €€ YJICHOB.
apudMeTHIecKoi 1 Pacno3naBaTh apupMETHIECKYIO M T€OMETPUIECKYIONIPOTPECCHH TIPH PA3HBIX
TeOMETPUUECKOM MPOTpeccuid, croco0ax 3aJaHus.
CYMMBI IIEPBBIX N WICHOB. Pematp 3a1aun ¢ ncrons3oBaHueM (GopMyIt N-To WieHa apuPMETHIECKON 1
N300pakeHne 4IeHOB TeOMETPUYECKOM MPOTPECCHi, CYMMBITIEPBBIX N WICHOB.
apupMeTHIECKOH 1 H300pakaTh WICHBI TOCIEI0BATEIEHOCTH TOUKAMH Ha KOOPJMHATHON TJIOCKOCTH.
reOMETPUUECKON NPOrpeccuil PaccmarpuBaTre npuMepbl NpPOLECCOB M SIBJEHUH U3 PEAIbHOM IKHU3HH,
TOYKaM{ Ha KOOPAWHATHOMN WLTIOCTPUPYIOIIAE N3MEHEHHEB apU(PMETHIECKON MPOTPECCHH, B TEOMETPHIECCKOH
10cKoCTH. JInHEeHbIN U MPOTpeccuy; 300paXkaTh COOTBETCTBYIOILINE 3aBUCUMOCTHI PaHYECKH.
9KCIIOHEHIIMANILHBII POCT. Pematp 3a1a4m, CBsI3aHHBIE C YUCIOBBIMH [TOCIIEI0OBATEILHOCTSIMH, B TOM YHCIIE
C10>XHBIE IPOIICHTHI. 3aJ]a4y U3 peajbHOW )KHU3HU C UCIOJIB30BaHUEM IIU(DPOBBIX TEXHOJIOTHIA
(37K TPOHHBIX TAOJIHII, TPaGHUUECKOrO KAIBKYIATOpA U T.11.). PemaTh 3a1a4un Ha
CJIO)KHBIE TIPOLICHTBI, B TOM YHCJIE 331a4H M3 PeabHON MPAKTUKH (C
HCTIONB30BaHUEM KaJIbKYJIATOPA).
3HAKOMUTHCSI C HCTOPHEli Pa3BUTHSI MATEMAaTHKH.
[ToBTOpenue, obodIIEH E, 18 Yucaa u Berancienus (3anucp, | OnepupoBaTh NOHATHSIMH: MHOXECTBO, TOJMHOXECTBO, OIIEpaIliH Hal https://m.edso0.r

CUCTEMATU3aluA 3HAHUI.

CpaBHEHHE, NEHUCTBUS C
JeHCTBUTEIHHBIMH YHCIIAMH,
YHCIIOBas IpsMasi; IPOLICHTEI,
OTHOIIEHHUS, TIPOTIOPIUH;
OKpYTJICHHUE, IPHOIKCHHUE,
OIICHKA, pCIICHUEC TEKCTOBBIX
3a/1a4 apu(hMeTHIECKUM
crmocooom).

MHOXKECTBAaMH; HCMOJIb30BATh IpauecKoe MpeICTaBICHHE MHOXKECTB /IS
OINKCAaHMA PealbHbIX MPOLECCOB U SBJICHUM, IPU PEIICHUH 331a4 U3 APYTHX
y4eOHBIX TIPEIMETOB.
AKTyanu3upoBaTh TEPMHUHOJIOTHIO M OCHOBHBIC el CTBHS, CBA3aHHbIE C
YHCJIAMH: HATYPaIbHOE YHCIIO,IPOCTOE M COCTABHOE YHCIA, JETUMOCTb
HaTypaJbHbIX YHCEIl, IPU3HAKH ACTHUMOCTH, LIEJI0€ YHCII0, MOy b YHCTIa,
OOBIKHOBEHHAS U JIECSITUYHAs IPOOH, CTAaHJAPTHBIN BUJ YUCia, apudMeTHIecKuii
KBaJpaTHBIN KOPCHb. BBINMOJHATH AeiicTBHUS, CPABHUBATH M YNOPSIA0YMBATH
YHCIa, IPEACTaBIATh YHCIIa Ha KOOPAMHATHOM MPSIMOH, OKPYTIIATH YUCTIA,
BBINOJHATH NPUKHUIKY U OLIEHKY pe3yibTaTa BEIUMCICHUH. PemiaTh TekcTOBBIE
3agauM apugMeTrndeckuM crocobom. PemmaTy npakTuyeckue 3a1aum,
coJiepKalle IPOLEHTBL,A0JIU, YaCTHU, BBIPAXKAIOIUE 3aBUCUMOCTH: CKOPOCTb —
BpeMSl — PacCcTOsSHHE, IeHa —KOJMYECTBO — CTOMMOCTB,00bEM paboOThl —
BpeMs — MIPOU3BOJUTENBHOCTD Tpyaa. Pa30upaTs peanbHble )KU3HEHHBIE
cuTyalnuu, oOpMyJIMPOBATh UX Ha S3bIKE MATEMATUKU, HAXOAUTH PEIICHUE,
IpUMEHssl MAaTEMaTUYECKUH annapaT, HHTEPNPEeTHPOBATh PE3yJIbTaT.
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AJiredpanyecKkneBbIPasKeHU
(mpeobpazoBanme
anre6panyecKux BEIPAKEHHI,
JOITyCTHMBIC 3HAYCHUSA).

OnepupoBaTh NOHATHAMU: CTETICHbD C IIEBIM [IOKa3aTeIeM, apUPMETHIECCKUI
KBaJIpaTHBII KOPEHb,MHOTOWICH, ainreOpandeckas ApoOb, TOKAECTBO. BINOIHATH
OCHOBHBI€ 1eHCTBHUSI: BHITIOJIHATE Pacu&Thl 1Mo popMyiaMm, MpeoOpa3oBbIBATE
LTI, APOOHO-PAIOHATIBHBIC BRIPAKEHHS M BEIPAKCHUS C KOPHAMH,
peanu30BBIBaTh PA3IOKCHUE MHOTOUIEHA HA MHOYKUTEIH,B TOM YHCIE C
UCIIOJIb30BaHUEM (pOpMyIT pa3HOCTH KBAAPATOB M KBaApaTa CyMMBbI H Pa3HOCTH;
HaXOAMTh JOMYCTHMbIC 3HAUEHHS IEPEMEHHBIX JJIsl IPOOHO-PALMOHATIBHBIX
BBIP@KCHUH, KOPHEH.

MoaennpoBaTh ¢ TOMOIIBI0 GOPMYJ peatbHble NPOLECCHI U SIBJICHUSL.

https://m.edso0o0.r
u/7f419d08

@yHKIMH (TOCTPOSHHUE,
CBOMWCTBA N3YYECHHBIX (DYHKIIHI;
rpaduIeckoe pereHne
YpaBHEHHH U UX CHCTEM).

OnepupoBarh NOHATHAMM: QYHKIMSA, rpaduK QYHKIUH, HYJTU QYHKIIH,
MPOMEXXYTKU 3HAKOIIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHusl, yObIBaHUS,
HanOobIee ¥ HaNMEHbIIEee 3HAYCHUS (HYHKIIHH.

AHATU3UPOBATh, CPABHUBATH, 00CYKIATH CBOUCTBA (DYHKIUHA, CTPOUTH UX
rpaduxy. OnepupoBaTh NOHATHAMU: TIPSIMasi IPONIOPIIMOHAILHOCTE, 0OpaTHas
MPONIOPIIMOHAIBHOCTD, THHEHHAs (GYHKIHA, KBagpaTHIHas QyHKIu, mapadoa,
runep6ona. Mcnoap30BaTh rpa@MKH A7t OTIPEIETICHUS CBONHCTB, TPOIIECCOB U
3aBUCHMOCTEH, [UIsl peIlIeHus 3a]ja4 U3 APYrHX y4eOHbBIX MPEIMETOB U peaibHON
JKU3HHU; MOJAeIHPOBATh

C MOMOIBIO TPA(UKOB peaibHbIE MPOLECCHI U SIBICHUS.

Beipaxatb (popMyJIaMH 3aBUCUMOCTH MEX Y BEIUYUHAMU.

https://m.edsoo.r
u/7f419d08
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KJIACCAX

HHOACHUTEJBHAA 3AITNCKA

I'eomeTpus Kak OJMH U3 OCHOBHBIX Pa3/EeOB IIKOJBHOW MaT€MaTUKHU, UMEIOLUN CBOEH
LEeNbl0 00eCleYnTh H3y4YeHHE CBOWCTB M pa3MepoB (GUTYp, UX OTHONIEHHH M B3aUMHOE
pacrosoXeHUe, ONUpAaeTCs Ha JIOTMYECKYH0, JOKa3aTeNbHYI JUHUIO. LleHHOCTh u3yueHus
FeOMEeTPHUH Ha YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs 3aKI0YAETCA B TOM, YTO 00yYaroImuics
YUUTCS TMPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3aKIHOUEHHUS,
JIOKa3bIBaTh HMCTUHHBIE YTBEPXKICHHS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
paccyXKIeHUs «OT IPOTUBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

BTopoii 1eHHOCThIO U3yUeHUs! TEOMETPUH SIBJISIETCS UCII0JIb30BaHNE €€ KaK MHCTPYMEHTA
IpYU PElICHHH KaK MaTeMaTH4eCKHX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIONINXCSA B peaibHON
xu3HU. OOYYaromuiics TOMHKEH HAYYHTHCS OIPENeNUTh T'€OMETPHUUECKYIO (HUTypy, OIHCATh
CIIOBaMHU JaHHBIA YEepPTEX WM PUCYHOK, HAWTH IUIOMIAAb 3€MEIBHOIO Y4acTKa, pacCUuTaTrh
HEOOXOAMMYIO JIJTMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHHUS B U3YYCHHUH T€OMETPHH.
[Ipu pemieHun 3agad  OPAKTHUECKOIO  XapakTepa OOydalolUHCs  Y4YUTCS  CTPOUTH
MaTeMaTHUYeCKUe MOJENU pEalbHbIX JKU3HEHHBIX CHUTYalllii, MpPOBOAUTH BBIYHCICHUS U
OLICHUBATh aJIEKBATHOCTb ITOJIy4EHHOT'O pe3yibTara.

Kpaiine BakHO mOM4YEpKUBATH CBS3U T€OMETPHH C IPYTMMH Y4YeOHBIMHM IpeIMeTamH,
MOTHUBUPOBATh  HCIIOJNB30BaTh  ONPEACICHHS TI'COMETPUYECKUX  (QUryp ¥ TOHSATHIA,
JEMOHCTPHUPOBATh MPUMEHEHHUE MOJTYYCHHBIX YMEHUI B GU3MKE U TEXHUKE. DTU CBSI3U Hanboiee
SApKO BUIHBI B TeMax «BekTops», «TpUroHoMeTpuyecKkue COOTHOIIEHUD», «MeToI KOOpAuHAT»
u «Teopema IIudaropa.

VYuebnsiii kypc «l'eoMeTpus» BKIIOUYAET CIIEIYIONIME OCHOBHBIE pa3/ielibl COICpP>KaHUS:
«['eomerpuueckne GUTypsl M WX CBOHCTBa», «/3MepeHHME Te€OMETPHUUYECKUX BEIUYHHY,
«/lexapToBBl ~ KOOpAMHATBl HA  IJOCKOCTH», «BekTopbl», «JIBUKEHHS  IUIOCKOCTH,
«[IpeobpazoBanus nogo0us».

O6miee unco 4acoB, pEKOMEHIOBAaHHBIX JJIA H3YUYeHHs yueOHOro Kypca «I eomeTpusi», —
204 4aca: B 7 xiacce — 68 yacoB (2 Jaca B HeJlelni0), B 8 kiacce — 68 yacoB (2 4aca B HEJIENIO), B
9 ximacce — 68 yacoB (2 4aca B HEJIETIO).
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COJAEPKAHUE OBYYEHUA
7 KJIIACC

Havansnele nonstus reomerpuu. Touka, mpsmasi, OTpPe30K, Jiyd. Yroia. Buasl yrios.
BeprukanbHble u  cMexHble yribl. buccektpuca yria. JlomaHasi, MHOTOyroJbHUK.
[TapamienbHOCTh U NEPIEHANKYISIPHOCTD IPSIMbIX.

Cummerpuunble  Gurypel. OCHOBHBIE CBOHCTBa OCEBOM cUMMeETpuHU. [Ipumepbl
CUMMETPUHU B OKPYKAIOIIEM MUPE.

OCHOBHBIE TOCTPOEHHS C IOMOIIBK LMPKYIss W JuHedku. TpeyroiapHuk. Beicora,
MeanaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CBoiicTBa W TpHU3HAKK paBHOOEIPEHHOro TpeyroidbHUKa. [Ipu3HakM paBeHCTBa
TPEYTOJIbHUKOB.

CaoiicTBa M NpU3HAKK MapajieNbHbIX NpsAMbIX. CymMMa yIJoB TpeyrojibHUKa. BHemniHue
YTJIbl TPEYTOJIbHUKA.

[IpssmoyronbHbIil TpeyroabHUK. CBOWCTBO MeQUaHbl MPSMOYTOJIBHOIO TPEYroJibHUKA,
NpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBa MNPAMOYTOJBHBIX TPEYTrOJIbHUKOB.
[TpstMmoyronbHbBIN TPEyroJibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o OOJIbIIEM yTiie U OONBIIEH CTOPOHE TPeYTroNbHUKA. [lepneHInKysip 1 HAKIOHHAS.

I'eomerpuueckoe Mecto Touek. buccekrpuca yriia U cepequHHbIN NEPHEHAMKYIAP K
OTpE3Ky KaK Fr€OMETPHUUECKHE MECTa TOUEK.

OKpyXHOCTb U Kpyr, XOpAa MU AuaMeTp, UX CcBoicTBa. B3auMHOE pacmnosioxeHue
OKpyXHOCTH M npsiMoil. KacarenbHast U cexymias K OKpy>KHOCTH. OKpYy>KHOCTb, BIIMCAaHHasi B
yroi. BrincanHas u onucanHas OKpy>KHOCTU TPEYTOJIbHUKA.

8 KJIACC

UYersipéxyronpauku. Ilapamnenorpamm, ero mpusHaku M CBOMCTBA. YacTHBIE cilydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, poMO, KBajpaT), UX NMPU3HAKU U CBOMcCTBa. Tpameuus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpaneuus.

Merton ynBoenusa Mmenuansl. LlenTpanbHas cummerpusi. Teopema daneca u teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEeYroibHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[TonoGue TpeyroabHUKOB, KO3 duireHt noxodus. [Ipusnaku mogobus TpeyroibHUKOB.
[TpumeHneHnne no100ust PH pelIeHUH TPAKTUUECKUX 3ajau.

CaoiicTBa 1iomazeil reomerpudeckux ¢uryp. @opmMyssl Ui MI0MIANM TPEYrOIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMAAeH Mo100HBIX GUTyp.

Brruucnienue miomaaeil TpeyroJlbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTol Oymare.

Teopema Ilucdaropa. Ilpumenenue teopemsl [ludaropa mpu pemieHnn NpakTUYECKUX
3azad.

CuHyC, KOCHMHYC, TQHT€HC OCTpPOr0 YIjla HpsSMOYTOJIbHOTO TpeyroyibHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30°, 45° u 60°.

BnucanHnble 1 LEHTpanbHBIE YIUIBI, YIOJl MEXKJY KacaTeIbHOW M XOPAOW. YTJIbl MEXIY
XOopAaMM M CEKyIlMMHU. BrncaHHble M ONHCAaHHBIE YETBIPEXYTONBHUKU. B3anmHoe
pacmoyiokeHue JByX OKpyxkHocTe. Kacanme okpyxksocrtei. OOmme KacaTelbHbIE K JABYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXeCTBO. POPMYIIBI IPUBEICHUS.
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Pemenne TtpeyronpHukoB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. Pemnienue
IIPAKTUYECKHX 3a7a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momodust. [1og006me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o Ipou3BeIeHUN OTPE3KOB XOP, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYLIHX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, amuHa (MOJyib) BEKTOpA, COHANpaBICHHbIE BEKTOPBI, HPOTHBOIOJIOKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallMM Hal
BEKTOpaMH. PasnojkeHue BEkTOpa IO JABYM HEKOJUIMHEApHbIM BekTopaMm. KoopauHatel
BekTOopa. CKaJIipHOE MTPOU3BEAEHNE BEKTOPOB, IPUMEHEHNUE JJIs1 HAX0XK/I€HUS JJIMH U YIJIOB.

JlekapToBbl KOOpDAMHATBI HAa IUIOCKOCTU. YpPaBHEHMS HpPSIMOM M OKPY)KHOCTH B
KOOpJMHATAaX, [IEPECEUCHUE OKPYKHOCTEN U NPSIMbIX. MeTO1 KOOPAMHAT U €r0 IPUMEHEHHUE.

IIpaBuibHBIE MHOTOYrojapHUKH. [[nuHa OkpyxHOCTH. I'pamycHas um paauaHHas Mepa
yIJla, BBIYMCICHUE JUIMH 1yT OKpyKHOCTel. [lnomane kpyra, cekTopa, CErMeHTa.

JIBI)KEHMsI  IUIOCKOCTM W BHYTPEHHHE  CHUMMeTpuu  ¢Guryp  (djeMeHTapHble
npexacrasienus). [lapamiensusiit neperoc. [1oBopoT.
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IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC PE3yNIbTaTHl OCBOCHHS MPOTPAMMBI Y4EOHOTO Kypca K KOHILy 00y4YeHUs B
7 KJaacce:

Pacro3HaBaTh W3ydeHHBIE TeOMETpPHYECKHE (UTYpBI, OINPEACNsITh HX B3aUMHOE
pacmoiox)eHne, M300pakarb TeOMETpUYECKHe (UTYPHI, BBIIOJHATH YEPTEKU IO YCIOBHUIO
3ajaun. M3MepsTh JMHEWHbIE U YIJIOBbIE BEIMYMHBI. Pelath 3a7ayd Ha BBIYMCICHHUE MJIUH
OTPE3KOB U BEJIMYHH YIJIOB.

Jlenath rpyOyr0 OLICHKY JIMHEWHBIX U YIJIOBBIX BEJIMYHH MPEIMETOB B pealbHON JKH3HU,
pa3MepoB  TPUPOJIHBIX O00BEKTOB. PazmmuaTh pasMepbl O3TUX  OOBEKTOB IO MOPSIKY
BEJIUYHHEI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a7auaM.

[Tonp30BaTbCcsi MpU3HAKAMU PABEHCTBA TPEYrOJBHUKOB, HCIOJIb30BaTh MPU3HAKH U
CBOICTBa paBHOOGPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTH JTIOTMUECKHUE PACCYKICHHS C UCIOJIb30BAHUEM IT'€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCcsi MpU3HAKAMH PABEHCTBA MPSIMOYTOJbHBIX TPEYTrOJIbHUKOB, CBOHCTBOM
MEUaHbl, MPOBEAEHHOW K TUIIOTEHY3€ MPSIMOYIOJIbHOTO TPEYTrOJbHUKA, B PpELICHUU
reOMETPUYECKUX 3a/1a4.

OnpenensTs MapajieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HUMHU
cekymasi. OnpeaensaTh NapajyIeIbHOCTh MPSIMBIX C MTOMOIIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM MPSAIMOM 10 TOYEK JAPYTroM mpsiMOil.

Pemate 3amaum Ha kieTyaroi Oymare.

[IpoBOANTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE U OYKBEHHBIC 3HAYEHUS YIJIOB B
FeOMETPUYECKUX  3aJadyaX C  HCHOJb30BAHHMEM CYMMbl  YIVIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB ~ YIJIOB, OOpa30BaHHBIX IPH NEPECEYCHHUU [IBYX MapaljieIbHbIX
NpsAMBIX CeKylllel. PemaTe mpakTUyecKue 3aadd Ha HaXOXKJCHHE YIJIOB. Biamerh moHATHEM
TEOMETPUUECKOTO MeCTa TOYeK. YMETh OMNpEeAeNsiTh OHCCeKTpUCY YIJIa U CepeIUHHBIH
MEPIECHANKYIISIP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

DopMyJIUPOBATH OINPEIAEICHUS] OKPYKHOCTU M KPYyra, XOpAbsl U AHamMeTpa OKPYKHOCTH,
MOJIB30BaThCS UX CBOMCTBAMU. Y METh IPUMEHSThH 3TH CBOMCTBA MPU PEUICHUH 3a]1a4.

Bnaners moHsTHEM ONMMCAaHHOW OKOJO TPEYTrOJIbHUKA OKPYKHOCTH, YMETHh HAXOAUTH €€
ueHtp. [loap3oBaThest pakTamMu O TOM, UTO OMCCEKTPHUCHI YTIIOB TPEYrOJbHUKA IEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, UYTO CEPEIMHHBIE NEPIEHIUKYJLSIPBI K CTOPOHAM TPEYroJIbHUKa
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners 1moHATMEM KacaTe€NbHOW K OKPYXKHOCTH, IOJIb30BAaTbCS TEOPEMOM O
MEPIECHINKYJISIPHOCTH KacaTeIbHOM U paauyca, MIPOBEIEHHOTO K TOYKE KaCaHUSI.

[Tonp30BaTbCcsi TPOCTEHIIMMH TE€OMETPUUYECKHUMH HEPABEHCTBAMH, NOHUMATh UX
MPAKTUYECKUI CMBICI.

[IpoBOIUTH OCHOBHBIE TEOMETPUYECKHUE MOCTPOCHHUS C TOMOIIBIO LIUPKYJISI U TUHEUKHU.

[IpenmeTHbIC pe3ysbTaThl OCBOCHUS MPOrPaMMbl YU€OHOTO Kypca K KOHIly OOydeHHS B
8 kiacce:

PaCHO?;HaBaTB OCHOBHBIC BHUIBI quBIpéXYFOHBHHKOB, HUX 3JIEMCEHTHI, ITOJIB30BATHCA HUX
CBOWCTBaMH IPH PEIICHUH T€OMETPHUECKUX 3a]1au.

[IpuMeHATh CBOWMCTBA TOYKH TEPECEUCHMs] MEAMaH TpPEeyrojbHHUKA (IIEHTpa Macc) B
pelIcHUH 3a71ay.

BiageTs noHATHEM CpEelHEN JTMHUU TPEYTOJIBHUKA U TPANELNH, TPUMEHATh UX CBOWCTBA
OpU pPEUICHUH TeoMeTpuyeckux 3anad. [lomb3oBaThes Teopemoit Paneca u TeopemMoll o
HpOHOpHI/IOHaJ'H)HBIX OTpeSKaX, HpI/IMeHﬂTb nux aJjis peIHeHI/IH HpaKTI/I‘IeCKI/IX 3a1a4.

[TpuMeHsTh IPU3HAKK MOI00US TPEYTOJILHUKOB B PEIICHUN TEOMETPUYCCKHX 3a/1a4.

[Tonb3oBatbes Teopemoil [ludaropa s pemieHus reoMeTpUYECKUX M MPAKTUYECKUX
3a4a4. CTpOI/ITB MaTeMaTI/I‘-IGCKYIO MOJCJIb B HpaKTI/I‘-IeCKI/IX 3agadax, CaMOCTOATCIBbHO JOCJIAaTh
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YepTEXK U HAXOJIUTh COOTBETCTBYIOIIUE JTUHBI.

Bnagers moHsTHAMHM CHHYCA, KOCMHYCa M TaHT€HCAa OCTPOro YIjia MpSMOYTOJbHOTO
TpeyroyibHUKa. [10J1630BaThCS STUMU MOHATUSMU IS PEIICHUS MPAKTUYECKUX 3a/1a4.

Boruncnsate  (pa3nuyHbIMEH - crioco0amMH) — IUIOIIAAL  TPEYroJdbHUKA W IJIOLIAAH
MHOTOYTOJBHBIX ~ (GUryp (MOJIB3YysACh, THAE€ HE0OXOIuMO, KalbKyIsITOpoM). I[IpuMeHsTH
MOJIy4YE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1a4ax.

Bragets mOHATHMSMM BOHCAaHHOTO M ILIEHTPAJIBHOTO YIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, yIiiax MEXIy XOpJaMu (CeKyIIMMH) U YIiie MeXay KacaTelbHOW U XOpAoH
P PEIICHUU T€OMETPUUYECKUX 3a]1ay.

Brnagerb moHsATHEM OMHCAHHOTO YETHIPEXYTOJIbHUKA, MIPUMEHSTh CBOICTBA OMKMCAHHOTO
YEeTHIPEXYTOJIbHUKA MIPU PELICHUU 3a/1a4.

[IpuMeHsTh MONMy4YeHHbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTUYECKUE MOJENU IS
3a1a4y peasibHON KU3HU u MPOBOJIUTH COOTBETCTBYIOIIHE BBIYHCIICHUS C
MPUMEHEHHUEM N0JI00US U TPUTOHOMETPUH (TIONB3YSICh, I/Ie HEOOX0IUMO, KATBKYJIATOPOM).

[IpenMeTHbIe pe3yabTaThl OCBOSCHHUS MPOrpaMMbl Y4eOHOro Kypca K KOHILy oOydeHus B
9 kaacce:

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOAWUTh C HMX IOMOIIBIO
pasMyHble  BJIEMEHThl  MPSAMOYTOJBHOIO  TPEYroJbHUKA  («pElIeHHE  MPsIMOYrOJIbHBIX
TPEYroJbHUKOB»). HaxoauTh (¢ MOMOLIBIO  KAJIBKYJIATOPA) JJIHHBI U YIIIBI AJIs1 HETaOIMYHBIX
3HAYCHUH.

[Tonmp30Batbess  GopMysnamMu  TPHUBEACHHS M OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOKJIECTBOM JUIsl HAXOKICHHS COOTHOIIEHUIN MEXly TPUTOHOMETPUYECKUMH BETUYHHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJIsl HAXOKICHHS Pa3IMYHbIX 3JIEMEHTOB
TPEYrojbHUKA («pEIIEHUE TPEYTOJbHUKOBY), MPUMEHATh UX IPH PELICHUU T€OMETPUYECKUX
3az1a4.

Bnanets nmoHATHAMH mpeoOpa3oBaHUs MMOAO0OMSA, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIx ¢Quryp. Ilomp3oBaThCsi CBOMCTBAMM MMOAOOMS TMPOU3BOJIBHBIX (UTYp, YMETh
BBIYUCIIATh JJUHBI U HaXOIUTh YIJIbl Y MOJOOHBIX ¢uryp. IIpumeHsaTs cBoiicTBa moaoOus B
MPAKTUYECKHX 3aj7jauyax. Y MeTb IPUBOJUTh HPUMEPHI OJJOOHBIX (PUTYp B OKpPYKaIOIIEM MUDE.

[Tonb30BaTbes TEOpEMaMH O MPOU3BEACHUM OTPE3KOB XOP[, O MPOU3BEIECHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMAaTh HMX TIEOMETPUUECKUH U (PU3MYECKHH CMBICI,
OPUMEHATh MX B PELICHHH TeOMETPUYECKHX U (u3nyeckux 3agad. [IpuMeHsATh ckalspHoOe
MIPOU3BE/IEHNE BEKTOPOB AJIs1 HAXO0XAECHUS JUIMH U YIJIOB.

Ilonp30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, IHPUMEHSATh €ro B PEIICHUH
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1ad.

Bnagers MoHATHSAMU IPABHWIIBHOIO MHOTOYTIOJIbHHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI AYTH
OKPYXKHOCTHM M paJMaHHOM Mepbl YIjla, YMETh BBIYMCIATH IUIOMIAAh Kpyra M €ro 4acrem.
[TpyMEHATH NOIy4E€HHbIE YMEHHS B IPAKTUUYECKUX 3a/1adax.

Haxomuth ocu (WK LEHTpPHI) CUMMETpUHM (QUTYp, TPUMEHATh JBUKEHHS IJIOCKOCTH B
IIPOCTEHIINX CITydasX.

[IpuMeHsTh MONTy4YeHHbIE 3HAHUSI Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJEIU IS
3a1a4y peaIbHOM KM3HU U IPOBOJUTH COOTBETCTBYIOIIME BBIUYMCIECHHUS C IPUMEHEHHEM
o100Usl U TPUTOHOMETPUYECKUX (PYHKINHN (TOTB3YSCh, 1€ HEOOXO0IUMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE INTAHUPOBAHHME

7 KJIACC
Ne n/n| HanmenoBanmue pasnesios| KoanmuecTso IIporpamMHoOe coaep:kaHue OcHOBHEIE BU/IBI 1eSITEJILHOCTH 00y4AaI0LIHXCH 20P
U TeM Y4eOHOro npeamMera 4acoB
1. |IIpocreiimue 14 IIpocreiinyie reoMeTpUYECKUE ®opMyJIHPOBATh OCHOBHbIE IIOHATUSA U onpenencHus. PacmosHaBarb https://m.eds
reoMeTpUYECKHe (PUTyphI 00beKThl. MHOTOYTOJIbHUK, JIOMaHasl. | U3y4eHHbIE TeOMETPHUECKHE (UT'YPhI, ONPeNeIsITh UX B3aUMHOE 00.ru/7f415e
1 ux cBoiicTBa. 3mMepeHue CMeXHBIE U BepTHKAJIBHBIC YTIIBL. PacIOJIOKEHUE, BBIIOJIHATBYEPTEXK T10 YCIOBUIO 3aJa4H. 2e
TeOMETPUUECKUX BEIUYHH. Pabota ¢ npocreiimmmu yeprexxamu. | [IpoBoauTH npocTeiimme nocTpoeHus: ¢ HOMOIIBIO LIUPKYJISH JIMHEWKH.
W3MepeHne TUHENHBIX H YTIIOBBIX H3mepsATh JIMHEWHBIE U YTIIOBBIE BETUYUHBI TEOMETPUUECKUXH MPAKTUIECKUX
BEJIMYNH, BEIYHCIICHUE OTPE3KOB M | 0OBEKTOB.
YITIOB. OnpeneATh «Ha I71a3» pa3Mepsl pealbHbIX 00BEKTOB, NPOBOAUTH IPyOyIo
OLIEHKY MX Pa3MepOB.
Pemarp 3a1aun Ha BEIYUCIIEHUE AJUH OTPE3KOB U BEIMYHH YIIIOB.
PemaTh 3a1a4n Ha B3aUMHOE PacIIOI0)KEHHE TEOMETPHIECKUX (puryp.
IIpoBoauTH KIIACCUPUKALHIO YITIOB, BBIMHCASITBINHEWHBIE U YTTIOBBIE
BEJIMYMHBI, MPOBOIUTH HEOOXOIUMBIE 10Ka3aTeIbHbIE PACCyIKACHHSI.
3HAKOMHUTBCS ¢ HCTOPHeil pa3BUTHSA T€OMETPUH.
2. | TpeyrombHUKH. 22 [Tonatue o paBHBIX TPEYroJbHUKaX | Pacmo3HaBaTh mapbl paBHBIX TPEYTOJHFHUKOB Ha TOTOBBIX YepTEXax (c https://m.eds

HepBUYHBIE PEACTABICHUS O
paBHbIX (urypax. Tpu npusHaka
PaBEHCTBA TPEYrOIBHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJBHBIX TPEYTOJILHUKOB.
CBOICTBO M€MaHbI IPSAMOYTOJIBHOTO
TpeyrojbHHUKa, IPOBEIEHHON

K THIIOTeHY3e. PaBHOOEIpEeHHbIE 1
PaBHOCTOPOHHHE TPEYTOJIbHHUKH.
IIpusHaku u cBoiicTBa
paBHOOEIPEHHOTO TPEYTOJIbHUKA.
HepasencTsa B reomeTpuu.
IIpsAMOYronbHBIN TPEYTOJIBHUK C
yrinom B 30°.

yKa3aHHEM IPU3HAKOB). BLIBOAUTH ci1eCTBUS (PABEHCTB COOTBETCTBYOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIHHUKOB.

DopMyaHPOBATH OIIPEAEICHHS: OCTPOYTOIBHOTO, TYIIOYTOJILHOTO,
MIPSIMOYTOJIBHOT0, PABHOOEIPEHHOTO, PABHOCTOPOHHETO TPEYTOJIbHUKOB;
OUCCEKTPHUCHI, BBICOTHI,MEANaHbl TPEYTOJIbHIKA; CEPEJMHHOTO TIEPIICHINKYIIIpa
OTpe3Ka; IIepUMEeTpa TPEYTOJIbHUKA.

®opMyaHpoOBATH CBOMCTBA M MPU3HAKK PAaBHOOEIPEHHOTOTPEYT OJIbHHKA.
CTpouTs 4epTexH, pemaTh 3aJa41 C IOMOIIBIO HAX0KACHHUS PaBHBIX
TPEYTOJIBHUKOB.

IIpuMeHsATH IpHU3HAKK PABEHCTBA MPSIMOYTOIBHBIX TPEYTONBHHUKOB B 3a/1a9ax.
Hcnoan3oBaTh 1H(pPOBEIE PECYPCH AJIS MCCJIEA0BAHNS CBOHCTB U3y4aeMbIX
¢buryp.

3HAKOMHUTBCS C HCTOPHeil pa3BUTHSA T€OMETPHH.

00.ru/7f415e
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[TapannensHble NpsMBIE, 14 [TapannensHble NpsAMBIE, HX ®opMyJHPOBATH MOHSATHE TTAPAIUICIIBHBIX PSIMBIX, HAXOMTH MpakTuueckue | https://m.eds
CyMMa YIJIOB cBoiictBa. Hakpecr nexarue, TIPUMEPHI. 00.ru/7f415e
TPEyToJIbHUKA. COOTBETCTBEHHBIE U OAHOCTOpOHHUE | M3ydaTh cBoicTBa yIioB, 00pa30BaHHBIX IPU MEPECEUCHUH MapalleIbHbIX 2e
yIIIBI, 00pa3oBaHHbIC npsiMbIX cekyueil. IIpoBoauTh J0Ka3aTeNbCTBA NApaJIeIBHOCTH IBYX
IIpU IepeceueHUH NapaieabHbIX MIPSIMBIX C IIOMOIIBIO YTJIOB, 00pa30BaHHBIX MIPU MEPECEUEHUH ITHX MPSIMBIX
MpSIMBIX cekyteit). [Tpu3nak TPETHEN MPAMOIL.
MapajIeIbHOCTH NMPSIMBIX 4epe3 BbIyucasiTE CyMMY YIJIOB TPEYTOJIbHAKA 1 MHOTOYTOJIbHUKA.
PaBEHCTBO PACCTOSIHUMN OT TOYEK HaxoauTsb 4ncioBbie 1 OyKBEHHBIC 3HAUCHHS YTJIOB B TEOMETPHUUECKHX 3a/1a9ax
OJIHOM MpsIMOM 10 BTOPOM NPSMOM. | C UCIIONB30BAHUEM TEOPEMO CYMME YIJIOB TPEYTOJIbHUKA U MHOI'OYTOJIbHUKA.
CyMMa yriioB TpeyroJbHUKA. 3HAKOMHUTBCH C HCTOPHE pa3BUTHS T€OMETPHH.
BHeniHue yrisl TpeyroabHHKA.
OKpY>KHOCTB U KpPYT. 14 OKpy»KHOCTb, XOpAa U [uaMeTp ux | PopMyJHpPOBATH ONPpeNeaeHUs . OKPYKHOCTH, XOPAbL, JUAMETPA U https://m.eds
['eomeTpuueckue cBoiictBa. KacarenpHast k KacaTelnbHOM K OKpY>KHOCTH. M3yyaTh X CBOWCTBA, IPU3HAKH, CTPOUTH 00.ru/7f415e
MOCTPOCHHUS. OKpy>kHOCTH. OKPYKHOCTB, YEepTEKH. 2e
BnucanHas B yroi. Ilonarue o I'MT, | HceienoBars, B TOM YHCIIE HCIOJIB3YSI HM(POBbIE PECYPChI: OKPYKHOCTb,
IIpUMEHEeHHE B 33/1a4ax. buccekTpuca| BHHCaHHYIO B YIOJ; LEHTP OKPYKHOCTH, BIMCAHHOH B yrOJI; PABEHCTBO
U CepeIMHHBIN NepNeHAUKYIAp KaK | OTPEe3KOB KacaTeIbHbIX.
reOMETPUYECKHUE MECTa TOUEK. Hcnoab3oBare Meroa I'MT nins noka3aTenbCcTBa TEOPEM O IIEPECEUCHUU
OKpy>KHOCTb, OTUCAHHAS OKOJIO OUCCEKTPHUC YIIIOB TPEYTONbHUKA U CEPEIMHHBIX EPICHINKYIIIPOB K CTOPOHAM
TpeyrojpHuKa. OKpy>KHOCTb, TpeyrojapHuKac nomompbo I'MT.
BIIMCAHHAS B TPEYT OJIbHUK. OsniiasieBaTh NOHATHAMH BIIMCAHHON U OIMCAHHON OKPYKHOCTEH
[IpocTelimue 3a1a4u Ha TOCTPOEHUE. | TPEYTOJIbHUKA, HAXOAUTH LEHTPBI 3TUXOKPYKHOCTEH.
Pemats oCHOBHBIE 3a1a4H HA MOCTPOCHHE: YTJIa, PABHOTO JaHHOMY;
CEepEeANHHOr0 NEePIEeHINKYJIIIpa JAHHOTO OTpEe3Ka; NPSAMON, MPOXOAsIIei uepes
JAHHYIO TOUKY M MEPIECHANKYIIPHOI JaHHON NPSAMOM; OMCCEKTPHUCH TaHHOTO
yIJ1a; TPEYTrOJBHUKOB MO PA3THYHBIM 3JIE€MEHTaM.
3HAKOMHUTBCS C HCTOPHeil pa3BUTHS T€OMETPHH.
IToBTOpEHUE, 0000IICHNE 4 IoBTopenue u 00006IIEHHE OCHOBHBIX| PemiaTh 3a1a4n Ha MOBTOPEHHE, WUTIOCTPUPYIOIIUE CBI3UMEXTY pa3audHbiMu | https://m.eds
3HAHWH. HOHATHI U METOIOB Kypca 7 Kjlacca. | 4acTsIMH Kypca. 00.ru/7f415e
2e
OBIIEE KOJIMYECTBO 68
YACOB I10
[MPOI'PAMME
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8 KJIACC

Ne n/m| HanmenoBanmue pasnesoB| KoanmyecTBo IIporpamMHoe coxep:kanue OcHOBHBIE BU/IbI 1eSITEIbHOCTH 00yYAIOLIUXCS 0P
W TeM Y4eGHOro mpeaMera 4acoB

1. | YeThIpEéXyroabHUKH. 12 [Mapasnenorpamm, ero npuzHaku 1 | M300pakaTh M HAXOAMTH Ha YePTEKAX UCTHIPEXYTOJIbHUKY Pa3HbIX BUAOB U | https://m.eds
cBoiicTBa.YacTHbIe citydyan uX 3JeMeHTHl. POPMYJIMPOBATH ONpe/IeeH s : TapajuIeiorpaMma, 00.ru/7f417e
rapauiesiorpaMMoB NIPSIMOYTOJIbHUKA, pOMOa, KBaJpara, Tparelun, paBHOOOKOHTparneiuy, 18
(IpsIMOYTOJIbHUK, pOMO, KBaJIpaT), UX| IPSMOYTOJILHON TpaIelyy.
npu3HaKku U cBoiicTea. Tpamnerusi. Jloka3pIBaTh U HCMOJIB30BATH MPH PellleHNH 3a1a4 PU3HAKU U CBOMCTBA!
PaBHOOOKAst ¥ IPSIMOYTOIBbHAS TapauIeorpamMma, MpsIMOYToJIbHHUKa, poMOa, KBajpaTa, Tpareiun, paBHOOOKOH
TpameLHH. TpameLy, IPSIMOYTOJIbHOM TpanennH.
Merton yaBOCHHS MEAUAHBI. IIpuMeHsITH MeTO] YIBOCHNS MEANaHbI TpeyroibHuKa. cnoap30BaTh
LleHTpasibHAS CUMMETPHSI. rQpoBkIe pecypchl I HCCIEA0BAaHUSICBONCTB H3ydaeMbIX (Guryp.

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUSI TEOMETPUH.
2. | Teopema ®Paineca u 15 Teopema daneca u Teopema IIpoBoOaAUMTH MOCTPOEHMSI C TIOMOIIBIO IIUPKYJISL U TMHEHKH ¢ HCmob3oBanueM | https://m.eds

Teopema o
MPONOPIIUOHANBHBIX
OTpe3Kax, MoJJO0HBIE
TPEYTOIBHUKH.

0 MIPONOPIMOHATBHBIX OTpE3Kax.
Cpenusis TUHUA TPEyToJbHUKA.
Tpaneuus, e€ cpeIHAAIUHYSL.
[TponopunoHanbHBICOTPE3KH.

LlenTp Macc B TpeyrojabHHUKE.
[omoOHEIe TpeyrompHUKH. Tpu
MIpU3HaKa NO00Ms TPEyTOIbHUKOB.
[Ipumenenne nmo00Ks P PEeNICHUH
NPaKTUYECKHX 3a/1a4.

TeopeMbl Daseca U TEOPEMBI O IIPOIOPLUOHAIBHBIX OTPE3KAX, CTPOUThH
YEeTBEPTHIN NIPONOPLUOHANIBHBII OTPE30K.

IIpoBoauTH 10KA3aTEALCTBO TOIO, YTO MEAUAHBI TPEYTOJbHUKA
MEPECEKa0TCs B OAHOM TOUKE, 1 HAXOAUTD CBA3b C LEHTPOM Macc, HAXOAUTh
OTHOIIIEHHE, B KOTOPOM MEAMAaHBbI AETSATCS TOUKON UX MEPECEUECHHUSI.
HaxoauTsb 11oj00HbIE TPEYTOJIFHUKH Ha TOTOBBIX YEPTEKaXC yKa3aHUEM
COOTBETCTBYIOIIMX IMPU3HAKOB MOZOOMS.

PemaTh 3agaun Ha 10100HbBIE TPEYTOJBLHUKHU C TIOMOIIBIOCAMOCTOSATEIHHOTO
HOCTPOCHHUS YepTexKeH U HaX0XKICHHUS MOJOOHBIX TPEyTOJIbHUKOB.
IIpoBoauTH J0Ka3aTEJBLCTBA C UCIOIB30BaHUEM IIPU3HAKOB MOT00HS.
Jloka3bIBaTh TPH MIPHU3HAKa 10100Us TpeyronsHUKOB. [IpuMeHsaTh
IIOJIyYEHHBIE 3HAHUS [IPU PEILICHUH TEOMETPUUECKUX U NTPAKTUUECKUX 3aau.
3HAKOMHUTBCS C HCTOPHUeEl pa3BUTHS T€OMETPHH.

00.ru/7f417e
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IInomans. Haxoxaenue 14 CoifcTBa miomaaei OBnajgeBaTh NEPBHYHBIME MPEICTABICHHSIMHE 00 001Iei Teopun wiomanu | https://m.eds
IUIOIAieH TPEYroJIbHUKOB reomerpuueckux puryp. @opmyist | (Mepsl), (pOpMyJIHPOBATH CBOICTBA IUIOIIA/IH, BEIACHITH MX HarJISJHbBIA 00.ru/7f417e
Y MHOTOYTOJIBHBIX (DUTYD. JUIS TUTOLAAU TPEYTOJIbHUKA, CMBICIL. 18
[Tnomanyu mogo6HBIX IapajuIenorpaMma, Tparennm. BuiBoauTh (hopMyIIBEI IITOMAIN TAPATUIEIOTPaMMa, TPEYTOIBHNKA, TPATICIIH 13
¢uryp. Brruncrnenue miomaznei CIIOKHBIX | OPMYIBI IDIOMIAIH PSIMOYTOJIbHAKA (KBaApaTa).
¢uryp. [Inomanu puryp BoiBoauTH (HOpPMYIIBI MIIOIAAN BBITYKJIOTO YETHIPEXYTOIbHUKA YEPE3
Ha kier4atoit Oymare. [Tnomanm JVaroHany u yron Mexxy HuMua. Haxoauts miomann ¢uryp, n300paxEHHBIX Ha
moTo0HBIX (uUTyp. 3amadn KJIeT4aTol Oymare, HCNOJIb30BaTh paz0OreHne GUrypsl Ha 9acTH U
C MIPAKTHYECKUM COZIEPKAHUEM. noctpanBanre. Pa3dupaTs npuMepbl HCIOIB30BAHMUS BCTIOMOTaTEIbHON
Pemenve 3agau ¢ NOMOIIBIO METO/A | IUIOLIAAH JJIsl PELICHUs] FEOMETPUYECKHX 3aJad.
BCIIOMOTaTeJIbHOM ILIOIAAN. HaxoauTs rutomany nogo0HbIX uryp.
BuruncasiTe miomany pa3IMdHbIX MHOTOYTOJIBHBIX Guryp.Pemars 3aqaun Ha
IUIOIAAb C IPAKTHUYECKUM COAEPIKaHUEM.
Teopema I1ucaropa n 10 Teopema ITudaropa, u eé Joxa3piBaTh Teopemy [Tudaropa, ncnonab30BaTh €€B NPAKTHIECKUX https://m.eds
Hayajla TPUTOHOMETPUU. NIPUMEHEHUE. BBIYMCIICHUSX. 00.ru/7f417e
OmnpeneneHne TPUTOHOMETPUYECKUX | POPMYJIHPOBATH OIIPEAEICHI TPUTOHOMETPHYECKNX (DYHKIHIA OCTporo yria, | 18
(YyHKIMHA OCTpPOro yria MPOBEPATH UX KOPPEKTHOCTD.
MIPSMOYTOJIBHOTO TPEYTOJIbHUKA, BBIBOAMTH TPUTOHOMETPHUECKHE COOTHOLIEHHSB IPSIMOYTOJIEHOM
TPUTOHOMETPUUYECKHE COOTHOILICHHUS | TPEYTOJIbHHKE.
B IIPSIMOYTOJIFHOM TPEYTOJIbHHKE. HccenenoBaTh COOTHOIIECHHS MEX/Ty CTOPOHAMH B TIPSIMOYTOJIBHBIX
OCHOBHOE TPUTOHOMETPUUECKOE TpeyrojbHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.
TOXJIECTBO. Hcnoan3oBaTh HOpMysIbl IPUBEIECHUS 1 OCHOBHOE TPUTOHOMETPHUIECKOE
TOKAECTBO I HAXOX/IEHUSI COOTHOLICHUH MEX Iy TPUTOHOMETPHUECKUMHU
(bYHKIMSAMUPA3INYHBIX OCTPBIX YIJIOB.
IIpuMeHATH NOTy4YEeHHBIE 3HAHUS U YMEHHS [IPU PEIICHUH TPAKTUIECKUX
3ajad.
3HAKOMHUTBCS C HCTOPH el pa3BUTHS T€OMETPHH.
VTl B OKPY)KHOCTH. 13 BrircanHble U IEHTPaTbHBIC YIIbl, | POPMYJIHPOBATh OCHOBHBIC OTIPEICIICHNUS, CBA3aHHBIC https://m.eds

BrucaHHbIE U ONMCaHHBIE
YEeTBIPEXYTOILHUKH.
Kacarenpubie

K OKpyxHocTU. Kacanue
OKPYXHOCTEH.

YTOJI MEXAY KacaTeJIbHOM U XOpAOH.

VYTIBI MEXAY XOPAAMU U CEKYITUMH.

Brmcannble 1 onrcaHHbIe
YETBIPEXYTOJIbHUKH, UX IPU3HAKU U
cBoiicTBa. [Ipumenenue aTux
CBOICTB

TP PEIICHUN TEOMETPHUECKUX
3a7a4.

B3aumHoe pacnonoxenue JByx
OKPYXHOCTEH, 00III1e KacaTeIbHbIE.
Kacanue okpyXxHOCTEH.

C yIJIaMH B Kpyre (BIHMCaHHBIN YToJl, HIEHTPAIBHBIH yrom).

HaxoauTsb BIMCaHHBIE YTIIBI, ONUPAIOIIUECS HA OJTHY AYTY,BBIYMCIATD YIIIBI C
TIOMOIIIBIO TEOPEMBI O BITMCAHHBIX YTJIaX, TEOPEMbI O BIIICAHHOM
YETBIPEXYTOIBHUKE, TEOPEMBI O LIEHTPAIEHOM YIIIE.

HccnenoBars, B TOM YUCIIE C TOMOIIBIO IU(POBBIX PECYPCOB, BIMCAHHBIE U
OTIMCAHHBIE YeTHIPEXYTOIbHUKH, BBIBOAUTH UX CBOWCTBA M TIPU3HAKH.
Hcnosib30BaTh 3TH CBOICTBA M IPHU3HAKK P PEIICHHUH 3a7ad.

00.ru/7f417e
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[ToBTOpenue, 06o0IIEHNE 4 IToBTOpEeHHE OCHOBHBIX MOHATHII M | PemiaTh 3aaun Ha NOBTOPEHIE, WIUTIOCTPUPYIOIINE CBA3M MEex Iy pasnudaasiMu| https://m.eds

3HaHUil. METOJIOB KypcOB 7 U 8 KJIaccoB, 4acTAMH Kypca. 00.ru/7f417e
00001IIeHNE 3HAHHIA. 18

OBIIEE KOJIMYECTBO 68
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9 KJIACC

Ne n/m| HammenoBanue pasneioB| KoauvecrBo |I[Iporpammuoe coaepixanmue OcHOBHBbIE BUIBI 1eSITEILHOCTH 00y4a0IuXcs 30P
W TeM Y4eGHOro mpeaMera JacoB

1. | TpuroHomerpus. Teopembl 16 Omnpenenenue ®opMyJIHPOBATDH ONpPe/IeJeHNs] TPUTrOHOMETPHUYESCKUX (QYHKIMH TymbIX H psiMbIx| hitps://m.edsoo.ru
KOCHHYCOB Y CHHYCOB. TPUTOHOMETPUUYECKUX YTJIOB. [7f41al12c
Perienue TpeyrojabHUKOB. ¢yHKImid yriaos ot 0° no BbIBoauTH TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB(C paJliyCcOM ONHMCaHHOU

180°. ®opmynsl OKPYKHOCTH).

MIPUBEICHHUSI. BoiBoauTs opMyIibl 1151 BBIYMCIIEHHS IUI0II A€l ¢ MCIO0JIb30BAHUEM TEOPEM

Teopema KOCHHYCOB, TpuroHoMeTpuu (hopMya IIOMIAIN TPEYTOIbHAKA YepPE3 JIBE CTOPOHBI M YTOJI

TeopeMa CHHYcOB. Pemenne | MexIyHHUMH, (GopMyIia IUIOMAAN YeTHIPEXYTOJIBHIKA YePe3 €r0 AUaroHaIN U yroJl

TPEYTOIBEHUKOB. MEXIY HUMH).

[IpakTryeckoe npuMeHeHne | PemaTs TpeyronbHUKH.

JOKa3aHHBIX TEOPEM. PemiaTh npakTHiecKue 3a/1auu, CBOAAIINECS K HAXOKICHUIO PA3ITHIHBIX
9JIEMEHTOB TPEYTOJIbHHKA.

2. |IIpeobpazoBanune momoous. 10 [onsarue o mpeodpazoBarnu | OcBauBATH MOHIATHE IPEOOPA30BAHMUS TTOA0OHS. https://m.edsoo.ru
Mertpuueckue nogo6usi. CoorBercTBeHHbIe | MceiieoBaTh OTHOIICHNE TIMHEWHBIX 3JIEMEHTOB (pUTyp TIPpH peoOpa3oBaHUK [7f41al2c
COOTHOILICHUS AJIEMEHTHI MOJI00HBIX QUryp.| moxoous.

B OKPY’KHOCTH. Teopema o nmpousBenenun | HaxoauTh npuMeps! o100us B OKpY>KaroIeil 1eHCTBUTEIBHOCTH.

OTpPE3KOB X0OpJ, TeopemMa 0 | BLIBOIUTH METpUUECKHE COOTHOLICHHS MEXK/TY OTPE3KAMHU XOPII, CEKYIINX U
HPOU3BE/ICHUN OTPE3KOB KacaTeJIbHbIX C UCIIOJIb30BAaHUEM BITMCAHHBIX YTJIOB M MOJOOHBIX TPEYTOJILHUKOB.
CEeKyILUX,TeopeMa o PemaTh reoMeTprueckue 3a1a41 ¥ 33/1a41 U3 pealibHOM )KU3HU C UCIIOJIb30BAHUEM
KBaJIpaTeKacaTesbHOM. MIOJJOOHBIX TPEYTOJILHUKOB.
[Ipumenenue B peneHun
reOMETPHUYCECKHX 33/ad.

3. | BekTops 12 OmnpeneneHne BEKTOPOB, Hcnonb30BaTh BEKTOPHI KaK HalpaBIeHHbBIE OTPE3KU,HCCIe0BATh https://m.edso0.ru

CIIO’KEHHE U BBIYMTAHHE
BEKTOPOB, YMHOKEHHE
BEKTOpa Ha YUCIIO.
duznyeckuil u
TEOMETPUYECKUNA CMBICT
BEKTOPOB. Pa3iioxenune
BEKTOpa I10 IBYM
HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTOpa.
CkansipHO€ IpOU3BENCHUE
BEKTOPOB, €r0 IPUMEHEHUE
JUI. HAXOXKI€HUS JUIMH U

reoMeTpUUeCKuil (Iepemenierne) u Gu3nIecKuii (Cruia) CMBICITBI BEKTOPOB.

3HaTh onpeaeeHusi CyMMbI U Pa3HOCTH BEKTOPOB, YMHOXKEHHUS BEKTOpa Ha YHCIIO,
UCCJIeq0BATh [COMETPUYCCKUIN U (PU3MYECKHI CMBICIIBI 3THX ONEPALIUii.

PemaTh reoMeTpuyuecKre 3a/1auu ¢ UCHOJIb30BAaHUEM BEKTOPOB.

PackiaabIBaTh BEKTOP 110 IByM HEKOJUIMHEAPHBIM BEKTOPAM.

Hcnonb30BaTh CKAISPHOE POU3BEACHHE BEKTOPOB, BHIBOJUTH €0 OCHOBHbIE
CBOWCTBA.

BbIuuciasiTb cyMMy, Pa3HOCTh U CKaJISIPHOE ITPOU3BEICHUEBEKTOPOB B
KOOpJMHATaX.

IIpuMeHsATH CKATSIPHOE TIPOU3BENICHNE IJIsl HAXOXKICHUS JUIMH U YTJIOB.

[7f41al2c
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yrios. Pemenue 3anay ¢
MIOMOIIIBIO BEKTOPOB.
[IpuMeHeHHE BEKTOPOB AN
pemreHus 3a1a9 GU3NKH.

JlexapTOBbI KOOPAUHATHI
Ha TUIOCKOCTH.

JlexapTOBBI KOOPAMHATEI
TOYEK Ha MIOCKOCTH.
VYpaBHEHME IPSIMOH.
VYpaBHEHHE OKPYKHOCTH.
Koopnunats! Touek
nepecedeHust OKPYKHOCTU U
npsmMoi. Meto koopauHaT
NpH pELICHUU
TreOMETPUUECKUX 3a7ad,
MIPAKTUYECKUX 3a/1a4.

OcBauBaTh NOHATHE IPSIMOYTOIBHON CHCTEMBIKOOPINHAT, JEKAPTOBBIX
KOOPJHMHAT TOYKH.

BbiBOAMTB ypaBHEHUE NIPSIMON U OKPYKHOCTU. BbIAeIATh OJIHBIN KBaapaT s
HaXOXJICHUS IIEHTPA U paiyca OKPYKHOCTH I10 €€ ypaBHEHHIO.

PemaThb 3a1a4u Ha HAXOXK/ICHHUE TOUCK NEPECEUECHNUS MIPSIMBIX U OKPY>KHOCTEH ¢
TIOMOIIBI0 MeToa KoopauHaT. Menosib30BaTh CBOMCTBA YIIIOBOTO KOG QHIIMEHTa
MIPSIMOI1 ITpU PELIeHNH 3a/1a4, AJIs ONpeAeSICHUs PACIOI0KESHUS MPIMO.
IIpuMeHsATh KOOPIMHATHI IIPU PELICHUN T'€OMETPUIECKHX U MPaKTUYECKHX 3a/1a4,
JUIS IOCTPOCHUS MaTeMaTHYeCKUX MOJeliel peaabHbIX 3a1ad («METOo
KOOpAMHATY).

IMonb30BaTHCs /111 TOCTPOCHUS ¥ UCCIIEAOBAaHNI UPPOBBIMU pECypcaMu.
3HAKOMHUTBCS ¢ MCTOPUEH Pa3BUTHUsI TEOMETPUHU.

https://m.edsoo.ru
[7f41al12c

IIpaBunbHbIE
MHOTOYTOJIbHUKH. JmiHa
OKPYXHOCTH U IIIOIIAAb

Kpyra.
Brruncnenue miomaaen.

[IpaBunbHbIE
MHOT'OYT'OJIbHUKU. Hucno .
JmHa OKpy>KHOCTH, JyTH
OKpyKHOCTH. PaguaHHas
Mepa yria.

IMnomans kpyra, cexTopa,
CETMEHTa.

DopMyJIHMPOBATh OIPEIEICHUE PABUIBHBIX MHOTOYT'OJIbHUKOB, HAXOAUTh UX
s1eMeHThl. [10J1b30BaTHCsl TOHATHEM JIMHBI OKPY>KHOCTH, BBEAEHHBIMC IIOMOIIIBIO
MIPaBUJIBHBIX MHOTOYTOJILHUKOB, ONPEAesATh YUCIIO T, JJIMHY AYTH U PaJuaHHYyIO
Mepy yria.

I[IpoBoauTh MEpexo OT paIHaHHON MEpHI yTiia K TPaIyCHOW U HA000POT.
OmnpeaensiTh WIOMAAL KPyTa.

BsiBoguts ¢opmyJisl (B rpagyCHON U paJiaHHOW Mepe)Is JUTHH IYT, TDIOMIae
CEKTOPOB M CETMEHTOB.

Bpruucasthb mwiomany Guryp, BKIIOYAIONINX dJIEMEHTBI OKPY>KHOCTH (KpyTa).
HaxoauTts ruionjaau B 3a1a4ax peajsbHOM )KU3HU.

https://m.edsoo.ru
[7f41al2c

JBH>KEHMSI TIIOCKOCTH.

IlonsiTHe 0 ABU>XKEHUU
IUIOCKOCTH.
[TapannensHblil IepeHoC,
nosopot IIpumenenue npu
pelIeHnN 3aay.

Pa30upaTs npuMepsl, WITIOCTPUPYIONTNE TOHATHS JBIKEHHS.
®opmMyIHpPOBAThH ONPEIENEHN IIApaAIITIEIbHOI0 IEPEHOCA,IIOBOPOTA M OCEBOM
cUMMeETpUU. BBIBOAUTH UX CBOMCTBA, HAXOAUTD HEIIOBUKHBIE TOUKH.
HaxoauTh LEHTPH! U OCH CUMMETpHi npocteimux ¢puryp. IlpumeHaTs
NapajuIeNIbHbIA NEPEHOC U CUMMETPHIO IPU PELIEHUU F€OMETPUYECKUX 3a1a4
(pa3bupaTb npuUMepsI).

Hcnonbp30BaTh U1l HIOCTPOSHHUS M MCCIIEIOBaHNH IIM(POBBIE PECypCHI.

https://m.edsoo.ru
[7f41al2c

[ToBTOpEeHue, 0000IICHNE,
CHUCTEMATH3ALVS 3HAHWIMA.

[ToBTOpEHNE OCHOBHBIX
TIOHSTHH U METOJIOB KYypCOB
7-9 xnaccos, 00001IeHHE U
cHCTeMaTH3aI¥sl 3HaHUH.
IIpocreiinue
reoMeTpuIecKue (purypsl u

OnepupoBath NOHATHAMHU: QuUrypa, ToukKa, NpsiMasi, yroj,MHOrOyTr OJIbHHK,
paBHOOEIPEHHBIH U PABHOCTOPOHHUH TPEYTOJILHUKH, ITPSIMOYTOIbHBIN
TPEYroJIbHUK, MeJJaHa, ONCCEKTpHCa U BBICOTA TPEYTOJIbHUKA, apauIeIOTPaMM,
PpOMO, IPSIMOYTOJILHUK, KBaJpaT, TPaIeLys; OKpY>KHOCTb, KacaTeJIbHasl; PaBEHCTBO
1 ofo6ue ¢puryp, TpeyroIbHUKOB; MAPAIUIETHHOCTD U MEPICHINKYIISIPHOCTD
MIPSIMBIX, YTOJI MEXKAY IPSIMBIMH, CHMMETPHSI OTHOCHTEIIFHOTOUKH U TIPSIMOH;

https://m.edsoo.ru
[7f41al2c
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ux cpoictea. 3mepenue
TeOMETPUUECKUX BEIUYMH.
TpeyroabHuky.
[TapannenbHbie u
MEPIEHANKYIIIPHBIE
IIpsSIMBIE.

OKpy»XHOCTb U KpPYT.
I'eomerpuueckue
MIOCTPOEHHUS. YTJIBI B
OKpYKHOCTU. BriricanHbie 1
OTIHMCaHHBIE OKPYKHOCTH
MHOTOYTOJIBHUKOB. [Ipsimast
U OKPY>KHOCTb.
YeTbIpEXYTOJIBHUKHY.
Brnincanssle n onucaHHbIe
YETBIPEXYTOJIbHHUKH.
Teopema [Tudaropa u
Hayvaja TPUTOHOMETPHUHU.
Pemenne o0mmx
TPEYTOJIbHUKOB.
IIpaBunbHbIE
MHOTOYTOJIbHUKH.
IIpeobpazoBanus
IJIOCKOCTH. JIBHKEeHHUS.
[Mogo6ue. CummeTpus.
IInomans. Beruucnenue
miomagen. ITnomagn
oTOOHBIX QUTYD.
JlexapTOBBI KOOPAMHATHI HA
I10cKoCTU. BekToph! Ha
INIOCKOCTH.

JUTMHA, PacCTOSIHUE, BEJIMUMHA yTJIa, IJI0U[ab, IEPUMETD.
Hcnoab3oBath (pOpMYJIbI: IEpUMETPA U TUIOIIATH MHOTOYTOJILHUKOB, JUTUHBI
OKPY>KHOCTH U IUIOINAH KPyra,00bEMa MPsMOYTOJIbHOTO MapajuIeienune ia.
OnepupoBaTh NOHATHAMMU: TIPSIMOYTOJIFHAS CHCTEMa KOOPAWHAT, BEKTOP;
HCNOJIb30BATh 3TH MOHITHS JJIS TIPEICTABICHIS JaHHBIX U PEIICHUs 3324, B TOM
YHCIIen3 JPYTUX YU4eOHBIX PEeIMETOB.

PemaTh 3a1a4 Ha IOBTOPEHUE OCHOBHBIX MOHATUH, HJUTFOCTPALIUIO CBS3EH
MEXITy Pa3IMIHBIMH 9acTAMH Kypca. BeIOMpaTh MeTo/ /s pereHus 3aJaqu.
Pemiarhb 3a1a4u 13 TOBCETHEBHON KU3HH.

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1M(GPOBOM MHpE BEPOSTHOCTb M CTAaTHCTUKA MPHOOpETaOT BCE
OOJBIIYI0 3HAUUMOCTh, KaK C TOYKH 3pEHUs NMPAKTHUUECKUX NPHIIOKEHHH, Tak M MX POJIH B
o0pa3oBaHUM, HEOOXOIUMOM KaXIOMYy 4eloBeKy. Bospacraer umcino mnpodeccuii, mnpu
OBJIQICHUU KOTOpPBIMU TpeOyeTcs Xopoluas 0a3oBas MOArOTOBKA B 00JACTH BEPOSTHOCTU U
CTaTUCTHKH, Takas MOATOTOBKA BaKHA JJS TNPOJODKEHUS OO0pa3oBaHMs W JJIs  YCIECUIHON
po¢eCCHOHATIBHON Kapbepsl.

Kaxxnplii 4yenoBeK NOCTOSHHO NPUHUMAET PELIEHUS Ha OCHOBE HMEIOUIMXCA Y HEro
JAHHBIX. A 1711 00OOCHOBAHHOIO HPUHATHS PELICHHMs] B YCIOBHUAX HENOCTaTKa WIM H30BITKA
uHpOpMaUKM HEOOXOJUMO, B TOM HYHCIE XOpOmo c(HOpMHUPOBAaHHOE BEPOSTHOCTHOE U
CTaTUCTHYECKOE MBIIIJICHHE.

NMeHHO mMOATOMY OCTpPO BCTala HEOOXOJAMMOCTh CHOPMHUPOBATH y OOYYArOIIMXCS
(YHKLUMOHAJIBHYI0 TIPAMOTHOCTb, BKJIIOYAIOLIYl0 B ce0f B KauecTBe HEOTheMIIEMOU
COCTaBJISIIOLIEH yMEHHE BOCIPUHUMATh M KPUTHUYECKH aHAJIU3UPOBATh HH(POpPMAILUIO,
IpPEJCTAaBICHHYI0 B pa3IMuHbIX (opMax, I[OHMMATh BEPOATHOCTHBIM XapakTep MHOTHUX
peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEH, TPOU3BOAUTh IPOCTENILINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4eOHOM Kypce€ C OCHOBHBIMHM IpUHIMIIAMU cOOpa, aHaiau3a u
NpPEICTaBICHNS JTaHHBIX W3 Pa3W4HbIX cep KU3HU OOIIeCTBAa M TrocynapcTBa MpHoOmaeT
oOyyaromuxcst K OOIIECTBEHHbIM HHTepecaM. l3yueHue OCHOB KOMOHMHATOPHKH pPa3BUBAET
HaBbIKM OpraHu3alUu Iepedopa M MoJc4Y€Ta 4Yuciia BapUaHTOB, B TOM 4YMCJE B MPHUKIAJHBIX
3ajjayax. 3HAKOMCTBO C OCHOBaMH TeOpHUHU rpadoB co31aéT MaTeMaTHUeCKUil (QyHIaMeHT JJis
dbopMupoBaHHS ~ KOMIIETEHIMII B oOsiactu MH(pOpMAaTUKH M LU(POBBIX TexHosoruid. [lpu
U3y4YEHUM CTAaTUCTHUKHM W BEPOSITHOCTH OO0OramiaroTcs NpeACTaBICHUs OOYy4aroluxcs o
COBPEMEHHOM KapTMHE MHMpa U METO/ax €ro HccienoBaHus, (GOpMUPYETCS MOHHUMaHHUE POJIU
CTaTUCTHKM KaK HCTOYHMKA COLMAIBHO 3HAYUMOW MH(POPMALMU U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJIEHHUS.

B cooTBercTBUM C JaHHBIMM LEISIMM B CTPYKTYpe MpOrpamMMbl Y4eOHOro Kypca
«BeposTHOCTh M CTAaTUCTHKa» OCHOBHOTIO OOIIEro 00pa30BaHUSl BBIJEIECHBI CIEAYIOLINE
coJiepKaTenbHO-MeToanueckue nuHun: «lIpeacraBnenne NaHHBIX U ONUCATEIbHAs CTATUCTHUKAY,
«BeposTHOCTBY, «IeMEeHThl KOMOMHATOPUKNY, «BBeaenue B Teoputo rpadoBy.

Copepxanne nuHun «lIpencraBieHue NaHHBIX M ONHCATENbHAsl CTATHCTHKA» CIIYKUT
OCHOBOH 111 (JOPMHUPOBAHUSI HABBIKOB pabOThl ¢ MHPOPMAIMENH: OT YTEHHUs] U UHTEpIpeTalun
uHpOpMalLlMK, TpeACTaBIEHHOW B TabnuIax, Ha JuarpaMmMax M rpadukax, 10 cbopa,
MIPEJICTaBJICHUS U aHAJIM3a IaHHBIX C UCIOJIb30BAaHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPETHUX
u pacceuBanus. PaboTast ¢ naHHBIMH, OOy4aroIuecs: y4yaTcsl CUMTBIBATh M MHTEPIPETHPOBATH
JaHHbIE, BBIIBUTaTh, apryMEHTUPOBATh M KPUTHKOBATh MPOCTEMINE THIOTE3bI, Pa3MbIILIATH
HaJl (haKTOpaMH, BBI3BIBAIOLIMMH U3MEHUMBOCTD, M OLICHUBATh UX BIMSHUE HA paccMaTpUBacMble
BEJIMYMHBI U MTPOLIECCHI.

NHTynTHBHOE  WpeACTaBI€HHWE O  CIy4yallHOMW  WM3MEHUYMBOCTH,  HCCIIEOBaHHE
3aKOHOMEPHOCTEN W TEHACHIUN CTAaHOBUTCS MOTHUBHPYIOIIEH OCHOBOM JUIsl U3YYEHHS] TEOpUU
BEPOATHOCTEW. boiplIoe 3HAaYeHHE UMEIOT NPAKTUYECKUE 3alaHus, B YAaCTHOCTU OIBITHI C
KJIACCHYECKUMHU BEPOSITHOCTHBIMU MOJIETISIMH.

[ToHATHE BEPOSATHOCTH BBOAMUTCS KaK Mepa MpaBaonoaodus ciaydaiiHoro coObitus. [Ipu
M3Y4YEeHUH y4eOHOro Kypca o0ydaronuecs 3HaKOMATCS C MPOCTEHIIMMHU METOJJaMHU BBIYHCIICHUS
BEPOATHOCTEN B CIIy4alHBIX IKCIEPUMEHTAX ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU MCXOJaMH,
BEPOSITHOCTHBIMM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pellaTh Oosee clIoXkHbIE 3amauu. B
y4eOHBII Kypc BXOJST HavajbHBIC MPEACTABICHUS O CIyYalHBIX BEIMYMHAX M UX UYHUCIIOBBIX
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XapaKTEePUCTUKAX.

B pamkax  y4eOHOro Kypca  OCYIIECTBISETCA  3HAKOMCTBO  OOYyYarOIIMXCS C
MHOKECTBAMU M OCHOBHBIMHU OIE€pallMsIMHU HaJ] MHOXXECTBAMH, PACCMATPUBAIOTCA MPUMEPHI
MPUMEHEHHUS JIUIS PEeLICHUS 3314, a TAK)Ke UCIIOJIb30BAHMS B JPYTUX MAaTEMaTHUYECKUX Kypcax U
y4€OHBIX IPEeIMETAX.

B 7-9 xnaccax msywaercs ydeOHBIM Kypc «BeposATHOCTh W CTaTHCTHKa», B KOTOPBIH
BXoAAT paznensl: «lIpeacTaBieHue NaHHBIX W OINUCATENIbHAs CTaTUCTHKa», «BeposTHOCTHY,
«OneMeHThl KOMOMHATOPUKNY, «BBeneHune B Teopuio rpadosy.

O01m1ee 9rcI0 4acoB, PEKOMEHI0BAaHHBIX IS U3yYSHHS yUeOHOTO Kypca «BeposSTHOCTh 1
cratuctukay, — 102 gaca: B 7 kiacce — 34 ygaca (1 gac B Henemio), B 8 kiacce — 34 gaca (1 gac B
Heqeno), B 9 kiacce — 34 vaca (1 gac B Heneno).
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COJAEPKAHUE OBYYEHUA

7 KJIIACC

IIpencraBnenue NaHHBIX B BHJE TaOiML, Auarpamm, rpadukoB. 3amojHeHUe TaOJull,
YTEHHUE U MOCTPOCHHE AHarpaMM (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTroBbIX). UTeHHe TpadukoB
peanbHbIX MpoleccoB. V3BnedeHue MHPOpPMALUU U3 JUarpaMM M TabJul], HCIIOJIb30BaHUE U
MHTEpIIpETalNsl JaHHBIX.

OmnucarenbHas CTATUCTHKA: cpeiHee apupMeTHYecKoe, MeInaHa, pa3Max, HaubouiplIee u
HauMEHbIlIee 3HaYeHUsI HA0opa YUCIIOBBIX TaHHBIX. [IpuMepsl ciydaliHON U3MEHUYUBOCTH.

CrydaifHbIH SKCIIEpPUMEHT (OIIBIT) U CiIy4aiiHoe coObiTHe. BepostHocTh U yactoTa. Pomib
MaJIOBEPOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUH B MpUpoOjAE U B oOmecTBe. MoHeTa u
UrpanbHasi KOCTb B TEOPUHU BEPOSTHOCTEN.

I'pad, Bepmmua, pedbpo. Crenenp BepmuHbL. UYwcino pédep w cyMMapHas CTEICHb
BepwnH. [IpencraBnenue o cBsizHoctu rpada. lenu m nukisl. ITytu B rpadax. O6xoxn rpada
(otinepoB myTh). llpencraBienne o0 opueHTHpPOBaHHOM rpade. Permenue 3amad ¢ MOMOIIBIO
rpados.

8 KJIACC

IIpencraBneHue AaHHBIX B BUJE TaOJIUL, UarpaMM, rpadukos.

MHOK€eCTBO, 3JE€MEHT MHOXECTBa, MOAMHOXecTBO. Omnepanuu HaJ MHOXKECTBAMU:
o0beMHEeHHe, IepecedyeHue, gonojgHeHue. CBOMCTBa omepauuii  HajJ  MHOXKECTBAMHU:
[IEPEMECTUTEIIBHOE, COYETATEeNIbHOE, pACIpENeauTeNIbHOe, BKIOueHus. lcnonb3oBaHue
rpau4ecKoro MnpeacTaBIeHUs] MHOXKECTB JUIsl OMMCAHUS pealibHBIX MPOLECCOB U SBJICHUH, NPH
peLIeHNH 3a]1a4.

N3mepenue paccenBaHus NaHHBIX. Jlucnepcus M CTaHIApTHOE OTKJIOHEHHME YHCIIOBBIX
HabopoB. JluarpaMma paccenBaHMUsL.

OneMeHTapHble COOBITUS cilydaiiHoro ombiTa. CiyyaiiHble coObiTus. BepostHocTH
coObITHi. OTBITEI C PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMH COObITHSMH. Ciy4yailHbli BBIOOP.
CBsi3b MEXJy MaJlOBEPOATHBIMU M NPAKTUYECKU JIOCTOBEPHBIMH COOBITUSMH B HPUPOAE,
oOLIeCTBE U HayKe.

Hepeso. CBolicTBa 1E€PEBBEB: €AMHCTBEHHOCTD ITYTH, CYILIECTBOBAaHUE BUCSUYEH BEPILNHBI,
CBS3b MEXJy 4YMCIOM BepIMH U yucioMm pébep. [lpaBuno ymHoxeHus. Pemienue 3amau c
HOMOIIBIO TpadoB.

[IpotuBononoxusie coObiTHs. Juarpamma Oinepa. OObeAWMHEHHE H TEepeceYCHHUE
coobiTuil. HecoBmecTHble coObITHs. Popmyrna CIOXKEHHS BEpOATHOCTEH. YclloBHas
BeposATHOCTb. [IpaBuino ymHoxenus. HesaBucumsie coObitus. [IpeacraBnenue 3KkcneprMeHTa B
BUJE JiepeBa. PeneHne 3aa4 Ha HAaXO0XKJIEHUE BEPOSTHOCTEN C IOMOIIBIO JIEpeBa CIy4ailHOrO
AKCIIEPUMEHTA, TUarpaMm Ditiepa.

9 KJIACC

[IpencraBienue naHHBIX B BUJE TAaOIUL, quarpamm, rpadukoB, HHTEpIpETalHs JaHHbBIX.
YreHune U NOCTpOCHUE TAONIHULI, TUarpaMM, rpaduKoB MO peasbHBIM JaHHBIM.

[TepectanoBku u Qakropuan. Coyetanusi u unucio couetanuid. TpeyronpHuk Ilackas.
Pemienue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckas BeposTHOCTh. CirydaliHbI BHIOOP TOUKH M3 (UTYpPhI HA MJIOCKOCTH, U3
OTpe3Ka U U3 Iyr'¥ OKPYKHOCTH.

Ucnbitanme. Ycnex m Heynaya. Cepust HMcnblTaHMM g0 mepBoro ycmexa. Cepus
ucnbITanuil bepuymnu. BepositHocTu coObITHI B cepru ucnibITanuii beprysnu.

CrnyuyaitHas BelMYMHA U paclipelielieHHe BEeposSITHOCTeH. MaTemarnueckoe OXXHIaHue U
mucnepcus. [Ipumepsl MaTeMaTH4ecKoro OXHAaHUS KaK TEOPETUYECKOIO CPENHEro 3HauYeHUs
BEJIMYMHBI. MaTeMaTnyeckoe oKuJaHue U JTUCIEpCUs CIydyallHOM BEIMYMHBI «UUCIIO YCIEXOB B
CepHUH UCIBITAHUN bepHyImn».

[TonsTre 0 3akoHe OoNbIIUX YKcen. MzMepeHnre BeposITHOCTEH ¢ TOMOIIIBIO YacTOT.

Poinb 1 3HaueHME 3aKOHA OOJBIINX YHCET B IPUPOJIE U OOIIECTBE.
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IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIC pe3yabTaThl OCBOCHHSI IPOrPaMMbl yueOHOTO Kypca K KOHIy OOy4eHus B
7 Kkaacce:

Yurare uHpOpMaLUIo, NPEICTABICHHYI0 B TaOJUIaX, Ha auarpammax, IpeaCTaBIISTh
JaHHBIC B BHJIC TAOJIMIl, CTPOUTH JUArpaMMbl (CTOIOMKOBBIE (CTOJIOYATBIC) W KPYTOBHIE) TIO
MacCuBaM 3HAYEHUH.

OnucelBaTh W HMHTEPIPETUPOBATH PEAJIBHBIE YMCIOBBIE JAHHBIE, IPEICTABICHHBIE B
Tabiuuax, Ha AuarpaMmax, rpapukax.

Hcnonp30BaTh A ONUCAHUS JI@HHBIX CTATUCTHUYECKHE XapaKTEPUCTUKHU: CpEAHEe
apudmernyeckoe, MearaHa, HanooJbIlIee U HaMMEHbIIee 3HAUCHUS, pa3Max.

Hwmetb mpencraBieHHEe O CAy4aiiHOM M3MEHYMBOCTH Ha MpUMepax LeH, (pu3muecKkux
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, HMETh IPEJICTABICHHE O CTAaTUCTUYECKOU
YCTOMYUBOCTH.

[IpenmeTHble pe3ysibTaThl OCBOEGHUS MPOrpaMMbl YUeOHOI'0 Kypca K KOHIly 0Oy4eHus B
8 kJacce:

W3Bnekath W mpeoOpa3oBbIBaTh HH(POPMAIMIO, TPEACTABICHHYIO B BHIEC Ta0NHII,
Jarpamm, rpaukoB, IPEeICTaBIIATh JaHHbIE B BUJIE TaOJIUL, 1UarpaMMm, rpaduKoB.

OnucelBaTh JaHHBIE C MOMOULIbIO CTATUCTMYECKUX IOKa3aTesed: CpelIHUX 3HAUYECHUH U
Mep paccenBaHus (pa3Max, AUCHEPCUs U CTAaHJApPTHOE OTKIJIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAUYEHUH M YACTOThl COOBITUM, B TOM 4HCIE IO
pe3yibTaTaM U3MEpPeHUN U HaOJII0ICHUH.

HaxomuTh BEpOSTHOCTM CIly4alHBIX COOBITMM B OIBITaX, 3Has BEPOATHOCTU
3JIEMEHTAPHBIX COOBITMH, B TOM 4YHCIE B OINBITaX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH.

Hcnonb3oBare rpaduyeckue MOJENTH: AEPEBO CIIy4ailHOTO SKCIEpHUMEHTa, AMarpaMMbl
DOlinepa, ynciaoBas mnpsmasi.

OnepupoBarh MNOHATHSAMH: MHOXECTBO, MOJMHOKECTBO, BBINOJIHATh ONEPALUU Haj
MHO’KECTBaMU: O00BEAMHEHUE, TIepeceUYeHre, JAO0NOIHEHUE, MePEeUUCIATh dJIEMEHTHl MHOXKECTB,
IIPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonp3oBark rpapuueckoe MNpeACTaBICHUE MHOXKECTB U CBS3€H MEXIy HUMH Ui
ONHUCAHMs TPOLIECCOB U SABJICHWH, B TOM YHUCIIE MPU pEIIEHUH 3a1ad M3 APYIHX Y4eOHBIX
IIPEMETOB U KypCOB.

[IpenMeTHbIEe pe3yabTaThl OCBOEHHUS NMPOTrpaMMbl Y4eOHOT0 Kypca K KOHILy oOydeHus B
9 kJacce:

W3BnekaTb © mpeoOpa3oBbIBaTh WHPOPMALMIO, TMPEACTABIEHHYIO B  Pa3IMYHbIX
UCTOYHUKAX B BUJAE TaOJHI, Iuarpamm, rpagukoB, IPEICTaBISATh JaHHbIE B BUAE TaOJHIL,
Jrarpamm, rpa@ukoB.

Pemarp 3agaun opraHu30BaHHBIM TEepeOOPOM BApUAHTOB, a TAaKXKE C HCIOIb30BAaHHEM
KOMOWHATOPHBIX MPaBWJI U METOJIOB.

Hcnons30BaTh onucaTeNlbHbIE XapaKTEPUCTUKH JIUISI MACCUBOB YHCIIOBBIX JAHHBIX, B TOM
4UCIIe CPEAHUE 3HAUCHUS U MEPBl PACCEUBAHMSL.

Haxomuth dacTOThl 3HAa4eHMM M YacTOThl COOBITHS, B TOM UHCJIE MOIb3YSICh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOJCHUH.

HaxomuTth BEepOSITHOCTH cCiy4yailHBIX COOBITHMI B M3Y4YEHHBIX OIBITaX, B TOM YHCJIE B
OTBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPUSAX HCIBITAHUI /10 MEPBOTO
ycnexa, B Cepusax UCIbITaHUN bepHyim.

HNMers mnpencraBiaeHue O CIydallHOM BEIWYMHE U O PACIPEINEICHUU BEPOATHOCTEH.
MMmeTp mpeacTaBieHHE O 3aKOHE OONBIIMX YHCEN KAK O IPOSIBICHUM 3aKOHOMEPHOCTH B
CIIydyaifHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBINUX YKCE B IPUPOJIE U OOIIECTBE.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne n/n| HanmenoBanmue pasnesios| KoanmuecTso IIporpammHoe coaep:kanue OcHOBHEIEC BU/IBI 1eSITEILHOCTH 00y4AaI0IHXCH 20P
W TeM Y4eGHOro mpeaMera 4acoB
1. |IlpencraBieHue JaHHBIX. 7 [IpencraBnenue naHHBIX B OcBauBaTh cNOCOOBI MPE/ICTABICHUS CTATUCTUYECKUX JAHHBIX M YUCIIOBBIX https://m.eds
tabnunax. [IpakTnyeckue MacCHBOB C IOMOIIIBIO Ta0JHII ¥ JUATPAMM C HCIIOJIb30BaHUEMaKTyaJIbHBIX 1 00.ru/7f415f
BBIYHCIICHUS TIO TAOIMYHBIM Ba)KHBIX JaHHBIX (HeMorpaduyeckue JaHHBIC, IPOM3BOICTBO NPOMBINUICHHOW 1 | dC
JaHHBIM. l3BIICUeHNE U CENbCKOXO03SIHCTBEHHON IPOIYKIMH, OOIIECTBCHHBICH TPUPOAHBIC SBICHUS).
MHTEPIIPeTaus TaOINIHBIX H3yuyats MeToABI paOOTHI C TAOMUYHBIMU U TpaIeCKUMH TIPENCTaBICHUAMH
naHHBIX. [IpakTHueckas paboTa | JaHHBIX C MOMOMIBIO IIM(POBBIX PECYPCOB B XOJE MPAKTHYECKUX PadoT.
«Tabmump.
I'paduueckoe npencrasneHue
JIAHHBIX B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX)
nuarpamm. YteHue u noctpoeHue
quarpamm. [Ipumepst
JeMorpapMyecKux AUarpamm.
[pakTryeckas padbora
«JlnarpaMmsDy.
2. |OmnucarensHas 8 Uncnossie Habopbl. Cpennee OcBauBaTh NOHATHSA: YHCIOBOI HAOOP, Mepa NEHTPAIBHON TEHICHIUH (Mepa https://m.eds
CTaTHUCTHKA. apupmeTryeckoe. Meanana [EHTpa), B TOM YHCIIECpeqHee apupMeTnieckoe, Meanana. OMuchIBaTh 00.ru/7f415f
YHCIIOBOTO Habopa. CTAaTHCTHYECKHE JAaHHBIE C TOMOIIBIO CPEHETO apU(PMETHIECKOTO U MEIHAHBI. dc
VY cTOHYUBOCTH METHUAHEL. Pemtate 3agaun.
[paktryeckas padbora «Cpennue | M3y4aTs cBOMCTBA CPEIHUX, B TOM YHCIIEC TIOMOIIBIO IN(POBHIX PECYPCOB, B
3HaueHus». Hanbomnbiee u X0JIe MPaKTHYECKUX paboT.
HavMEHbIIIee 3HAYCHHS OcBauBaTh NOHITHS: HaUOOJIbIIIEE U HAUMEHbIIIEE3HAYEHHSI YHCIIOBOTO MaCcCHBa,
4yHcI0BOro Habopa. Pa3smax. pa3max.
Pemats 3aaa4um Ha BEIOOpP crioco0a omucaHus JaHHBIX B COOTBETCTBHH C
MPUPOJION JAHHBIX M LEJSIMHA UCCIICOBAHUSI.
3. | Cny4aiiHast ©3MEHYHUBOCTb. 6 CryuaiiHasi HK3MEHYHBOCTD OcBanBaTh MOHATHSA . YaCTOTA 3HAYCHUI B MACCUBE JaHHBIX, TPYIITMPOBKA https://m.eds

(mpumepsr). Yacrora 3HaUeHU B
MaccuBe JaHHbIX. [ pynmupoBka.
I'ucrorpammsl. [pakTuyeckas
pabora «Ciy4aiiHas
N3MEHYHBOCTBY.

JIaHHBIX, THCTOIpPaMMa.

CTpouTh ¥ aHAJU3MPOBATH THCTOIPAMMBI, MOAOMPATH ITOIXO IS mIar
rpynnupoBku. OcBanBaTh rpaduuecKre NpeICTaBICHUS Pa3HBIXBUIOB CIlydaiiHON
M3MEHYHMBOCTH, B TOM YHUCJIE C TOMOIIBIO IIM(POBBIX PECYPCOB, B XOJIE
NPaKTHYECKONW PabOTEHIL.

00.ru/7f415f

dc
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Bgenenue B Teoputo
rpadoB.

I'pad, Bepimna, pedpo.
[IpencraBnenue 3agaqu c
nomouipto rpada. Crenenn
(BayieHTHOCTH) BepIIUHEBL. UHcio
p€bep u cymmapHasi CTETICHb
BepuvH. llens u nuki. I1yts B
rpage. [Ipencrapnenne o
cBszHOCTH rpada. O6xox rpada
(stiepoB myTh). [Ipencrasienne
00 OpUEHTHPOBAHHBIX rpadax.

OcBauBaTtp nousiTusi: rpad, BepinHa rpada, pedpo rpada, creneHs (BaJICHTHOCTb
BEPIINHBI), IIENb U IIHKJL.

OcBauBaTh NOHSITHS: IIyTh B Tpade, 3iIepoB myTh,00x01 rpada,
OpMEHTHPOBAHHEIH rpagd.

Pematsb 3a1a4u Ha IIOMCK CYMMBI CTEIIEHEH BEpIIH rpada, Ha HOUCK 00Xoa
rpacda, Ha MOUCK MyTEHB OpUEHTHPOBAHHBIX Tpadax.

OcBanBaTh c1OCOObI IPEACTABICHHNS 33/1a9 U3 KypcaanreOpbl, TeOMETPHH, TEOPHU
BEPOSATHOCTEH, IPYyruX MPEIMETOB ¢ IIOMOIIEIO rpadoB (KapThl, CXEMHI,
3NEKTPUYECKUe NenH, QyHKIIMOHAIBHBIC COOTBETCTBUS) Ha IIPHMEPaX.

https://m.eds
00.ru/7f415f

dc

BeposiTHOCTD 1 4acToTa 4 Cry4aiiHblil OTBIT U ciTy4yaiiHoe | OcBaMBATh MOHATHSI: CIy4aliHbINA OMBIT U CIyYaitHOe COOBITHE, MaJoBeposITHOE U | https://m.eds
CJIy4aiiHOTO COOBITHSI. coObITHE. BEpOATHOCT M Y4acTOTA | PAKTHYECKUIOCTOBEPHOE COOBITHE. 00.ru/7f415f
coObITHs. Posib ManoBeposaTHBIX 1| U3y4YaTh 3HAYMMOCTH MaJOBEPOSITHBIX COOBITHIB MPHPO/IE U OOIIECTBE Ha BaXKHBIX | C
MIPAaKTHYECKU TOCTOBEPHBIX npuMepax (aBapuu, HECYaCTHBIE CITyyau, 3alIUTa IIepCOHANbHONMH(OPMALINH,
COOBITHI B Ipupoae U nepeaaya JaHHBIX).
B obmectBe. MoHeTa n urpanbsHas| M3y4aTs posib KITAaCCHIECKUX BEPOSTHOCTHBIXMOJENCH (MOHETA, HTpaJIbHAS KOCTh)
KOCTb B TEOPUH BEPOSITHOCTEH. | B TEOPUH BEPOSITHOCTEH.
[MpakTryeckas padbora «Hactora | HabGawoaaTh M M3y4aTh 4acTOTY COOBITHIT B IPOCTBIXIKCIIEPUMEHTAX, B TOM YHCIIE
BBINA/ICHUS OpJIay. C IOMOIIBIO IIH(PPOBEIXPECYPCOB, B X0/1€ MPAKTHUECKOH pabOTHI.
O6061mmenne, 5 [IpencraBneHne qaHHBIX. IToBTOPATH N3y4YEHHOE U BHICTPAUBATH CHCTEMY3HAHHH. https://m.eds
cHCTeMaTH3alusl 3HAHWH. OmcarenpHast CTaTHCTHKA. Pemarsb 3aa4u Ha NPEACTABICHNE U OMUCAHNE JAHHBIX C IIOMOLIBIO U3yYeHHBIX | 00.ru/7f415f
BepositHOCTE cityyaliHOro xapakTepucTuk.OfCy:KaaTh MPUMePbI CITyYaiHbIX COOBITHII, MaJOBEPOSTHBIX | dC
COOBITHSL. MPaKTHYECKU JIOCTOBEPHBIX CIIy4ailHBIX COOBITHI, HX POJIM B IIPUPOJIE U )KU3HH
4eJI0BeKa.
OBUIEE KOJIMYECTBO 34
YACOB 110
[MPOI'PAMME
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8 KVIACC

Ne n/n| HanmenoBanue pasnesos| Konnuectso | IIporpammHoe conep:kaHue OcHOBHEIE BU/IBI 1eSITEJILHOCTH 00y4AaI0IHXCH 0P
U TeM Y4eOHOro npeaMera 4acoB
1. |IloBropenue kypca 7 4 IIpencraBneHue JaHHBIX. IToBTOPATHL U3YYEHHOE U BLICTPAUBATL CUCTCMY3HAHUMN. https://m.edso
KJacca. OmnucartenbHas CTaTUCTHKA. Pemats 3axa4u Ha npesICTaBICHUE M ONMMCAHUE JaHHBIX C TOMOILBIO U3yYEHHBIX 0.1u/7f417fb2
CunyuaiiHast ©3MEHYHBOCTb. XapaKTepUCTHUK.
Cpennue yncioBoro Habopa. PemiaTs 3aga4m Ha IpeCTaBICHUE IPYNITUPOBAHHbBIX JaHHBIX U OMUCAHUE
Cry4aiiHbple COOBITHSI. CIIy4ailHOM U3MEHYHUBOCTH.
BeposiTHOCTH M 9acTOTHI. PemaTh 3a1a4m Ha onpesieNICHNE YaCTOTHI CIyYaiHbIX COOBITHI, 00CyXICHNE
Krnaccuueckne Mosien TEOpUN | IPUMEPOB CITyYalHBIX COOBITHI, MaJIOBEPOATHBIX M MPAKTHYECKN JOCTOBEPHBIX
BEPOSITHOCTEH: MOHETA U CITyJaiHBIX COOBITHH, NXPOJIN B PUPOJIE U KU3HH YEIOBEKA.
UTpabHAs KOCTb.

2. |OmnucarenpHas 4 Otknonenus. Jucriepcust OcBauBaTh NOHATHS: UCIIEPCUS U CTAHAAPTHOCOTKIOHEHHE, HCTIOJIb30BATh 3TH https://m.edso
cTaTHCTHKA. PaccenBanme YHCIIOBOTO Habopa. XapaKTEePUCTUKH JUIS ONMCAHHS PACCEUBAHMUS JaHHBIX. 0.1u/7f417fb2
JTaHHBIX. CraHzapTHOE OTKJIOHEHHE BeiaBMraTh runoTesbl 00 OTCYTCTBUH WM HATMUUHUCBS3U 110 TUarpaMMam

4YHCIIOBOTO Habopa. JluarpaMMel| pacceMBaHMs.
paccenBaHUsL. CTponts AuarpaMMbl pacCeHBaHUS [0 UMEIOIUMCS JaHHBIM, B TOM YHCIIE C
OMOIIBI0 KOMITBIOTEpA.

3. | MHuoxecTBa. 4 MHOX€eCTBO, MOAMHOXKECTBO. | OCBAaMBAThL MOHATHS . MHOXKXECTBO, DJIEMEHT MHOYKECTBA, ITOJAMHOKECTBO. https://m.edso
Omnepariu HaJl MHOXKECTBAMH: | BBINOJIHATH omepanuy Ha/l MHOKECTBAMU:00bEINHEHNUE, TIEPECCUCHHE, 0.ru/7f417fb2
0o0beMHeHNE, IEpeceUeHIE, JIOTIOJTHEHHE.
nonosnHenne. CBoWcTBa Hcnonb30BaTh CBOMCTBA: IEPEMECTUTENBHOE, COUETATEIHHOE, PaCIIPEAEIUTENHHOE,
orepanyii HaJ MHO)KECTBaMH: | BKIIFOUEHHS.

MIepEeMECTUTENHHOE, Hcnonb3oBaTh rpaduueckoe NpeicTaBICHNEe MHOXKECTB IIPH OTIMCAHUH PealbHBIX
coyeTraTenbHoe, MIPOLIECCOB U SIBIICHUH, TIPY PEIICHHUH 33/1a4 U3 JPYruX y4eOHBIXIIPEAMETOB U KYPCOB.
pacIpeaennTenbHoe,
BKIIIOUeHus. ['padudeckoe
IIPEICTaBJICHHE MHOYKECTB.
4. | BeposTHOCTH CITy4aifHOTO 6 DreMeHTapHbIE COOBITHSI. OcBanBaTh NOHSATHS: JIEMCHTAPHOE COOBITHE, CITy4aifHOe COOBITHE KaK https://m.edso

COOBITHS.

Cnyuaiiabie cOOBITHS.
BbuaronpusitcTByromue
3JIEMEHTapHBIE COOBITHSI.
BepositHOoCcTH cOOBITHI. OTIBITHI
C PaBHOBO3MOXHBIMHU
9JIEMEHTAPHBIMU COOBITHSIMU.
Cityuaiinblii BEIOOD.

COBOKYITHOCTB OJIATONPHUATCTBYIOIINX 3JIE€MEHTAPHBIX COOBITHI, pPABHOBO3MOKHBIE
3eMeHTapHbIe coObITHS. PemiaTh 3aAayn Ha BEIYHCIICHUE BEPOATHOCTEH COOBITHI
10 BEPOSITHOCTSIM 3JIEMEHTapHBIX COOBITHH CITy4aifHOTO OTIBITA.

PemaTh 3aa4n Ha BEIYMCIICHUE BEPOSITHOCTEHCOOBITHI B OIIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITHSIMHU, B TOM YHCJIE C TIOMOIIBIO
KOMIIBIOTEpA.

IIpoBoaUTH M M3Y4YaTh ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH

0.ru/7f417fb2
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[MpakTryeckas padbora «OnbITHI
C PaBHOBO3MOXKHBIMU
9JIEMEHTAPHBIMU COOBITHSIMUY.

(c ucnonb30BaHNEM MOHET, UTPANIBHBIX KOCTEH, APYTUX MOAeNeH) B Xoe
MIPAaKTHYECKOH PabOTEHIL.

Baenenue B Teopuio 4 Hepeso. CBoiicTBa fepeBa: OcBanBaTh NOHATHS: IEPEBO Kak rpad Oe3 UKiIa,BUCsYas BepIInHa (JUCT), BeTB | https://m.edso
rpadoB. €JAMHCTBEHHOCTD MYyTH, JiepeBa, MyTh B JiepeBe, AUaMeTp JepeBa. 0.ru/7f417fb2
CYILIECTBOBAaHUE BUCSIYEH H3yuars cBOlicTBA epeBa: CyLIECTBOBAHNE BUCSIYEH BEPILNHBI, EAUHCTBEHHOCTh
BEPIINHBI, CBA3b MEX/Y YUCIOM| IyTH MEXIY IBYMS BEPIIMHAMH, CBSI3b MEKTy YHCIIOM BEPIINH U YHCIOM pEOEp.
BEpIINH U 9UCIIOM pEDep. PemaThb 3aja4n Ha MONCK M IIEPEUNCIICHHE ITyTEHB epeBe, ONPEIEICHNE YHCIa
[IpaBuno yMHOKEHHS. BepIIuH win péodep B nepeBe, 00X0 OMHAPHOTO JepeBa, B TOM YHCIE C
TIPUMEHEHHEM NTPABIJIA YMHOKEHHS.
CoayuaifHbpIe COOBITHSL. 8 [TporuBononoxxHoe coOsiTie. | OcBaMBATh MOHATHS: B3aHMHO ITPOTHBOIIONIOKHBIE COOBITHS, ONIEpaiyl Hall https://m.edso
Huarpamma Diinepa. COOBITUSIMH, O0BETUHEHHE U TIEPECCUCHUE COOBITHH, uarpamma Diiepa (Diinepa— | 0.ru/7f417fb2
OObenuHeHne 1 nepeceueHre | BeHHa), COBMECTHBIE 1 HECOBMECTHBIE COOBITHSI.
coOpITuil. HecoBmecTHbIE H3y4yath TeopeMbl 0 BEPOSITHOCTH 00bEIMHEHHSI IBYX COOBITHI ((popMyIibl
coObITHsI. POpMyNa CIOKEHHS | CJIOXKEHHS BeposiTHOCTeH). PemiaTs 3aga4um, B TOM 4Hciie TEKCTOBBIE 3a/1a4X Ha
BeposiTHOocTel. [IpaBuio OMpEICIICHUE BEPOSTHOCTEH O0bEAMHCHUS U TICPECCUCHHS COOBITHI C TIOMOIIBIO
YMHOKEHUS BEPOSTHOCTEM. YHCIIOBOM MPsIMOii, Iuarpamm Diiiepa, GopMYIIbl CIOKCHUSIBEPOSITHOCTEH.
YcioBHas BEPOSTHOCTb. OcBauBaTh NOHSITHS: IIPABHJIO YMHOXKEHHUSI BEPOSTHOCTEH, YCIIOBHAs BEPOSTHOCTS,
HesaBucumsle coObITHSI. HE3aBHCUMBIECOOBITHS IEPEBO CIYy4aifHOTO OITBITA.
[IpencraBnenue cayyaitHOTo H3yuaTs cBoiicTBa (OIpeIeICHNs) HE3aBUCHMBIXCOOBITHIA.
SKCIIEpUMEHTa B BUJIE JepeBa. | PemiaTh 3agaum Ha onpe/iesieHHe U UCIIOIb30BaHNE HE3aBUCUMBIX COOBITH.
PemaThp 3a7a4m Ha MOMCK BEPOATHOCTEH, B TOM YHCIIE YCIOBHBIX, €
HCIIOJIb30BAHHEM JIepeBa CIIy4alHOTO OIBITA.
O6061menne, 4 [IpencraBneHne qaHHBIX. IMoBTOPATH N3yUEeHHOE U BHICTPAUBATH CHCTEMY 3HaHUIL. https://m.edso
cHCTeMaTH3alusl 3HAHUH. OnucartenbHasi CTATUCTHKA. PemaTh 3a1a4um Ha npeCTaBlIeHNE U OMMCAHKE IAHHBIX C IOMOIIBIO H3YUEHHBIX 0.1u/7f417fb2
I'padel. BepostHocTh xapaktepucTuk.Pemars 3agaun ¢ npumeHennem rpados. Pemarnb 3axaum Ha
CITy4aifHOTO COOBITHS. Hax0XJJCHUE BEPOSITHOCTH CITy4ailHOTO COOBITHS 110 BEPOSITHOCTSIM DJIEMEHTAPHBIX
OeMeHTH KOMOMHATOPUKH. COOBITHIl, B TOM YHCIIE B ONBITaX C PABHOBO3MOXKHBIMH AJIEMEHTAPHBIMU COOBITHSMHU.
Pematp 3a1a4uu Ha HaX0XXJICHUE BEPOSITHOCTEH OOBEIMHEHUS U TIEPECEUCHUS
COOBITHIl, B TOM YHCIIe HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TPa(UUECKIX
TIPEICTaBIICHUI 1 JiepeBa CIIy4alHOTO OIIBITA.
PemaTh 3agaun Ha nepevynciieHHe KOMOMHAIMK(YHCIIa IEPECTAHOBOK, YHCIIA
COYETaHMil), Ha HaXOK/IeHHE BEPOSTHOCTEH COOBITHI ¢ MPUMEHEHHEM
KOMOMHATOPUKH, B TOM YHCJIEC UCIIOJIb30BaHHEM TpeyrojibHuKa [lackais.
OBLIEE KOJIMYECTBO 34
YACOB I1O0
[MPOI'PAMME
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9 KJIACC

Ne /| HanmenoBanue pasnenos| Konnuectso | IIporpammHoe cogep:kaHue OcHOBHEIE BU/IBI 1eSITEILHOCTH 00y4aI0IHXCH 0P
W TeM Y4eOHOro npeamMera 4acoB
1. |IloBTopenue kypca 8 4 IIpencraBneHue JaHHBIX. IIoBTOPATH U3yYEHHOE U BBICTPAHBATH CUCTEMY 3HAaHUM. https://m.edso
KJacca. OmnucartenbHas CTaTUCTHKA. Pemats 3aga4n Ha peCTaBICHUE U ONIMCAHUEJAHHBIX. 0.ru/7f41a302
Onepauuu HaJl COOBITHSIMHU. PemaThb 3a1a4n Ha HaXOK/IEHHE BEPOSTHOCTEH 00BEMHEHNUS U IEPECeUCHNUS
He3zaBucmMocTb COOBITHIA. COOBITHI, B TOM YHCIICHE3aBUCUMBIX, C UCIIOJIb30BAaHHEM TpapUIecKiX MpeaCcTaBICHNH
U JIepeBa CIy4aifHOTO OIIBITA.
PemaTe 3agaum Ha nepedrciIeHHe KOMOMHAIMH (YHCIa IEPECTAHOBOK, YHCIIA
COYETaHMH), Ha HAXOXICHUE BEPOSITHOCTEN COOBITHI C IPUMEHEHNEM
KOMOMHATOPUKH, B TOM YHCJIE C NCTIOIb30BAaHUEM TpeyronbHuKa [lackas.
2. |DnemeHTHI 4 [epecranoBku. @akropuan. OcBanBaTh NOHATHS: KOMOMHATOPHOE MPABHJIO YMHOXKEHHS, YIIOpAIOYeHHas napa, | https://m.edso
KOMOWHATOPUKH. CoueTaHus ¥ YUCIIO COYCTAHUH. | TPOHKa 0OBEKTOB, IEPECTAHOBKA, (DaKTOPHAI YHCIIA, COUETaHNE, YICIIO COUCTaHUH, 0.ru/7f41a302
Tpeyronbuuk Ilackans. TpeyroapHuk [lackans.
ITpakTryeckas pabora PemaThb 3a7a4n Ha IepednCICHNE YIIOPSAAOUCHHBIX Map, TPOEK, EpeUrCICHUE
«BpluncieHue BEpOsATHOCTEN NIEPECTAHOBOK U COUYETAHUN 3JIEMEHTOB Pa3/INYHbIX MHOKECTB.
C UCIIOJIb30BaHUEM Pemarp 3a1a4un Ha MpUMEHEHHE YKCIIa COUSTaHUIB anredpe (CokpaiéHHoe
KOMOMHATOPHBIX (DYHKIMN yMHOXXeHHe, 6uHoM HeroToHA).
3MEKTPOHHBIX TaOIHI». Pemath, npuMeHssi KOMOMHATOPHUKY, 3a/1a4H Ha BEIYUCIICHHE BEPOSITHOCTEH, B TOM
YHCIIE C TOMOIIBIO 3JIEKTPOHHBIX TA0JIUIL B X0/1€ IPAKTHUECKON paOOTHI.
3. |Teomerpuueckas 4 I'eomeTpuyeckast BepOATHOCTh. | OCcBaMBATH MOHATHE TEOMETPUUCCKOM BEPOSTHOCTH. https://m.edso
BEPOSTHOCTb. Ciy4aiiHbIH BBIOOD TOYKH U3 Pemiath 3aj1a4u Ha HAXOXKICHIE BEPOSTHOCTEH B OTBITAX, MPEICTaBUMBIX KakK BbIOOp | 0.ru/7f41a302
(GUrypbl Ha IUIOCKOCTH, U3 TOYEK M3 MHOTOYTOJIFHUKA, KPYTa, OTPe3Ka WIN JyTHOKPYKHOCTH, YHUCIIOBOTO
OTpe3Ka, U3 JYT'H OKPY>KHOCTH. | IPOMEKYTKA.
4. |Ucnerranus beprymm. 6 Ucnpitanue. Yenex v Heyada. | OcBauBaTh MOHSTHUS . UCIIBITAHUE, JJIEMEHTAPHOE COOBITHE B UCTIBITAaHUH (YCIEX U https://m.edso

Cepus ucnbITaHU 10 IEPBOTO
ycrexa.

Ucnpiranusa beprynu.
BepositHocTH COOBITHIA B cepun
UCTBITaHUN

Bepnynmu. [Ipaktudeckas
pabora «/cnbITaHus
Bepnymam».

HeyJaua), CepHsl UCIIBITaHUH, HACTYIJICHNE TIEPBOTo ycrexa (Heynaun), cepus
ucnslTaHuil bepnynnu.

Pematp 3a1a4u Ha HaX0XXICHUE BEPOSITHOCTEH COOBITHIA B CEPUN MCITBITAHHUN 10
MIEpBOTO YCIIeXa,B TOM YHUCIIE C IPUMEHEHHEM (OPMYJIbl CyMMBI T€OMETPHUUYECKOI
IIPOTPECCHH.

PemaTeb 3a1a4m Ha HAXOXK/IEHHE BEPOSITHOCTEH AIIEMEHTAPHBIX COOBITHH B CEpUH
UCHBITaHUN bepHyIIM, Ha HaXOXKIEHUE BEPOATHOCTH ONPEENEHHOTO YHCIa YCIIEX0B B
cepuH UcnbITaHuibepHyLIH.

H3yuyaTh B X0/1e IPAKTHYeCKOH padoThI, B TOM YHCIIE C TIOMOIIHIO MU(POBBIX
PeCypCOB,CBOMCTBA BEPOATHOCTH B CEPUM UCIIBITaHUN bepHyu.

0.ru/7t41a302
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CrnyyvaiiHas BETUUUHA. 6 CryyaiiHas BeTUUUHA U OcBONTH NOHSATHA ClTyyaiiHas BEJIMYMHA, 3HAUCHUE CITy4aliHOM BEJIMYHUHBI, https://m.edso
pacrnpenieneHue BeposTHOCTEH. | paclpeieleHHe BEpOATHOCTEH. 0.ru/7f41a302
MaremaTrnueckoe oxunanue u | U3y4aTs 1 00cy:KaaTh IpUMEpPhl AUCKPETHBIX U HETIPEPBIBHBIX CIIyYalHBIX BEJTMUNUH
JVCTIEPCHS CIydaiHON (pocT, Bec 4eI0BeKa, YUCICHHOCTh HACEICHHS, IPYTUe N3MCHINBbIC BETHIHNHEI,
BenmuuHbL. [Tpumepst paccMaTpHBaBIIHECS B KypCe CTATUCTUKH), MOJEJIBHBIX CIyYaiHbIX BEIUIHUH,
MaTEeMaTHYECKOTO OKUIAHHUS | CBSI3aHHBIX CO CIyYaiHBIMU ONBITaMH (OpocaHue MOHETHI, HTPATIbHON KOCTH, CO
KaK TEOPETHIECKOTO CPETHETO | CIIyIaifHBIMBBIOOPOM U T. I1.).
3HAYEHHS BETHMINHBL OcBauBaTh NOHATHSI: MATEMaTHIECKOE OKHJIAHNE CITy4aifHONW BEITMYUHBI KaK
INonsTre 0 3aKoHE OOMBIINX TEOPETHUECKOE CPEAHEE 3HAUCHHE, UCIIEPCHS CIIyIaifHOM BENMYMHBI KaK aHAJIOT
yrcen. M3mepenue JMCIIEPCHU YHCIIOBOrO Habopa.
BEPOATHOCTEN C MOMOIIIBIO PemiaTs 3a1aum Ha BEIUMCIICHHE MAaTeMaTHYECKOTO0KUAAHUS U JUCIIEPCUU
yacToT. [Ipumenenue 3akoHa JCKPETHOH CIIy4allHOM BEJIMYUHBI 110 3aJaHHOMY PACIpPENEICHHIO, B TOM YHUCIIE
OOJBIINX YHCEII. 3a]a4, CBSI3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMHU.
3HAKOMHUTBCS C MaTEMAaTHUYECKUM OKMIAaHUEM U TUCTIepCHEl HEKOTOPBIX
pacIipeseneHui, B TOM YHCIIe paclpeaeIeH s CTyqaifHOi BETMUNHBI «IHCIIOYCIIEX0BY
B cEpUHU UcTbITaHUN bepHyu.
H3y4yaTp 9acTOTy COOBITHS B IIOBTOPSIONIMXCS CIIyYaiHBIX ONBITaX Kak CIydaiiHyro
BEINYMHY.
3HAKOMHUTHCH C 3aKOHOM OoJbIux uncel (B popmebepHymutn): mpu OombImom gucie
OIIBITOB YacTOTa COOBITHSI OJIM3Ka K €r0 BEPOSATHOCTH.
Pemate 3a1a4n Ha H3MepEeHNE BEPOATHOCTEHC IIOMOIIIBIO YacTOT.
OO0Cy:KIaTh POJIb 3aKOHA OOJIBIIKNX YKCE] B 000CHOBAHUH YaCTOTHOTO METO/1a
U3MEPEHMSI BEPOSITHOCTEN.
O0cykaaTh 3aKOH OOJNBIINX YHCEI KaK MPOSIBICHHE CTATUCTUYECKON YCTOMYMBOCTH B
W3MEHUYUBBIX SIBICHHSIX, POJIb 3aKOHA OOJIBIINX YHCET B IPUPOJIE U B KU3HH YEJIOBEKa.
O0001eHNe, KOHTPOJIb. 10 [IpexacraBneHne qaHHbBIX. IMoBTOPATH N3y4YEHHOE U BHICTPAUBATH CHCTEMY 3HAHUIL. https://m.edso
OmnucartenbHas CTaTUCTHKA. Pematp 3aga4n Ha IpeCTaBICHUE U ONTMCAHUEJAHHBIX. 0.ru/7f41a302
BepositHOCTB CitydaiiHOTO PemaThb 3a1a4m Ha HAXOXK/IEHUE BEPOSITHOCTEH COOBITHH, B TOM YHCIIE B OTIBITaxX C
COOBITHS. DIEMEHTHI PaBHOBO3MOXHBIMH JIEMEHTapHBIMU COOBITHSIMHU, BEPOSITHOCTEH 0OBEANHEHUS 1
koMmOuHaTopuku. CirydaifHele | mepecedeHHst COOBITHI, BEIYHUCIIATH BEPOSITHOCTH B OTBITAX C CEPHSAMH CITyJaiHBIX
BEJIMYMHBI ¥ paclpefie]ieHus. | UCIIBITAHUH.
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